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BARCLAYACEAE
Liin Am. Midl. INat. 54 : 40, 1935
R.L. Mitra*

Slender, perennial, rhizomatous, laticiferous, acaulescent, aquatic herbs
with air-canals and scattered vascular bundies. Rhizomes short, erect,
villous-pubescent, bearing flowers, leaves, vegetative buds and axillary
ronners, Leaves simple, stipulate, long petiolate, heterophyllovs, sub-
merged and erect, or floating, oblong to suborbicular, cordate or sub-
sagittate at base; foliar sclereids present. Flowers small, solitacy, usually long
pedunculate, bisexual, with spirally arranged floral appendages., Sepals 5,
free, hypogynous, persistent. Petals numerous, unequal, epigynous, free
above, connate into a tube and adnate to ovary below, persistent; innermost
ones transitionaf to stamens. Stamens numeraus, {ree, arranged on corolla
tube, pendulous, each differentiated into a short constricted filament
(oval in cross section) and a dorsiventrally flattened broad anther with
microsporangia arranged laterally or sublaterally. Ovary- 6 14-loculate
with a cup-like depression above formed by radiating, curvate stigmas:
stigmatic appendages incurved, conniving into & cone. Ovules numerous
in each locule, orthotropous, bitegmic, crassinucleate; placentation
laminar. Fruit ripening under water, an irregutarly dehiscent many-seeded
berry, enclosed by and crowned with persistent calyx and corolla. Seeds
Spinulate, exarillate, operculate, with minute embryo, scanty endosperm
aud copious peTisperm.

Dijstrib. - Monotypic, 4 species in pools and slow streams in tropical
rain forests from 8. E. Asia to East Indies; | in India (Andamans).

BARCLAYA

Wall, in Trans. Linn, Soe. Lond. 15:442. t. 18. Dec. 1827, nom. cons.:
Benth, in Benth. & Hook, f,, Gen. PL. | : 47. 1862: Hook. f. & Thoms.,
Fl. Ind, 1 : 245, 1855 & in Hook. f., Fl. Brit. India 1 : 115, 1872; Caspary in
Eﬂﬁ!-&mmﬂ, Nat. Pflanzenfam. 3,2:10. 1888; Hu in Dansk Bot.

Mag. n, g | 454. June 1827, nom, rej.; Mabberley in Taxon 31 : 68, 1982.
Characters and distribution same as family.

5P : Barefaya longifolia Watl,
Notes . The

name Hydrostemmaq Wall. originally proposed for the genus

0 i & al8
[

+Botanical Sun-e}- of India, Industria} Section, Indian Museum .Caleutta-70¢ 018,



2 BOTANICAL SURVEY OF INDIA

been appoved for conservation against Hydrostemma Wall. (Taxon
36 : 737, 1987 & 37 : 440. 1988).

Barclaya longifolia Wall. in Trans. Lion. Soc. Lond. 15: 443. t. 18.
1827, Hook., Ic. Pl. t. 809810, 1852; Hook. f, & Thoms., Fi. Iad.

: ; 1L FL . : . TR , FL
Mal. Pen, 1: 116. 1922, Hydrosterima longifolium (Wail) Mabberley
in Taxon 31 : 68. 1982.

Leaves 12— 28 x 2— 6 cm, linear-oblong, membranous, undulate-crispate

alane maraine aibarnlane ar slaheats haneath sl el
wiUUE Margins, Puuvauauua Ul B ordlc UEI.LEGI.I.!., GUTLISS q.[. r;-l.l.r\...i\,. l..-'ull,.lq.l.l;-

subsagittate at base; petioles 6—25 cm long, puberulous or giabrescent.
Flowers 1.5—2.5 c¢m long, purplish, hardly expanding and emerging above
water; peduncles 10—35 cm long. Sepals [.5—-2.5 x 0.5—0.6 cm, linear-
clliptic, concave, obtuse, with midrib distinct near to apex and produced
into a tail 3—5 mm long, greenish-purple without, purplish within. Corolla
shorter than sepals, sap-green without, purplish within; lobes broadly or
narrowly oblong. Inner stamens 2.0—2.5 mm long, fertile, curved inwardly,
Berries 1.0~-1.5 cm across. Seeds ¢, | mm across, brown, globose, spinu-
lose; spines radiating, tufted at micropylar region,

Type : Burma ; Pegu near Rangoon, August, 1826, Wallich, Num. List,
7260 (CAL !, K—W, Microf.!}.

Fls. & Fris, : Jul.—Dec.

Distrib. : INDIA : South Andaman; BURMA, THAILAND, MALA-
YSIA, INDG-CHINA.

Uses : Popularly grown in aquaria in continental Furope and North
America (Taxon 33 : 317, 1984),

Chr. : 20 = 36 (Sokolovskaya & Melikian in Bot. Zhur. 49 : 585-
586. 1964}
Notes : Prain (Journ Asiat. Soc. Beng. 59 : 252, 1890) considers the

ot Aaalas tonmetts try Ao doios Hama Td  menman s #4 ha warr
P’lill-l.l. uuuuum‘y I“ulE‘!llUm B FMLGIALLIGIE BVh O il “.Ptmﬂlﬂ' LO L

sporadic and localised in distribution, for the plamt was coliected only
thrice (Caddelgunj Jungle, 1893, King's Coll. s.n.; Anikhet valley, 1904,
Rogers 369 & Poona nallah, on way to Poochang forest post, §.9.1982,
Mehrotra 136) since its first record (King in Jowrn. Asiat. Sec. Beng.
58 : 390, 1889), from a ditch near Haddo (King's Coll. 5. n.) in 1884.



CABOMBACEAE

A. Rich., Nouv. Elem. Bot, ed. 4, 420. 1828 (*Cabombeae’)
R,L. Mitra*

Aquatic, caulescent, thizomatous laticiferous, mucilaginous herbs,
nsually stoloniform with air-canals and scattered vascular bundles devoid
of cambium. Roots adventitious in groups at the base of rhizomes and
nodes of stolons. Leaves simple, stipulate, usually long petiolate, hetero-
phyllous, submerged and floating, spirally arranged on rhizome, on one
side on stolons and distichous or tristichons, or even opposife or ternate
on floating shoots; foliar selereids absent. Flowers small, solitary at nodes
on floating shoots, usually long pedunculate, bisexual, hypogynous, with
floral appendages arraged in low spirals. Szpals (2—) 3 {(—4), free or
slightly connate at base, Petals (2—) 3 (—4). free or slightly connate at
base, Stamens 3—36, free, more or less flattened with paired microsporangia
arranged laterally or abaxially; dehiscence longitudinal; pollen uniapertu-
rate; staminodes absent. Carpels (1—) 2—18, free. Ovules 1—4 in each
carpel. anatropous, bitegmic, crassinucleate; placentation iaminar to sub-
marginal. Fruit ripening above waier, indehiscent, 1—4-seeded pod.
Seeds cxarillate, operculate with minute embryo, scanty endosperm and
copious perisperm,

Distrib. : 2 genera and 8 species in the tropical and temperate regions
of the wotld except Europe; 2 genera and 2 species (inciuding 1 introduc-
ed) in India.

KEY TO THE GENERA

ib. Adult leaves dimorphic, submerged and floating;
submerged leaves deeply and finely dissected...............Cabomba 2

1. BRASENIA

Schreb,, Gen. Pl, ed. 8, 1: 372. 1789; Benth. in Benth. & Hook. [,
Gen, Pl. 1 ; 46. 1862; Hook. f. & Thoms., Fl. Ind. 1: 246, 1855 & in
Hook, f., Fl. Brit. India 1: 113. 1872; Caspary in Engl. & Prantl, Nat.
Plianzenfam, 3, 2 ; 6. 1888; Wood in Journ. ‘Arnold Arb, 40: 103. 1959.
Hydropeliis Michx., Fl. Bot.—Am. 1 323. t. 29, 1803,

Slender, perennial herbs, Rhizomes small, erect with submerged and
floating leaves and axillary runners producing at nodes adventitious roots,

*Botanical Survey of India, Tndustrial Section, Indian Muscum, Calcutta-700 016,



4 BOTANICAL SURVEY OF INDIA

floating leaves and floating shoots, Juvenile leaves subulate to eccentrically
peltate, submerged; adult leaves centrally peltate, floating, Flowers reddish,
inconspicuous, on peduncles of unequal fength, emersed at anthesis. Sepals
(2—)3 (—4). Peials (2—)3 (—4). Stamens (12—) 18— 36, with or without
short apiculate sterile appendages; microsporangia lateral; pollen 1-sulcate.
Carpels (4—)7—18, each with (1—)2 (—4) pendulous ovules in Jaminar or
dorsal position. Ovules atropous, anatropous at maturity. Pods coriaceous,
1—4 seeded.

Distrib.: Monotypic; sporadically distributed in all the continents
except Europe; but seeds reported from pleistocene and interglacial deposits
in Europe,

Notes : The floating shoots bear floating leaves and flowers at nodes
which are the products of axillary buds of runners. Though it appears
as 4 continuous axis, it represents a sympodial branch system (Richardson,
Univ. Calif. Publ. Bot. 47: 4. 1969). In gregaricus populations, the floating
shoots form a dense interoven mass,

Brasenia schreberi J. F. Gmel,, Syst. Nat. 2: 8353, 1791: Komarov in
Komarov ef al,, Fl, URSS 7: 5. pl. 1. f, 1. 1937; Li, Fl. Taiwan 2:
546. 1976. Verde. in Milne-Redhead & Polhill, FI. Trop. E. Afr.
Cabombaceae : 1. f. 1-6, 1971, B, peltata Pursh, F1. Am, Sept. 2: 389,
1814, nom, iliegit. (based on Hydropeltis purpurea Michx, 1803); Hook,
f. & Thoms., Fl. Ind. 1 : 246, 1855 & in Hook. f, FI. Brit. India ! : 113,

1273 K an: lul i ﬂf l:‘l ﬁo:um T ﬁ':. Iﬂ'ld. JF 1""“"""“”‘3?“‘}'.!..-"9# ll.i!‘chx,

lU'.I'-ﬁ- I\I-lu_j h Ld M, o T JJ_;

Fl. Bor.-Am. 1 : 324.1: 29, lﬁﬂS,Slms in Curtis, Bot. Mag. t. 1147,
1808. B. purpurea (Michx.) Casp. in Journ. Sci. Acad. Lisb 4:312, 1873,

Fic_ 1
Mg, 2

Local name . Water-shield (Eng.); Sohkpyllain phuhsaw {Kh.).

Floating shoots rising almost to water surface, 1 m or more long, with
floating leaves and flowers at nodes; young submerged parts including
petioles, peduncles, and under surface of leaves coated with thick trans-
parent mucilage. Floatingleaves4—10(—13,5) x 2.5--6.0(—8) cm, distich-

ous or tnstlchous (whcn ﬂm'-ers are absent), suborbicular or broadly
R surplish he . [ 0

lang Scpals 1—1 5 X {l ‘i 0, Scm, lanceolate obtuseat apex reddish with-
in, puberulous, persistent, Petals 1.5—1.8 x 0.3—0,6 cm, lanceolate to

| - _rhlawoe nhtea and ~Mrenllate at anay nharnlane narcietant ﬁﬂl‘hdfc
HHCAT-UOIUIE, UUwisr GhU bub ity v dpriing kel mabiuh pPessideioia, aivis

¢. 3mm long. Filaments §—12 mm long, puberulous, Ovary 3—6 mm long,
c. I emin frui¢, fusiform, appressed puberulous, Styles 3-—-4 mm long with
densely papillose-hairy stiginatic region along adaxial face, persistent and
incurved in fruit, Seeds 3—4 X 2,5—3.0mm, ellipsoid, minutely beaked at
hilum, sparsely papillate, dark brown,

Type: United Sates of Amegrica, New Jersey, Hope s. n. (Holo, M).
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Fig., 1 Brasenia schreberi Gmel. (R. L. Miwa 1475).. A, Habit, B Sepal,

C. Potel. D, Stamen. E. Flower without sepals and petals. F. Carpel.
G. Fruit. H. Seed,
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Fls, & Frts. . Aug.—Nov.

Distrib. : INDIA : Meghalaya, Nongkreem in Khasia Hills and
Nartiang and Jowai in Jaintia Hills (1200-1800 m); BHUTAN, JAPAN,
TAIWAN, CHINA, ASIATIC USSR, N, AMERICA, MEXICO, CUBA,
GUATEMALA, GUYANA TROPICAL E. AFRICA and AUSTRALIA.

Exsice. : Meghalaya : Khasia Hills, Iewpomtia Village near Nong-
kreem (1500 m), 29.9.1975, R. L. Mitra 1415 (CAL); Jaintia Hills, Nartiang
(1300 m), 27.8.1968, N. P, Balakrishnan 47164 (sterile——CAL).

Chr. No.: 2n = 80 (Love & Love in Taxon 13 : 106, 1964).

is secreted by densely packed glandular trichomes which, however, swell,
rupture and disintegrate with age leaving the older parts free of mucilage
(Richardson, op cit. 7). Specimens, unléss pressed between wax-paper,

stick to drying sheets (Wood, Lz, 104).

2. CABOMBA

Aubl,, Hist, PL. Guiane Franc. 1: 321, 1775; Fassett in Castanea 18 : 116.
1953; Weood in Journ, Arnold Arb. 40 : 102, 1959,

Slender, perennia] herbs, completely submerged except during flower-
ing. Roots adventitious in groups at lower nodes of stems trailing through
mud, Leaves dimorphic, petiolate; submerged leaves opposite or ternate,
palmately divided at the summit of petiole into 3—9 parts, each part divid-
ing 2—3-chotomously several times into many long, narrow segments form-
ing a dissected blade flabellate in outline; floating leaves when present
alternate, peltate. Flowers white to yellow or purple, ¢emersed on pedun-
cles of unequat length. Sepals 3, slightly connate at base. Petals 3, clawed
and often auriculate, slightly conpate at base. Stamens 3—6, without
distal sterile appendages; microsporangia lateral to abaxial. Carpels 14,
each with 3 pendulous ovules in laminar position, Pods coriacious, usuaily

3-secded; seeds covered with hygroscopic hairs,

Type: C. aguatica Aubl.

Distrib.: About 7 species in tropical and temperate regions of Americas,
eisewhere introduced; 1 introduced in India,

Cabomba caroliniana Gray in Ann. Lyc. N, Y. 4! 46. 1837; Gardner in
Hook., ic. Pl 7:t. 642, 1844; Fassett in Castanea 18: 120, 1953, C.
aquatica auct. non Aubl, (1775) : Aleykutty & Inamdar in Curr. Sci,
47 : 136, f. 1-5. 1978.
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Stems up to 2 m long, branched, thinly mucilaginous, Leaves dimor-
phic; peliales 1—3 cm long, pubescent. Submerged leaves finely dissected,

Anleailota ligma 1 £ nuvy wridars tareminal cagmante eliahtly cﬂufh“]ul‘ﬂ
ligodngu I.u uuuluu A— 3 Cill WiQg, Wwiiiliar D ol it nuEou D AL MLy

0.3—0.8 mm broad with an obscure midrib. Floating leaves peltate, linear-
oblong-elliptic, 5—20 x 1.5—3.0 mm, often emarginate at one end, usvally
pubescent beneath, Flowers 1.0—1.5 cm across, cteamy white with a pair
of yellow spots at base of each petal, rising above water on peduncles
from upper axils; peduncles 1.5—8.0 cm long, pubescent. Sepals and petals
3, the Iatter obovate, rounded at apex and auriculate near base, Stamens
3-—6. Carpels 2—4, elongate, puberulous, Seeds ovoid, covered with hygro-
scopic hairs,

l;"i'.. A r-‘- L] il
¥y . D140, = l"’lﬂj_nuﬁ

Distrib, : INDIA ; Kerala (around Cochin in fresh water ponds and
ditches; introduced); U.S.A.

Chr. No.; 2n = 34 (Sen & Bhaduriin Journ. Cytol. Genet. 6 : 70,
1971).

Notes : Aleykutty and Inamdar {/.c.) reporied the plant from fresh
water ponds and ditches around Cochin as C. aguatica Aubl. Except for
the creamy white colour of the flower and an enlarged drawing showing

PIMI'}'U' ﬂ'm Fmﬂf‘ﬂiﬁﬂ"l‘ hnh‘lﬂl n{" ﬂ-u:- hﬂ.ﬂﬂf_.nlﬂnnrr ﬂnnhnﬂ' n;hufn lanf
111111 b a F ARl bl RWwiiyy

all the other characters mentioned by them are generahsed in nature and
both of these two characters are applicable only to C. caroliniana Gray
{Gardner, Lc) On the other hand, in C. aguatica Aubl. the flowers are
yellow and the floating peltate leaves are broadly elliptic to orbicular
((1—) 1.5—2.5 (—5) cm wide) and entire in outline.

The plant is commonly grown in fresh water aquaria for their decora-
tive dark-green fan-shaped submerged leaves and got introduced probably
from dlscarded aquanum plantlmgs Undr:r mduor aquarium conditions

submerged and are thus oi'ten m:staken fnr Ltmnaphz!a sp. The plant can
however, be easily recognised by its submerged leaves being long petiolate

el l‘n"‘_nﬂnm.nin q_ﬁ_n‘nn*nmnr ‘nﬁn—nlll.-.rl ‘I 'ﬂ 'l-h T fustmmmbeite thaca
Wilhd Wil Db pElliedlls & ot \JI.,IUI.UI-I.IULIBIJ' L alivlibvil, Vi i1l J_anuuupﬂuu lutac

are sessile and pinnately divided.




NELUMBONACEAE
Dum., Anal. Fam, Pl, 53, 1829 (‘Nelumbeneae®)

R. L. Mitra*

Large, perennial, rhizomatous, milky iaticiferous, acaulescent, aquatic
herbs with air-canals and scattered vascular bundles devoid of cambium.
Rhizomes stoloniform, branched, creeping, slender or tuberous, producing
at nodes adventitious roots, solitary leaf, Bower and axillary bud. Leaves
sitnple, stipulate, long petiolate, orbicular with radiating veins branched
dichotomously except the midrib; juvenile ones eccentrically peltate,

e B Al L2 R =Lk

fioating; adult ones ceniraily peltate, floating or emcrséd; foliar sclereids
absent. Flower solitary on leng peduncies, raised svell: above water, large,
showy, rose-pink, white or yellow, bisexual, -hypogynous with spirally-
arranged floral appendages. Sepals 4--5, free, subequal, petaloid, persis-
tent, Petals often numerous, free, intermediaie ones largest, caducous;
innermost ones sometimes transitional to stamens. Stamens numerous, free,
long and linear,. each differentiated into a subterete filanrent, an anther
with adaxial.to sublateral microsporangia, and a distal, clavate, incurved
sterile appendage; polien tricolpate. Carpels (5~) 12-28(L.39), distinct,
embeded sihgly i cavities on turbinate, acorescent receptacles. Owules
solitary in éach carpel,” pendulous, orthotropous, anatropous at maturity,
bitegmic; érassinucellate; placentation laminar, - Nuts ripening above water;
pericarp smooth] bony. Seed filling the carpel, exarillate, inoperculate;
cotyledons large, fleshy; plumule folded, enclosed in a stipule-like sheath,

Distrib, . Monotypic, 2 spedies in tropi¢al and subtropical regions, such
as West Indies, Calumbia, Central America, South-Eastérn United States,
Fastern Asia to North-Eastern. Australia; 1 in India.

NELUMBO
Adans,, Fam. 2 : 76. 1763; Wood in Journ. Arnold Arb. 40:105. 1959,

Nelumbium Juss., Gen. PL 68, 1789 ‘oréh. var.; Benih. in Benth. & Hook,
f., Gen, Pl 1 : 47, 1862; Hook. f. & Thoms., F1. Ind. 1:248. 1835 & in
Hook. f., Fl. Brit. India 1: 115, 1R72; Caspary in Engl. & Prant], Nat,

-~

— [ o -y
Pflanzenfam, 3, 2 :

Type : N. nucifera Gaertn,

Nelumbo nucifera Gaertn., Froet. 1: 73,1, 19, f. 2. 1788: Biswas &
Calder, Handb. Wat. Mar. Pl. Ind. Burma ed. 2, 23. 1954; Subra-

*Botanical Survey of India, Industrial Section, Indian Museum, Calcutta-700 014,



NELUMBRONACEAE 9

manyam, Aquat. Ang. 8. { 4, 1962, Nymphaea nelumbo Linn,, Sp. Pl

511. 1753, Nelumbo indica Poir. in Lam., Encycl. 4: 543, 1798.

Nelumbium speciosum Willd., Sp. PL 2: 1258. 1799; Wight, I11. 1: 1. 9.

1840; Hook. f. & Thoms,, Fl. Ind. 1;247. 1855 &in Hook. f, Fl.

Brit. India 1:116. 1872; Sims in Curtis, Bot. Mag. t. 903, 1806;

Hook. f, in Curtis, Bot, Mag. 68 : t. 3916 & 3917, 1842; Cooke, FL

Pres. Bombay 1:26. 19061 (Repr. ed. 1 : 23 1533); Prain, Beng. FlL

1': 214. 1903 (Repr. ed. 1: 14}, 1963); Duthie, Fl. Upp. Gang. Pl

1:35. 1903 (Rept. ed. 1 : 35, 1960); Gamble, Fl. Pres, Madras 1 : 34,

1915 (Repr. ed.1: 24, 1957); Haines, Bot. Bih, Or. 1 : 22, 192] (Repr,

ed. 1:23. 1961); Kanjilal et al., Fl, Assam 1 : 65, 1934, N. nelumbo

{Linn,} Druce in Rep. Bot. Exch. ClL 3 : 421, 1914,

Local name : Podam (Asm.}; Padma (Beng., Or., Sans.); Kanwal,
Kamal (Hind.); Pampos (Kash., Punj.); Kamala, Tavaregida (Kan.); Soh-
lapudong (Kh.); Tamara, Chentamara (Mal.); Kamal (Mar.), Tamari
(Tam.); Kalung, Erra- tamara (Tel.).

Leaves 20—30 cm across, flat when floating, somewhat cupped when
emersed, suborbicular, shallowly notched and apiculate at one side ter-
minating a simple vein, with a minute apicula at opposite side, glabrous

and glaucous on both surfaces, dark-green above, paler beneath, coria-
ceous, membrancus when dry; petioles up to 2m long, beset with scatter-
ed hard, minute papillae, Flowers 8-—25 cm across, rose-pink or white,
fragrant; peduncles wp to 2m long, beset with scattered, hard, minute

manilles Tamula 1 & 80 N8 TR apn nvats ar allintis sanncouvse orasn §in
Faplildt. obPis 1.5 A U,0-—o. 3 I, Uvalc U Salphiic, LOhRbavsy, gIosdl 41

white flowers) or pinkish-green {in rose-pink flowers). Petals c. 20 (single

torm) or ¢. 110 {double form), each 4—15 X 2---8 cm, ¢lliptic, obtuse or
subacute, concave, gradully becoming obovate to spathulate. Stamens up
to 225, each 2.2—4.5 cm long; outermost ones in double form staminodial,

ey Y P T

finally become dark brown and 5—10 cm across in fruit. Carpels 8—10 x
2—3 mm, becoming ¢, 2 ¥ 1 cm in freit, each differentiated into an oblong-
cylindric ovary, a short exserted stylodium with peltate, centrally dep-
ressed and papillose stigma.

Type : India, Herb. Linn. 673.7 (LINN, Microf.l).

Fls, & Fris. : March—Dec, (Jan.).
Distrib. : India : Throughont in fresh water ponds and lakes, also

grown as an ornamental; South east and eastern Asia to Far eastern
UBSR and to North Australia,

Exsice. : Kashmir : Srinagar, Dal Lake, 209, 1961, B. M. Wadiwa &
J. N. Vohra 131 (CAL). Uttar Pradesh : Mirzapur, Patharah Village,
11,10, 1969, G. Panigrahi 12427 (CAL). West Bengal ;: Malida, Gour, 23.4.
1966, R. M. Durta 152 {(CAL). Rajasthan : Bhilwara, Banera, 27.9,
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1978, A. N. Singh 6020(CAL). Tamil Nadu : Madurai, Perumalkoil tank,
16. 6. 1957, K, Subramanyam 3507 (CAL).

Uses : The sacred lotus of Hindus, used for religions and decorative

purposes, and also in indigenous system of medicine. Tuberous rhizomes
and ripe carpels are edible, sold in market; cultivated in a small scale in
Punjab and extensively in China and Japan.

Chr, No. : n = 8 (Subramanyam & Kamble in Taxon 15: 159, 1964);
sub, Nelumbium speciosum Willd, (Bir & Thakur in Taxon 30 ; 843, 1981),
2n = 16 (Sen & Bhaduri in Journ, Cytol. Genet. 6 : 70. 1971),

Notes . The seeds of Nelumbo nucifera are perhaps the longest viable;

seeds recovered from the moist peat of a drained lake in Southern
WManshuwr
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ted consistently (Sculthorpe, Biol, Aquatic Vas, Pl, 325 1967),




NYMPHAEACEAE

R.L. Mitra*

Aquatic, acaulescent, rhizomatous, laticiferous herbs, usually stloni-
form with ajr-canals and scattered vascular bundles devoid of cambium,
Roots adventitious in groups at base of petioles. Leaves simple, stipulate,
usually long petiolate, heterophyllus, submerged (usully juvenile ones)
and foating, spirally arranged on rhizome; venation paimate, all but one
(pinnately branched midrib) dichotomously branched; vernation involute;
foliar sclereids present. Flowers solitary in leaf-siie or anodic side of
leaf-axil, usually long pedunculate, bisexual, with spirally arranged floral
appendages. Sepals 4, free, hypogynous or epigynous, Petals usually
numerous, subequal, free, ionermost ones staminodial, hypogynous to
epigynous. Stamens usually numerous, free, hypogynous to epigynous,
with or without sterile appendages, dorsiventrally flattened, with paired
microsporangia arranged adaxially; dehiscence longitudinal; paollen uni-
aperturate. Carpels 5—many, pattially or fully coherent and fused periphe-
rally with receptacular tissue forming a mnltilocular ovary. Ovoles 2 —many
in each carpel, anatropous, bitegmic, crassinucellate; placentation
laminar. Fruit ripening under water, an irregularly dehiscent, many-
seeded berry. Seeds usually arillate, operculate, with minute embryo,
scanty endosperm and copious perisperm,

Distrib. 1 5 genera and ¢, 70 species in tropicai and temperate regions
of the world. 2 genera and 7 species in India, besides a number of exotic
species and cultivars belonging to Nymphaea, Nuphar and Victoria are
grown in ponds, lakes and water gardens.

Notes : Nymphaeaceae (Sensu /ato) i3 often considered 8 heterogenous
assemblage primarily on the basis of gynoecial characters. The three
subfamilies originally recognised by Caspary (in Engl. & Prant], Nat.

PHonsanfom 3 ", =4 1888 “In'ﬂ‘ﬂ I\-.—n arrarded dictin~t 'rt.'l'l'l'lll al nful'“g 1l'm.l,rs

A AR IRy Wy Fu ANFNp i L G LT il R A ARl TR

Besscy (Ann. Mo. Bot. Gard. 2: 130 & 137, 1915), but segregated further
into 5 familles by Li (Am. Midl., Nat. 54 : 33—40. 1955). Hutchinson
(Fam. FL. Pl. ed. 3, 1 : 497 & 501. 1973), however, recognised only
Cahombaceac and retamed the other twu subfanul:es in the Nymphaeaceae,

carller views {Fl PI Orl gm &. D:sp 207 1969) acceptcd only three fam:lies
like Bessey (I.c.). Cronquist on the other hand, though osiginally (Evol.

*Botanical Survey of India, Industrlal Section, Indian Museum, Calcutta-700 016.
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Class. Fi. PL 147-150, 1968) maintained only Nelumbonaceae and regrouped
the remaining two subfamilies into Nymphaeaceae, changed kis opinion
(An Intcgratﬁd Syst Class Fi Pl. 105——105 1981) and mamtamed four

gated fam:iles have even been placed in daﬂ‘erent nrdf:rs or given new
ordinal ranks.

In view of the conflicting morphological evidences, some of which are
fragmentary, many authors still follow Wood (Journ. Arnold Arb. 40 ; 95,
1959) in retaining Nymphaeaceae sensy lafo as a single family, while
considering a few genera, particularly Nelumbo as most specialised in the
whoie family. Though ithere are growing evidences in recent timesin
favour of the familial concept proposed by Bessey (lc.), in the present
work families have been delimited following Cronquist (/.c. 1981),

KEY TO THE GENERA

ia. Pianis densely prickly. Sepals, petais and stamens epigynous

. Errvale 1
1b. Plants without prickles. Sepals, petals and stamens hypogynous to
perigynous... ... Nvinphaea2

Salisb, in Konig & Sims ed., Ann, Bot. 2 : 73. 1805; Benth. {n Benth. &
Hook. f., Gen. Pl. I: 47. 1862; Hook. f. & Thoms., Fl.Ind. 1: 244, 1855 &
in Hook. £., Fl Brit. India t : 115. 1872; Caspary in Engl. & Prant}, Nat.
Planzenfam. 3, 2 : 7. 1888, Annesiea Roxb. ex Andrews, Bot. Rep. 10 :t.
618. 1R11,

Annual or short-lived perennial herbs with submerged and floating
juvenile leaves, and densely prickly and strongly venose adult Hoating
leaves. Rhizomes short, thick, erect with leaves and flowers arranged
in distinct spirals; vegetative buds absent. Flowers on densely prickly
peduncles, partially submerged; sepals, petals and stamens epigynons,

arranged on g broad rim along distal outer margin of cup-like depression
of ovary. Sepals 4. Petals ¢. 25, innermost few transitional to stamens,

Stamens numerous in fascicles, inflexed, dorsiventrally flattened; outer
ones spathalate with broader filaments and reduced anthers, inter ones:
spathulate with narrower filaments and longer anthers; anther sacs partially
sunken in outer stamens. Ovary 7-—12-loculate, with a cup-like depres-
sion above formed by radiating curvate stigmas; stigmatic appendages
absent, OQvules 2—3 In each locule, at length usually one by abottion;

placentation parietal, Berries 8—20-seeded.
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Distrib. : Monotypic; in fresh water tanks and jheels in India, Bangla-
desh, Japan, Taiwan, China and Ussuri in USSR, Also reported from
Piiocene and later deposits in Evrope.

Euryale ferox Salisb. in Kénig & Sims ed., Ann. Bot. 2 : 74. 1805; Roxb.,
Pl. Corom. 3 :1t. 244. 1815; Sims in Curtis, Bot. Mag. t. 1447. 1812;
Hook. f, & Thoms., Fl. Ind. 1 : 245, 1855 & in Hook. f., FL Brit.
Indiz I : 115, 1872; Prain, Beng. Pl. 1:214. 1903 (Repr. «d. 1 : 140,
1963); Duthie, Fl. Upp. Gang. Pl 1 : 34. 1903 (Repr. ed. 1 : 35. 1960);
Haines, Bot. Bih. Or. 1:22 1921 (Repr. ed. 1 : 22. 1961); Kanjilal

ar wF TV Asmamar 1+« £8 1014 Blowne & Maldar “nnr“\ Wint h.ﬂnr DI

CF BEfey B 1, FRAODEALIL &L » LFufy I-’ﬂ"’, AFEFTT IR Ly e Bluihriy EARLIIWALT,y T fh%: ATREAN

Ind. & Burma ed. 2, 22. 1955; Subramanyam, Aquat.’Ang. 6. f. 3.
1962, E. indica Planch., Ann. Sci. Nat, Bot. 3, 19 :29. 1833, Anneslia
spinosa Roxb. ex Andrews, Bot. Rep. 10 : t, 618, 1811,

Local name : Makhana, Makhna, (Asm., Beng.. Hind.); Jubar, Jewar
{Kash., Punj,}; Shriew-u-puban (Kh.); Kunta padma (Or.),

Leaves 30120 % 25—110cm, centrally peltate, coriaceous, orbicular,
acute at one side terminating a pinnately branched vein, shallowly not-
ched at opposite side, green, bullate (also corrugated slong margins when
young) and prickly along veins above, violet, strongly venose (with intes-
lacing nerves) and prickly along veins beneath; petioles 4—8 mm across,
pinkish, densely prickly. Flowers 3-—3 cm long, beset with prickles up to
12mm long. Sepals 2—3 x 1.2—1.8 cm, fleshy, triangular-ovate, concave,
obiuse and cuculfate at apex, violet or pinkish-violet within, green and

armed with scattered recurved prickles without. Outer petals 1.8—2.5 %
0.8—1.2 cm, concave, oblong, obtuse and cucullate at apex, dark violet
(fading near to base), gradually smaller in size and fading to white towards
centre {innermost ones ¢, 1,3 X 0.4 cm. linear-obiong). Outer stamens
8—10 mm long; inner stamens 4-—& mm long. Berries 4—10 cm across,
globular-oveid, tuberculate and densely prickly, with & conical crown of
persistent floral appendages, Seeds 7—12 mm across, with thick and hard
testa, subglobose, wrinkled, dark brown, enclosed in pulpy white aril
marked with scattered reddish streaks,

Type : China, Banks herbarium {BM).
Fis, : April—July; Fres. : June-0Qct.

Bcngal Assam, Mcghalaya, Mampur Tnpura' alsn cultwated fnr 1ts
starchy edible seeds,

Exsicc. : Kashmir : Srinagar, Nagin lake, 10.10.1961, 8.M. Wadhwa &
J.N. Vohra 351 (CAL). West Bengal : Bamonghat Road near Howrah,
M.S. Ramaswamy 139 (CAL). Assam : 3 miles before Sibsagar, 7.7. 1959,
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G. Pan:grak: 13704 (CAL, ASSAM) Mampur LOgtak (3000) Nov. 190?

675 (CAL).

Uses : Extensively cultivated in North Bihar for its starchy edible
seeds; sold in market,

Chr. No, : 2n = 58 (Gupta & Ray in Curr, Sci. 42 : [06. 1973),

Notes : In Euryale ferox, the floating leaves are highly polymorphic.
The early floating leaves, which are sometimes preserved in the herba-
rium, are quite different in appearance from adult leaves. These are
membranons, broadly elliptic to el]iptic-orbicular, at first non—peltate
with a dﬁﬁp sinus ip to i‘n‘:hﬁu‘: base, ucE]‘J violet on both surfaces with a
few or no prickles, afterwards peltate with a shallow sinus, green above,

deep violet beneath, with prickles on both sutface and petioles.

2. NYMPHAEA

Linn., Sp. Pl. 510. 1753 & Gen. Pl 227, 1754, nomt, cons.; Benth. in
Benth, & Hook. f., Gen. Pl. 1 : 46, 1862; Hook, f. & Thoms., Fl. Ind. 1 ;
239, 1855 & in Hook. f., Fl. Brit. India 1: 114, 1872; Caspary in Engl,
& Prantl, Nat. Pflanzenfam. 3, 2 : 7. 1888; Conard in Carnegie Inst. Wash.
Publ. 4:125. 1905; Wood in Journ, Arncld Arb. 40 : 97, 1959, Castalia
Salisb, in Kénig & Sims ed., Ann, Bot. 2 : 71. 1805,

Perenniai herbs, Rhizomes usually stoloniferous, tuberous, erect or
creeping, sometimes branched, hairy in imterfoliar region, with leaves,

vegetative buds and flowers arranged in spirals. Leaves polymorphic,
long petioiate; juvenile leaves membranous, at first subulate, hastate,
sagittate, deltoid or cordate-ovate and submerged, afterwards elliptic and
cleft up to petiole-base and floating; adult leaves coriaceous, prominently
venose beneath, broadly elliptic to orbicular and deeply cleft near or up
to petiole-base, floating or rarely emersed. Flowers on long peduncles,
floating or emersed, showy, Sepals 4, free, hypogynous. Petals gumerous,
hypogynous to perigynous, outermost g few sometimes sepaloid, innermost
ones often transitional to stamens. Stamens numercus, inflexed, perigy-
nous, dorsiventrally flattened with or without distal sterile appcndages,
outer stamens with broad, petaloid filaments and reduced anthers, the
inner with narrower filaments and longer anthers; anther-sacs partially

sunken. Carpels 5—35, pértially (septa double) or fully (septa single)
coherent, fused peripherally, arranged radially around and adnate below
to central core of receptacular tissue to about half their length, with a
cup-shaped depression above formed by radiating, curvate, bilobed stig-
mas with or without an appendage. Ovujes numerous, anatropous and
laminar, arising all over septa, Berries globose, often crowned with
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persistent, green filaments, retracted to and ripening under water, Seeds
enclosed in bell-shaped aril, indurate.

,T___ . ur TR Y
fype ;N giba Linn.

Distrib. : ¢. 50 species in "tropical and temperate regions inhabiting

stagnant fresh water ponds, lakes and swamps; 6 species in India, Besides,
a few exotics cultivated in ponds and Iakes.

1a,

1o,

2a,

2b.

3a.

KEY TO THE SPECIEE

Leaves distinctly subpeltate; primay veing prominetly raised beneath
_ 9

Leaves cleft to petiole-base, non-peltate; primary weins impressed
beneath... -3

Leaves glabrous. Sepals obscurely veined, persistent in fruit. Stamens
with distal sterile appendages... + N. nouchali 3

Leaves velutinous pubescent beneath, Sepals conspicuously veined,
decaying after flowering, Stamens without sterile appendage ... 3

Flowers white or a few sepals and onter petals with tinge of purple
towards apex without. Anthers yellow; filaments of inner stamens
without purplish band... ... N, pubescens 4

3b,

4a,

4b.

3a.

1.

Flowers crimson red. Anthers red; filaments of inner stamens with

mr | 4

R IV T T RN Y Y =
d Puipnisil 0Riag witnoul... . ey ~e2 d¥, FUDFG D

Rhizomes 2.5—7 ¢m long, erect, densely clothed with black hairs.
Leaves 3 —7 cm across; petioles ¢. 1.5 mm across, fliform.  Sepals
accrescent in fruit... s N. tetragona 6

Rhizomes much longer than 7 cm, horizontally creeping; imterfoliar
hairs not black. Leaves 1028 cimn across; petioles 3—10 mm across.
Sepals decaying after flowering... ... e 3

Flower buds obtuse at apex; receptacle cylindrical, Sepals as long
as or shorter than petals. Filaments of innermost stamens filiform,
narrowes than anther, Stigma aimost flat... . N. alba

Flower buds acute at apex; receptacle weakly tetragonous, Sepals
longer than petsis. Filaments of innermost stamens laaceolate,

never narrower than anther. Stigma strongly concave
v N. candida 2

Nymphaes alba Linn., Sp. P4 510, 1753; Hook. . & Thoms., Fl. Ind,
1:241. 1855 & in Hook. £, Fl. Brit. India ! : 114, 1872; Conard in
Carnegic Inst. Wash. Publ. 4 : 175. 1905; Komarev in Komarov ef al.,

FI.URSS 7: 7. 1937; Tutin in Tutin er al., Fl. Europaca { : 205, 1964.
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Local name ; Brimposh (Kash.).

Leaves 10—28 < 9.5-=26.0 cm, suborbicular, rounded or retuse at apex,

with lowest pair of veins straight and divergently produced into basat
1 - 1 1

along inner margin and obtuse at apex. Flowers 10—15 cm across, white.
Sepals 5.5—8.0 x 1.5—1. Scm, green without, ovate- obiong, obtusely cucul-
late at apex. Petais ¢, 20, oufer ones as long as or longer than sepals,
oblong-lanceolate, obtusely cucullate at apex, attenuate at base, Stamens
numerous, distributed up to summit of ovary, outer ones 2.5=13.4 cm long
with lanceolate filaments. uir'ai‘}" 14 —20-loculate. Stigma flat with a hemi-
spheteic central projection, yellow; stigmatic appendages 3—4 mm long,
incurved, triangular-ovate, sulcate within. Berries 3—4 cm across. Seeds

23 » 1,7 mm, ellipsoid.
Type : Europe, Herb. Linn. 673.4 (LINN, Microf. ).
Fls, & Fris.: Apr.—Oct,

Distrib. : INDIA : Kashmir; N. AFRICA, ASIA MINOR, EUROPE.

Exsicc.© Kashmir : Srinagar; *Woolar' Lake, 10.5, 1892, J. F. Duthie
10858 (CAL); Dal Lake, 20.9. 1961, B. M. Wadkwa & J. N. Vohra 135
(CAL).

Chr. no.: 2n = 56 (Sen & Bhaduri in Journ. Cytol. Genet. 6: 75.
1971).

2. Nymphaea candida C. Preslin J. & C, Presl, Del. Prag. 224. 1822;

Conard in Carnssoia Inct Wash Dobl A4 177 1008, ¥ oconens
T Bf B b I-u \-rlil-ll-“-'ﬁ,l\-l AR R, T™roid, 1L WUE. ™ « L[ o I.J'UJ’ AUILLIOLArY u.l

Komarov et al., Fl. URSS 7: 8. 1937; Tutin in Tufin etal, F
Europaea 1: 205 1964. N. cachemiriana Camb. in Jacq. Voy. 4 : l.

lgdd N nfﬁn I' JRn vay, ﬂﬂﬂ‘lﬂd!ﬂf!‘l’ﬂhﬂ famh 1l Hanl i" B Th e !.'.1

CHLTA I LT RIS § BRI A O B VERRREN.

Ind. 1: 241, 1855 & in Hook. f, Fl. Brit, India 1 : 1}4. 1872
‘Kashmiriana®.

Leaves 1020 X 9—19 cm, elliptic-suborbicular, rounded or retuse at
apex; with lowest pair of veins arcuately converging into basal lobes; basal
lobes subequal, usually concave along inner margin and acute at apex.
Flowers 6--8cm across, white, Sepals 3.5—4.5 x 1.3—1.5cm, green with-
out, ovate-lanceolate to ovate-oblong, obtusely cucullate at apex. Petals
¢. 12, outer ones 3.0~-4.2 x 1.0~1.3 ¢m, oblong-lanceolate, obtuse at apex.
Stamens ¢, 40, absent from summit of ovary, outer ones 1.8—2.2 cm long
with lanceolate filmaments. Ovary 6 — 10-loculate, Stigmas strongly concave
with a conical central projection, purple; stigmatic appendages 2—3 ¢m long,
incurved, flattened, oblong. Berries 3.0—3.5cm across. Seeds 34 x 2 mm,
ellipsoid-oblong.
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Type : Czechoslovakia, Bohemia in ponds and ditches (PR).
Fls. & Fris. : Apr.—Dec.

Cla™ L BT ir

Distrib. : INDIA: Kashmir (12001800 m); SCANDINAVIA,
CENTRAL EUROPE, SIBERIA, SOVIET CENTRAL ASIA.

Exsice. © Kashmir : Srinagar, Wullar Lake, 16.6.1959, T. 4. Rao 9489
(CAL), Dal Lake, 7.9. 1962, J.N. Vohra & B.M. Wadhwa 316 (CAL).

Chr. No.: 2n = 112 (Skalinska, M. et al. in Acta Biol. Cracov. ser.
Bot. 11 : 199-224, 1968).

Notes: The small form usually referred to as N. candida var. minor
Wainio in Acta Sec. Faung & Fl. Fenn. 8; 58. 1891 is aiso recorded from

Kashmir—~H, Falconer sn T Ans e 17T F B T Aitahican &
Lo 4OE A T [P 'l | = fp 1L Mt 4+ T .‘U’J}, Wy Ko A JRpIEFIFWT)F W

(CAL).

3. Nympbaea nouchali Burm, f, F1. Ind. 120. 1768; van Royen in Nova
Guinea 8: 110, f. 2. 1962, p. p. N. stellara Willd,, Sp. Pl. 2 : 1153,
1799; Andrews, Bot. Rep. 5: t. 330. 1803; Wight, Ic. t. 178. 1839;
Hook. f. & Thoms., Fi. Ind. 1 : 243. 1855 & in Hook. f., Fi. Brit. India
1:114. 1872 incl, var,; Cooke, Fl. Pres. Bombay 1: 25, 190! in¢l, var.
(Repr. ed. | : 27, 1958); Prain, Beng. Pl. 1 : 213. 1903 incl. var. {Repr.
ed. 1: 140. 1963); Duthie, FI. Upp. Gang. Pt 1: 34. 1903 incl. var.

(Repr. ed. I: 34, 1960); Gamble, Fl. Pres. Madras 1: 33. 1915
{Repr. ed. 1: 24, 1957); Haines, Bot. Bih. Or. 1: 21, 1921 incl. var.

Lt il L3 PN ] PR ] S&EL AR

(Repr. ed. 1: 22. 1961); Kanjilal ef al., FL. Assam 1 : 64, 1934; Conard
in Carnegic Inst. Wash. Publ, 4 : 140. 1905 incl. var.; Biswas & Calder,
Handb. Wat. & Mar. PL, Ind. & Burma ed. 2, 21. 1954, Subramanyam,
Aquat. Ang. 6. 1962. N, malabarica Poir, in Lam., Encycl. Bot. 4 :
4537.1798. N. versicolor Roxb. ex Sims in Curtis, Bot. Mag. 29: 1. 1185,
1809. N. ¢yanea Roxb., [Hort, Beng. 41. 1814, nom. rud.} FL, Ind, 2 :
577. 1832; Biswas & Calder, 1. ¢, 21. N, punctata Edgew. in Trans.
Linn. Sog, 20 : 29. 185]. N. stellata Willd, var. parvifiora Hook. {. &
Thoms., Fl. Ind. I : 243, 1855,

Lﬂfﬂf name : Sundi, Nil-sapla {Beng.); Nilkamal (Hind.); Sitambel
(Mal.); Subdi Kain (Or.); Nilotpalam (Tam.).

Leaves 6—45 x 541 cm, elliptic-otbicular to subrotund, repand to
irregularly sinuate-dentate with broad obtuse teeth, or subentire, glabrous
and often punctulate on both surfaces, green and sometimes also blotched
purple above, reddish purple beneath. Flowers 4 [7 cm actoss, bluish-
purple, blue, or pale bluish-white, fragrant. Sepals 2.5-9.0 x 0.7 -2.6 cm,
iriangular-ovate and obtusely cucullate at apex, green, often with dark
purplish streaks without. Petals 8—15, outer ones 2.5 7.5 x 0.8—17.0cm,
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lanceolate to oblong-lanceolate, subacute af apex. Stamens 25 —40, outer
ones 1.5—3.0cm long, yellow with blue appendage. Ovary 816 loculate.
Stigmatic appendages 1.0—3.5 mm long, incurved, Berries 1.5 -4.0 cm
across, Seeds ¢. 1.5 mm long, ¢lipseid, reticulate, longitudinally ribbed,
conspicuously ciliate along ribs when immature, become glabrate with

growth of aril.
Type: India, Coromandel, Burm. f. 5, #. in herb. Delessert (G).
Fls. & Fres. ¢ All round the year; profusely during Auvg. —Jan.

Diserib, © INDIA: Throughout the plains; SRI LANKA, BURMA,
MALAYSIA, THAILAND, LAOS, CAMBODIA, VIETNAM,
INDONESIA, PHILIPPINES, NEW GUINEA, TAIWAN,

Exsice.: Uttar Pradesh : Dehra Dun, 15.8. 1898, P. W. Mackinnon
& n. (CAL Acc. no. 17734). West Bengal : 24-Parganas dt., Port Can-
ning, 2.8.1907, Kalka Prosad 28888 {CAL). Assam : Goalpara dt., Dhubri,
Balajan, 4.9.1906, f. H. Burkill 27474 (CAL). Orissa: Brack water near
Ganjam, 17.3. 1889, W. Alcock s. n. (CAL Acc, no. 17922). Madhya
Pradesh : Saugor dt., Mohli Tank, 7.11.1960, N. P. Balakrishnan 11518
{CAL). Rajasthan : Bhilwara dt., Jabajpur, 4.10.1978, A.N. Singh 5725
(CAL). Andhra Pradesh : West Godavari dt., Kolleru Lake, 22.1.1958,
K. Subramanyam 5071 (CAL). Tamil Nadw: Madurai dt., Chenkolam,
19.9.1961, X M. Sebastine 12987 (CAL). Kerala: South Malabar,
Nedemgayaer, C.E.C. Fischer 4021 (CAL). Little Andaman : Near Hut
Bay, 13.1.1976, N. Bhargava 3429 (CAL).

Uses : The tuberous rhizomes and peduncles are eaten as vegetable;
s on frying are ¢aten as puffed grain,

Chr. No.: n = 42 and 2n = 84 sub, ¥. stellata var, versicolor (Roxb.
¢x Sims) Hook. f, & Thoms. {Raghavan & Arora in Proc, Ind, Acad. Sci.
B47 . 356. 1958). n = 14 sub. N. stellata Willd. (Mitra & Datta in Taxon
16 : 455, 1967); 2n — 84 sub. N. stellata var. | (Sen & Bhaduri in Journ,
Cytol. Genet. 6: 77. 1971); 2n = 56 sub. N. stellata var. 2* (Sen &

Bhaduri 1. ¢. 73).

ores . nouchali Burm. . fro e n plains wsually
belong to N. caerulea Savigny.

4. Nympbaea pubescens Willd., Sp. Pl. 2: 1154, 1799; DC,, Syst. Nat.
2: 52,1821 & Prodr. 1: 115, 1824; Wight & Arn., Prodr. Fl. Pen. Ind.
Or. 1:17. 1834; Conard, in Carnegic Inst, Wash. Publ. 4 : 198. pl. 17.
1905; Gamble, FL Pres, Madras 1 ; 34, 1915 (Repr. ed. 1: 24, 1957),

*Materials studied belong to N. micramtha Guill. & Perr. as is evident from the
hulhiferous nature of leaf mentioned by the authors (1. ¢.).
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p. p. N. lotus var, pubescens (Willd.) T Gﬁk f. & Thoms., FL. Ind. 1 ;
241. 1855 & in Hook. f., F1 Brit. Indlal 4, 1872: Cooke, Fl. Pres.

Bombay 1: 25, 1900 (Repr. ed. 1: 27, 1958}; Duthie, FlL. Upp. Gang.

& Sims ed., Ann. Bot. 2 : 73. 1805, Nymphaea esculenta Roxb.,, [Hort.
Beng, 41. 1814, nom. nud,] Fl, Ind. 2 : 578. 1832; Haines, Bot. Bih. Or.
1: 21, 1921 (Repr. ed. 1: 22. 1961). Biswas & Calder, Handb. Wat,
& Mar. PL. Ind. & Burmas, ed. 2, 20: [954, N. Jlotus auct. non Linn,
(1753): Roxb., Fl. Ind. 2 : 577. 1832; Hook. f. & Thoms., Fl. Ind, } :
241. 1855 & in Hook. f., Fl. Brit. India 1: 114. 1872, uterque p. p.;
Cooke, l.c. (Repr. ed. 1: 26. 1958), p. p.; Prain, Beng. PL. 1 ; 213,
1903 (Repr. ed. ! : 140. 1963); Duthie, I. ¢. 33 (Repr. ed. L. &) p. p.;
Haines, /. ¢. (Repr. ed. 1. ¢. 21), p. p.; Kanjilal et al., Fl. Assam 1 : 64,
1934, p. p.; Biswas & Calder /. e. N. nouchali auct. non Burm. f.
(1768) : Subramanyam, Aquat. Ang. 6. 1962, p. p.

Local name : Mokuwa, Nal (Asm.); Shaluk, Shapla (Beng.); Koka
{Hindi.); Dhabala Kain (Or.); Kumuda (Sans.); Allitamari, Vellambal

Fila alteg
{Tam.).

Leaveg 1580 » 12—45ocm. b adly ovata-e llintia, or reniform to orbi-

PR ] e ALY WP R uvmwu WL
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cular, repend to sinuately spinous-deutate and somewhat crispate along
margin, dark-green, glabrous and often pustulate above, green or dull
ishe 1 veluti ; ] th: netioles to 1.70
more long, up to § mm across, green or teddish-brown, puberulous.
Flowers 4--15cm across; peduncles similar to petioles, up to 1.5 cm across.
Sepals 2,5—8.0 x 1.0—3,2 ¢cm, usually ovaie-lanceolate, elliptic-oblong and
obovate-oblong respectively, subacute or obtuse at apex, puberulous
and green with 5—9 prominent white veins without. Petals 10—25; outer
ones 2--7 x 1.0-=2 8 cm, oblanceolate, obtuse or subacute at apex. Stamens
25~70; outer ones 1.5-3.5cm long, yellow. Ovary 13—22-loculate.
Stigmatic appendages 0,5—1.0 cm long, oblong, inflexed, yellow. Berries

2.5—-40cm across. Seeds ¢ 1.5 x 1.0 mm, ellipsoid, longitudinally
marked with rows of irregular papillae.

Type : India, Herb. Willd. 10100 (B, Microf.l).
Fls. & Frts. : All round the year; profusely during Aug.— Jan,
egions: SRBI LAMEA

_Df.i"f!‘h‘! TNn'.& * jT.l\llﬂ'lln‘l.nIl tha H
L} ELI. Wl 'Lu\l Pl“lu l Up e R d AL LS T T

BURMA, MALAYSIA INDONESIA, NEW GUINEA, PHILIPPINES,
THAILAND, LAOS, CAMBODIA, VIETNAM.

Exsice. ; Uttar Pradesh : Dehra Dun, Oct, 1895, P. W. Mackinnon s.n.
(CAL Acc. no. 17840). Bihar : Champaran dt., Udaipur Lake, 11.11. 1963,
BV Shetry 210 (CAL) Wcst Bengal 24-Parganas dt., Port Canmng,
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19.8. 1904, N.P. Balukrishnan 39277 (CAL}. Orissa : Shishma, cast of
Cuttack, 24.8. 1906, L.H. Burkill 27423 (CAL). Madhya Pradesh : Bastar
dt., Dangadamunda Lake, Kondagaon, 19.11. 1958, K. Subramanyens 7205
{CAL). Rajasthan : -Banswara dt.,, Kushalgarh Rd,, 24.8. 1978, V. Singh
3027 (CAL). Mahatashtra : Thana dt., Vada Talao, W. Vada range,
10.9. 1968, X. V. Billore 116622 (CAL). Andhra Pradesh : West Godavari
df., Kolleru Lake, 22.1. [958, K. Swbramanyam 5065 (CAL). Karnataka :
Ananthapura, Oct, 1908, 4. Meebold 10096 (CAL), Tamil Nadu : North
Arcot dt., Somasi padi, T.V. Malai, 27.11. 1977, E. Vajravelu 52095 (CAL).
Kerala: Palghat dt., Olavakkot 17.10. 1963, J. Joscph 17790. (CAL).
Andaman Islands : Great Cocos Island, Dec. 1889, D. Prain s.n, (CAL

P ~H |3 PO T B R . S .
Lracs o JIILIIRl W JY. frolcrdnl DULII, I.

Chr. No.:n = 42 & 2n = 84 sub. N. lotus Linn, (Raghavan & Arora in
Proc. Ind. Acad. Sci. B47 : 356, 1958); 2n = 84 (Sen & Bhaduri in Journ.
Cytol, Genet, 6: 73. 1971,

5. Nymphaea rubra Roxb. ex Andrews, Bot. Rep. 8 ([04) :t. 503. 1808;
Sims in Curtis, Bot. Mag. 31 : t. 1280. 1810; Roxb., Fl. Ind. 2: 576.
1832, DC. Syst. Nat.2:52. 1821 & Prodr. 1: I15. 1824; Wight &
Arn,, Prodr. FL. Pen, Ind. Or. 1: 17, 1834; Wight, IIl. t. 10. 1840;
Conard in Carnegie Inst. Wash, Publ. 4: 199. pl. 18, 1905; Prain,
Beng. Pl 1: 213. 1903 (Repr. ed. 1 : 140, 1969); Biswas & Calder, Handb.
Wat, & Mar. Pl. Ind. & Burma ed. 2, 20. 1954. Mitra & Subra-
manyam in Bull. Bot., Sucv, India 24 : 83, 1983, Castalia magnifica
Salish, in Hook., Parad, Lond. 1:1, 14,1805, V. magnifica (Salisb.) Conard
in Rhodora 18 : 120. 1916, non Giig (i908). N, fofus auci. non Ling,
{1753) : Hook. f. & Thoms., FL. Ind; 1 241, 1855 & in Hook. ., Fi.
Brit. India 114. 1872, wergue p. p. guoad syn. N. ribra, Cooke, FIL
Pres. Bombay 1 : 25, 1903 (Repr. ed. 1: 26. 1958), p. p., Duthie, FL
Upp. Gang, PL. 1 : 33. 1903 (Repr. ed. 1 : 34, 1960), p, p.; Haines, Bot,
Bih. Or. 1:21. 1921 (Repr. ed. 1:21. 1961), p. p. incl. var. 8 rubra;
Kanjilal et al.,, Fl. Assam 1:64. 1934, p. p. N. pubescens aunct. non
Willd, (1798) : Gamble, FIl. Pres, Madras 1 : 34. 1915 (Repr, ed. 1:

24. 1957, p. p. N, nouchali auct. non Burm. f. (1968} : Subramanyam,
Aquat, Ang. 6. 1962, p. p.
Lacal name : Lal Shaplz (Beng.); Rang Kai (Or,).

Very similar to N, pubescens Willd, but differs chiefly in colour of
leaves, flowers, and in being completely sterile. Leaves at first dark-red
both above and beneath, turning greenish above with age. Flowers usully
5—15 ¢m across, crimson red. Petals 16—25. Stamens 55--80; filaments
of necarly inner two.third stamens with a dark purplish band near base,
Ovary 17—27, usually 19— 21-loculate.
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Tipe : Andrews, Bot, Rep. 8 : t. 503. 1808 [drawn from a plant culti-
vated in Mr. Vere's Kingston Gore, in the vicinity of London].

Fis. . Al round the vear; profusely doring Aug.—Jan,

Distrib. : INDIA : Throughout in Plains; SRI LANKA, BURMA,
MALAYSIA, THAILAND, LAOS, CAMBODIA, VIETNAM, INDO-
NESIA, PRILIPPINES.

Exsice. : West Bengal ; 24-Parganas dt., Majilpur, Nandipara, 28.10.
1906, Kalka Prosad et al. 27288 (CAL). Tripura : Agartala, 1,10.1914,
P.M. Debbarman 158 (CAL). Madhya Pradesh : Bastar dt. Dangada-
munda Lake, Kondagaon, 19.11,1958, K. Subramanyam 1208 (CAL),
Mabharashira : Chanda, 4.12.1889, J. F. Duthie 9271 (CAL). Karnataka :
Sagar, Oci. 1908, A. Meebold 10095 (CAL). Tamil Nadu : Madurai dt.,
Alagar hills near Poyakari, 20.9.1957, K. Subramanyan 4291 ({CAL).

Uses : Similar to N. nouchali Burm. f,

Chr. No. : 2n = 56 (Janaki Ammal in Bull. Bot. Surv. India 1 : 25.
1959): 2n = 70 (Sen & Bhaduri in Journ. Cytol, Genet, 6 : 77, 1971).

Notes : N, rubra Roxb. ex Andrews, ﬂriginal]y claimed to be a native of

Rl naver cate “ﬂ'l tin noture ﬂﬂl" amnaars ta ha nm Akl
A ey ST SORs UL 3 DA 4N Hp UL I-'U' AP abil UUIIEI’AI\; ﬂ!..tujuj.ul.u.-

species, It propagates mainly through stolons and vegetative buds, and in

exceptional cases by prolification of flowers, Unlike the two common
ﬂﬁE(‘iPc of Indian ﬁlni'r!c 1.!17 N, nouchal; Borm f. and N, Fuharnonr whilld

LI L {40 Sra Y o Hanniuy

N ritbra is not met with m temporary habitats like seasonally inundated
fields, rice swamps, shallow ditches along roadsides and railway tracks,
but is restricted only to the permanent ponds, Takes, ete,

In cultivation there is a rose-coloured variety known as’ N, emarana

Hort. —~ Conard lc, pl. 30 (N. rubra var. rosea Sims in Curtis, Bot. Mag. t.
1364. 1811) with leaves bronze-green and blotched brown above and
yellowish-brown beneath. Stamens are yellow with reddish-brown tips
and without any purplish bands on their filaments, It is ¢laimed to be
a third generation hybrid between N. lotus Linn. and N, rubra Rozb. ex
Andrews, or their derivatives, and occasionally sets fruits, The chromo-
some number report 2n = 56 (Langlet & Soderberg in Acta Hort, Berg.
9 : 85, 1927; Janaki Ammal, [, ¢.) probaly belongs to this cultivated variety.

6. Nymphaea tetragona Georgi in Reise Russ. Reich 1: 220. 1775;
Conard in Carnegie Inst. Wash. Publ. 4: 167, pl. 14, f. 65. 1905%;
Komarov in Komarov ef ¢/, Fl. URSS 7: 11. pl. 1. f. 1. 1937; Tutin

in Tutim a0 = Bl Do asaa 1. ANE t0LEAL. T Tl Matunem B SAC 107TL
dh A MWLM LE iay ITl. EUIUPH.'ES‘I 4 o LU 1.7'l.l"l', Ay b'd, lﬂlﬂﬂ-u oy TS, LFTN,

N. pygmaea Ait., Hort. Kew. ed. 2, 3 : 293. 1811; Hook. f. & Thoms.,
Fl. Ind. 1: 244, 1855 & Hook. f,, Fl. Brit, India 1 : 115, 1872; Sims in
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Curtis, Bot. Mag. 1. 1525. 1813; Kanjilal er af., Fl. Assam 1: 64.
1934, Fig, 2

Local name : Pigmy Water Lily (Eng.); Sohpyllain phuhlieh (Kh.).

Leaves 3—7 x 2.2—5.8 em, orbicular-obovate or horse-shoe shaped,
rounded or retuse at apex, reddish-brown with patches of green above
(green above and pale puplish beneath when submerged), turn scarlet with
age, green with tinge of purple along margin beneath; basal lobes subequal,
acuminate, more or less straight and divergent. Flowers 2.5—5.0cm across,
white; receptacle sharply tetragonous; peduncles ¢, 2 mm across, spirally
twisted in fruit, Sepals 1.4—3.2 x 0.5—1.2cm, ovate-lanceolate to oblong-
lanceolate, obtusely cucullate at apex. Petals c. 12; outer ones 1.3—2.5 x
0.5—0.8 cm, obovate-oblong or oblong-lanceolate; innermost ones abruptly
much reduced and tramsitional to stamens. Stamens ¢. 50; outer ones
7—12 mm long with spathulate or obovate-cblong filaments. Ovary 6—8-
loculate, Stigmas raised, convex; stigmatic apeadages 2—.3 mm long, ovate-
lanceolate with involute sulcate margin. Berries 1.5—2.0cm across, enclos-
ed by coriaceous sepals and remnants of other floral appendages. Seeds

— 3—4 x 2 mm, oblong, black.
Type : Siberia, banks of Lena river, Gmelin in herb. Pallas (BM).
Fls, & Fres.: July—Sept. (Dec.).

Distrib, . INDIA : Kashmir and Meghalaya (1200—1800 m); FIN-
LAND, E, SIBERIA, JAPAN, N, AMERICA.

Exsice, : Kashmir : Gulmarg, in water holes, 4.7.1893, J, F. Duthie
13057 (CAL). Meghalaya : Khasia Hills, J. D, Hooker & T. Thomson

awIZERaN 223% Ll

2290 (CAL) ; Umjapung village, near Nongkreem, Khasia Hills, 29.9.1975,
R. L. Miira 1476 (CAL).

1927).

CULTIVATED SPECIES
L. A. Flowers blue or bluish-purple. Stamens 50 —80, appendaged :

1. Nymphaea czeralea Savigny in Dec. Egypt. 3:74, 1798; Conard,
L c. 141, pl, 8,

Leaves green beneath with dark purple spots and pale purplish along
margin, The Blue Lotus of Egypt, grown in Ward Lake, Shiilong, and
elsewhere: often indistinguishable from N. nouchali Burm. f, in herbatium.

2. Nymphaea micrantha Guill, & Perr,, Fl. Seneg. Tent. 1: 16, 1830;
Conard, . ¢. 146. pl, 9.
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Leaves reddish beneath with dark violet spots, green above with a
woolly umbo at the summit of petiole when young, become characteristi-
cally bulbiferous afterwards, A native of Africa, introduced in ponds
and lakes in Tripura, Manipur, and elsewbere. The viviparous habit is
reported to develop only during second year of plant’s growth; till then
the plant is liable to be mistaken for N, caerulea Savigny and N, nouchali
Burm, f.

B. Flowers yellow. Stamens c¢. 75, without appendages :

3. Nymphaea alba X N. mexicana = Nvmphaea mariiacea Latour-
Marliac in Gard. Chron, ] ;: 564, 1888; Conard, /. ¢. 230,

Leaves blotched with browa when floating, raised well above water
when crowded and become somewhat cupped and dark-green above,
pater beneath with reddish-brown blotches towards margin; petioles and
peduncies inconspicuously ribbed and slightly flattened. Contrary to the
claim by Marliac (/. ¢.), ofién believed to be a hybrid beiween N. ruberosa
and N. mexiacana.

C. Flowers carmine red, Stamenps ¢, 75, without appendages :

4. Nywmphaea glba var. rubra Lonnroth in Bot. Notis. 124, 1856; Conard,
J.c.179. ph 15.f. 1—19.

Leaves reddish both above and beneath when young, turn dark green
above and pale green bemeath except along margin with age, and rise well
above water when crowded. Flowers deep red in the centre, paler

towards periphery.

Grown in Ward Lake, Shillong and elsewhere; often misidentified as
N. alba Linn,

II. 1. Victoria amazonica (Poepp.) Sowerby in Ann. & Mag. Naf. Hist.
Ser, 2, 6:310. [850; Bailey, Man. Cult, Pl. 384, 1958, Euryale amazo-
nica Poepp. in Froriep. Notiz. 35 ; 131, 1832. V. regia Lindl., Victoria
Regia 3. 1837,

The Gaint Water Lily of Amazon, occasionally grown in Water
Gardens for its enormous, orbicular fioating leaves upturned at margins.
Grown in ponds of Indian Botanic Garden, Howrah.

2. Victoria croziana Orbigny in Ann, Sci. Nat. Ser. 2, 13 57, 1840;
Bailey, L.c.

Similar to V. amazonica, sometimes considered a variety of it; easily
recognised by its green upturned leafmargins which are purplish in V,
amazonica. Also grown in Indian Botanic Garden, Howrah,
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EXCLUDED SPECIES

Nymphaea siotix -—— a tradesman name for ornamental Nymphoides
peltata {(Gmel.) Kuntze (Gentianaceae) with bright yellow flowcrs and
‘nymphaca-like’ leaves. Evidently, Sen & Bhaduri (Journ. Cytol. Genet.
6:84. i971) while reporting its chromosome number as 2n = 70, had
difficulty in explaining its chromosome morphology in relation to other
species of Nymphaea,
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DC, Prod, 2:19, 1825
M.M. Bhandari* and A_X. Bhansal**

Trees, shrubs or lianas; unarmed or thorny, branches spinous or acu-
leate, rarely cirrhose or tendrillar. Leaves simple, alternate or opposite or
subopposite, penninérved or 3-5-nerved from the base; stipules deciduouns
or modified into persistent prickles, free or interpetiolar or intra-axillary,
Inflorescence axillary or terminal cyme, rarely raceme or panicle or spicate.
Flowers minute, regular, bisexual or less commonly polygamous, hypo-
EYNOUS, PEFigYNoNs or epigynous, intrastaminal disc cup-like, nectariferons,
sometimes thickened near andfor produced beyond the rim of the cup. Calyx
4 or 5-iobed, rarely 6, usually carinate whithin down the middie or with a
raised line within, the tube generally more or less united with the ovary or
disc and usually persistent. Petals 4—5, sometimes 6, rarely absent narrowed
or clawed at base, cuculiate or involute af tip. Stamens 4—3, antipetalous,
inserted with petals on edge of disc; filaments filiform, rarely flattened;
anthers small, 2-celled or rarely the 2-cells confluent. QOvary 2—3-loculed,
rarcly 4 or 1-loculed, ovules solitary in each cell, anatropous, placenta-
tion basal; style simple or divided into as many lobes as ovary locules;
stigmas capitate or club-shaped. Fruits capsules, sometimes winged.
Seeds solitary, ercct, ovoid, angular or compressed, often arillate; tesia
coriaceous, crustaceous or membranous, often shining; albumen fleshy or
hotny, rarely exalbuminous; embryos large, straight.

Distrib, © 70 genera and c. 1500 species, rather extensively represented
throughout the temperate and tropical regions of the world. 12 genera
with 57 species in India.

Notes : Several species have been introduced in Tndia, These
include Colletia cruciata Gill. ex Hook., a curious South American plant,
which is nearly 3 leafless shrub with decussate branches and flattened

spines; Pomaderris lanigera Sims., a conspicuous unarmed shrub of

Airbwnlliea owd WWlewm: Foanlowmd ws P P Y ey Y P
SAHOLIRIIA AU LYEW Avdldliis “ILII L=V 1= l“hl.."r I.UL.IJEUI.U;\- LEIIUE‘I Pﬂl L2 ﬂ.l.l.u

Noltea africana (Linn,) Reichb. ex Harv, & Sond., an upright glabrous
shrub with wrgate branches and polygamodmecmus flowers and 2-lobed

[ gy [——— calvz -

fruits covered with persisient € jn c.

*Botany Department, Unijversity of Jodhpur, Rajasthan,

*$Agriculture Resesrch Station, University of Udaipur, Mandore, Jodhpur,
Rajasthan.
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KEY TO THE GENERA

1a 'I:"lnlunw.-_- hunﬂglJrnnlIn

2a. Leaves prominently 3 or rarely 5-nerved from the

base :
3a. Peduncle not feshy in fruits; fruit drupe... . Ziziphus 12
3b. Peduncle fleshy in fruits; fruit dry... - . Hovenia 5

2b. Leaves penninerved :
4a. Secondary nerves numerous, parallel; fruit ellipsoid,

1—2-seeded... e - . Berchemia 1
4b. Secondary nerves few, not parellel; fruit globose,

2—4-seeded ;
5a, Disc lining the calyx-tube not fleshy... .-.Rhamnus 7

5b. Disc lining the calyx-tube fleshy :
6a. Thornsrecurved, flowers in axillary fascicles or cymes

or umbels... - . -.Seutia 9
6b, Thorns straight or absent ﬂowcrs in termmal or
axillary panicles... «w.Sageretia 8

1h Floware nerigvnoins or !tp voous !

- wn AR Pl o s eyl

7a. Flowers perigynous:
8a. Leaves penninerved :
9a. Fruit indehiscent; seed chamber globose, not conti-
nued into the upper compressed appendage... ... ...Venmilago 11
9b. Fruit dehiscent; seed chamber elongated, continued

into the compressed upper appendage... - Smythea 10
&b, Leavec 31— 35-nerved from the bage !

[
-l

102, Fruit winged; epicarp leathery, endocarp woody... ...Paliurus 6
10b. Fruit not winged; epicarp fleshy, endocarp horny or
leathery... ... o Ziziphus 12

7h. Flowers epigynous :

11a. Tendrils absent; receptacle not prolonged beyond

the ovary; frujt girt at base by the persistent

calyx tube... v . Colubrina 2
12b. Tendrils present; rcceptacle prolonged beyond

—thcﬁomyffnnhcrowmd—wﬂ—ﬂic—pﬁmwﬂt—

calyx :
12a. Inflorescence umbellate; disc entire; fruvit wing-
Iﬂ-aﬂ'it aaa e e LT ew ...H"‘Hﬁﬁ&“ "‘l‘

12%. Inﬂorcscence Tacemose or pamculatc disc lobed;
fruit winged.., ...Gougniag 3
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1. BERCHEMIA

Neck, [Elem, Bot. 2: 122, 17901 ex DC,, Prodr. 2 ; 22, 1825 nom cons.
Benth, & Hook. f,, Gen, Pl. 1 : 377. 1862; Brandis, For. Fl. 90. 1874,
Lawson in Hook, f., FL Brit, India 1 : 637. 1875; Kanjiial, For, Fl. (Repr.
ed.) 126. 1969,

Trees or shrubs, erect or climbing, Leaves opposite, subopposite,
or alternate, coriaceous, penninerved, nerves parallel, nervules transverse;
stipules small, deciduous, often intraaxillary or free, Inflorescence
axillary, spicate, paniculate or clustered at ends of branches. Flowers
sessile or pedicellate, polygamous. Calyx 5-lobed, rarely 6; tube short,
hemispherical or turbinate. Petals 5, rarely 6, obovate, unguiculate,
cucullate. Stamens 5, rarely 6; anthers large, ovate, 2-celied; filaments
filiform, often flattened. Disc fleshy, annular, margin free, swollen. Ovary
superior, sunk in the disc but free from jt, ovoid, 2-loculed; style 2-fid or
notched; stigma terminal, obtuse, convex, Drupes girt at base with calyx
tube, ellipsoid, ripening black, purple or yellow, putamen crustaceouns or
woody, exocarp fleshy. Seeds 2, linear-gblong, testa membranous, raphe
lateral; albumen fleshy, cotyledons narrowly oblong, radicle short.

Fidosudi o A owmandas i I-'I\a wWor l 1 W1 ‘.mm - -
LFEQEF ECFy & dwiy el d B LLL LAl 1 J¥. Sl "ﬂ-’ -‘! ll.l. nl.ll\-i‘.l ﬂllu

19 in S, Asia). 3 in India, species of Bercherma are confined to subtropical
N. W. Himalayas and tropical evergreen forests of E, Himalayas.

Pollen: 3-zonocolporate; grain size 22-24/18-22 um prolate, spheroi-
dal or circular; sexine is almost as thick as nexine, psilate (Parveen &
Bhandari in Bir, Recent Res. Plant Sci. 687-697, 1979).

KEY TO THE SPECIES
1a. Flowers 6-merous... 8. edgeworthii 1

i1b. Flowers 5-merous :

2a. Climbing shrubs; leaves mor¢ than 2.5 cm
long, acute or subacuminate at apex; lateral
nerves 9-15 pairs; fruits surrounded at base

by the rim of calyx... o nB floribunda 2

2b.  Undershrubs; leaves upto 2.5 cm tong, obt-
use at apex; lateral nerves 6-8 pairs; fiuvits
surrounded at base by the 5-lobed calyx

P T -3 N
UL .. s mn Pun s L) axn v D ETFRED

1. Berchemia edgeworthii Lawson in Hook. ., FL. Brit. India 1 : 633.
1875,
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lanceolate, scarious; petioles 3—6 mm long; stipules 6 mm long. Flowers
b-merous, shortly pediceled, 2 together in the axil of the leaves, the buds
almost hidden by the stipules. Calyx lobes 4. Petals 6, broadly ovate.

Shrubs: branches glabrous, Leaves 2.0—2.5 em long, elliptic or ovate-

Stamens 6. Drupes 1.6 cm long, surrounded at the base by the persistent

entira ralaw
o LG LR A \..q,l,: M

Type: India: Western Himalayas, M. P. Edgeworth 376 (K!).
Distrib. : INDIA : Himalayas; NEPAL, PAKISTAN, AFGHANISTAN.

Notes © This is a distinct species due to the hexamerous nature of its
flowers. Parker (1918) included B. edgeworthii under B. lineata in his
flora of Pumjab, but a critical study of the type material supports its
distinct jdentity.

2. Berchemia floribunda (Wall.) Brongn., Mem, Fam. Rham. 50, 1826 &
in Ann. Sci. Nat. Ser. 1, 10 ; 357. 1827; Brandis, For. FL. 2]. 18374;
Lawson in Hook. E, Fl. Brit. India, 1 : 637. 1875, Gamble, Man. Ind.
Timb. 184, 1922 (Repr. ed.); Kanjilal, For. Fl, 126, 1969 (Repr. ed.);
Brandis, Ind. Trees 169. 1971, (Repr. ed.) Ziziphus floribunda Wall. in
Roxb., Fl. Ind, 2 : 368. 1824. Berchemia laxa Wall. Cat. 4257, 1828
nomen nitd. Fig. 3
Locaqi names . Kouioi or Kanioi (Jaunsar), Amili Kalapag (Hindi);

Rungycony rik (Lepcha); Chiaduk (Nepal).

Large climbing shrubs; branches glaucous when young; bark thin,

whitish, Leaves alternate, spreading, 4.0—8.3 x2.2—4.4 ¢cm, ovate-oblong
or elliptic, acute to ruminate at apex, obliguely furrowed, rounded or
subcordate at base, subcoriaceous, shining, glabrous, margin entire, lateral
nerves obligue; petioles 1.3--1.8 cm [ong, channelled; stipules intraaxillary
24 mm long, subulate, bifid, connate up to middle, early deciduous. Inflore-
scence 3 —8-flowered clusters interminal panicles. Flowers 5—6 mm across,
sessile or shortly pedicellate; pedicels 1 —2mm long. Calyx lobes 5,2—3 mm
long, keeled up to the middle, glabrous. Petals 5, 1.5--2.2 mm long,
spathulate. Starrens 5, longer than the petals; anthets dorsifixed; filaments
flat. Disc massive, enveloping the ovary, margin notched above the
insertion of filaments. Qvary glabrous; style long with 2 stigmata, Drupes
9—12 x 4—6 mm, ellipsoid or cylindrical. Seeds 2, 6—8 x 3—4 mm,
compressed, black,

Type: Kumaon, Wall. Cat. no. 4256b (K-W).

Fis.: May—Aug.; Frts. : Feb.—Apr,

Distrib. : INDIA : Kashmir, Uttar Pradesh, Assam, W. Bengal.
Chr. No.: n = 12 {(Mehra & Khosla in Taxon 18 : 213221, 1969).
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Fig. 3 Berchemia floribunda (Wall.) Broaga,
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Notes : Wallich 4256 consists of 3 sheets, all preserved at Kew. 4256a
from Nepal, 4256b from Kumaon and 4256c from Silhet. There are no
fruits on the first sheet. The fruits on the specimen from Kumaon are
smaller than those from Sithet, M, Jobnston (1969) regards 4256a as the
probable holotype (ex Nepal). B. laxa Wall. Cat, 4257 (K) has larger
fruits compared to 42560b or 4256¢,

3. Berchemia lineata {Linn,) DC., Prodr, 2 : 23, 1825; Brandis, For. FL
91, 1874 & Ind. Trees 169. 1971 (Repr, ed.); Lawson in Hook. f., FL. Brit.
India 1 : 638, 1875; Kanjilal, For. Fl. 126, 1969 (Repr. ed.) Rhammus

linegta Linn., Amoen. Acad. 5: 308, 1760.

Diffuse undershrubs; bark smooth, shining; young branches puberulous.
Leaves 0.7—2.5 x 0,3 — L.5 cm, very variable, ovate-elliptic, glabrous, obtuse
at apex, mucronate, rounded at base, entire, midribs depressed above,
prominent beneath; petioles 3—4 mm long; stipules intra axillary, setace-
ous, 3—4 mm long. Inflorescence axillary or terminal fascicle, 2—4-flowered
Fiowers § mm across, glabrous; pedicels 2—3mm long. Calyx2.0--2.5 mm
long, keeted up to base; tube campanulate. Petals 5, 1.5—2.0 mm long,
ensheathing the stamens. Stamens 5, 2—2.5 mm long, inserted below the
disc; anthers dorsifixed; filaments flat, Disc massive, glabrous. Ovary
'_.I L LTY L] v ;L 5‘1' ¥ 1L 1ELT) i'i' :_'Fii"'i': H ¥
notched. Drupes 6—10 X 3—5 mm, ellipsoid or cylindrical, blnish when
ripe, glabrous. Seeds 2, 68 x 2--3 mm, compressed, black.

Fis,: May—July. Frts. : Sept.—Nov,

Eeol.: Very common. A very pretty small shrub often found among
rocks at about 2100 m, particularly in N. W. Himalayas.

Distrib, : INDIA : Himachal Pradesh, Kashmir, Uttar Pradesh;
CHINA.

2. COLUBRINA

Rich. ex Brongn., Mem. Fam, Rham. 6. 1826 & in Ann. Sci. Nat. Paris
10 : 362, 1827 nom, cons.; Benth, & Hook. f., Gen. Pl, 1: 379, 1862;
Lawson in Hook. f., Fl. Brit. India 1: 642, 1875; Parkinson, For. FL
Andaman 131, 1923: Gamble. Fl. Pres. Madras 1: 223, 1918 (Repr. ed. 1:
160. 1957}, Cooke, Fl. Pres. Bombay | : 245, 1902 (Repr. ed. 1: 261, 1958).

Scandent or erect shrubs or trees, unarmed or rarely armed. Leaves
alternate or opposite, basally 3-nerved, or penninerved, petiolate; stipules
small, deciduous, Inflorescense axillary, thyrsoid or cymose fascicles.

Flowers small, protandrous, 5-merous, calyx, coroila, and androgcium
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attached to the rim of hemispheric or shallow floral cup. Calyx lobes
5, 5preadmg, valvate, deItmd pubescent wﬁhout demduous along the

lute, clawed at base, mserted helaw 1he disc. Stamens 5; filaments ﬁh-
form; anthers ovate, Disc fleshy, annular, flat, and nearly completely
surrounding the ovary, accrescent along the cup and adnate o the
lower fifth to half of capsule. Qvary inferior, 3-loculed; style 3-cleft; stigmas
truncate or obtuse. Capsules nearly globular, slightly 3-lobed, dehiscing
septicidally into 3 cocci; exocarp thin. Seeds obovoid, compressed, 3-
gonous; albumen fleshy, thin; cotyledons flat or incarved; embryo flat.

Distrib. + 31 species in the world (21 in the warmer parts of America;
1 in Hawaii; 4 in Madagascar; 3 in 8. E. Asia). 2 species in India.

FEcol. : In India the génus is characteristic to coastal areas, just above
high tide level.

Pollen . 3-zonacolporate; P/E 26--33/24—26 um; prolate or subpro-
Iate spheroidal as slightly lalongate, sexine as thick as nexine, reticulate.

Er= b Ao o RS R

(Parv n&Bhandan in Bir, Rec. Res. Plant Sci. 691, 1979).

KEY TO THE SPECIES

ta. Leaves ovate, basally 3-nerved, lateral nerves
2—3 pairs... . C. asiatica 1

ib. Leaves elliptic to lanceolate, penninerved.

lateral nerves 4 —0 paits... .C. travancorica 2

1. Colubrina asiatica (Linn.) Brongn., Mem. Fam. Rham. 62, 1926 &
in Ann. Sci. Nat. Ser. 1, 10: 369. 1827; Dalz. & Gibs., Bombay
Fl. 50. 1861; Bedd., Fi. 8yl. 69%. 1871; Lawson in Hook. f., Fl. Brit.
India 1 : 642, 1875; Parkinson, For, Fl. Andaman 131. 1923; Sant. in
Rec. Bot. Surv, India 16 (1): 51, 1953; Gamble, Fi. Pres, Madras 1: 224,
1918 (Repr. ed. 1: 161. 1957); Cocke, Fl. Pres. Bombay 1 : 246, 1902
{Repr. ed. 1: 261. 1958). Ceanothus asiaticus Linn., 8p. PL.196, 1753,

Local name : Guti (Mar.) Fig. 4

Glabrous, straggling, littoral, unarmed shrub, 1 -3 m high; branchiets
slender, often zig-zag, internodes 5-45 mm long. Leaves alternate,
3.0--10.2 x 2,3~6.5 cm, ovate, broadly rounded to shallowly cordate

u.f haeea peiTninata mhrannane reanata Nreanatnras nt-ﬁﬂr‘-l-rn“.ﬂ-rl
vast, aoiiliiiais, uluauunuuuua, i wlRCERYY, =ILNaAUILS  glalla=tippoG,

petioles 7—22 mm long, stipules 1 mm long, deitoid. Inflorescence a

cyme. Flowers yellowish-green, 5—-6 mm across, fragrant, lower fertile,
the upper abortive or staminate; peduncles 26 mm long; pedicels 2 —5mm
long, elongaling, Calyx lobes 5, 2.5—3.0 mm long, glabrous; tube glabres-
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Fig. 4, Colubring asintica (Linn) Brongn,
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cent, Petals yellow, 1.8 mm long, emarginate, glabrous, claw slender.
Stamens 1.6 mm long, anthers dorsifixed. Disc 5-lobed, glabrous. Ovary
globose; style 1.5 mm long; stigma truncate. Capsules globose, 8—10mm
long, slightly depressed at top, dehiscent, cocci thin-walled, radial walls
membranous, occasionally adherent to the receptacle after dehiscence,
Seeds 3, chocolate-brown, 47 X 4--5 mm, slighilly emarginate at the
base.

1 *r __1 T _ _ = Rk Rl

Type : Sri Lanka, Herb, Hermann, Vol, 2, f. 11 (Lecto, BMY),
Fis. & Frs. . Dec.—Mar,

Distrb, : INDIA : Andaman Nicobar Islands, Orissa, Karnataka,
Maharashtra, Tamil Nadu; BURMA, SRI LANKA, INDONESIA,
AUSTRALIA, §. AFRICA.

Ecol. Especially near the coasts and just above high tide level.

Uses : The bark contains saponin, and is reported to be used in Samoa
for c¢learing mats.

Nozes: Johnston (1971) recognises two varieties under this specics;
the Indian plant is C. asiatica var. asiatica.

2. Colubrina travancorica Bedd., Jc. Pl _Il“ld; Or, 1:43, t. 188, 1874;
Lawson in Hook. £, Fl. Brit, India 1 ; 653, 1875; Gamble, Fl. Pres.

Madras 1:224, 1918 (Repr. ed, 1: 161, 1957); Brandis, Ind. Trees
174. 1971 (Repr. ed.). Fig. 8

Unarmed shrubs, young branclies antrorse, appressed golden silky
hairy. Leaves membranows, alternage or subdpposite towards the flower-
ing region, 9.8—12.5 x 3.5—4.4 em, elliptic to lanceoate, acuminate,
apex mucronate, base rounded, crenate, crenatures black callous
tipped, distal ones more conspicunus than the proximal ones, when young
densely pubescent beneath and costa above, lateral nerves impressed above
and raised below; petioles 3—9 mm long, pubescent; stipules 2—3 mm
long, subulate, pubescent. Inflorescence thyrses or congested dichasia;
peduncies 4—8 mm long, pubescent. Flowers pinkish, 5—6 mm across;
pedicels 4—8 mm long, golden silky bairy, Calyx lobes 5, 2.0--2.5 mm

long; tube campanulate, sparsely hispid. Petals 5, 1.5~ 2.0 mm long.
Stamens shorter than petals; anthers dorsifixed; filaments flat. Disc 10-

lobed, pitted. Ovary glabrous; style 3-cleft up to the middle, glabrous.
Capsules globose, 6—8 mm in diam,, slightly depressed at the top.
Type : India, Travancore, plains betweeen Kotakarray and Panalur.

T s 19T modF A sTr 4 wr i
INO¥. Ldie, peddome U1 (01O, K 1)

Fis. & Fres.: Nov..—Mar,



RHAMNACEAE 35

Fig. 5. Colubrina travaneorica Bedd,
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Distrib. . INDIA : Kerala—-endemic.

Ecol. : Coastal forests.

3. GOUANIA

Jacq., Select. Strip. Amer. Hist. 263. 1763; Roxb., Fl. Ind. 2: 416. 1824;
DC., Prodr, 2: 40. 1825, Wight & Arn., Prodr. 1606. 1834; Benth. &
Hook. f., Gen. P1. I : 385. 1842; Lawson in Hook. f, FI. Brit, India 1 : 643,

1873.

Climbing shrubs, branches circipately tendrilar., Leaves alternate,
petiolate, stipules free, caducous, Inflorescences terminal or axillary
racemes or panicles. Flowers bisexual, epigynous, pentamerous, rachis
often cirrhose. Calyx lobes 5, valvate, glabrous or pubescent. Petals 5,
cucullate, clawed at base, inserted below the margin of disc. Stamens §,
enclosed in petals; anthers dehisce longitudinally. Disc massive, glabrous
or hairy, 5-lobed, lobes opposite to calyx lobes. Ovary connate to the
boitom of calyx tube, 3-carpellary, 3-loculed, immersed in the disc, usually
urceolate; style 3-cleft, obscurely or deeply 3-lobed; stigma papillose.
achizocarpic capsules trigonous, 3-winged, or cocci 3, woedy, 3-locular,
indehiscent. Seeds 3, obovate, plano-convex; testa shining, horny;
albumen thin; cotyledons rotundate; embryo erect, furnished with
perisperm.

Distrib. : ¢, 70 species in the world, (c. 35 in America, 14 in Asia, 15
in Madagascar and other Islands of the Indian ocean, 2 in Australia and
2 in Africa). 4 species in India.

Pollen : 3-zonocolporate P/E 22-.28/28—38um; oblate or suboblate
spheroidal; os circular; sexine almost as thick as nexine, faintly reticulate
(Parveen & Bbandari in Bir, Rec. Res. Plant Sci. 691, 1979},

KEY TO THE SPECIES

la. Leaves entire; fruits rusty tomentose... ...G, andamanica 1
Ib. Leaves crenate-serrate; fruits glabrous :

2a. Leaves distantly and minutely serrulate,
rounded at base; Howers sessile; disc
villous, the lobes rounded, emargniate. .. . .05 microcarpa 3

2b. Leaves crenate, cordate at base; flowers
shortly pedicellate; disc glabrous, the lobes
stellately horned :

3a. Inflorescence glabrous; lateral nerves 4—6
pairs,,. ...G. leptostachya 2
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3b. Inflorescence puberulous; lateral nerves

6—28 pairs... ...G. napalensis 4

P N AR AR o i

(Repr. ed.); Parkinson, For. Fl. Anda-

1. Gou nia a"ﬂﬂmanica King in Jour. Asiat., Soc. Benp. 65:382. 1897;
1

man 13!. 1923.

Climbing shrubs or lianas, tendrilar, young branches rusty brown
pubescent. Leaves 4.3-7.5 » 2.2--5.6cm, oblong or elliptic-ovate, some-
times rounded at apex, mucronate, lateral nerves 7--9 pairs, secondary
veins camptodromous, tertiary veins transverse; petioles 1.0—1.5 em long,
pubescent; stipules 2 mm long, subulate, pubescent. Inflorescence

axillary or terminal, racemes or 5—6-flowered clusters, Flowers 5—7 mm

across, sessile; bracteoles conspicuous, 5 mm ]_gno subulate, nn.'nr“:ce'nt

| B R RLR g IR A e - et e

deciduons. Calyx lobes 2 mm long, deltoid, glabrous within, densely
pubescent without, thickened at apex. Petals 1.5 mm long, spathulate.
Stamens 1.7 mm long; anthers dorsifixed. Disc glabrous, saucer-shaped;
lobes stellately horned, filling the calyx tube, Style 3-cleft, up to half the
length, Capsules triquetrons, crowned with persistent calyx, tardily

dehiscent. Seeds minutely emarginate or retuse at apex; testa hard,
gibbous.

KEY TO THE VARIETIES

la. Leaves sparsely pubescent above, lateral nerves
not conspicuous; fruits not winged... ...var. andamanica
1b. Leaves glabrous above, lateral nerves consipi-
cuounsly impressed; fruits somewhat winged... ...var, brevialata
var. andamanica

Leaves persistently sparsely pubescent above, sparsely antrorse appres-

sed hairy below, denscly on merves. Capsules 1.5 x 1.0 cm. Seeds
6 X 3 mm.

| S
M - ).
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Distrib. 1 INDIA : Andaman—endemic
Ecol. . On the rocky places in thick forests near the streams.

var, brevialata Bhandar & Bhansali var. nov.

Folia in supra parte glabella, in parte tamen infra, pubescentia, nervi
laterales, depressi. Fructus 0.8—2.03¢0,5--1.7 cm, ferrugincus tomentosus,
alae minus evolutae,
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Leaves glabrous above, pubescent below, lateral nerves depressed
above. Fruit 0.8~2.0 x 0.5—1.7 cm, wings slightly developed.

Type . India, North Andamans, Sengupia 6089 (Holo, DD)

2. Gouania leptostachya DC., Prodr. 2 : 40. 1825; Dalz. & Gibs. Bomb. Fl.
50. 1861; Brandis, For. Fl. 574, 1874 & Ind. Trees 175. 1971 (Repr. ed);
Lawson in Hook, f, Fl. Brit. India 1 : 643. 1875: Gamble, Man. Tnd.
Timb. 189. 1922 (Repr. ed.); Parkinson, For. Fi. Andaman 131, 1923;
Gamble, Fl. Pres. Madras 1: 225. 1918 (Repr. ed. 1 : 161. 1957);
G. tilinefoiia Roxb,, PL. Cor, 67,1.98, 1798 et Fl. Ind. 2 : 417, 1824 non
Lam. 1789, nec Rottb. ex DC. 18235,

extra-axillary; branches glabrous with continyous brown vertical lines;
internodes 2—5 cm long, Leaves 3.5—8.6 x 20-—&51:111. ovate, acute
to acuminate, glabrous above, grey or brown santrorse hairy on veins
beneath, primary and secondary veins camptodromous; petioles 1.5—3.4cm
long, glabrous; stipules 4—- 5 X 0.5—1.0 mm, subulate. Racemes in 3—7-
flowered clusters. Flowers white, 56 mm across; pedicels 2 mm long;
bracteoles subulate, pubescent at base, caducous. Calyx lobes 2.5 x 1.5
mm, deltoid, thickened at apex, glabrous or sparsely hairy without. Petals
I -2 mm iong, spathulate, inserted below the margin of disc. Stamens
1.0—1.5 mm long; filaments alternating with subulate kppendages of disc,
Style 3-cleft upto middle; stigma recurved, obtuse. Capsules crowned by
persistent calyx.

KEY TO THE VARIETIES
la. Fruits dehiscing by 3-valves, Seeds ¢. 5 mm

long o e ...var, leptostachya
1b. Fruits indehiscent. Seeds upta 3.5 mm long ...var. nginitalensis
var. leptostachya Fig. 6

Fruits 9—15 x 7-12 mm, 3-valved. Seeds § » 3 mm.
Fls. & Frts.: Aug.-Dec.

Distrib.: INDIA : Andaman & Nicobar Islands, Assam, Maharashtra,

Orissa, Uttar Pradesh, W. Bengal; BURMA, NEPAL, MALAYSIA,
INDONESIA, PHILTPPINES.

Ecol.: Abundant along banks of streams and in hedges.

var, nainttalensis Bhandari & Bhansali, var. nov,
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Fig. 6. Gouania leptostuchya DC. var. leptostachya
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Differt a varictate leptostachya fructis indehiscentibus, 7-9 ¢ 6-9 mm,
alis brevibus nitidis, seminibusques 3.5 x 4.0 mm, nigris, nitidis.

Tvpus :  Kathgodam road, Nainital, 900 m, 28.9.1917, 4. E. Osmastoi
&51 {(Holo, DD).

var. nainiialensis Bhandari & Bhansali, var. nov,

Fruits indehiscent, 7-9 < 6-9 mm, wings short, shining. Seeds 3.5 «
4.0 mm, black, shining.

Tvpe : Kathgodam road, Nainital, 900 m, 28.9.1917, A. E. Osmaston
851 (Holo, DD).

Exsice.: Uttar Pradesh : Dehra Dun, 11.10.1817, J. F. Duthie 1451
(DD); Daurwala, Dehra Dun, 700 m, 4.10.1957, Y. K. Sarin 342B (BSD).

Distrib. : INDIA : Uttar Pradesh.

3. Gouania microcarpa DC., Prodr, 2: 40, 1825; Brandis, For, Fl, 574,
1874; Lawson in Hook, f., Fl. Brit. India [ : 643, 1875 Fig, 7

Climbing shrubs; tendrils axillary or extra-axillary; branchlets and
tendrils with logitudinal stripes of antrorse dense brownish hairs.
Leaves 2.8-9.5 x 1.5—35.6 c¢m, clliptic-ovate, acute at apex, rounded
at base, serratures tipped by deciduous, glandular mucro, secondary veins
camptodromous; petioles 5—16 mm long, villous with antrorse brownish
hairs; stipules 3—6 x 0.5-1.2 mm, subulate, pubescent. Racemes 4—8-
flowered clusters. Flowers white, 4—5 mm across, sessile; bracteoles
conspictous, 2—3 mmiong, lanceolate. Calyx tobes 1.5—=2.0:21.0—-1.5mm,
densely pubescent without, giabrous within, deltoid, thickened at apex,
keeled inside upto middle. Petals 1.0—1.5 ¢ 2.0—2.5 mm, oblanceolate,
spathulaie. Stamens 1 mm long; filaments filiform. IDisc saucer-shaped,
glabrous. Stvle 3-cleft abont two-third its length, style arms elongate,
hairy, obtuse, Capsoles 10—-15 x 7—13 mm, glabrescent, polished, green,
3-winged, wings vellow, crowned by persistent calvx. Seeds 5:¢4 mm; coty-
ledons ovate, cordate at base, retuse at apex.

Fis, & Firs. ;. Jan.-May.

Disteib, © TNDIA : Jammu & Kashmir, Punjab; SRI LANKA,
BURMA, MALAYSIA, INDONESITA.

Uses : The fruils are edible and sold in markets for preparing condi-
ments and chufney.

4, Gouania napalensis Wall, in Roxb,, Fl. Ind, 2 : 417, 1824; Lawson in
Hook. ., FL Brit, India 1 : 644. 1875,

Local names : Jwarpat (Asm.); Jermei-ja-main, Mei-tein-iand (Khasi);

Dibok-pak-bindu, Dugithang, Dumigong (Garo)}: Tungvheong, Men-rik
(Lepcha).
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Fig. 7. Gouania microcarpa DC,
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Extensive climbing shrubs, young branches rusty hairy; tendrils termi-
nal or basal on racemes, simple, slender, villous, spiral. Leaves 8—16 x
4.5—5.0 cm, ovate or cordate, entire, apex accuminate, acumen cuspidate
to obtuse, basal serratures glandular, subulate, primary and secondary
veins camptodromous; petioles 1,0~ 2,8 cm long, pubescent, with a few
subulate, evanescent villous glands at base; stipules membranous, lanceo-
late or falcate, acute, puberulous. Inflorescence terminal, cylindric, 4—6-
flowered racemes or panicles. Flowers 5—6 mm across, white, pubescent;
pedicels 2—4 mm long; bracteoles lanceolate, subulate, deciduous. Calyx
lobes 2—3 mm long, glabrous within; tube 2 mm wide. Petals 1.5—-2,0 mm
long, cuneate, obtuse, glabrous. Stamens 1.2—1.8 mm long; anthers dorsi-
fixed. Disc saucer-shaped, lobes linear. Style 3-cleft, elongate. Capsules
3-winged, semicircuiar, 1,2 ¢m long, separating into 3 single seeded cocei.
Seeds 5.5 x 3.3 mm.

Fle.: Jun.-Oct., Fres, @ Aug -Nov,

Erol.: Particularly grows in wooded grasslands up to 1800 m altitude
and also found near the coastal areas.

Distrib, : INDIA : Assam, Bikar, Punjab, Uttar Pradesh, W. Bengal
Deccan plateau; NEPAL.

Uses . Young leaves are eaten in West Bengal.

4, HELINUS

Meyver ¢x Endl.,, Gen. Pl. 1102, 1840, nom, cons; Benth. & Hook. f., Gen.
Pl, : 385, 1862; Lawson in Hook. {., Fl. Brit. India 1 : 640. 1875,

Unarmed, scandent, cirrhose shrubs. Leaves alternate, uppermost
sometimes much reduced and bract-like, entire, petiolate; stipules linear,
caducous. Inflorescence axillary, solitary or umbeliate; peduncles slender,
often longer than the subtending leaves; pedicels short to elongate, fili-

— form. Calyx lobes 5, deltoid, often with membranous white marging;
tube broadly campanulate or obconic, adnate to the ovary. Petals 35,
yellowish or greenish-white, oblanceolate, cucullate, arcuate, ascending
during anthesis. Stamens as many as petals; anthers 2-loculed, dchiscing
longitudinally. Disc flat, filling the calyx tube, massive, thickened
adherent to the ovary. Ovary inferior, 3-carpellary, 3-loculed; style 3-fid.
Capsules schizocarpic, cotiaceous; endocarp thin, crustaceous, separating
into 3 mericarps, each of which rejeases its seeds by a sudden opening of

the ventral suture.

Distrib. ; 6 species in the world; 1 in Madagascar, ¢ in Africa, and 1
in India,
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Ecol, : Grows in thickets and wooded grasslands, forest margins, and
in dry open woody vegetation, ascending up to 1200 m.  Also found in
ravines, banks of streams and shady places, occasionally in valleys.

Pollen : 3-zonocolporate; P/E 34-38/32-36 um, prolate spheroidal; os
circular; sexine almost as thick as nexine, faintly reticulate (Parveen &
Bhaodari in Bir, Rec, Res. Plant Sci. 691. 1979).

Helinus lanceolatus Brandis, For. Fl. 574. 1874 & Ind. Trees 175. 1906
(Repr. ed.); Lawson in Hook. f,, Fl. Brit. India 1 : 640. 1875; Gamble,
Man, Ind, Timb. 189, 1922(Repr ed. }, Gamble, Fi. Pres. Madras | : 225.

1918 {(Repr. ed. 1 : 161, 1957); Kanjilal, For. Fl. 132, 1969. {Repr. ed.);
Govaniag ignceolata Wall, Cat. 4273, 1838, nom. nud.

Bright green slender, tendrilar shrub; tendrils usually near the tips of
branches or sometimes branchlets ending in short simple tendrils, young
branches hairy. Leaves ovate, lanceclate, glabrous, membranous, entire,
apex acute, rounded or usually shallowly cordate at base, petininerved, lateral
nerves 3—5 pairs, secondary nerves camptodromonus; stipties 0.5-2.0x
0.5--1.0 mm, subulate. Umbels 2—12-Rowered. Flowers 4—-8 mm across;
peduncles filiform, 1.0—3.2 cm long; pedicels 4—7 mm long in flower,
7 —15 mm in fruit; bracteoles 1.2 X 0.5 mm long. Calyx 2.5—4.0 x 1.5—
2.0 mm, glabrous, Petals 5, whitish, 2.0—3.0 X 0.5—1.0 mm, inserted on
the margin of disc, margin and apex incurved, enclosing stamens, Stamens
1.5—2.5 mm long; filaments filiform, flat; anthers dorsifixed, Disc glabrous.
Ovules solitary in locules; style 3-fid; stigma lobes recurved, glabrous.
Fru:ts pendulous. 5—10 mm leng, glabrous, globuse to shghtly obovoid,

planu-convex, testa coriaceous, shimng, albumen ﬂeshy, catylcdons large,
flat, obtuse; radicle short.

EEY TO THE YARIETIES
la. Leaves glabrous on both surfaces... ... ... ...var Janceolatus

1b. Leaves tomentose below, slightly pubescent

above on nerves only... ..vaq. lomentella
var. lanceolatus
0.3-3.2 cm; peti
Fls.: Jan.-Apr.; Frts.: Apr.-May (rarely throghout the year).

Distrib. : INDIA : Bihar, Himachal Pradesh, Jammu & Kashmir,
Madhya Pradesh, Maharashtra, Punjab, Uitar Pradesh, W. Bengal;
NEPAL, PAKISTAN.
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var. lomentella Bedd, ex Bhandari & Bhansali, var. nov.

Differt a varietate fanceclgta ramijs, cirrhis, bracteisque pilis brunneis
sericeis adpressis aureis vestitis; foliis 2.3—4.6 x 1—2.8cm, infra tomentosis
supra leviter pubescentibus lantum ad mervos; petiolis 7 mm longis,
tomentosis.

Typus - Pervulgatus in sylvas inter Jabalpur et Mandla, Beddome 13
{Holo, CAL),

var, tomentella Bedd, ex Bhandari & Bhansali, var. nov.

Branches, tendrils and bracts appressed brown sitky hairy. Leaves
2,3—4.6 X 1.0--2.8 cm, tomentose below, slightly pubescent above on
nerves; petioles 7 mm long, tomentose,

Type : Very common amongst the ravines between Jabalpur and
Mandla, Beddome 13 (Holo, CAL).

Notes : This new variety is based on a single specimen collected by
Beddome from Madhya Pradesh, He had proposed the varictal name
‘tomentella’ on the sheet; however, this name remained unpublished and
it is validated here,

5. HOVENIA

Thunk., Nov, Gen, 7, 1781; Benth, &Hook f., Gen. Pl, 1:378, 1862;
Brandis, For. F1, %4, 1874; Lawson in Hook f., Fl. Brit. India 1 :640.
1875.

Small, unarmed trees. Leaves alternate, subbifarious, membranous,
basally 3-nerved. Inflorescence axillary and terminal, dichotomous,
pedunculate cymes, many-flowered. Flowers bisexual, pentamerous. Calyx
lobes 5, glabrous, ovate, acute, Petals 5, cucullate, glabrous, unguiculate,
inserted below the disc. Stamens 5; filaments embeded in the margins
of the 5-lobed disc, filiform; anthers 2-loculed, dehiscence longitudinal,
style 3-cleft branches straight; stigma capitate. Fruits obscurely 3-lobed,
indehiscent. Seeds 3, one in each locule, testa coriaceous, separating from

L1 m-ﬂl‘\ I'I.nlull Ll o]
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E¢ol. : Grows in dense forests at altitude ranging from 900—1950 m; in
some places it grows as a large handsoine tree.

Pollen : 3-zonocolporate, P/E 28-30/24-30 um, prolate sphaaroidal, os
circular, sexine almost as thick as nexine, faintly reticulate (Parveen &
Bhandari in Bir, Rec. Res. Plant Sci, 691, 1979).
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Hovenia duleis Thunb., Nov, Gen. 8. 1781 & Fl. Jap. 101. 1784: Roxb. Fi.
Ind. 2:414. 1824 & 1 : 630 1832; DC., Prodr. 2 : 40. 1825; Lawson in
Hook. f., Fl. Brit. India 1! : 640. 1875; Matthew in Rec. Bot. Surv.
India 20 : 62. 1969. Fig. 8

Local names : Chamhum (Ravi); Muralimarm(Tam.); Chamun (Chamba).

Deciduous trees with straight bole and a broad rounded crown, 9—24m
high; young shoots hairy; bark greyish-white, smooth. Leaves 6—14x3—9
cm, often inequilateral, cordate-ovate, acuminate, deeply and sharply
serrate, glabrescent above, hairy beneath on veins when young., Cymes
axillary or terminal, peduncles 5 cm long, subcylindrical, hairy when young,
becoming thick with sweet red pulp after flowering. Flowers 4—7 mm
across;, pedicels 2—5 mm long. Calyx lobes 2.0-—2.5 X [.5—2.0 mm,
whitish, tube conical with raised median ridge inside, somewhat spreading,
deciducus. Petals 2.0~2.5 x 1.5-2.0 mm, yellowish, obovate, emarginate,
Stamens 2—3 mm long, enclosed in petals; anthers dorsifixed. Disc lining
the calyx tube, haity, fleshy, flat. Qvary hairy, ovule one in each locule,
basal; style cylindric, 3-fid. Fruits sphaerical, nearly dry, calyx tube
adhering to the base. Sceds4—5 X 4 mm; embryo erect, yellowish;
cotyledons orbicular, radicle oval.

Fls.: Apr.-Aug.; Frs, @ Jul.-Oct,

Distrib, : INDIA : Assam, Himachal Pradesh, Kashmir, Tamil Nadu,
Uttar Pradesh, W. Bengal; CHINA, JAPAN.

Chr, no, : n = 12 (Dolcher in Nov. Gior, Bot. Ital. 54: 648, 1947),
2n = 24 (Gadella er al. in Acta. Bot. Neerl. 18 : 74—83. 1969).

Uses : The fleshy peduncle which is sweet and aromatic is eaten. The
leaves are caten by cattle. The tree is cultivated for its fleshy peduncles
which taste like Bergamot pear.

6. PALIURUS

Mill., Gard, Dict. ed, 6. 1752; Berth. & Hook. [, Gen. P1. 1: 375. 1862,

Shrubs or trees. Leaves alternate, basally a 3—3-nerved, petiolate;
stipules prickly, usually persistent. Infiorescence axillary, pedunciate
cymes, Calyx lobes 5, green, broad. Petals 5, obovate, yellow, clawed at base,
Stamens 5, opposite to petals, inserted on broad green fleshy disc; fila-
ments short, greenish. Ovary half immersed into the disc, 3-loculed; style
3-cleft. Fruits dry, indehiscent, hemispherical and 3~celled, Seeds 3.

Distrib, : 8 species in the world, 1 in India.

Polien : 3-zonocolporate, P/E 28/30 xm, oblate spheroidal; os circular
sexine as thick as nexine, exine reticulate (Parveen & Bhandari in Bir, Rec,
Res. Plant Sci. 691. 1979),



46 BOTANICAL SURVEY OF INDIA

Fig. 8. Hovenia duleis Thunb.
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Paliarus spina-christi Mill.,, Gard. Dict. ed. 8. 1768; ‘Schneid. in Sarg., Pl
Wilson 2 : 211. 1914, 2. yirgatus D. Don, Prod, Fl. Nepal. 189, 1825,

Shrubs or small trees, 2.0—3.3 m high; bark ash coloured; branches
numerous, spreading horizonatally, branchlets slender, drooping. Leaves
alternate, drooping, 1.9 3.2 x 1.2—-2.3 ¢cm, ovate or elliptic, base unequally
attenuate, apex obtuse or acute, shining above, paler or slightly glaucous
bereath, serrulate, serratures tipped by a deciduous, glandular mucro, two
lateral nerves ending near apex, campylodromous, secondary nerves diverg-
ing from the midvein at an angle of 30°—50°; petiole 5—10 mm long, sub-
cylindrical, slightly hairy; stipuilar thorns two, unequal, with thickened
base, straight one 1.5 cm long, recurved one 6 mm long, Cymes axillary;

peduncle 5—7 mm long, Flowers 4 mm across; pedicels 3 mm long, glab-
rous. Calyx lobes 1.5 mm long, acute, deltoid, thickened at apex, keeled
upto middle. Petals 1 mm long, unguiculate, margin recurved, Stamens
¢qual to petals; anthers dorsifixed, ovate, 2-celled, longitudinally dehis-
cent. Disc 5-lobed, glabrous, Stylar branches united upto base; stigina
obtuse, Fruits spherical, 1.5—2.0 cm in diam. placed on the persistent
calyx, surrounded at the top by a broad leafy entire wing., Seeds embed-

ded in and completly concealed by the enlarged disc,
Fls. & Frts.: Jul.—Nov,

Distrib. ; INDIA : Himachal Pradesh; S. EURQPE, C. ASIA.

Chr. No.: n = 12 (Dolcher in Nov. Gior. Bot. Hal. 54: 648, 1947\,
2n = 24 (Markova in Taxon 20 : 609-14, 1971).

7. RHAMNUS

Linn., Sp. Pl. 1: 193, 1753 & Gen. Pi. ed. 5, 89. 1754; Benth: & Hook. [,
Gen. PL 1:377. 1862; Brandis, For. Fl. 91, 1874: Lawsonin Hook., f. FI,
Brit. India 1 : 638. 1875; Talbot, Trees, shrubs, woody climbers Bombay
Pres, 142. 1949; Gamble, Fl, Pres. Madras, 1: 221, 1918 (Repr. ed. 1: 155.
1957): Cooke, Fi, Pres. Bombay 1 : 243. 1902 (Repr. ed. 1 : 259, 1958).

Deciduous or evergreen, armed or uparmed, shrubs or small trees,
rarely scandent. Leaves alternate, subopposite, or fascicled, petiolate,
Penninerved, entire or dentate; stipules minute, free, persistent or
deciduous. Inflorescence axillary, solitary or cymes or fascicles, rarely
Panicles or thyrses. Flowers S$S-or 4-merous, bisexual or polygamo-
dioecions. Calyx lobes 4—5, triangular-ovate, erect or spreading; tube
urceolate. Petals 4—5 or absent, inserted on the margin of calyx
tube, cucullate or flat, shortly clawed. Stamens 4-—35; filaments very
short; anthers dehiscing longitudinally. Disc thin, filling the calyx
tube. Ovary (2—)3-or 4-celled, ovoid; styles 3—4-cleft, rarely 2-cleft about
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half the length; stigma obtuse, papillose, Drupes with 2—4 free, 1-seeded
stones, globose, encircled at base by calyx tube; pyrenes horny or carti-
laginous, indehiscent or dehiscing inwardly, Seeds obovate; testa mem-
branous or crustaceous, smooth or furrowed on the back; raphe dorsal,

ventral or lateral; albumen fleshy; cotyledons flat or with recurved
margins.

Distrib. © ¢. 150 species in Europe, Asia, America, often rare in tro-
pics. 1l species in India. Most of the Indian species are confined to
Himaiayas except R. purandharensis and R. wightii which are confined to
peninsular India.

Rl e AR

layas and Western Ghats usually at altitudes ranging between 600 to
3000 m.

Polien : 3-zonocoiporate, P/B 18—26/21—26 uxm; oblate or suboblate or
prolate spheroidal; os circular, sexine almost as thick as nexine; faintly
reticulate (Parveen & Bhandari in Bir, Rec, Res. Pl. Sci. 691, 1979).

Ecol. : Indian species are found in wooded or open forests in Hima-

KEY TO THE SPECIES

la. Erect shrubs or trees, sometimes rambling:
g 29 Dianis P p—— |
Fae] A LU LT WAl hi

Ja. Leaves pubesent or tomentose :

4a. Petals present: fruits sureonnded at base

=Ry preERas an =

by persistent, S-lobed calyx :
5a. Leaves serrate. Calyx keeled within, Style

cleft nearly down to the base... ... ... ...R. purandharensis 8
5b. Leaves crenate. Calyx not keeled. Style

cleft only at apex... ... .., e e . R. trigueter 10
4b. Petals absent. Fruits surrounded at base

only by rim of the calyx... ..R. purpurea 9

3b. Leaves glabrous:
6a. Leaves closely serrate :

7a. Flowers ¢. 6 mm across. Petals obtuse and
apiculate. Disc 5-lobed. Ovary 3—4-loculed.

Style 3—d-cieft... ..R. wightii 11
Tb. Flowers up to 3.5mm across. Petals retuse.
Disc unlobed. Ovary 2-loculed. Style Z-cleft ...R. colletiii |

6b. Leaves distantly crenate... ...R. napalensis 3
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2b. Plants armed (unatmed ie R. procumbens)

82, Flowers 4-merous :

9a, Leaves glabrous, serrulate. Petals preseat... ... ...R. dahurica 2
9b. Leaves pubescent, entire or faintly crenate.

Petals absent... ...R, persica 3
8b. Flower S-merous.., vee R pentapoemica 4

1b. Prostrate shrubs :

10a. Unarmed. Leaves alternate, sharply serrate
with acute apex. Petals absent... «..R, procumbens &

10b. Armed. Lesves fascicled, distinctly crenate,

& R ARRAT WS " = --. 1L ERRL.

with obtuse apex. Pctals present... w.R. prostrata 7

1. Rhamnus coliettli Bhandari & Bhansali in Journ. Econ. Tax. Bot.
5:913, 1984,

P lemaibam s bmwm e e Dumen L.n. nl A ol L-m- - ‘-—A‘Aant b Y
UL UL L u::a [E &3 al Wy BEIALLVUR, I L IIUAE D Wad =L

cm long. Leaves 1. 4-2.3 x 0,510 cm, ovate-lanceolm, base rounded or
acute, apex acuminate, mucronate, margin entire below, serrate above,
serratures tipped by a deciduous mucro; lateral nerves 5-=7 pairs, slightly
raised below, secondary veins camptodromous; petioles 2—3 mm long;
stipules 0.5-=2.2 mm long, subulate, pubescent, Inflorescence an axillary
fascicle, fascicles 5--8-flowered; pedicels 1-2 mm jong. Calyx lobes
1.0—1.5 mm long, deltoid, thickened at margin, keeled up to the middle,
glabrous, Petals 0 51,0 mm long, obcordate, deeply cucullate, enclosing
stamens, Stamens 0.5--0.8 mm long, anthers dorsifixed, filament acicular.
Ovary bicarpellary, glabrous; style 2-cleft at top. Fruit not seen.

Type : India, ruruau nlmum}'ns, 1892, H. Colleti 5, n, [nmo

Distrib. © INDIA : Himachal Pradesh.

\-.-’

7. Rbamous dahurica Pall. in Reiss. 3: 721. 1776 & Fl, Ross. 2, t. 61.
1789 : Brandis, For. Fl. 92. 1874; Lawson in Hook. f., Fi. Brit. India
1: 639, 1875, Kanjiial, For. Fl. 128. 1969. {Repr. ed.). Rhamnus cathar-
tica Pall., Reiss. 3 :423. 1776, non Linn. 1753, R. virgata Roxb,, Fl-
Ind. 2:351. 1824 & Fl. Ind. 1 : 605. 1832; Gamble, Fl. Pres. Madras 1
222. 1918 (Repr.ed. 1:159, 1957). R. hfrsuta Wight & Arn., Prodr.
165, 1834. Fig. 9

Local names ; Thanthar, Chaurdha (Hindi) Chato, Chedwala, Chadua

Phipni, Tadru, Seiapajja. Kanji, Mamral, Shomf{ol, Reteon, Gogsa Sindrol,
Mutani, Nior, Chatr, Romusk, Dadur (Punj.).

Large shrubs or small trees, 4.5—6.0 m high; branches, much ramified,
straight, branchlets forming a dense rounded crown, and terminating into



Fig. 9. Rhamnus dahurica Pall,
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a thorn. Leaves 1.4—8.0 x 0.6—2.9 cm, rarely subopposite, frequently
fascicied on short branchlets, membranous, lanceolate or ovate-oblong,
acuminate, base rounded, serratures tipped by deciduous, glandular mucro,
slightly pubescent on nerves beneath when young; lateral nerves 3—4 pairs,
arcuate, converging near margins; petioles 4—10 mm long, pubescent.
Flowers crowded in the axil of fascicled Ieaves or at the base of branch-
lets, 12 mm across, dicecious; pedicels 10 mm long, filiform. Calyx lobes
5--7 mm long, deltoid, acuminate, glabrous, not keeled; tube campanulate
or turbinate. Petals 1—2 mm long, entire, linear or spathulate, deeply
cucullate enclosing stamens. Stamens 2—-3 mm long; anthers dorsifixed.
Ovary 2 (—3—4)-carpellary, 2 (—3—4)-loculed, smooth; ovules one in
each locule; style filiform, 2—4-cleft, connate one-fourth to one-third the

length, segments recurved. Drupes 45 mm in diameter,

=rapy e vgmv L

Fis.: Mar~—Jun.; Frir. : Oct.—Nov,

Distrib, ; INDIA ; Himachal Pradesh, Kashmir, Punjab, Tamil Nadu,
Uttar Pradesh: ABGHANISTAN, BHUTAN, BURMA, CHINA, JAPAN,
PAKISTAN.

Erol, : Grows inwbodad and grassland forests between 200 to 2400 m
altitudes.

Uses: 'The leaves fall carly and fresh foliage appears in March and
April often after profuse flowering, The wood is hard and close-grained

and is used for making agricultural implements. The bitter fruit is given
[P . I R o oan ] - w . N R
i aficclions of the spleen and aiso used as an emetic and purgative.

Notes: There appears to be two varieties of this species, one with
hirsute leaves and other with glabrous leaves as is evident from materials
¢xamined at Kew. In Kew herbarium there are many specimens with
hirsute leaves all of them from Pulpey and Nilgiri Hills.

3. Rbamnus napalensis (Walj:} Lawson in Hook. £, Fi. Brit. India 1: 640
1875. Gamble, Man. Ind. Timb. 187. 1922 (Repr. ¢d.) & FI. Pres.
Madras 1 : 222. 1918 (Repr. ed. 1: 159. 1957); Braadis, Ind. Trees
173. 1971 (Repr. ed). Ceanothus napalensis Wall. in Roxb., Fl. Ind. 2 :
375. 1824. Colubrina nepaulensis G. Don, Gen. Syst. 2 : 36. 1832,

Fig. 10
Local names :  Archal (Nep.); Birringa (Asm.)

Large suberect or rambling shrubs; branches slender, glabrescent; nodes
slightly enlarged around the leaf scars. Leaves 5.7--15.0 x 3.7—6.8 ¢cm,
oblong or elliptic-oblong, chartaceous, deciduous, glandular mucro, base
usually rounded, apex shortly acuminaie, crenations tipped with lateral
nerves, 4—7 distichous; petioles 0.9—1.8 cm long, subglabrous. Inflorescence
axillary, fascicles in simple ot branched racemes; peduncles 2 mm long,



Fig. 10. Rhamnus napolensis (Wail)) Lawson
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Flowers 6 mm across, 5-merous; bracts leafy, 3 mm long. Calyx lobes
2—3mm long, deltoid, not keeled, glabrous within, pubescent without; tube
campanulate, Petals 1.5—2,0 mm long, oblong, tip shortly acuminate,
deeply cucullate, enclosing stamens. Stamens 1.5-—2.0 mm long; anthers
dorsifixed. Disc glabrous, thin, circular. Ovary tricarpeliary, 3-loculed,
glabrous; style 3-cleft, cohering up to the middle; stigmatic lobes tapering,
curved. Fruits 7 mm in diameter, blackish, broadly obovate, seated on
the reflexed calyx. Seeds 3, 2—3 X 2.0~ 2.5 mm, obovoid, blackish-brown
with a long open groove on the back.

Type : Valley of Nepal, Wallich 1831 (Syn, K-W 1).
Fls, 1 luly-Oct.; Frts. . Nov.-Feb.

Distrib. : INDIA : Andhra Pradesh, Assam, Bihar, Orissa, W. Bengal;
NEPAL, BURMA, CHINA, MALAYSIA.

Ecol. . It is generally found on the moist rocky places in the
tains yp to 1350 m in the tropical evergreen forests.

noun-

Uses: The pounded fruits macerated in vinegar, are prescribed
for the treatment of herpes.

4. Rhampus pentapomica Parker in kew Bull. 1921 : 216, 1921. R. persica
Lawson in Hook f., FL. Brit. India, 1 : 638. 1874, p. p. non Boiss. 1872,

Locgl names ;. Chhetulo Chira, Charyula (Hindi), Kukai, Kander, Nikki
Wurak {Punj,).

Deciduous shrubs or small trees, branches velutinous, ending in thotns,
Leaves 1.2~5.0 x 0.4—2.2 cm, oblong, elliptic-lanceolate or elliptic-oblan-
.........

distantly serrulate or entire, lateral nerves 3 —4 peirs, prominent below;
Petioles 210 mm long, pubescent. Flowers crowded in the axils of fasci-
cled leaves; pedicels 3—5 mm long. Calyx lobes deltoid, acute. Petals

oblanceolate, deeply cucullate enclosing stamens, Stamens equal to

BE_!‘!&!E' anthare nvata Anreifivad iy m e “_A=ru|nnn‘1u--lr T__ A i re
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glabrous; style 2—d4-lobed. Drupes 5 mm long, 3—4 mm in diameter,
black, obovoid-globose. Seeds 2--4, 2—~3 x 2.0—2.5 mm, shining,
Yermcose, margin cartilaginous, with a8 open groove on back.

Type : Uttar Pradesh, Garhwal, Lace 3960 (K1)

Fls. & Fris. ; Qct. — Mar.
Distrib. : INDIA : N. W. Himalayas-Garhwal to Kashmir; PAKISTAN.

Uses : Leaves are browsed by camels, sheep and goats. Bark yields a
red dye. Fruit is sweet and is eaten; it possesses emetic properties.
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5. Rhamnus persica Boiss,, Fl. Orient. 2 ; 17, 1872; Brandis, For. Fl. 93:

1874, nd. Trees . epr. ed.); Uamble, Man, Ind, Timb,
185. 1922 (Repr. ed.); Kanjilal, For. FL. 128, 1969 (Repr. ed.). Fig. 11

Local names : Chirla (Hiadi) Jaliclar, Kuchni, Nikki Kander, Kukei,
Nar (Punj.); Cheetulo (Gharwal); Charyula (Kumaon).

Deciduous shrubs or a small trees, 2—6 m high; branches stiff, coarse,
often thorny; bark smooth, yellowish or dark cinerous, epidermis often
whitish. Leaves 1.0—-2.6 % 0.7—1.3 ¢m, coriaceous, alternate or fascicled
on short shoots, ovate, clliptic-lanceolate, obovate or oblong, apex—
obtuse, base cuneate, lateral nerves 235 pairs, camptodromous; p'etioles
3— 10 mm long. Flowers crowded in the axils of fascicled leaves or at base
of branchlets, 5 mm across; pedicels 5 mm long. Calyx lobes 3—4 mm
long, deltoid, glabrous, not keeled. Stamens 2.0-2.5mm long. Ovary
glabrous, 2—4-loculed, often one or more cells abortive, style 2— 4 cleft at
the top, Drupes 5 mm in diameter, 5—7 mm long, obovoid, seated on a
flat circular base of calyx. Seeds shining, with a wide open groove on
the back, edge of which thickened and curved inwards at the top.

Tvpe : Himalaya, near Tehri, alt, 2,000 ft, Edgeworth 360 (K},

Fls.: Mar.—~May. Fres.: Nov,—Dec. Before the appearence of new
Jeaves, the plants remain leafless for few months in 2 year, new leaves
appear in April and May.

Ecol. : Grows between 600-1800 m altitude.
Distrity, : INDIA: Himachal Pradesh, Kashmir, Punjab, Uttar Pradesh:
PAKISTAN, IRAN.

goats. Gamhle (ﬂp cu) mEﬂtIOHS “A beaunful wcod It would make

very pretty turnery articles”.

6. Rhamnus procombens Edgew. in Trans. Linn. Soc, 20 : 43. 1851; Bran-
dis, For, Fl. 95. 1874 & Ind, Trees 173. 1971 (Repr. ed.); Lawson in

Hook. f., Fl. Brit. India 1:641. 1875; Gamble, Man. Ind, Timb,
138 1922 (Repr cd) Kanplal For Fl 131 1969 (Repr ed)

Sccrp nec Vll]

Prostrate shrubs; young branches pubescent; internodes 0.5—2.5 ¢cm
long, nodes slightly swollen around the leaf scar. Leaves 1.2-4.3 X 0.5—
1.5 cm, lanceclate or elliptic, coriaceous, serratures mucronulate, apex

acute or subacuminate, base acute, glabrous, midrib prominent beneath,
depressed above, latera]l nerves faint; peticles 2—7 mm long,; stipules

Eilhl'\lﬂ"‘ﬁ 'ﬁﬂ'l'c L‘iﬁ“f '“'nﬂ‘l‘-ﬂl‘ﬂﬂ [l o0 O IIJ!'I'IJ' rﬂl!'f‘:hlﬂ p'ﬂl"ﬂ'rﬂ A mrm
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Fig. 11. Rhamus persica Boiss.
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across, pentamerous; pedicels 8— 10 mm long, slender; bracts 3—4 mm
long, deciduous. Calyx lobes 2 mm Inntr deltoid, glabrouns, acute, not

kccled Petals absent. Stamens }—2 mm long, anthers dorsifixed, lobes
ovate. Ovary tricarpellary, 3-loculed; style 3-cleft. Fruits 3—5 mm

in diam., obovoid, fleshy. Seeds 3, with a groove on the back.
Type : Daoban, Himalayas, 7000-8000 ft, Fdgeworth 374 (K!).
5. Jul-Aug.; Frfs. : May-Jun. (subsequent year).
Ecol. : Common on rocks from 2100 m to 2550 m altitude.
Distrib. : INDIA : Himachal Pradesh, Kashmir, Punjab, Uttar Pradesh.

7. Rhamnus prostrata Jacq. ex Parker in Kew Bull. 1921 : 217, 1921.

Local name : Koni (Garhwal)

Deciduous, prostraie shrubs; branches short, tercic, {omentose when
young, ending in thorns: internodes 0.5 —1.5cm long, nodes swollen around
the leaf scars. Leaves 0.7-—-1.5 x 0.4—-0.6 cm, elliptic, glabrescent, mucro-
nate, base tapering, crenations tipped with deciduous dark mucro, Iateral
nerves 2—3 pairs, inconspicuous, camptodromous; petiofes 1—3 mm long.
Flowers in the axil of fascicled leaves, pentamerous, Calyx lobes deltoid,
acute. Petals minute, obovate, cucullate, enclosing stamens. Anthers
dorsifixed; filaments acicular. Disc glabrous. Ovary tricarpellary, 3-loculed:
style 3-cleft. Drupes 5§ mm long, 3 mm in diam., obovoid-globose, black,
Seeds 3, 2—3 x 2 mm, verrucose, shining, with a long open groove on
the back.

Fls. & Frrs + Mar.—Aug.
Ecol. : Prostrate on rocks up 1o an altitude of 3000 m.

Distrib. : INDIA : Himachal Pradesh, Kashmir, Uttar Pradesh;
PAKISTAN, AFGHANISTAN, IRAN.

8. Rbamnus purandharensis Bhandari & Bhansali in Jour. Econ. Tax. Bot.
5:911, 1984,

Unarmed shrubs or trees, 6 m high; young branches white tomentose,
glabrous with age; internodes 525 ¢m long, nodes slightly enlarged arcund
the leaf scars, Leaves 0.5—6.2 x 0.3--2.6 c¢m, ovate or eiliptic, base
rounded, apex acute or obtuse, mucronate, densely pubescent on nerves

hanm=oith wlahracnamt onpentizmas #memord iy 1 P
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5 6 paits, prominent below, camptodromous; petioles 0.3- 1.7 cm long,
pubescent; stipules 1.1 2.5 mm long, linear, pubescent, deciduous. Race-
mes d@xillary, flowers in fascicles of 5—8. Flowers 5—7 mm across, pentame-
rous; pedicels 2--5 mim long. pubescent. Calyx 3—5 mm long, pubescent
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without, glabrous within; lobes deltoid, acute, margin thickened. Petals
2.0—2.5 mm Jong, deeply cucuiiate, obovate. Stamens 1.5—2.0 mm iong,
anthers dorsifixed ; ilaments flat, Dise rounded, massive, glabrous. Qvary

tricarpellary, 3-loculed, glabrouws; style 3-cleft to two-third of length.
Fruits 5~6 mm in diam., glabrous, 3-lobed, slightly depressed at top.

Seeds 3,

Type : Purandhar, slopes above R.C. Ch., 22.12.1945, H. Santapau
8176 (Holo, BLAT)-

Fis & Frts.: QOct,—Dec.

Distrib. : INDIA : Maharashira,

9. Rham purpnrea Edgew in Trans. Linn, Soc. 20 ; 44, 1851; Brandis,
For. F f 91 1874 & Ind. Trees 173, 1971 (Repr. ed.}; Lawsm:l in Hook.
f.. Fl. Brit. India T :639, 1875; Gamble, Man. Ind. Timb. 186, 1922
{Repr. ed.); Kanjilal, For. FL. 129. 1969 {Repr. ed.). Fig. 12

Local names ;. Luhish, Lhish (Hindi); Tandra, Sinjal, Maimarari, Kunji,
Rangrek, Zanani, Tunani, Chaterni (Punj.); Babauro {Garhwal); Payan
(Kumaon).

Unarmed, deciduous shrubs or moderate sized trees, the previous
year's branchlets purple with white spots, pubescent, young when branch-
lets alternate; internodes 1—3 cm long, nodes slightly enlarged around the
leaf scars. Leaves 3.5—17.0 x 1.8—=7.8 cm, membranous, ovate, sometimes
obovate, elliptic or ovate-lanceolate, acute, base rounded, closely and
finely serrate, serratures tipped by deciduous mucro, glabrescent beneath,
lateral nerves 5—10, parallel, nearly straight on either side of the midrib,
camptodromous, impressed above and raised below; petioles 0.7—1.6 cm;
stipules linear, early deciduons leaving broad scars at the base of petiole.
Cymes axillary, flowers in fascicles of 5—10. Flowers 5--6 mm across, buds
ovoid; pedicels Smm long. Calyx lobes 3—4 mm long, deltoid, not keeled,
having prominent line in the middie, acute; tube campanulate. Stamens
4—5, 1—2 mm long; anthers dorsifixed. Ovary tricarpellary, 3-loculed;
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diam., pear shaped, subglobose, bitter, Sceds 3, with a deep furrow on
the outer side.
Type : Choor, Kashmir, Edgeworth, s. n. (K 1),

ETe » RAce Tam * Erto + Tod e
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Distrib. :  INDIA : Himachal Pradesh, Kashmir, Punjab, Uttar Pradesh;

NEPAL, PAKISTAN.
Ecol.: Usually in the open areas of the forest at an altitude of
1350~—3000 m.

/sex :  Frit uged zs a purgative.
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.

Rhamnus purpurea Edgew.

Fig. 12,
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10. Rhamnus trigueter (Wall.) Brandis, For. Fl. 92, 1874; Lawson in Hook.
f, FI. Brit, India 1: 639. 1875; Gamble, Man. Ind. Timb, 186, 1922
(Repr. ed.); Talbot, Trees, shrubs, woody climbers Bombay Pres, 149,
1942; Cooke, Fi. Pres. Bombay 1 : 244, 1502 (Repr. ed. 1 : 260. 1958):

Kanjilal, For. Fl. (Repr. ed.) 129. 1969. Ceanothus trigueter Wall. in

Roxb., Fl. Ind. 2; 376. 1824, Colubrina iriguetra G. Don, Gen. Syst.

2:37. 1832, Fig. 13

Local names: Kethera (Jaunsar); Gaunt (Dehra Dun, Garhwal);
Fagora, Gurdhan, Phulla, Gogsa, Ghanti, Ghont (Punj.).

Unarmed, deciduous shrubs, 2—3 m high, branches alternate, tomentose;
bark greyish-brown or blackish-purple, scabrous with elevated specks.
Leaves alternate, 4.6~-13.4 X 2.0—7.0 cm, ovate, oblong or elliptic or
oblong-lanceolate, subcoriacious, woolly tomentose beneath, glabrous
above, base tapering, apex acuminate, crenate, teeth tipped by deciduous
mucro; fateral nerves 6--10, prominent; petioles 1.8—3.0 cm long;
stipules 2 mm long, subulate, deciduous. Flowers fascicled, in axillary
racemes, 5 mm across, pentamerous, buds ovoid, puberufous; pedicels
5 mm long; bracts 1.5 cm long, Calyx lobes 2.0~2.5 mm long, deltoid with
prominent line in the middle, acute, pubermlous without. Petals 1.0—1.5
mm long, shortly clawed, emarginate, broadly obovate, deeply cucullate,
enclosing stamens. Stamens 0.5~—1.0 mm long.  Ovary tricarpellary, 3-
loculed, glabrous; style 3-cleft; stigma obtuse. Drupes 4—5 mm in diam.,
5—6 mm long, obovoid. Seeds 3, obovoid with a long, broad open groove
on the back.

Type : Shri Nagar (Srenagar), Wall. Car. 4265 (K-W 1),

Ecol. . Grows particularly on the steep rocky slopes of Himalayas.

Distrib. : INDIA : Himachal Pradesh, Kashmir, Uttar Pradesh
Maharashtra, Punjab; PAKISTAN, NEPAL.

11, Rhamnuns wightil Wight & Arn,, Prodr. 1: 164; 1834 Wight, Ic. 7. 159;
1839; Dalz. & Gibs., Bombay Fl. 50, 1861; Bedd., FL. Sylv, 70. 1871;
Lawson in Hook. f., Fl. Brit. India I : 639. 1875; Talbot, Trees, Shrubs,
woody climbers Rombay Pres. 142, 1949; Gamble, Fi. Pres. Madras

AE L aor & E

l: 222 1918 (Repr. ed. 1 159, 1957); C‘ooke Fl. Pres. Bombay 1 : 244,
1902 (Repr. ed. 1 : 259, 1958), Cegnothus wightianus Wall. Cat. 4264,

1828 rom. nud.

Local names: Ragat-roda, Ragat-rorar (Mar.).

Large, glabrous, unarmed, shrubs or small trees, ¢. 3 m high; younper
parts dry black; nodes enlarging around the leaf scars. Leaves alternate,
rarely a few subopposite, 2.5-9.3 x 1.3—3.5 cm, subcoriaceous, elliptic-

ovate, base rounded, serratures with glandular black tip, lateral nerves c,
5--7 pairs, camptodromous; petioles 0.7—1.6 cm long, puberulous; stipules
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Fig, }3. Rhamnus triguerer (Wall.) Brandis
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2.5 mm long, subulate, minutely pubescent, caducous. Flowers in axillary
fascicles of 10— 20, yellow, pediczls 2.3 mm long, accrescent. Calyx 2.5-3.5
mm Iong, lobes deltmd th:ckened at apex, tubc 2mm w:de, campanulate

cucullate Stamens 10-—-1 J mm lc-ng, pale brewa D:sc saucer-
shaped, glabrous. Ovary glabrous; styles 3~4-cleft one-fourth to one-third
the length, diverging. Drupes 4—5 mm indiam., 6~ 10 mm long, obovoid,
smooth, reddish-purple when ripe, tipped with the remains of styles;
stones 3, 1-seeded. Seeds 4.0—4.5 mm fong, with a deep furrow on the
back,

Type : Peninsular India, Wight 507 (K).
Fls. & Frts.: Jan.—Apr,

Distrib. : INDIA : Madhya Pradesh, Maharashtra, Tamil Nadu;
SRI LANKA, NEPAL.

Ecol. : It grows in evergreen forests or bush-lands wup to an altitude
of 2100 m.

Uses : Bark js used in Bombay under the name of ‘Rakta Rohida’ and
gives a drug similar to “Cascara’. It contains small quantitics of & bitter
principle, tannin and resin.

8, SAGERETIA

Brongn., Mem. Fam. Rham. 52. 1826 & in Ann. Sci. Nat. Ser, 10 (1) : 359,
1. 13, £. 2. 1827; Benth. & Hook. f., Gen. Fl. 1: 379, 1862; Brandis, For.
Fl. 94, 1874; Lawson in Hook. f., Fl. Brit. India 1: 641. 1875; Gamble,
Fl. Pres, Madras 1: 223. 1918 (Repr, ed. 1: 160. 1957).

Armed or unarmed shrubs or trees, rarely scandent, Leaves opposite
or subopposite, serratutes tipped with deciduous, glandular mucro; stipules
minute, deciduous. Inflorescence terminal or axillary panicles, Flowers
bisexual, pentamerons, Calyx urceolate, persistent, iobes deltoid,
acute, keeled inside, thickened towards apex and margin. Petals cucullate,
ciawed, Stamens enciosed in petals; filaments fiiform; anthers 2-loculed,
dehiscence longitudinal. Disc saucer-shaped, 5-lobed, fleshy, ogetari-
ferous, filling the calyx tube. Ovary glabrous, superior, tricarpellary,
3-loculed, almost immersed in the disc but free from it; style short, thick,
3-loculed, lobes coherent, Drupes 3-loculed, globular or.obovate,
suffused at base by the adnate, accresent calyx tube and disc, with 3-coria-
ceous, indehiscent kernels. Seeds 3, compietely filling the kernels: embryo
straight; cotyladons flat, obcordate, foliaceous, enclosed in thin, fleshy
albuinen, testa crustaceous,

Distrib. © 40 species in the world, 8 in India.
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Pollen: 3-zonocolporate; P/E 14-17/14-18 pm, oblate spheroidal, os

circular, sexine as thick as nexine; psilate (Parveen & Bhaundari in Bir,
Rec. Res. Pl Sci. 692, 1979).

KEY TO THE SPECIES

la. Leaves presistently weolly on lower surface ..., brandrethiana 1

Ib. Leaves glabrous on lower surface or pubes-
¢ent becoming glabrous with age :

2a. Stamens lopger than the petals :

L
i

Leaves tapering into a long acumen at
apex, finely serrulate, lateral nerves 6—8
pairs. Flowers pubescent 3. hamosa 3

3b. Leaves obtuse or acuminate, distantly
serrate, lateral nerves 4—35 pairs. Flowers

glabrous ;
d4a. Leaves more than 2.5 cm long, ovate or
elliptic. Petals notched ...S. coimbatorensis 2
— 4b, Leaves up to 2.5cm long, retundate or
orbicular. Petals notched and mucronate 8. kistwarensis 5

2b. Stamens shorter than or equal to petals:
Sa. Flowers giabrous:
6a. Leaves less than 2 cm long; petals noich-

ed and mucronate o, kashmirensis 4
6b. Leaves more than Z cm long. Petais noi-

ched but not mucronate .8 theaT
5b. Flowers pubescent :
7a. Lateral nerves 3—35 pairs S wallichii 8
7b. Lateral nerves 5~7 pairs <8 parvifiora 6

1, Sageretla brandrethiana Aitch. in Jour. Linn. Soc. 8: 62. 1865;
Brandis, For. Fl. 95, 1974. & Ind. Trees 173. 1971 (Repr. ed.); Lawson

in Hook. f.,, Fl. Brit. India 1: 642. 1875; Gamble, Man. Ind. Timb.
188, 1922 (Repr. ed.).

Local names . Bajan, Bhamdi, Ganger, Goher, Kenger, Koher, Kunjar
(Puni.); Gangeri (Kashm,).

Armed shrubs, wp to S m high; branches stiff, divergent, generally
opposite, often ending in spines. Leaves 0.5~2.7 x 0.3—1.8 cm, elliptic
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or oblong, ovate, sharply serrulate; base rounded, apex acute,
glabrous above; petioles 3—7 mm long; stipules 2—4 mm long, lanceclate,

deciduous.  Panicles sessile. Flowers 4—35 mm across. glabrous: bracts
- ok Bl o e k- F 7T N RS -l e & VUU e e R \J“J L% LT )

1—2 mm long, ovate, brown. Calyx lobes 1,.5—~2.0mm long, keeled within
up to the base. Petals 0.7— 1.5 mm long, obovate, notched, incurved, apex
obtuse. Stamens equal to the petals; anthers dorsifixed. Disc massive,
thickened around the ovary. Ovary narrowed into 3, short coherent styles.
Drupes obovoid, 3-lobed, succulent, black with raised longitudinal ilines.

Fis.: Jun.-Apr.; Fres.: May
Distrib. : INDIA : Kashmir, Punjab; PAKISTAN, IRAN, ARABIA.
Ecol.: In Himalayas up to an altitude of 2550 m.

I’ses : The fruits are sweet and are a great favowrite with the
Afghans and are sold in the market. In some places as a condiment,
Chutney is made from fruits.

2. Saperetia coimbatorensis Bhandari & Bhansali in Jour. Econ. Tax. Bot.
51 521, 1. 1. 1984,
Large shrubs or smali trees; branches scandent. alternate, fluted, glabr-

ous; bhark cinereous, often white speckled, armed with thorns; internodes
2—5cmlong. Leaves4.8—8.7x2.5—4.0cm, ovate or elliptic, base rounded,

apex acuminate with a callous point, subcoriaceous, nerves impressed
above, lateral ones comptodromous near margin, tertiary nerves reticulate;

petioles 0.8 - 1.0cm long, pubescent; stipules 1.2— 1.5 cm long, lanceolate,
deciduous. Panicles axillary and terminal. Flowers 5—6 in fascicles, 4.5~

5.0 mm across, sessile; bracts 1.0.~1.5 mm long, pubescent, deciduous.

Calyx lobes 1.5—2.0 mm long, keeled up to the middle. Petals 0.8—1.2

long, obcordate. Stamens 1.0—1.5 mm long; anthers dorsifixed; filaments
slender, flat at base, Disc round or slightly 5-lobed, margin free, thicken-

¢d around ovary. Style 3-iobed or grooved; stigma capitate, Fruit

not seen.

Type : India: Tamif Nadu, Coimbatore Dist.,, Thekkumalai Hills,
666 m, 12.11.1956, K. M. Sebasting 1729 (Holo, MH).

Fls.: Nav.— Jan.
Distrib. : INDIA : Tamil Nadu.

3. Sageretia hamosa (Wall.) Brongn., Mem. Fam. Rham. 53, 1826 & in
Ann. Sci. Nat. Ser. 10 (1} : 360, 1827; Lawson in Hook, f,, Fl. Brit, India
1:64). 1875; Gamble, Fl. Pres. Madras 1: 223.1918 (Repr. ed. 1: 160,
1957); Brandis, Ind. Trees 5 : 173. 1971 (Repr. ed.). Ziziphus hamosa
Wall. in Roxb. Fl. Ind. 2: 369, 1824, Sageretia ramosa Royle, lll. Bot.
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Fig. 14, Sageretia hamosa (Wail.) Brongn.
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Large shrubs, branches, long, scandent, glabrous, lateral floriferous
branches modified into or ¢nding in thorns. Leaves subopposite, 9.1 —

11§ b Ad_ L0 Aoy all I'|+ ﬂ-nlﬁlnﬁn ar Tﬂl‘lt“'#nlﬂfﬁ a'lnl-\rnnu AT A ID
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base rounded; petioles 0.8 — 1.3 cm loag, chanelied abmre stipules 1 — 3mm
long, linear, deciduous. Flowers 3.0-—4.5 mm across, sessile, pubescent;
bracts minute, ovate, brown. Calyx lobes 1.2—2.5x 1,0 —1.5 mm, giabres-
cent. Petals 1.5 x 2.0 mm, obovate, apex slightly emarginate, margin
inrolled. Stamens 2.0 mm long; anthers dorsifixed. Disc glabrous, entire
or slightly S-lobed. Ovary urceolate; style very short; stigma 3-grooved,
convex. Drupes 1.0 % 0.8 cm, obovoid, pointed. Seeds 3, 3--4 mm long.

Type: Wall. Cat. 4253, (CAL! K-W).
Fis. 1 Avg.—Oct.; Frts. : Nov,—Jan.

Distrib. ;. INDIA : Assam, Kerela, Tamil Nadu, Uttar Pradesh;
NEPAL, TAIWAN, SRI LANKA.

Ecol. © Grows on hills up to an elevation of 1850 m,
Chr. No-: n = 12 Sareen er af. in Taxon 18 : 433-442. 1974,

Note . This specics is based on Ziziphus hamosa Wall,, the Holotype of
which is preserved in CAL (Wallich 4253). Wallich’s original material is
heterogenous, Wallick 4253 should be considered as Type of 8. Aamosa
whereas the other material (Wallich 4253 B) forms the Type of S. wallichii.

4. Sageratia kashmirensis Bhandari & Bhansali in Journ. E¢on. Tax. Bot.
51923, 1 2. 1984.

Armed shrubs with spinescent branchiets; branches glabrous, ofien
modified into thorns .5—-4.0 cmy long, sirong, subcylindric, pointed
forward; internodes 10—3.2¢m long. Leaves .6—1.6 x 0.5—1.2¢cm, ovate-
elliptic, base and apex obtuse, lateral nerves 3—4 pairs, camptodromous;
glabrous; petioles | —2 mm long, hairy; stipules 0.5—0.8 mm long, caducous.
Flowers 2—2 in fascicles; bracts 1—2 mm long, <aducous. Calyx
lobes 1.0 - I.5mm Jlong. Petals 0.5—0.8 mm jong. obovate. Stamens §.5—
0.7 mm long, filaments flat; anthers dorsifixed, Disc entire or slightly 3-
tobed. Style 3-cleft at apex: stigmas obtuse. Fruit not seen.

Type : Kashmir, Bhadarwah, alt. 1830 m, 21.8.1962, B. M. Wadhwa &
J. N. Vohra 560 (Holo, CAL).

Fi.: Jui--Sep.

Distrib, : INDIA ; Kashmir.

5. Sageretia kishtwarensis Bhandari & Bhansali in Journ, Econ, Tax. Bot.
5: 925 f 3. 1984,

Armed shrubs, branches scandent, glabrous, opposite, fluted, bark

cinereous, white speckled; thorns 2 cm long, peinted forward; internodes
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0.8—3.0 cm long, nodes enlarged around the leaf scar. Leaves 1.0—-2.5 x
0.6—-2.0 cm, orb:cular to rotundate, obtuse, mucronate, sh:lmng, subcoria-

margin, 1mpressed abovv: petmles 2 0-—2 5 am long, st:pules 2 mm long,
lanceolate, minutely pubescent. Panicles with alternate, racemose ramifica-
tions, Flowers 2—3 in fascicles, 3—35 mm across, sessile; bracts ! mm long,
caducous. Calyx lobes 1.5—2.5 mm long, kecled below the middle. Petals
0.8-—1.5 mm long, obovate, Stamens 1.5~2.0mm long; anthers dorsifixed;
filaments acicular. Disc thick. Fruit not seen.

Type: India, Kashmir, Kishtwar hills, 1300 ~2000 m, 21.9.1958, T. 4,
Rao 7799 (Holo, BSD),

Fis.: May—Dec.
Distrib. . INDIA : Kashmir.

Exsicc : Kashmir : Batote, Chenab Valley, 1200 —1700 m, 10.9.1958.
7. 4. Rao 7335 (BSD); Thathri-Kishtwar, 680— 1800 m, 19.9.1938,
T. A. Rao 7770 (BSD); Bhadarwah-Jai, 29.5,1959, T. 4. Rac 9035 (BSD);
Bhadarwah, 18502000 m, 25.9.1938, T. A. Rao 7920 (BSD).

6. Sageretia parviflora (Roem. & Schult.) G. Don, Gen. Syst. 2: 29.
1832; Gamble, FI. Pres. Madras } : 223, 1918 (Repr. ed. 1 : 160. 1957);
Balakr. in Ind. For. 67: 58. 1970. Rhamnus parvifiora Roem. & Schult.,
Syst. Veg. 5: 295. 1819. Ziziphus oppositifolia Wall, in Roxb., Fl. Ind.
2: 370. 1824. Sageretia oppositifolia Brong., Mem. Fam. Rham. 53 :

1874 & Ind. Trees 173. 1971 (Repr. ed.); Lawson in Hook. f., Fl. Brit.
India 1: 641 1875: Cooke, Fl. Pres. Bombay 1 : 245. 1902 (Repr. ed.
: 261. 1958); Kanjilal, For. Fl. 131. 1969 (Repr, ed.). Fig. 15

Foocal nameas © Divarey .r"ﬂ'nﬂﬂ‘l Kanak, ﬂiﬂgrﬂnlr nrnng# Cirthan
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{Pun}.); Aglaia (Kumaon) Lohari (A!mc-ra), Gonta (Dehra Dya); Abin-
kand (Garhwal); Manchi, Surabi (Tel.).

Large shrubs or small trees up to 1.8 m high; branches often climbing,
angular, armed with ithorns. Leaves 2.5—10.2 ¥ 1—4cm, ovate-elliptic or

lanceolate apex shortly acuminate, base rounded, serrvlate; subcoriaceous,
dark green, shining above, hairy on nerves beneath when young;
petioles 2—13 mm long, vitlous; stipules 1.5—3.0 mm long, linear, villous.
Panicles with opposite recemose ramifications, flower-bearing branches
tomentose. Flowers 5 mm across, sessile, usually only 1 flower per fasci-

I-IS ak I-LIIJE. l.ll..l.l!. UIH.L ES [—uﬂ. niim IU[[E, lUIIlt:HI-UE'.‘- lmcm., ucuu ULy, Ldl}'-ﬂn
1.0—25 mm long, villous outside, keeled within. Petals 1.0—15 mm long,

obovate, emarginate. Stamens 1.0— 1.5 mm long. Disc flat. Ovary urceo-
late; stigma capitate. Drupes 10 X 5 mm, turbinate, black when ripe,
pointed with permanent style. Seeds 3—4 x 2.0—-2.5 mm.
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68 BOTANICAL SURVEY OF INDIA

Fis. . Jul.—Qkt,; Fris. : Nov.=-]Jan.

Distrib. . INDIA : Andhbra Pradesh, Assam, Bihar, Himachal Pradesh,
Karnataka, Kashmir, Maharashtra, Orissa, Tamil Nadu, Ustar Pradesh,
W. Bengai; NEPAL, INDONESIA.

Ecol. : Grows in wooded grassiands on rocky places at an altitude
of 2100 m.

Uses. : The sweet fruits are eaten,

7. Sageretin thea (Osb.) Johnst. in Journ. Arn. Arbor. 49 : 337 1968.
Rhamnus thea Osb, Dagh, Ofwer Ostind. Resa 232. 1757 & Reise nach
Ostindien und China 210, 302. 1765 & Voy. China E, Indies I : 375.
17715 op. cit. 2: 345. 177). Rhamnus theezans Linn,, Mant. 207. 177].
Sageretia theezans (Linn.) Brongn., Mem. Fam. Rham. 53. 1826;
Brandis, For. FL. 95. 1874 & Ind. Trees i74. 1971 (Repr. ed.); Lawson
in Hook. f., FI. Brit. India 1: 641. 1875. Sageretia theezans var,
diospyrifolie  Lawson in Hook. f., Fl. Brit. India 1: 0641. 1875,
(‘diospiryfolia’). Fig, 16

Local names :  Kahdgu, Kurkha, Kutku (Garhwal); Ankol, Brinkol,
Chaunsh, Orangu, Kanda, Karur, Kauli, Katrain, Kim, Phompli, Thum
{Punj.); Dargola (Simla); Brankil (Kashmi.).

Sarmentose, spinows shrubs, up to 3 m high; branches slender, glabrous
or finely tomentose when young, armed with thorns. Leaves opposite at
basal nodes, upper ones alterpate, 2.2—5.2 x 0.8 — 2.8 cm, ovate or elliptic,
base rounded, apex obtuse, serrulate, shining, glabrous on both surfaces;
peticles 25 mm long, glabrous; stipules 2.0—25mm long, linear.
Panicies with opposite racemose ramifications; rachises squarrose.
Flowers 3—4 mm across; bracts 1~2 mm long, glabrous, deciduous.
Calyx lobes 1.5— 2.0 mm long. Petals yeltow, 1.0~-1.5mm long, obcordate,

ermarginate. Stamens 1.0--1.5 mm long; filaments flat, anthers dorsifized.
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style Iobes coherent, Fruits obovoid, 5 mm in diam., Emmlong, suCCu-
lent, irregularly rugose, dark brown whea ripe, Seeds 3.0~ 3.5 X 2.3 mm.

Fis, : May--lun.; Frts.: Aug —Nov,

Ecof, . Very common in open scrub forests up 1o an elevation of
2400 m.

Distrib. : INDJIA : Himachal Pradesh, Kashmir, Punjab, Uftar
Pradesh; PAKISTAN, CHINA, AFGHANISTAN,

Uses: The fruits are sweet to taste and are exiensively eaten; the
leaves are sometimes used ag a substitute for tea leaves,



69

RHAMNACEAR

Fig. 16. Sageretic thea (Osh.) Johnst,
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8. Sageretia wallichii Bhandari & Bhansali in Journ. Econ. Tax. Bot. 5:

927, [. 4. 1984,

Shrubs; branches scandent, alternate, brown pubscent, fluted, having
small white lenticels. Flower bearing lateral branches modified into or
ending in thorns; thorns thin, 1.2—3.2 cm long, sharp pointed, subcylin-
dric;internodes 1.2—5.6cm long, nodes enlarged near the leaf scar. Leaves
1.0—4.5x0.5-2.5cm, opposite or subapposite, ovate-elliptic, base rounded,
apex acute with mucro, shining, dark green and glabrous above, villous
beneath when young, more so on nerves, finely serrulate, lateral nerves
camptodromous near the margin, tertiaries reficuiate; peticles 2 —6 mm
long, villous, terete; stipules 1 —2mm long, lanceolate, pubescent. Panicles
with opposite or subopposite cylindric racemes. Flowers 3—4 mm across,
sessile, 3—4 in each fascicle; bracts 0.5—1.2 mm long, lanceolate, Calyx
lobes 1.5—2.2 mm long, pubscent. Petals 0.8—1.5 mm long, obleng-
obovate, entire. Stamens 0.6--1.2 mm lnng, filaments flat at base, anthers
dorsifixed. Disc rounded, thickned around the ovary. Stigmsa 3-cleft at
top. Fruit not seen.

Type : Wall. Cat, 4253 B (CAL!).
Distrib. : INDIA,
Exsicc.: Wallichs. n., Acc. No. 89564, 89563, 89565, 89566, 89567,

89568, 89562 (CAL).

5. SCUTIA

Comm. ex Brongn., Mem. Fam. Rham. 55, 1826, nom. cons.; Benth, &
Hook. f., Gen. PL. 1 : 379, 1862; Lawson in Hook. f., Fl. Brit. India { ;
640. 1875; Cooke, Fl. Pres. Bombay 1: 244. 1902 (Repr. ed. 1 : 260,
1958); Gamble, Fi. Pres. Madras 1 : 222. 1918 (Repr. ed. 1 : 159, 1957).
Small trees or shrubs, rarely scandent, glabrous or nearly glabrous,
wnarmed or armed with straight or recurved thorns; branchlets usoally
angular. Leaves opposite or subopposite, ovate or obovate, often vari-

able, obscurely dentate, obtuse at both ends, mucronate; petioles short;
stipules triangular usually deciduous. Cymes condensed, axillary, ggl;fnr}r
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or in umbellate fascicles, Fiowers pentamerous, blsexual Calyx
lobes valvate in bud, deltoid, Petals deeply obcordate or bilobed,
cucbilate or flat. Anthers dorsifixed, ovate, 2-celled. Disc lining the
calyx cup, rather thin. Ovary 2 — 3-celled, sunk in the disc; style very short,
slightly lobed. Drupes nearly globose, with 2--3 seeds enclosed in free
endocarpous stone; stones embedded in a thin 8eshly pulp at maturity,
itregularly dehiscent.

Distrib. . 4 species in the world; 1 in India.
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Poiflen : 3-zonocolporate; P/E 22-25/24-27 am, oblate spheroidal, os
circular, sexine as thick as nexine, faintly reticulate (Parveen & Bhandari
in Bir, Rec. Res. Plant Sci. 6§92, 1979).

Secutis myrtina (Burm, ) Kurz in Journ. Asiat. Soc. Bengal 44 : 168, 1975;
Gamble, Fl. Pres. Madras 1: 223. 1918 (Repr. ed. 1: 160. 1957).
Rhamrus myrtinag Burm. £, Fl. Ind, 60. 1768, ("myrtinus’), R. circumscissa
Linn. f., Suppl. 152. 1781 (circumscissus); Roxb., Fl. Ind. 1 : 603, 1832.
Rhamnus fucida Roxb., FI. Ind. 2 : 353, 1824 & 1 : 605. 1832. Scutig
indica Brongn. Mem. Fam. Rham. 56. t. 4. 1826, nom. superfl, Wight &

Arn,, Prodr, 1 :165. 1834; Dalz. & Gibs., Bombay FL 50. 1861; Lawson
n'l-l'n.n'lr F Fl!. Brit India 1 : 640 lﬂ’fﬂ Cnonls Fl Prag Rarmhas 1
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244, 1902 (Repr ed. 1: 260. 1958). Fig. 17

Local names . Gariki (Tel.), Tuvadi, Patty chollimela, Chimati (Tam.),
Cheemat, Wait-a-bit (Mar.).

Straggling or scandent shrubs, rarely small trees 2 -3 (-—10) m tali;
branchlets often decussate, usually armed with subopposite 2—7 mm long,
recurved, thorns. Leaves coriaceous, glabrous; stipules 2~5x 2,0—2.5mm.
Inflorescence condensed cymes or 2 5-flowered fascicles. Flowers 2.0
2.5 mm- across, yellowish-green, 1 flower per cyme developing into fruit;
peduncle up to 6 mm long, glabrous; pedicels 1—2 mm long, accrescent;
bracts up to 1 mm long, ciliate, glabrous, tomentose or sometimes puberu-
lous at apex. Calyx lobes 1.5—2.0 mm long, glabrous, erect, keeled
below thickened apex, Petals yellowish, 0.6—1.0 mm long, apex emarginate
or deeply 2-lobed, unguiculate, Stamens 0.7—1.0 mm long; filaments fili-
form, mserted on calyx-tube shghtly swoilen at base. Disc glabrous,

Drupes glabmus endocarp 5 6 mm lcmg, eadlly separatmg iato ? !'ree
indehiscent stones., Seeds 2, plano-convex, light brown, compressed; testa
membranous.,

rwmmr

REX .I.U LHE: VRHIHJJM
la. Leaves orbicular, elliptic to ovate, rounded at apex ...VEI[. myrting
1b. Leaves obcordate, emarginate at apex ...val, emarginata

var, emarginata Bhandari & Bhansali, var. nov.

Differt a varictate myrtinag foliis 1 —2 x 0.8—2.2 em, obcordatis, apice

emarginatis, basi cuneatis, margine integris, saepe 24"% nnubl_ls distalis
mnlalllﬂllﬂ! LF bl Tl RN RR R bkt = il iy —2 WA

utringue cum 3—6 denubus crepulatis, marginibus in sicco perrugasis et
aliquando revolutis, costis utrinque cum 4--5 nervis secundariis obocuris;
petiolis 2— 5 mm longis; fructibus 4— 6 mm in diam,, globosis.

Typus . Andhra Pradesh, Chittoor, Mogili Ghat, 7.3.1957, S. K. Wagh
5478 (BLAT).
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Fig, 17. Scutia myriing (Burm. £) Kurz
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var. emargioaia Bhandari & Bhansali var. rov,

Teaves 1—-2 » 0822 cm, obrcordate, apex emarginate and mucro-

b i 2 -3 118

nulate, base cuneate, margin entire, often distal two thirds with 3—6
distinct crenulate tecth on each side, margin after drying much wrinkled
and occasionally revolute, on each side of midrib 4.5 obscure secondary
nerves and some even more obscure intermediate ones; petioles 2— 5 mm
long. Fruits 4—6 mm in diam. globose,

Type : Andhra Pradesh, Chittoor, Mogili Ghat, 7.3,1957, S.K. Wagh
5478 (BLAT).

Flg, & Frys. : Jan, — Aug.
Distrib. : INDIA : Andhra Pradesh, Maharashtra.

Exsicc : Andhra Pradesh: Rapur, Nellore, 23.7.1957, § K. Wagh
6443, 6444 (BLAT); Mogili Ghat, Chittoor, 7.3.1957, S. K. Wagh 5479
(BLAT); Madani Konda, Chittoor, 15.7.1957, S. K. Wagh 6260 (BLAT);
Cuddpah, 27.1.1958, S. K. Wagh 8084 (BLAT); Maharashtra : Bombay,
Talbot s.n. Herb. Sims. (K).

Notes : The leaves in this variety are obcordate, emarginate at apex

t base compared to var. myrtina.

Leaves 0.5—-5.0 x (.6--3.5 cm, orbicular, ellipti¢ or obovate to ovate,
cntire, base rounded to cuneate, apex acuminate, secondary nerves 4—7,
obscure; petioles 2— 11 mm long, Fruits 5% mm long.

Type : India, “Coromandeli”, /eg, Burmann 7, could not be located
there or elsewhere; Neotype designated Johnston (1974) : India, Madras
state, 5. 1. 1667 m, 27 Mar, 19537, s.n. (M).

Fis.: Feb.—May; Fres. : Sep.— Dec.

Distrib. 1 INDIA ;: Andhra Pradesh, Bihar, Karnataka, Maharashtra,
Orissa, Tamil Nadu; BURMA, SRI LANKA, MAURITIUS.

Ecol. . Qccurs in a wide variety of situations from forest margins to
bushland, thick and wooded grasslands; mostly near the sea coast, in
evergreen coastal scrub and in evergreen forest at higher altitudes.

Uses : This species is grown as hedge plant. Fruit is edible and con-
sidered as astringent. Leaves are said to be used in an oirtment locally

applied to hasten parturition.
Notes : The specics is very variable in the size, shape and denticulation

o o Lawy P, 107 A aurorncto thet tha mosnomicadian AP fnun A
VL o Iwidl Uu‘ LB '\j.}'fﬂ'} ﬂ'“EE\II’I-# Shlih BARW lvﬁwa“lmhlvll L) el i L

these characters is not practicable. However, the very conspicuous
emarginate Jeaves of specimens from Andhra Pradesh has prompted us to

Jesoril oo .



14 BOTANICAL SURVEY OF INDIA

10. SMYTHEA

Seem. ex A. Gray in Bonplandia 10: 35, ¢, 9. 1862; Hook. f, in Benth,
& Hook. f., Gen. Pl. 1.: 375. 1862; Lawson in Hook. f., Fl. Brit. India
1: 632, 1875; King in Journ. Asiat. Soc, Bengal 65 : 381. 1896; Parkinson,
For. Fl. Andaman 130. 1923; Narayanswami in Journ. & Proc. Asiat. Soc.
Bengal. n, s, 27 : 356, 1931; Banerje¢e & Mukerjee in Tnd. For, 86: 206,
1970.

Scandent or subscandent woody shrubs or climbers; branches flexuous,
puberulous at least when young, having longitudinal ridges and furrows.
Leaves alternate, ovate-oblong to elliptic-lanceolate, base obtuse, unequal,
margin serrate or dentate, coriaceous to chartaceous. Inflorescence axil-
lary fascicles or rarely paniculate. Flowers pentamerous, complete.
Calyx lcobes thickened, incorved, acute at apex, keeled, puberuious
outside. Petals alternate with sepals, obcordate, cucullate, broadly emar-
ginate or 2-lobed, with or without a small tooth in the notch. Stamens
opposite and generally equalling the petals; filaments basally attached to
the petals, Disc 5-fobed or entire, flat, filling the calyx tube. Owvary
bicarpellary, bilocular; style with two slightly divergent, stigmatic arms,
Fruits capsular, 1-celled, ovate, acuminate or oblong-elliptic with rounded
tip ending in mucro, compressed bilateratly, basal seed chamber not
marked outwardly by any constriction, median line generally double at
least at base, associated with parallel reticulations at sides, dehiscing verti-
call ¥ into 2 valves. Persistient Eﬁu«.l tube attached umy ai base of the fruoit,
Seeds 1, compressed, elorgated, reniform or obovate, exalbuminous.

Distrid. . 7 species in the World, 4 in India.

Pollen : 3-zonocolporate; P/E 22--26/22—30 pm, prolate or oblate
spheroidal; os circular; sexine as thick as nexine, psilate or faintly reticulate
(Parveen & Bhandari in Bir, Rec. Res. Plant Sei. 692, 1979).

KEY TO THE SPECIES

ia. Tufts of hairs in axils of lateral nerves on

———the lower surface of lcaf present; crenatu
tes callous tipped. Fruits elliptic-oblong,
broadest at or above the middle :

2a. Leaves acute. Branchlets not cirrhiform.

ﬂr“:fa A n_: £ - N ﬂ__ 1 % nma ot —nn =
A kWi “Wald e A WS daod Wlliy MO LY

brown fulvous pubescent. Seeds 3 x 1.5
mm, obovate, hairy at apex .-.8. bombatensis

2b. Leaves acuminate. Branchlets ¢irrhiform.
Fruits 8.0—10.5 x 1,5--2.0 cm, glabrous.
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Seeds 6 x 2 mm, oblong, reniform, glabrous ...S. macrocarpa 4
ib. Tufis of hairs in axiis of lateral nerves on
the lower surface of leaf absent; crenatu-

res callous tipped. Fruits ovate, broadest
below the middle :

3a. Leaves entire to distantly denticnlate,
Stamens longer than the petals. Fruits
cinereous tomentose, attenuated above .. 8. lanceata 3

Leaves crenate-serrate. S
petals. Fruits brown woolly tomentose,
obligue, truncate above .. S, calpicarpa 2

(7]
o

1. Smythea bombaiensis (Dalz.) Banerjee & Mukerjee in Ind. For. 96:
214, 1970. Ventilago bombaiensis Dalz. in Hook. Journ. Bot. 3: 38, 1851;
Dalz. & Gib, Bombay Fl. 48. 1861; Benth, in Journ. & Proc. Linn. Soc.
5:72. 1861; Lawson in Hook. f., Fl. Brit. India 1 : 631, 1875; Cooke,
Fl. Pres. Bombay 1 : 239. 1902; Talbot, For. Fl. Bombay 1 : 290. 1909;
Gamble, FL. Pres. Madras 1 ; 218, 1918; Sant. in Journ. Bombay Nat,
Hist, Soc. 44 : 496. 1944 & in Rec. Bot. Surv. Indiz 16 (1) : 40, 1953,

Fig. 18

Large woody, evergreen straggling or climbing shrubs, 8--10 m high;
branches fulvons pubescent. Leaves 3.2—11.2 x 1,5—4.0 cm, lanceolate,
~ ovate or elliptic-ovate, subcoriaceous, acute, mucronate, crenate, shining,
glabrous; nerves 4—5 pairs, secondary veins camptodrome, nervales
fulvous pubescent below; petioles 2—8 mm Jong; stipules 2—<4 mm long,
subulate. Inflorescence axillary, 6-- 12-flowered fascicles. Flowers 5—6 mm
across, greenish yellow, only one or two maturing into fruits; pedicels 2-—4
mm long, fulvous pubescent. Calyx lobes 2--3 mm long, deltoid, densely
fulvous pubescent without; tube obconical, persistent. Petals 1.5--2.06 mm
long, truncate or obcordate, bilobed, toothed at the notch, cuneate below.
Stamens 1.5—2.0 mm long; filaments flattened; anthers subglobose connec-
tive produced into a short process. Disc S-lobed, glabrous. Ovary hairy,
half sunken ia the disc. Capsules samarcid, wing l-nerved, rounded
or truncate at apex, apiculate. Seed 1, dull-black, testa membranaceous,

exalbuminous, cotyledons thick, fleshy.

Fls. : Dec. —Feb; Frts. : Apr.—Jun.
Distrib, : INDIA : Karnataka, Kerala, Maharashtra.

Notes ; This species has been described under the genus Ventilage in
all the Indian floras. But due to its dehiscent fruits with divided wing and
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Fig. 18. Smythea bombaiensis (Dalz.) Banerfee & Mukerjce
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axillary flowers, it should be included in the genus Smythes as has been
done by Banerjee and Mukerjee (1970).

2. Smythea calpicarpa Kurz in Jour. Asiat. Soc. Beng. 41:301. 1872;
Lawson in Hook. f., FL. Brit. India 1 : 632. 1875; King in Jour. Asiat.
Soc. Beng. 65: 382, 1896; Parkinson, For. Fl. Andaman 130, 1923;
Banerjee & Mukerjee in Ind. For. 96 : 214, 1970. Ventilago calpicarpa
(Kurz) Oza in Ind. For. 94 : 267, 1968, Fig. 19

Evergreen, scandent shrub; young branches fulvous pubescent. Leaves
6—10 x 2—4 cm, lanceolate, ovate-ciliptic or elliptic-lanceolate, acute at
apex, oblique at base, lateral nerves 5—7 pairs; petioles 2--.3mm long, tomen-
tose. Inflorescence 3 — 10-flowered fascicles, sometimes on leafless branches,
Flowers 4.0 — 6.5 mm across; pedicels 1.5mm long, pubescent, Calyx lobes
2.0—32 mm long, deltoid. Petals 1.2 mm long, apex with a tooth at the
notch, cuneate below. Stamens 1 —2 mm long, connective produced into
a short hard black process. Disc glabrous, Ovary villose, 2-loculed, of
the 2 locules only one fertile; style bifid, curved. Capsules samaroid,
ovate-oblong, 3—-6 % 1.3 cm, coriaceous. Seed 10r2, 5 x 5§ mm.

Type : Burma, Tenasserim, Helfer 2026/1 (Lecto, CAL, K!).
Fis. & Fis. : Feb,—Sep,
Distrib. : INDIA : 8. Andaman Islands; BURMA.

Notes : The number of flowers range from 3 to 10 per faseicle, but
solitary as stated by Lawson (1875). The report of this specics from
Assam by Kanjilal er al (1936) was based on misidentification.

3. Smythea lanceata (Tuk) Summerh. in Kew Bull, 1928 : 389. 1928; Oza
in Ind. For. 94 : 403, 1968; Banerjee & Mukerjee in Ind. For. 96 : 212
1970. Ventilago lanceata Tul. in Ann. Sci. Nat. Ser, 8, 4: 121, 1857.
S. reticulata King in Jour. Asiat. Soc, Beng. 65 : 318. 1896. Fig. 20

Glabrous, scandent shrubs, Leaves 5.5--15.0 % 3.0—6.0cm, ovate or
ovate-oblong, apex acumipate, mucronate, base acute or rounded,
glabrous, lateral nerves 46 pairs, camptodromous near the margin,
tertiary veins perpendicular to midrib; petioles 3—6 mm long, glabrous.
Flowers in 10—15-flowered fascicles, 4—5mm across, puberulous; pedicles
2—6 mm long. Calyx lobes 2.5 mm long, keeled within up to the middle.
Petals 1.0—~1.5 mm long, emarginate with a tooth at the notch. Stamens
2.2 mm long; connective with a short apical appendage. Disc glabrous,
5-angled or rounded. Ovary hairy. Capsules 4—8 x 2—3 cm, pyriform,
acute to acuminate, crustaceous, tomentose, Seeds 1 cm long, vertically
elongate, cuneate at base, glabtous.

Type: *“Viget et Littora Oceani in insula Mahe Sechellarum, Pervillei
Herb. no. 126”.



o
o0

BOTANICAL SURVEY OF TNDIA

Fig. 19. Smyrhea colpicarps Kurz
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Fig, 28. Smythea lanceata (Tul.) Sumomech,
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Fls. & Fris. : Feb,—Jul.
Nicewsh * INDITA » Andman and Nicobar Telands,

LrRRIrair. AL T Af B v 4 plimdas e = 2 A -

Exsice. © Andamans . Havelock Island, 23.2.1916. €. E. Parkinson
1031 (CAL); Long Island, 3.7.1815, C. E. Parkinson 615 (DD); Nicobar,
3.3.1916, K. Thothathri & 8. P. Banerice 11306, 11320 {CAL).

Notes . An examination of Smyrhea pacifica Seem. and S, lanceata
(Tul) Summerh. reveals that S. pacifica is quite distinct from S. lanceata.
The Piate t. 9 in Bonplandia given by A. Gray (1862) is considered to be
type of the former. This p!ate does not resemble S. Janceata in having
IIU“’L]’b DUIHE I.Ll ﬁﬂlliﬂlj‘ lﬂl\-lbli—-ﬂ', 1“1551. atﬂulbllﬂ, bllubbd l.l'l.rta}. ?l'llh a
tooth in the middle, calvx being thickened at the apex and its margin
being keeled up to the middle. 8. pacifica has, therefore, been excluded

from the synonymy of S. lanceata.

Parkinson’s collections (nos, 675 and 1031) identified as Smythea calpi-
carpa Kurz from Andaman and Nicobar Islards bhave been found to be
S. lanceata (Tul.) Sumnerh.

4. Smythea macrocarpa Hemsl. in Hook., Ic. Pl 16, t. 1558, 1886-87;
King in Jour. Asiat. Soc. Beng. 65: 381. 1896; Narayanswami in
Jour. & Proc. Asiat. Soc. Beng. ns. 27 468, 1931; Banerjee &

kertee in Ind. For. 96 : 214 1970,

Larpe woody climber: branches scandent, rufous puberulous. Ieaves
4—10 x 1.5~3.5 cm, glabrous, shining, ovate-lanceolate to oblong-chliptic,
endingin a thicker acumen, crenate-serrate, lateral nerves 5— 7 pairs; petioles
5 mm long; stipules 3—5 mm long, subulaie, deciduous. Inflorescence
10 — 15-flowered fascicles, on bifid, short peduncle. Flowers 5.0-—-5.5 mm
across, bracteate; pedicles 5 mm long, rusty brown puberulous. Calyx lobes
2.5 mm long, deltoid. Petals 1.5 mm long, truncate, shortly clawed.
Stamens 1.5 mm long; connective with hard, black point. Disc glabrous,
Ovary glabrous, only one ovule develops into seed. Capsules samaroid,
onc or more in the axils of leaves, stalked, obovate or elliptic-oblong.

2w i slohs~in 3 T W fl\ilﬂl"‘ﬂl‘ A oasesdka ﬁﬂ:ﬂlllﬁiﬂ kﬂbn “nﬂh!tlnr! ﬂﬂl‘ ATt
wlljé E‘uuluuo, I'-I}J'Uﬂ AWl W DLW, ul.u\uunui.u, ALY ALLME 4 LF YT Wil Whilll EIUJ

to brown pubescent.  Seed biack, smooth or faintly wrinkled.

Type : Waterfall Hills, Larut, Perak, Aug. 1885, Hemsley 36 (K!),

Fls. & Frits. ; Dec.—Jan.

Distrib.  INDIA : Assam

Notes : This species differs from S. lancegta (Tul.} Summerh. and
S. calpicarpa Kurz in its foliage and shape of the fruit. Hemsley (1886-87)
described the fruit as ovate-oblong hut the materials from Assam show a

tendency towards obovate-oblong shape, In this character it matches with
some cotlections from Mazlaya (Perak), housed in CAL.
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il. VYENTILAGO

Gaert., Fruct. 1: 223, 149, f. 2. 1788; DC., Frodr. 2: 38. 1825; Benth,
& Hook. f., Gen. Pl. 1 : 375, 1862; Lawson in Hook. f., Fl, Brit. India 1 :
630, 1875,

Scandent or climbing shrubs; branches slender, striate, branchlets often
zig-zag, stout. Leaves alternate, simple, coriaceous, secondary nerves as-
cending, converging along the margin; stipules minute. Infloresence axillary
or terminal, umbellate cymes, faseicled or in panicles, Flowers bisexual,
pedicellate. Calyx lobes 5, keeled with a hard incurved point at apex
within, puberulous outside, tube obconical. Petals 5, cucullate, membran-
ous, truncate, obcordate, clawed at base. Stamens §, opposite to and
enclosed by petals, adnate to their bases; filaments filiform; anthers dorsi-
fixed, introrse. Disc thick, filing the calyx tube, 5-fobed or angled, adnate
to the lower half of ovary. Owvary 2-celled, more or less sunk in the disc;
style hairy at base, with two short stigmatic lobes. Samara 1-seed:d,
indehiscent, the basal seed chamber thinly double-walled. prolonged above
into a linear or linear-oblong coriaceous wing, style developed into elon-
gated terminal strap-like flat wing the plane of which bisects the 2 original
cells, tip crowned by 2 minute persistent styles; mesial line on wing
single or double. Seeds plobose to subglobose; testa membranaceous;
exalbuminous, cotyledons thick, fleshy, radicle very short,

Distrib. 1 c. 70 species, occurring in Indo-Malayan region, Polynesian
Islands, Australia and Madagascar. 4 specics in India.
Pollen : 3-zonocolporate, P/E 15 24;‘12- 26 gm, oblate to pmlatc

spnermum, os circular scxine as thick as nexine, reticulate {Parveen &

Bhandari in Bir, Rec. Res. Plant Sci 692, 1979).

Notes :  The genus Ventilago was first proposed by Gaertner (1788).
The genus was typilied by Ventilago madraspatana Gaertn. Gaerinet’s
concept of the genus was based on Rumphius’s *Funis viminalia® (Herb.
Amboirense 5: 3, t. 2, 1750).

KEY T THE SPECIES

la. Calyx tube saucer-like, adnate only to the
base of the fruit :

2a. Branches slender, pale. Panicles minutely

grey-pubescent. Wing grey puberulous ..V, madraspatang 4
2b. Branches stout, dark. Panicle golden vil-
lous. Wing brown, tomentose o V. gamblici 2

1b. Calyx tube cup-like, adnate to the lower
part of the fruit :
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3a. Leaves ovate to ovate-elliptic, usually
unequally rounded at base. Disc villous.
Fruit girt up to more than middle by the

calyx {ube . V. denticulata 1

3b. Leaves oblong-lanceolate, attenuate at
base, Disc glabrous. Fruit girt upio one-
third portion by the calyx tube .. V. goughii 3

1. Ventilago denticulata Willd. in Ges. Naturf, Fr. Neue. Schr. 3: 417.
i801; Oza in Jour. Bomb, Nat. Hist, Soc. 63 : 455, 1966; Banerjee &
Mukerjec in Ind. For. 96 (3): 209. 1970. V. madraspatona Roxb.,
Cor. Pl. 1: 55,1.76. 1796 et Fl. Ind. 2 : 413. 1824 non Gaertn. 1788,
V. calyculata Tul, in Ann. Sci. Nat, Ser. 8, 4 : 124, 1857; Benth, in
Jour. & Proc. Linn. 5: 72. 1861 : Brandis, For, Fl. 96. 1874; Lawson
in Hook. f., Fl. Brit. India I: 631. 1875, V. macrantha Tal. in Ann,
Sci. Nat. Ser. 8, 4 : 123. I857. V. silhetiana Tul. in Ann. Sci. Nat. Ser.
8, 4 : 125. 1857. V. madrospatang Gaertn. var. calyeulata King in Jour.
Asiat. Soc. Bengal 65: 378. 1896; Duthie, F1. Upp. Gang. P1. 1: 162. 1903.

i

Local names: Rackati-pita, Kalalag, Latapal, Raidhani (Hindi); Bonga-
Sarjom (Saatali); Surati, Chekka (Tel.),

pubescent; bark dark grey, smooth when young. Leaves4—16x2.3-7.5¢cm,
cbtuse or subacute at apex, oblique at base, crenate-serrate, rarely entire,
pubescent, subcoriaceous, nerves 5—8 pairs, arcuate, camptodromous near
the margin; petioles 3— {4 mm in length, pubescent, channelled. Panicles
axillary or terminal, pubescent. Flowers pungent; pedicels 2 -5 mm long.
Calvx lobes 2.8 mm long, deltoid, hairy within. Petals 1.5 mm long,
spathulate, truncate, obcordate or emarginate at apex. Stamens 1.5 mm
long, connective prolonged, Disc 5-lobed, rarely 10-lobed having depres-
sion or furrows. Ovary bicarpellary, hairy; stigmatic arms diverging.
Samaras with median line single or often double from middle; seed chamber
pubescent outside.

Notes : Tulasue (1857) described 5 species of Venﬁ!aga from E. India
besides & fewforms which according o him deserve specific status. He also
pointed out the hitherto neglected characters derived from the degree
of the adherence of calykx to fruit. The fruit character is most
important in specific diagnosis and yet Tulasue (op. cit.) described
these species some of which without having access to the fruit material.
Bentham {1861) merged Tulasne's V. macrantha, V. calyculala, V. smithiana,

V. sulphtrea with the common North Indian species figured by Roxburgh

{‘l"'l'ﬁt: O under Gaertner's name in whmﬂh f‘ha adnate r‘nlﬂ is gun-ghs_a_ned
\.[ l.?u‘]u}' [FP P Pl Lo TR TR Al AR TR AL R R S Ser -p

Bentham {op, cit.) selected V. calyculata for the four species proposed by
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Tulasne but th1s name is ﬂlegmmate due to an earlier valid name V denn-

a.nd Mukher_:ee { 19'.-'{))

Brongniart’s plate I,f. 4 (in Mem. Fam. Rham. 1926) represents the
characters of both V. madraspatana and V. denticulata. The fruit enclosed
by the calyx tube up to the middle as shown in the plate is that of
V. denticulata while the flower and glabrous disc indicate the characters
of V. madraspatana. The wing of the fruit of V. calveulata does not
bifurcate at apex and therefore, the diagram of the fruit resembles the
fruit of V. denticulata var. bifida, var. noy.

ERY Tih THR VADRIRTIES
AR A A #EAEG 7 SRANEAS I B RdF

la. Apex of the fruit wing bifid ...var. bifida
1b. Apex of the fruit wing not bifid :

2a. Apex of the fruit wing acute «oVar, aeuta
2b.  Apex of the fruit wing obtuse ... Var. denticulata

var. acuta Bhandari & Bhansali, var. nov,

Differt 2 varietate denticulate capsulis samarocideis, alis 4—5.6 < 0.5—
0.9 ¢m, pubescentibus, oblongis, elliptico-lanceolatis, apice acutis, loculis
seminiferis basalibus globosis, 6 mm diam., usque ad medium in calycis
tubo inclusis; semine 1, & X 3 mm, nigro, ovoideo.

Typus : Assam, Kamrup, 16.4.1915, U. N, Kanjilal, 5479 (Holo, DD).
var, acots Bhandari & Bhansali, var. nov.
Capsu]e samarmd wmg 4, I'J 5.6 > 0.5-0.9 cm, pubescent. oblong,

cnclosed by the caiyx tube upto the m:ddlu: Se,edsl 6 3 mm black,
ovate, broad at base.

Type : Assam, Kumrup, 16.4.1915, U. N. Kanjilal 5479 (Holo, DD).
Distrib, ;. INDIA : Assam, Uttar Pradesh.

Exsice.: Assam: 5.l () s.n. (CAL); Uttar Pradesh . Bahrich Dt,,
120-150 m, 23.4, 1950, Hiralal 487 (DD); Dogari, Haldwani, Diva, 360 m,
26.4.1914, N. K. Mukerji 9937 (DD); Pawalgarh Forest, 23.4.1958,
M. A. Rau 5229 (BSD).

Notes: Specimens cited above are mostly in fruits and have been
identified as Ventilage denticilata Willd., but the froits of V. demticulaa

have obtuse apex and pirt round the middle by persistent calyx tube.
The prominent character of these specimens is the acute apex of fruit
which immediately distinguishes it from the fruit of the Venrilago
denticulata var. denticulata.
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mm longis,

bus, alis ad apices acutos bifidis, partibus bifidis 3.5
Typus : Mysore, Bellary Dist., Ramandurga, 16.2.1917 Coli. {7) 14431
{(Holo, MH).

var. bifida Bhandari & Bhansali, var. #nov,
Fruit 3.8— 6.0 % 0.8 — .G om, pubescent; fruit wing bifid at apices, acute

bifid portion 3.5 mm long.

ewr meniiR

fype: Mysore, Bellary Dist.,, Ramandurg, 16.2.1917, Call. (1) 14431
(Holo, MH).

Distrib.: INDIA: Bihar, Karnataka, Madhya Pradesh, Orissa,
Uttar Pradesh,

Corggman + fdrinon = Thandoas Thardas Fobly 1981 F O el &L sTF 1L
Aot d Ellr w AWFLIATE 1 e llbelibir ] , KRR W B Wihir MWW, Wl WFRITTEDNIG J’-‘n}'U‘\I\.-J-

Bihar : Bongasarium Jugle, Mar. 1899, Haines 5. n. (K!); Pratap Forest,
27.1.1916, Haines 4749 (Kl). Madhya Pradesh : Piplode, Khandawa Dist.
10.12.1888 (Datlwe 5. n. (K!}. Uttar Pradesh : Dehra Dun, April 1897,
P. W. Mackinnon 5.n. (CALl}; Dehra Dun, 10.4.1897, £, W, Mackinnon s.n.
(CALY. Karnataka : Belgaum Ghats, Dr. Ritchie s. n. (KI).

var. denticolata

Fruits 3.5-5.5 x 2.0 cm, brownish golden to grey pubescent; wing oblong;
seed chamber 10 mm in diameter. Seeds subglobose, 2—3 x 6 mm, black.

Type : “Samulcotta in Ostindien™ Willdenow (B)
Fis. : Sept.—Mar,; Frts. : May—Iun.

Distrib. : INDIA : Andaman & Nicobar Islands, Assam, Bihar, Gajarat
Karnaiaka, Kashmir, Madhya Pradesh, Maharashtra, Qrissa, Punjab,
Tamii Nadu, Uttar Pradesh, West Bengal.

Ecol. : Grows in thick forests up to an altitunde of 700 m on rocky soils
also found throughout the plains of India, chiefly in the dry forests.

Uses : Wood is used as fuel. The extract of the bark and young shoots

15 4pplc 5 pat | 1 1 . C seads

yield an oil used for cooking purpose. Rings made from the tendril is

worn on the finger as a cure against toothache. 'The bark yields a good
cordage fibre.

2. Ventilago gambilel Suessen, in Engl. & Prantl, Nat. Plazenfam. 20d :
152. 1953; Banerjee & Mukerjee in Ind, For, 96 : 209. 1970, Ventilago
lanceolata Gamble in Kew Bulf. 134, 1916 non Merr. 1915 & Fl. Pres.
Madras 2 : 218, 1918.
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Climbing shrubs, branches dark, glabrous or pubernlous when young.
Leaves 3.0—9.5 x 2,5—4.5 cm, elliptic to oblong-lanceolate, strongly
crenate, younger ones puberulous, apex acuminate or mucronate, base
obtuse, unequal,; Iateral nerves 6 — 8 pairs, camptodrome near the margin;
petioles 6-—8 min long, puberulous. Panicles axillary. Flowers 4—5 mm
across; bracts caducous; bracteoles subglomerulate-linear. Calyx lobes
2.5 mm long, triangular, keeled within at apex. Petals 1.0—1.5 mm long.
Stamens 1.0—1.5 mm long; anther connective apiculate, recurved. Disc
glabrous or slightly villous. Ovary glabrous. Fruits 5.3 x 1.1 cm, mucro-
nate, wing flat, with double line and accessory reticulations; seed chamber
globose, 4 mm in diam,, rusty brown tomentose,” Seeds globose, 3—4 X
2.5 mm, blackish-grey.

Type : Malabar, XKannoth, Dec. 1913, C. A, Barber s.n. (MH!).
Fls. & Fris, : Jan.—Mar.
Distrib. : INDIA : Agdhra Pradesh, Maharashtra, Tamil Nadu,

Notes : This species is quite distinct due to its glabrous disc and ovaty.
The most outstanding character is its saucer-shaped calyx tube which cups
the fruit only at the base.

3. Ventilago goughii Gamble in Kew Bull. 1916: 134, 1916 & F1. Pres.

Madras 2 ; 218, 1918; Suessenguth in Fngl. & Prantl, Nat. Planzenfam.
20d : 152. 1953; Bancrjee & Mukerjee in Ind. For. 96 : 210. 1970,

Climbing shrubs. minnte rrey nube aa anyap U (1) A

apex abruptly acute or obtuse, base oblique, obscurely serrate, glabrous,
miputely puberulows on veins, lateral nerves 6--9 pairs, impressed. Flo-
wers 4—5 mm across, arranged in fascicles on panicles. Calyx lobes
2.0—-2.5 mm long, triangular, keeled inside at apex. Petals 1.0~1.5 mm
long, obcordate. Stamens 1.0— 1.5 mm long, opposite the petals; filaments
short; anthers oblong, connective apiculate, Ovary villous. Capsules
samaroid; wing 5.0 X 2.2 ¢cm, oblong, grey puberulous; median line
donble with sccessory reticulations, apex mucronate; seed chamber

subglobose, grey puberulows, 1.1 > 0.9 cm. Sceds 5.3 X 3.0 mm, black.
Type : South India, Coorg, 1911, Viscount Gough s.n. (Para, K!)
Fis, & Frts. : Mar.
—Distrib - INDIA Karpataka:
Notes : Type sheet at (K) consists of iwo elements :
(a) V. goughii Gamble (b) V. denticulata 514 of Wight.

4. Ventilago madraspatans Gaertn., Fruct. 1:223, t. 49, f. 2. 1788; Wight,
Ic. 1:t. 163, 1839; Brandis, For. Fl. 96. 1874 & Ind. Trees (Repr. ed.)
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167. i971; Lawson in Hook. f., Fl. Brit. India 1: 630, 1875; Haines,
Bot, Bik. & Or. 1: 193. 1921; Kanjilal ef 4l., Fl. Assam 1: 276, 1936;
Gamble, Fl. Pres. Madras 1 : 218, 1918 (Repr. ed. 1: 156. 1958), Baner-

jee & Mukerjee in Ind. For. 96: 207, 1970.

Local nantes : Lokandi, Kanwail, (Mar.); Surati, Surati Chekka, (Tel.);
Vempadam (Tam.); Poplichukay (Kan.); Keoti Kalibel (Hindi).

Large woody climbers; young branches grey pubescent or glabrous,
pale grey, old stem dark grey, cracked. Leaves oblong-lanceolate or
elliptic-ovate, apex acute, sub-acuminate or obtusc, base rounded or
cuneate 1o oblique, entire or crenate, glabrous; lateral nerves 49 pairs,
comptodromous ncar the margin. Inflorescence axillary and terminal
panicles, occasionally with leafy bracts. Calyx lobes spreading. Petals
gmarginate with a tooth in the middle. Stamens I.5mm long, anthers oval,
Disc glabrous. Ovary villous, style arms divergent or curved. Capsules
samaroid, yellow to grey, blunt or muronate at apex, median line single,
seed chamber globose, 2.0—2.5 mm in diam., Seed 5 x 4 mm, globase,
brown, thin walled, exalbuminous, cotyledons thick. fleshy.

Notes : For the typification of Ventilago madraspatana Gaertn, no her-
barium specimen could be traced. But from the protologue it is evident
that Gaertner's concept of the species was mainly based on Fumis vimi-
nafis Rumph. (Herb. Amboinense 5:3, t. 2. 1747). Gaertner cited
Rumphius’ t. 2, along with his own figure (Gaertn. Fruct. 1:t. 49, f 2),
Rumphius reference (op. cit.) iacludes only [ruit of the same type along
with a few dissected parts, So it is preferred to treat t. 2 of Rumphius in
Herl. Amboinense 5: 3. 1747 as Lectotype. In this connection it is
interesting to note Merrill’s (1917) observation *‘that all Rumphian piants
were lost and that interpretation of the species therefore bad always to

be based on the description and to some extent on the drawings’.

It has not been possible to find any sheet from Eastern India to
support its distribution as reported by Prain (1903), Haines (3921) and
Kanjilal et al. (1936}, However, the key and description given by Prain
and Haines, are in some way reliable, those followed by Kaujilal et al.
are misleading. In some cases these reports are based on misidentifica-
tions, e.g., all sheets from Assam, are not found to be V. madraspatana
and even those annotated by U, N. Kanjilal himself are not V. madras-
patana. A large number of collections from Andamans preserved in CAL,
so far identified as ¥, madraspatana, are actually V., denticulata,

KEY TO THE VARIETIES

la. Apex of the fruit wing not bifid -.Var., madraspatana
Ib. Apex of the fruit wing bifid ...vaL. fructifida
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var. madraspatana

Woody climbers, 7—11m high. Leaves1.8—8.0x1.2—-3.0cm, entire or
crenate; petioles 3—6mm long. Flowers 5—6mm arcoss, ycllowish-green;
pedicels 4 mm long. Calyx lobes 1.5—-2.5 mm long, spreading. Petals
1.0 1.5mm long. Stamens ¢. 1.5mm long. Fruit wing 3.0—4.5 x 0.6—0.8
cm, elliptic-oblong.

Fls.: Sep.~-Mar; Fris. Mar.—May.

Ecol. : Throughout the plains, chicfly in the drier hilly forests, ascend-
ing upto an altitude of 200 m.

Distrib. : INDIA : Andhra Pradesh, Andamans, Assam, Bihar,

Karnataka, Maharashtra, Orissa, Tamil Nadu, Uttar Pradesh, W. Bengal;

BURMA, SRI LANKA, INDONESIA.

Uses : Cordage is made of the bark. The root of this species is
collected and vsed as a red dye in Karpataka and Tamil Nadu. The root
bark produces a valuable dye which is vsed for dying tasar silk. The bark
is also used in native medicine.

var. fructifida Santapay in Kew Bull. 1949: 340. 1949 ¢r in Rec. Bot.
Surv. India 16(1) : 52. 1953,

Climbers, branches grey or ferruginous puberulous. Leaves 7 x 3.8 cm,
bluntly acuminate crenate from half way above, glabrescent, midvein hairy.
Flowers not seen. Fruits 5.5 x 1,0cm, globose, glabrescent, wing flat,
leathery, brownish puberulous, the apex bifid and divergent, the spliiting

comes down for about 1 cm. Seed 1 per seed chamber, 4 mm in diam.,
globose, brownish-black.
Distrib. : INDIA : Mabarashtra.

Exsicc.: Maharashtra : Khandala, ravine below Echo point 5.5.1951,
H. Saniapau 12767 (BLAT); Khandala water pipe, 25.5.1960, Collecter?
4972 (BLAT).

12. ZIZIPHUS

Tourn. ex Mill., Gard. Dict. Abr. ed. 3. 1754, Roxb. Fl. Ind. 2 : 353, 1824;
Brandis, For. Fl. 84, 1874 & Ind. Trees 169. 1971 (Repr. ed.); Lawson in

Hook. ., Fi Brit. India I : 632. 1875; Gamble, Man, Ind. Timb. 180, 1922
{Renr, m‘l".ﬁ—ﬂ'l Pres. Madras. 1: 218, 1918 {Rnnr ed 1: 157, Iﬂ'i'n

L i i Wiy L Es AT A LT = =AM L Sl i
Cooke, Ft Pres. Bombay 1 : 240. 1902 (Repr. ed 1 225, 1958) Kan_u]al
For. Fl. 122, 1969 (Repr. e&.j.

Shrubs or trees, rarely decumbent or creeping; branches often zig-zag.
Leaves alternate or opposite, entire or crenate, coriaceous, 3—5-nerved
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from the base, petiolate; stipules either single or rarely both spinescent,
spines sharp, curved or straight, recurved one shorter. Inflorescence
axillary or terminal cymes or thyrses. Fiowers pentamerous, bisexual
or polygamous, perigynous, pedicellate. Petals cucullate, incurved or
deflexed, rarely absent. Stamens included or excluded, inserted below
the disc. Disc fiat or pitted, 5 or i0-iobed, or rarely entire, often with 10
depressions covering the receptacle, margins free. Ovary immersed in the
disc and adnate to its base, 2--4-loculed; style 2—4, free, diverging or com-
bined; stigma papillose. Drupes, globose or oblong, putamen woody or
horny, 1—3-celled. Seeds 13, plano-convex, testa thin, brittle, smoath,
shining, exalbuminous or with scanty endosperm; cotyledons thick; radicle
short.

Distrib. :  c. 135 species in temperate and tropical parts of the world
chiefly in Asia and America, a few extending to the Pacific Islands and
Australia. 17 species in India.

Pollen: 3-zonocolporate; P/E 20-36/20-32 pzm, oblate to prolate
spheroidal, os circular, sexine as thick as nexine, exive faintly reticulate
or psilate (Parveen & Bhandari in Bir, Rec. Res, Pl Sci. 692-93, 1979),

KEY TO THE SPECIES
la. Cymes axillary, sessile or shortly pedan-

culate :
2a. Flowers in sessile, cymes or cymoée fasci-
cles :
3a. Leaves glabrous beneath. Disc not pitted :
4a. Branchiets fasciculate v Z. Jufuba 9

4b. Branchiets not fasciculate :

5a. Leaves elliptic, obtuse, basal nerves pro-
minent beneath and continued to the apex v Z. glabraia 6
5b, Leaves ovate, not obtuse, basal nerves not

prominent beneath and not continued to
the apex v Zo oxyphylia 13

3b. Leaves tomentose beneath, Disc pitted :

6a. Leaves obliquely ovate, entire or minu-
tely denticulate, base oblique :

7a. Transverse nerveg at right angle to midrib .« Z. brunponiana 3
Transverse nerves hot at right angle 1o
midrib s Z, cCnoplia 12

Leaves not obliquely ovate, serrulate, base
rounded :
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Leaves truncate at apex

89

o Z. tremtcata 15

3b.
9a.
ob.
2h.
10a.
lia.
11b.

12a.
12b,
10b.
13a.
14a.

14b.

13b.
15a.

Leaves not fruncate at apex :
Leaves fuscous-tomeniose beneath
Leaves grey-tomentose beneath
Flowers in pedunculate cymes :
Style 3-cleft, distinct of. nearly so :
Leaves and fruits tomentose

Leaves glabrous sxcept on nerves beaeath.
Fruits glabrous ;

Plants armed with thorns

Plants unarmed

Style 2-cleft, connate up to the middle :
Ovary villous :

Leaves acuminate. Petals absent, Frivits
obovoid, pointed at apex

Leaves obtusely caudate-acuminate, Petals
present. Fruits globose, not pointed at
apex

Ovary glabrous:

Leaves more than 5 ¢m iong, lateral
nerves continuous to the apex. Pstioles
up to 7 mm long

w Z. mauritiana 10

. Z. nummularia 11

e & xylopyra 17

eee 2. horrida 7

e £, caracutta 4

. Z, apetala 2

o Z. andamanica 1

v 2. incurvg 8

15b.

ib.

163,
16b.

1.

Leaves less than 5 cm long, lateral nerves

end near the apex. Petioles more than
7 mm long

Cymes terminal or flowers in lateral pani-
cles, distinctly pedunculats :

Petals absent, primary nerves branched

Pgtals present, primary nerves unbmanch-
e

(LR z‘ wit’im’l‘ 16

weo Z, rugosa 14

.. Z. funiculosa 5

Ziziphus andamanica Bhandari & Bhansali, nom. nov.

Z. glabra King in Jour, Asiat. Soc. Beng, 65: 376, 1897 non Roxb. 1824.

Fig. 21

Scandeni shrubs, young branches puberuious, spine solitary, recurved,
23 mm long. Leaves 5.5—9.3 X 3.2—43 cm, ovate-oblong, rarely ovate-
lanceolate, serrulate or subentire, glabrous, shining, except the pubescent
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midvein, base slightly narrowed, oblique, 3-nerved; transverse nerves
paraliel, two outer primary nerves with comptodromous secondary nerves
diverging at 30°-40°, angle; petioles 6—8 mm long, pubescent. Inflorescence
20—25-flowered, pubescent cymes. Flowers 5 mi across, peduncles longer
than the petiole, pedicels 2 mm long, accrescent. Calyx lobes 2 mm long,
acute, ovate, keeled inside, thickened at apex, pubescent without. Petals
1.5 mm long, Stamens equal to petals, filaments linear. Disc glabrous,
hairy at ceatre with [0 obscure teeth at the edge. Ovary bicarpellary,
2-Joculed. Drupes 1.5 » 1.3 em, glabrescent, yeliow, l-celled. Seed 1,
8§ min in diam., compressed, brown.

Type: Andaman, Port Blair, 20.3.1884, King 194 (CAL).

Fis.: & Fres.: Oct. —Apr,

Distrib. ¢ INDIA : Andman Island, Assam.

Ecol. : Damp places on the margins of canals.

Exsice.: Andaman Islands: Andaman, 1884, King s n. (CAL);
Havelock Island, 23.2.1916, C. E. Parkinson 1030 (CAL); 8. Andaman,
Hill Jungle, Hobdaypur, 4.3.1893, King s. n. (CAL); S. Andaman, 1900,

Prain 62 (CAL); S. Andaman 27.10.1897, R. L. Heining s.n. (CAL);
S. Andaman, Corbyns pn\;# Hill Tnnolﬁ 26.3. 1892 Coll, 5 n. (r‘ﬁT\

AR AR ALy Tae R W R R a3 LT 3 By

locality? King s.n. (CAL), Andaman, 6. 2 1899, Prain s. n, (CAL); Assam,
Uakum Dihing river, 16.3.1894, G. 4, Gammie 46 (CAL),

Notes: King (1897) while describing his Z, glabra stated that “this
species resembles Z, glabra Roxb., but the outer nerves of the leaves are

broadly branched outwards and the fruit is minutely tomentose. The
specimens of this are scanty, When more material of this and Z. glabra
Roxb. are obtained, it may be found impossible to keep this up as more
than 3 variety of the older specimen™. King's Z. gigbra as drawn on
plate 8 {op. ciz.) is certainly very different from Wallichian specimen no.
4242, the Holotype of which has been examined at K. King's name,
being occupied by Roxburgh’s plant is a latter homonym and, therefore,
a new name Z. andamanica is proposed here.

2. Ziziphos spetala Lawscn in Hook. f., Fl. Brit. India 1 : 633. 1875;
Brandis, Ind. Trees 171, 1971 (Repr. ed.). Fig. 22

Climbing shrubs, armed, young branches ferruginous-tomentose; prickles
recurved 3—4 mm Iong, base tomentose. Leavcs 42—125 x [.8— ?{]cm

ferrugmnus-pubescent below membranous setTate, basally 3-nerved,
primary and secondary veins camptodromous; petioles 8 mm long, brow-
nish hairy. Inflorescence 10—15-flowered, axillary, dichotomons cymes,

peduncles up to 3 mm long, brown pubescent. Flowers §-~7 mm across,
pedicels 4 mm long. Calyx lobes 2—3 mm long, deltoid, acute, glabrous
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Vig. 22. Ziziphus apetaia Lawson



RHAMNACEAE 93

within, thickened along the margin and apex. Stamens equal to the calyx.
Disc 5-lobed, hairy towards ovary. Ovary bicarpeilary, unilocular, brownish

hairy at base; style hairy upto the middle. Fruits compressed, 1-celled,
1.2—1.6 cm in diam., 1.5 cm long, glabrous. Seeds I, compressed, 11 mm

long, § mm thick.

Distrib. © INDIA ; Assam, W. Bengal.
Uses : Ripe fruit is eaten,

3. Ziziphus brunoniana Brandis, Ind. Trees 169. 1971 (Repr. ed.).

Climbing shrubs, branchlets strigose, alternate; internodes 1.0—-2.3 cm
long: spines solitary or in pairs. 2—3 mm long, fulvous tomentose at base.
Leaves alternate, 2.0—4.5 % 1.0--2.7 cm, acute to sub-acuminate or distantly
serrulate, serratures callous tipped, glabrous above, appressed fulvous
hairy beneath, basally 3-nerved; secomdary veins from the outer
2 primary veins camptodromous, deverging at 30°-40° angle; petioles
3—4 m long, rusty fomentose. Inflorescence 5— 10-flowered axillary fasci-
cles, Flowers sessile, Calyx lobes 1.2—1.5 mm long, deltoid, thickened
at apex, keeled up to the middie, pubescent without. Petals 0.8 mm fong.
Stamens shorier than petals, anthers dorsifixed. Disc 10-lobed, glabrous,

massive. Ovary bicarpellary, bilocular, glabrous; style 2-cleft, united
above the middle; stigma obtuse. Drupes 6—8 mm long, obovate, glabrous,
2(— 1}-celled. Seeds 2, black, 4 x 3 mm, compressed.

Type : E, Silhet, 1800, Wallich 4246 F (CAL ),
Fls. & Frts. : Oct.—Dec.
Distrib. : INDIA : Andaman Islands, Assam, Triputa.

Exsice.: Andamans : 8. Andaman, March 1901, R. L. Heining 635
(CAL). ‘Tripura : Agartala, Rangamura Tipperah Hill, 150240 m,
3i.11.1914, P. M. Debbarman, 568 (CAL); Tipperah Hill, 23.10.1915,
P. M. Debbarman 922 (CAL).

4. Ziziphus caracutta Roxb., Fl. Ind. 2:36]1. 1824 & Fl. Ind. 1: 612
1832, Ziziphus xylopyra var. glaberrima Sedgw. in Ind. For. 45 71,
1919 Sant. in Kew Bull. 1948, 480-490. 1949. Ziziphus glaberrima
Sant. in Journ. Bomb., Nat, Hist. Soc. 51 (4): 803. 1953 er Fi.

Saurashtra 94, 1962. Fig, 23

Local name : Bara-bera (Hindi}

Eone 1] diinmn sne 2. M & n Tarfals [ [ | . P o
kM 1EERS, I.I-[J‘ W f. Ul Ulpil, iaiviy didlliey, Cidglivies giauiesb-ChL.
Leaves 3.2—6.0 x 1.8--2.8 cm, ovate-elliptic, crenate, acute, apex obtuse
or slightly emarginate, base acute or rounded and very unequal, 3-nerved,
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Fig. 23, Ziziphns caracnrta Roxb.
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the nerves not converging towards apex; petioles 6§ mm long, tomentose;

stipules 5 mm long, filiform, caducous, scars prominent. Inflorescence
axillary fascicles, peduncles upto 12 mm long. Flowers 5§ mm across, pale
green. Calyx lobes 2.0—-2.5 mm long, acute, thickened at apex, keeled
up to the middle, glabrous within, pubescent without. Petals 2 mm long.
Stamens equal to and opposite the petals; filaments somewhat thicker,
anthers minute, 2-celled, dorsifixed. Disc 5-lobed, glabrous. Ovary tri-
carpellary, trilocular, stylar arms connate up to the middle. Drupes
green, when ripe greyish-brown or black, globose or slightly compressed
at poles, 21 mm in diam,, pericarp woody. Seeds 3, black, orbicular, 8 mm
in diam., 2mm thick, compressed.

Fls. : Mar,—Apr.; Fres. © Apr.—Jun,

Distrib, : INDIA : Bihar, Karnataka, Maharashtra, Orissa, Uttar
Pradesh.

Ecol. : Scattered from near base to the top of the hills; also in scrub
jungle near sea coast.

Notes : Z.caracutia Roxb., was described in 1824. Later authors
reduced it ag a synonym of Z. xylopyrus var. glaberrima. Santapau (1953)
raised it to the status of a species Z. glaberrima. A critical study of the
above two taxa reveals that they are conspecific and therefore, they are
treated here under a single taxon Z. cargcutia, being the earliest valid
name,

5. Ziziphus foniculosa Boch.-Ham. ex Lawson in Hook. f., Fl. Brit. India
1:635. 1875, Badhwar & Fernandez, Edible Wild Pl, Himal, 116.
1964; Brandis, Ind. Trees 172. 1971 (Repr. ed.).

Local names . Abor, Miri (Tatke-riubi); Bons-boguri (Asm.); Ingsu-
dompo {Mikir).

Large climbing shrubs; branches slender, golden silky hairy, glabrous
with age, internodes 1 —35 cm long; prickles stout, recurved, glabrous or
slightly pubescent at base, Leaves aiternate, 5—10 x 2—4 cm, obliquely
ovate or ¢lliptic-oblong, oblique at base, serrate, glabrous, slightly pubes-
cent on nerves, basally 3-nerved, campylodromous; petioles 0.8 —1.0 cm
long, pubescent, Inflorescence panicles. Flowers 5 mm across. Calyx
lobes 2 mm long, deltoid, acute, glabrous within, tomentose without,
thickened at the margins and at triangular apex. Petals 1.5 mm long,
spreading, obovate. Stamens 5, cqual to petals, filaments flat, Disc
5-lobed, sometimes faintly 10-lobed, glabrous, thickened around the
ovary. Ovary bicarpellary, bilocular, glabrous; style 2-cleft nearly to base,
curved near apex. Drupes 1.3--1.8 cm long, ege-shaped, yellow, 1-celled,
glabrous, with scanty pulp. Seeds 1, black, 1 x 1 cm, compressed.
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Type : Sithet, Wallich 4234 (K-W!).
Fls. : Mar, — Jun. Fris. @ Jul. —QOct.

Distrib, : INDIA : Assam, Kashmir, W. Bengal; BANGLADESH,
BURMA, MALAYSIA, BORNEO.

6. Ziziphus glabrata Heyne ex Roth, Nov. PI. Sp. 159, 1821; Wight & Arn.
Prodr. 162, 1834; Wight, Ic. 1 : 15-16, 7. 282, 1840, Bedd,, ¥l. Sylv. 118,
1871; Lawson in Hook £, Fl Brit. India 1:633. 1875; Sant. Fl
Sauraghtra 92. 1962; Brandis, Ind. Trees 170. 1971 (Repr. ed.). Ziziphus
trinervia Roxb., Fl. Ind. 364, 1824 et 1 : 614, 1832; Gamble, Man. Ind.
Timb, 182. 1922 (Repr. ed.) et Fl. Pres, Madras 1: 220. 1918 (Repr,

ed. 1: 157). Ziziphus trinervia var. glabratus Heyne in Roth, Nov,

Trees, ¢. 6 m high, unarmed; branchlets glabrous. Leaves alternate,
1.8=10.3 x 1.3 - 5.2¢cm, lanceolate or ovate-oblong, apex acute, base roun-
ded or subcordate, crenulate, the crenations tipped with callous points,

o 7 Pgripe whi h farinng '\ﬂ.null i_ﬂnrtlnfl Wi o Ty mortad aarmaclad e
Elawn Uu-ﬂ, auuuuﬁ, EFiAEE LDy, Uﬂﬂull.: ATLRL Wiehdy |1 LALIGEL ¥ AT T D LR LU LA™

mous; petioles 3—9 mm long, stipules filiform deciduous. loflorescence
axillary fascicles, peduncles 2—3mm long. Flowers 5—6 mm across, slightly
pubervlous, yellowish-green, pedicels 4—5 mm long, Calyx lobes 2- 3 mm
long, glabrous within, keeled inside nup to middie. Petals 1—2 mm long,
obtriangular, acute or rouvnded at apex. Stamens c. 3 mm [ong; filaments
flattened. Disc faintly 1D-iobed, glabrous, fieshy. Ovary giabrous, siyle

_ 2.cleft, connate up to the middle, curved. Fruits 10--11 mm in diam.,

globose or obovate, considerably flattened, 1 - 2-Joculed, with a sweet gela-
tinous pulp. Seeds brownish, soft, embryo crect, cotyledons nearly orbicu~
tar, radicle obovate.
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Distrib. : INDIA : Andamans, Gujarat, Himachal Pradesh, Kashmir,
Maharashtra, Pun jzb, Rajasthan, Tamil Nadu, W, Bengal;, BHUTAN,

BANGLADESH.

Ecol, : Grows in dry plains and in grasslands at Jow elevations.

Uses . Fruits are noted for their emollient and pectoral properties.
They are rather sour, when dried become somewhat sweet. Cuoltivated
varieties have sweet aromatic, mealy whitish pulp. They are eaten fresh
or sun dried and used in off season, They are also eaien boiled with
millet ot rice, stewed or baked. A decoclion of the leaves is given to
purify the blood and as an alternative in veneral discases,
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7. Ziziphus herrida Roth, Nov. Sp. 159. 1821; Lawson in Hook. f., FI.
Brit. India 1: 638, 1875; Cooke, Fl. Pres. Bombay 1: 243, 1902
(Repr. ed. I : 258. 1958).
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Shrubs or small trees, branches slender, divaricate, glabrous; thorns
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shining, base broad. Leaves alternate, 0.8—1.8 x 0.7—1.8 cm, broadly
eiliptic or suborbicular, apex acute, base rounded, crenate, basally 3-
nerved; petioles 2 mm long. Flowers 4 mm across, pedicels shorter than
the peduncles. Calyx lobes 2 mm long, acuie, deltoid, pubescent without,
glabrous within, keeled up to the middle, thickened at the apex and
margin. Peials 1.5 mm long, broadly obovate, very long clawed. Stamens
equal to petals. Disc 5-angled, not pitted. Ovary tricarpeltary, trilocular.
Drupes globose, woody, 3-celled. Seeds 3, black, compressed.

Distrib, : INDIA : Maharashtra.
Ecol.: Found only on hiils,

Notes : Lawson (op. c¢it.) repards this as a very remakable distinct
species which G. Watt found oniy in vegetative condition from Mao,
Manipur, 1800 m (Waitr. 7429). Cooke mentions to have scen only one
specimen of this species from Bombay in K, but without precise informa-
mation, No specimen of this species could be examined and it has been
included solely on the authority of Lawson and Cooke.

8. Ziziphus incurva Roxb., Fl. Ind. 2: 364. 1824 et FL. Ind. 1 : 614, 1832;
Lawson in Hook. f., Fl. Brit. India 1 : 635, 1975; Brandis, Ind. Trees
170. 1971 (Repr. ed.). Z. paniculata Buch.-Ham. ¢x D, Don, Prodr.
Fl. Nep. 190, 1825. Fig, 24

Local name . Kookusee (Nep.).

Very large shrubs or small trees, usually urarmed, branches stiff and
stout, bark smooth, grey; young shoots, petioles and main nerves strigose.
Leaves 5.6—11.3 x 2,2~5§.2 ¢cm, ovate or ovate-oblong, apex acute to

acuminate, rounded or acute at base, unequal, glabrous, serrulate with
kard brown point, shining above, hairy on nerves beneath, membranous,
black on drying, obscurely 5-nerved; petioles pubescent; stipules linear,
villous, deciduous. Inflorescence dichotomous 5—10-flowered cymes,
peduncles 15 mm long. Flowers 5 mm across; pedicels 2 mm jong; bracts
ovate. Calyx lobes 2.0-2.5 mm long, deltoid, keeled up to the middle,
acute, rusty tomentose without, glabrous within. Petals 1.0—15 mm long,
subeucullate, convex at distal end. Stamens equal to petals, anthers dorsi-
fixed. Disc 10-lobed, glabrous. Qvary bicarpellary, stylar arms straight.
Drupes 13 mm in diam, ellipsoid, 8 mm long, 2-celled, smooth, shining,
putamen thick, hard. Seeds compressed, black,
Type : Nepal, Wallick 4237 (K-W1).
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Distrib. : INDIA : Assam, Tamil Nadu; NEPAL.
Ecol, : Frequently found on hill tops.
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Fig. 24. Ziziphus incurva Roxb.
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9. Ziziphus jujuba Mill. Gard. Dict. ed. 8, 1768; Sant. in Journ. Bombay
Nat. Hist. Soc. 51 : 802. 1953, Z. sativa Gaertn., Fruct. 1: 202. 1788.

Z. vilgaris Lam., Encycl. 3: 317, 1789; Roxb,, Fl. Ind. 2 : 358, 1824

et 1: 609. 1832; Lawson in Hook. f, Fl. Brit. India 1: 633. 1875;

Gamble, Man. Ind. Timb. 182, 1922 (Repr. ed.); Brandis, Ind. Trees

171. 1971 (Repr. ed.).

Loca!l name :  Sinjli, Simli, Ban, Beri, Phitni, Ber, Kandika, Kandiari,
Birari (Punj.).

Small trees or shrubs, 7.5—9.0m high, glabrous; branches flexuose often
with duli grey cuticle; prickles unequal, one straight, about 3 cm long,
the other recurved, ¢ 0.7cm long. Leaves L3-506 x 0.7-7.3 cm,
obliquely ovate-lanceolate, glabrous, apex obtusely acute, base
slightly acute or rounded, cremulate, basally 3-nerved, primary and
secondary nerves campylodromous; petioles 2—4 mm long. Inflorescence
2—12-flowered axillary fascicles. Flowers 5 mm across, glabrous pedicels
12 mm long, bracts subulate. Calyx lobes 1.5 mm long, deltoid, acute,
keeled within to the base, thickened at margin and triangular apex. Petals
L.2 mm long, Stamens equal to petals, anthers dorsifixed, Disc thin, 35-
lobed, sometimes faintly 10-lobed, glabrous lobes emarginate. Ovary

bicarpellary, bilocular, style 2-cleft, connate up to the middle, arms curv-
ed at apex. Drupes dark red or black, 1.7 x 1.0—1.5 ¢m, ovoid-oblong,
succulent, obtuse at both ends, glabrous; kernel 2-celled, rugose. Seeds 2,
compressed, black.

Fis.: Mar.—June.; Frts. : Throughout the coid season..

Di:trib. ;. INDIA : Himachal " Pradesh, 1 Kashmir; PAKISTAN,
AFGHANISTAN, IRAN, CHINA, JAPAN, S. EUROPE, MONGOLIA.

Chr. No.: 2n =42, 72, 96 (Srimivasan in Cur. Sci. 21 : 224, 1952;
Moringa et al. in Cytologia 1 : 16. 1929).

10. Ziziphus mavritiana Lam., Encycl. 3: 319. 1789. Rhamnus jujuba

Linn., Sp. Pl. 194, 1753. Ziziphus jujuba (Linn.) Gaertn., Fruet. 1 : 203.
1788 non Mill. 1768; Roxb., FL. Ind. 2: 357. 1824 et‘Fl.Ind. 1: 608. 1332;
Wight, Ic. 1:t. 99, 1838; Dalz. & Gibs., Bombay Fl. 49. 1861; Lawson in
Hook. f., Fl, Brit, India 1: §32. 1875; Gamble, Fl. .Pres. Madras 1: 219,
1918 (Repr. ed. 1: 157, 1957); Cooke, Fl. Pres. Bombay 1 : 240. 1902
(Repr. ed. 1: 256. 1958); Kanjilal, For. Fl. 123, 1969 (Repr. ed.),

Local names: Ber, Bordi (Guj); Dieng-Soh-broi (Kh.); Guter,
Khalis (Kumaon); Thakri-arong (Mikir); Unab (Punj); Thai-Gangil
(Kachari); Theng-khi (Garo); Bagri (Beng.); Boguri (Miri & Asm.);
Gamge-asing (Abor).



Large shrubs or trees; bark dark grey or nearly black, with deep
vertical cracks, reddish and fibrous inside, younger parts rusty tomentose;
spines solitary or in pairs, straight or one of the pair recurved; nodes

—slightly enlarged around the leaf scars. Leaves aliernate, basally 3-nerved;

stipules spinescent. Inflorescence short axillary cymes or 10— [3-flowered
fascicles, Flowers 4.6 mm across, green-white; pedicels 2—35 mm in
flowers, 3 —7 mm in fruits, tomentose. Calyx Iobes glabrous within tomen-
tose without, tube campanulate. Petals 1.0—1.5 mm Jong, spathulate.
Stamens equal to petals, Disc distinctly 10-grooved, fleshy. Ovary bicar-
pellary, bilocular, glabrous; style short, 2-cleft, united to the middle; stig-
matic lobes curved. Drupes 2 (—1)-celled; kernel irregularly furrowed
with a hard, thick bony shell, Seeds 1 or 2, compressed.

KEY TO THE YARIETIES
Flowers born in ¢
than 6 mm long var, pedincilata

1b. Flowers born in fascicles; peduncles less
than 2 mm Jong :

-
-3
H

2a. Leaves pubescent above var. pubescens
—2b. ILeaves glabrous above:

3a. Mature fruits exceeding 1 cm in diameter Var. mauritianda

3b, Mature fruits less than 1| em in diameter var. fructicosa

var. frocticosa (Haines) Sebast. & Balak. in Iad. For. 89 : 525, 1963,
Z. jujuba Lam. var, frueticosa Haines, For. Fl, Chotanagpur 270, 1910,
et in Bot. Bih. 2. 198, 1921; Gamble, Fl. Pres. Madras 1: 220. 1918
(Repr. ed. 1: 157. 1957). Z. mauwritiana Lam. var. fructicosa (Haines)
Raizada & Saxena in Ind. For 92: 326, 1966, nom. illeg,

Local name ; Jhar Bari (Hindi)

Branched thorny shrubs, ¢. 1.0—1.5 m high. Leaves 2—3 x 1—=2 cm,
variable in shape, serruiate, tomentose beneath. Fruoits 7— 10mm in diam.,

globose, yellow or red, shining.

Type : India, Bibar, Ranchi, 28.8.1818, Haines 4409 (K!).

Fly. :  Aug.—Sept.; Fr1s.: Dec.—Feb,

Distrib. : INDIA : Andhra Pradesh, Madhya Pradesh, Orissa, Tamil
Nadu, Uttar Pradesh,

var. mauritiana

Evergreen trees, 5--15 m high; internodes 2.0—2.8 cm long, Leaves
3-6 x 1.5—4.0 cm, broadly elliptic or ovate. serrulate or entire, rounded
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at both ends, often mucronate at apex, densely brown or white silky
tomentose beneath; petioles 8—11 mm long. Peduncles 1--5 mm long.

Flowers 4— ¢ mm across. Calyx lobes 1.5—2.0 mm long. Drupes 1—2cm
in diam., globose or spherical, fleshy, glabrous, dark brown, orange or red
when ripe.

Type . Ceylon, Hermann 89 (BM!)

Distrib, : INDIA @ Throughout; SRI LANKA, PAKISTAN,
AFGHANISTAN, CHINA, AUSTRALIA, TROPICAL AFRICA.

Ecol. : Extremely common in dry places. There are nearly 30 known
cultivars.

Chr. No. : 2n = 48 (Srinivasan in Cur, Sci. 21 : 224, 1952),

[7ses : The timber is hard, reddish, and is much valued for agricultural
implements, fuel and charcoal. The fruit is eaten. Lac is produced on
its branches. The bark is used as dye; root is used as febrifuge in native
pharmacy. A gum exudes from the trunk. In South India oil is extracted
from the kernel. The leaves are much valued as cattle fodder. But the
tree is mainly coltivated for its fruits; the pulp is neagly sweetish, with a
pleasant taste.

Notes : The name Z. jijuba Lam., under which name this tree is known
in our floras, cannot be used for this species, as it was previously used
for another taxon of Seuthern Europe and Africa by Miller. It is Miller's
plant that goes under the English name of the ‘common Jujube’. It is
extensively cultivated throughout India for its fruit, and there are nearly
30 named cultivars.

var, pedunculata Bhandari & Bhansali, var. nov.
Differt a varieiate mauritiana foliis 5.3—9.8 x 2.8 —4,3cm, supra glabris,
infra tomentosis, apice obtusis, basi cuneatis, floribus in cymis peduncu-

latis axillaribus, pedunculis 6—8 mm longis; fructibus 3.4 x 1 ¢m, ovato-
oblongis, drupaceis, apice acutis; semine, compresso, elongato, nigro.

Typus : Sin. 4 (CALD.

var. pedunculata Bhandari & Bhansli, var. nov.

Leaves 5.31—9.8 x 2.8 —4.3cm, glabrous above, tomentose beneath, apex
obiuse, base cuneate, Flowers in axillary cymes, peduncle 6—8 mm long,
pubescent, Drupes 3.4 cm long, 1 cm thick, ovate-oblong, pointed at
apex, Seed 1, compressed, elongate, black,

Type : Sin loc. 23.9.1909, G.L, Law 3074 (CAL!)

Fls. & Frts. : Aug.—Mar.

Distrib. : INDIA : Bihat, Delhi, Madhya Pradesh, Punjab, Rajasthan,
Tripura, Uttar Pradesh,.
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var. pubescens Bhandari & Bhansali, var. nov.

Differt a varietate mauritiana foliis 2.1--4.2 x 1.3~4.1¢cm, supra pube-
scentibus, infra lanato-tomentosis, margine integris, apice obtusis.

Typus : Hassanur, Coimbatore, 22.8.1914, Coll.(?) 10551 (MH!),

var, pabescens Bhandari & Bhansali, var. nov.

Leaves 2.1—4.2 x 1.3—4.1 cm, pubescent above, woolly tomentose
beneath, margin entire, apex obtuse.

Type : Hassanur, Coimbatore, 22.8.1914. Coll. (7} 10551 (MH!).
Fls, & Fris. ! Au

A
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Brandis, For. Fl. 88. 1874 & Ind. Trees 170. 1971 (Repr. ed.); Dalz. &
Gibs., Bombay Fl. 49. 1861; Lawson in Hook. f., Fl. Brit, India 1:
633. 18'.?5; Gamble, Man. Ind. Timb. 182, 1922 (Repr. ed.) & Fl, Pres.
Madras 1: 220, 1918 (Repr, ed. 1: 158, 1957); Sant., Fl. Saurashtra
93. 1962; Maheshwari, Fl. Delki 102, 1963, Rhamunus nymmulgria Burm.
f., Fl. Ind, 61. 1768. Ziziphus rotundifolia Lam., Focyel. 3 : 319, 1789;
Cooke, Fl. Pres. Bombay 1 : 241, 1902 (Repr. ed. 1 : 257, 1958),

Local ngmes : Bal, Mella, Kokanber (Punj.); Bhor, Jhar-bhor, {Ajmer);
Ber, Berra, Bihar, Jhari, Jharberi, Jand, Kanta (Hindi}, Chanyabor (Guj.).

Straggling shrubs, 2.0—3.5 (~5) m tall; branches widely divaricating
exuous branches, young branches tomentose, profusely armed; spines
paired, one straight, slender and very sharp, nearly as long as the petiole,
other much shorter, hooked, bent downwards. Leaves serrate, each tooth

marked by a deciduous, callous point, basally 3-nerved with few promi-
nent [ateral perves: m-hn]eq S§—10 mm Innu tomentase. Inflarescence
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short, axillary, compact 10—20-flowered cymes, sessile or very shortly

peduncutate. Flowers 4 5 mm across; pedicels 2—5 mm long, fomentose.
Calyx lobes 1.7.-2.2 mm long, deltoid, acute, keeled nearly to the base,
campanulata thickened at the apex. glabrous within, pubescent without.
Petals 1.0 - 1.5 mm long, obovate-spathulate, margin convolute, rounded
or truncate at the apex. Stamens 0.8—1.2 mm long. Disc slightly 10-
lobed. Ovary bicarpellary, bilocular; style 2-cleft, united to above the
middle. Drupes 0.8 cm in diam., globose, woody, glabrous, black red and
shining when ripe, kernel rugose, with a hard, bony shell, Seeds 2 {—1),

compressed, black.

KEY TO THE VARIETIES
la. Leaves tomentose on both surfaces v-- VAL numnmdaria
Ib. Leaves glabrous above and tomentose beneath ... var. glabrescens
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var. nummularia

Leaves 1.2—2.5 x 1.2--1.8 cm, ovate, eliiptic or orbicular, whitish or

buff-tomentose beneath, base oblique, apex obtuse.
Fis. : Mar.—Jun., Frts. ; Nov.—Jan.

Distrib. : INDIA : Andaman, Gujarat, Madhya Pradesh, Punjab,
Rajasthan, Tamil Nadu, Uttar Pradesh; PAKISTAN, AFGHANISTAN,
IRAN, IRAG.

Ecol. : Particularly grows in dry and arid regions.

Uses ; Commonly used for fencing; the sweet subacrid fruit is used as
food, especially in times of famine. Leaves arc thrashed ount and used as

fodder for sheep and goats, they are also used in curing scabies and boils,
the fruit is used as an astringent.

var. glabrescens Bhandari & Bhaosali, var, nov.

Differt a varietate nummudaria foliis 1.0— 1.5 x0.5—1 ¢m, alternis, supra
glabris, infra lanato-tomentosis, basi rotundatis, apice obtusis vei acutis.

Typus ; Sin. loc., 7.12.1912, H. H. Haines 2958 (DD).

var. glabrescens Bhandari & Bhansali, var. nov.

Leaves 1.0—1.5 x 0.5—-1.0 cm, alternate, glabrous above, woolly
tomentose beneath, rounded at base, obtuse or acwte at apex.

Type ; Sin. loc., 7.12.1912, H.H. Haines 2958 (DD).
Fls. & Fris. ; Jan.—Oct.
Distrib. : INDIA : Andhra Pradesh, Karnataka, Punjab, Tamil Nadu.

Exsice. ; Andhra Pradesh : Hyderabad, 1857, Co/l. () sn. (MB)
Karnataka, Belgaum Dit., 11.3.1898, W, 4. Talbot 3942 (BSI), Dharwar,
720 m, April 1918, L. J. Sedgwick 3893 (CAL). Punjab: Doushi Hills,
22,1.1959, N. 4. Ansari 47235 (BSI). Tamil Nadu : Kurunathanakanpatty,
Ramnad Dt., 15.3.1953, G. H. Maduram 21938 (MH); Tinneveely Di.,
24.5.1899, C.A. Barber 239 (MH).

12, Ziziphus oenoplia (Linn.) Mill., Gard. Dict. ed. 8: 3. 1768; Roxb., Fl.
Ind. 2 : 360. 1824 et 1: 611. 1832; Lawson in Hook. f, Fl. Brit. India
1:634, 1875: Gamble, Fl. Pres. Madras 1: 220. 1918 {Repr. ed. 1: 158,
1957) & Man. Ind. Timb. 183. 1922; Cooke, Fl. Pres. Bombay 1 : 242,
1902 (Repr. ed, 1:242. 1958); Sant., Fl. Saurashtra 98. 1962. Rhamnus
oenoplia Linn., Sp. Pi. 184, 1753, Fig. 25

Local names : Makoh Makhora, Shiakol, Shyakul (Bengal); Makai
(Hindi) Ling-kermrang (Tripura); Barokoli (Oriya); Paraau, Pariki (Tel.);
Kottei (Tom.); Mulli (Mal); Burgi (Mar.).
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Fig. 25, Ziziphus venopla (Linn.) Mill,
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Straggling or climbing shrubs; branchlets strigose, often densely rusty
tomentose, fluted; nodes slightly enfarged around the leaf scars. Leaves
basally 3—4-nerved, primary nerves campylodromous, Calyx lobes 1.5 —
2.0 mm long, margins thickened, glabrous inside, brownish, apparently
hairy without. Petals 0.8 - 1.0 mm long, emarginate, Stamens 0.7 -0.9mm
long. Disc 10-lobed, pitted or grooved, glabrous, lobes opposite each
calyx lobe, emarginate. Ovary glabrous; style 2-cleft, united above the
middle; stigma obtuse. Drupes 0.7 mm in diant, 1.5cm long, 13 together
on slender pedicels, globose or ovate, black and shining when ripe, with
mealy actid pulp, 1 (—2)<elled. Szeds 1--2, 1 ¢ long.

KEY TO THE VARIETIES
la. Leaves fluvous-tomentose above ... Var. oenoplia

1b. Leaves sparsely ferruginous hairy or glab-
rescent above :

2a. Branchlets fagcicnlate ... var. fasciculata
2b. Branchlets not fasciculate :

3a. Flowers borne in axillary fascicles . Var, pallens
3b. Flowers borne in pedunclate cymes var. pedicellaris

Differt a varietate senoplfig spinis geminatis, una recta, 4—5 mm longa,
altera recurvata; ramis glabris vel leviter pubescentibys, fasciculatis; follis
1—-2.8 X 0.2—1.6 ¢cm parum pubescentibus, vetustioribus glabris, ad
marginem integris 1 —2 mm longis.

Typus : Moholia, Singhbhom, Chotanagpur, 1500 m, 26.11.1883, C. B,
Clarke 34391 (CAL).
var. fasciculata Bhandari & Bhansali, var nov.

Thorns paired, one straight 45 mm long, other recurved; branches

glabrous or slightly pubescent, fascicled, Leaves 1.0—2.8 x 0.2~16 cm,
slightly pubescent, glabrous with age, margin entire; petioles 1—2mm long.

Type : Moholia, Singhbhom, Chotanagpur, 1500 m, 26.11.1883, C. B.
Clarke 34391 (CAL).

Fls.: Aug.—Jan.
Disgrib. © INDIA : Kerala, Tamil Nadu, Uttar Pradesh.
core, 26.8.1913, C. C. Calder and M. S.
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Ramaswami 195, 1590 (CAL). Tamil Nadu: Aduthirudi Karadu,
Coimbatore, 780 m, 13.8.1929, V. Narayanswamy 18789 (CAL). Uttar
Pradesh : Parduni, Dehra Dun, 22.1,1918, R. S. Hele 1704 (DD); Pilibhit
Dt., 5.6.1898, Inyar 21700 (DD).
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var. oenoplia Fig. 25
Spines solitary or paired, mostly recurved, rusty-tomentose at base.
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appressd hairs; petioles 36 mm long. Cymes axillary, pedunculate, 20--30-
flowered, 3—4 mim across; peduncles 2 mm long; pedicels up to 3 mm long,
sitky villous.

Distrib. : INDIA : Almost throughout; SRI LANKA, PAKISTAN,
MALAYSIA, AUSTRALIA.

Eecol. ©  Almost throughout India, especially in dry forest localities and
open bushy places. Most common in the teak forest in Assam.

Uses: The sweet, somcwhat acidic fruit is commonly caten. The
branches used for fencing fields and is often grown as hedge plant.

var. pallens Bhandari & Bhansali, var, nov.

Differt a varietate cenoplig foliis 3-8 X 1.5—3.8 cm, alternis, supra
glabris, infra leviter pilosis tantum in nervis, acuminatis, oblique ovatis
vel ellipticis.

Typus: Wall. Cat. no. 4247 (CAL).
var. paliens Bhandari & Bhansali, var. nov.

Leaves 3-8 x 1.5=3.8 cm, alternate, glabrous above, slightly hairy
beneath only on the nerves, acuminate, obliquely ovate or elliptic.

Type . Wuall, Cat. no, 4247 (CAL!).

Fis.: Jun,—Qct.

Distrib. : INDIA : Andaman, Assam, W. Bengal.

Exsice.: Andaman : Tusonsbad Hill jungle, 8. Andaman, 11.6,189

2,
King s5.n. (CAL); Andaman, May 1918, C. E, Parkinson 589 (CAL),
S. Andaman, S. Kurz 3. . (CAL), M:zoram Mizo Hills, R. N Durm 33310

Chr. No.: n=10,12, 13 (Srmivasachar in Proc, Ind. Acad. Sci,
11B : 10. 1940).

Notes ! There is a single Wallichian sheet in CAL identified as
Z. paliens Wall. The leaves of this specimen as well as the other specimens
cited above are all glabrous on both the surfaces which is not the casein
Z. oenoplia. Tt should therefore, be treated as a distinct taxon, However,
it comes very close to a specimen from Burma collected by G. G. Rogers
no. 888 (Yamethin Dist., 3.8.1917, rambling shrub, under 1000 ft.) which
was identified as Z. oemopiia var. glabrescence. The name ‘pallens’
has been preferred to “glabrescence’ due to the paler colour of leaves. It
is, therefore, being described as a new variety of Z. cenaplia.
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var. pedicellaris Bhandari & Bhansali, var. nov,

Differt a varietate oenoplia toliis 2.0—3.4 X O.Y—2cm, altérnis, acutis,
glabris vel leviter pubescentibus supra pilis ferrugineis, pedicellis 5—6 mm
Iongis Inflorescentia multo evoluta et ramosa, cymis axiliaribys, pedun-
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culis 6 cm IUIIEIh ramosis, fulvitomentosis,
Typus :  Walil Cat. No. 4243 (Holo, CAL, K).

var. pediceliaris Bhandari & Bhaaosali, var. nov.
Z. pedicellaris Wall, Cat, 4243, 1828 nom. nud.

Leaves 2.0—3.4 X 0.9—2.0 cmm, alternate, acute, glabrous or slightly
pubescent above with ferruginous hairs; pedicels 5—6 mm long. Inflores-
cence much developed and branched axillary cymes; peduncles 6 mm
long, branched, fuivous tomentose.

Type : Wail. Cat no. 4243 (CAL).

Notes - Wallich sheet no. 4243, identified as Z. pedicillaris or
Z. aenoph‘a var. pedfr:‘i!!aris has cymes well developed on branched pedun-

cles. This bpculucu Luuu;u quu.c similar to Z. ut:nupam in other Lc:ﬁpuux,
is markedly different from it in the character of the peduncle.

13, Zixiphus oxyphylla Edgew. in Trans. Linn. Soc. 20 : 43, 1846; Brandis,
For. Fl. 85, 1874 & Ind. Trees 71, 197t (Repr. ed.); Lawson in Hook.

£ ! D Trndin 1 .ﬁ‘ld 10‘"!'-: Farmbhla kin Tad Timbk 16 1077
Iy ke Biit. Ingia 1: s LFamDie, Man. ind. 1iing. 183, 17k

(Repr. ed.); Kanjilal, For. FL. 123 190] (Repr. ed.).

Local names : Beri, Amnia, Amdai, Kokan-ber, Pitni, Shamor, Giggar
(Punj.}.

Deciduons shrubs or smalltrees, 7—9 m high; branches purple, appress-
ed golden pubescent, glabrous with age; spines in pairs, 0.8—=1.0 cm Iong,
ong straight and other more or Jess curved. Leaves basally 3-nerved, the
middie nerve with 2.—4 prominent lateral nerves, which are camptodroms- -

ous; petioles 4~ 8 mm lcmg, glabrnus Pedicels 1—3 mm hmg in Bower,

Calyx lobes 2—-3 mm lcmg, thlckf:ned aiong margm Pctals 2 mm Iung,
clawed, obovate. Stamens equalling the petals; anthers dorsifixed. Disc
5-lobed, thin, thickened around the ovary. Qvary bilocular, glabrous; style
2-cleft, united below the middle. Drupes 8 mm in diam., ovoid, pendul-
ous, red or black when ripe, 2-celled, fleshy, stone thin and crustaceous,
flattened, Seeds 2, 4—5 mm long, testa brown, shining,

KEY TO THE YARIETIES

la, Leaves serrulate. Inflorescence axillary
fascicles... . Var. oxyphylla
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1b, Leaves crepate. Inflorescence axillary
Cymes.., .var, pedicellaris

var. oxyphylla

Branches alternate. Leaves 1.5-35.8 x 1.1—3.1 cm, obliquely ovate,
acuminate, broadly rounded or subcordate at base, glabrescent, serratures
tipped with deciduous glandular mucro. Flowers 5—6 mm across, 1020
in fascicles, only 2—23 develop into fruits.

Type : Himalaya, alt. 4000-7000 ft, Edgeworth 43 (K).

Fis. : May—Jun; Fris. t Oct—Nov.

Disteib. @ INDIA : Himachal Pradesh, Kasbmir, Punjab, Uttar
Pradesh; PAKISTAN.

Chr. No.: n = 12 (Mehra & Sarin in Taxon 18 : 433-442. 1969).

Uses : Yields white and moderately hard wood. It is often planted
in hedges and also for its merid fruit which tastes like tamarind.

Notes ©  Fraits are generally 2-celled, 2-seeded and not always 1-celled,
1-seeded as described by Lawson (op. cit.).

var. pedicellaris Bhandari & Bhansali, var. nor.

Differt a varictate exyphyila ramis fasciculatis foliis 2,3—3.2 x 1.6 -3cm
gIabns 1atc ovatns, aptr.:e SIIb&GHtlS, basi obhquis crenatis; ﬂonbus in cymis

Typus : Domi cultus, Dehra Dan, 10.9.1944, 4.C. Hastless 5. n. (DD).
var. pedicellaris Bhandari & Bhansali, var. nov.

Branches fascicled. Leaves 2.3—3.2 % 1.6—30cm, glabrous, broadly

ovate, apex obtusely acute, base oblique, crenate. Flowers in axillary
pedunculate cymes; peduncles branched, 4--5 mm long, glabrous.

pe: Domi cultures, Dehra Dun, 10°9.19494, A, C. Hastless 5. A
(D).
Chr. No.: n = 12 (Mehra & Sareen in Taxon 18 : 433-442, 1969)

14, Ziziphns ragoga Lam., Encycl 3: 319, I789; Wight, I, 2: 239

w—Ea=r == R R

1840-1843; Brandis, For. Fl. §9. I1874; Lawson in Hook. f, F Brit.
India 1 : 636. 1875; Gamble, Man, Ind. Timb. 184, 1922 (Repr. ed.) et
Fl. Pres, Madras 1: 221, 1918 (Repr. ed. 1: 58, 1957); Cooke, FL
Pres. Bombay 1: 243, 1902 (Repr. ed. 1: 243. 1958); Sant., FL
Saurashtra 93, 1962,

Local names :  Bon-boguri (Asm.), Bhand, Ber, Churna, Suran (Hindi});
R

ey _lr.ﬂ.l Fil a4 r‘]nb-n T T "‘I"l. Anll FRLAL1 n.-u. P ¥ Y
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RHAMNACEAE i

Straggling, evergreen shrubs or small trees, 3—6 m high, young parts
fulvous tomentose; bark dark grey or nearly black, deeply cracked into
thick rectangular scales; spines solitary, recurved, tomentose except the
tips; internodes 1.5—3.5 cm long. Leaves dark-green, closely serrate,
seratures with callous points, basally 3-nerved; petioles 0.5— 0.7 mm long,
tomentose. Panicles terminal or axillary, vp to 30 ¢m long, rusty tomen-
tose, sometimes one-sided: peduncles densely tomentose, Flowers 5—6 mm
across, yellowish-green; pedicels 5— 7 mm long, densely tomentose. Calyx
lobes 5, 1.5—2.0 mm long, pubescent without. Stamens 1—2 mm long;

anther [obes broadly ovate. Disc 3-lobed, glabrous. OQOvary bicarpellary,
2-celled; style 2-cleft, united below the middle, carved. Drupes 6 —12 mm

long, 10 mm thick, obvoid to globose, fleshy. Seeds 2 { —1), compressed,
black.

Notes : Wallichian specimens no. 4240, 4241 and 4242 which were
named as Z. Iatifolia, Z. paniculata and Z. giabra respectively, do not have
their leaves fulvous tomentose beneath. These have, therefore, been
excivded from the synonymy of Z. rugosa. Z. horsfieldii, having different
fruits and glabrous leaves, has also been exciuded from the synoaymy of

Z. rugosa.

KEY TO THE VARIETIES

Ia. Leaves tomentose bencath o VAT, FUgosQ

Ib. Leaves glabrous except a few hairs on
nerves beneath ;

2a. Ovary villous ...var, glabrescens
2h. Qvary glabrous ...var, glabra

var, glabra Bhandari & Bhansali, yar. nov.

Differt a varietate rugosa foliis utrinque glabris, pilis paucis exceptis in
neryis infra, serratis, apice acutis; disco ovarioque glabro,

— Typus: Maharashira, Matheran, 12.2.59, N.A. Jrani 2891 (BLAT).
var. glabra Bhandari & Bhansali, var. nov.

Leaves glabrous on both surfaces except a few hairs on nerves beneath,
serrate, apeX acute. Disc and ovary glabrous,

Type : Maharashtra, Matheran, 12.2.1959, N. A, Trani 28%1 (BLAT).

Fls. & Frts.: Jan.—Feb.

Distrib. : Maharashtra,

Exsice.: Maharashtra : Vincinity of Central dairy and behind V. 29
and 30, Aarey Milk Colony, Goregaoh, 13.2.1918, §. C. Tavakari 742
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(BLAT); Khandala, Lon. Hone soldiers Cr. Field, 4.3.1944, If. Santapau
3618 (BLAT).

var, glabrescens Bhandari & Bhansali, var. nov,

Differt a varietate rugosa foliis 7.5—13.5 X 5.5-—7.4 cm ovato-ellipticis,
apice acutis, utrinque glabris, pilis pavcis in nernis infra; fructo glabro,
stamine 1, compresso, nigro.

Typus: Kerala, Malabar, Kannoth 9.12.1923, Collector? 5. n. (MH).

var. glabrescens Bhandari & Bhansali, var, nov.

Z. latifolia Wall. Cat, no. 4240 K 1828 nom. nud. Z. paniculata Wall, Cat. no.
4241 Z 1828 nom. nud.

Leaves 7.5—13.5 x 5.5—7.4 ¢m, ovate-elliptic, apex acute, glabrous on
both sufaces, few hairs on nerves beneath, Fruit glabrous.

Type : Kerala, Matabar, Kannoth 9.12,1913, Collector?, +. n. (MH).
Fis,: Jan—Apr.

Distrib, : INDIA : Assam, Karnataka,; Kerala, Maharashtra, Qrissa,
Rajasthan, Tamil Nadu, Uttar Pradesh,

var. ragosa

Leaves 5.0—12.5 x 3—7 cm, clliptic or ovate, glabrous above, fulvous-
tomentose beneath, apex rounded or slightly emarginate, mucronate. Ovary
villous. Drupes white when tipe, pubescent.

Distrib. : INDIA : Andhra Pradesh, Assam, Gujarat, Kamataka,
Kashmir, Kerala, Madhya Pradesh, Maharashtra, Rajasthan, Tamil Nadu,
Uttar Pradesh, W. Bengal; SRI LANKA, BURMA.

Ecol. : Grows in dry deciduous forest up to 1800 m on hills.

Uses : Yields reddish and moderately hard wood, but susceptable to

—imrﬁmm—mﬁmmﬂw
lopped for fodder, The bark, powdered and mixed with ghee, is applied

to the swelling in the cheek caused by tootbache; also given for uleers in
the mouth.

15. Ziziphus truncata Biatt. & Hallh, in Journ. Bombay Nat. Hist, Soc. 26
234. 1918.

Local name ; Borti (Raj.).

Small shrubs with divaricate branches; young parts chestnut coloured,

downy; stipular spines 2, up to | ¢cm long, tomentose at base,one straight
and shorter, the other recurved, vans alternate, coriaceops, 1.5-3.5 X

1 .ﬂ__ﬂ' & rogen e, R Y hrred b N, Ny o, T, ol L-nnn#l-
4 40F dwial Willy WAWIWHIRMe,) “‘“WUIUGLF !I-nl."l. LD AT, Qo “"J ULl il
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3-nerved from base, apical truncate portion up te 10 mm broad and
regularly —aentate, perves cxtending up to apex, midrib with 2—
equal secondary veins; petioles 5 mm long. Cymes axillary, sessile, tomen-
tose. Flowers 4—5 mm across; buds hemispherical; pedicels up io 4 mm
long. Calyx lobes 2.0-2.5mm long, deltoid, acute, pubescent without,
glabrous within. Petals 1.5— 1.8 mm long, cucullate, spathulate, rounded at
apex. Stamens 1.2—1.6 mm Jong; filaments acicular. Disc 10-lobed with
I0-furrows, glabrous. QOvary bicarpellary, superior; styles 2, connate
up to the middle, divergent near the apex. Fruits globose, yellow when

ripe. Seeds 1—2, compressed, black.
Type . Rajasthan, Blatter 5203 (BLAT).
Fls.: Qct.—Nov.; Fris. ! Jan.—Mar.
Distrib. 1 INDIA : Rajasthan.
Ecol. : On rocks near Kailana, Jodhpur.

Exsicc. :+ Rajasthan : Kailana-Jodhpur, M. M. Bhandari 747, 748, 783
(JAC).

Notes :  Z. truncata Blatt., & Hallb. is ¢losely allied to Z. mmmmudaria
(Burm. f.). Wight & Am., but differs in shape, size and texture of the
leaves, The type sheet (Blarrer 5803) is not traceable at present.

16. Ziziphus williamii Bhandari & Bhansali, sp. nov.

Ziziphus trinervia Roxb. valde affinis.

Arbor, usque ad 4 m  alta, ramis rectis, flavis, sulcatis, spinae geminae,
una recta, saepe nulla, aitera recurva. Folia 3.0—50 x 1.5-3.7 cm,

alterna, ovata vel elliplica, virinque glabra, apice aceta vel obtusa, mucro-
nata, crenata, quoque dente mucrone glandulari nigro deciduo ornato,
basi trinervia, nervis secundariis divergentibus a costa ad angulos, 40° - 60°
prope marginem camptodromis; petioli 8.7—15.0 mm longi, glabri. Flores
dispositi in fasciculii axillaribus, 25 - 30 floris, 4mm diam, pedunculis
2—-4 mm longis, pubesentibus, pedicellis 3—5 mm longis, pubescentibus.
Sepala 1.5 mm longa, acuta, deltoidea, apice incrassata, usque ad medium
carinata, intus glabra, extus pubescentia, cupula hemisphaerica. Petala
| mm longa, manifeste unguiculata, obovata, profunde cucullata, stamina
inclusa. Stamina petalis fere aequilonga; discus 3-lobus, rare 10-lobus,
lobi sepalis oppositi, glabri, emarginati. Ovarium bicarpellare, biloculare,
glabrum, a disc fere occultum, stylus usque ad medium bifurcatus, recur-
vatus. Fructus obovoideus, 8 mm diam., glaber bilocularis, loculis
moenospermis, Semina 2, compressa, nigra, 5 x 6 mm.

Typus : Okha, Saurashtra, 13.10.1953, H, Santapau 16671 (BLAT),
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Ziziphos williamii Bhandari & Bhansali, sp. #ov.

Trees, up to 4 m high, branches straight, yellow, glabrous, fluted;
spines in pairs, one straight often wanting, the other recurved. Leaves
alternate, 3.0—5.0 x 1.5-3.7 cm, ovate or elliptic, glabrous, apex
acute or obtuse, mucronate, crenate, eath crenation glandtipped
with deciduous, black mucro, rounded or slightly tapered at base,
basally 3-nerved; secondary veins diverging from the midvein at an angle
of 40° - 60°, camptodromous near the margin; petioles 8.7--15.0 mm long,
glabrous. Flowers in axillary, 25 —30-flowered fascicles, 5-merous, 4 mm
across; peduncles 2— 4 mm long, pubescent; pedicels 3~35 mm long, pubes-
cent. Calyx lobes 1.5 mm long, acute, deltoid, thickened at the apex,
keeled up to the middie, glabrous within, pubescent without. Petals 1 mm
long, markedly clawed, obovate, deeply cucullate, enclosing stamens.
Stamens about as long ag petals. Disc 5-—1{-lobed, 1obes opposite the calyx
lobes, emarginate, glabrons. Ovary bicarpellary, biiocular, nearly hidden
by the disc. Fruits obovate, 8 mm in diam., glabrous, 2-celled. Seeds
2, black, 6 > 5 mm, compressed.

Type : Sawrashtra, Qkba, 13.10.1953, H. Santapau 16671 (BLAT!).
Distrib 1 1INDIA : So far know only from Gujarat and Maharashtra.
Fls. & Fris. ! Nov.—Mar.

Ecol. : This species is found predominently growing near the sea
coasts.

Exsicc, ;. ©Oujarat | Ahmedabad, 12.11.1892 Coll. (1) s. n. (CAL);

hdadh Tclanﬂ near Erpal 411 19("1‘ 2 F Cheh 0494 AT ATV Rennnh

Madh Is) Ergal, 4.11,1 G. L. Shah 9484 (BLAT); Broach,
opposite bank of river, 5.1.1955, G. L. Shatr 1548 (BLAT); Rudramats,
Kutch, 19.10.1958, S. K. Jain 46860 (BSI); Beyt, Shankkodyar Island,
Saurashtra, 13.10.1953, M. B. Raizada 23901 (DD); Surat, 9.1.1908,
H. B. Chibber (BSI); Maharashtra : Dahej, Coast of Bombay, 8.5.1957,
S.K. Jain 17625 (BSI).

17. Ziziphus xylopyrs (Retz.) Willd., Sp. PL. 1: 1104. 1797; Rozb. Fl. Ind.

2:361. 1824 et Fl, Ind. I : 611. 1832 Lawson in Hoeok. f., FlL. Brit.
India 1: 634. 1875; Gamble, Fl. Pres. Madras 1:220. 1918 (Repr.
ed. 1: 158, 1957) et Man. Ind. Timb. 183, 1922 (Repr. ed.); Cooke, Fl.
Pres. Bombay 1 ; 242. 1902 (Repr, ed. 1 242. 1958); Kanjilal, For,
Fl. 124. 1969 (Repr. ¢d.); Brandis, Ind. Trees 171. 1971 (Repr. ed.).
Rhamnus xylopyrus Retz, Obs. 2 : 11, 1781, Fig. 26
Local names : Goto (Or.); Got (Tel.); Kotteri (Tami); Kotta (Mal.);
Bhander, Gunt, Beri, Kath Ber, Chittonia, Chont, Gotaha, Goti, Kakor,

Sitaber (Hindi); Ghoti, Karkat (Santali).
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Fig. 26. Ziziphus xyiopyra (Retz ) Wilid,
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Large straggling shrubs or small trees 7.5—12.0 m high, often gregarious;
young shoots rusty tomentose; spines in pairs on younger branches, one
straight, the other curved; internodes 1.5—3.5 cm long, nodes swollen at
the leaf scars. Leaves 2.5—7.5x 1.5— 6.5 cm, broadly elliptic or orbicular,
rarely ovate, obiquely subcordate, obtuse with mucro at apex, yellowish
anirorse hairy beneath, serrate, each serration marked by a deciduous
glandular mucro, basally 3 —4-nerved; primary lateral nerves prominent,
campylodromous, secondary merves camptodromous, diverging at angle
of 40°— 60°, tertiarics transversely reticulate; petioles 2—7 mm long, fulvous
tomentose. Inflorescence dense axillary, dichotomous cymes; pedyncles
2.5—4.0 mm long. Flowers 4 -6 mm across, yellowisk-green, buds ovoid,
densely pubescent; pedicels 3—4 mm long, tomentose. Calyx lobes
20-25mm long, keeled up to the middle, thickened at apex, glabrous
within, pubescent without. Petals 1.5—2.0 mm long. Stamens equal to
petals. Disc 10-lobed, pitted or grooved, rarely 5-lobed, glabrovs. Ovary
tricarpellary, 3-celled, rarely 2 or 4-celled, globose, nearly hidden by the
disc; style cleft up to half to two-third of the length. Drupes 1.8 ~-2.5 cm
in diam., globose, woody, slightly rugose; stone thin and hard. Seeds 3,

1-2 x 1.0—1.5 mm, compressed, black.
Fls.: Apr.—Jul.; Frts.: Nov.—Jan.
Distrib.: INDTA: Throughout except E. India; NEPAL, SRI LANKA,

Ecol. : Generally grows in dry deciduous forests, but sometimes also
found in *Sal’ forests.

Chr. no.: n = 12, (Mehra & Sareen in Taxon 18 : 433 —442. 1969).
Uses : Yields yellowish-browa hard and durable wood; it is also

AN R L_ L.al- - A Fma drmanan P
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and the Jeaves as fodder. The kernel of the fruit is eaten but not the pulp.
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Blume, Mus. Bot. Lugd.-Bat. 1 : 368, 1851.
M.P. Nayar & S.C. Majumdar®*

Trees, shrubs or climbers. Leaves simple or imparipinnately compound.
exstipulate. Inflorescence terminal or axillary, pedunculate cymes or
panicles, rarely a simple raceme. Flowers bisexual, small. Sepals 4—5-partite,
imbricate, persistent. Petals 4—35, mostly free, equal or unequal, antisepal-
ous, imbricate, Stamens as many as petals, equal or unequal, all or only
2 larger, fertile, rest staminodial, anther 2-locular, connective thick., Disc
angular or cupular, dented or lobed. Carpels 2—3, syncarpus, ovary
superior, 2—3 locular, each locule with 2 semianatropus ovules on
Fruits drupaceous, subglobose. 1—2-locular, 1-seeded. Seeds with or with-
out endosperm; embryo large.

4 genera and ¢. 46 species distributed in South East Asia, China and
Japan and Maxico to Brazil. 2 genera and 11 species in India.

The family has been treated under Sapindales by Bentham and Hooker,
f. (Gen. PL 1: 413. 1862), Engler (Syll. der. Pflanzenfam. 2: 285. 1964,
Rev. ed.) Hutchinson (Evoln. & Phyl. Fl. Pl. 409. 1963) and Takhajan (F!
PL Orig. Disp. 226. 1969), under Ranunculales by Crosquist (Evoln.

Class. Fl. Pl 153 lﬂﬁﬂ}

KEY TO THE GENERA

1a. Scandent shrubs or climbers. Sepals and
petals equal. Stamens 4-5,equal, all fertile .Sabia 2.

Ib.  Small to large trees. Sepals and petals
unequal. Stamens 5, unequal, outer 3
staminodial, inner 2 fertile. o Meliosma 1

1. MELIOSMA

Blume, Cat. 32. 1823; Benth. & Hook. f., Gen. PL 1: 414, 1862; Warb.
in Engl. & Prantl., Pflanzenfam. ed. 3.5 ; 371. 1895; Beus. in Blumea 19 ;
429. 1971 & in Dessanayake & Fosberg, Rev, Handb. Fl. Ceylon 3 : 379.

Trees, bud scales absent. Leaves alternate, simple or imparipinnate;
leaflets subopposite. Inflorescence terminal, sometimes axillary panicles.

Fl‘_\_wgfn T TN T ek oy N ticaw al derasnlo- Cawmnle diadk? ok mc e ok unn mem
S R LVEDY DHIGLL, UidvAUG], L whLEIER] , W O Y WI3LLHWE, UL LIS

surrounded by several persistent small bracts, indistinguishable, altogether

*Botanical Survey of India, P-8, Brabourne Road, Calcutta 700001,
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(4) 5-13. Petals 5, outer 3 larger, convex, inner 2 smaller, entire or bifid,
opposite and more or less adherent to base of fertile stamens. Disc
smaller, annular, more or less irregularly 5-dentate. Stamens 5; 3 stami-
nodial, 2 fertile; anthers large, globose. Ovary 2-locular, each locule
with 2 superposed ovules; styles and stigmas simple. Fruits drupaccous,
ablong to globose, 1-loculed, 1-seeded. Seeds exalbuminous.

Type species ©  Meliosma lanceolara Bl.

Diserib. 1 c. 20-25 species, ¢. 15 of which in South East Asia and
¢. 10 species in Central South America; BANGLADESH. BHUTAN,
BURMA, CHINA, INDIA, JAPAN, JAVA, NEPAL, PAKISTAN,
SRI LANKA, INDONESIA, THAILAND, VIETNAM. 5 species in India,
distributed mainly in the Himalayan region.

Ecol. : In primary and sccondary forests, in lowlands, in hills and
mountains uptoe 3300 m. Majority of the species prefer everwet to moist,
tropical to subtropical countries; these are deciduous and grow flash-wise.

KEY TO THE SPECIES

la. Teaves simple

2a.  Nerves straight ... M. dilfeniifolia 1

2b.  Nerves curved :

3a. Inner petals bifid M, simplicifolia 4
3b. Inner petals entire e M. henryi 2

Ib. Leaves compound :

4a, ILeaflets glabrous or pubescent, denate;
inner petals 0.5-1 mm, always distinctly
and deeply bifid; ovary glabrous or

pubescent .M. pinnara 3
4b. Leaflets glabrous, entire; inner petals 0.5-2
mm, emarginate to retuse, ovary glabrous ..M. sumatrana 5

1. Meliosma dilleniifolia (Wall. ex Wight & Arn.) Walp. Rep. 1: 423,
1842 (dilleniaefolia; Hook. f., Fl. Brit. Ind. 2: 4.1876; Branadis Ind.
Trees 195. 1906; Hara, FlL. East. Himal. 194, 1966. Beus. in Blumea,
19 : 439, 1971. Millingtonia dilleniifolia Wall. ex Wight et Arn. in Ed
inb, New. Phil. Journ. 15: 179. 1833. Fig. 27

Local names : Gwep or Gweb, Gulpha, Goguna, Goi, Shapra, Bakar-
shang (Hindi); Lekh gogun, Rani gogun, Maigoza (Nep.); Kanna,
Karkon (Punj.).

Small trees, . 10— 15tall. Leaves obovate or elliptic to oblong, 7—30 x
415 cm, cuneate, acuie or attenuate at base, closely and finely dentate
along margins, sparsely to densely pubescent, nerves 13—=27 pairs. Panicles
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Fig. 27. Meliosma dilleniifolia (Wall. ex Wight & Arn.) Walp.
A. Flowering twig. B. Flower.
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erect, 14 io 28 cm with straight main and lateral axes. Sepais 5 or 94,
broadly ovate, more or less unequal, outer 2 or I usuaily smalier, often
very minute. Petals 5, outer ones glabrous, inner ones ¢. half way bifid,
lobes acute, glabrous, Stamens 35, 2 fertile, 3 staminodial. Ovary 0.5—

0.7 mm, glabrous.
Type : Nepal, Wallich 8116 (K-W, Photo!)
Fls. . May—July; Frts.: Aug—Oct.

Distrib. : INDIA : Himalayan region from Himachal Pradesh to
Arunachat Pradesh; NEPAL, N. BURMA,

Exsicc. © Uttar Pradesh, Kumaon, 7500°, 27.7.1913, N. Gill 686
(CAL); West Bengal, Darjecling, 2600 m, 7.6.1960 X, Hara et al, 7652

(CAL).

Pollen grains :  Prolate, semicircular in Polar view, P/E = 1,12-1.29,
tectum 0.75 um thick, columelia 0.5 um thick, endexine 0.5--0.75 xm thick,
ectoaperture slit like, endoaperture lalongate, margin of the endoaperture
indistinct at equator. (Mondal et Mitra in Geophytology 12(2) : 172-173.

1982).

Erol, : In evergreen forests at 2000-2300 m altitude. Reported to
be found in thickets by streams and in shady forested ravine.

Uses : Small ornamental trees. The leaves are used as fodder.

2. M. henryi Dicls. spp. maonii (Lace) Beus in Blumea !19: 451, 1971,
M. mtannil Lace in Kew Bull. 113, 1915; Calder era/. in Rec. Bot. Surv.

India 11 : 89. 1926.

Trees, upto 15 m tall. Lenticells are scattered on stem. Leaves ovate-
oblong, sometimes oblong, 18 x 6 cm, base acute or somewhat attenuate,
apex acuminate to subacute, glabrous, sometimes with feeble domatia in
axils of nerves beneath, nerves 10— I8 pairs; petioles slender. Panicles
terminal, 15— 25 cm long, flowers crowded, sessile or short pedicelled.
Sepals 4, unequal, hairy. Petals glabrous, outer 3 orbicular, concave,
2.5mm jong inner 2 lanceolate, entire, ¢, 2 mm long. Ovary glabrous.
Fruit drupaceous, ovoid, 4 —6 mm across,

Type 1 India, Meghalaya : Khasi Hills, 2000-3000, Mann 260 (Lecto K,
Photo!).

Fls. 1 Jun. Fres, ) Jul.

Distrib, : INDIA : Megbalaya (Khasi Hills)y NORTH BURMA,

CHINA.
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Exsicc. ;. Assam Govt. Gardens, Shillong, 3.7.1972, L. Ruse s. n.
(CAL); Khasi and Jaintia Hils, above Barapani, 17.11,1934, S. R. Sharnna
10389 (ASSAM).

SV LY

Notes : 'The specimens collected from Maymyo Platean (Lace 5282)
differs from the specimens collected from Khasi Hills (Mann 260) in
having entire leaf margin, whereas the specimens from Assam and Khasi
Hills show distantly dentate leal margin.

3. M. pinnata (Roxb.) Maxim. in Bull. Acad. Sci. 8t. Pet. 12: 64 in obs.
1867. Millingtonia pinnata Roxb. Fl. Ind. 1: 103. 1820. Meliosma
rhoifolia Maxim. spp. burbulara Cufod., Qest. Bot. Z. 88 + 254.1939,

Small to large trees, up to 42m tall. Flowering twigs glabrous to
densely pubescent. Leaves 3—11-jugate, leaflets ovate, elliptic or obovate,
sometimes lanceolate, often asymetric; nerves 3—135 pairs. Panicles
terminal, erect, profusely branched. Sepals usually 5, rarely 4, ovate,
unequal, inner 3 or 4 bigger. Petals 5, outer glabrous or pubescent, inner
more of less deeply bifid and plabrous, Filaments ¢. | mm long. Ovary
0.5—1 mm long, glabrous to densely pubescent. Fruit globose to ovoid,

A_ 10 me acrace whan Fine
ST AW LIJLIA LRk LFudul 7 L4034 & LpSwrs

KEY TO THE SUBSPECIES
la, Ovary glabrous. Leaves 6—11-jugate,

glabrous - 58P, pinnata
b, Ovary densely pubescent. Leaves 3.7
jugate, pubescent v.S8p. barbulaty

SSp. pinmata

Millingtonia pinnata Roxb., Fl. Ind. 1: 103.1820; Wight, Ill. Ind.

Bot. 1:144.1840. Meliosma pinnata (Roxb.) Maxim. in Bull. Acad.

Sci. St.—Pet. 12 ; 64, 1867; Hook. f., Fl. Brit. India 2 : 6.1876; Prain,

Beng. PI. 1:246.1903 (Repr. ed. 1: 246. 1963); Gamble, FL. Pres.

Madras 1: 256. 1918 (Repr. ed. 1:183.1957); Kanjilal ¢f af., Fl. Assam

1:329, 1936; Beus. in Blumea 19: 494. 1971; Sutton in Hara &

Williams, Enum. FI. Pl. Nepal 2: 99. 1979.

Local names ©  Banpasola, Hingoni, Hengnua, Mamori, Seonia (Asm.);
Bativa (Beng.); Balmichik, Gopenda (Garo); Dieng-soh-naior (Kh.);
Dabdabe, Dhabdabia, Dagdakti (Lep.).

Trees, up to ¢ [5 m tall, Leaves 6— 1l-jugate, leaflets lanceolate,

sometimes oblong, ¢. 20 X 5 cm., acute, somewhat dentate, without
domatia. Panmicles erect, Jax. Sepals and petals glabrous. Ovary glabrous,

Type : Roxburgh Icon. 2104 {CAL, iuned.).
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Distrib, : INDIA : Andhra Pradesh, Arunachal Pradesh, Assam,
Nagaland, Manipur, Meghalaya, Mizoram, Sikkim, West Bengal;
BANGLADESH, BURMA.

Exsicc.: Assam, Kamrup, 25.5.1957, G. Panigrahi 9592 (CAL);
Meghalaya, Khasia Hills, Umling, 4800, 4.6.1914, U. Kanjilal 4024
(ASSAM).

Pollen grains :  Prolate-spherical, subangular in pelar view, P/E
= 1.37—1.52, tectum 1.0 um thick, columella 0.5 um thick, heads of the
columella distinct at poles, endexine 0.5 um thick, finely reticulate,
lumina (.5-1.0 zm diam., ectoapertore slit like, endoaperture [alongate
(Mandal et Mitra in Geophytclogy, 12(2): 172—173, 1982).

Feol. 1 1n tropical rain and hill forest, at rather low altitudes, usually
upto ¢. 1000m, occasionally up to ¢. 1500 m,

Use: 1In Assam young leaves cooked with fish are eaten by Miris.
Timber is used in house construction, Fruits are edible.

ssp. barbulata (Cufod.) Beus. in Dassanayake & Fosberg, Rev. Handb.

Fl. Ceylon 3:384 1981; Mefmsma rﬁmﬁ:ha Maxim, ssp. barbulata
L Armnoftiana

Walp., Rep. 1:423. 1842 Hook f FI Brit. IndmZ 6. 1876; Brandis,
Ind. Trees 195, 1906; Gamble, Fi. Pres. Madras i : 256. 1918 (Repr.
ed. 1: 183, 1957). Millingionia arnottiana Wight, Ill. Ind. Bot. 1 : 144,
t. 53, 1840, Meliosma rhoifolia Maxim., Diagn. Pl. Nov, Jap. Mandsh
4 & 5:262. 1867. M. wallichii Planch. ex Hook. f., Fl. Brit. India
2: 6. 1876. M. pinnata spp. arnottiona (Wight) Beus. in Blumea
19 : 499, 1071, nom. illeg Flg, 28

PLLFATFe L II'-E-

Local names: Massivala (Kan.); Dieng-sngit (IKh.); Kalavi (Mal.);
Kusavi, Thagari, Huli-makai, Koli (Tam.).

Evergreen trees, up to 20m tall. Leaves 3—7-jugate, leaflets ovate to
ovate-oblong or lanceolate, more or less increasing in size towards leaf
top, up to 15 x 5 cm, entire to dentate, moderately pubescent beneath
and on midrib above, often with domatia in axils of nerves beneath,
Panicles spreading, densely flowered, sessile, Sepals (4} 3, ovate, more or
less unequal, glabrous or outer ones sparsely hairy, ciliolate along margin.
Inner petals deeply bifid. Ovary densely pubescent. Fruit globose,
4—6 mm across.

Type . China, Handel-Mazzetri 12235 (A).
Fls,: May—1Jul; Fres.: Aug.—Sept,

Distrib, ; INDIA : South Western Ghats and Eastern Himalaya :
Assam. Karnataka, Kerala, Manipur, Meghalaya, Mizoram, Nagaland,
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Fig. 28, Meliosma pianata ({Roxb,} Maxim. ssp. barbrlata (Cufod.) Beus.,

. , B, . O :
D, Stamen-front view, E. Stamen-back view, F. Gynoecium,
&, L. 8, of gvnogciuvm.
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THAILAND, JAPAN.

Exisce,: Tamil Nadu, Kanyakumari, 19.1.1978, A. N. Henry 52435
(CAL); Kbasi and Jaintia Hills, Umlog Velley 1600 m, 20.10.1914,

U Kowiilal 4646 (ASSAMY.

Pollen grains : Prolate-spherical, lobate in polar view, P/E == 1.21— 1.5,
tectum 1.0 wm thick, columella 0.25 xm thick, endexine 0.5 ym thick,
finely reticulate, lumina 0.5—1.0 gm diam., ectoaperture slit-like, endoaper-
ture Ialongate, tapering at equator. (Mandal et Mitra in Geophytology
12 (2) : 172—173. 1982).

Uses : The timber is used for making rafters, clogs and boxes. The
young leaves are sometimes eaten and are also used as fodder for pigs.

4, M. simplicifolin (Roxb.) Walp., Rep, 1: 103, 1842. Millingfonia
simplicifolia Roxb., Pl. Corom. 3: 50,t. 254. 1820. Millingfonia pungens
Wall. ex Wight & Arn. in Arn., Edinb. New Phil. Jour. 15 : 178, 1833;
Meliosma pungens (Wall. ex Wight & Arn.) Walp., Rep. 1: 423. 1842,
M. thomsonii King ¢x Brandis, Ind. trees 195. 1906.

Evergreen trees up to ¢. 20 mtall. Leaves elliptic to lanceolate or
ovate-lanceolaie {o obovaie-obloag, 3—50 x 1-—13 cm, eniire or deniate,
glabrous or pubescent, sometimes with domatia, nerves 7-23 pairs.
Panicles terminal, very rarely axillary, usually profusely branched, spar-
sely pubescent to densely tomentose, many-flowered. Flowers sessilc,
Sepals 4 5, empty bracts 11 {—13), ovate, more or less unequal, inner ones
0.8—2mm, outer ones smaller, often minute, glabrous to pubescent, entire,
margin usually ciliolate. Quter petals glabrous; inner ones shatiowly to
deeply bifid, 0.6—1.5 mm, glabrous, sometimes ciliolate. Ovary

0,5--0.75 mm, glabrous. Fruit globose, 4— 10 mm across when ripe.

KEY TO THE SUBRSPECIES

la, Sepals 4—35. Empty bracts 4—6:

2a. Leaves of flowering twig oblong to
lanceolate, usually entire, rarely dentate.
Empty bracts 4—6. $3pD. pungens

2b. Leaves of flowering twig oblong to oblong-
lanceolate, usually dentate rarely entire.
Empty bracts 13 :

3a. Yeaves 7--32c¢m long, midrib distinctly
pubescent above ssp. thomsonii
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3b. Leaves 3—15 cm long, usually glabrous $SP. YuHnanensis
1h qbﬁﬂ‘c d;q oty Ywnasnte atooaent -1 .1 P ET Ty | UL
e e pfE e o ALY Lldvkd GLUowile ATpS EITHEAE LR PR

S5p. pun (AT ol e TEFE.- B An MWeonwo & Blwvian 10 . ALL 1041 et io
FIpF IIHEI-IIB 'I\'I'F did. A TF :sul L ﬂlu }' LI UD. lll AWl 35 + OV, LFT L L

Dassanayake & Fosberg, Rev. Handb. Fl. Ceylon 3: 182, 1981; Milling-
tonia pungens Wall. ex Wight & Arn, in Edinb. New Phil. Jour, 15 :
178. 1833, Meliosma pungens (Wall, ex Wight & Arn.) Walp., Rep.
1:423, 1842 p.p. M. wightii Planch, ex Brandis, For. FI, 116, 1874;
Hook. f,, Fl, Brit. India 2 : 4, 1876; Gamble, Fl. Pres. Madras [ ;
256. 1918 (Repr. ed. 1 : 182, 1957).

Local names . Tode, Toudet (Tam.)

Leaves oblong, sometimes lanceolate, with or without some distant
tecth, acute to rounded at base, acute to acuminaie at apex, pubescent
on midrib and sometimes on nerves above, pubescent beneath, domatia
in axils of nerves, nerves 7—18 pairs. Panicles lax to dense, densely short
tomentose. Flowers crowded in dense glomerules, Bracts 4—6 per Hower.,
Sepals 5. Inner petals ¢. 1 mm, faintly bifid; lobes divergent, glabrous.

Type : Peninsular India, Wight 945 (Lecto, E)
Fls.: May—Jul; Fris.: Aug.—Sep.

Distrib, : INDIA : South Western Ghais; Karnataka, Kerala, Tamil
Nadu: SRI LANKA, INDONESIA.

Exsice. @ Tamil Nadu, Nilgiri, 1800 m, 26.7.1957, X. M. Sebastine 4024
(CAL).

Pollen grains ; Prolate, lobate in polar view; P/E == 1.28.—1.40, tectum

1.0 um thick, columella 0.5 pm thick, endexine 0.5 ym thick, reticulate,
lumina [-2 _um diameter, ectoaperture hrnad sht-hke enduaperture

et M:tra in G‘eapﬁyrafagy 2 (2} 1?2-17 3. 1982)
Ecol. : In tropical hill forest, from c. 1500 to 2100 m altitude.
Notes : 1t is commonly called «Hill-mango™.

§sp. simplicifelia

Millingtonia simplicifolia Roxb.[Hort. Beng. 3. 1814} PL. Corom. 3: 50,
t. 254, 1820 & Fl. Ind. 1: 103. 1B20; Meliosma simplicifolia
(Roxb.) Walp., Rep. 1:423. 1842; Hook. f., FL Brit. India 2: 5.
1876; Prain, Beng. Pl 1:246. 1903 (Repr. ed. 1:246, 1963);

Tithicn Tl 1Ten ian D11 1R4 1002 iBear. ad. - 173 1080
iR, L wpp. Ak O 1 A3, RGP, R0 2 L8 AFUV ),

Gamble, Fl. Pres. Madras 1: 256. 1918 (Repr. ed. 1 : 182, 1957);
Haines, Bot, Bih. Or. 2: 218, 1921 (Repr. ed. 1: 226, 1961}
Kanjilal et of, Fl. Assam 1 : 327. 1936 Fig. 29
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Fig. 29. Meliosma simplicifolia (Roxb.) Walp. ssp. simplicifolia. A, Flowering
twig, B. Flower showing calyx. C. Flower. D. Stamen with adhering
inner petal-ventral view., E. Stamen with inner petal-dorsal view.
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Local narmes : Hengunia, Thowthowa, Pichala, Larubandha (Asm.);
Thr b onm dd F o i et ot T L. s o e Mol o aal f e o mmte L o o ST n
ralpkdll, Drgulldllpl, VIolu (BCLE. h  BAalDciipa [Aaiv), RUuasx0 {INAZ4),

Kosru, Churii, Swrtalahara (Nep.); Chembaru, Katlavi (Tam.)

Leaves ovate-oblong to obovate-lanceolate, up to ¢ 50 x 18 em,
base long cuneate to acute, apex short cuspidate, entire, glabrous above,
sparsely pubescent beneath, nearves 8—23 pairs. Panicles lax, spasely to
densely pubescent. Flowers more or less crowded, sessile. Sepals 4— 5, empty
bracts absent. Petals 5, outer 3 orbicular, entire, inner 2, 0.6—0.75 mm
long, usually over hall way bifid, lobes more or less divergent, narrow,
flabrous, Stamens adnate to petals. Ovary glabrous. Drupes subgiobose
6 -- 8 mm in diameter, black,

Type * BRozb, Ic, 2104 (CA

3 o | sned )
J-JF:-‘ L] A%WAW e A%y da LY 'l\ II-II-“-I’

j )

Fis. : Nov.—Feb.; Fris. : Mar.—Jun.

Distrib. : INDIA : Andhra Pradesh, Arunachal Pradesh, Assam,
Bihar, Karnataka, Kerala, Manipur, Meghalaya, Nagaland, Orissa,
Sikkim, Tamil WNadu, Tripura, Uttar Pradesh, West Bengal;
BANGLADESH, BHUTAN, BURMA, CHINA, INDONESIA, NEPAL,
SRI LANKA, THAILAND, VIETNAM.

Exsicc. : Karnataka, Hassan Dist., 27.12.1978, C.J. Saldanha 5492
{CAL): Assam, Lakbimpur, Goraur, alt. 90 m, 15.3.1914; U. Kanjilal 3606
(ASSAM).

Ecol, : In primary and secondary moist evergreen tropical forests
form sea level to ¢. 1200 m, exceptionally up to 1500 m.

Pollen grains : Prolate-sphaeroidal, subangular in polar view, P/E =
1.10—1.58, tectum 1.0 um thick, columella 0.5 um thick, endexine 0.5 gm
thick, reticulate, lumina 1.0 ym diameter, ectoaperture broad slit-like,
endoaperture lalongate, colpal membrane provided with single row of
granules, (Mandal et Mitra in Geophytology 12 (2) : 172-173. 1982},

Uses: Flowers and yvoung leaves are eaten. ‘The timber is used for
various purposes,

ssp. thomsonii (King ex Brandis) Bews. in Blumea 19: 469. 1971,
Meliosma thomsonii Xing ex Brandis, Ind. Trees 195. 1906, M. pungens
(Wall. ex Wight & Arn.) Walp., Rep. 1:423. 1842, p.p.; Brandis,
For, FI. 116, 1874.

Local name :  Sinduri dabdebi (Nep.)

Leaves oblong or obovate-oblong to lanceolate, 7—32 X 2--16 cm,
with many coarse teeth, rarely entire, pubescent on midrib and
nerves above, densely pubescent beneath, nerves 7 —22 pairs. Panicles
usually densely short pubescent t0 tomentose. Flowers crowded, sessile;
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empty bracts i—3. Inner petals ¢. I mm [ong, slightly bifid, lobes diver-
opnt. ﬂvnrv glabrons. sometimes nubeccant.

== Fo R I S e

Type : India, Darjeeling, alt. 5000°, 7.5. Gamble 9704 (K, Photo!)
Fls. : Jun.—Jul,; Frts.; Aug.—Sep.
Distrib. : INDIA : Assam, Nagaland, Himachal Pradesk, Sikkim,

Uttar Pradesh; BHUTAN, N. BURMA, CHINA, NEPAL, N.
VIETNAM.

Exsice. : Sikkim Himalaya, 2000°, 5.7.1876, G. King s.n. (CAL);
Uttar Pradesh, Nainital 6500’, 7.6.1958, C.M. Arora 1416 (CAL).

Ecol. . 1In evergreen forests, often found near streams, in open thic-
kets, road sides and ravines.

ssp. yunnanensis (Franch.) Beus. in Blumea 19 :471. 1971. M. wmna-
nensis Franch. in Bull. Soc. Bot. Fr. 33:465. 1886; Cufod. in Qest.
Bot. Zeit 88:262. 1939,

Local names: <Gogua, Gugua, Busha, Bushkua, Bekesh, Kapper
{Hindi); Koda Khebabe (Nep.); Gogsha, Charcharyia Ghogsa (Punj.)

Leaves obavate-oblong to lanceolate, 3—15 x 1—6 cm, base acute, to

atn amev arienidata a4 cnhepndata wenally ramatselr envinanely daniats
t.ruu'i-al.'h, AP WA b HI L SUCCEUTALE, HOMGLLY Awlliviiely SpLLAFUALY Wwliiihe

especially towards apex, sometimes entire, glabrous or very sparsely
puberulous, nerves 7— 14 pairs. Panicles lax to dense, 4—20 cm, often
1—1.5 mm, slightly bifid, lobes divergent.

Type: China, Yunnan, Delavay 877 (K, Photo !)

Fls,: Apr.—Jun.; Frts. 1 Sep.

Distrib, : INDIA : Arunachal Pradesh, Assam, North-East Punjab,
Sikkim, Uttar Pradesh; BHUTAN, N. BURMA, CHINA, NEPAL,
TIBET.

Exsice. :  Uttar Pradesh, Mussoorie, May 1895, P. W. Mackinnon s. n.
(CAL): Arunachal Pradesh, Kameng, 2000 m, 4.6.1957, R. S. Rao 8045
(CAL); Dehra Dun, Ramgarh, 5.6.1893, Durga Dutta 178 {ASSAM).

5. M. sumatrans (Jack) Walp. in Ann. Bot, Syst. 1: 135. 1848; Hook. f,,
Fl. Brit. Tadia 2 : 6. 1876; Beus. in Blumea 19 : 484, 1971. Miifingronia
sumatrana Jack, Mal. Misc. 2(7) : 30, 1822. Meliosma lanceolata auct.
non BlL, Rao & Chakravorty in Jour. Econ. Tax. Bot. 6 : 453. 1985.

Evergreen trees. Flowering twings terete, glabrous. Leaves 2—5-jugate,
glabrous with distinctly swollen base, Ieaflets usually elliptic to lanceolate,
sometimes ovate 10 ovate-lanceolate, 535 % 3—15 cm, apex acominate to
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caudate, entire, glabrous above, slightly pubescent along nerves beneath,

r‘lnl‘l‘lﬂ'l'lﬁ nht.ﬁﬂf M'IJ"P‘\ vary Braminant hanaoth naryse 7 T2 n
malilr Yialy El.\.l"l.l.‘l.l.l.l\-l.l.l. oeneain, NeIvis / — 15 Pnua, ascen~

ding, reticulate, d:stmctly swollen at base. Panicies usually terminal, puberul-
ous, many-flowered. Flowers crowded. Sepals 4 or 5, ovate, unequal, inner
glabrous, ciliolate along margins. Inner petals reduced, adnate to 2 fertile
stamens, ]—1.5 mm [ong. Ovary 0.5 1 mm, glabrous; styles 0.5—~1 mm
long, glabrous.

Type: Sumatra, Pulo Nias, Jack s. n. (n. v.).

Fis.: Oct.; Frs.: Nov.—Dec.

Distrib. : INDIA : Great Nicobar; MALESIA.

Exsicc. ©  Great Nicobar, 14.10.1979, D. K. Hore 7209 {CAL).

FEeol. : Mixed evergreen tropical rain forest. Found in dense to open
forests, by streams as well as on hill tops and ridges.

Use : The triturated bark and leaves are reported to beinuscasa
medicine applied for wounds, to soothe itchy skin or charred and mixed
in water to treat tympanities. The fruits are reporied to be edible (Beus.
in Blumea 19 : 489. 1971).

Notes ; Chakraborty and Rao (1.c.) identified the specimen D. K. Hore
7209 (CAL, PBL) as Melioima lanceolata Bl but the characters of the
above specimen agree Well with those of Meliosma sumatrana and differ
from Meliosma lanceolara Bl in having glabrous ovary, rounded inner

madtals nmAd AlecAanelarr weina

P Ll cliv UUDMULL\-J \"\vl.l.lbd lbﬂ‘"\ia

The occurrence of Meliosma sumatrana in the Great Nicobar island is
phytogeographically interesting as it is an extension of its westward distri-
bution.

SABIA

Coleb. in Trans. Linn. Soc. London 12 : 355, t. 14. 1818; Wall in Roxb.,
FL. Ind. 2 : 308, 1824; Hook. f. & Thoms., Fl. Ind. I : 209 1855; Benth. &
Hook. f., Gen. Pl 1: 414, 1862; Hook. f. in Hook. f., Fl. Brit India 2:

1.1876; Warburg in Engl. & Praat], Nat. Pflanzenfam, 3,5: 367. 1895;
Chen. in Sargentia 3 1—75. 19043 v, d, Water in Blamea 26 ! 1-64. 1980,

len. in Sargentia 3 : 1-7

Deciduous or evergreen woody climbers or scandent shrubs with persis-
tent bud scales at base of branches, Leaves alternate, simple, ovate or
elliptic to lanceolate, entire, petiolate, exstipulate. Inflorescence an axillary
cyme, rarely a panicle or a raceme, sometimes flowers solitary. Flowers
small, S5-merous, actinomorphic. Sepals 5-=7, equal, basally connate,
somewhat orbicular-ovate, persistent. Petals 5, equal, imbricate. Disc
5-lobed. Stamens 5. all fertile, inserted on disc and adnate to petals at
base, anthers globular. Carpels 2, ovary ovoid or conical, 2-loculed; styles



128 BOTANICAL SURVEY OF INDIA

2, united. Fruit of 1 or 2, almost free, reniform or subglobose drupelets,
endocarp pitted or reticulate, bony., Seeds reniform, testa brittle,

Distrib. 1 ¢. 19 species mainly confined to South East Asia. 6 species
in India. Ounly S. limoniacea occurs in S. India,

Type : Sabia lanceolata Colebr.

KEY TO THE SPECIES

la. Flowers solitary oS, campanulata 1,
1b. Flowers few to many :
2a. Inflorescence few-flowered, simple cyme o5, purpurea 6.
2b, Inflorescence many-flowered, compound

cyme :
3a. Petals 3,5~-5 mm long w5 lanceoiata 2.

3b. Petals 23 mm Jong:
4a. Inflorescence 10—20-flowered, shorter

than leaves .S, parviflora 5.
4b. Inflorescence many-flowered, longer than

leaves :
5. Lateral cymes simple, glabrous .S, limoniacea 3.
5b. Lateral cymes compound, pubescent ...S. panicuiata 4.

1; 557. 1842; Hook. f. & Thoms., Fl, Ind. 1 : 209. 1855; Hook. f., Fl.
Brit. India 2: 1. 1876, Gamble, Man. Ind. Timber 102, 1381
(Rev. ed. 204 : 1902); Parker, For. Fl. Punjab 108. 1924; Banerjee in
Rec. Bot. Surv. Ind. 19: 36. 1965; v. d. Water in Blumea 26 : 25.
1980. Sabia leptandra Hook. f. & Thoms., Fl. Ind. 1: 209. 1855; Hook.
f., FL, Brit. India 2 : 2. 1876.

Local names : Bakalpata, Lohari (Hindi); Payongrik (Lep.); Simali
{(Nep.).

Woody climbers or scandent shrubs, young shoots pubescent. Leaves
3—106(--15)» 1—3.5 em, oblong or oblong-ovate to lanceolate, acuminate,
acute at base, nerves4 - 6 pairs,; petioles 5~ 12 mm long, pubescent. Sepals
5, united at base, ¢. 3mm long. Petals §, free, subrotund to obovate, 8 - 12
mm long, obtuse. Stamens 5, filaments somewhat dilated towards base.
Carpels 2, ovary bilobed, each lobe unilocular, biovulate, Drupes ! or 2
lobed, reniform, 5—6 mm in diameter, wrinkled.

Polien grains : Prolate, subangular in polar view, P/E = 1.25—1.40,
tectum 0.75 #m thick, columella 0.25 pm thick, endexine 0.50 um thick,
finely reticulate, lumina 0.50--1.0 um diameter, ectoaperture slit-like,

endoaperture lalongate, colpa constricted jat equator. (Mandal et Mitra in
Geophytology 12(2) : 172-173. 1982).

Bl b £ - s

1. Sabia campaonlata Wall. in Roxb., FL. Ind. 2 : 311. 1824; Walp., Rep.
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KEY TO THE YARIETIES

Ia. Flowers longer (33 mm long), petais sub-
rotund to obovate, 6—10 X 4—-7 mm;
stamens shorter than petals .var. campandata

1b. Flowers shorter (14 mm long), petals ovate
to oblong, 3.0—-3.5x 2.0~2.5 mm; stamens
longer than petals ...var. kingiana

var. campanulata

Type : Nepal, Wallich 1002 (CAL! K-W).

Fls.: Mar.—May; Fris.: May--Jun.

Distrib. : TNDIA : Arunachal Pradesh, Assam, Himachal Pradesh,
Jammu and Kashmir, Punjab, Sikkim, Uttar Pradesh, West Bengal;
BHUTAN, BURMA, CHINA, NEPAL, TAIWAN.

Exsice. ;. Sikkim, Kalabokree, 3000 m, 18.5.1876, G. King 5. n. (CAL);
Uttar Pradesh, Garhwal, 2500 m, 25.5.1972, B. D. Naithani 47967 (CAL).

Ecol. : Commonly grows between 1500 and 3000 m altitude.
var. kingiana Nayar & Majumder in Bull. Bot. Surv. India 24 : 219.1982.

This variety differs from var. campanulata in having stamens longer
than petals, smaller flowers and ovate to oblong petals.

Type : Sikkim Himalaya, G. King 5. n. (Holo, CAL).
Fis.: Mar.

Pistrib. :  INDIA : Sikkim Himalava.

Exsice. :  Sikkim Himalaya, about 1600 m, 3.3.1876, King’s collector
8. n. Acc. No. 97401 (CAL).

2. 8. lanceolata Colebr, in Trans. Linn. Soc¢. London 12: 355. 1818; Wall,
in Roxb., Fl. Ind. 2: 309. 1824; Hook. f, & Thoms., FL Ind. 1; 210,
1855; Hook. [., Fl. Brit. India 2: 2, 1876; Kanjilal et 4/, Fl. Assam 1:
325. 1937; Sengupta in Bull, Bot, Soc. Bengal 22 : 2. 196.1968 et Rec.
Bot. Surv. India 20, 2 : 64. 1973; v. d. Water in Blumea 26 : 41. 1980.
Sabia tomentosa Hook. f. in Hook. f., Fl. Brit. India 2: 3, 1876,

Local names: Sajba-lat, Soobja (Beng.); Miri, Mandri {Garo);

t scadent shrubs, Twigs glabrous or

0
pubescent Leaves 5— 22 % 1. S 8.0 ¢m, elliptic-oblong to lanceclate, base
acute o obtuse or rounded, apex acute, nerves 7--12 pairs, petioles up to
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2.5 ¢cm long. Cymes solitaty or in thyrses, axillary, 15--30-flowered; pedi-
cles upto 13 mm, Flowers greenish-white. Sepals ovate, sometimes oblong-
ovate, 0.75 ~ 1.25 »x 0.7—1.5mm. Petals oblong-ovate to oblong, 3--5.5
1.5—2mm. Stamens }.5—2 mm, filaments flattened; anther globular to ellip-
soid. Disc crown-shaped. Pistil 1.25— 1.75 mny, ovary glabrous. Druplets
distinctly obovoid to oblong-obovoid, somewhat compressed, with or with-
out persistent petgls and stamens at base.

Pollen grains : Prolate, circular in polar view, P/E=1.21 — 1.63, tectum
0.5 um thick, colomella 0.25 um thick, indistinct, endexine 0.25 pm thick,
4- psilate, ectoaperture slit-like, endoaperture lalongate (Mandal et Mitra
in Geophytology 12(2) : 172—173. 1982).

KEY TO THE VARIETIES

la. Leaves glabrous beneath. Inflorescence
glabrous ...var. lanceolata

Ib. Leaves sparsely to laxly  pubescent
beneath. Inflorescence pubescent ... Var, siamensis
var. lanceolata
Tvpe : Bangladesh, Silhet, Colebrooke (K, n. v.).
Fls.: Oct.—Jan.; Fris.: Jan.— Apr.

Distrib. : INDIA : Arunachal Pradesh, Assam, Manipur, Meghalaya,
Mizoram, Nagaland, Tripura, Uttar Pradesh; BANGLADESH, BHUTAN,
N. BURMA.

Exsice.: Assam, Burnihat 70 m, 20.10.1913, U. Kanjilal 6070

QCAWNY: Mashalava Whaci Hille Mave Faract 1AW ~ 14 10 10072
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5. C. Majumder 16312 (CAL).
Erol, 1 Occurs between 200 and 1300 m altitude.

Uses: The leaves are used by the Garos for fomenting in cases of
swellings and pain on the ankle and wrist (Kanjilal e al. L.c.).
var. siamensis v.d. Water in Blumea 26: 43, 1980.

Flowering twigs pubescent. Leaves oblong 7—22x3--10 c¢m, herbace-
ous, sparsely to laxly pubescent beneath especially on midrib and nerves;
base acute to cuneate; nerves 5—7 pairs. Cymes pubescent. Sepals ovate,
0.8—1.2 x 0.6~1 mm. Petals ovate to oblong-ovate 3.5 x [.4-1.8 mm.

Type: Thailand, Kao Lung, Prachuap, alt. ¢ 700 m., 4.7.1926,
A.F.G. Kerr 10809 (Holo, L; Iso K, Photo! BM}.

Fls.: Iul.
Distrib. : INDIA : Arunachal Pradesh; THAILAND.
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Exsice. ; Arunachal Pradesh, Jankmukh, 16.11.191%, I H. Burkil{
37176 (CAL).

Ecol : QOceurs between 200 and 700 m atitude.

Notes: 8. lanceolata var. siaomensts was described from Thailand. This

is the first report of its occurrence from India,

3. S. limoniacea Wall. ex Hook. {. & Thoms., Fi. Ind. 1 : 210. 1855; Hook.
f., FlL. Brit. India 2 : 3. 1876; Kurz in Jour. Asiat. Soc. Bengal 45 : 204,
1376 excl. syn. Prain, Bengal Pl. : 246. 1903 (Repr. ed. | : 246. 1963),

at af T .&ana:ﬂ"’ '1"“: 131‘ ua“un D Trars QL
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1: 261. 1966; v. d, Water in Blumea 26 44. 1980, Sabia malabarica
Bedd., Ic, PBL. Ind, Or. 1 : 39. 1874; Hook. t., Fl. Brit. India 2 : 2.1876.

Evergreen woody climbers, up to 10 m. Leaves oblong-ovate to oblong-
lanceolate, 4-—18 x 1.5--6.5 cm, base acute to rounded, apex acute, nerves
5—9 pairs, glabrous to sparsely pubescent. Panicles 7—135 ¢m long, often
subtended by small leaves, axillary, solitary, glabrous, many-flowered.
Sepals 3, glabrous, broad-ovate to eliiptic, 0.7—1.2 x 0.6—1 mm, margin
ciliolate, Petals 1,75—2.5 % 1.25—2 mm, eliipiicto ovate, 5-nerved. Siamens
5, unequal, 1.5—2 mm, filaments somewhat flattended. Ovary ovoid or

conical, glabrous; styles 0.5 mm long; stigmas minute. Druplets globular
to oboveid.

Type: Bangladesh, Sylhet, R. Brown in Wall. Car. 1000 (K-W
CAL)Y).

Fis.: Sep.—Jan.; Fris. : Dec.—Apr.

Distrib. : INDIA : Assam, Kerala, Meghalaya, Nagaland, Sikkim,
Tamil Nadu, Tripura, West Bengal; BANGLADESH, BHUTAN, BURMA,
CHINA, HONGKONG, INDONESIA, LAOS, MALAY PENINSULA,
THAILAND, VIETNAM.

Exsice. : Nagaland, Naga Hiils, Jan. 1899, Prain’s Collector 626
(CAL); Tripura, Betlingshib, 3000, 30.1.1962, D. B. Deb 27298 (ASSAM).

Pollen grains ¢ Prolate-sphacroidal, subangular in polar view, I'/E =
1.31—1.73, tectum 0.75 sm thick, columeila 0.25 um thick, ¢ndexine 0.5 gxm
thick, finely reticulate, lumina §.5—1.0 pim diameter, ectoapcrture slit»-likc,

nnnnnnn
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it Geophytology 12(2) : 172-173. 1982).

Ecol.: Occurrs mainly in thickets and woods from 300—I1200 m
altitode.
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Hook. f., Fl. Brit. India 2 : 3. 1876; Gamble, Man. Ind. Timb. 102, 1881
(Revs. ed. 204, 1902); Duthie, Fl. Upp. Gang. Pl. 1: 183, 1903
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{Repr. ed. 1: }71. 1960); Burkill in Rec. Bot. Surv. Ind. 4: 103.
1910; Haines, Bot. Bith. Qr. 2: 218. 1926 (Repr. ed. 1 : 226. 1961);
Kanjilal ¢7 al., Fl. Assam 2 : 326. 1936; v. d. Water in Blumea 26 :
47. 1980.

Local name : Bakalpata (Hindi).

Evergreen woody climbers, Leaves oblong or oblong-ovate to sublan-
ceolote, 8--22 X 2.5—8 cm, glabrous, base acute to rounded, apex acute;
nerves 57 pairs, petiole up to 2.5 cm. Cymes solitary, axillary but often
arranged in a thyrsoid inflorescence. Sepals ovate, 1—1.3 x (.71 mm,
densely pubescent, ciliolate. Petals 2.25—3.0 x 0.75—1.25 mm, oblong,
sometimes oblong-ovate, obtuse. Stamens 1.5-—-2.75 mm, filaments flattened,
I—1.75 mm long. Pistil 1.5-1.75 mm, ovary glabrous. Druplets globular
to obovoid.

Type: North Western India, Dehra Dun, 1844, P. XK. Edgeworth 388
{K, n.v.).

Fis. 1 Jan.—Apr.; Fris.: Mar.—Aug.

Distrib. : INDIA : Assam, Arunachal Pradesh, Bibar, Nagaland,
Sikkim, Uttar Pradesh, West Bengal; BURMA, NEPAL.

Exsice: Assam, Kamrup, Goruchara, 24.1.1915, U, Kenjilai 5050
{ASSAM); West Bengal, Jalpaiguri, North Bholka, J K. Sikder 4178

(CAL).
Ecol. : In shady and swampy localities, mainly between 250 and
1400 m alt.

Polien grains © Prolate, subangular in polar view, P/E = 1.40-~]1.53,
tanfrtin ﬂ "7': am thinl  calimalle 8078 0 thiels nuﬂﬂv na D80 . 'r'H t!'llﬁ!r
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reticulate, reticulations firm towards aperture, lumina (0.5—) i 0—1 5 pm
diameter, ectoaperture slit-like, endoaperture lalongate, heterobrochate
(Mandal et Mitra in Geophytology 12 (2) : 172—173. 1982).

5. S, parviffora Wall. in Roxb. Fl. Ind. 2: 310. 1824; Hook. f. & Thoms.,
Fl, Ind. 1: 210, 1855; Hook. f., Fl. Brit, Indiz 2: L.1876; Kanjilal
et al., Fl. Assam 2 : 325. 1936; Biswas, Pl. Darj. Sikkim Himal. 1: 261.
1966; Sengupta in Bull. Bot. Soc. Bengal 22 196. 1968 & in Rec. Bot,
Surv. Ind. 2: 65. 1973; v. d. Water in Blumea 26 : 48. 1980,

Evergreen climbers or scandent shrubs, upto 6 m tall, Leaves oblong or
sometimes oblong-ovate to lanceolate, 3—12 x 15 cm, base acute to round-
ed, apex acute to acuminate, margin elegantly waved; nerves 6—9 pairs,
patent, straight or curved, petiole up to 1.5 cm, Cymes solitary, axillary,
2—8 cm long, 10—20-flowered; sometimes widely spreading, up to 35-flower-
ed. Sepals broad-ovate to ovate, 0.7—1.5 x 0.5—1 mm, acute to rounded,
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glabrous to pubescent, ciliclate. Petals 2—3 x 0.7—1.3 mm, acute to
obtuse; oblong to lanceolate, nerves upto 7 pairs. Stamens 1,2—2.25 mm,

'n‘ﬂﬂ-l.nl'n ‘“l‘l““ﬂ_ﬂﬂ‘" T BTt alabhnlore fﬂ CIII‘\I‘ﬂﬁ ﬂ"‘l‘!’l ada o Fhirrmlats
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globular to obovoid,
Type: Nepal, Wallich 1001 p_p. (K-W, microf. !).
Fls. & Frts, :  Probably throughout the year.

Distrib ;. INDIA : Assam, Arunachal Pradesh, Meghalaya, Sikkim,
Uttar Pradesh, West Bengal; BHUTAN, BURMA, CHINA, INDONESIA
LAQS, NEPAL, THAILAND, VIETNAM.

Exsice. ; Sikkim, Nagri, 1000 m, 4.5.1862, T. Anderson 116 (CAL);
Sikkim, Singtam 140 m, 15.5.1967, N.C. Majumder & R.M. Dutta 382
(CAL).

Ecol. - On road sides; in thickets and forests, between 140 and 2000 m
altitude.

Pollen grains ; Prolate, subangular in polar view, P/E = 1.45—].52,
tectum 1.0 xm thick, columella 0.5 um thick, endexine 1.0 utn thick, reti-

...... cbnulemanhata roatinnlate Anorcan of nalac Ineafng 1 0 1 &7 e I -1
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am diameter, ectoaperiure slit-like, endoaperture lalongate (Mandal et
Mitra in Geophytology 12(2) : 172—173. 1982),

6. S. purpurea Hook. I & Thoms., Fl. Ind. I: 209. 1855; Hook. f,,
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Kanjilal et af., Fl. Assam 2 : 124, 1936; v. d, Water in Blumea 26 : 52.
1980.

Local names :  Jermineirang-Chhai (Asm.), Dieng-Jermeri (Kh.).

Shrubs or climbers, upto 4.5 m. Leaves 3—12 x 1.5—4.5 cm, oblong,
oblong-ovate to sublaneolate, nerves 4—6 pairs. Cymes solitary, axillary,
up to 4.5cm, 3—6-flowered, glabrous. Sepals unequal up to 1.5mm. Petals
3, avate or elliptic to oblong-ovate, 3.0—4.5 % 1.25~2.25 mm. Stamens §,
1.5—-1.75 mm. Pistil [.3—1.7 mm; siyles garrowly conical to conical, ovary
ovoid, giabrous. Druplets globular to somewhat obovoid.

Type : Meghalaya, Khasia, alt. 12001800 m, Hooker f., & Thomson
s.n. (K, Photo!)

Fls.: Feb.—Apr; Fris.: Apr.—Junm

Distrib : INDIA : Assam, Meghalaya, Sikkim, Uttar Prasdesh, West
Bengal; BURMA, NEPAL, THAILAND.

AL Ly quu H

Exsice. : Meghalaya, Khasia Hills, 4.4.1894, G.4. Gammie 338 (CAL),
Meghalaya, Nongstoin 19.6.1858, G. Panigrahi 16461 (ASSAM).

rf. No.: n= alla er af., Taxo
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Pollen grains ©  Prolate, L circular in polar view, P/E = 1,21—1.60,
tectum (.50 xm thick, columella .25 um thick, indistinct, endexine

0.5 um thick, finely reficulate, lumina (.5—1.0 um diameter, ectoaperture
=10 171 o mrx A amm bt | o~ e da e PR Ao o RArea o e e leedm ] o 1M
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(2) 1 172-173. 1982).

Ecol. : Occurs in thickets and forests between 200 and 2100 m
altitude.




STACHYURACEAE

Small trees or shrubs. Leaves aiternate, serrate, membranous, exsti-
pulate. Inflorescence axillary, racemes or spikes, pendulous; bracteoles
2, cannate, Flowers bisexual, tetramerous. Sepals 4, imbricate. Petals
4, free, imbricate. Stamens 4 - 4, hopogynous, gnthers versatile, bilocu-
lar, Qvary superior, syncarpous, tetralocular; placentation axile, ovules
indefinite; st_vle simple Berry erect, seeds small, endosperm fleshy,

cawille vy otroi Y Y Tedam
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Distrib. : Monotypic, subtmp:cal to temperate regions of India
(Eastern Himalayas}, Nepal, Bhutan, N. Burma, W. & C. China, Japan,
and Taiwan. 7-8 species in the world, 1 in India.

Notes :  Agardh (1858) separated this genus under a monotypic family
Stachywraceae, while Bentham & Hooker (Gen. PL. 1: 184. 1862) treated
this under tribe Sauraueae of the family Ternstroemiaceae of Guttiferales
and was followed by Dyer (in Hooker’s Fl. Brit. India 1: 288, 1872).
Hutchinson (/.c.), based on the wood anatomy and ranunculaceous type
of stomata, accorded the systematic position of the family under the order
Hamamelidales instead or Guttiferales,

STACHYURUS

Sieb. & Zuec., Fl. Jap. 42, t. 18. 1835; Benth. & Hook. ., Gen. Pl 1:
184. 1862; Engl. & Prantl, Nat. Pflanzenfam. 3, 6 : 192, 1893; Hutch.,
Gen. Fl. Pl. 2 : 105. 1967.

Generic characters as of family.

Type 1 8. praecox Sied. & Zuce,

Stachyurns himalaicns Hook. f. & Thoms, ex Benth. in Joura. Linn. Soc.
Bot. 5: 55. 1861, in adnota; Dyer in Hook, f., Fl. Brit. India 1 ; 288.
1874,

Shrubs or smalil trees, much branched from base; branches strapgling,
gland-dotted, ribbed, reddish-purpte. Leaves glabrous, membranous to
subcoriacecus, lamina 6—13 x 3.2—5.5 cm, lanceolate to ovate-lanceolate
to elliptic, base rounded, apex acuminate, margin serrate and thickened,
reticulation distinct; petioles 8—12 mm long, curved at base. Spikes

*Botanical Survey of India, Sikkim-Himalaya Circle, Gangtok,
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axillary, solitary, 5—11 ¢m long, pendulous, peduncles curved. Flowers
subsessile; bracts leafy, bracteoles 2, opposite, 2.0—3.5 x 2,5—3.0 mm,
ovate, cucnliate, glabrous, coriaceous, connate at base, reddish-brown.
Sepals 4, imbricate, 4.5—5 5 x 3—4 mm, ovate, thick, cucullate, greenish-
vellow, margin thin, Petals 4, 6.5—7.5 x 4—5 mm, obovate, cucullate,

nirplish-niak becomine greenish- un'.'!nu.r thi .n]r marein thin Lrarmane B
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diplostemonous, filaments outer 5— ﬁmm long and inner 1.5—2.5mm long,
thick at base. Ovary sobglobose; styles 2.5--3.0 mm long, persistent;
stigma globose, Berry 5—6 mm diam., globosz.

Type : India, Sikkim, Lachen-Lachung, 1500-2500 m, J.D). Hooker
st (K, Photo!)

Fls. & Frs.: Mar.—Jul.

Distrib. © INDIA : Eastern Himalayas, W. Bengal (Darjeeiing),
Arunchal Pradesh, Sikkim, Nagaland, Manipur; WEPAL, BHUTAN,
S. TIBET, N. BURMA, W. & C. CHINA,

Eeol. :  Grows in open valleys in temperate zone.

Exsicc.: INDIA @ Arunachal Pradesh, Kameng District, §, 4.1957,
Panigrahi 15975 (CAL); Rahung, 5,900 ft. (¢. 1800 m), 15.5,1957, R.S.
Rao 7431 (CAL); Manipur Khongui, 4,000 ft., {c. 1250 m), 26.4.1882,
G. Wart 6741 (CAL); Nagaland, MNaga hills, F. Kingdon-WWard 11116
(CAL); Sikkim, Chungthang, 5180 ft. (¢. 1,700 m), X. Biswas 6824 (CAL),
West Bengal, Singalila Range, Rithu Block, 8,000 ft {¢. 2,400 m), 23.3.1900,
B, Q'lnn'f'! y. l'”l'" P_nonvn e, ICATY
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SYMPLOCACEAE

Desfontaines in Mem. Mus. Hist, Nat. Paris 6 : 9. 1820 (Symploceae)
D. K. Hore*

Shrubs to large evergreen trees. Leaves simple, alternate or gpirally
arranged, petioled, rarely almost sessile. Flowers in spikes, racemes or
panicles, mostly from upper leaf axils, sometimes condensed to clusters,
rarely solitary, supported by 1 bract and 2 bracteoles, actinomorphic,
bisexual, rarely unisexval, mostly fragrant. Calyx with a very short tube
or often elongate above the inferior ovary, 3—5-lobed, imbricate or
valvate, persistent. Corolla sympetalous, divided halfway up to the base,
whitish, bluish or purplish, Stamens monadelphous or pentadelphous;
filaments cylindrical or flattened; anthers globose, longitudinal dehiscene,
introrse. Ovary inferior or semi-inferior, 2—5-loculed with complete septa;
ovules 2—4 in each locule, pendulous, anatropous; style 1; stigma capitate.
Dminmac prowned by tha nercisfent calvx-lohsc Stone oftan rlbvhu rarely
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smooth. Se¢eds straight or curved with copious endosperm. Embryo

straight or curved.

Pojlen : Subtriangular, triangular or rarely rectangular; aperture
generally angular; 3(—4)-porate or calporate; pores non-annulate or some-
times rims enveloping the pores; colpi much smaller, insignificant in con-
trast to ora, mostly circular or lalongate; sexine psilate, obscure and
granulate; sexine and nexine equithick ot sexine slightly thicker than
nexine (Gupta and Sharma in Geophytology 7(2) ; 147-159. 1977).
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(Nooteboom, Rev. Symplocac. 36. 1975) in the tropics of Indo-Australia
and the New World, particularly America, extending to Mexico, SE
United States and Brazil, absent in Africa; 33 species in India of which
13 taxa belonging to 10 species are endemic.

Notes . De Candolle (Prodr. 8 : 244. 1344), Bentham & Hooker 1.
(Gen. PL. 2. 2: 668. 1876) and Clarke (Hook. f. Fl. Brit. India 3 : 572,
1882) included the genus Symplocos under the family Styraceae. But
Desfotaines (7. ¢.) first used the term Order “Symploceae” and later D.
Don (Symplocineae-Prodr. Fl. Nepal. 144, 1825 excl. Schoepfia Schreb.)
regarded it as a family. Subsequently several taxonomists accepted D,
Don’s view. Nooteboom in his monograph {/.c.) established it as a distinct

monogeneric family. The family Symplocaceae is distinguished from

*Department of Agricultural Engineering, Indian Institute of Technology,

Kharagpur.
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Styracaceae by fasciculate {(adelphous) stamens with globose to ovoid-sub-
ulnhm.e anthers, semi-infarior 1o inferior ovaries with 2—3 loonles sand dm.
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paceous fruits with persistent calyx-lobes.

SYMPLOCOS

Jacquin, Enum. PL Carib. 5: 24. 1760; Benth. & Hook. f., Gen. Pl. 2, 2:
668. 1876, Clarke in Hook. f., Fl. Brit. India 3 : 572. 1882; Brand in Engl.
Pflanzenr, Heft 6 ; 13. 1901; Hutch. Gen. FIL. Pl 2 : 39. 1968; Nooteboom,
Rev. Symplocac. 33. 1975 erin Fl. Males. 1. 8(2) : 205, 1977 et in Rev.
Handb. FL. Ceylon 3 : 454. 1981; Hore in Ind. Forester 109(4) : 246. 1983.

Characters as of the family,

Ecol. : Al are evergreen except Symplocos paniculata (Thunb.) Mig.,
which is deciduous. A few are restricted to lowlands, otherwise mostly
occur on the hills and in mountain forests of the Himalayas, Western
Ghats and Andaman and Nicobar Islands.

Notes: Based on stamen character the genus was subdivided by
Brand (J.c. 25.1901) into four subgenera i.e. Epigenera, Hopea, Microsym-
plocos and Eusymplocos. When all morpkological characters are consider-
ed the gepus can be divided only into two subgenera viz., snbgen.
Symplocos and subgen. Hopea This is further supported by palynology
(Meijden in Pollen et Spores 12(4) : 513--551. 1970).

KEY TO THE SUBGENERA

la. Flower buds clavate. Petals distinctly
connatc into a tube, often to above the

then abruptlv expanded Stameus mona-
delphous, fllaments adnate to tubular
corolla .Subgen. Symplocos 1.

1b. Flower buds subglobose. Petals connate
at the very base only, spreading. Stamens
mostly pentadelphous {exceptin S. oligan-
dra), flaments slender, adnate to corolla
base ...subgen. Hopea 2

KEY TO THE SPECIES
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Infiorescence 1—4-flowered, pendulous.
Calyx-tube 5—6 mm, infundibuliform. Fruit

obovate to cylindric .5, pendula 24
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1b. Leaves 5—6 x 1.5—2.0 cm, base abruptly
attennate. Inflorescence erect. Calyx-tube

2.5—3.0 mm, cupular. Fruits cylindric or
club-shaped o3 S255ilis 20

KEY TO THE SPECIES

Subgen. 2. Hopea (Linn.) C. B, Clarke in Hook. f., Fl. Brit. India 3 : 572.
1882. Hopea Linn. Mant. 1 : 105. 1767.

la. Plants deciduous. Fruits obliquely ovoid
or globose, deep blue when ripe ...3. paniculata 23

1b. Pianis evergreen. Fruits otherwise, never
deep blue when ripe:

2a. Stamen bundles always in pairs ...5. oligandra 21

2b. Stamens always more than 2 in a bundle,
mostly pentadelphous :

spikes as in S. macrophylla) ;
4a. Twigs hairy at least when young :

5a. Stamens more than 70 in a2 flower (rarely
40 as in S. macrophylla ssp. rosea)

6a, Racemes upto 10 cm long. Leaf marging
dentate S macrophylia 17

6b. Racemes up to 7cm long. Leaf margins
serrafe or dentate :

7a. lLamina elliptic to elliptic-oblong with
712 pairs of secondary nerves:

8a. Bracts and bractecles persistent; calyx-tube

tomentose ...5. anomala 2
8b. Bracts and bracteoles caducous; calyx-

tube glabrous oS, kurgensis 13
7b.  Lamina obovate-lanceolate with 5-6 pairs

of secondary nerves S. wynadense 33

3b.  Stamens always less than 60 in a flower :

9a. Lamina 12 cm long or less, sometimes as
short as 3 cm, 3—10 pairs of pinnate
secondary veins !

10a. Floral disc glabrous :



140

BOTANICAL SURVEY OF INDIA

11a.

11b,

10b.
13a,
13b.

9b.

4b.

14a.
154,

15b.

16a.

16b.

17a.

17b,

18a.

18b,

14b,
19a.

v JHEILFL O bn L1

Petioles usually 10—15 mm long; lamina

LY Y ymm sonllay P )

COnACCOILs, IeTYCS UsUAnY 10 paiis
Petioles short, 2—7mm i¢ng; lamina
membranous or chartaceous; nerves 3—7

pais

. Inflorescence I—2 cm long. Fruits ampulli-

form

Lad

TI'Iﬁﬂfa.fﬂﬂﬁﬂﬂ , “_ I e '
Y ol gl any [

LY 1

ovoid-cylindric

Floral disc hairy :
Fruits rounded or ovoid
Fruits ampulliform

Lamina 1420 cm long with 14-—16 pairs
of pinnate secondry veins

Twigs giabrous when young :
Styles always glabrous :

Lamica more than 16 cm. Stamens about
80; floral disc hairy

Lamina upto 16 cm lopg. Stamens 25-—-60;
floral disc always glabrous

Stamens about 25. Lamina with 10—15
pairs of secondary veins

Stamens 40—60. Lamina with 5—10 pairs
of secondary veins :

Lamina 8—13cm [ong, acuminate. Flowers
§—7, in racemes

Lamina 2.5—4.8 crn long, obtuse to sub-
obtuse. Flower solitary

Bracts present, bracteoles persistent.
Stamens aearly 40
Bracts absent, bracteoles caducous.

Stamens nearly 60
Styles hairy or rarely glabrescent !

Calyx lobes ovate, margins hairy but sur-
face glabrous. Fruits oveid to eilipsoid or
flask-shaped :

werS, ViFidTSSima 32

oS, Catidata 3

o.5. theaefolia 31
...8. fasciculata 7

w3 dryophila 6

.S, hookeri 11

.8 glomerara 10

.S, ramosissima 28

. Mmongntha 18

. 8. gnamaligyana 1



20a,
2la,
21b,
20b.

19b.

3b.
22a.
23a.
244,
24b.

25b.

23b.

26a.

SYMPLOCACEAE

Fruits ovoid to ellipsoid ;

Pedicels 1—1-5mm long. Stamens about 40
Pedicels 1—3 mm long. Stamens 50—100
Fruits flask-shaped

Calyx lobes triangular to
margins glabrous, apical surface hairy.
Fruits cylindric

Flowers in spike :

Styles glabrous :

Fruits cylindric :

Leaves cuneate. Sepal margins glabrous

Leaves attenuate. Sepal margins minutely
hairy :

lanceolate,

. Petioles 2—3 mm long. Styles constricted

at the middle

Petioles 8—14mm long. Styles not cons-
tricted at the middle

Fruits ellipsoid to ovoid-ellipsoid, globose
ot ampulliform :

Spikes usnally tripartite below. Stamens
40 —50

141

--.S. oxyphylla 22
S, tacemosa 27
...5. odoratissima 20

-..3. pyrifolia 26

.5, foliosa 8

.S, hwegeliana 12

8. cochinchinensis 4

. 26b. Spikes never tripartite below. Stamens

22b.
27a.
28a.

28b.
——surface tomentose to pubcscent —atleast

293,

296,

25—35
Styles hairy at least at the base :
Bracts tomentose but apex glabrons:

Leaves forming a crown at the branch tips;
jamina margins revolute, surface glabrous

Leaves not forming any crown at the
branch tips; lamina margins not revolute,

5. lancifolia 14

8. complanata S

along the midrib :

Leaves 21—26 em long with 12—16 pairs
of nerves. Fruits subeylindric, 1.3—1.5 X

WA

Leaves 12.0—16.5 cm long with 5--11 pairs
of nerves. Fruits cylindric, 2.5—3.0 X
1.i—I1.3¢cm
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27b. Bracts glabrous but margins hairy :
30a. Leaves glabrous, margin revolute, Racemes

or spikes compactly fwwered 8. lucida 15
30b. Leaves vilious or fulvous-birsute, margin
not revelute, Spikes 1—3-flowered oS prlchra 25

1. Symplocos anamaliayana Bedd., For. Man. Bot. 150, 1872 e Ic. t.
116. 1874; Clarke in Hook. f., Fl. Brit India 3 : 581. 1882; Gamble,
Fl. Pres. Madras 5: 784, 1923 (Repr. ed. 2:551. 1557); Sheity &
Vivekananthan in Bull. Bot. Surv. India 14: 21.1975 (1972); Noote-
boom, Rev. Symplocac. 124, 1975. §. uniffora Bedd. in Trans. Linn,

Soc. 25 : 219. 1866 non Benth, (1841).

Smail trees; branchlets glabrous; bark with longitudinal striations.
Leaves 2.5—4.8 x 2.0—2.8 cm, broadly elliptic, subobtuse, margins crenu-
late, incurved, midrib slightly depressed, nerves 6—7 pairs, base cuneate
to rounded, glabrous, chartaceous; petioles 1.5--3,0rmm. Flowers solitary,

aviltarv: nodicale 0,81 ":f-rn u]nhrnnn bracts aheent. hrartanlee radneons
“n].l“l.’ "“l"vl‘“ R LA AL S W hkif ) I R WAY BV SWARY S WE W WL T Oy W W LSRRy

margins pilose. Calyx Iobes abovate obtuse,hirtellous along the margins
and apical region. Corolla 5—6mm, ovate. Stamens ¢. 60 pentadelphous;
anthers oblong. Styles 1.8 mm, glabrous; stigmas flat. Disc glabrous.
Fruits not seen.

Type : India, Anamallay Hills, Beddome 4930 (BM, Photo I).
Fls.: Mar.—May.
Distrib. : INDIA : Tamil Nadu, Kerala; endemic.

Pollen : Tsopolar, 3-colporate, elliptic in meridinnal view and triangular
in polar view, ¢cctoaperture small, narrow, margin not differentiated, axine
tectate, tectum verrucate. Some grains are 2-colporate (Vasanthy in

_Trav. Sect. Sc. Tech., Inst. Fanc. Pond. Tome 15. 37--38. PL 34, fig.
588—591. 1976).

2. Symploces anomala Brand in Bot, Jahrb, 29 : 529. 1900; Nooteboom,
Rev. Symplocac. 126. 1975 et in Fl. Males. I, 8(2) : 239. 1977. §.
nagensis Fischer in Kew Bull. 38, 1940.

Shrubs or small trees; twigs densely brown tomentose or glabrescent.
L eaves 5—103>2—3 cm, elliptic-oblong, acuminate, cuneate, midrib promi-
nent below, nerves 7--8 pairs; petioles 3 —3 mm, hairy, winged, slightly com-
pressed. Racemes 2.0—3.5 cm long, lax, tomentose to appressedly pubes-
cent; bracts and bracteoles ovate, persistent, appressed pubescent outside.
Calyx 2.8 mm long, tomentose, lobes semiorbicular. Corolia lobes .
4 mm long, ovate, obtuse, cream-coloured., Stamens over 1{0, pentadel-
phous. Disc cylindrical, tomeniose or hairy. Ovary 2-loculed; style

glabrous. Fruits 10 x 6 mm, ellipsoid.
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Type : China, Szechwan, Henry 7094 (E).
Fls.: Sep.—Nov.. Fris.: Nov.—Dec.

Distrib. : INDIA : Nagaland; BURMA, THAILAND, SUMATRA,
BORNEOQO, MALAY PENINSULA, CHINA, VIETNAM, TAIWAN,
JAPAN.

3. Symplocos candata Wall. ex G. Don, Gen. Syst. 4:3. 1837; Clarke
in Hook. f., Fl. Brit. India 3 : 577. 1882; Cowan & Cowan, Trees N.
Beng. 87. 1929; Kaniilal ef o/.. Fl. Assam 3: 213, 1939; Banerji in Rec.
Bot. Surv. India 19(2) : 64. 1966,

Large shrubs or trees, 3—!8m. Leaves 5.0—7.5x2.5—3.0cm, lanceo-
late, candate, cuneate, lower half subentire, upper half serrnlate, charta-
ceous; nerves 6—7 pairs, prominent on the lower surface; petioles
2.0—2.5mm. Racemes lax, 2.5—3.0cm, villose or fulvous, subhirsute;
pedicels 0.8—1.2mm; bracts 1.2 x [.0 mm, woolly; bracteoles 0.8 x 0.5 mm,
lanceolate, acuminate, margin silky hairy. Calyx lobes 1.5 X 0.8—1.0mm,
ovate, subacute to obtuse, margin hairy. Corolla lobes 3.5—4.0 x 1.5—
2.0 mm, oblong-lanceolate, yellowish. Stamens c¢. 23, pentadelphous.
Disc glabrous; ovaries 35-loculed; styles ¢. 4.5 mm; stigmas rounded to
capitate. Fruits c. 7.0 x 3.8 mm, ovoid-cylindric, crowned with enlarged
calyx teeth, brown.

Type: India, Mont. Silhet, H. Bruce-Wall. Num. List No. 4413
(K-W, Photo !).

Fls.: Mar.—Apr.; Fris.:  Jul.—Sep.

Distrib, . INDIA : Sikkim, West Bengal, Meghalaya, Nagaland;
NEPAL, BANGLADESH, BURMA, JAPAN.

Ecol. . Tropical to temperate Fastern Himalayas between 1000m
and 2500 m, pacticularly found in evergreen hilly jungles.

Pollen: 3-colporate, rarely 4-colporate, brevi-colpate. Oblate
{22.5 x 32.5 um), range 2025 x 3035 pm, aspidate. Amb trisngular.
Colpi small, ends pointed and membrane psilate, Ora < circular with
thickened margins. Ora membrane psilate. Exine thickness c. 2 um.

me as Ik as naxine. i -
Sharma in Geophytology 7¢(2): 153. 1977).

Notes: The species is closely allied to Symplocos sumuntia Buch.-
Ham. ex . Don. and Nooteboom (/.c.) has treated the two as conspe-

Y N Fommes tha fariam o 3% chastars laneth ol caneial.

lrl-ﬁ\.- it cao Dc u[bul]Eumu:‘d ficm the latter u_r !.IJ SRR AvAEL] ol yvuuu;
and {amina, lesser number of nerves and also caudate type of leaf apex;
(1) margins of sepals hairy; (iii) number of stamens 25. Anatomy of

Petiole also roveals the distinction between the two species. In S, caudaytg,



144 BOTANICAL SURVEY OF INDIA

'y . sl v dla 24 ii!‘ ﬂL“l-hﬂr' nl . '—n ad thrasie ot thoa
|4 TL=) mL\,uuu YaaClldl OUundiG I3 ¥ TalG Pl 11 MOTancica LMLULUA ML LIk

entire length of the petiole; crysials do not occur in the ground tissue

whereas in S, sumuntia the median vascular bundle is semilunar in shape
and gives off |—2 lateral traces from the middle to distal region of the
petiole; crystals found in the ground tissue.

4  Qummmloecas cochinchinensis ” our.) 8. Maoore in Iourn, Rot, 52 - 14%,

Te aFFamaprav e ST e TR vinnera

1914; Guillaumin in Bull. Soc Bot Fr. 717: 277. 1924; Merr. in Trans.
Amer. Phil. Soc. (N. 8.) 24 ; 304, 1935; Nooteboom, Rev. Symplocac,
141, 1975 et in FL. Males. 1. 8(2) : 245. 1977. Dicalix cochinchinensis

Lour., Fl. Cochinch. 1 :663. 1790. Myrius laurinus Retz,, Obs. Bot. 4 :
26, 1786, S. lauring Wall, ex G. Don, Gen. Syst. 4 : 3, 1837.

Small shrubs to large trees. Leaves 6—20 x 2.5—6.0 cm. Spikes or
panicles, tripartite below, 4—15 cm long. Flowers sessile, white to yellowish-
white. Stamens 40--50. Fruits ovoid or ampulliform, ribbed. Seeds and
embryo curved. Very variable species.

Y TO THE SUBSPECIES
1a. Nerves 12—15 pairs. Calyx-lobes villose
on the margin, often enlarged in fruit, for-

ming a conical beak ...58p. cochinchinensis
1b, Nerves 6--9 pairs. Calyx lobes glabrous,

not enlarged in fruit .58, faurina
ssp. cochinchinensis

Dicalix javanicus B\, Bijdr. 1117. 1826. S. ferrugines Roxb., Fl. Ind.
2:542. 1832; 8. ferruginea Roxb. var. polvstachya Clarke in Hook. f,,
Fl. Brit. India 3 : 5375. 1882.

[ e ¥ N [ e

Local Names : Mota Bhomroti, Sangram (Asm.); Bhavru (Garh.)
Fylinazur (Kh.); Bhumroti (Nag.);
Fig. 30

Shrubs or trees, 6—18 m; stems pubescent. Leaves 16--20x3.8—5,5cm,
apex acuminate, base cuneate, serrulate to serrate often with blunt

alamAdnlasr tacibh dawmoaber 1‘1‘-«-4‘- lnl'n-n' AR SNV R 1"___' E mairs sarsarsdrant s
Elﬂll““lnl lbhllj’ uﬁuﬂhl: 'Illuaui IR Gl W ¥ M J e | F“llﬂ Plulllllluul Wik

abaxial surface, villose; petioles 0.5—1.5 cm. Spikes 4 - 8 cm, tripartite
below, 1.5—=2.0 x 1.2—2.,0 mm, villose on the margin, whitish to light
yellow, Flowers sessile. Calyx lobes 1.5—2.2 x 1.2-~1.4 mm, hairy.
Corolla 2.0—3.5 x 1.2—15 mm. Stamens 40—~f0, pentadelphous;
filaments slender. Styles glabrous; stigmas capitate. Fruits 6 x 5 mm,
ovoid, beaked, faintly ribbed.

Type: Cochinchina, Loureirc 5. n, (BM, Photo ).
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Fis.: Jan.—Mar.; Fris.: Apr—Jun.

Distrib. : INDIA : Uttar Pradesh, Sikkim, Arunachal Pradesh,
Assam, Meghalaya, Mizoram, Tripura; NEPAL, BURMA, THAILAND,

Ecol.: Temperate regions of the Himalayas between 400 m and
1800 m: occurs along the margin nf dense lllmﬂe low wet eround and

LR LE o DAL Vo LEIZLL o=

sometimes in open jungle of small hills.

Uses : Wood used for house posts and furniture in the Garo region.
Rosaries are made from the dry fruits.

Notes : There are 4 varietics under the subspecies cochinchinensis
occurring in the Old World (Nooteboom, /lr.). Out of these, var.

CUL(IHI;HI"ETI.N! l-h l.IJI-IIlU- lll lllulﬂ

ssp. lamrina (Retz.) Nooteboom, Rev. Symplocac. 156. 1975 et in Fl.

Males. 1.8 (2) : 248, 1977 et in Dassanayake & Fosberg, Rev. Hanbd.
F1, Ceylon 3+ 458, 1981: Ramamoorthy in Saldanha & Nicholson, Fl.

ShTAS - 23 mhirsEaahEte w S was P L

Hassan Dist. 198, 1976. Myrtus laurinus Retz., Obs. Bot. 4 : 26. 1786.
Drupatris cochinchinensis Lour., Fl. Cochinch, 1 : 314. 1790. 8. spicgta
Roxb., Fl. Ind. 2 : 541. 1832; Clarke in Hook. f., Fl. Brit. India 3 :
573. 1882. S. attenuara Wall. ex DC.. Prod. § : 256. 1844, Fig. 31

Focal names : Bholia (Hindi); Bhumroti (Asm.); Buri, Bhoagti (Beng.);
Boothganni (Kan.); Diengpi (Kh.Y; Gyong (Lep.}; Kholme (Nep.);

Kambli-vetti (Tam.).

Shrubs to trees, 2—1 8 m. Leaves 6—15 x 2.5—6.0cm, lanceolate, acumi-
nate, serralate to crenate, base attenuate to cuneate, nerves prominent,

pattite below; flowers sessile, lax, white to yellowish-white; bracteoles 0.8 X
1.2 mm, sofity kairy along the margin. Calyx-lobes 0.7——1.2 x 0.6 —1.0 mm.
Corolla Jobes 2.4—4.0 x 1.0—2.2 mm. Stamens 45--50; filaments exceed the
length of petals, flat. Styles filiform; stigmas capitate. Fruits 4.5 x
4.0 mm, ovoid, ribbed, green when young, bluish when ripe.

Type: Sri Lanka (Cevlon), J. Burmann, Thes. Zeyl. t. 62. 1737.
Fls.: Jan.—Mar.;  Frts.: Apr.—Jun.

..... r TRITRY A [ Tade e Then Jonl.
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Bengal, Arunachal Pradesh, Assam, Meghalaya, Mizoram, Nagaland,
Bihar, Maharashtra, Karnataka, Tamil Nadu, Kerala, Andamaa Islands;
NEPAL, BANGLADESH, BURMA, SR! LANKA, INDONESIA,
MALAY PENINSULA, CHINA, JAPAN, PACIFIC ISLANDS.
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Fig. 31, Symplocos cochinchinensis (Lour.) 8. Moore ssp. Jauring (Retz ) Nootb,
A. Flowering twigs. B. Bracteoles. C. Calyx. D. Corolla, E. Stamens.
F. Pistil. G. Young fruit,



148 BOTANICAL SURVEY OF INDIA

Feol,: Grows in evergreen, mixed evergreen and wet deciduous
forests, particularly near water courses and margins of jungles on hills.
In South Indian hitls they are gencrally found in ‘Sholas’.
tion of leaves is valued in Indian medicines., Powdered bark is given with
honey to cure biliousness, haemorrhage, diarrhoea, gonorrhoea and
diseases of the eyes. The seeds are used as beads and in Kerala the
people use to put them round childeen’s neck to avert evil. The wood

is used for fuel.
Chr. No.: 2n = 22,22 + | - 2B (Nootehoom, Rev. Symplocac. 17.

1975).
Pollen : Suboblate, 3-porate, pore circular, ¢. 5 um in diameter,

[N T - Dotnn o ™ n ali T [ ORI TIVE UL DUSRPE NN SRR
FICSUPMITIURTE €. 12 {Ill. CALIKE € & QU1 LIIVA.  OCAILG SIFELIILY LILIICARCT Ll

nexine. Spinules present, ¢, 1.5 am in length, Pattern granulate {Gupta &
Sharma in Geophytology 7(2) : 151, 1977),

5. Symplocos complanats Brand in Engl, Planzenr. Heft §: 50. 1901;
Brandis, Ind. Trees 440. [906; Nooteboom, Rev. Symplocac, 294,

1975: Hore in Journ. Econ. Tax. Bof. 3 ; 315. 1982,

Trees, twigs glabrous. Leaves condensed at branch apex, 7.5—9.0 x
3.5—4.0 cm, elliptic to lanceolate-oblong, apex rounded or somewhat trun-
cate, nerves, J0—I11 pairs, denticulate, revolute in the lower surface, glab-
rous; petioles subsessile to sessile. Spikes 2.5—4.0 cm long, densely villous;
bracts 5.0~ 5.2 x 2.5—3.0 mm, spathuiate, densely viilous; bracteoles 2.3 x
2 mm. Flowers sessile. Calyx lobes 5, enclosed about half the length
of the flower, hairy. Corolia lobes 5—6, 4.5—6.0 X 2—3 mm, glabrous.
Stamens ¢. B0; filaments unequal, glabrous. Disc hairy. Styles 4.0--

— 4.5 mm, base hairy; stigmas flat or oblique. Fruit unknown.
Tvpe :  Asia, Hugel 3472 (W),
Fls. : FebMar.; Fris.: Mar. o
Distrib. ©: INDIA : Nilgiris; endemic.
Nores ;. Represented only by the type specimen,

[P I
IWilus.

6. Symplocos dryophila C. B. Ciarke in Hook. 1., Fl. Brit. India 3 : 578.
1882; Cowan & Cowan, Trees N. Beng. 87. 1929; Kanjilal er al., FL
Assam 3: 213. 1939; Yamazaki in Hara, Fl. E. Himal. I : 250, 1966;
Nooteboom, Rev. Symplocac. 190. 1975,

Local name :  Chillay-kharani (Nep.).

Trees, branches fulvous-hirsute. Leaves 14—20 x 4.5—5.8cm, lanceo-
late, shortly cuspidate, subentire, nerves 14 — 16 pairs; petioles 1.5—2.3cm.
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m Tonpg, lax, fulvous hirsute; pedicels 3. .5 mm; bracts
and bracteoles lanceolate, elongated, sometimes acicular, obtuse, villose at
the apex and along the margin. Calyx-lobes .8 x 1.0 mm, entire with a
few long hairs at apex. Corolla lobes 3.5—5.0 x 2.5—3.0 mm, lanceoclate
1o ovate. Stamens ¢. 50, pentadelphous; filaments flat. Dis¢ with a few
hairs. Stylar base sometimes with small thorn-like projections. Fruits 7—38
X 4 mm, subglobose, reddish-brown.

o=1.% . — , rr

o I T T %
£ ¥pe o lnulﬂ, allbﬁ.lmg 1— Il « L. QoK. . &

33 (K, Photo!).
Fls.: Apr.~May; Fris.: Jul.—Oct.

Disprib. ;. INDIA : Sikkim, Woest Bengal, Manipur, Nagaland;
NEPAL, TIBET, BURMA, THAILAND, CHINA, VIETNAM.

Pollen : Tricolporate, brevicolpate, anguloaperturate, oblate, celpi
thint, small with acute apices, colpi membrane psilate. Qra circular ¢.
6 um in diameter, Exine thickness ¢, 2 pm. Sexine as thick as nexine.

Pattern granulate (Gupta & Sharma, Geophytology 7(2) : 152. 1977).

6. Symplocos fasciculata Zoll,, Syst. Verz. 2 : 136. 1854; Clarke in Hook.
f., Fl. Brit. India 3 : 574, 1882; King & Gamble in Journ. Asiat. Soc.
Beng. 74(2): 235. 1906; Backer & Bakh. f., FlL Java 2: 205. 1965;
Nooteboom, Rev. Symplocac. 191. 1175 et in Fl. Males. 1. 8(2) ; 259.
1977,

Shrubs or trees, 3—I3 m high; twigs hairy. Leaves alternately or

shirally arranesd Q__T') v ')_": Felee] p"rnfrﬂ " lnﬂﬂnnlﬂfﬂ anesyY acliminats
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to caudate, base acute to rounded, entire to serrulate, sparsely appressedly
fine hairy beneath; petioles 2-—-8 mm. Racemes in axillary fascicles, some-
times branched, peduncle puberulous; bracts and bracteoles persistent;
Pedicels 2—4 mm; flowers light yellow to white, fragrant. Calyx lobes 0.8—

1.5 % 0.6—I1.2 mm, ovate, margin hirsute. Corolia lobes 2,0—2.8 X 0.8—
1.5 mm. Stamens 12--135. Disc hairy. Stvies hairy towards thickened base.

b k=

Fruity 57 x 3—4 mm, broadly ot narmwly ampulhform, belly globose.

Type: Java, Blume 2154 (L).
Fis.: Jun.~Jul; Freso: Jul,—Sep.

Distrib: INDIA : Great Nicobar Island; INDONESIA, MALAY
PENINSULA, PHILIPPINES, CELEBES, NEW GUINEA,

Uses: Bark is source of a red dye.

Ecol, : Grows usually in the inland hill forests, sometimes in low wet
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Notes: 8o far known only from one collection {Balakrishnan 3941
PBL) from Great Nicobar Island, India.
8. Symplocos {oliosa Wight, Ic {10, t. 1234, 1848; Clarke in Hook. £,
Fl. Brit. India 1 582. 1882; n,q n, Fl. §. Ind. Hill. Stat. 1:271. 1915;

Gamble, Fl. Prcs. Madras 5: 783. 1923 (Repr. ed. 2 : 550. 195?);
Nooteboom, Rev. Symplocac. 194. 1975. Fig, 32

Local name :  Pal-velloday (Tam.).

Tall trees, branchlets villose. Leaves 7—12 x [.5—3.0cm short acute
or acyminate at apex, cuneate at base, margin glandular serrulate towards
the base, nerves 9—I10 pairs, subparallel, & few pilose hairs along the
midrib underneath, petioles 1.0—1.5cm. Spikes 2,0—5.5 em, fulvous villous;
bracts villose at margin and apex; lowers nearly sessile, Calvx lobes
obovate to ovate, entire, glabrous. Corolla Iobes 4.0--5.5 x 2—3 mm,
lanceolate to ovate. Stamens 55—60, epipetalous at the base. Disc hairy.
Styles glabrous, sometimes with minute projections on its surface. Fruits
1.2—1.4 x 0.5—0.6cm, broadly cylindric, glabrous, reddish-brown.

Type : India, Nilgiris, Pykara, Wight 5. n. (K, Photol).
Fis. 1 Oct,—Dec.; Frts. : Apr.—May.
Distrib: INDIA : Tamil Nadu, Xerala; endemic.

Ecol.: Common in the ‘Shola’ forests of the Western Ghats above
1500 m.

Pollen : Tricolporate, brevicolpate, oblate, 45 X 65 um, colpi very

thin, e. i in len and 1§ am in width, rane psi
rectangular. Fxine ¢, 4 pm, thick. Sexine thicker tham nexine. Pattern
granulate (Gupta & Sharma in Geophytology 7 (2) @ 152. 1977).

9. Symplocos glauca (Thumb.) Koidz. in Bot. Mag. Tokyo 39: 313,
1925; Nooteboom, Rev. Symplocac. 196. 1975; Naithani & Bahadur in
Ind. Forester 107: 722, 198l. Laurus glauca Thunb., Fl. Jap. 173.
1784, S. pealii King ex Das in Assam For. Rec. (Bot) 1: 19. 1934;
Kanjilal ez a/., FL. Assam 3 : 214. 1939,

Local nomes : Gahri-sopa, Nagatota {Asm.); Thingiik (Lus.).

Small trees, 9—-10 m high. Leaves 2126 x 6.5—12.0 cm, oblong-
elliptic, shortly acuminate or obtuse, cuneate and subentire towards
the base, sometimes sparsely woolly hairy below, glandular-serrulate

tmumnrdc amney m"'lfih alavated naryan 17 _1£ maive armta sonres wafinkae
PPV R Gy ANl Wwiw T bl Jlwh Tihed d&= 44 Pﬂll Ty IR WAL Oy e

2.5—3.5cm long. Spikes branched; fltowers white, fragrant; bracts and brac-

teoles persistent, tomentose. Calyx lobes elliptic to triangular, tomentose.
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Fig- 32. Symplocos foliosa Wight

A. Flowering twig. B. Bracteotes. C. Calyx. D. Corolla. E. Stamens,
F. Pistil. G. Young fruits. H. L, S, of ovary,
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Corolla [obes 3—5 mm. Stamens 20-60. Ovary 3-loculed. Disc rarely
villose, surrounding style base. Fruits 1-—3—1.5 X 0.4—0.6 cm, sub-c_::,rlin-
dric, sparsely puberulons or glabrous, bluish-black.

Fis.: Jul.—Aug.; Fris.: Sep.—Oct.

Distrib.: INDIA : Assam; BURMA, CHINA, VIETNAM, TAIWAN,
JAPAN.

Notes: The lower epidermal cells of the leaves are papillose, 2
characteristic feature which distinguishes the species from the rest of
Indian Symplocos.

10. Symplocos glomerata King ex C. B. Clarke in Hook. f., Fl. Brit. India
3: 577.1882; Cowan and Cowan, Trees N. Beng, 26 : 1929; Kanjiial

Sy = = e e 1l

et ql.,, Fl. Assam 3: 210. 1939; Yamazaki in Hara, Fl. E _H_in_la.l.

1 : 250, 1966; Nooteboom, Rev. Symplocac. 199. 1975 et in Fl. Males.
I. 8(2) : 260, 1977.

Local names : Jew-dieng pai-iong (Kh.); Khonne-kharani, Kholme-
kharani (Nep.).

Small trees, 4.5—6.0 m. Leaves 12.0—16.5 x 3.5—4.0 cm, ¢longate,
lanceolate, apex acuminate, base attenuate to cuneate, margin glandular-
serrate; nerves 10—15 pairs, distant and prominent beneath, veins sunk
above forming a conspicuous intermarginal veins, peticles 1.0—1.8 cm.
Flowers axillary, fascicled, yellow; bractecoles margin with woolly hairs.
Calyx lobes 1.0-1.7 x0.8—1.2 m, margin glandular hairy. Corolla lobes
2.5—=5.5 x 1.2—3.0 mm, oblong-lanceolate, obtuse to rovaded. Stamens
¢. 25, pentadelphous. Styles glabrous; stigmas lobed. Fruits 7--8 x 2 mm,
cylindric, sutface with fine longitudinal scars, brown, rarely dark-blue.

Type: India, Sikkim, Herb. Ind. Or. Hook. f. & Thomson, Hoo
55 (K, Photo 1),

Fls,: Apr.—May, Fris.: Aug.—Sep.

Disgrib. : INDIA : Sikkim, West Bengal, Arunachal Pradesh,
Assam, Meghalaya, Manipur, Nagaland; NEPAL, BANGLADESH,
BURMA, MALAY PENINSULA, CHINA, VIETNAM, LAOS,
CAMBODIA.

Ecol. . Temperate regions of Eastern Himalayas from 1500m to
3000 m altitude.

Chr. No.: n =1 (Mchra & Bawa in Evolution 23 : 47]. 1969).

Pollen : Prolate, spheroidal, 34 x 33 um, triporate, exine scabrate
(Hore, Ph.D. thesis, unpubl. Kalyani Univ. 1977).

Notes . Only the typical var. glomerata is represented in India.
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11. Symplocos hookeri C. B, Clarke in Hook. f., Fl, Brit. India 3: 578. 1882;
Kanjilal ef al., Fl. Assam 3 : 214. 1939; Nooteboom, Rev. Symplocac,

207. 1975,

cm, obovate to eblong, acute, cuneate, entire to ﬁncly scrrulate, glabrous;
nerves 8 —I1 pairs, curved upwards and meeting in an intramarginal vein,
much eclevated beneath; petioles 1.4--2.2cm. Flowers in racemes,
peduncles stout. Calyx lobes 1—2 mm, broadly triangular with rouaded
apex, glabrous. Corolla lobes 6—9 mm. Stamens ¢. 80. Disc hairy.
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Type: India, Khasia, Herb. Ind. Or. Hook. f, & Thomson, Hooker
& Thoemson 49 (K, Photo D,
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THAILAND, MALAY PENINSULA, CHINA, VIETNAM.

12. Symplocos huegeliana Brand in Engl. Pfanzenr. Heft 6: 57. 1901;
Brandis, Ind. Trees 439. 1906, Nooteboom, Rev. Symplocac. 294, 1975;
Hore in Journ. Econ. Tax. Bot, 3 : 316. 1982.

Trees; twigs woody, glabrous. Leaves 4.5—5.8 x 1.5-2.3 cm, oblong-
obovate, apex rounded or subretuse, base abruptly attenuate, glandular-
denticulate, tendency to reflex in the jower surface, glabrous, nerves
5--7 pairs, prominent below; petioles 2—3 mm glabrous. Inflorescence
a terminal or axillary spike, ¢. 3—4 cm, glabrous; flowers sessile; bract
margin glabrous. Calyx 1.0~—1.2 x 0.7—1.0mm, margia pilose. Corolla
lobes 5 or rarely 6, 4.5—6.0 x 2.5~3.0 mm, glabrous. Stamens 50;
ftlaments 3-—5mm, slender. Disc glabrous. Styles 2,0—2.5 mm, constricted
at the middle, glabrous; stigma flat. Fruits c¢. 9 mm long, cylindric,

glabrous, brown.
Syntypes ; Asia, Hugel 4365 (W 1); Hugel 4421 (W, n. v.).
Fls.: Feb.—Apr; Fris.: Apr.—onwards.
Distrib, © INDIA : Tamil Nadu (Nilgiris); endemic.
Notes : Represented only by the type specimens,

I13. Symplocos kurgensis C. B. Clarke in Hook. ., Fl. Brit. India 3 : 576.
1882; Brﬂﬁdis, Ind. Trees 441, 1906, Subba Rao & Gﬂpalau in Journ.
Bombay Nat. Hist. Soc. 78(1) : 191. 1981; Nooteboom in Rev. Handb.
Fl. Ceylon 3 : 475. 1981. S. hohenackeri Clarke in Hook. f., Fl. Brit.
India 3 : 582. 1882. 8. hebantha Thw. ex Clarke in Hook. f., Fl. Brit.
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India 3 : 586. 1882. S.macrophylla Wall. ex DC. var. kuwrgensis
{C. B. Clarke)} Nootehoom, Rev. Symplocac. 229. 1975,

Trees; twigs woody niﬂbresggn_t at the tip. Leaves 13.5=—15.0 v 45—
5.5 em, elliptic to c]l:ptm-oblong, obtuse, base rounded; subdenticulate,
minutely glandular, scabrous, villose beneath, nerves 7-—I12 pairs,
petioles 1 ¢cm, pubescent. Panicles 6—7 cm, axis with long soft hairs;
bracts and bracteoles ovate, denscly hairy, caducons; pedicels ¢. 1 mm
with indumentum. Calyx tube ¢, 2 mm long. Corolla-lobes ¢ 5 mm.
Stamens c. 80. Disc glabrous. Fruits 3.2 x 1.3 ¢m, elliptic to cylindrical,

longitudinally grooved, reddish-brown.

Type: India, Coorg (Kurg), Herb. Ind. Or. Hook. f. & Thom.,
Thomson 31 (K, Photo !).

Fis.: Feb.—Mar.; Frts.: Mar.—May.

Distrib. ; INDIA : Karnataka, Kerala; SRI LANKA.,

Ecol. : Localised distribution, tropical rain forests of Coorg and
Chandanathode in Kerala; very rare.

Notes :  The species is closely allied to Symplocos macrophytla Wall.
ex DC.. but differs in leal shape and apex and also i the number of
stamens,

4. Symplocos lancifella Sieb. & Zucc. in Abh. Bayer. Akad. Wiss. Math.-
Phys. Cl. 4 {3} : 133. 1846; C. B. Clarke in Hook. £, Fl, Brit, India 3 ¢
577. 1882; Kanjilal ef al., Fl. Assam 3 : 215, 1939; Nooteboom, Rev.
Symplocac 214, 1975 er in Fl. Males. 18 (2):263. 1977. 8. lancifolia

578. 1832

Trees, 1722 m high, d.b.h. 1.0~~1.5 m, mostly glabrous; bark finely
reticulately fissured. Leaves 7—9 x 2—3 cm, lanceolate, apex acuminate,
base cuneéate to rounded, crenate-serrulate, subcoriaceons to mermmbranots,
nerves 6—11 pairs, glabrous or sometimes fulvous.pilose hairs on midrib-
appressed beneath, petioles 0.5—2.0 mm. Spikes |—2 ¢m, pubescent to
fulvous-pubescent; bracts hairy; bracteoles perslstcnt fulvous-villose; flowers

ahaaaotle 523l alye Talkas 1 73 T&£, 10N 1 wta
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hairy. Coroila lobes 2.0—3.5 x 1.0—1.5 mm, Stamens 25—35, pentadel-
phous; anthers oblong to rounded. Disc and styles glabrous, Fruits
45 x 2—4 mm, ellipsoid to globose.

Ly PN b Voo om am TF—.. L1 F - __ 0™
Iype . Japam, ¥on S5ievoia s. n. {L}.

Fls. . Qct.-—~Nov.; Frts.: Jan.—Feb,

BURMA CHINA VIETNAM PHILIPPINES JAPAN.
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Pollen : Subobiate (35 x 40 um). Amb subtriangular, Pore circular
c. 4 ym in diameter. Pore membrane psilate. Exine thickness c. 4 pm.
Sexine thinner than nexine. Pattern obscure (Gupta & Sharma, Geophyto-
logy 7 (2) : 151. 1977).
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1835 excl. syn. Myrtus laevis; Nooteboom, Rev. Symplocac. 217. 19?5
Laurus lucida Thunb,, FL. Jap. 174, 1784. §. japonica DC., Prodr.
255. 1844; S. pillocalyx C. B. Clarke in Hook. f., Fl. Brit. India 3 :
575. 1882; S. warburgii Brand in Engl. Pflanzer. Heft 6 : 66. 1901.
Fig. 33

Local names: Chandan (Hindi); Bhauri (Beng.); Cashing (Bhut.);
Dieng-pei (Kh.); Kkarani (Nep.); Kharane, Lekh-kharane (Skm.).
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Leaves 9—14 x 2.5—4.5 cm, lanceolate to oblong or obovate, acuminate,
tuneate, margin revolote entire or glandular-dentate, mostly glabrous,
datk green above but yellowing with age; nerves 6 —12 pairs, petioles 7—20
mm long. Flowers in dense racemes or condensed spikes, often tripartite
below, sessile or subsessile; bracts and bracteoles 1.5—3.0 mm loag, margins
hairy. Calyx lobes 1.2--3.0 % 1.3—2.5 mm, margins glandular hairy.
~Corolla jobes 2.5—35,0 % 1.7—-3.0 mn. Stamens 40~—50. Disc hairy. Stylar

base villose; stigmas capitate or discoid, Fruits 7—8 x 4—5 mm, eilipsoid

T meana

to rarely orhicular,

Type : Japan: Thunberg 5. n. (UPS).

Fls.: Dec.—Mar.; Fris.: Apr.—May.

Distrib. 1 INDIA ; Sikkim, Assam, Arunachal Pradesh, Meghalaya,
Tamil Nadu; BHUTAN, NEPAL, BANGLADESH, BURMA,

THAILAND, MALAY PENINSULA, JAVA, SUMATRA, PHILIPPINES,
CHINA, VIETNAM, JAPAN,

Ecol,: Common in temperate deciduous forests. ’Dis_t'rihuted‘ in
Eastern Himalayas, Ncpal Himalayas and Nigins at an aniluac langibg
from 1220 m to 3050 m.

Uses : Tender leaves are boiled and decoction used as eye wash;

mature leaves furnish an ye]low dye. Wood used as fuel and as cheap

streaked with red, is gro ound into a paste and
house post. The grey wood, streaked with red, oun

used in religious ceremonies,
Chr. No.: n = 11 (Mehra & Bawa in Evolution 23 : 471. 1969).

Pollen - Grains sub-oblate, 28 x 34 um, triporate, sexine as thick
as nexine, exine 2 um, sexine echinulate, spine c. 3 pm, bulbous, tip obtuse
(Hore, Ph.D. thesis, unpubl. Kalyani Univ. 1977).
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16. Symplocos macrocarpa Wight ex C. B. Clarke in Hook. f., kL. Bril.
India 3 ; 582. 1882; Gambic, FL. Pres. Madras 5 : 782. 1923 (Repr. ed.

2 : 549. 1957); Nooteboom, Rev, Symplocac. 220. 1975.

Small to medium-sized trees, 15—16 m; twigs brownish pubescent or gla-
brous. Leaves 12—16 5 x 4—6 cm, elliptic, Janceolate to ovate-lanceolate,

O e ar Tk o ozt ok P R S p—— o van tha rideil Iiﬂ“llﬂi’h
buiu;ul,r-, Ll BIALE UL LLCIEALC, Luﬂlldhcuub, PHUBU O it il vinwnu:

nerves 5—11 pairs, petioles 0.5—1.2 cm. Spikes 0.8~—1.5 cm, stout,
pubescent; bracts 3.5--5,0 x 1.5--2,2 mm, spathulate, surface tomentetlous.
Calyx lobes 2.5—3.5 x 1—2 mm, pubescent, Corolla lobes 3.5—4.0 %
20 mm. Stamens c. 40. Disc shortly pilose. Styles ercct, base hairy;
stigma curved. Fruits 2.5—3.0x 1.1— 1.3cm, cylindric, sometimeas rounded,
<alyx rim broad, teeth patent, brownish-yellow,

KEY TO THE SUBSPECIES

la. Leaves lanceolate, serruiate, nerves 9—11
pairs. Dried fruits with longitudinal ridges
scarcely seen ...subsp. macrocarpa

1b.  Leaves ovate-lanceolate, crenate, nerves
5—6 pairs. Dried fruits with 6—8 longi-
tudinal ridges ...subsp. kanarana

55P. mMACrocarpa

Local Names : Malamparaia (Mal.); Paraiei (Tam.).
Type : India, Courtallum, Wighr 467 (K, Photo 1),

Distrib. : INDIA : Tamil Nadu, Kerala; endemic.
Eeal : FEvergreen forests of South India.

Uses : Wood is very suitable for match boxes and splints,

Paollen : Tricolparate, hrpm:n;m!ﬁnlpgr te, g. ae 2 @, sexine tectate,

ki L= 1%

psilate or - finely granulose (Hore, Ph. D. thesis unpubl. Kalyani Univ.

1977).

$Sp. kanarana (Talbot) Nooteboom, Rev. Symplocac. 22[. 1975, S,
kanaranag Talbot. in Journ. Bombay Nat, Hist. Soc. 11 : 238. 1897,
Type : India, North Kanara, Ecunbi, Telbos 3673 (BSI, X, Photol),
Fls.: Mar.—Apr.; Frts.: May—Jul
Distrib. : INDIA : Karnataka, Tamilnadu, Kerala; endemic,

Pl T

Ecol.; Evergreen forests of Western ghats.
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17. Symploces macrophyila Wall. ex DC,, Prodr. 8: 257. 1844; C.B.Clarke
in Hook. f., Fl. Brit. India 3 : 578. 1882; Kanjilal et. ol., Fl. Assam
3 : 212. 1939; Nooteboom, Rev. Symplocac. 222, 1975 exel. syn. S,

v ody s Atuanosdnlis Alatar im Tl HamAdlh Tl Mag Qoeanl £ 6
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187. 1931 er Nooteboom in Rev. Handb. FIL. Ceylon 3 : 477. 1981,

Shrubs or irees, termiral buds with hairy scales. Leaves 4—20 x
6— 7 cm, very variable, narrowly eiliptic, cuneate to rounded at base,
acuminate to obtuse at apex, dentate, denticuiale or minutely claveilate,
midrib adpressed with pilose hairs beneath or glabrous, nerves 6 —1I2 pairs,
curved upwards; petioles 0.5-—2.5 c¢m, hirsute. Flowers in fascicles, spikes
or racemes, up to 10 cm long, densely pubescent; pedicels 1—4 mm;
bracts and bracteoles persistent or caducous. Calyx tvbe c. 2 mm long,
lobes 1.8—3.0 x 0.8—1.0 mm, glabrous or with indumentum. Corolia
2.5—8.0mm. Stamens 40— 100; fitaments glabrous or pilose. Disc glabrous
or hairy. Style glabrous or hairy at base. Fruits 13—20 x 2—8 mm,
smooth or longitudinally grooved.

KEY TO THE SUBSPECIES

Sl
o

Leaves 4.0—5.4 x 2.0—2.7cm, nearly
obtuse, Spikes less than 1 cm; flowers
sessile; filaments pilose ...88p. microphylia
1b. Leaves 1220 > 3.5—7.0 ¢cm, acuminate.
Racemies 3—10 cm; flowers subsessiie to
pedicellate; filaments glabrous :
2a. Leaves subentire. Racemes 6—10¢m; pedi-

cels 2—4 mm; calyxtube always glabrous ...58p. grandifiora

2b. Leaves glandular denticulate. Racemes
3—5cm; pedicels 1—2 mm. Calyx-tube
glabrous to pubescent :

3a. Leaf margin revolute, Corolla 4—8 mm.

Stamens 60—100 w.58p. macrophylla
3b. Leal margin not revolute, Corolla 2.5—
3.2 mm. Stamens 40 ...58p. rosea

ssp. macrophylla S, gardneriana Wight, Ie. 4:10. t. 1231, 1848. S.
ifsiana Fischer in Wew Bull. 37. 1940.

Local name : Sankan (Kan.).

Type : Bangladesh, Sythet, Fr. De Silva-Wall. Num. List no. 4331
(G-DC).

Fis.: Nov.—Feb.; Fris.: Mar.—Apr.
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Distrib. © INDIA : Meghalaya, Nagaland, Karnataka, Tamil Nadu,
Kerala; BANGLADESH, SRI LANKA.

Ecol. : Medium-sized iree in evergreen forests, occurs between
1200 m to 2200 m altitude.

Uses : The leaves yicld a dye.

ssp. grandiflora (Wall. ex DC.) Nooteboom, Rev, Symplocac. 234.
1975. S. grandifiora Wall. ex DC., Prodr. 8 , 257. 1844. S. lejostachya

Kurz in Journ, Asiat, Soc. Beng, 47 80, 1873, X cubintzara (Chatterice
L] » L u-“sl A dar WFa LRT N [ !‘"U.'."-&' L v'w"""—J"'

it Kew Bull. 62. 1948,
Locql name :  Bhumroti (Asm.).
Type : Bangladesh, Mont. Silhet, Fr. De Silva-Wall. Num. List

No. 4421 {G-DC).

Fis.: Dec¢.—Jan.; Fres. : Jan.—Feb,

Distrib. ¢+ INDIA @ Assam, Arunachal Pradesh, Meghalaya;
BANGLADESH, BURMA, VIETNAM.

Ecol.: Temperate regions of North-eastern Himalayas.
Uses: The leaves are eaten by the Patpacka silkworms.

Pollen: 3-colporate, rarely 4-colporate, brevicelpate, oblate (22.5
X 35.0 um), range 20—25 x 32.5—57.5 ym. Colpi thin, small, ¢. § pm
long and 5 um wide. Colpi membrane psilate. Ora lalongate (2.5
X 4.0 pm), membrane psilate. FExine thickness 2 pm. Sexine as thick
as nexine or slightly thinner than nexine. Pattern granulate (Gupta &
Sharma, Geophytology 7 (2) : 155. 1977).

$sp. microphylla (Wight) Nooteboom, Rev. Symplocac. 229. 1975.
S. microphylla Wight, Ic. 4 : 10. t. 1232. 1848; C. B. Clarke in Hook. £,
Fl, Brit. India 3 : 581. 1882,

Type : India, Nilgiris, Wight 1694 (K, Photo !).
Fls.: Feb.—Mar.; Frts.: Apr.—May.
Distrib. : INDIA : Tamil Nadu (Nilgiris); endemic.

Poilen: Tricolporate; triangular in polar view, ectoaperture small,
narrow, margin not differentiated; exine tectate. Tectum areolate,
fossulete or irregularly reticulate; some grains are 2—4 colporate,
quadrangular in polar view (Vasanthy, in Trav. Sect. Sc. Tech., Ins.
Fanc, Pond. 15 : 37-38. 1976 & pl. 595-599).

Ssp. rosea (Bedd.) Nooteboom, Rev. Symplocac. 229. 1975. S. rosea
Bedd. in Trans. Linn. Soc. 25 : 219. 1866. S, rosea Bedd. var. glabrior
C.B. Clarke in Hook. f., Fl. Brit. India 3: 583. 1882. S. barberi Gamble

in Kew Bull. 219. 1921.
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Local name ©  Malankuruvi (Mal.).

Tvpe : India, Annamallays, Beddome 4935 (BM).

Fls.: Nov.—Dec.;, Fris.: Mar.—Apr.

Distrib. : INDIA : Tamil Nadu, Kerala; endemic.

Ecol. :  Restricted to the evergreen forests of South Indian hilts.

Pollen : QOblate (37.5 x 52,5 ym), aspidate. Amb triangular. Pore
circular, c. 5 pm in diameter. Ansular thickening ¢. 4 um. Pore
membrane psilate.  Exine thickness ¢. 3 um.  Sexine and nexine
equithick. Pattern granulate (Gupta & Sharma in Geophytology 7(2) : 151.
1977},

18. Symplocos monantha Wight, Ic. 4 : 10, ¢t. 1236, 1848; C. B. Clarke in
Hook. f., Fl. Brit. India 3 : 581, 1882; Gamble, Fl. Pres. Madras 784.
1923 (Repr. ed. 2: 551. 1957); Nooteboom, Rev. Symplocac. 240. 1975.

Shrubs; stem glabrous; bark rough, striate. Leaves 2.5—3.2 x 1.5--
1.8 cm, lanceolate to obovate, obtuse, serrate, base cuneate to rounded,
nerves 5--6 pair; petioles 2—3 mm. Flowers axillary, solitary, subsessile;
bracts several, bracteoles caducouns. Calyx lobes 5,1.3—2.0x0.8—1.0 mm,
obvate, obtuse, pilose along the margin, surface glabrous. Corolla lpbes
5, 3—4 x 1.6 ~2.0mm, oblong-lanceclate. Stamens c¢. 40, pentadelphous;
filaments flat. Disc glabrous. Style glabrous; stigma faintly bilobed,
capitate. Fruits not seen,

Type : India, Sevagiri hills, Wighr 3514 (K, Photo !).

Fls.: May—Jan.

Disirib. : INDIA : Tamil Nadu-endemic to Tirunellveli.

Pollen : Tricolporate, colpi brevissimicolpate, ora 2 pm, exine 2.5 um,
granulose, granules near the aperture are broad (Hore, Ph.D. thesis
Unpubl. Kalyani Univ. 1977).

19, Symplocos obtusa Wall. ex G. Don, Gen. Syst. 4: 3. 1837; C.B. Clarke
in Hook. f., Fl. Brit. India 3 : 583. 1882; Fyson, Fl. Nil. & Pul. Hills
1:273. I915; Gamble, Fl. Pres. Madras 783. 1923 (Repr. ed. 2 550,

Ceylon 3 : 465. 1981.

Trees. Leaves 5.5—8.0 x 2—4 cm, oblong to obovate, apex rounded,
base attenuate, subentire with finely glandular serrulate margin, recurved,
5—7 pairs of nerves, petioles 0.8--1.4 cm. Spikes 3—6 cm, glabrous;
flowers sessile or subsessile; bracts 2.2 x 0.7 mm, lanceolate, obtuse,
entire, caducous, spreading. Calyx lobes 3.5—35.0 x 1.5—-1.0mm. Stamens
50—70, pentadeiphous. Disc mostly glabrous, rarely pilose. Styles



SYMPLOCACEAE 16]

glabrous, base swollen; stigmas rounded. Fruits 11—12 % 4.5—5.0 mm,
cylindric, glabrous, calyx-rim . 2 mm, chocolate-colovred, faint striations
on the surface.

Type . India, Nilgiri, Wall. Cat. no. 4424 (K-W).
Fis.: Mar.—Apr.; Frts.: May—Jun.
Distrib. : INDIA : Tamil Nadu; SRI LANKA.

Eepl.: Tropical mountain forest of NMilgiris, between 2100 m to
2600 m altitude.

Pollen : Oblate (25.0 x 33.5 ym), range 24 —26 x 30-~35 ym, aspidate.
Amb triangular. Pore circular, ¢. 2.5 gm in diameter with thickened
margins. Porc membrave psilate. Exine thickness ¢. 3 um (excluding
papillae). Sexine thinner than nexine, Nexine much thicker fowards
the pores. Exine surface papillate, papillae ¢. 1 um in length with
swollen heads. Papillae more prominent towards pore. Pattern £ obscure
(Gupta & Sharma, Geophytology 7 (2) : 150, 1977).

Notes : Thwaites (Enum. Pl Zeyl. 185. 1860) described three varieties,
twe of which were later raised to specific level by Brand (Engl. Pfianzcor.
Heft 6 : 56, 1901) based on the size of the leaves. The author agrees
with C.B. Clarke (/. ¢.) that the size of the lcaves vary greatly and hence
the varieties cannot stand on the basis of leaf characters.

20. Symplocos odoratissima (Bl.) Choisy ex Zoll., Syss. Verz. 136. 1854;
Backer & Bakh. f, Fl. Java2: 205. 1965 Nooteboom, Rev.
Symplocac. 245. 1975 et. in Fl. Males. L. 8 (2): 266, 1977. Dicalyx

N T idr. 1116, 1826. 8. chengappae Raiz. & Sahni in Ind.

E ol
CROTGEISTTHINS D, l.ll._]‘dl L L1V L bt 3 Shonn _ T

For. 85 : 190. 1959,

Small to large trees; bark whitish. Leaves 1220 x 5.0—8.5 cm,
oblong-elliptic, acuminate, at apex, cuneate at base, crenulate, glabrous,
nerves 7-—8 pairs; petioles 2,0 —2.5 cm long. Panicles ¢, 7 ¢m lang: bracts
caducous, bracteoles tomentellous; flowers white, fragrant; pedicels
¢. 5 mm, Calyx-tube 15—20111111 long, Iubes 15—-20 X 1.4—1.6 mm,

more than IDU pentadelphous, anthers oblong DISC ptiﬂse ovary
trilocular. Style . 3 mm long, pilose. Froits 10 —11 x 6—7 mm. narrowly

a-
Hask-shaped, giabrous.

Type: Java, Blume 1947 (L)

Fis.. Mar—Apr.; Fris.: Aug—Sept.

Distrib. - INDIA: Great Nicobar Island; JAVA, MALAY
PENINSULA.
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Eeol. : Infrequent in open areas, usually along the river banks in the
interior dense mixed jungle where the soil is perpetually moist.

Uses : Young leaf-sheath is eaten raw or steamed as lalab and con-
sumed with rice. It is also used as a medicine against tropical thrush.

Pollen :  Grains oblate to peroblate, tricolporate, Colpi brevicolpate,
surface reticulate. Sexine thicker than nexine. Exine ¢. 2 um, granulose.
Sexine departed from the nexine at the tmouth of the ora (Hore, Ph.D.
thesis, Unpubl., Kalyani Univ. 1977).

Notes : Sofar known from Great Nicobar by iype collections only

(Sahni 22990-DD).

71 v mlovune n':nnnﬂrn TBadd | =g A
F1, yaEgatrers Unipauvaln  owilil., OUL H

1874; C. B. Clarke in Hook. f., Fl. Brit. Ind:a3 574. 1882; Gamble,

Fl. Pres. Madras 782. 1923 (Repr. ed. 2: 549. 1957); Nooteboom, Rev.
Symplocac. 248. 1975,

Smali trees; branchlets minutely pilose. Leaves 10—11x3.5¢cm, oblong
to obovate, subobtuse, serrate, base cuneate to obtuse, pilose adpressed
along the midrib undersurface: nerves 78 pairs; petioles 3.5—35.0 mm,
Racemes axillary, a few-flowered, minutely hairy; bracts 2.0 ¥ 1.4 mm,
obovate, obtuse, clavellate margin intermingled with pilose hairs, brac-
teoles 1.5—1.8 x 0.5—0.6 mm. Calyx lobes 1,8—2.3 x 1.0--1.3 mm, oblong
to obovate, obtuse, margin and apex with pilose glandular hairs. Corolla
lobes 2.0-2.7 % 1.2—L1.5 mm, oblong to cbovate. Stamens 10—14 in 5—7
pairs, 1.5—2.2 mm long; anthers oblong to globose. Disc with dense short
pilose hairs. Styles glabrous; stigmas uneven. Fruits not seen.

Type : India, Tinnevelly Hills, Beddome 4963 (BM, Photol).
Fls.: Sept.—Oct.; Frts.: Oct.—Dec,
Distrib, : INDIA : Tamil Nadu, Kerala,

Fcol.: A rare species, endemic to southern India and cccurring in
the evergreen forests.

I E, cOIpi issimm &L,
granulose, sexine departed from the nexine near the apcrture {Hore, Ph.
D. thesis, Unpubl. Kaltyani Univ. 1977).

Notes :  Pairing of stamens is the characteristic feature of this species
by which it can be easily distinguished from the rest of the Indian
Symplocos species.

22. Symplocos oxyphylla Wall. ex DC., Pred. 8 : 256. 1844; C. B. Clarke
in Hook. f., Fl. Brit. India 3 : 574. 1882; Kanjiial e7 al., Fl. Assam 3 :
218. 1939; Nooteboom, Rev. Symplocac. 257. 1975. S. pedicellata
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Kurz in Journ. Asiat. Sac. Beng. 42(2) : 89. 1973; op. cit. 46(2) : 239.
1877. S. ophirensis Clarke spp. perakensis auct. non (King & Gambie}
Neoteboom; Nair in Ind. Journ. For. 1 (2) : 132. 1978. sy, nov.

Local name : Mota Bhumroti (Asm.).

Large trees, 21—22m; d.b.b, 1.2—1.3m. Leaves 83—14 X 3.5—4.6cm,
margin Jittle wavy to entire, apex obtuse, base atienate; nerves 6—9 pairs,
prominent on both surfaces; petioles S—10 mm. Racemes upto 4 cm;
bracteoles 0.7—0.8 x 0.3—0.4 mm; pedicels 1.0—1.5 mm. Calyx lobes
0.5—1.0 % 0.4-0.8 mm, obtuse, minute hairs along the margin, sometimes
out of five lobes two are relatively small and placed alternately. Corolla
lobes 3.0-—3.5 % 1.5—24 mm. Stamens ¢, 40. Disc pilose.  Styles
slender, minutely hairy at the base. Fruits 8 x 5 mm, ovoid, glabrous.

Type: Bangladesh, Silhet, Fr. De Si/va-Wall. Num. List No. 443
(G-DC).

Fis.: Sept.—Dec.; Fres.: Jan.—Apr.

Distrib, : INDIA : Assam, Acunachal Pradesh, South Ardaman
Islands; BURMA, THAILAND.

Eeol. :  Tropical to temperate Eastern Himalaya, ascending from 85m
to 1700 m.

Uses : Timber used for bridge constructions.

Pollen : Subulate, assymetric, 18 x 23 um, triporoid, pore 2.5 ym,
sexine as thick as nexine. Nexine bent inwards and the sexine outwards,
striato-reticulate (Hore, Ph.D. thesis, Unpubl. Kalyani Univ. 1977).

Notes ; Nair (1. ¢.) misidentified the plants [King's Collector 331, 416
(PBL)] as S. ophirensis C. B. Clarke ssp. perakensis (King & Gamble)
Nooteboom. which does not occur in India.

23. S}"l“pfﬁtﬁ padicilaia lxuuuu; nfuq in Ann. Mus. Bot Lugd. Bat. 3
102. 1867; Ghafoor in Nasir & Ali, F1. West Pak. Fasc, 63 : 3. 1974;
Nooteboom, Rev. Symplocac. 258. 1975, Prunus paniculatus Thunb,,
Fi. Jap. 200. 1784. Myrtus chinensis Lour., Fl. Cochinch. 313. 1790.
S. chinensis (Lour.) Druce in Rep. Bot. Exch. Fl. Brit. Isls. 4 : §50.
1817. 8. crataegoides Buch.-Ham. ex D. Don, Prodr. Fl, Nepal. 145,
1825; C. B. Clarke in Hook. f., FL. Brit. India 3 : 573, 1882.

Local names : Ludh (Hindi); Lodh (Garh.); Lodhra {Kashm. & Sans.);
Diengiong (Kh.} Lodh Pathani, Loja (Punj.).

Large shrubs to small trees, 2.5~6.5 m, deciduous. Leaves 3.0—-7.2 x

15-3.8 cm, lanceolate to obovate, denticulate, acuminate to obtuse, base
Tounded, abaxially pilose, nerves 6—10 pairs; petioles 2—3 mm. Panicles

4—~12¢m, hairy, few flowers long pedicelled; bracts 0.7— 1.0 mm, hirellous,
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linear, caducous. Calyx-lobes 0.5~—1.7 x 0.5—1.3 mm, minutely serrated,
hirsute. Corolla lobes 3.0—5.2 x 1.2——3.8 mm, entire to minutely
denticulate. Stamens 40—60, filiform. Styles glabrous; stigmas capitate.

Distrib. : INDIA : Jammu & Kashmir, Himachal Pradesh, Punjab,
Uttar Pradesh, Sikkim, Arunachal Pradesh, Meghalaya, Manipur,
Nagaland; PAKISTAN, NEPAL, TIBET, BHUTAN, BANGLADESH,
BURMA, EAST CHINA, KOREA, JAPAN.

Erol. : Usnally occur in the temperate Himalayas between 915 m and
2745 m attitede. Very common in woods, open jungle among Pinus,
Quercus, Picea and Rhododendrons, sides of ravine, in dry soil on the
slopes of mountains.

{ses : Leaves used for dyeing and also as cattle feed in the Himalayas.
Bark is used medicinally in opthaimia.

Chr. No.: 2n = 22 (Mehra & Gill in Taxon 17 : 573. 1968).
Notes : The only deciduous species in the genus.

24, Symplocos pendula Wight, Tc. 4 10, t. 1237, 1848; C. B, Clarke in Hook.
f., Fl. Brit. India 3 : 587. 1882; Gamble, Fl. Pres. Madras 784. 1923
(Repr. ed. 2: 351. 1957);, Nooteboom, Rev. Symplocos, 40. 1975
et in FI. Males I, 8(2) : 214. 1977 et in Dassanayake & Fosberg, Rev.
Handb. Fl. Ceylon 3 @ 452, 1981 exel. syn. S. sessilts  C. B. Clarke in
Hook. f., FL. Brit. India 3 : 587. 1882, Cordyloblaste pendula (Wight)
Alston in Trimen, Handb. Fl, Ceylon Suppl. 6 : 188. 1931.

Local name : Trava (Tel.).

Small trees, 9—10 m, &.b.k, ¢. 15 cm, Leaves 8.0—9.0 x 3.0—4.0 cm,
elliptic to narrowly obovate, obiuse at apex, cuneate at base, subentire;
nerves 6—8 pairs, icregular; petiole 0.8~~1.0 cm. Racemes 1—4-flowered,
together on short peduncles, pendulous; bracts persistent, bracteoles

minute; pedicels 2—4 mm. Calyx fobes 2.2=-2.5 » 3.0—3.5 mm. Corolla

tubular, 6—I0 mm long, lobes connate halfway up. Staminal tube adnate
to corolla except at the upper half; filaments constricted at apex into a
short filiform part, Style 5.5—7.0 mm, glabrous; stipma discoid. Fruits

13—14 < 5—6 mm, obovate to cylindric, reddish-black when ripe.
Type : India, Pulney, Herb. R. Wight 2136 (K, Photo!).
Fis.: Mar.—Apr.; Frts. . May—June.
Distrib. :  INDIA : Tamil Nadu, Kerala; SRI LANKA, MALAYSIA.
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Ecol. : Temperate regions of South Indian hills from 1800 m to
2250 m altitude.

25. Symploces pulchra Wight, Ic. 4: 10, t. 1230, 1848; C. B. Clarke in Hook.
f., Fl. Brit. India 3: 583. 1882; Gamble, Fl. Pres. Madras 5: 784. 1923
(Repr. ed. 2 : 551, 1957); Nooteboom, Rev. Symplocac. 266. 1975.
Shrubs or trees, §—i0 m; twigs densely villose or fulvous hirsute, hairs

3—4mm long. Leaves 14.0—~16.5x 3.5 —5.5 cm, elliptic-lanceolate, acumi-

nate, base cuneate to rounded, dentate to denticulate, often ciliate, hrown

villose or fulvous hirsute hairy on both surfaces, chartaceous, nerves 7—12

pairs; petioles 5—8 mm. Spikes I~3 cm long, 1—3-flowered: pedicels 2—4

mm; bracts 3.5—6.0 X 1.0 mm, bracteoles 2.0—2.5 x 0.7—1.0 mm, linear,

acuminate, margin hirsute. Calyx lobes 1.0--1.2 X 1.0—1.1 mm, margin

glandular pilose. Corolla lobes 4—8 x 1.0—2.5 mm, white, Stamens 45—80.

Disc glandvlar pilose. Stylar base pilose; stigma slightly notched. Fruits

1} x 5 mm, narrowly cylindrical.

KEY TO THE SUBSPECIES

la. Spike more than I-flowered. Stamens

nsually 80 -850 pulchra
ib. Spike 1-flowered. Stamens usually 43 ...58p. villosg
ssp. pulchra

Syntypes :  India, Nilgiris, Hohenacker 1448 & Wight 1683 (K, Phoio).
Fis.: Feb.—Mar.; Frts.: Mar. onwards.

[Py I TR T a + Moacal Alapdn Ea
LASIRI0. o AsLALA - Ralllll, [vadi, vl

Pollen © Triporate, pore distinct, exine granvfose (Hore, Ph.D. thesis,
Unpubl. Kalyani Univ. 1977).

ssp. villosa (Brand) Nooteboom, Rev. Symplocac. 268. 1975. S. villosa
Brand in Engl. Pflanzenr. Heft 6: 63. 1901.

Fis.: Sep.—Dec.; Fris.: Jan.—Mar,
ib.: INDIA : Kerala; endemic and very rare.

ALVNAFALIR + ARWAE

Ecel. © Qcecurs in moist forest at an altitude between 915 m and 1070 m.

26. Symplocos pyrifolia Wall. ex G. Don, Gen. Syst. 4: 3. 183T7: C. B.
Clarke in Hook. f., F1. Brit. India 3 : 579. [882; Cowan & Cowan, Trees
N. Beng. 87. 1929; Kanjilal ef a/., Fl. Assam 3:212. 1939; Yamazaki in
Hara, Fl. E. Himal. 1 : 250. 1966; Nooteboom, Rev. Symplocac. 270.
1975.

Local name : Dieng-ja-peh (Kh.).
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Trees, 6.0—-7.5 m. Leaves 10.0—13.5 x 3.0—4.5 cm, lanceolate to
broadly lanceolate, acuminate at apex, cuneate at base, serrulate; nerves
10—11 pairs, subparaliel, arcuate, midrib prominent beneath; petioles
}.2~2.0cm. Racemes 2—3 ¢m, minutely hirsute; flowers subsessile, creamy-
white; bracts 3.0 X 2.8—0.3 mm, enclosing 3/4th of the flowers, lanceolate,
margin villose; bracteoles 3 ¢ 1.0--1.2 mm, ensiform. Calyx lobes
10—1.5 x 0.8—1.0 mm, triangular to lanceolate, apex densely silky,
Corolla lobes 4.5 X 1—2 mm. Stamens 25, Disc villose, enclosing style
base. Fruits 6.5 X 3.0 mm, cylindric, somewhat curved.

Type ;. Bangladesh, Mont. Silhet, Fr. De Silva Wall. Num. List No.
4515 (K-W, Photol).

Fis.: Nov.—Dec.; Fres. : Jan,—Mar,

Distrib. : INDIA : Sikkim, West Bengal, Arunachal Pradesh,
Meghalaya; NEPAL, BANGLADESH.

Eeol. © Tropical forests of E. Himalavas.

(it

Pollen :  3-colporate, rarely d4-colporate, brevicolpate. Suboblate
(20 x 25 um), range 17.5—22.5 X 22.5 x 27.5 um, aspidate. Amb triangu-
far. Colpi very thin, . 10 pm, Jong, membranc psilate. Ora lalongate
with thickened margins, membrane psilate. Exine ¢. 2 ym thick. Sexine
as thick as nexine. Sexine margins wavy. Pattern -+ obscure (Gupia &
Sharma in Geophytology 7 (2) : 153. 1977).

27. Symplocos racemosa Roxb., Fl. Ind. 2: 539. 1832; C. B. Clarke in Hook.
f., Fl. Brit. India 3 : 576. 1882; Prain, Beng. PL. 1 : 655, 1503 (Repr.
ed. 1 : 483. 1963); Duthie, Fl. Upper Gang, Pl. 2:20. 1911 (Repr.
ed. 1:473. 1960); Haines, Bot. Bih. & Or, 4: 521. 1922 {Repr. ed.
2:547.1961); Parkinson, For.Fl. Andamans 201. 1923; Osmaston, For.
Fl. Kumaon 327. 1927; Cowan & Cowan, Trees N. Beug. 87.: 1929;
Kanijilal et a/., Fl. Assam 3 : 211. 1939; Nooteboom, Rev. Symplocac.

271, 19735; Chakraborty in Bull. Bot. Surv. India 21 : 10. 1979. S. racemosa
Roxb. vat. khasiona C. B. Clarke in Hook. f., EL Brit, India 3 : 576.
1882, 8. khasiana {C. B. Clarke) Brand in Engl. PHanzen. Heft 6 : 58.
1901 excl. syn. 8. nicobgrica C. B, Clarke in Hook. f., Fl. Brit. India 3 :
580. [882. . candolleang Brand in Engl. P8anzen. Heft. 6 : 59, 1901. S.

ufnn;"ng nr-ﬂﬂd in Frnaol D'Hufl-u:u- "n'Ff ‘ #0 1001 £ minl‘dflﬂn;jﬂ a1k

U Frad l A RRR N :u.a.u 1 AW RE BRY ITHFFGE WVWRT " bld SRy
non Hand.-Mazz, sensu Chakraborty in Iaum. Bombay Nat. Hist. Soc.
76 (1} : 213, 1979,

Local names: Lodh (Hindi, Beng.); Loah, Bhomroti, Tam-tingali
(Asm.); Singyan (Bhut.); Lodar (Guj.); Manithristi {Kan.); Lapongdong
(Kh.) Pachotti (Mal.); Lodhra, Hura, Kawla, Lands (Mar.); Chamiani
Nep.); Ludhu {Qr.); Lodhra (8ans.); Velil-lethi (Tam.); Lodduga (Tel.).
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Shrubs or trees, 4.5—-15.0m; d.b.h. 0.3—0.6m. Leaves 9—16 x 2,5 —
3.5 cm, narrowly to broadly elliptic, acuminate to blunt, base cuneate to
rounded, entire, undulate or serrulate, midrib with a few pilose hairs
beneath, nerves 7—10 pairs; petioles 8.5—-2.0 cm. Racemes 4--9 cm long,
woolly or tomentose; bracts ovate, bracteoles nearly elliptic, appressedly

}'In-;l-u Aadusananeg madisale 1__7 lamivrer Calur Inhas 1 R %7
LT (AR R LR LHE PR A L SR L i o LiNR3a, LLEEL) ¥« LWL S G LY LRI R ) T Y

1.0—1.5 mm, margin soft hairy. Corolla lobes 2.5--5.0 x 1.0—1.5 mm,
white, mildly fragrant. Stamens 50—100. Disc woolly. Style glabrascent

i lholas mmmafamlie oy ctrela Teoon:r mddan e T b PAL o S FI < 1™ .- N [
MBS Rllllllllg DLYIL UAdh, Ji1ELIG RHOUDHAL. DIUILS Q™ L& A 27 LIL,

narrowly ellipsoid.
Type : India, Bengal, Burdwan & Midnapore, Roxburgh s. n. (P).
Fis.: Sept.—Oc¢t.; Frts.: Jan.—Feb.

Distrib. : INDIA. : Uttar Pradesh, Sikkim, West Bengal, Assam,
Meghalaya, Nugaland, Manipur, Bihar, Orissa, Tamil Nadw, Karnataka,
Kerala, Andaman & Nicobar [Islands; NEPAL, BANGLADESH,
BURMA, THATLAND, CHINA, YIETNAM.

Feoi. ;. Commoen in deciduous to semi-evergreen forest of tropical
and temperate regions of India, between 125 m and 2150 m altitude.
Frequent in the low jungles and banks of rivers where the soils ate dry,
loamy or marshy.

Uses : Leaf extract is used in dyeing. Bark decoction is wsed for
checking the bieeding gums; sopposed to promote the maturation of

stagnant tnmanrs, Waood iz used for honse posis, making furniture, match-
SIS, TRAKITIE s C
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splits and as fuel.

Chr. No, : 2n = 22, 22 - | — 28 {Nooteboom, Rev. Symplocac. 17.
1975).

Polfen : Tricolporate, brevissimicolpate, tectate, tectum scabrate, some
tetracolporate grains also found (Hore, Ph.D. thesis, Unpubl. Kalyani
Univ. 1977).

28, Symplocos ramosissima Wall. ex G. Don, Gen. Syst. 4:3.1837; C. B.
Clarke in Hook. f.. FL Brit. India 3 : 577. 1882; Osmaston, For. Fl.

o oaAs 2. ftarae M ne Teans W Bana %7 1030 Koagi.
Rumaon 328. 1927; Cowan & Cowan, Troes N. neng. &7, 17<5, Kani

Ial et ¢l., Fl. Assam 3; 213. 1939; Yamazaki in Hara, FL E. Himal.
1 : 250, 1966; Nooteboom, Rev. Symplocac. 274. 1975.

Local names : Lodh (Hindi); Tungchong (Lep.); Kala-kharani, Silingi
(Nep.); Kharaney (Lep.)
Large shrubs to smal! trees, ¢. 3 m. Leaves 8—13 »x 2.8--3.0 cm,

lanceolate (o oblong-lanceolate, acuminate at apex, cuneate at base, serru-
late, mem branous; nerves 5— 10 pairs, distinct beneath, petioles 0.6 —1.0 cm.
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Racemes 1.0—2.5cm long, 6 —7-Bowered, axillary (axis leafless) or lowers
internodal; pedicels 1-—2mm. Bracts 1.5 x 0.5 mm, lanceolate, acuminate
to obiuse, margm pilose, braceoies 0. 8~1 0 X 0.4—--0. 7mm, margm pnlosc

Coroiia lobes 3—4 x 14—20mm ennre obtuse, whnte Stamens 40
Disc and style glabrous; stigma slightly lobed or flat. Fruits 5.0<3.5 mm,
ellipsoid, calyx-rim narrower than fruit, green when young, brown on
maturity.

Type : Nepal, Sheopore, Wallich 4425 (K-W, Photo !).

Fls.: Mar.—-May; Frts.: Jul.—Nov,

Distrib. . INDIA : Uttar Pradesh, Sikkim, West Bengal, Meghalaya;
NEPAL, BHUTAN, BURMA, CHINA, VIETNAM.

Fcol. : Temperate regions of Himalayas, between 1000 m and 2500 m
altitnde, particularly on open hillsides.

Chr. No. : n = 11 (Mehra & Bawa in Evolution 23 : 471. 1969),

Potlen : Tricolporate, colpi dlit-like, exine 3 um, finely intectate,
baculate. (Hore, Ph.D. thesis, Unpubl. Kalyani Univ. 1977),

29. Symplocos sessilis C. B. Clarke in Hook. f., FL Brit. India 3: 587.
1882; Gamble, Fl. Pres. Madras 784. 1923 (Repr. ed. 2: 351, 1957);
Cordy.’obiasre sessifis (C. B. Clarke) Henry & Roy in Bull. Bot. Sutv.

[ L I AT

India 10 : 276. 1968. Fig. 54

Medium-sized trees, 12—14m, d.b.b. ¢. 30cm. Leaves 56 < [.5—2.0cm,
oblong-lanceolate, spathuilate, gbiuse or refuge, minntely reflexed, bage ab-
ruptly attenuate; nerves 5—6 pairs, prominent beneath, petioles 0.4—0.6cm.
Racemes [—2-flowered, erect in the axils, mostly sessile, rarely subsessile.
Calyx lobes 0.4-—0.7 x 0.8—1.8mm. Corolla [0 mm long, tubular,
graduaily tapering towards the base, connate about 2/3 of its length from
base. Staminal tube adnate to corolla, free; filaments filiform, very shoit.
Stigma disc-shaped. Fruits 12—15x 2.5—3.2 mm, cylindric or club-shaped,

turning black when ripe.
Type : India, Travancore (Kerala), Beddome 229 (K, Photo I}

Fis.: Qct.—Nov.; Frts.: Mar.—-Apr.

Distrib.© INDIA @ Tamil Nadu, Kerala; SRI LANKA,

Ecol.: Rare in the evergreen forests of Western Ghats around
1400 m altitude.

Notes . Nooteboom (Rev, Symplocac. 42, 1975) treated this species
as 4 synonym of Symplocos pendula Wight var. pendula. But on the basis
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Fia, 34. Symplocos sessily C. B, Clarke
A. Flowering twig, B. Flower, C. Calyx. D. Corolia-split-open.

E. Pistil. F. Young fruit,
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of morphological characters (mentiored in the key) it is better to treat
5. sessilis as a separate species. Anatomy of the petiole also reveals the
distinction. The median vascular bundle gives no lateral traces ibrough-
out the length of petiole in S. pendula, while in S. sessilis it gives two
lateral traces on either side from middle to distal region.

30. Symplocos sumuntia Buch.-Ham. ex D. Don, Prodr. Fl. Nepal. 145.
1825, C. B. Clarke in Hook. f., Fl. Brit. India 3 : 578. 1882; Cowan &
Cowan, Trees N. Beog. 87. 1929; Kanjilal er @/, Fi. Assam 3 : 211,
1939; Nooteboom, Rev. Symplocac 284. 1975 et in FL. Males. L. § (2}

i1Ms~S £ .. T T TEF_ .. __ T T

271. 1877, S. sumwunitia Buch.-Ham. ex D. Don var. floribunda DC.,

Prod. 8 ;: 255. 1844,

Local names . Eing-marang-snah (Kh.); Singan {Lep.); Aul-kharana,
Chumloge (Nep.).

Large shrubs or trees, 3—18 m, d.b.h. 0.3—0.6 m; branchlets glabrous
or patently villous, brown. Leaves 8.0--12.0 x 2.5—3.5 cm, lanceolate to
ovate, glandular crenulate, base attenuaie, nerves usually 10 pairs;
petioles 1.0—1.5¢m. Racemes 2.5—4.0 cm, lax, highly villows or fuivous
subhirsute; pedicels 1--2 muan; bracts and bracteoles with silky brown hairs
on the margin, caducous. Calyx lobes 0.8—1.5 x 0.6—1.0 mm, margin
glabrous or appressedly hairy. Corolla iobes 3.5—5.0 x 1.5--2.0 mm,
glabrous, yellowish. Stamens 35--40. Disc and style glabrous. Fruits
¢. 4.0 x 2.5 mm, ovoid cylindric.

Type . Nepal, Narainhetty, Buchonan-Hamilton s. n. (BM, Photo !},
Fis.: Mar.—Apr.; Fris,: May—Aug.
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NEPAL, BANGLADESH, BURMA, CHINA, VIETNAM, JAPAN.

Ecel.: Evergreen trees in tropical to temperate hilly jungles of
eastern Himalayas, between 1500 m and 2660 m.

Uses: The leaves and bark are used as a mordant in dyeing leather
and in calico-printing.

_ Pollen: Brevicolpate, oblate, 36 x 52 um, range 34-36 x 50—=52m,
aspidate. Amb triangular. Colpi c¢. 20 um in length and 4 yin in width.
Colpi membrane psilate. Ora transversely clongated (lalongate),
e.5 x 15 pm with thickened margins, ora membrane ornamented.
Exine c. 2 pm thick. Sexine as thick as nexine. In some pollen grains
sexine slightly wavy. Pattern granulate [Gupta & Sharma in Geophytology
7 (2) : 152. 1977}

31. Symplocos theaefolia Buch.-Ham. ex D. Don, Prodr. Fl. Nepal. 145,
1825; C. B. Clarke in Hook. f., Fl. Brit. India 3: 575. 1885, Gamble, Fi.
Pres. Madras 784. 1923 (Repr. ed. 2 ; 551. i9537);, Osmaston, For. Fl.
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Kumaon 328. 1927, Cowan & Cowan, Trees N. Beng. 37. 1929,
Kanjilal ef al., F!l. Assam 3: 218. 1939; Yamazaki in Hara, Fl. E.

Himal. 1 : 251. 1966.

Local names : Bhauri (Beng.); Cashing (Bhut.); Dieng-pei (Xh.);
Kharani (Nep.); Kharane (Lep.).

Trees 6—20m: d.b.k. c. 2 m. Leaves 9—12 x 2.5-4.5c¢m, lanceolate
to oblong, serrulate to obscurely serrulate, acaminate at apex, cuneate
at base, nerves indistinet; petioles 0.7—1.2 em. Panicles 1.5--2.0¢cm, often
tripartite below, bracts 2.0—2.4 x 1.6—2.0 mm, bracteoles 1.3—2.1 <
1.4—1.7 mm, villous. Flowers loosely arranged, subsessile, white, fragrant.
Calyx lobes 1.2—].8 x 1.0—~1.3 mm, lanceolate to ovate, margin glandular
villous. Corolla lobes 2.5—3.5 x 1.7—2.2 mm, lanceolate to ovate, obtuse,
entire, glabrous. Stamens 20—25. Disc hairy. Styles villose from base
upwards; stigma capitate or discoid. Fruits ¢. 7 x 5mm, rounded or
ovoid.

Type : Nepal, Narainhetty, Hamilton 5. ., (BM, Photo !).
Fis.: Qct.—Nov.; Frs.: Feb.—May.

Distrib. : INDIA: Uttar Pradesh, Sikkim, West Bengal, Assam,
Meghalaya, Mizoram, Nagaland; BHUTAN, NEPAL.

Ecol. : Temperate Himalayas between 1200 m and 2500 m. Commonly

-nis ikl 221 R i

found in deciduous forests.

Uses : Tender Ieaves boiled and decoction used as eye-wash. Wood
ased as fuel and as cheap house-post.

Pollen: Sub-oblate 40 x 50 um (excluding spines), aspidate, Amb
triangular, Pore circular ¢. 5 um in diameter, annulate (¢. 2 pm). Pore
mgmbrane psilate. Exine ¢. 2 um thick. Sexine as thick as nexine.
Spines ¢. 5 pm in length and 1 pm in width with acwte apices, sparsely
Placed. Pattern more or less obscure (Gupta & Sharma in Geophytology
7(2) : 151, 1977).

Notes: The species approaches Symplocos licida Sieb. & Zuce. in
certain features but differs in having (i) leaf nerves indistinet (i) stamens
20---25 (iii) densely hairy disc.

32. Symplocos viridissima Brand in Engl, Pflanzenr. Heft 6: 41. 1901;
Nooteboom, Rev. Symplocac. 291. 1975 Balakrishnan, Fl. Jowai
1:298, 198]. . lancifelia C. B. Clarke in Hook. f., Fl. Brit. India 3 :

577. 1882 non Sieb. & Zucc. 1846.
Large shrubs ¢. 3—3 m; twigs glabrous or appressedly fine pubescent.

Leaves 7.-10 x 2.5—3.0 cm, oblong-elliptic, apex caudate, or rarely
ACuminate, base attenuvate, cuneate, entire to subserrulate; nerves 3 -6
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pairs, anastomosing at a distance of 2/3 to the margin: petioles
2—5(—7ymm. Racemes 1--2cm long, few-flowered, axis glabrous
to sparsely pubescent; bracts and bracteoles triangular to ovate, persis-
teat. Calyx lobes ¢. 1 mm long, puberulous. Coroliz lobes 3—35 rum.
Stamens ¢. 40. Disc cylindrical, glabrous. Style glabrous, Fruits
¢. T x 3—4 mm, ampulliferm.

Type : India, Nagaland, Patkoi Hills, Griffith 3659 (K).
Fls.: Nov.~Dec.. Fris.: Dee.—Jan.

Distrib.: INDIA : Meghalaya, Nagaland; BURMA, CHINA,
33, Symplocos wynadense (O. Ktze) Nooteboom, Rev. Symplocac. 293.
1975; Henry & Swaminathan in Ind. For. 107 : 702. 198]. FEugenoaides
wingdense Q. Ktze., Rev, Gen. Pl. 2975, 1891, S. acuminata Bedd.,
For. Man, Bot, 150, 1872, non Miq. (1859); C.B. Clarke in Hocok. £, Fl.

Shrubs; branchlets sparscly villose. Leaves 7.0--85 x 2.5—3.0 ¢m,
obovate-lanceolate, acuminate at apex, aftepuate at base, sérrulate,
pilose, nerves 5—§6 pairs; petioles 0.8—1.0cm. Racemes 4—7 cm long, few-
flowered, slender, hairy; pedicels 0.8—1.0 cm; bracts 1.0 x 0.2 em,
elongated, acuminate, margin villose, caducous. Calyx lobes 1.3 x 0.8—

1.0 mm, apex mostly hlrsntc, rarely on the margin. Corolla lobes
4.0—4.5 X 1.5—3.0mm. Stamens ¢, 75; filaments gradually broader from
base to apex. Disc pilose. Style glabrouns; stigma slightly notched.

Fruits 1.1 x 0.4 ¢m, glabrous, light yellowish.
Type : India, Travancore (Kerala), Attramallay, Beddome 4936 (BM).

Fis.: Feb.—~Mar.; Frs.: Mar.—-Apr.
Distrib. . INDIA : Tamil Nadu, Kerala; endemic.

Eeol.: A rarec species in the evergreen forest of South Indian hills,
between 1000 m and 1800 m altitude.

Pollen: Grains obiate, tricolporate, ora 2.5 #m, exine 2 win, granalose
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TETRACENTRACEAE

Van Tiegh. in Jour. Bot. 14: 355 seq. (Tetracentracees) 1900.
Rolla 8. Rao* and P.K. Hajra**

Trees; branchlets generally with short shoots and nodes, alternately
directed, sometimes forking by means of cccasional lateral long shoots;
short shoots marked by concentric scars of fallen leaves and budscales.
Leaves simple, deciduous, alternate, petiolate. Seales of terminal short
shoots coriacecus, strongly coucave. Inflorescence spike-like, short
pedunculate. Flowers many in clusters of 4. bisexual, actinomorphic,
sessile, bracteate. Perianth 4, obscurely imbricate at base; torus mcons-
picuous, flattened. Stamens 4; filaments slender; anthers basifixed. Carpels
4, alternate with stamens and perianth; ovary triquetrous, unilocular;
style subulate, at first erect, later recurved, placentae 2, parallel along
ventral side of ovary; ovules attached to placenta near middie of locule.
Froits 4 laterally coalescent follicles. Seeds pendulous, few, with oily
endosperm.

Distrib. © Temperate and subalpine regions of INDIA, NFPAL,
BURMA, CHINA. Monotypic.

TETRACENTRON

Oliver in Hook.. Ic. Pl. 19: t. 1892. 1889; Prantl in Engl. & Prant,
Nat. Pflanzenfam. 3 (2): 273. 1891; Smith in Jour. Arn. Arbor. 26 : 135,
1945; Hutch., Gen. FL Pl 2: 90. 1967 {(Rep. ed. 1980).

Characters of the family.

Monotypic genus ia the temperature and subalpine E. Himalyas (Nepal
to Arenachal Pradesh), N. Burma, W. & C. China. 2500—3,500 m.

Notes: This monotypic genus, once treated under Magnoliaceae and
subsequently under Trochodendraceae, is now placed under an indepen-

o o P a ATE Hamam (18
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Pollen: The polien grains are colporoidate. The granulations are “Most
prominent in the Central (¢. oroid?) part. The +gs” or “oroid” is perhaps

T,

due 1o the presence of (endo-) nexinous right angles” (Erdtman, 1952.}.

Agababian and Zavarian (1971) do not throw any light on the two
questions (oroid? grooves} raised by Erdtman. They just described the
pollen as 3(2) colpate (Colporate), colpus membrane thick with well
developed operculum-colpus margin UReven, even somewhat torn.,

e ——

*10 A, Santosh Nagar, Hyderabad-500659.
**Botanical Survey of fndia, Northerr Circle, Dehra Dun.
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According to G. Thanikaimoni (1973), who studied the pollen from our
material “In none of the pollea grains a clear cut endeaperture could
be observed. Perbaps it is only tricolpate as described by Nast and
Bailey or if may represent a transitional stage between colpate and colpo-

rate condition”

Totvaceniron simense Oliver in Hook. Ic, Pl 10 ¢, 1892, 1880: Smith in
Joura. Arm. Arbor. 26: 137. 1945. Tetracentron sinense Oliver var.
himalense Hara & XKanpai in Jour., Jap. Bot. 39: 195. 1964; Hara in
Fl. E. Himal. 85.f. 13. t. 19-20, 1966, Srinivasan & Sengupta in Bull.

Bot. Surv. India 8 : 342. 1967. Fig. 35

Trees, 15—25 m high, 1—2 m in diameter, much branched above; young
branches lenticellate, purpurascent. Short shoots 0.5—3.0 om long; outer
bract 10—13 % 4—35 mm, oblong-elliptic, obtuse or acute at apex, entire,
scarious at margin; ibner bract 13—15 x 3—35 mm, mucronate at apex.
Stipular flanges papyraceous, or scarious, linear, 5— 15 mm long, subacute
at apex. Leaves 5—14 x 3--10 ¢m, ovate or ovate-elliptic, glabrous,
green above, light green beneath, papyraceous or chartaceous when
dry, acule or shortly acuminaie at apex, deeply or shallowly cordate
at base with rounded sines or truncate-rounded, finely serrate at margin;
petioles 1.5—3.0 cm long, veins 5—7, spreading from base; veinlets freely
anastomosing. Inflorescence 9-~-18 cm long. (3—é6 cm long when young,
arcuaie), siender, pendant; peduncle 8—12 mm long. Flowers e, 3 mm
across, sessile, green, 60—112 ai anthesis. Bracts minute, ¢. 0.5 mm long,
obtuse at apex. Perianth each 0.5—1.0 mm across, deltoid suborbicular,
green. Stamens: filaments 1.0—1.5 mm long; anthers ¢. 0.5 mm, oblong.
Carpels ¢. |.3mm Jong; styles c. 1 mm long; ovules 6, slightly flattened;
mature folliceta ¢. 3 mi long, obiong, depressed at apex. Seeds usualily
6 per follicle, c. 2 mm long.

Type: China, A, Henry 6243 (6H) A, Henry 6690 (A. 6H, US).

Fls. & Frts,: April—Sept.

Distrib. : INDIA : Sikkim, Arunachal Pradesh, (Kameng); NEPAL,
BHUTAN, N. BURMA, W.C, CHINA. 2, 500-3, 500 m,

Exsice: Arunachal Pradesh : Kameng, 25 km from Dirang on
way to Senge, 3000 m, 15.4.1973, Rolla S. Rao J3B66 (ASSAM);

Senge-Supper Road, 14 km point, P. K. Hajra 34001 {ASSAM}, Bomdila-

Srinivasan (BSIS).
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Pig. 35, Tetracentron sinense Oliver A, Branchiet with young inflorescance.
B, Branchlets with mature inflorescence., €. Flower with staemens
and carpels. . Young fruit. E. Map showitg world distribution,
F. Map showing distribution in Arunachal Pradesh (India).



R. Br. in Flinders, Voy. Terra Austr. 2 : 545, 1814, ‘Zygophylleae’
nom cons.

Paramjit Singh and V. Singh*

Annual to perennial herbs, shrubs or rarely trees; branches often
jointed or swollen at the nodes. Leaves opposite, sometimes aiternate
or fasciculate, pinnate, rarely simple, petiolate to subsessile; stipules free,
foliaceous, sometimes Beshy or spinescent, persistent, rarely deciduous.
Flowers solitary or in cymes, usually bisexual, regular or rarely irregular,
hypogynous. Sepals usually 5, free or rarely connate basally, imbricate
or valvate., Petals usvally 5, free, often citawed, imbricate or convolute,
rarely absent. Dis¢c convex or concave, rarcly annular or indistinct.
Stamens in | —3 whorls of 5 each, free, outermost whorl usually opposite
the petals and occasionally adnate to them basally; filaments appendaged
at the base or naked; anthers nearly basifixed o versatile, longitudinally
dehiscent, introrse. OQvary sessile or rarely shortly stipitate. (2-) 5—10

5 and free; stigma simple capitate or lobed. Fruits capsular or schizocarpic,
rarely drupaceous or baccate. Seeds 1—many in each locule; endosperm
present ar absent; cotyledons flat.

Type : Zygophyllum Linn.

Distrib. © 26 genera and ¢, 250 species, widely distributed but mainly
in the tropical, subtropical and warm temperate regions. 7 genera and

14 species in India. One species, viz. Guaigeum officinale Linn. & native
of Ametica, is cultivated.

Noteg: The family has been variously placed under the orders
Geraniales (Benth. & Hook. f., Gen. PI. 1: 262. 1862; Takhatajan, Fi. PL
Orig. & Disper. 226. 1969), Sapindales (Cronquist, Evoln, & Classif. Fl.
Pl. 262. 1968) and Malpighiales (Hutchinson, Evoln. & Phyl. Fl. Pl 272,
1969). It has been considered to be closely related to the family
Rutaceaec by Airy Shaw (Dict. Fl. Pl. 1213, 1966) and to the family
Linaceae by Hutchinson {/. ¢.). Most of the botanists, however, place it
near the families Erythroxylaceae, Geraniaceae, Oxalidaceae and other
Geraniales sensu Engler.

The circamscription of the family is also controversial. Takhtajan
(I. ¢.} treated Bafaniies Del., Nitraria Linn. and Peganum Linn. along with
Malacocarpus Fisch. & Mey. under separate families viz. Balanitaceae,

*Botanical Survey of India, Aridzone Circle, Jodhpur.
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Nitrariaceae and Peganaceae respectively. Later he transferred Pega-
maceae to the Zygophyllaceae (in Bot. Rev. 46: 225-359, 1980). Hadidi
(in Bull. Cairo Univ. Herb. 7 & 8: 103-108. 1977), in addition to
recognising the families Balanitaceae, Nitrariaceas and Pepanaceae,
further split the family into Tribulaceae (Tribuius Linn, Kallstroemia
Scop., Kelleronia Schinz, Neoluederitzia Schinz, and Sisyndite Mey. ex
Sond.}) and Zygophyllaceae s. str. The family, as circumscribed here,
includes Nitrariaceae, Peganaceae and Tribulaceae.

KEY TO THE GENERA
ta. Flowers in cymes. Fruits drupaceous ... Nitraria 3
1b. Flowers solitary. Fruiis capsular or
schizocarpic :
2a. Stipules spiny . Fagonia 1
2b. Stipules not spiny :
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5a. Leaves opposite, entire. Staminal appen-
dages present

5b. Leaves alternate, irregularly dissected.

o Zygophylium 7

Staminat appendages absent .. Peganim 4
4b. Leaves pinnately compound. Fruits
schizocarpic :
6a. Intrastaminal glands present. Fruits
... Tribilus 6

splitting into 4—5 mericarps

6b. Intrastaminal glands absent.  Fruits
splitting into 10— 12 mericarps

3b. Petals absent. Stamens 3

...Kalistroemiag 2
..Seetzenia 5

1. FAGONIA

Tourn. ex Linn., Sp. Pl 386. 1753 e Gen. Pl. ed. 5. 182, 1754; DC.,
Prodr. 1: 704, 1824: Benth. & Hook. ., Gen. P1. 1: 267, 1862; Boiss., Fl.
Orient, 1 ; 903. 1867; Edgew. & Hook. f. in Hook. f., 1. Brit. India 1 425.
1874; Engl. in Engl. & Prantl. Nat. Pfanzenfam. ed. 2. 19a: 138. 1931;
Hutch,, Gen. EL Pl. 2 : 620, 1967; Hadidi in Bot. Notis. 123 : 524. 1972,

Annual or perennial, spreading to upright herbs or undatrshrubs; stermn
Woody at base, diffusely branched; branches duadranguler or ierete,
suleate or striate. Leaves opposite, 1 —3-foliolate, rarely simple, glandular
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hairy to glabrous; siipules wsually spiny and acicular; leaflets petiolulate
or subsessile, linear to broadly ovate, entire. Flowers solitary, azxillary,
pediceliate, purplish pink, violet or red-purple, rarely vellow. Sepals 5,
deciduous or persistent. Petals 5, spathulate, clawed. Disc indistinct.
Stamens 10; filaments filiform; anthers oblong. Ovary ovoid or obovoid,
pentagonous, S-loculed, each locule biovulate; style simple, persistent;
stigma capitate. Capsules globulsar or pyramidal, deeply 5-angled,
glandular-pubescent to glabrous, dehiscing septicidally into 5 basally
dehiscent cocci, Seeds oblong-ovoid, compressed; testa mucilaginous;
endosperm horny; cotyledons ovate.

Type : Fagonia cretica Linn.

Distrib. ;  ¢. 50 species, distributed mainly in the arid and dry
regions of the world, excepting Australia; 4 species in India,

Pollen : 3-zonicolporate, amb circular, reticulate, aperture ialongate,
colpi tips acute. Sexine thicker than nexine.

Chr. No. : 2n = 18, 20, 22, 24 {(Fedorov, Chromosome Mumbers of
Flowering Plants 727. 1974),

Uses 1 Among the Indian species, F. indica Burm. f. and F, shwein-

furthii Hadidi, in particular, are known to cure asthma, fever, vomiting,
dysentery and urivary discharges, and alse reducc tumours and purify

blood.

KEY TO THE SPECIES

Internodes guadrangular. Stipu_lat spines

longer than the leaves «.F. bruguieri 2

ok
™

1b. Internodes terete. Stipular spines equal
to or shorter than the leaves :

2a. Calyx deciduous. Capsules ¢ 0.5 mm.
“CTOSS . F, arabica 1

2b, Calyx persistent. Capsules ¢ 4 mm
ACross !

3a. Leaves unifoliolate, rarely g few basal ones
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shotter than the fruits . &, indica 3

3b. Leaves trifoliolate, upper ones unifoliolate.

Fruiting pedicels twice as long as the
fruits o F. schweinfurthii 4
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1. Fagonia arabica Linn., Sp. Pl. 386. 1753; Hadidi in Bof. Notis. 125
525, 1972; Ghafoor in Jafri & Ei-Gadi, Fl. Libya 38:32. 1877. F,
cretica Linn. var. arabica {Linn.) T. Anders. in Journ. Linn. Soc. 5:
12. 1868.

Local nanmre : Dhraman (GUj.)

Perennial shrublets, up to 30 cm tall; suberect to erect, diffusely bran-
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trifoliolate, upper unifoliolate; petioles 3—35 mm long; leaflets 412 x
1.5—3.0 mm, linear-oblong, mucronate;, stipnlar spines I—2cm long.
Flowers 10— 12 mm across, pinkish purple; pedicels 4—5 mm long. Sepals
€. 3.0 x 1.5 mm, oblong-lanceoiate, glandular outside, decidnous. Petals
5—6 x 3—4 mm, obtuse. Stamens ¢. 5 mm long. Capsules 5 mm across,
glandular-pubescent.

Type: Arabia, Shaw s.n. (BM).
Fls. & Frts.:  Qct.—Mar,
Distrib. : INDIA 1 Gujarat; PAKISTAN, ARABIA, N. AFRICA.

 Exsicc.: Saurashtra Coast, Dwarka. 10.2.1963, B. Safui 2416 (CAL);
Beyt Island, 18.10. 1961, T. 4. Rao 315 (CAL).

2. F. bruguieri DC., Prodr, 1:704. 1824; Boiss., Fl. Orient. 1:905,
1867; Edgew. & Hook. f. in Hook. f., Fl. Brit. India 1: 425. 1874; Blatt.
in Rec, Bot. Surv. India 8 : 97. 1919; Hadid: in Rech. f., Fl. Iran. no.
98 : 7.1, 8, f.1,1972; Ghafoor in Nasir & Ali, F1. W. Pakistan Fasc. 76
11. f. 2, A-F. 1974 et in Jafri & FI-Gadi, Fl. Libya 38 : 18. f. 6. 1977,
F. echinclia Boiss., Diagn. Pl. Or. Nov. Ser. 1 (8) : 123. 1849,

Local name © Dhamasa (Raj.)

Shrublets up to 30 ¢m tall, pale greea, profusely branched; branches
distinctly suleate, 4-angled; internodes up to 2cm long. Basal leaves
mostly trifoliolate, vpper ones unifoliolate; petioles up to 5 mm long;
leafiets 4— 12 mm long, ovate-oblong, sharply mucronate, flesky; stipular
spines mostly recurved. Flowers c. 10 mm across, pale pink; pedicels up
to 5 mm long. Sepals ¢ 2.5 x 1.5 mm, oblong-lanceolate, glandular
outside, persistent. Petals 3.5—6.0 mm long, obtuse. Stamens ¢, 4 mm
long. Capsules ¢. 4 X 4 mm, pubescent.

KEY TO THE VARIETIES

fa. Basal leaves trifoliolate, upper unifoliolate ...var. brugaieri

Ib. AMleaves unifoliolate ..var. rechingeri
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var. bruguieri
Type: Between Aleppo and Baghdad, Brugufere & Olivier 1522 (G-

Fls. & Fris.: Feb.—May.

Distrib, © INDIA : Rajasthan; PAKISTAN, AFGHANISTAN,
IRAN, IRAQ, ARABIA, AFRICA.

Exsice. © Raijasthan, Jaisalmer, Tanot, 2.3.1978, Shetty 6104 (BSJO).

var. rechingert Hadidi in Candollea 27 : 91, 1972 et in Rech. f,, Fl, Iran.
no. 98 : 8. 1972; Ghafoor in Nasir & Ali, Fl. W, Pakistan no. 76 ; 13.

f. 2, 1974.

Branches prostrate, internodes c¢. 15 mm long. Leaves subsessile,
4-10 mm long. Petals ¢. 6.0 ¥ 2.5 mm. Capsules . 4.0 % 3.5 mm,
sparingly hairy; pedicels shorter than or equal to the capsules.

Type : Iran, 1948, K.H. Rechinger & F. Rechinger 3387 (W)

Fis, & Frts. : Sep.—Mar.

Distrib. : INDIA.: Rajasthan; PAKISTAN, AFGHANISTAN, IRAN,
iRAL.

Ecol. 1 Quo gravel plains in N. W. Rajasthan, rare.

Exsicc. © Rajasthan, Jaisalmer, Barabagh, Sherry 3496 (BSJO); ncac
Barabagh, P. Singh 7181 (BSJQ).

Notes : This taxon is intermediate between F, bruguieri DC, var.
bruguieri and F. olivieri DC. var, olivieri.

3. F.indica Burm. f, FL Ind. 102, ¢. 34. f. 1, 176R; Linn., Mant. Alt.
238, 1771; Hadidi in Rech. f., FL fran, no 98:35. 1972; Ghafoor
in Nasir & Ali, Fl. W. Pakistan no, 76 : 17. 1974, F, cretica auct, non
Linn., Cooke, Fl. Pres. Bombay 1 : 164. 1901 (Repr. ed. 1:173, 1958)
p.p. Duthie, Fl. Upp. Gang, PL 1: 127. 1903 (Repr. ed. 1 : 120. 1950)
p.p. F. arabica auct. non Linn, Edgew. & Hook. f. in Hook. 1., Fl. Brit.
India 1 : 425. 1874, p.p. Gamble, Fl. Pres. Madras 1: 130. 1935 (Repr.
ed. 1:93. 1957), p.p. F. mysorensis Roth. Nov, Sp. Pl. Ind. Or. 215,
1821; Wight & Arn., Prodr. Fl. Pen. Ind. Or. 1: 145, 1834; Dalz. &
Gibs., Bombay Fl. 45, 1861, F. persica DC., Prodr. |: 704, 1824, F,

parviflora Boics Diagﬂr Pl O, Naov, ser, 1! £ :124, 1r49,

FWE raLRT A LR ey L

Lecal names : Dama, Dhamanh, Samaba (Punj); Dbamasa (Raj.);
Hinguna, Ustarkhar, Chittigara (Tel.).

Annual to perennial shrublets, up to 60 cm tall; profusely branched,
cylindrical, striate, pale green, glandular internodes 2 -5 cm long. Leaves
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unifoliolate, sometimes a few basal ftrifoliolate; petioles 2—8 mm long;
leaflets 83— 16 x 3—4 min, ovate-Janceclate; stipular spines equal o or
Shorter than the leaves, occas:-:}naﬂy reduced. Flowers ¢. 12 mm acmss,

glandular outmde, persistent. Pctals €. 6 X 3 mni, ﬁbiuse. Stamens ¢,
6 mm long. Capsulese. 4 x 4 mm, softly hairy.

Type : Tran, Garcin z. n. ().
Fis. & Fres, ;. Almost throughout the yeas.

Distrib. : INDIA : Andhra Pradesh, Harvana, Karnataka, Rajasthan;
PAKISTAN, AFGHANISTAN, IRAN, IRAQ, ARABIA, SOMALIA,
ETHIQPIA, SUDAN, EGYPT, LIBYA.

4. F. schweinfurthii (Hadidi) Hadidi [in Osterr. Bot, 2. 121:273. 1973]
ex Ghafoor in Jafri & EI-Gadi, Fl. Libya 38:31. 1977; Hadidi in
Webbia 33 : 87. 1978. F. indica Burm. f. var, schweinfurthii Hadidi in
Reich. f., FL Jran. no. 98 : 6. t. 6. 1972; Ghafoor in Nasir & Ali, Fl,
W. Pakistan no. 76 : 19. £. 4, A-D, J-K. 1974. F. cretica auct, non Linn.;
Cooke, Fl. Pres. Bombay 1: 164. 1901 (Repr. ed. 1:173. 1958}, p.p.;
Duthie, Fi, Upp. Gang, Pi. 1 1127. 1903 (Repr. ed. 11120, 1960y p.p.
F. arabica auct. non Linn.; Edgew. & Hook. f. in Hook, f., Fl. Brit,
India 1:425. 1874 p.p. Gamble, Fl. Pres. Madras 1 : 130. 1935 (Repr.
ed. 1:93, 195T) p.p.

Local ngmes ;. Dharaman, Dhamaso {Guj.); Dharaaso (Mar.); Dama,
Dbhamanh, Samaba (Punj.); Dhamasa ( Raj.); Hinguna, Ustarkhar, Chittigara

Annual to perennial, prostrate to erect, glandular to glabrous shrublets
2p 1o 50 cm tall; internodes 1—3 ¢m long, striate. Lower leaves trifoliolio-
late, upper unifoliolate; petioles 5—10 mm long; leaflets 10—30 x 24 mm,
lincar-tanceolate, luteral ones (if trifofiolate) shorter than the terminal;
stipular spines patent, shorter tharn the leaves, sometimes much reduced.
Flowers ¢. 8—10 mm across, pinkish-purple; pedicels up to 8 mm long,
glandular to glabrous. Sepals 3—4 x 1.5—2.0 mm, ovate, sparsely glandu-
lar ontside, persistent. Petals 4—6 X 2~~3 mm, obtuse. Stamens ¢. 5 mm

long. Capsules c. 4 % 4 mm, softly hairy.
Type : Ethiopia, Eritrea, Sati, Schweinfurth 365 (K, Photo !).
Fls. & Fres. ;. Almost throughout the year,

Distrib. + INDIA - Andhkra Pradesh, Gujarat, Haryana, Karnataka,
Rajasthan, Punjab; PAKISTAN, AFGHANISTAN, IRAN, IRAQ,
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Notes : In the Indian floras F, schweinfurthii Hadidi and F. indica
Burm. f. are erroncously identified either as F. cretica Linn. or F. arabica
Linn, Examination of the type of F. crefica Linn. has revealed that it does
not occur in the Indian subcontinent and is probably restricted fo medi-
terrancan region (Hadidi, 1972). 1In India F. arabica Linn, appears to be
confined to Gujarat.

2. KALLSTROEMIA

Scopoli, Introd, Hist. Nat. 212, 1777; Benth. & Hook. {, Gen, PL 1:264.
1862 (sub Tribulus); Engl. in Engl. & Prantl, Nat, Pflanzenfam. ed, 2. 19a :
177. 1931; Hutch., Gen. Fl. Pl. 2 : 618. 1967; Porter in Journ. Arn. Arb.
53 : 539, 1972. Ehrenbergia Mart., Nov. Gen. Sp. Pl. 2:72. 1827, non
Spreng. 1820. Heterozygia Bunge in Mem. Sav, Etr, Acad. St. Petersb.
2 : 604, 1835.

Prostrate to ascending herbs, diffusely branched; branches herbaceous
to suffruticose, densely pubescent to glabrate, Leaves opposite, pari-
pinnate, one of each pair alternately smaller or someiimes abortive;
leaflets (4—) 610 (—12) pairs, opposite, subsessile, elliptic to obovate,
terminal pair directed forward, falcate. Flowers solitary, axillary, pedi-

. I Coamn?s & Frasn arerrgllc swoeoietand Datwnla & | B P mn [y
willdlwa W RIRLY oy Blbe, WoUOILY Pwloldbellii. LIUbadld «f. oFLalilviia i, 1dlwly

12; filamenis filiform, naked; anthers globose or ovoid, extrastaminal
glands truncate. Ovary ovoid or pyramidal, glabrous to pubescent, 10—
12-lobed and loculed, each locule with one ovule; style simple, cylindricul
to conical, persistent; stigma capitate or 10—12-lobed, papillose. Schizo-
carps separating into 10—12, triangular, wedge-shaped, tuberculate meri-
carps from a persistent styliferous axis. Seeds oblong-ovoid, endosperm
absent.

Type :  Kallsiroemia maxima (Linn.) Torrey & A. Gary (= Tribulus
maximus Linn.)

Distrib. :  c. 17 species, distributed in the New World. Introduced
into India, W. Africa.

Kalistroemia pubescens (G. Don) Dandy in Kew Bull. 10: 138, 1935
Bennet in Ind. For. 91 (5) : 281, 1965 et Fl. Howrah 193. 1979; Bhide
in Journ. Bomb. Nat. Hist. Soc. 75 : 529. 1979; Verma, Fl. Bhagaipur-
Dicots. 87, 1981. Tribuius pubescens G. Don, Gen. Syst. 1 769, 1831,
Kallstroemia miner Hocok. f. in Hook,, Niger Fl. 269. 1849,

Annual herbs; branches up to 30 cm long, diffusely-procumbent.
Leaves 2--5 cm fong; leaflets subsessile, §.5—2.0 x 0.3—1.2 cm, elliptic io
obovate, apiculate; stipules 3—5 mm long, linear-lanceolate, hairy. Flowers
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c. 10 mm across, pale yellow; pedicels 10 -20 mm long. Sepals 4.5--6.0
1.5-~1.7 mm, linear-lanceolate, acuminate, persistent. Petals 6—7 .. 4.5~
5.0 mam, obovate. Stamens 10, 5 mm long. Ovary ¢. 1 mm across; style
conical, 10--12-ridged, persisient; stigma capitate. Schizocarps ¢. 8 mm
across, pyramidal, ribbed; mericarps ¢. 5 X 3 mm, l-sceded.

Type: W. Africa, Gold Coast, <“Cape Coast”’, . Don (BM).

Distrib. : INDIA : Bihar, Maharashira, W. Bengal; MEXICO TO
CENTRAL AMERICA. SOUTH AMERICA, W. AFRICA.

Chr. No.: 2n = 32 (Daita in Curr. Sci. 37: 477, 1968), 2n = 36
{Pandey & Pal in Taxon 29 : 543, 1980).

3. NITRARIA

Linn., Syst. Nat.ed. 10. 1044, 1759; Benth. & Hook. f., Gen, Pi. 1: 263
1862; Boiss., F1. Orient, 1: 918, 1867; Engl. in Engl. & Pranti, Nat.
Pflanzenfam, ed. 2. 19a : 178. 1931; Hutch., Gen. Fl. Pl. 2 : 6!6. 1967,

Much branched shrubs, sometimes spinous. Leaves alternate or fasci-
culate, simple, fleshy, entire, rarely 3-lobed at apex. Inflorescence a
scorpioid cyme. Flowers short pedicelled or sessile, yeliow to greenish
white. Sepals 5, free or basally connate, imbricate, fleshy, persistent.
Petals 5, concave, cucullate. Disc small, fleshy. Stamens 15; fillaments
naked; anthers oblong, Ovary obleng-pyramidal, appressed iong silky

kairy; 3-loculed, ovule solitary, pendulous in each locuie; style simple;
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ i‘tﬁﬂ&fp “\ﬂ“‘r Qﬂﬁ-r‘l
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ovoid, endosperm absent, embryo straight, cotyledons linear ovate.

Type . N. schoberi Linn,

Distrib. : ¢. 7 species, distributed from N. W. Africa to Siberia,
Austraia. 1 species in India (Kashmir).

Nitraria schoberi Linn., Syst. Nat, ed. 10. 044, 1759; Boiss., Fl. Orient. 1:
919, 1867; Coode in Davis, Fl. Turkey 2: 493. 1967; Hadidi in Rech. f.,
Fl. Iran no. 98 : 10. 1972; Ghafoor in Nasir & Alf, FI. W. Pakistan no.

76: 3.1 [ A-F. 1974.

et b A tha cminac

Wo oody shrubs; young branches greyish pubescent, spiny at the apices.
Leaves fasciculate, sessile, 20— 50 x 3-—8 mm, oblong-spathulate, obtuse,
mucronulate, sparsely hairy; stipules minute. Flowers sessile, ¢. 4 mm

~ across, whitish-yellow, Sepals 1.3—2.0 X 1.2 mmi, broadly ovate, giabrous
or glabrescent, slightly connate at base. Petals ¢. 3 mm long, oblancec-
late, incurved at apex, glabrous. Stamens in 3 whorls of 5 each; anthers
versatile. Drupes 5—15 mm across, ovoid-spherical, glabrous, reddish-

purple.
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Type : Herb. Linn. 624. 1 (LINN, Microfichel)

Distrib. : INDIA : Jammu & Kashmir; CHINA, USSR, PAKISTAN,
IRAN, ISRAEL, SYRIA, TURKEY.

Chr. No. : 2n = 48, 96 (Fedorov, Chromosome Numbers of Flower-
ing Plants 727. 1974).

Note . Only one specimen (Baltistan . Paiju, Baltoro glacier, H. Hart-
man 3480, RAW) represents its distribution in Jammu & Kashrir.

4. PEGANUM

Linn.. 8p. Pl. 444, 1753 et Gen. Pl ed. 5. 204. 1754; DC., Prodr. 1: 712,
1824 (sub Rutaceae); Benth. & Hook. f,, Gen. PL 1: 287. 1862 (sub

Rutaceae); Hook. f., in Fi. Brit. India 1 : 486. 1875 (sub Rutaceae); Boiss,,
Fl. Qrient. 1 : 017 1867 F'rml in Engl. & Prant], Nat. Pllanzenfam_ ed. 2.

192 : 154, 1931 Hutch., Gen Fl. PL. 2: 6135. 1967.

Perennial, erect herbs, pubescent or glabrous. Leaves alternate, simple,
irregularly multifid; stipules setaceous. Flowers solitary, terminal or

subterminal, leaf-opposed, pendulous, white to yellow. Sepals 4= 35, fres,
aptire or ninnatifid, persistent. Petales 45, subeanal, free, Disc small

Lol JrrRasam il 2222 FLLILGEEL, LIS, P10 Siliaday

annular or angular. Stamens 12—15; filaments dilated at base, naked;
anthers linear-oblong. Ovary globose, sulcate, 3—4-loculed, each locule
with many ovules; styles simple, with stigmatose keels. Capsules globose,
loculicidally dehiscent, rarely indehiscent. Seeds anpular, testa spongy:
endosperm fleshy, embryo curved.

Type : P. harmala Linn.

Distrib. ;. ¢. 6 species distributed from Mongolia to N. Africa,
S. Europe, Tropical America, Australia. I species in India.

Peganum harmals Linn., Sp. Pl. 444. 1753; Hook. f. in Hook. f., Fl. Brit,
India 1: 486. 1875 (sub Rutaceae); Cooke, Fl, Pres. Bombay I : 162.
1901 (Repr. ed. I: 172. 1958); Duthie, FI. Upp. Gang. PL. 1. 1 128,
1903 (Repr. ed. 1 : 120. 1960); Prain, Beng. PL. 1 : 292, 1903. (Repr.
ed. 1: 202, 1963); Haines, Bot. Bih. & Or. 1 ; 154, 1921 (Repr. ed. 1 ;
159. 1961); Bhandari, Fl. Ind. Desert 86, 1. 28 c. 1978,

Perennial herbs, up to 1 m high, glabrous, basally woody; branches
erect, terete, somewhat succulent, Leaves sessile, 3.0—7.5 cm long, multi-
fid; lobes linear-lanceolate to elliptic, acute; stipules 1.5—2.5 mm long.
Flowers 2—3 cm across, creamy-white to yellowish-white; pedicels 1.5
2.0 ¢cm long. Sepals 5, 15=20 x 1 —2 mm, linear, vsually pinnatified, acute,
Petals 5, 1017 x 4~6mm, oblong to oblong-elliptic. Stamens 12--15, ¢,
10 mm long; anthers 5—6 mm long, Ovary c. 3 mm across, globose; style
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¢. 10 mm long, 3-kecied, upper haif stigmatose, persistent, Capsules sub.
globose, depressed at apex. Seeds2—3 x 1.5--2.0 mm, triangular, brow-
nish-black.

KEY TO THE VARIETIES
la. Leaf segments 2—4 mm broad. Sepals

c. 20 x Zmm. Capsules ¢. 15 mm actoss . .Var. farmalg
Ib. Leaf segments 1—2 mm broad. Sepals

¢. 15 x I mm. Capsules c. 10 mm accross ...Yar. sienophyilum
var. harmala

Type: In arena Madritli, Alexandria. Lipn. Herb. 821. 1, §21.2
(LINN, Photol).

Fls. & Fres. : Mar, —Oct.

Distrib, : INDIA.: Jammu & Kashmir (Ladakh); CHINA, MONGOLIA,
USSR, PAKISTAN, AFGHANISTAN, IRAN, IRAQ, SYRIA, TURKEY,
JORDAN, ISRAEL, GREECE, TROPICAL AFRICA. Introduced in
AMERICA, AUSTRALIA.

Chr. No.: n= 12 (Amin in Taxon 22; 115, 1973} and n = 24
(Henelt in Taxon 22 : 649. 1973).

Exsice ; Jammu & Kashmir, Ladakh, 13.9.1970, U. C. Bhatiacharyya
41151 (BSD).

vat., stenophyllam Boiss.,, Fl. Or. 1: 917. 1867, Hadidi in Reich. f., Fl,
Iran no. 9§ : 20. 1. I3. 1972,

Local names : Tsatand (Beng.); Flurmal (Hindi, Punj.); Harmal, Gandhiyo

(Raj.); Simayalavinai (Tam.); Simagoronti (Tel).

Type ¢ G”J;: th 1196 {'l’"" T\D!}

Fis. & Frts. : Mar. ~-Qct.

Distrib, ; INDIA : Guiarat, Haryana, Karnataka, Kashmir,
Mahrashtra, Punjab, Rajasthan, Uttar Pradesh; PAKISTAN,
AFGHANISTAN, TURKMANIA, IRAN, IRAQ.

Uses : The plant has several therapeutic properties and is useful in
Curing Iumbago paralysis, weakness of muscles and brain, opthalmia,
laryngitis, rhenmatism, asthma and chroaic bronchitis; sometimes used as
ahortifacient. Seeds are stimulant, emmenagogue, anthelmintic and

mildly narcotic.

Pollen : 3-zonicolporte, amb circular, faintly reticulate, prolate to
subprolate, spheroidal, P/E 34/28/24-20 wm, aperture olongate to circular,
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3 pm in diam., sexine thicker than nexine (as P. harmala Linn.. Bhandari
& Parveen in Bir (Ed.}) Rec. Res. Pl. Sci. 672. 1979).

3, SEETZENIA
R, Br. in Denham & Clapp., Narr. Travels Africa Bot. app. 231, 1826;
Benth, & Hook f., Gen. PL. 1 : 266. 1862; Boiss., Fl. Orient. 1 ; 914, 1867;

Engl. in Engl. & Pranti, Nat. Planzenfam. ed. 2. 19a : 160. 1931; Hutch.,
Gen. Fl. Pl. 2 : 620. 1967.

Perennial, spreading herbs, woody at base; branches prostrate, glab-
rous to papillose. Leaves opposite, petiolate, wrifoliolate; leaflets shortly
petiolulate, leathery, apiculate, glabrous to pubescent above, papillose
beneath; stipules triangular. Flowers solitary, axillary, greenish; pedicels
reflexed at maturity. Sepals 5, free, deciduous. Petals absent. Disc small.
Stamens 5, alternating with sepals; filaments filiform, naked; anthers
oblong to subglobose. QOvary oblong-clavate, 5-loculed, each locule with
one ovule; styles 5, free, divergent; stigma capitate, Capsules ovoid, 5-
angled, pendulous, dehiscing into 5 cocci from the persistent central axis;
cocci thick, green or black, thin, muricated, straw-coloured on lateral
walls, Seeds elliptic-oblong, fattened, narrow at both ends; testa thick;
cndosperm present; cotviendons thick.,

Type: S. gfricana R. Br. nom. illeg. Zygophylium lanatum Willd.
Candmoasaion Jorem i L2 'I‘I.-! L N | Fhfe BTl ‘II‘ Ian ""I"'..-.-\... . AL 1n01\
WICLLLE R OITICE LR k' T1lEW . J l.ll.lll.u\-% KJ.'\',I.D L¥%w 111 IEF 13 v AT, "IU.J. 170 J

Distrib. ; A monotypic genus sporadically distributed in INDIA ;
W. Rajasthan; PAKISTAN, AFGHANISTAN, ARABTA, AFRICA.

Seceizenia lanata (Willd.) Bullock in Kew Bull. 19 : 204. 1965; Hadidi in
Bot. Notis. 125 : 534, 1972; Ghafoor in Nasir & Ali, Fl. W. Pakistan
no. 76 : 8, f. 1 G-I. 1974.  Zygopkyllum lanatien Willd., Sp. Pl. 2 ; 564.
1799, Z. prostratum Thunb., Prodr. Fl. Cap. 189. 1BC0. Seetzemia
africang R, Br. in Denham & Clapp. Narr. Travels Africa Bot. app.
231. 1826, nom. illeg. S. prostrata (Thunb.) Eckl. & Zeyh., Enum, Pl
Agric. Austr, 98. 1834, . arientalis Decne in Ann. Sc. Nat. ser. 2, 3:
281, t. 7. 1835; Fdgew. & Hook. f. in Hook. f., Fl. Brit. India 1 :424.
1874; Cooke, FL. Pres. Bombay 1 : 161. 1901 (Repr. ed. I : 171. 1958);
Bhandari, F1. Ind. Desert 86, fig. f. 29. 1978.

Local name :  Dhakari (Raj.).

Perennial herbs; branches up to 35 cm long, internodes 10—45 mm
lcng, arhculatad Leaw:s up to 15 mm lcng, petlolcs 2~=4 mm long, tl:uck

laterat lcaﬂcts 3— lD X l-—ﬁ mm, obhqnely oblong; st:pules 1. 0-- 1. 5 mm Iang,
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trianguiar, villons. Flowers ¢. 5 mm across; pedicels 6—10 mm long,
_Sﬂpals 2.5--4.0 x 1.0—1.5mm, elliptic-lanceolate, acute or apiculate,
inflexed at tip, Stamens 5, 3—4 mm long. Ovary 2.5~3.5 i« 0.7-1.5 mm,
Fibbed; styles S, c. 0.5 mm long. Capsnies 6.5—8.0 X 5—6 mm. Seeds
4—3 % 1.5—2.0 mm, smooth, brown to blackish-brown.

Tyvpe : Sierra Leone, Herb. Willd. 8098 (B, Microfiche !)
Fis. & Fris.; Sep.--Mar.
Distrib, ;. Same as genos.

Pollen :  3-zonicolpatc, amb circular, triangular, reticulate, lumina
small; prolate to oblate spheroidal, P/E/52/48 pm,  Colpi membrane
granular, sexine thicker than nexine, tegillatc, baculate, exine 4 um
thick. (sub S. oriemtalis Decne, Bhandari & Parveen in Bir (Ed.) Rec.
Res, Pl Sci, 672

Furaak
L=
|

Notes : Bullock {op. c¢it) considered Seeizemia R. Br. as a genus
With 2 species viz. S. lanata (Willd.) Bullock and S. oriemtalis Decne.
We support Hadidi’s (op. cit.} view in considering it a monotypic genus,
as the characters used for separating the two species do not hold good

'E!'i “hﬂ Aneve araan
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6. TRIBULUS

Towrn. ex Linn.,, Sp. Pl 386. 1753 et Gen. PL ed. 5. 183. 1754; DC.,
Prodr. 1:703. 1824; Benth, & Hook. f, Gen. PL 1 ;264. 1862, 7p.;

is3., Fl. Qrient. 1 : . , Edgew. . . 1., Fl. Brit.
India 1 ; 423. 1874; Engl. in Engl. & Prant], Nat. Pflanzenfam. ed. 2. 19a.

174.193t; Hutch., Gen. Fl. Pl 2: §18. 1967; Nayar & Giri in Bull. Bot.
Surv. India 24 : 160 (1982) 1983.

Annual to perennial, prostrate to semi-erect herbs, hairy to glabre-
scent.  Leaves opposite, one of gach pair aiternately smaller or sometimes
abortive, paripinnate; leaflets 620, opposite, subsessile to sessile. Flowers
solitary, axillary, pedicellate, yellow. Sepals 5, pubescent, deciduous or

Persistent. Pelals 5, obovate to obovate-oblong, membragous. Disc
anmular, 10-obed. Stamens 5-—10, outer whorl of 5 slightly longer,
Opposite the petals; filaments filiform, naked; anthers oblong to ovoid.
Each of inner whorl of 5 stamens subtended adaxially by intrastaminal
gland and abaxially by extrastaminal gland. Ovary globose, covered
With bulbous-based stiff’ hairs, 5-locular, each locule 2—5-locellate and
ovialed; style simple, cylindrical, S5-ridged; stigma S-rayed. Schizo-
tarp separating into 4--5, dorsally spiny, winged or tubercied, indehiscent
mer;‘carps. Seeds obligue-pendulcus; endosperm absent; cotyledons
oval,
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Tyvpe : Tribulus terrestris Linn.

asaTTALEE Y =as <

countrigs of the world. 5 species in India.

Dicteih, : o 0 spec ies, mainly in the tr

Chr. No.: x = & (Mallick in Chrom. Inf. Serv, 7 : 7. 1966).

Uses : The young leaves and stems of T. rerrestris L. are caten as
pot berb. The fruits of T. terrestris L. and T, pemtandrus Forssk, are

----- i d LY Adimoe cnsman  smf Leideaws
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diseases, chronic cystitis and gonorrhoea.

KEY TO THE SPECIES

la. Fruits with winged mericarps ...T. pentandrus 2
Ib. Fruits with spiny mericarps :

2a. Intrastaminal glands ciliate, Style pubescent .. T. subramanit 4
2b, Intrastaminal glands eciliate. Style glabrous;

3a. FEach mericarp with 2 median and 2030,
dorsal spines ... T. rajasthanensis 3

3b. Each mericarp with 4 spines :

4a, Pedicels shorier than the subtending
leaves. Style stout, shorter than the
ovary. Stigma prominently 5-rayed . T. terrestris 5

4b, Pedicels equal to or 1
subtending leaves. Style slender, longer
than the ovary. Stigma usually subcapitate

or faintly 5-rayed .. T\ {anuginosus |

2

noar than tha
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1. Tribulus lapuginosus Linn., Sp. PL 1: 387. 1753 ef Mant. Alt. 380.
1771; DC., Prodr. 1: 704, 1824; Wm‘hi & Arn., Prodr, FL Pen. Ind

* B Ed A Wlhks ERllWie

Or, | : 145, 1834; Nayar & Giri in Bull. Bot, Surv. India 24 : 16]. 1983.

Annual or biennial, usually prostrate, silky-pubescent herbs. Leaves
up to 5 cm long; leaflets 6-~12, 310 x 25 mm, elliptic-oblong, oblique,
acute; stipules ¢. 2.5 X 1.0 mm, lanceolate or falcate. Flowers ¢, 12 mm
across, pale yellow; pedicels more than 10 mm long. Sepals 5 -7 ;3¢<2 ~3 mm,
lanceolate. Petals 5—6 X 2--3 mm, obovate-oblong, cuneate, obtuse-
truncate. Stamens 10, ¢. 4 mm long; anthers oblong. Intrastaminal
glands triangular, free; extrastaminal glands thick, truncate. Owvary
¢, ] mm across; style ¢. 1,5 mm long; stigma faintly 5-rayed or subcapitate,
Fruits disc-shaped; mericarpsc. 4 % 2.5 mm, acuminate at apex,
2—4-spined.

Type : Herb. Linn, 347, 2-3 (LINN, Microfiche 1)
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Fls. & Frts, :  Almost throughout the year.
Distrib. : INDIA : Almost throughout; SRT LANKA.

2. T. pentandrus Forssk., Fl. Aegypt.-Arab. 88. 1775: Hadidi in Taec-
kholmia 9 : 61. 1978. T. alatus Del., Fl. Aegypt. IHus. 62. 1813; DC.,
Prodr. 1: 703. 1824; Edgew. & Hook. f. in Hook. f., Fl. Brit. Indig
I : 423, 1874, Cooke, Fl. Pres. Bombay 1: 161. 1901 (Repr. ed.
1:170. 1958); Bhandari, FlL Ind. Desert 87. 1978; Nair, FL Punj.
Pl. 49. 1978. T. longipetalus Viv., Pl. Egypt. Dec. 10, t. 2. f. 5. 1831;
Zohaty, FL Palaestina 2 : 255, 1972; Hadidi in Rech. f. FL ¥ran no.
98 : 13. 1972; Ghafoor in Nasir & Ali, FI. W. Paksitan no. 76 : 22, 1974;
Nayar & Giri in Ball. Bot. Surv. India 24 : 162. (1982) [983.

Local names ; Gokhuri-kalan (Hindi); Bhakra, Hasak (Punj.); Bakda
(Raj.).

Annual or biennjal, prostrate to procumbent, pilose to densely villous,
greyish white herbs, Leaves up to 7cm long; leaflets (6—) 8—12(—14),3—10
{—13) x 2—5 mm, cHiptic-oblong, oblique, acute; stipules 2—5 mm long,
ovate-lanceolate or falcate, acute. Fiowers 6~-12 mm across, yellow;
pedicels up to 15mm long. Sepals 46 X L3--2.0mm, lanceolate. Petals
4.7 x 2-3 mm, obovate-oblong, cuneate, obtuse-truncate and wavy at
apex. Stamens 5—10, 2.5—-4.0 mm long; antbers oblong. Intrastaminal
glands triangular, free or slightly connate, glabrous; extrastaminal glands
thick, slightly bilobed or trumcate. Ovary ¢. 1.3 mm across, densely
bulbous-based stiff hairy; style ¢. | mm long; stigma S-rayed. Mericarps
with 2- 5 mm broad dentate to serrate wings, pubescent to pillose 2 3-

seeded.

KEY TO THE VARIETIES

la. Wings of mericarps up to 8 mm broad,
pubescent, grey to greyish-yellow :

2a. Flowers 6—8 mm across. Wings of meri-

carps up to 4 mm broad - V&I. pentandrus
L - Py . it LA e
L. PLOWELS 1J— 14 IDM  across. YWIIER Ol

mericarps 5—8 mm broad -+ VAF. macropterus

Ib.  Wings of mericarps more than 8 mm broad,

glabrous, straw vellow «.Yar. pterophorus

Yar. pentandros

Type : Forsskal 743 (G, Microfichel)
Fls. & Frts.; Sept.—Mar.
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Distrib. - INDIA : Punjab, Haryana, Rajasthan; PAKISTAN,
AFGHANISTAN, IRAN, IRAQ, SYRIA, ISRAEL, ARABIA,

— SOMALIA, SUDAN, N. AFRICA.

var. macropteras (Boiss.) P. Singh & V. Singh comb. stat, nov. T. macro-
pterus Boiss., Diagn. Pl Or. Nov. ser. 1, 1 : 61, 1843 ¢¢ Fl. Orient. 1:
903. 1867. T. longipetalus Viv. ssp. macropterus (Boiss.) Maire ex
Ozenda & Quezel in Trav. 1’ Inst. Rech, Sahar. 14 : 73. 1956; Hadidi
in Rech. £, Fl. Iran no. 98 : 13. 1. 21, f. 1. 1972; Ghafoor in Nasir &
Ali, Fl. W. Pakistan no. 76 : 23. f. 5 E-H. 1974. T longipetalus Viv.
var. macropterus (Boiss.) Zohary, Fl. Palaestina 2 : 255, 1972,

Type : Tran, Aucher-Eloy 803-bis (G).
Fls. & Frrs. : Sept.—Mar.

Distrib. ; INDIA : Rajasthan; PAKISTAN, AFGHANISTAN to
N. AFRICA.

|, IR T Py i ik e I . PR, 11 In~™Nrs M B ... %011 ;Ao rm
LXSICC, o« WTallkatiadyal,. \.‘lﬂaﬂbﬂ.lld, IV 11,124, T, I AU J001 | I

2
var. pterophoruos (Presl.) P. Singh & V. Singh. comb. ef stat. nov. T. petro-
phorus Presl.,, Bot. Bem, 30, 1844. T. longipetalus Viv. subsp. ptero-
phorus (Presl.) Hadidi in Rech. f., Fl. Iran. no. 98: 14. t. 20. f. 2, 1972;
Ghafoor in Nasir & Ali, Fl. W. Pakistan no. 76: 24. 1974,
Type : South Africa, Cape, 1938, Drege (K).
Fis. & Frts. : Aug.—Nov.

Distrib. © INDIA : Rajasthan; PAKISTAN, AFGHANISTAN, S.W.

AFRICA.
Exsice.: India, Rajasthan, Jaisalmer, West' of Ramgarh, 7.9.1976,
Shetty 3469 {BSIO).

3. T. rajasthapensis Bhandari & Sharma in Bot. Notis, 129 : 367. {. 1. 1977,
Bhandari, Fl. Ind. Desert 88, 1978; P. Singh in Bull. Bot. Surv. India

-

24 ; 237, 1983.

Arnual to perennial, prosirate to procumbent herbs; branches up to 50
cm long, hirsute. Leaves 2—5 cm long; leaflets 8—14, 4—12 X 3—6 mm,
elliptic-oblong to ovate-oblong, oblique, pubescent above, villous beneath;
stipules 5—7 x 1—2 mm. Fiowers 10—15 mm, across, yellow; pedicels
10 _ 20 v inen

— Qamala 5_ T w 1Y vam linsar.loncanints h.e'l'l'l-fn willAane
AT AW NI JUNIEs oAb S A L — L R, dliilal e livieuiGley weialivy Fliilieg

outside, pubescent inside towards tip. Petals 5.0~7.5 x 3.0-5.0 mm,

obovate-cuneate. Stamens 10, c. 3.5 mm long; anthers oblong. Intrastaminal
glands broadly triangular, free; extrastaminal glands round, trunate or
emsrginate. Ovary ¢. 2 mm across; style c. | mm long; stigma S-tayed.
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LFericarps 67 x 4-5mm, densely hispid, 2 major, ¢, 5 mm long
divergent, median spines and 20--30, minor spines 2— 3 mm lon g, unequ-ﬂ,
Type: India: Jodhpur, rocky platcan of Massuria., 3.10.1

g . 3.10.1959.
Bhandari 537 (Holo, CAL; Iso JACH. *

Fls. & Frts. : Jul.—Nov.
Distrib. : INDIA : Rajasthan, Gujarat; PAKISTAN.

Chr. No.: n = 6 (Bhandari & Sharma, op. eiv.).

Pollen : Polyporate, amb circular, spheroidal; 38 — 50 pIn in diam,
reticulation distinct with hexagonal tumina and simplibaculate muri, each

lumina with a circular pore, 3.5 pm in diam., sexine as thick as pexine

{Bhandari & Parveen in Bir. Rec Rec P Q0 £77 10700
LY FARFRLRL WA A DL Ty wdAR JAJ ASiky A Wiws AW & A LFwls UFF IF .l':!},

Al mtam o Té wmes Adocrwilemd Foodma 07 T fmoele e P s aa
YGTES [ kL WaS JCSCTIOCQ 4Tom vy, majasiban  Dut the present stud
has revealed that its disivibution extends southwards to Gu jarat an

westwards 1o Pakistan.
4. 7. subramanyamil P. Singh, Giri & V. Singh in Bull. Bot. Sury. Ind,
25 : 197, 1985.

Annual, silky hairy herbs; branches up to 40 ¢m long, striate. Leaves
4--6 cm long; leaflets 6--10, 8 155 6—9 mm, elliptic to obovate, obligue
anienlata thinly to dengely nobecrent gshove ailbe  willee 1o es

PRCLLAt, iy YO0 QClolay PULCSCLTR BLOVE, N YIJILMLLN Dcﬂﬂaﬂ};
stipujes 3.5—4.5 x 1.5--3.0 mm, falcate or linear to ovate. Flowers
10—15 mm across; pedicels ¢. 10 mm long. Sepals 5—7 x 1.5.-20 mm

-

=

linear-lanceolate, acute. Petals 6—8 X 3.0~-3.5 mm, obovate, cuneate,
Stamens 10, ¢. 5mm long; anthers oblong, intrastaminal glands free,
almost triangular; extrastaminal glands thick, orbicular to oblong. Qvary
¢. 2.5 mm across; style c. 1.5 mm long: stigma pyramidal, S.rayed.

izocarp mm ACTOSS; Mmeri , dorsally ridged,
appressed silky hairy, greenish-yellow, spines 4 or sometimes the lower
pair reduced.

Type : India, Coimbatore, on the way 10 Varapalayam, 666 m,

11956, K. subramanyant olo, » 180,

Distrib.: INDIA: Maharashtra, Andhra Pradesh, Karnataka,

Tamil Nadu.
Notes : 'This species is allied to 7. ferrestris L. but differs mainly in

having pubescent style and ciliate intrastaminal glands,

5. T, terresiris Linn., Sp. Pl 387. 1753; DC., Prods. f: 703. 1824;
Edgew. & Hook. f. in Hook. f., Fl. Brit. India 1 : 423. 1874 p.p.; Cooke,

F1. Pres, Bombay 1 : 160. 1961 (Repr. ed. I ; 170. 1958) p. p.; Duthie,
Fl. Upp. Gang. PL 1 : 127. 1903 (Repr. ed. 1: 119. 1960); p.p. Prain,
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Bengal Pl. 1:292. 1903 (Repr. ed. 1: 201. 1963); p.p.; Gamble, Fl.
Pres. Madras 1 ; 130. 1915 (Repr. ed. 1: 92, 1957); Haines, Bot. Bih. &
Or, 1: 153. 1921 (Repr. ed. 1 : 159, 1961); Hadidi in Rech. f. Fl. Iran.
no. 98 : 15, t. 18, 19. 1972 Ind. var. Ghafoor in Nasir & Ali, F1. W.
Pakistan no. 76 ; 26, 1974,

Local names : Gokshura, Chota gokhra, Gokhru (Hindi); Negalu
{Kan.); Neringii (Mal.); Lahana gokhru, Sarate (Mar.); Bkakra (Punj.);
Neruniji {Tam.); Palleru-mulla, Chirupalleru (Tel.}.

Annual, prostrate to procumbent or suberect, hairy herbs; branches
up to 1 m long, hirsute to sericeous. Leaves 3 -7 cm long; leaflets §--14,
411 X 2—5 mm, ovate to elliptic, oblique, acute or obtuse; stipules 25
x 1.0--1.5 mm, subulate to falcate, Flowers R—10 mm across, vellow;
pedicels ¢. 10 mm long. Sepals 2—4 X 1.5—2.0 mm, ovate-lanceolate,
acute, hirsuie, margins scarious, minutely ciliate. Petals 2.5—30x 1~3mm.
Stamens 10, 3—4 mm long; anthers oblong. Ovary . 1.5 mm across, with
stiff, upward spreading, bulbous-based hairs; style c. 1.0 mm long; stigma
S-rayed, slightly asymmetrical. Fruit 10—15 mm across excluding spines;
mericarps 4-~8 x 3—7 mm, dorsally tuberculate, spines 4 or 2,

At b » P rr Jaer  WAT 4 ST TRIRY ML i
L ¥pe L 3. LULOpS, § ib. Linn. 347. ST LLLINDY, FROtG L)

Fis, & Frts, : Almost throughout the ycar.

Distrib. . INDIA: Common throughout from sea level to 3500 m;
Pantropical.

Poilen ;: Polyporate, amb circular, spheroidal, 53-64 um in diam.,
reticulate, luming large, each lumina with a circular pere, 4 um in diam.

Tnfgfpnﬂll dictanne 1012 ,m gaxing as thick ag nexine. teoillats, ratinilata:

el A Bl B B S puanky Shedaiasy AL W RTR AL LY e EmieayE ey LWy e

exine 8.5 um thick. (Bhandan & Parveen in Bir. Rec. Res. Pl. Sci. 672,
1979).

Chr. No.: 2n = 12, 24, 36, 48 (Fedorov, Ckrom. Num. Fl, Pl. 727.
1974), n = 16 (Sarkar e¢ al. in Taxon 26 : 443. 1977).

Nages: This is an exceedingly variable species in both vegetative
and reproductive characters. Hadidi (1972) recognised 4 variecties under
it viz. T. terrestris var. orientalis (Kerner) Q. Beck, T. ferrestris var.
robustus (Boiss. & MNoc) Boiss,, T. terrestris var. bicornutus (Fisch. &
Mey.) Hadidi and T, ferrestris var. intermis Boiss., but the characters used
for separating them are overlapping and variable. Hence, no infra-
specific categories are recognised here.

7. ZYGOPHYLLUM

Linn., Sp. PL. 385. 1753 et Gen. Pl ed. 5. 182, 1754; DC., Prodr. 1:
705, 1824; Benth. & Hook. f., Gen. Pl. 1 : 266. 1862; Edgew. & Hook.{f.
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i Hook f., F1, Brit. India | : 424, [874: Boiss, Boiss. Fl, Orient. 1 : 909 1867:
Engl. in Engl & Prantl, Nat. Pflanzenfam. ed. 2, 19a : 160. 1931; Hutch., Gen.
Fl. PL. 2: 619, 1967,

Annual or perennial, prostrate or erect undershrubs or herbs., Leaves
opposite, palmately 1---2-foliolate, rarely simple to more than 2-foliolate; leaflets
cylindrical or flat, usually fleshy, Flowers solitary, axillary, pedicellate, white or
}’elluw Sepafs4—3, deciduousorpersistent Petals 4-—5, spathulate. Disc fleshy,
angled, concave. Stamens 8—10; filaments umuuu, Gsually with a scaiy
appendage at base; anthers oblong-ovate. Ovary angular, 4-—3-loculed, each
locule with 2 or mere pendulous ovules; style angular; stigma minute. Capsules
4—35-angled or winged. Sceds 1—many in cach locule; endosperm present:

totylendons oblang.

Type 1 Z. fabago Linn. {Lectotype)

Distrib, - ¢. 10D species in deserts and steppes of RUSSIA, ASIA.
MEDITERRANEAN REGION, AFRICA and AUSTRALIA.

Chr. No. : 2n = I8, 20, 44 (Fedorov, Chromosome Numbers of Flowering
Plants 727, 1974).

1. Zygophyilum simplex Linn., Mant. 68. 1767, Boiss,, Fl. Orient. | ; 912,
1867, Edgew. & Hook. f. in Hook. {., Fl. Brit. Inda | : 424. 1874; Cooke,
Fl, Pres. Bombay 1 : 163, 1901 (Repr.ed. | : 172, 1958); Ghafoor, in Nasir
& Ali, Fl. W. Pakistan no, 76 : 31, 1974; Nair, Fl. Punjab P, 49, 1978;
Bhandari, Fl. Ind. Desert 89, 1978; Shah, Fl. Guarat 140. 1978, Z,

portulacoides Forssk., Fl. Aegypt-Arab. 88. [875,

Local name - Alethi (Guj.); Lunwo (Raj.).

Annual, procumbent to suberect, profusely branched, glabrous herbs, 10—
20 cm taji; internodes up to 3cm long, paie green to purpie, finely striat, Leaves
simple, sessile, unegual, up to 2 cm long. cylindrical, succulent. Flowers . S mm
across, yellow; pedicels ¢. 2 mm iong, siender. Sepals 5, ¢. 2 X | mm, obovate,
obtuse, cucullate. Petals 5, ¢. 3 X [ mm, spathulate, membranous. Disc 10-lobed.
Stamens 10, 2—3 mm long; staminai scales ¢. | mm long, biparite; anthers
obolong. Ovary r, | mm across, 5-loculed; style anguiar, c. | mm long, persistent:
stigma minute. Capsules ¢. 3 mm across, turbinate, S-angled, rugulose,
septicidally dehiscent into 5 cocct. Seeds 2 —23 per coccus, ¢. 1.0 X 0.6 mm, plano-
fonvex, acute at both ends, brown,

Tvpe : Arabia, Forsskal (G?).
Fis. & Fres, : Aug —Jan.

n!"g;rl-;'h P IRMTYIIA - fiviiavat- Harvana Raoigethaon: BPALKI
- LAy . LIVASFE R . RS E RS WA N ¥k daiay Fwih R i b LA Ny I MMl

J
AFGHANISTAN, IRAN, ARABIA to N. & S.W. AFRICA,
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Chr. No. : 2n = 20 (Fedorov, Chromosome Numbers of Flowering Plants
727, 1974), n = B (Eid in Taxon 19 : 265. 1970).

Pollen : 3-zonicolporidate, amb circular, psilate, prolaie spheroidal.
P/EI12-14/ 10 um, colpi tips acute and membrane psilate, sexine tegillate, psilate;
exine 1.5 ym thick (Bhandari & Parveen in Bir., Rec. Res. Pi. Sci. 674. 1979

EXCLUDED SPECIES

Edgeworth & Hooker {in Hook. f., Fl, Brit, India i ; 423, I874}reported T,
cistoides L. from Bengal and Western Peninsula, The authors came across only 4
herbarium sheets of this taxon deposited in CAL, BSIand MH. These cotlections
are from the plants grown in Botanic Garden, Howrah, and probabiy introduced
by W. Hamilton in 1799 from America (Roxburgh, Hortus Beng. 3. 1814}, The
authors have not been able to locate even a single collection representing its wilid

occurrence in India and propose to exclude this species,
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acumingta Bedd. non Mig. 172
anamallayana Bedd. 140, 142
apomails Brand 139, 142
attenugta Wall, ex DC. 146
barberi Gamble 159
candolfeang Brand 166
chengappae Raiz. & Sabni 161
chinensis (Lour,) Druce 163
cochinchinensis (Lour.) S. Moore 41, 144

~ ssp. cochinchinensis (44, 145, 146
ssp. lnurina (Reiz.) Nooteboom 144, 146, 147
complanata Brand 141, 148
craiaegoides Buch.-Ham. ex D. Don 163
dryophila C. B. Clarke 140, 148
fasciculsta Zoil. 140, 149
ferruginea Roxb.
var. polystachya C. B. Clarke 144
follosa Wight 141, 150, 15]
gardneriana Wight 158
glauca (Thunb.) Koidz. 141, 150
glomernta King ex C. B. Clarke 140, 152
var. glomerats 152
grandifiora Wali. ex DC. 159
hebantha Thw. ex C.B. Clarke 153



hohenackeri C. B. Clarke

153

hookeri C. B. Clarke 140, 183
huegeliane Brand 141, 153
ifsiang Fischer 158
japonica DC. 155
Jucunda
var. diversifolia Alston 158
kanarang Talbot 157
khasiana (C. B. Clarke) Brand [66
kurgensis C. B. Clarke 139, 153
lancifolia €. B. Clarke non. Sieb. & Zucc. 171
lancifolia Sieb. & Zucc. 141, 154
var, fulvipes C. B. Clarke 154
lauring Wall. ex G. Don 144
leprostachyva Kurz 159
lucida (Thunb.} Sieb. & Zucc. 142, 155, 156, 'H
macrocarpa Wight ex C. B. Clarke 141, 157
ssp. kansrana (Taibot} Nooteboom 157
SSp. MACFOCATPA 157
macrophylla Wall. ex DC. 139, i54, 158
ssp. gramdifiora (Wall, ex DC.) Nooteboom 158, 159
ssp. macrophyha 158
var. korgensis (C.B. Clarke) Nooteboom 154
ssp. microphylla {Wight} Nooteboom 158, 159
ssp. rosea (Bedd.) Nooteboom 158, 159
microphyiia Wight 159
microtricha awet. non Hand,-Mazz. 166
monsnths Wight 140, 160
nagensis Fischer . 142
nicobariva C. B. Clarke 166
obtusa Wall. ex G. Don 141, 160
odoratissima (BlL) Choisy ex Zoil. 141, 161
oligandra Bedd. 139, 162
ophirensis C. B. Clarke
ssp. perakensis auct. non
(King & Gamble) Nooteboom 163
oxyphylls Wall. ex DC. 141, 162
paniculata (Thunb.) Migq. 138, 139, 163
pealii King ex Des 150
pedicellata Kurz 162
pendula Wight 138, 164, 170
var. pendula . . 168
phyllocalyx C. B. Clarke P &1
pulchra Wight v ooa oo 142, 165
ssp. pulchra . 165
ssp. villosa {Brand} Nootcboom . 165



pyrifolia Wall. ex G. Don 14F, 165

racemosa Roxb. 141, 166
ramosissima Wall. ex G. Don k40, 167
roseq Bedd. 159
var. glabrior C. B. Clarke 159
sessitis C. B. Clarke 139, 164, 168, 169, V7
spicata Roxb. 146
stocksii Brand 166
subintegra Chatterjee 159
sumuntia Buch.-Ham. ex 3. Don 140, 43, 170
var. floribunda DC. 170
theaefolia Buch.-Ham. ex D. Don 140, 70
uniflora Bedd. 142
villosa Rrand 165
viridissima Brand 144, 171
warburgii Brand i55
wynaadense (0. Kuntze} Nooteboom £39, 172
Tetracentraceae van Tiegh. 173
Teiracentron Oliver 173, 175
sinense Oliver 174, 175
var. himalense Hara & Kanal 174
Tributus Tourn. ex Linn. 177, 187
Tribujus Enp). 182
alaius Del. 189
cristoides Linn. 154
lanuginosus Linn. 188
longipetalus Viv. 189
ssp. macropterus {Boiss.) Maire ex
Ozenda & Quezel 190
var. macropterus (Boiss.) Zohary 150
ssp. pierophorus (Presl.) Hadid 195
macropterus Boiss. 190
maximus Linn, 182
pentandrus Forssk. {88, I89
var. macropterus (Boiss.) P. Singh & V. Singh 189, 90
var. pentsndrus 18%
var. pterophorus (Prest.) P. Singh & V. Singh 189, 190
Ppierophorus Presl. 196
pubescens G. Don 182
rajasthanensis Bhandari & Sharma {88, 190
suhramanyamli P. Singh, Giri & V. Singh 188, 191
terrestris Linn, 188, 191
var, bicornuius (Fisch. & Mey) Hadidi 192
var. inermis Boiss. 192
var. orientalis (Kemer) G. Beck, 192

var. robustur (Roiss & Noe) Boiss. 192



Yentilago Gacrtn. 27, 75, 81
bombaiensis Dalz. .75
calpicarpa (Kurz) Oza 17
calvculata Tul, 82, 83
denticulata Willd. 82, 83, 85, 86

var. acuta Bhandari & Bhansali .83
var. bilida Bhandari & Bhansali 83, 84
var. denticulata .83, 84
gamblei Sucssen. 81, 34
goughil Gamble 82, 85
fanceaia Tul. 7
lanceolata Gamble .84
macrantha Tul. .82
madraspatana Gaertn. g1, 83, 85, 86
var. cafyculata King .82
var, fructifida Sant. .B6, &7
var. medraspatana 86,87
madraspatana Roxb. 82
sithetiana Tul. .82
smithiana Tul. . . .82
sulphurea Tul. . B2

Victoria |
amazonica (Poepp.) Sowerby .24
cruziana Orbigny .24
regiag Lindl, .24

Ziziphus Tourn. ex Miil, 27, 87
andsmanica Bhandari & Bhansali 89, 90, 91
apetala Lawson 89, 91, 92
brunoniana Brandis .88, 93
caracutta Roxb. 89, 93, 94, 9§
floribunda Wall, .29
funiculosa Buch.-Ham. ex Lawson .89, 05
glaberrima Sant. .93, 95
glabra King . 89, 9
glabra Roxp.0— — —# —7 027 —7 07070707070 H——
glabra Wall. . HP
ghabrata Heyne ex Roth 88, 96
hamosa Wall. 63, 65
horrids Roth 89, 96
horsfieldii 109
incurva Roxb. 89, 97, 98
jufuba {Linn.) Gaertn. .99
Jujuba Mili, 88, 99
Jjujuba Lam. 101

var. fruticosa Haincs 100
fatifolio Wall, 109, 110
mauritiana Lam. 89, 99



var. fruficoss (Haines) Sebast. & Balak.

var, fruticosa (Haines) Raizada & Saxena

var. mauritiana 100,
var. pedunculata Bhandari & Bhansali

(01,

100,

100
100
102
fo!

—VRL—pu-beseens—Bha;féaﬁ—&—Bhansﬂﬁ—H}Gf—]-GQ—

nummaulsria (Burm. ) Wight & Arn. 89, 102, L11
var. glabrescens Bhandari & Bhansali 102, 103
var. nummuiaria 102, 03
oenoplia (Linn.) Mil. 288, 103, 104, 106, 107
var. fasciculatsa Bhandari & Bhansali 105
var. glabrescens 106
var, genoplia 105, 106
var. pallens Bhandari & Bhansali 105, 106
var, pedicellaris Bhandari & Bhansali 105, 107
oppositifolic Wail, .66
exyphylla Edgew. 88, 107
var. oxyphylla 107, 108
var. pedicellaris Bhandari & Bhansali 108
patlens Wall, 106
paniculets Buch.-Ham. ¢x D. Don 97, 107
paniculata Wall. 109, 119
pedicellaris Wall. 107
rotundifolia 1.am. 102
rugosa Lam. 29 10%
var. glahma Bhandari & Bhansali (09
var. glabrescens Bhandar & Bhansali 109, 0
VAr. rugosa 109, 110
sativg Gaenn. .99
rinervig Roxb. 96, 111
var, glabratus Heyne .96
fruncaiaz Blatt. & Hallb. 89, 111, 112
vulgaris Lam. . .99
williamii Bhandari & Bhansali Eg Ill Il%
xylopyra (Retz.) Willd, a9, “;23 s‘;;
var, glaberrima Secdgw. - 93, 6
Zygophylacese R. Br. :?6
Zygophvileae
Zygophyllum Linn. 176, 177, 192, };1;
Jabago Linn. 156
lanarum Willd. 10
portulacoides Forssk. :;;
prostratum 1Thunb. 193

simplex Linn.



FASCICLES OF FLORA OF INDIA

Family Fascicle  Date of
Publication ————

CORIARIACEAFE 1 Oct, 1978
PAEONIACEAF I Oct, 1978
DILLENIACEAE 2 May 1979
POACEAE (TRIBE GARNOTIEAE) 3 Nov. 979
SIMAROQUBACEAE 4 April 1980
BALANITACEAE 3 April 1980
ORCHIDACEAE {(GENUS COELOGYNE) 5 June 1980
PITTOSPORACEAE 6 Nov. 1980
LILIACEAE (TRIBE SCILLEAE) 7 Feb. 1981
LEGUMINOSAE (GENUS DERRIS) 8 July 1982
ACERACEAE 9 Aug. 1982
ANNONACEAE (TRIBE UVARIEAE) 10 Sept. 1982
CUCURBITACEAE 1 Dec. 1982
VIOLACEAE 12 Aug. 1983
LINACEAE 13 Sept. 1983
IXONANTHACEAE 13 Sept. 1983
POACEAE (TRIBE ISACHNEAE) 14 Mar. 1984
POACEAE (TRIBE ANDROPOGONEAE) 15 Mar. 1984
ASCLEPIADACEAE (GENUS CEROPEGIA) 16 May 1984
PAPAVERACEAE 17 July 1984
HYPECOACEAE b July 1984
ROSACEAE (GENUS PFRUNUS) 18 July 1984
ALANGIACEAE 19 Mar. 1988
BURMANNIACEAE i9 Mar. (988
COCHLOSPERMACEAE 19 Mar, 1988
CORNACEAE 19 Mar, 1988
LARDIZABALACEAE 19 Mar. 1988
LOBELIACEAE 19 Mar. 1988
MALVACEAE 19 Mar. 1988
NYSSACEAE 19 Mar. 1988




