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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
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+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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T el AW Bk WA b ‘“’ L= T ]w“m: Ty . L N Byt TP Wil AWW Hldw Wil J‘m

e T
L ] a,hl-lllll.l“"

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,



RHAMNACEAE

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,
sumet:mes th:ckcned near and,:'or pmduced beyond the nm of the cup. Calyx

shrub with virgate branches and polygamodioecious flowers and 2-lobed
fruits covered with persisient calyx tube,

*Botany Department, Unijversity of Jodhpur, Rajasthan,

*$Agriculture Resesrch Station, University of Udaipur, Mandore, Jodhpur,
Rajasthan.































































































































































































































































































































































































































































































































































