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Cyananthus lobatus Wall ox Baenth




Cyananthus microphyllus Edgew.



Duabanga grandiflora (Roxb. ex DC.) Walp.



Plate 1. Saulvadora persica L. fruiting twigs.



Plate 2. Scaevola sericea Forst.l, ex Vahl—llowenng twigs.



Plate 3. Aponogeton satarensis Sundararaghavan ef al — grown in pol.



. Fruiting twigs.
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Plate 4. Salvadora perisca L. 1. Flowenng hwigs,
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Plate 5. Salvadora oleoides Decne 1. Pendent twig with llowers.
2. Habit.



Plate 6. Sonnerutia caseolaris (L.). Engler — habit.
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Plate 7. Sonneratia caseolaris (L.) Engler — pneumatophores around
the base trunk.
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Plate 9. Scaevola sericea Forst 1. ex Vahl — HNowering Iwig,



SALVADORACEAE
Lindl., Nat. Syst. Bot. ed. 2 ; 269. 1836.

T.A. Rao*

Small trees or shrubs, somefimes scrambling. Stems olive grey,
Unarmed or spinous ; branches spreading, drooping, slightly tumid at the
aniculations, nearly glabrous. Leaves simple, opposite, petiolate ; entire,
coriaceous, venation conspicuous or obscure, stipules minuie, cadacous or
Persistent, sometimes absent, axil]ary thorns sometimes pmsent Flowers

emall hiveoal U J— Y PV | J. SN (S | S, S
small, bisexual or if unisexual Prines WiooCious Ot leﬁmtmmm;uua,

bracteate, in dense axillary or terminal fascicles or panicles. Calyx
Campanulate or ovoid ; lobes 2 - 5, free, minute, ofien imbricate. Corolla
4 - 5, membranous, frce ar basally connate {in Salvadora), campanulate,
imbricate or contorted, toothed or glandular inside. Stamens 4 - 5,
hypogynous or epigynous, alternate with petals ; filamenis free or basally
united or adnate to carotla base ; anthers ronnd or ovate, dithecous, dehiscing
through lomgitudinal slits. Disc absent or present in the form of glands

lltﬂl'll:ltll‘lo with h gtameane Ovary sunanor, 1 -2 or i imnerfactle 4 _ 10 Inecuted

vary superior, 1 imperfectly locy
With 1 - 2 erect, anatropous ovules in each locule ; styles d:stmct stigma
bifid to subentire. Fruit usually a drupe or 1  seeded berry. Seeds
Ccompressed or globose, exalbuminous ; embryo amygdaloid, with thick,
fleshy, planoconvex cotyledons.

Warm Old World tropics, mainly in Asia and Africa with habitat
preferences for coastal and saline areas, 3 genera and 11 Spemes 2 genera
and 3 species in India, usual arid ar -
occurrence of wiid Dobera is duubtﬁll in Indm

KEY TO THE GENERA

a.  Shrubs thotny, dioecions ; flowers polypetalous ; ovary bilocular

Azima 1
b.  Trees and shrubs, not thomy, monoecious ; t‘lowers gamopetalous ; ovary
wgiloctlwr 0000 Salvadora 2

- L AIMA

Lam., Encyl. 1 : 343. 1783 ; Benth. & Hook.f, Gen. PL. 2 : 681. 1873 ; C.B.
Clarke in Hook.f., Fl. Brit. India 3 : 620. 1882 ; Selum. in Engl. & Prantl,

i T.A hn, The Karpataka Association for the Advancement of Scicoce, Mathematics
Buitding Anaexe, Coutral Colloge, Bangalore-560 001 and S. Chakeaborti, 30/c, Garcha
Lat Lage, P.O, Ballyganj, Calcutta 700 019,
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Prantl, Pflanzenfam. 20 b : 235. 1942 ; Backer in Steenis, Fl. Males. 1. 4 :
225, 1951, Acetegeron Blume, Bijdr. 1144, 1827. Monetia subg. Azima
Baill., Adansonia 9 : 289. 1770.

Scrambling shrubs. Stems woody at base, branches quadrangular,
grooved, pubescent when young ; thorns axillary, very sharp with an
induraied poini, Leaves opposiie, cpiire, venation conspicuous,
subpalmate. Flowers small, in axillary clusters or umbels often passing into
interrupted spikes at end of twigs ; bracts puberulous, spinescent to leaflike
or sometimes absent ; bractecles small, linear . Calyx campanulate, shortly
4 -fid, in female irregulasly 2 - 4 - lobed. Petals 4, rarely 5, free, lanceolate,
imbricate in bud. Stamens 4, free, allernate with petals ; filaments linear ;

S ERrr T I R, | et el T mnndn
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stigma subsessile, large, capitate or bifid. Berries globose, endocarp

membranous, 1 2 seeded.

Distrib. : Tropical and South Africa, Madagascar, Mascarene Islands,
South Asia to Hainan, Malesia ; ca 4 species. 1 in India.

Tolien : Tricolporodidaie, rarely 6-rugoroidate, subprolate, 21.5 x
17¢ (Erdtman, Pollen Morph. PL. Tax. : 392. 1952) : exine ragulate (Blasco
& Caratini in Phytogeographe et Palynologic Trav. Doc. Geogr. Trop.,
CEGET, Talence, France, 8 ;: 184 185, 1973).

Azima tetracantha Lam., Encycl. 1 : 343, 1783 & Tab. Encycl. t,
807. (a-m) lower plate, 1799 ; Wight, Ill. ind. Bot. 2 : t. 152, 1850 ;
C.B. Clarke in Hook. I, Fl. Brt. India 3 : 620, 1882 ; Prain, Beng.
PL. L :663. 1903 (Repr. ed. 1 : 489. 1963) ; Cooke, Fl. Pres. Bombay
20122, 1904 (Repr. ed. 2 : 184. 1958) ; Haines, Bot. Bih. Or. 531,
1922 (Repr, ed. 2 : 557. 1961) ; Gamble, Fl. Pres. Madras 800. 1923
(Repr. ed. 2 : 562. 1957). Fig. 1

Local names : Trikanta - juti (Beng.) ; Kautagur - kamai (Hindi) ;

Sukka pat (Mar.) ; Kudali (Sans.) ; Ichanka (Tam.) ; Tellanpi (Tel)) ;
Kuppi gida (Xan.).

Shrubs rigid ca 2 m high, glabrous or branchlets hairy ; thorns 1
2in e_ach aXil, 1 -3cm long. Leaves4.5.5%x2-2.5¢cm, elliptic, mucronate,
Or Spimescent at apeX, acute cuneate at base, rigid, glabrous ; petioles 3
4 mm long. Flowers 2 3 mm long, greenish  white or yellowish, sessile
in axillary clusters ; upper leaves often reduced or obsolete with branchlets
ending in naked spikes with whorled flowers ; bracts 2, unequal, ovate, and
latger linear. Male flowers in axiliary fascicles, I - 1.5 mun loug, minutely
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pubescent : calyx lobes 4, ovate, acute, valvate. Petals 4 - 5, ca 1 mm long,
acuie, ciiiate, pubesceni. Siamens 4 3, ca 1 mm Jong. Pistiliodes linear,
acute. Female flowers solitary or in pairs. Calyx ca 1 mm long, lobes ovate,
apiculate, glabrous. Petals ca 2 wmm long, linear, glabrous. Staminodes
trigonal. Ovary glabrous, ca 2.5 mm across, pitcher shaped, 2 loculed
with 2 ovules in each ; stigmas capitate. Berries while, ca 8 mm across,

sessile, glabrous, nsually 1- or sometimes 2 - seeded. Seeds black, discoid.
Type : India Orientatis, Sonnerat s.n.(P. Photo. !)

Fls. : Feb. Nov. ; Fris. : March Dec.

Distrib. : INDIA : West Bengal, Orissa, Andhra Pradesh, Kamataka,
Maharashtra, Tamil Nadu, Kerala. BANGLADESH, MYANMAR, SRI
LANKA, MADAGASCAR, AFRICA.

Uses ; Usually grown as a good hedge plant. The juice of the leaves
is reported to relieve the cough of Phythisis and Asthama, the decoction of

_ bark as an expectorant. The white berries are edible.

L., Gen. Pl. ed. 5 : 58. 1754 ; Benth. & Hook. [, Gen. PI. 2 : 681. 1876 :
C.B. Clarke in Hook.f., Fl. Brit. India 3 : 619. 1882 ; Sleumn. in Engler &
Prantl, Nat. Pflazenfam. 20 : 235. 1942,

Evergreen stunted trees or shrubs. Branches pendulous. Leaves
greyish  green, fleshy ; stipnles mudimesntary. Flowers bisexual or
functionally unisexual, green, sessile or pedicelled, in terminal or axillary
clusters or panicled racemes or spikes ; bracts minute. Calyx campanulate ;
lobes 4, free, rounded, imbricate or twisted to the right in bud. Corolla
campanulate ; lobes 4, ovate, imbricate. Stamens 4, rarely 5, epipetalous,
alternate with lobes ; filaments flattend. Disc glandular or absent. Ovary
globose, unilocular ; ovules 1 - 2 in each locule ; styles obsolete ; stigmas
broad truncate or subpeltate, Fruit a drupe, subsessile, subglobose, smooth,
subtended by slightly enlarged calyx and subpersistent corolla ; endocarp
Crustaceous. Seeds erect, globose, exalbuminous.

Distrib, : Tropical Africa and Asia ; ca 5 species, 2 in India.

Habitat : Adapted to arid and semi - arid as well as to saline - alkaline
aroas with timited rainfall.

Pollen : Tricolporate, 16 23 x 11 18 g, exine smooth or finely
reticitiaie, tectate (Bornefiile in Adansonia i1 : 514, 1971).



BOTANICAL SURVEY OF INDIA

Fig. 1. Azima tetracantha Lam. 1. Flowering twig. 2. Fruiting twig. 3.

Flower. 4 & 5. V.8. of flowems, 6 V.S. of ovary. 7. Berry.
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KEY TO THE SPECIES

ta.  Leaves linear ; flowers sessile in compact axillary panicles that are shorter
than leaves ; corolla lobes erect ; ripe fruits yellow.
S 5. oleoides 1

b.  Leaves elliptic ; flowers pedicelled in lax axillary snd termimal,
nodding panicles ; corolla lobes reflexed ; ripe fruits red or
white.  aee e S. persica 2

1. Salvadora olepides Dence, in Jacq., Voy. Bol. 140, t. 144. 1844 ;
C.B. Clarke iz Hook.L, Fl. Brit. India. 3 : 620. 1882 ; Cooke, F1. Pres,
Bombay 2 : 121. 1904 (repr. ed., Z : 183. 1958) ; Duthie, Fl. Upp.
Gang. P1. 25, 1911 (Repr. ed. 1 : 481. 1960). S. stocksii Wight, 11l
Ind. P1. 2 : 229.1850 & Icon. P1. Ind. Orient. 4 ; 18, t. 1621B. 1850 ;
Cooke, Fl. Pres. Bombay 2 : 122. 1904 (Repr. ed. 2 : 183, 1958).

Plate 5, Fig. 2

Local names : Pilu {Mar.) ; Mithiran (Punj.) ; Kharojhl (Raj.).

Evergreen shrubs or smail trees, 2 - 5 m tall ; trunk short ; branches
divergent ; bark grey. Leaves 5 10. 5 x 0.5 1 cm, linear - laneeolate or
elliptic - lanceolate, acute or subobiuse at apex, cuneate, at base, greenish -
white, curiaceous, fleshy at maturity, glabrous, lateral perves indistinct
petioles 3 15 mm long. Flowers greenish - white, 2 - 4 mm long, in erect,
axillary, paniclulate spikes ; bracts acute. Calyx creamy to brownish
yellow, persistent, cup shaped, 4-loled ; lobes 1 1. 5 mm long, rounded,
obtuse. Corolla Jobes 1 - 2, 5 mm Jong, obovate - oblong, obluse. Stamens
4, 1 - 2 mm long, epipetalons, alternating with corolia tobes, inserted at base
of ovary, caducous. Berries ca § mm across, subsessile, ovoid globose,
Yellow when ripe, dark brown when dry. Seed 1, erect.

Type : Panjab (Punjab), Jaquemont no. 60, and no. 209 (P. Photo 1)

Fls. : Jan. Aung. ; Frts. : Feb.- Sept.

Distrib. : INDIA : Punjab, Rajasthan, Gujarat, Delhi, Uttar Pradesh ;
PAKISTAN, SAUDI ARABIA, IRAN, YEMEN,

Uses ; This species is used for afforestation of arid and semi-arid
tracts of India. The juice of the leaves is reported 1o relieve cough. Weod
is used for making agricultural implements, leaves as fodder for camels,
root - bark as a vesicant and dried fruits as curries. Fruits edible.

2, Salvadora persica L., Sp. Fl. 122, 1753 ; Roxb,, Pl. Corom. 1 : 26,
t. 26. 1795 & Fl. Ind. 1 : 384. 1820 - 3 ; Wight, 111, Ind. P1. 2 : 229,
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SALVADORACEAE ?

1850 & Icon. PL. Ind. Ornent. 4 : 18, 1. 1621A. 1850 ; Brandis, For.
Fl. 315. 1874 ; C. B, Clarke in Hook.f., Fl. Brit. India 3 : 619. 1882 ;
Prain, Beng. P1. 663. 1903 (Repr. ed. 1 : 480. 1963) ; Cooke, F1. Pres.
Bombay 2 : 121. 1904 (Repr. ed. 2 : 182, 1958) ; Duthie, Fl. Upp.
Gang. Fl. 28, 1911. (Repr. ed. 1 : 481. 1960) ; Gambie, Fi. Pres.
Madras 799. 1923 (Repr. ed. 2 : 562. 1957). Gnlenia asiatica Burm.
f., Fl. Ind. 88, t. 31. £.1. 1768. Salvadora indica Wight, . Ind . Bot.

9. %30 ¢+ 181 188N Plalae 1 & A Wia 1
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Locat names : Khakhin (Mar.) ; Cheoni, Mriga, Palugach (Or.) ;
Kaurijal (Punj.); Charljjol, Jhak, Jhal Pilu, Dhalu, Mitha Jal (Raj.);

Opa, Ugm (Tam} Waragﬂu (Tel.).

Trees or straggling shrubs ca 6 m fall ; trunks stunted or gnarled ;
bark thin, grey ; branches drooping or spreading, secundus when wind swept,
terete, glabrous. Leaves opposite, decussate, 5 6 x 2 4 cm, ovate to
elliptic - lanceclate, rounded to obtuse and mucronate at apex, lateral nerves
10 12, distinet, somewhat fleshy or coriaceous, petioles 1 3 cm long ;
stipules minute, connected by a line, 5 15 cm long. Inflorescenes axillary
or terminnal, lax cnmpound panil:les, bracts ovate, caducous. Flowers

gl’ﬂﬂlllb yeuuw, L J LIE11LN ll:lllg ]_JWILGIE 1 - l. J mnm lllllg l..-lll}'x llg[l.l.
yellow, lobes 1 - 5 mm long, ovate (o rounded, glabrous, ciliate, Corolla 5
lobed, persistent, lobes 1 - 2. 5 mm long, oblong, obtuse, inflexed. Stamens

1 2 mm long includad - snthers introree. Dvary minnie Shl:rmns ?glta!e

= sa Enansa RS BREwRERRaRCAE g ASEAAL AL REEEE A LR R =7 Ry =a

ot subpeltate. Drupes 2 6. 5 mm across, globose, red or whlle Seeds ca
4 mm in diam., subgiobose, smooth, brown.

KEY TO THE VARIETIES

la. PedictlscalSmm 00 . 2
b.  Pedicels 2 -4dmmlong 0 ... var. indica

2a. Leaves apices mucronate ; berries 2 2. 5 mm across
..... Var. persica

..... var, tuticornica
TrF__ ___ ¥ e b
¥ ar. persica LR 2
Type : India, Linnaeus

Fis. & Fris. : Throughout the year.
Distrib. : INDIA : throughont except E. & NE. India ; PAKISTAN,

QOT T ARME &4 Do I A CATYTWw A ADTA n.trl:mkll:' D AN
AL LT, CAT LT By ﬂl.l.\.lt\, GSALLLL MDA L MlsbeF LELYV Ly A kY.
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Fig. 3. Salvadora persica L. 1. Flowering twig. 2. Flower. 3, Inflores-
cence, 4. Petals with stamens, 5 & 6. Fruits.
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Habitat : Arid and semi - arid regions especially on saline soils and
sometimes on black cotton soil.

Uses : Twigs are used as toothbrush ; tender leaves and shoots as
salad ; young branches and the leaves as fodder for camels ; fermeunted
drink is made from the fruits ; the fresh root bark is applied as vesicant.

Chr. No. : 2n = 24 (Kaul & Singh in Curr. Sci. 31 : 476. 1962) ;
n = 13 (Sidhu, in Proc. 42ud Ind. Sci. Congr. P1. ITI, 304. 1961),

Notes : Bhaundan (Fl. [ndian Des. 216. 1977) cited Galenia asiatica
Burmm. [. as a synonym of Salvadore persica 1. An examination of
Burmann’s (F!. Ind. 88. t. 31. 1768) description and figure 1 cleagly shows
aliernate subpetiolate leaves and 3  lobed corolla.

var. tuticornica T.A Rao & S. Chakraborti, var. nov.varietati persicae
affinis, sed differt foliis anguste eiliptico ovatis, semi succulentis, apice
rotundatis, neyvis distinctis, stigmate parum protrudenti, fructisque majoribus.

L o - LRI ) [P = AEN AN N
nym.}' l.l].'l.l.l.l:\"t.'nuy, l.l.ll.lWllﬂ, I I.:"UU, l\ nﬂngm..rlun e P l\ufﬂl.t) N

isotypus : B - C (MH). Paratypus : Shingle Island, T. A. Rao 1553 (CAL) ;
Kurusadi Isiand, Shingle Island, A.K. Mukherjee 212 (CAL).

var, tuticornica ditfers from the var. persica in narrow elliptic - ovate
leaves with rounded apex, distinct nerves, shorl protruded stigmas and large-
sized froits.

Distrib.: INDIA : Tami! Nadu, Tuticorin & Krusadi group of islands
in the Guif of Mannar.

Notes : Small sized, wind swept trees with more or less succulent
leaves, growing on sandy strand in the vicinity of sea-shores.

var. indica (Wight) R2o & Chakraborti, stat. nov.

S. indica Wt Ill. Ind. 2 : 229, t. 181. 1850. 8. persica sensu Roxb., Fl.
Ind. ed, 2. 1: 389. 1832, non 1. 1753 ; Bedd,, Fl. Sylv. 2 : t. 247, 1872.
8. koenigii Am. in Proc. Phil, Soc. Glasgow 3 : 160. 1855. S. persica var.
wightiana (Planch. ex Thw.) Verdc. in Kew Bull, 19 : 180. 1964, S.
wightiana Planch. ex Thw., Enum. P. Zeyl. 190. 1860 ; Cooke, Fl. Pres.
Bombay 2 ; 121. 1904 (Repr. ed. 2 : 562, 1956} ; Bedd. F1. Sylv. 2 : t. 247.
1872,
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Leaves coriaceous. Flowering pedicels thin and rigid.
Near the sca shores of Point Calimere in Tamil Nadu.
Type : Wight, II. Ind. Bot. t. 181. 1850.
Fis. & Frts. : Throughout the year.
EXCLUDED TAXA
Dobera glabra (Forsk.) Poir. The only avilable specimen (Bombay,
Geruma, Cat, Caburne K, Photo !) cannot be ascertained with certainty.

Lack of snbsequent fresh collections so far throws some doubts about the
occurrence of this species in India,




SONNERATIACEAE
Engler & Gilg, Pflanzenfam. ed. 9 10. 299. 1924.

T.A. Rao*

Coastal evergreen or inland deciduous trees ; stem bases flaky giving
stout, vertical, conical pnesmatophores, with horizontal delicate nutrition
roots on radiating, rigid cable mots (Sonreratia) or without them
(Duabanga). Leaves opposite, decussate, simple, entire, coriaceous, gla-
brous, petiolate ; stipulate or exstipulate. Flowers large, bisexual,
actinomorphic, pedicelled, sclitary or 1 - 3 together in axillary ar terminal
cymes or corymbs. Calyx coriaceous, slightly adnate to the base of ovary,
persistent, campanulate, lobes 4 8, valvate, acute, basally expanded or
reflexed at matunty. Petals 4 8 or absent, broad and wrinkled or narmow
and smooth. Stamens 12 many, in several whorls on hypanthium or in
clusters opposite calyx lobes, multiseriate ; Glaments slender, free, inflexed

in buds ; anthers reniform or versatile, medifixed, dithecous, dehiscence
longitudinal, pollen sticky. Ovary superior, adnate to calyx tube at base,
4 many loculed, sepia membranous ; ovules numerous, on thick axile
ascending placenta ; styles long, robust, bent in bud ; siigmas capitaie or
obscurely lobed and mushroom - shaped. Fruit a berry or 2 valvate capsule,
many seeded. Seeds small, angular ; embryo straight or curved with leafy
cotyledons.

2 genera and 7 species ; S.E. Asia and Malysia, Tropical Africa to
the western Pacific and Australia. 2 genera and 5 species in India.

Notes : 1t is clear from the available literature that the 2 genera of
this family have fortuitious family status in Myrtaceae (Lindly, Nat. Syst.
Bot. gd. 2 : 45, 1836), Crypteroniaceae (A. DC. in Prod. 16 (2) : 677. 1868)
and Lythraceae (Benth, & Hook. [, Gen. P1. 1 : 782 - 784, 1867). The close
affinity of the family with Lythraceac is evident by embryological
(Venkateswaraly, Proc. Indian Acad. Sci. § : 206. 1937) and pollen
{Erdtman, Pollen Morph. P1. Tax. Angiosperms 413. 1952) studies. Based
on wood anatomy Venkateswaralu and Rao ( in.Curr. Sci, 33 : 6 - 9, 1964)
suggested a separate subfamily satus within Lythraceae.

* T.A Rao, The Kamataka Association for the Advancement of Sejence, Mathematics

15t Lane, P.O. Ballyganj, Calcutta 700 (H9.
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KEY TO THE GENERA

ta. Inland trees. Petals present, broad, crisped. Stamens biseniale. Fruits a

capsules. Seeds very minute, testa tailed at ends
Duabanga 1

h.  Coastal shrubs or trees. Petals absent or if present, very nammow, smoath.
Stamens multiseriate. Fruit a berry. Seeds quite large, testa not tailed at
ends ... L. Sonneratia 2

1. DUABANGA

Buch. - Ham. in Trans. Linn. Soc. London 17 : 177. 1835 ; Benth. & Hook.f.,
Gen. PL. 1 : 783. 1867 ; C.B. Clarke in Hook £, Fl. Brit. India. 2 : 578. 1879 ;
Niedenzv in Engler & Prantl, Nat. Pflanzenfam. 3 : 16. 1892.

Large trees, glabrous, branches quadrangular, pendulous, trunks
buttressed at base. Leaves opposite, dislichous, oblong, acute at apex,
cordate to rounded at base, short - petioled, stipulate. Flowers large, 5 - many
in {erminal corymbs or panicles with opposite branches. Calyx cup - shaped
or turbinate, adnate to the base of ovary, lobes 4 - 7, thick, valvate, triangular
ot ovate, acute. Petals 4 7, white, obovate, shortly clawed, crisped and
undulate. Stamens 12 many, inserted in a single row round a perigynous
II_"_I:lI'I" O ] HIE dNINETS TeCurved O L) HIE DY 4]0l
end of connnetive. Ovary conical, 4 - 8 - loculed with numerous ascending
ovules ail over inper surface of ovary walls ; styles long, bent ; sligmas
capitate, 4 8 lobed. Capsules subglobose or woody, with thick spreading
persistent calyx, 4 - B loculed ; dehiscence loculicidal. Seeds innumerable,

[ Y Y

[TEIVILFYE <

Distrib. : INDD  MALAYAN. [INDIA, NEPAL, BHUTA
BANGLADESH, MYANMAR, THAILAND, L AOS, CAMBODIA, CHINA
AND MALAYSIA ; ca 3 species, 1 in India.

Ecol. : In evergreen or mixed evergreen forests occurming up to
1000 m, along the banks of rivers, streams and well drained slopes.

Pollen : Isopolar, subtriangular (polar view), elliptic (equatorial
view) ; polar axis 25 304 ; equatorial axis 18 22 g, planoperturate,
triporate. Pore circular, 3 4 g in dism,, aanulus {1 1. 5z wide Exine
areolate at equatorial region ; leciate and scabrous at polar region
(Thanikaimoni & Jayaweera, Trav. Sec. Sci, & Tec. 5 (3) : 1966).

Note : Probably the name is denived from 'Duyabangga’ 2 vernacular
name for {he tree in Tripura (Jayaweera, J. Aru. Arb. 48 : 89. 1967).
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Duabanga grandiflora (Roxb. ¢ex DC.) Walp,, Rep. 2: 114, 1843 ;
Elee hinic nﬂ'l‘ 1 ‘Iﬂ'ﬂ 1“.:’.0 YIII'T in n'nM'I Deon Jéll-l'm I‘-I ‘J 19‘74

b f -l
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& For. Fl. Brit. Burma 1 : 525 1877. Lagerstroemia grandiflora
Roxb. ex DC. in Mem. Soc. Hist. Nat. Geneve 3 (2) : 84. 1826 &
Prodr. 3 : 93. 1828; Roxb.,, F.. Ind. 2 : 503 1832. Duabanga
sonnerativides Buch. Ham. in Trans. Linn. Soc. London 17 ; 177.
1835 ; Hook.f., IIl. Himal. P1. : 1. 11. 1855 ; C.B. Clarke in Hook.f,,
Fl. Brit. India 2 : 579. 1879; Parkinson, For. Fl. Andaman 179. 1923 ;
Cowan, Trees N. Beng, 70. 1929 ; Kanijilal ef a/, Fl. Assam 2 : 312.
1938. Leptospartion grandiflorum (Roxb. ex DC.) Griff,, Ic. Pl
Asiat. 4 : 511, t. 591. 1854 & Poth. Pap, & Itin. Notes 2 : 114, 193,
1848,

Local names : Khukan, Kochan, Kokan, Thora (Asw.) ; Bondorhulla
(Beng.) ; Jarai Jhaina (Cachar} ; Achung, Bondorkella, Bolchim (Garo) ;
Dur, Durkung (Lep.) ; Baichua (Sant.).

Trccs ca 30 m tall ; trunk stralghi hranches honznntal hranchlets

25 X T 9 cm, shﬁrﬂy acuminate to cuspldate at apex, mrdate or munded
at base, glabrous, glaucous beneath, petioies ca 5 mm long ; stipules ca 5
mm long. Corymbs drooping, 5 many flowered. Flowers ca 7 cm long ;
pedicels ca 1 cm long. Calyx ca 2.5 cm lung, hroadly campanulate, lobes
6 - 8, inangular - ovaie, acuic, Peials 4 - 7, ca 2.5 cm long, creaimy whiie,
caducous, ca 3 cm long, cuneate, crumpled, margins erose. Stamens many,
ca 3 cm long ; filaments exserted ; anthers versatile, ribbed. Ovary ca 2.5
cm across, 9 - loculed ; styles campled in bud, flexuots al maturity ; stigmas
mushroom shaped, Capusles ca 3 4 cm acruss, subglobose, glabrous,
splitting with 5 7 longitudinal clefis, testa scorbiform, both ends with

pointed tails, upper margin obscurely winged.

Type : India orientalis, near Chittagong (Vern. Sans, name fndradroog),
donated by Mr. Modderth to Roxburgh in 1801, and Raxburgh s.n. (G
DC., Photo 1)

Fls. : Nov, June ; Fris. : Mar. Aug.

Habitat ;: Very common in Terai and lower hill foresis, especially
along the banks of river Teesta, from south slopes of Tropical Eastern
Himalayas up to 3000 m.

Distrib : INDIA : West Bengal (Northera Parts), Arunachal Pradesh,
Accam Maninur Maohnlnun Andaman & Nicobar Island. NEPAL,

Fg *=t-1-0 |1 AW AMEEEERS RER Y ARy e 1 L e

BHUTAN, BANGI.ANDESH MYANMAR, CHINA, THAILAND, LAOS,

CAMBODIA AND MALASIA,
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[/ses : The wood is used for box planking, plywood of inferior
quality, workshop - wood and match splints. Also used as a fodder and
for planting along borders in plantations.
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tropical hardwoeods. Evolution 23 466 481, 1969).

Notes : This lofty tree with asymmetrically drawn out branches
produces extremely minute seeds. The sceds require two rainy seasons to

grow into a seedling. The plants could be grown easily on well drained
glonac of river hanke and other moicture laden stabilized landslopes. The
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flowers emit fould smell,

2. SONNERATIA

1.F S_:_;p_ Pl 38, !?81, nOMm oONE 'Flnnth £ Honlr F in Gan_ P11 - 784

Advd by RSP AR D Ry

1867 ; C.B. Clarke in Hook.f., Fl. BnL India 2 : 579. 1879. Blaiti Adans.,
Fam. Pl. 2 ; 88. 1763 ; DC,, Prodr. 3 : 231. 1828 ; Niedenzun in Engler &
Prantl, Nat. Pflanzenfam 3 : 20. 1893, incl. sect. Eublatti & Sciadostigma,
Pogapate Sonner., Voy. Nouv. Guin. 16, t. 10 11, 1776.

Coastal shrubs or trees, trunk columnar ; branches many, decumbent
or recumbent, glabrous ; bark thin. Leaves opposite, entire, veins indistinct
or distinct ; coriaceous, petioled, exstipulate. Flowers bisexual, large, 1 - 5
together at summit of pendulons branchlets, 4 - 8 merous, ebracteate. Calyx
Jobes as long as tube, valvate, ovate oblong fo lanceolate, acute. Petals
absent or as many as.calyx lobes, linear oblong. Stamens in several rows
on raised rim, caducous ; anther reniform, Disc sancer shaped. Ovary
nearly free or adnate at the base to the calyx tabe, multilocular ; ovules
numerous, asending on axile planenta ; styles iong, sinuous in bud ; siigmas
subcapitate 1o capitate, funnel or umbrella - shaped. Fruit a berry, base
closely embraced by persistent, coriaceons or woody, cup - shaped calyx
with erect or reflexed lobes, crowned by persisteut styles, 10 - 15 loculed.
Seeds numerous, small, angular, cotyledons convoiute.

Distrib. : In the mangroves of Indian and pacefic ocean. INDEA, SRI
LANKA, BANGLADESH, MYANMAR, MALAYSIA, FHILIPPINES,
NEW GUINEA, MICRONESIA, POLYNESIA, AUSTRALIA, MADA-

e e ek

GASCAR, SYCHELLE, TROPICAL EAST AFRICA, ca 5 species.

Habiat : Among mangroves along the banks of tidal rivers, specially
on shallow muddy banks in association with Avicennia or Bruguiera.

Fossil records : Somneratioxylon duderiurense (Sonneratioxylon
daksinense) (Rao & Ramamujam in Curr. Sci. 35 : 257 258, 1966) from
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the Cuddalore sandstones near Pondicherry represents the only previously
known species of this genus from Indiz. This resembies the wood of extant
species of Sonneratia than those of Duabanga. Fossil pollen evidence shows
that the carliest occumrence of Sonneratia pollen are comparable with those

f awtamb oo
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Pollen : Isopolar, subtriangular in polar view, elliptic in equatorial
view. Grains colporate, subprolate, shrivelled, polar axis 52 73 u
equatorial axis 40 - 60 u ; planoperturate. Pore elliptic or circular, annullus
present or abseat, Exine areclale to arcoliodaie may be tectate and reticulate
at the polar regions (Muller, J. in Pollen et Spores, 1969).

Notes : Fugacious petals of Sonnerafia are very narrow and strongly
resembling the filaments. They are best observed in mature buds.

Floral parts in herbarium sheets hardly remain intact. Such vegetative
specimens could be identified to the species level based on distribution

patiern of sclereids in the Jeaves {Rao & Banerjee, Curr. Sci. 44 : 648 - 649.
1975).

Chr. No. : n= 11 (Hou - Lin in Blumea 14 : 343. 1966) and 2n = 22

KEY TO THE SPECIES

1a.  Petals persistent 2
b.  Petals cadseons 00 L. 3
2a.  Leaves without apical knobs. Flowers white ; calyx tube anguiar, lobes

reflexed S. alba 1

b.  leaves with apical knobs, Flowers red ; clayx tube not angular, Jobes erect
S. caseclaris 3

37, Leaves lanceolate elphe. CalyX lobes 4, erect at fraoT Dase,. Fruils

2 3cmacross 0000 . S. apetala 2
b.  Leaves obovate to suborbicular, Calyx lobes 7 - 8, reflexed at fruit - base.
Fruits 5 9 emacross 00000 . S. griffithis 4

1.  Sonneratiaalba J.Sm. in Rees, Cyclop. 33, no. 2. 1819 ; Grff., Noml.
Pl. Asiat. Rar, 4 : 652. 1854 ; Kurz, For. FlI. Brit. Burma 1 : 526. 1877 ;
C. B. Clarke in Hook. {., Fl. Brit. India 2 : 580, 1879 ; Engler in Engler
& Prantl, Nat. Pflanzenfam. 3 (7) : 2611. 1897 ; Mooney, Suppl. Bot.
B:h Or 251. 1950 ; Parkmson, For. Fl Andaman 179. 1923 Parker

1,4: 285 f 3'0 1951 Rhtzophora ca.seo!arw L..m Stlchmn, [-lerb
Amb. 13. 1754. p.p. S. griffithii Watson in Mal. For. Rec. 6 : 120 .
24, 1928,



1a BOTANICAL SURVEY OF TNDIA

Local names : Ora (Or.) ; Pedata, Perepat, Pidadu (Mar.).

Trees, 5 10 (-28) m tail”, branches cylindrical or gnarled on short,
contorted, cracked bold, marked with prominent scars ; barks dark brown.
Leaves 9 10 x5 & cm, elliptic or obovate to oblong, obtuse at apex,
cuncate at base, brittle ; petioles ca 1 cm long. Flowers ca 4 cm long,
2-.30t5 6&1n dlr‘hnmnl cymes ; hmﬂq foliaceons, caducous. Pendoncles

ca 1 cm long, terete, jointed. Cal}'x green, tube ca 2 cm long with 6
prominent angles; lobes ca 2 cm long, narrowly lanceolate, pinkish
crimson inside. Petals §, ca 3 cm long, linear, caducous, Stamens ca 3 cm
fong, white ; anthers brown. Ovary ca 2 cm across ; styles ¢a 5 cm long,
curved ; stigmas green, dentate, Berries 4 - 5 cm across in enlarged ribbed
calyx, ovoid to globose or obconic, yellowsh when ripe, depressed at apex.

Type : Indonesia, Amboina, Rumphius, Herb, Amb. 3 :t. 73. 1743,
Iilus. of Mangium caseolare album.

Fls. : Feb, - Sept. ; Frts, : Feb. Oct,
Distrib. : INDIA : West Bengal, Orissa, Maharashtra, Andaman &

Micohar lslands ALRDICA [DACT £OASTY SPBT T ANMEKA IADANM
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MALASIA, AUSTRALIA,

Uses : Fruits when dressed with fish used in medicine. The wood is
valued for ship and house buildiug, bridges, cheap planking and as fuel.

Habitat : Common is saline littoral forests.

Nates : Fruits get soft and break up in the sea, releasing the seeds.
Seeds owe their buoyancy to the light testa.

2, Sonneratia apetals Buch. Ham. in Symes, Embasy Ava 3 : 313,
1. 25. 1800 ; I. Sm. in Ress. Cyclop. 33 no. 1. 1816 ; Roxb., Fl. [ad.
2 : 506, 1832 ; Wight & Arn., Prodr. 327. 1834 ; Bedd., Fl. Sylv. 2 :
118. 1872 : Kurz, For. Fl. Brit. Burma 1 : 527. 1877 ; C.B. Clarke

in Hook.£,, Fl. Brit. Indu 2:579. 1879 Cooke , Fl. Pres Bambay

(Repr. ed. 1 367. 1963) ; Gamble, Fl. Pres. Madras 515. 1010 (Repr.
ed. 1 : 363.1957) ; Haines, Bot. Bih. Or. 376. 1922 (Repr. ed. 2 : 392.
1961) ; Patker in Indian For. 51 : 506. 1925,

Local names : Kerba, Keora, Khoura (Beng.) ; Keora, Khirwa (Beng.
& Or.) ; Charungi, Kandal, Undi (Mar.) ; Karua (Or.) ; Maram (Tam.) ;
Kyalanki (Tel.).
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Trees, 10 10 m tall ; 50 « 200 cm dbhk ; branches drooping,
pneumatophores peg-like, twice or thrice forked. Leaves 5-15x2-4.5
cm, elliptic, oblanceolate or narrow oblong, obtuse at apex, attenuate and
oblique at base, crustaceous, nerves distinct ; petioles ca 1 cm long. Flowers
1. 5 2 c¢m long, green or yellowish white, 3  flowered dichasia or
7 - flowered cymes, or solitary on ca 1.5 cm long peduncles. Calyx green
ot brown, tube 5 10 mm long ; Iobes 4,1 1. 5 cm long, erect. Petals O.
Stamens 1 1.5 cm long, as long as calyx lobes, white. Ovary globose,
5 - 10 mm across ; styles 2 - 3 cm long, included or slightly exerted, stigma
umbrella  shaped. Capsnles 2 3 cm across, orhienlar, depressed,

8 - locnled. Seeds angular, convex,

Type : Bumna, Ava, Rangoon, Buchanan Hamilton s.n. (BM
Photo !),

Fls. : Jan. Sept.; Fris : May - Oct.

Distrib. : INDIA : West Bengal, Orissa, Maharashtra, Andhra
Pradesh, Tami! Nadu ; BANGLADESH, MYANMAR, SRI LANKA,
MALAYSIA,

Uses : Wood used for house buildinsg, packing boxes, planking, fuel,
door-boards ete, Fruits are used as fish-bait and for tanning.

Habitat : Common in mangroves along the borders of estuaries and
in intertidal zones of creeks and channels.

3.  Sonneratia caseolaris (L.) Engler in Engler & Prantl, Nat.
Pflanzenfam. 261. 1897 ; Brandis, For. Fl. 242. 1874 : Gamble, Fl.
Pres. Madras 515. 1919 (Repr. ed. 1 : 364. 1957). Rhizophora
caseolaris L. in Stickmann, Herb. Amb. 131. 1754, p.p. ; Amocen.
Acad. 4:12). 1759 ; Syst. ed. 10: 1043, 1759 ; Sp. Pl. ed. 2, 1 : 635.
1762 ; Roxb., Fl. Ind. 2 : 506.1832 ; Parker in Indian For. 51 : 506.
1925. Aubletia caseolaris Gaertn., Fruct. Sem. 1 : 379, t, 78. {. 2a-
c. 1788. 8. acida L., Suppl. Pl. 252. 1781 ; Roxb., Fl. Ind. 2 : 506.
1832 ; Wight & Am., Prodr. 327. 1834 ; Griff,, Notul. P1. Asiat. Rar.
4 : 652. 1834 ; Wight, Icon, PI. Ind. Orient, 2:1. 340, 1. 1 - 6. 1843 ;
Bedd., Fl. Syiv. 2 : 118, t. 15.£.1.1872 ;: C.B. Clarke in Hook. {., Fl.
Brit. India 2 : 579, 1879 ; Cooke, Fl. Pres. Bombay 1 : 514. 193
(Repr. ed. 347. 1958) ; Prain, Beng. P1. 1 : 504 1903 (Repr.ed,
267.1963) ; Haines, Bot. Bih. Or. 376. 1922 (Reprd. ed. 2 ; 393,
1961} ; Parkinson, For. Fl. Andaman 178. 1923. S. acida var.
mucronata Miq., Fl. Ind. Bat, 1 : 496. 1856 ; Parker in Indian For.
25 : 507. 1925, Plates 6 & 7
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Local names : Archa, Orcha, Ora (Beng.) ; Kandale {(Kan.); Padada,
Perepat, Pidadu (Mal.) ; Chipi, Tiwar (Mar.) ; Kinnai (Tam.) ; Archaka
(Beng., Hind.).

Trees, 6 15 m tall ; trunk 30 70 cm dbh, Leaves4 13 x3 b

om nhinng o ﬂnmwhr nl'\f“}u'l'n p“In'hr“- Lnabad at anay attanttato at I'\ﬁc_\n
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Inflorescence articulate. Flowers 4 9 cm long, solifary at the suramuit of
branchlets, Calyx 2.5 5 cm long, cupular, coriaceous ; lobes 6. Petals 6,
white or dark red, 3 B cm Jong, linear - oblong, caducous. Stamens pink,
3 8 cm long, filaments filiform. Ovary 2 5 cm across, ovoid globose,
placentation axile ; styles 5 10 cm long, exerted ; stigmas sub  capitate,
centrally concave. Capsules 4 - 6 cm across, globose, green, concave at tip,
fleshy, indebiscent. Seeds angular, embedded in pulp ; testa thick,
crustaceous ; cotyledons convolutely shorter than radicie.

Type : Indonesia, Amboina, Rumphius, Herb. Amb. 3 : 1. 74. 1743,
fllus. of Mangium caseolare rubrum.

Rumphius (in Herb. Amb. 3 : t. 73 et 74. 1743) described two plants
with illustrations, one as Mengium caseolare album and another as Mangium
caseolare rubrum under the chapter Mangium caseolare. J.E. Snnth selected
the first one as the type for his new species S. alba and the latter for S, gcida
L.i.

Disgrib, : INDIA : along West and East Coasts ; West Bengal
(Sundarbans), Orissa, Maharashira, Andhra Pradesh, Tamil Nadu, Kerala ;
SRILANKA, BANGLADESH, MYANMAR, THAILAND, MALASIA, N.
AUSTRALIA AND PACIFIC ISLANDS.

Habitat : In mangrove swamps, prefers more situations and therefore
less common in the intertidal zones.

[/ses : Leaves and fruits edible, eaten raw or cooked ; fruits are used

in preparation of polutice for sprains and swellings ; juice as substitute for
vinegar, and for arresting haemorrage and also as a condiment ; tender leaves
dressed with fish and to rear silkworms ; wood for making models, musical
instruments, boats and as fuel. Poeumatophores for making cork, soles of
shoes and artificial flowers.

Notes - The foliar apical knobs are passive hydathodes of secretory
function (Rao & Chakraborti in Cumr. Sci. 51 ;303 305).

4, Sonneratia griffithii Kurz in J. Astat. Soc. Bengal 40 : 56, 1871 &

Den Ann B 54 {875 & For. FI. Brt. Burma 1 ¢ 237 \RTT
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C.B. Clarke in Hook.f., Fl. Brit. [ndia 2 : 580. 1879 ; Parker in Indian
For. 25 : 507. 1925 Cowan in Rec, Bot. Suryv. india 11 : 213, 1928

nerlroe £ Qtoania E'I hAnlas 1 4d.- '1;!]—:. I0E1 € mardes vrnr orifliths
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King in J. Asiat, Soc. Bengal 67 : 11. 1898, 8. alba Grift., Notul.
Posth. Pap. 4 : 652. 1854, non Sm. .

Local names : Lemshi, Tapyoo (Beng.) ; Oro (Or.).

Evergreen trees, 8 15 m tall ; branches pale green, glabrous,
drooping ; bark slightly fissured. Leavesﬁ 12 x 3 - 8 cm, obovate or oblong
ot suborbicular, obtuse to emarginate at apex, cuneate to narrowed at base,
veins conspicuous, intramarginal, 76 pairs. Flowers greenish white, 4 - 8 ¢t
long, solitary. Calyx tube ovoid, free from nibs, lobes 6 8,2 4 cm long.
Stamens as many as as calyx-lobes. Ovary 1 2 cm across | styles 3 5
cm long, exserted ; stigmas capitate. Capsules 5 9 cm across, ovoid -
globose, inflated with persistent styles al apex, many seeded.

Type : Margni or Moulmien, Griffith 2433 (K, Photo I}
Fls. : Jan, July; Fris. : Jupe  July.
Distrib. ; INDIA : Orissa (Mahanadi}, Andaman & Nicobar Istands ;

BANGLADESH, MYANMAR, THAILAND, MALAYSIA AND INDO-
NESIA.

Notes : This species is recorded here for the first time from Orissa
tidal forest.




GOODENIACEAE
R. Br, Prodr. ed., I, 1 : 573. 1810 (Goodenoviae)

T.A. Rao*

Shrubs, herbs or even trees with simple or stellate hairs. Leaves
alternate, spirally arranged, rarely opposite or whorled, simple, obovate to
spathulate, exstipulate. Flowers bisexual, solitary or in axiliary heads,
racemes or cymes. Calyx (3-) 5 lobed, persistent, lobes valvate in bud.
Corolla 5, uai - or bilabiate, zygomorphic, with a long tube splifting dorsally
at maturity ; lobes 5, sub-equal, valvate. Stamens 5, altemating with corolla
lobes, epiptalous or filaments free ; anthers free or connate in a ring round
the styles, dithecous, dehiscing with tongitudinal slits. Intrastaminal discs
sometimes present. Ovary superior, rarely half inferior, 1 2 loculed with
1, 2 to many erect or ascending ovules on an axile or basal placentas ; styles
cylindrical, solifary or 2 3 ; stigmas cupular, ciliate. Fruits usually a
capsule, drupe or nut. Seeds usually flat, sometimes winged with straight
embryo, | many seeded, endosperm fleshy.

Predominanily Austratian and a few Polyanesian, 16 genera, ca 430
species ; only genus Scaevola L. in India.

Notes : Based on embryological studies Goodeniaceae have been
treated as a separate order Goodeniales, very close to Campanulates
(Vijayaraghavan & Malik in Bot, Notiser 125 : 241. 1972).

SCAEVOLA

L., Mant. PL 2 : 145. 1771, nom. cons. ; Benth. & Hook. {., Gen. P1. 2 : 539,
1876 ; C.B. Clarke in Hook.f., Fl. Brit. India 3 : 421. 1881 ; Kranse in Engler,

Stems woody. Leaves mfted at the end of branchlets, spathulate,
cuneate, entire or decurrent. Flowers in mono - or dichasial axillary cymes
or solitary, pedicellate ; bracts paired, feshy, lanceolate, hairy in axils.

Calyx cupular, adnate to ovary ; lobes linear, obscure or conspicuous.
Corclla oblique tubular, split longitudinally on one side, pubescent outside,
puberulous or woolly inside, free lobes elliptic, crenulate. Stamens free ;
filaments filiform ; anthers with or without flaps. Ovary inferior, 1 - 2 loculed

* T.A Rav, The Karpataka Association for the Advancement of Science, Mathematics
Building Anncxe, Central College, Bangalore-560 (H)1 and 8, Chakrabarti, 3(/c, Garcha
1st Lane, P.O. Bailyganj, Calcutta 700 019,
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with ercct ovules ; siyles pubcrulous, recurved, with funnel shaped
indusiated stigmas. Fruit a drupe.

Distrib, : In tropics mostly Australian and Polynesian ; ca 130
species ; 2 widespread species in India viz. S. sericea (Indo-Pacific) and S.
plumieri (Indo-Atlantic}.

Habitat : The structure of the fruits and seeds facilitates sea dispersal,
their seeds viable for long periods but germination is possible only when
they are washed by rain while exposed on the tup of beaches (Lesko &
Walker in Ecology 56 : 730. 1969). Cross poliination is effecied by stamens
releasing pollen into the cup of the indusiom at the bud stage while stigioas
become receptive much later. {Davies in Polhill (ed.), Fl. Trop. E. Afr. p.1,

[T P TP ¥ b )7 41
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Pollen : Grains tricolporate, rarely tetracolporate, subprolate, 42
54x 34 44 u, poles rounded, nol quile reached by the colpae. Ora
conspicuous, ca 5 x 24 u. Exine 4 - 5 4 thick, punctate, spinulate between
punctae, tectum thin and translucid.

KEY TO THE SPECIES

la. Leaves 4 -5 x 2 3 cm, leaf axils glabrous or sparsely hairy ; flowers
yellow ; drupes without calyx segments, wrinkled, purple to black
..... S. plumieri 1
b.  Leaves 10 - 20 x 5 - 10 c¢m, leaf axils with tufts of sericeous hairs ; Aowers
white ; drupes with enlarged calyx segments, ribbed, white
..... S. sericea 2

1.  Scaevola plumieri (L.) Vahl, Symb. Bot. 2 : 36. 1791 ; Lam,, Ill. t.
124, £.1. 1792 ; Trimen, Handb. Fl. Ceylon 3 : 55. 1875 ; Gamble,
Fl. Pres. Madras 734. 1921 (Repr. ed. 2 : 516, 1956). Lobelia plumeri
L., Sp. PL. 2 : 929. 1753, p.p. 8. frutescens Mill., Gard. Dict. ed. 8.
1768, nom. illegit. Scaevola lobelia Murray in L., Syst. Veg. ed. 13 :
178, 1774, p.p., nom. illegit. ; Trimen, Handb. Fl. Ceylon 3 : 55. 1875,

p.p. ; Cooke, Fl. Pres. Bombay 2 : 69. 1904 (Repr. ed. 2 : 128. 1961) ;
Tﬂ“‘hﬁf For. Fl, Bombav Prec Sind, 2 - 141, 1011 - Ciamhle K1 Prec,
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Madras 734. 1921 (Repr. ed. 2 : 516. 1957). Scaevata uvifera Stocks
in Wight, Icon. PL Ind, Orient. 4 : 16, 1.1613. 1850.
Figv 4- la - lr

——Shrubs, decumbent, crect or prostrate; branches-ca 50-cm-high, —

arising from woody base. Leaves fleshy, alternate to subopposite, subsessile
or with short winged petioles, 5 7 cm long, elliptic to obovate, obluse,
entire, coriacevus, glabrous, nerves inconspicuous. Flowers 5, in 4 series of
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cvmes ¢4 2.5 cm long ; pedicels 0 or 10 15 mm long ; bracts 2 3 mm
long, glabrous. Calyx lobes very short, obtuse. Corolla 1 - 2 cra long, lobes
5, puberulous inside. Stamens ¢c¢ 1 cm long ; anthers bulged with distal
appendages. Ovary bilocular, 1 ovulate ; styles ca 2 cm long. Drupes 1
1.5 cm across, indehiscent,

Type : Bahams, t. 79 in Catesby, M., Nat. Hist. Carol. Flor. Bah. 1.
1731 (US, K 1)

Fis. ; Sept. Nov. ; Fris. : Nov. Dec.

Distrib. : INDIA : Kamataka {Surathakal near Mangalore), Tamil
Nadu (Tuticorin, Krusadi and Shingle istands) ; SR1 LANKA, PAKISTAN
(Karachi), AFRICA, Tropical AMERICA, WEST INDIES, BRAZIL ;
COLUMBIA.

{/ses : Leaves are used as wrapers for bidis and for eye treating
ailments.

Notes : This species is highly variable from erect to spreading and
almost prostrate. It is a coloniser of coastal sand-dunes and coral sands. The
mode of pollination is of special interest because it is found that anthers shed
their pollen into the cup of the style while still in bud (Kugler, Flora. Bd.
162, §. 381  391. 1923).

2. Scaevola sericea Forst.f. ex Vahl, Symb. Bot. 2 : 37. 1791 ; Leenh.
in Steenis, Fl. Males. 1. 5 : 339, 1957 ; Davies in Pothill, F1. Trop.
E. Africa 1. 1978 ; Jeffrey in Kew Bull. 34 : 543, 1980. Lobelia
taccada Gaertn., Fruct. et Sem. PI. 1: 119, 1. 25, £. 5. 1788, Scaevola
koenigii Vahl, Symb. Bat. 3 : 36. 1794 ; C_B. Clarke in Hook. {,, Fl.
Brit. India 3 : 421. 1881 ; Cooke, FlL. Pres. Bombay 2 : 69. 1904 (Repr.
ed. 2 : 128, 1961} ; Talbot, For. Fl. Bombay Pres. Sind. 2 ; 140, 191 ;
Rama Rao, Fl. Pl Travancore 230. 1917 ; Gamble, Fl. Pres. Madras
734. 1921 (Repr. ed. 2 : 516. 1957) ; Parkinson, For. Fl. Andaman

LFoF, | FidaFu bLF: L% F# llmﬁ“!rl PR LWL L L= wuuu, ay LJJ - L 'UE

1819, nom illegii. S. taccada (Gaertn.) Roxb., Fl. Ingd, 2 : 146 1824,
nom, :Heg:t non Rnxb 1814 nght lll Ind. Pl 2: 114 L 137. 1850

1768 Gamble, PI Pms Madras 73 1921 (Repr 'E{.l 2: 516 1957)
Plates 2, 8 & 9, Fig. 4. 2a - 2¢

Local names ; Vella - modagum (Mal.) ; Bhadrak, Bhadraksh (Mar.) ;
Vella-muttagom (Tam.).

Evergreen shrubs or small trees, 2 - 4 m high. Branches decombent
with semilonar leaf - scars. Leaves alternate. ca 21 x G cm, spathulate to
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]

Fig. 4. 1a-1{ Scaevola plumeri (L.} Vahl. s, Floyvering twig. b. Basal

stock with roots. ¢, Flower. d. Anthers with distal appendage.
e. Fruiting twig. £ Drupe. 2a  2e, 8. sericea Forst f. ex Vahl

a. Flowet. b, Peial. c. Flower without sepals and petals. d. Sepals.
¢. Drupe.
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obovate, fleshy, membranous and bluish on drying, entive or obscurely
crenate, rounded or retuse at apex, sericeous or glabrescent, tufted in the
axils. Flowers 1 12, cymes, 3 - 3.5 cm fong in shon, flower buds clavate,
obtuse ; pedicels 5 10 mm long, pubescent or glabrous ; bracts 2 - 3 mm
long, paired, pubscent. Calyx tube turbinate ; lobes 5 6 x3 6 mm long,
much longer in fruits, unequal, clavate, erect to obscurely recurved. Coroila
white, 2 - 3 em long, wooly inside ; fobes 5 - 6, crennlate at apex, filiform
at base. Stamens 5 ( - 6), ca 1 cm long ; filaments curled at maturity ; anthers
flapped, distal appendages divaricate. Ovary ¢a 6 mm across, bilocular ;
styles ca 3 om long, thick, stigma ciliate. Drupes 1.5 2 cm across,
subspherical, succulent, endocarp stony.

Type : Cooke Is., Nine (Savage L), G.Forster s.n. (C : holo !)
Fls. : June Dec. ; Fris. : Sept.  Dec,

Distrib. : INDIA, along West and East Coasts, Andaman & Nicobar
Islands, Lakshadweep Islands ; SRI LANKA, PAKISTAN, AFRICA,

CHINA, HONG KONG, MYANMAR, MALAYASIA, PACIFIC IS-
LANDS,

Uses : Leaves are used as vegetable, fruits in medicine. Soft pith from
stout stems used to make fancy articles. It is planted as shelter fence to
prevent encroachment of sea-sand to the interior.

Chr. No. : 2n = 16 (Hsu, C.C. in Taiwania 14 : 11. 1968 ; Sarkar ef
al in Taxon 26 : 450. 1977).

Notes ; This is a polymorphic in its growth structure, varying from
gunarled spreading branches, almost stunted in contrast to ercct, glabrous
shrubs or small trees of the Andamans. A few 6 8 merous flowered
dischasial or monochasial cymes were observed in some population from

Doaembilla saa ahawa Amndhen Dondeak T his mawt mobhllaatima O [ g
FAlRILAIY Ol ORFIWy FRLIWEINIGE B JOLALOHE- L1 BEIDY LIGAL l.ll.ll.ll.l'u-ﬂ.l.lull . HEEL- LR

(Gaertn.) Roxb. 1824 cited Gaertner's name and being a later homonym of
heterotypic S. taccada 1814, it is illegitimate. Gaeriner’s t. 25 had been
drawn from fruits and se¢eds scnt from the conserved collection at Leiden,
originally from Ceylon and now is missing. He cited several other references

as synonyms along with Rheed t. 59, which according to St. John (Taxon
9 : 200. 1960) is Iectotype for Scaevola taccada (Gaertn) Roxb. Fruit or
truits used by Gaertner as his descriptive source could be taken as holotype
or syntypus if those are intact. It is of priority if only neotype can be selected.,
But lectotypification of Rheede t. 59 is nothing but misinterpretation of the
protologue and hence rejected. S. frutescense Krause (1912) refers to eastern
whereas Lobelia frutescens Mill 1768 is for the weslern species. Hence
publication date of Krause is not improper.



CAMPANULACEAE
V.K. Haridasan* and P.K. Mukherjee**

Juss., Gen. PL : 182, 1789, p.p. Campanulaceae tribe Campanuleae
A.DC., Monogr. Camp. 1. 1830. Campanulaceae & Sphenocleaceae A.DC.
in DC., Prodr. 7 : 414 & 548. 1889 ; Benth. & Hook. f,, Gen. P, 2 : 541.
1876, p.p ; Clarke in Hook. f., Fl. Brit. India 3 : 421. 1881, p.p. ; Moeliono
& Toyn in Fl. Males. 1, 6 : 107. 1960, excl tribe Lobelieae &
Pentaphragmeae, Campanuiaceae Juss. subfam. Campanuloideae Schonl.

-

in Engler & Pranti, Nat. Fflanzenfam. 4, 5 : 40. 1889,

Annual or perennial herbs, rarely shrubs to small trees, most often
laticiferons. Roots slender or forming thick, simple to branched rootstocks.
Leaves simple, aliernate to opposite or very rarely subverticillate, sessile to
peticlate, exstipulate. Flowers solitary or spicale racemose or paniculate,
bisexuat, actinomorphic. Calyx hypogyncus to epigynous, persistent ; tube
adnate to the ovary forming hypanthia or very rarely free (Cyananthus) ;

taath nltnn;uhng with tha roralla Inhee valvate or ramely imbricate, Comlla

BAE BLERS W ALy TR UL LERWLY AARSLLEEIE. SAriisRRs

gamopetalous, rotate {0 campannlate, partite up to various length ; lobes
valvate, rarely induplicate - valvate or imbricale, Stamens alternating with
the corolla lobes, inserted along with the base of the corolla or very rarely
epipetalous, rarely with alternating glands ; filaments free or rarely
connivent while young, most often dilated at base ; anthers free or rarely
conunivent, 2 locular, introse, dehiscing longitudinally. Ovary inferior to
semunfennr, mreiy supenur ovules many OF rarely few on :uule or var}'

gcnera]ly sllghtly dllnted mwards the apex, mcluded or rarely cxscrlcd
rarely with a disc ai the base ; stigmatic lobes as many as carpels, very rarely
capitate. Fruits mostly capsular, dehiscing through apical valves or basal
median or apical pores, sometimes circumscissile, rarely baccate or sac

like and indehiscent. Seeds few to many, obloug or ellipsoid, rarely
trigonous, atbuminous or very rarely exalbuminous, with erect embryos.

Type : Campanula L.

Distrib. : ca 35 genera and ca 600 species (Kovanda in V.H. Heywood
Fl. Pl. World : 254, 1978) ; mainly temperate and subtropical regions of
northern hemisphere, a few gencra in southern hemisphere ; ca 10 genora
and 52 species in India.

* V.K Haridasan, Department of Botany, St. Joseph's College, Blngllm Sﬁﬂﬂ'ﬂl nm.'l
* » P.K Mukherjee, Department of Botany, Calcutta University, Caleuta 700019
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KEY TO THE SUB-FAMILIES
la.  Stamens free from corolla ar attached to its hases ; capsies dehiscing by
valves or pores ar indehiscent ce. Companuloideae |
b.  Stamens epipetalous ; fruit dehiscing by a cap
Sphenocleoideae 11
1. Campanvlaceae subfam. Campanuloideae Schonl. in Engler &
Prantl, Nat. Pflanzenfam. 4, 5 ; 48. 1889. Campanulaceae A.DC, in
DC., Prodr. 7 : 414, 1830 ; Wight, Til. Ind. P1. 2: 111, 1850, non Juss.
1789. Campanuiaceae tribe Campanuleae C.B. Clarke in Hook 1., F1.
Brit. India 3 : 421. 1881, p.p, non A. DC,, 1830.
Type : Campanula L.
KEY TO THE GENERA
ta.  Fruits dehiscent 2
b.  Fruits indehiscent 8
T Canenloe deahiermno thranah oreeral oo lvoe K|
L "-‘“Fh'“l"l’ “wll“m& L] E".HI “t—" EEF W As e FErkE -
b,
,,,,, 6
- I°Y Cdnoincem wmrapbo st mlocda —d slenda hanes A
=fla hMEALLEC LN Y LLL LhL El. E.0 ] T BEREEE LFaDdy mmy ke
b.  Stamens with 5 glands at the bases s Leptocodon 7
4a.  Ovary semi - inferior to inferior ; calyx tube {if present) aduate to the ovary
basally 5
b.  Ovary always superior ; calyx tube free from ovary
..... Cyananthus 6
5a. Herbs foetid (except Codonopsis dicemtrifolia) ; root stock tuberous ;
anihers subbasifixed ; pollen grains colpate wn  Codonopsis §
b.  Herbs inodorous with tap roots ; anthers basitixed ; pollen grains porate
v Wablenbergia 9
was Adenophiora 1
b, Styles without discs at their bases 7
Tik fulla split almost to the base, Jobes linear or linear oblong ;  carpels

2 Asyneuma 2
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h.  Corolla split up to 1/2 or 2/3 their lengih, lobes ovate or eiliptic ; carpels

T [ o P .
- - kg L;ﬂﬂii}ﬂ'ﬂ:ﬂ'l-u’ 2

§a.  Herbs rambling or twining ; fruits subglose or cylindric
« Campanumoeg 4

b.  Herbs prostrate ; fruits avoid fo elliptic or rarely obovoid

..... Peracarpa 8
1. ADENOPHORA

Fisch, in Mem. Soc. Not. Mosc. 4 : 165. 1823 ; A. DC., Monogr. Camp. 354.
1830 & in DC., Prodr. 7 : 491, 1839 ; Benth. in Benth. & Hook. (., Gen.
Pl. 2 : 557. 1876.

Perennial, often laticiferous herbs. Roots rhizomatous. Stems erecl.
Leaves alternate or whorled, radical ones petiulate and cauline ones sessile
or ran:ly a]] petmlate Flnwers sohtary or in racemes of pamcles pedwels

epigynous ; tubes adnate to ovary forming hypauthla teeth mangular nblung
to linear. Corolla campanulate, tubular campanulate or infundibular,
shortly 5 partite in the upper half ; lobes broadly triangular to oblong
ovate, Stamens 5 ; filaments free or rarely connivent in bud, dilated towards
Ddﬁﬂ, Illlﬂljl' Clllﬂlﬂ amul:rs ODI’DIIE [14] iinear. U_\iﬂf}' ll'llt:llﬂl’., 3- l:aj‘]‘:ueuary 3
ovules many on axile placenta ; styles sleader, slightly dilated upwards with
a tubular or cylindric disc at base, as long as corolla or slightly exserted,
with dense pollen collecting hairs when young and glabrescent later ;
stigmatic jobes 3, erect initially, recurving later. Capsules dehiscing through
3 basal pores. Seeds ovoid, more or less flattened.

Type : Adenophora stenanthinag (L.db.) Kitagawa

Disirib. : ca 50 species in Eurasia, chiefly in E. Asia and C.1.S, ca
3 in India.

KEY TO THE SPECIES

1a.  Disc cylindric ; stems simple 2
b.  Disc tubular ; stems branched @ ... A. khasiana 3
2a.  Disc ca 4 x 1.5 mim, upper half pubescent ; leaves petiolate
- A, alpina 1
b. Disc5 7 x4 -5 mm, pubescent throughout, leaves petiolate fowards the
base and sessilc upwards e A, himalayana 2

1.  Adenophora alpina Nannf. in Act. Hort. Gothob. 5 : 14, 1930,
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Fig. 5. Adenophora alpina Nannf. A. Habit, B, Calyx lobe. C. Corolla

split opened. D. Stamen. E. Pistil. (Boden - Powell 219 A).

R i
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Perennial herbs, ascending, simple, glabrous, 15 - 40 c¢m high. Root -
stocks 2 3 mm in diam. Cauline leaves alternate, 2 8.5 x 0.2 1.5 cm,
elliptic lanceolate to lincar lanceolate, attenuate at base, subentire to
remotely crenate, acuminate, glabrous, glaucous on the lower surface ;
petioles up to 6 mm long, glabrous, Flowers solitary or in a few flowered
recames, pedicels glabrous, 2 - 3 mm long ; bracts short - petiolate or sessile,
linear - lanceolate to linear, 3 9 mm long ; bracteoles linear, 1. 5 - 4 mm
long. Hypanthia subglobose, glabrous, ca 2.5 mm in diam. ; calyx teeth
cbiong Ianceolate, acuminate, entire or callose dentate at one point on
either side of the margins, ca 4.5 x 1 mm. Corolla pale blue, broadly rubular -
campanulate, 5 partite up to 1/4 of the length, glabrous ; tube ca 11 x 14
mm ; lobes ovate, obtuse, ca 4 x 4 mm. Filaments densely long ciliate,
ca 7 mm long ; anthers ca 4.25 mm long, linear obleng, Disc cylindric,
pubescent in the upper half, ca 4 x 1.5 mm. Style as long as the corolla, ca
15 mm long ; stigmatic lobes narrowly oblong, ¢a 1 mm long. Fruits and
seeds not seen.

Type : Scze - chuan bor. : Doagrergo, 4000 m, H. Smith 3508 (UPS)
Fls. : Aug.
Distrib. : INDIA : Himachal Pradesh ; CHINA (Zizang Zizigu)

Exsicc. : Himachal Pradesh : Darwas, Upper Chenab, Aug. 1879,

Baden - Powell 219a, 219b {(CAL) ; Darwas, Pangi, Chamba State, Lace
1642 (CAL).

Habitat : In alpine meadows at elevations between 2400 and 4260 m.
2.  Adenophora himalyana Feer in Engler, Bot. Jahrb. 14 : 618. 1890,
Fig. 6

Perennial, suberect, simple, 13 - 40 cm high, glabrous herbs. Root
stocks thick. Leaves aliernaie ; radical, petiolate, ovate to ovale-lanceolate,
rarely oblanceclate, cauline, gradually sessile, 2 - 6 x 0.2 - | cm, lanceolate
fo linear or falcate, slightly unequal and caudate at base, subentire 1o
remolely few serrate, acute io acuminate or very rarely obluse at apex,
glabrous, petioles 3 - B mm long, winged, glabrous. Flowers solitary or in
few flowered spreading secund racemes ; bracts 2 - 13 mm long, linear,
bracteoles 2 - 2. 5 mm Jong. Pedicels 3 - 22 mm long. Hypanthia ca 4 x
5 mm, obconic, glabrous. Calyx teeth erect, § 7. 5 mm long, triangular,
acuminate, entire, glabrous. Corolla broadly tubular - campanulate, S-partite
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2cm

]

Fig 6. Adegwphemn:Mimalayana Feer. A. Habk. B. Calyx lobe. C.
Corolia split opened. D. stamen. E. Pistil (Duthie 5735).
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up to 1/4 the length, glabrous ; tubes 2 2.5 x 1.8 2 cm at throat ; lobes
broadly triangular, sacuminate, 6 -7 x 7 9 mm. Filaments 9 11 mun long,
densely long ciliate, anther 5. 5 6 mm, linear oblong. Disc cylindric,
pubescent, 5 - 7 x 4 - 5 mm. Style as long as the corolla or slightly longer,
19 - 23 mm long ; stigmatic lobes ca 2 mm long ; oblong - ovate. Fruits and
seeds not seen.

Type : INDIA : Western Himalayas, Knmaon valley above Napaicha
Byans, Duthie 3122 {CAL, DD} ; Nepal : Kaiwa Kali valley, Duthie 5733
(CAL, DD).

Fis. : June Sept.
Distrib :INDIA : Uttar Pradesh ; NEPAL, CHINA, JAPAN, C.L5.
Exsicc. : Known by type collections only.

Habitat : Amongst rocks in alpine and subalpine zone at elevations
between 2400 and 4000 m.

3.  Adenophora khasiana (Hook. {. & Thoms.) Feer in Bot. Jahrb, 14 :
617. 1890 ; Kanjilal, Prelim. List P!, Upper Assam 52. 1914,
Campamila khasiana Hook.f. & Thoms. in J. Linn. Soc. 2 : 25. 1858 ;
C.B. Clarke in Hook.f., Fl. Brit. India 3 : 439. 1881 ; Rao & Balakr.
in Rec. Bot. Surv. Ind. 20 : 134, 1973, Fig. 7

Herbs,erect, 0. 3 - 1. 75 m high, branching, glabrous to hispid. Leaves
sessile or lower ones short petiolate, 1 9 x04 4.2 cm, rotlund ovate
to elliptic lanceoclate, caudate to attenuate ai base, closely or remotely
serrate, acute to acuminafe, pubescent above and glaucous and hispid
especially on the elevated veins beneath ; petioles leafy, winged, up to ca
4 mm long, Flowers in branched racemes ; pedicels 1. 5 - 4 mm long ; bracts
6 24x1.5 6 mm, lanceolate to linear, sharply serrate ; bracieoles 3
6 mm long, linear. Hypanthium 2. 5 - 3 x 1. 5 - 4. 5 mm, subglobose ; calyx
teeth 5 - 13 mm long, narrowly linear, lanceolate, acuminate, erect, sharply
and remotely few serrate. Corolla purple to blue, infendibular - campanulate,
glabrous, 3-partite up to 1/3 the length ; tubes 11.5 16 x 15 19 mm at
throat ; lobes 5 - 8 x 5 - 7 mm, ovate to oblong - ovate. Filaments 6 - 9 mun
long, slender, much dilated towards the base, densely long ciliate ; anthers
3.5 5 mm long, linear. Disc ca 1 mm in diam., tubular, glabrous ; styles
14 25 mm long, exserted ; stigmatic lobes ca 1.2 mm long, narmowly
oblong. Capsules 7.5 11 x 5 7 mm, ellipsoid. Seeds ca 1.5 mm long,
narrowly eHipsoid.
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Fig. 7. Adenophora khasians (Hook. {. & Thoms.). Feer. A. Habit. B,
Calyx lobe. C. Corolla split opened. D. Stamen. E. Pistil (Clarke
6184).
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Type : INDIA : Montibus Khasia, Griffith, Lobb & C.
Fis. & Frts. : Aps. Nov.
Distrib. : INDIA : Meghalaya, Arunachal Pradesh ; BHUTAN.

Exsicc Meghalaya Moﬂung, Khas‘.l}'a, C.B. Cfnrke 6184 (CAL) ;

Habitat : Amidst grasses on hill - slopes, in pine forests, near water-
falls, on forest floors at elevations between 1220 and 2000 m.

2. ASYNEUMA

Griseb. & Schenk. in Arch. Naturgesch. 18 (1) : 335. 1852 ; Damboldt in
Boissiera 17 ; 25, 1970. Phyteuma sect, Podanthum G. Don, Gen. Hist. 3 :
334, 1834,

Annua) or perennial herbs with slender rhizomes or tapering roots.
Stems solitary, sometime leafy. Leaves petiolate or sessile or lower ones

petiviate, becoming sessile upwards, radical leaves often closely arranged

Fr“"ﬂ'l.ll'lﬂ‘ a weottsa diffardog miiech frmm 'I‘I\n ot 1L e lnn{lnu - ﬁil’u"’ﬁ 'I.n.
-v.ll-llllb iR LR u;;;u;ula lllllllllllll Nl bR N N AILS M

fanceolate, cordate 1o atlenuate at base, acute 1o obtuse, Flowers in lax or
dense panicles. Pedicels slender, glabrous to hairy ; bracts petiolate or
sessile, elliptic to lanceolate ; bracteoles lanceolate to linear. Calyx
epigynous ; tubes adnate to the ovary, teeth 5, subulate to linear, acute 1o
acuminate. Corolla S-partite for the entire length or up to 4/5 the length, lobes
lanceolate or linear - oblong, glabrous. Stamens 5 ; filaruents short, ovate,
rotund to triangular, much dilated at base, ciliate ; anthers linear - oblong

rowmn s oo -l
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styles cylindric, dilated towards apex ; stiginatic lobes 2 3, erect, later
recurved. Capsules ovoid to obconoid, dehiscing through basal, median or

Type : Asyneuma canescens (Waldst, & Kit.) Griseb. & Schenk.

Distrib. : ca 22 species (Damboldt. Le.) in the Northermn hemisphere
of the Old World, chiefly in the Meditteranean region, Caucasus, Iran and
Turkey. 2 species in India.

KEY TO THE SPECIES

la.  Stigmatic - lobes 3 ; panicles lax towards base and dense upwards ; seeds
ca 0.8 mm long v A, fulgens 1

.. A, thomsonii 2
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1.  Asyneuma fulgens (Wall.) Briquer in Candollea 4 : 334, 1937 ;
Damboldt in Boissiera 17 : 63, 1970 ; Hara in Fl. E. Himal. Rep.
3 :109. 1975. Campanula filgens Wall. in Roxb,, Fl. Ind. 2: 99. 1824 ;
A. DC. in DC,, Prodr. 7 : 477, 1839 ; Wight, Ic. Pl. Ind. Orient.
4-1 ]]‘[9 1R4R & “] ]“d B[:lt 2 “ f 136 ]85{] . CB C]ﬂﬂ[E ‘“] ]IUUI:
f., Fl. Brit, India 3 : 442. 1881 ; Gamble, Fl. Pres. Madras 740, 1921 ;
Balakr., Fl. Jowai | : 278. 1981.

Local names : Mendo Ghumbu, Tsergon Mendo (Bhut.) ; Userv
Soab (Nep.).

Annual erect herbs, simple or branching at base, scabrid - pilose, 12 -
75 cm high. Leaves often sessile towards the apex, 1.4 -6.5x 0. 5 - 2 ci,
elliptic to lanceolate, rarely oblanceclate, caudate or rarely attenuate at base,
irregularly crenate - serrate to cuspidate - serrate, acute to acuminate, lower
at time obtuse, glabrous or sparsely to densely sacbrid pilose on both
surfaces, petioles up to 2.5 cm long, slender, winged, glabrous or scabrid -
pilose. Panicles lax towards the base and dense upwards. Pedicels slender,
1 - 4 em long ; bracts sessile, 2. 4 - 4 % 0.3 - 0. 6 mm, elliptic to lanceolate ;
bractecles 4 - 15 mm long, linear. Hypanthiom 2 - 2. 5 % 1.5 - 2 mm, clavate.
Calyx iceth 5 8 mm long, linear, acute. Corotla blue, 5-partite almost up
to the base ; lobes 8 10 x 1.5 - 2 mum near the base, lanceolate or linear,
acuminate ; filaments 3 - 4 mn long, much dilated at base, ciliate ; anthers
3.5 4.5 mm long, linear ; ovary 3- carpellary ; style 7 8. 5 mm long,
cylindric, slightly dilated wpwards ; stigmatic lobes 3, ca 1.5 mm long,
5 7Tx4 5 5 mm, ellipsoid to ovoid, dehiscing throngh 3 median pores.
Seeds minute, brown, ellipsoid, shiny.

Type : NEPAL : Chitlong valley, Wallich ; Chandaghery (Candagini)
Wallich Cat. No. 1283 (K. Microfiche 1} ; Road to Gosain Than, Wallich.

Flis. & Fris. : July - Jaa. (reported to be throughout the year by Wight.,
lc).

Distrib. - INDIA : West Bengal, Sikkim, Meghalaya, Manipur, Tamil
Nadu and Karnataka ; NEPAL, BHUTAN, TIBET, S.W. CHINA AND SRI
LANKA.

Exsice. : Sikkim ; Lachung valley, Gammie 342 (CAL). Meghalaya :
Kalapani, Khasiya, Clarke 6255 (CAL). Amnachal Pradesh : By way of
Sadiya, up to Lohit valley, Kingdon - Ward 20137 (ASSAM). Tamil Nadu :
Dodabetta, Fischer 1305 (CAL) ; Kodaikanal, Sauliers 961 (CAL).
Kamataka : Kulhuity, Bababoodan hills, Meebold 9550 (CAL).

Habitat : On grassy hills, banks of streams, etc. at elevations between
N and 2100 m.
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Notes : In specimens of Nilgiri the calyes have been found to be
considerably shorter than the corolla {ca about balf as long as the corolla)
but agree well in all other characters with the North East indian planis as
pointed out by Wight (Le¢.). The disjunct distribution is notable.

2.  Asyneuma thomsonii (Hook.f. & Thoms.) Bomm. in Beih. Bot.

Ceuntralbi. 38 : 350, 1921 Damboldt m Bmssu:ra 17 : 106. 197ﬂ
Phyfeum thorm'amr U—lnukf &Thoms) CB Clarke in Hoﬁk £, FI
Bnit. India 3 : 438. 188] ; Blan., Beaut. Fl. Kashmir 2 : 10, 1. 36, f. 3,
1928,

Parannial armpct harhe 197 . 4 om hiogh hranching nl&hm‘llc at ilih.nl.!
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basally puberulous. Rootstocks 3 - 5 mm thick, Leaves 2.2 -7x 1 3.7 cm,
ovate to ovate - lanceolate, lower suborbicular, slightly unequal and attenuate
at base, obscurely - serrate to cuspidate - serrate, acule to attennate, glabrous
to densely pubescent above and sparsely to densely strigose beneath
especially on the veins ; petioles slender, winged, 0.4 - 2 cm long. Pedicels
slender ; bracts 1.7 5 x 0.4 1.5 cm, ovate lanceolate fo lanceolate ;
bracteoles sessile, 2 12 mm long, linear. Hypanthivm 1.5 2.5 mm long,

mbﬂlnh\eﬁ tn nhanis Fullrv l‘.ﬁn‘"\ A £ & e Lo m‘II'I'I'II i -llr'nllr“ﬂ-n'ln
ALY 10 UGG, arya s ¥ LS L, SRDMAR, aliliiaait.

Corolla blue, 5 partite for slightly more than 4/5 of the length ; tubes 1

1.5 mm long ; lobes 6 - 10 x 1, 25 - 2,5 mm, linear - oblong, acute. Filaments
much dialated towards the base, ciliate, anther 3 - 5 mm long, linear - oblong,
at first forming a cylinder around the style and later becoming free. Ovary
2- carpellary ; styles 5 - 5.5 mm long, cylindric, clavate upwards ; stigmatic
lobes 2, ca 2 mm long. Capsules 4.5 - 5 % 4 - 4.5 mm, ovoid, dehiscing through
2 median pores, Sceds dark brown, shiny ellipsoid, ca 1.5 mm long, mature

oy -, P

i
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Type : INDIA : Western Himalayas : Jammu, Thomson s.n.
—  Fis. & Fris. T Apnl -

Distrib. : INDIA : Jamvp & Kashmir ; PAKISTAN, AFGANISTAN,
C.LS.

Exsice, : Jammu & Kashmir : Himal. Bor. Occ., Thomson s.n. (CAL -

Acc. Nos. 262816, 262818, 26819} ; ncar Gulmarg, Baramulla Dist., Duthie
s.n. (CAL) ; Lumbar nullah, Duthie 110629 (DD).

Habitat : In shady places in damp forests, under hedges, at eievations
between 1200 and 3000 m.

drei pun:n nffnend However thc capsules uf Indlan plauls have bean found
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to possess two pores only, though very few could be examined. 2 - carpellary
ovaries with 2 - Jobed stigmas have been recorded for the Kashmir plants by
Blaiter {I.c.) and these charactérs have been noted as constant for the Indian
plants.

3. CAMPANULA

L., Sp. PL 163, 1753 & Gen. PL. 3 : 77. 1754 ; A. DC., Monogr. Campan. :
213, 1830 & DC., Prodr. 7 : 457. 1839 ; Benth. in Benth. & Hook. f., Gen.
PL 2 : 561. 1876 ; C.B. Clarke in Hook.f,, Fl. Brit. India 3 ; 438, 18R1.

Perennial or annual or monocarpic herbs, erect to decumbent, simple
or branched, glabrous or hairy. Leaves alternate or rarely radical in roseties,
peticlate to sessile, ovate to linear, cuneate at base, entire to serrafe, obfuse
to acute, glabrous or hairy. Flowers solitary or in paincles or spices, normal
or dimorphic (flower completes with all the 4 floral whorls and incomplets
without stamens and corolla), pedicellate or subsessile ; erect orcurved. Calyx
epigynous ; tube adnate to the ovary forming a hypanthium ; hypanthia
subgiobose to obconic, glabrous or hairy ; calyx teeth 5, with or without
appendices at sinuses. Cerolla infundibular to campanulate, lobes 5, almost
equal 10 or slightly shorter than tube. Stamens 5, {ree ; filaments dilated at
base, densely ciliate or rarely giabrous ; anther narrowly oblong to linear,
apiculate. Ovary inferior, usually 3 (as inIndian taxa) or rarely 4 - 5 carpellary,
ovules mmany on axile placents ; styles included or rarely exserted, cylindric,
diiated vpwards, with dense polien collecting hairs ; stigmas usually 3 (as in
Indian taxa), rarely 4 5 lobed. Capsules erect or pendulous, obovoid to
subglobose, dehiscing through small pores at base or near apex, giabrous to
hairy. Seeds oblong ellipsoid to ellipsoid, rarely marginate.

Type ; Campanula latifolia L.

Distrib, : ca 300 species in temperate regions of the Northemn
hemisphere, especially in the Mediterranean, and tropical mountains. cq 12

———species-in India-with- 2 endemic ones:
KEY TO THE SPECIES

ta.  Capsules dehiscing through basal pores ..., 2
b.  Capsules dehiscing through apical pores 11

2a. Erect to procumbent herbs, slender, rarely subrobust, short (very
rarely over 50 cm) ; flowers dimorphic or rarely all normal ; seeds
minute, less than 1 mm long, not marginate or rarely obscurely
marginaie 3

b.  Erect herbs, rabust, 60 - 180 cm long ; Fiowers normal ; seeds 1.5 mm Jong,
marginate = .. C. latifolia 8
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3a.  Styles included ; coralla varyingly campanulate, 5 partite to less half the
Jength 4
b.  Styles exerted ; corolla subrotate, 5 partite to more than half their length
(. wattiana 12
4a.  Leaves ovate to lanceolate or very rarely oblancealate, entire to serrate ;
filaments mostly as long as or fonger (sharter in C, cana) the anthers, ciliate
..... 5
b.  Leaves linear, entire ; filaments much shorter than the anthers, glabrous
C. sylvatica 11
5a.  Plants erect to ascending, giabrous fo villous or rarely hirsute
6
b.  Plants procumbent, densely and patently silvery hairy
C. argyroiricha 3
6a.  Stems straight ; leaves pilose to hirsute on one or both surfaces, or rarely
white tomentose beneath 7
b. Stems much zig zapgped ; leaves hoary villous or tomentose on both
surfaces e C. cashmersana 7
7a.  Leaves pilose to hirsute beneath 8
b.  Leaves while tomentose beneath ... 10
8a.  Plants erect ; stems sparingly branched 9
b.  Plants flexuvous ; stems profusely branched C. pallida 10
9a. Mozt of the leaves oblong-ovate ; stems ilexuous, pubescent ; corolia white
wilh red veins C. alsinowdes 2
b.  Most of the lcaves oblanceolate ; stems subrebust, hirsute 3 corolla blue
e C. benthamii 5
4. Stems pilose ; leaves elliptic to oblanceolate ; calyx teéth broadly ovate ;
filaments much longer than the amhers C. alphonsii 1
b. Stems patently white hirsute ; leaves oblong to oblong - elliptic ; calyx teeth
avate lanceolate ; filaments much shorter than the anthers
. cana 6
11a. Capsules subcylindric to elongate - oboonoid ; calyx teeth as long as corella
C. aristgia 4
b. Capsules obovoid ; calyx teeth much shorter than corolla

. modesta 9
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1. Campanula alphonsii Wall. ex A. DC., Monoge. Camp. 294, 1830
& in DC., Prodr. 7: 473. 1839 : Wight, Icon. Pl. Ind. Orient. 4:1. 1177.
1848 & Spic. Neilgh. 2 : 22, t. 125. 1851 ; Fyson, F). Nilgiri & Pulney
Hilltops 3 : 75, t. 406, 1920 ; Gamble, Fl. Pres. Madras 2 : 740, 1921,

Perennial, decumbent, simple or a few branched, branches glabrous
towards base, pilose upwands, 6 - 185 cm long, many arising from root stock.
Rootsiocks tapering, simple or branched, 2 - 4 mm in diam. Leaves sessile,
3-14 x 1 - 4.5 mm, elliptic to oblanceolate, cuneate at base, repand - dentate,
acute at apex, pilose above, white tomentose and often pilose on the nerves
beneath. Flowers solitary, terminal ; pedicels 2 8 mm long, pilose.
Hypaathia obconic or subglobose, hirsnte. Calyx teeth 1.5-2x 1.5 -2 mm,
orbicular to broadly ovate, subentire to distantly few dentate, acute, hirsuie
outside. Corolla blue, broadly campanulate, 5 pantite for about 1/2 of the
length, puberulous outside ; tube 4.5 - 5.5 x 8 10 mm at the throat ; lobes
4.5 55x3.6 4.5 mm, ovate to ovate oblong, acute. Filaments 1.5 2
mm long, dilated towards base, ciliate ; anthers parrowly 1 1.5 mm loag,
oblong. Styles 3. 5 - 4.5 mm long ; stigmatic lobes ca 1 mm long. Capsules

23 x4 wmn hmadlv enhalnhnes Geade wiimmte hrown chinv. ra 0.8 mym
>4 1, oroadly subgiobose. >e€0s minute, Drown, smay, cg V.0 mm

long, oblong ellipsoid.

Type : INDIA : TAMIL NADU sNilgberry (Nilgin), Wallich Cat. Na.
1296 (K, Microfiche 1).

Fis. & Frts. : Throughout the vear.
Distrib. : INDIA : Tamil Nadu and Kerala. Endemic.

Exsice. : Tami]l Nadu : (‘Nilgherry”), Dodabetta, Nilgiri dist., Lawson
s.n. (MH, Acc. No. 29119) ; Levinge cliff, Kodaikanal, Pulueys, Bourne 283
(MH). Kerala : Anamudy peak, Kottayam dist., Sherty 26529 (MH).

Habitat : On rocky slopes of hills at elevations between 2000 and
2700 m.

2. Campanula alsinoides Hook f. & Thoms. inJ, Linn. Soc. 2:24. 1858 -

C.B. Clarke in Hook.f,, Fl. Brit. India : 3 : 441. 1881 ; Blait.,, Beut.
Fl. Kashmir 2 : 12, t. 36. (. 7, 1928 ; Chowdh. & Wadhwa, Fl. Himachal
Pradesh 2 : 429. 1984,

Perennial berbs, slender, erect, 8 20 cm high ; stems many from a
rootstock, erect to ascending, pubescent. Rootstocks woody, ca 1 man in diam.
Leaves 2 17.5 x 1 - 8. § mun, oblong - ovate or rarely obovate, attenuate
at base, obscurely dentate, acute or rarely obtuse at apex, membranous, pilose
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on both surfaces ; petioles winged, pilose, 0. 5 - 4 mm long. Flowers solitary,
terminal or axillary ; pedicels 6 25 mm long, erect to curved, slender,
pubescent. Calyx teeth 1. 5 3 mm long, narrowly lanceolate, entire or
irregularly dentate, about 2/3 as long as the comolla in fruits. Corolla white
with reddish purple lines, campanulate, 5 - partite for ca 1/2 the length ; lobes
obluse. Stamens not seen. Stigmatic lobes 3. Capsules ca 3 x 3 mm,
subglobose, rounded at base, pubescent. Seeds mimnute, brown, shiny,
eilipsoid.

Types : INDIA : Jammu & Kashmir, Kanawur, 7. Thomson s.n. (K,
Photo!) Kishtwar, 7. Thomson s.n. ; TIBET, Thomson s.n.

Frts. : Sept.
Listrib, : INDIA : Jammu & Kashmir ; CHINA (Zizang zizigce).

EISIICE + Himal Bﬂt ih:c Ihﬂmsﬂﬂ sn {[:éi gﬂﬂ Mﬂ ‘)ﬁi]"‘lll)

Notes : A single specimen and a pholograph of a type specimen could
be examined. Flowers character adapted form Blatter (L.c) and Bailey, (The
garden of Bell flowers in North America 36. 1953).

3. Campanula argyrotricha Wall. ex A. DC. in DC,, Prodr. 7 : 473.
1839 ; Hook.f. & Thoms. in 1. Linn. Soc. 2: 24, 1858 ; C.B. Clarke
it Hook.f., Fl. Brit. India 3 : 441. 1881 ; Blatt., Beaut. Fl. Kashmir
2 112,136, £. 6. 1928 ; Hara, Fl. E. Himal. Rep. 2 : 129, 1971 ;
Chowdhery & Wadhwa, Fl. Himachal Pradesh 2 : 43(). 1984,

Perennial procumbeni herbs, deiicate, simple or branched, silvery
hairy, 6.5 - 20 cm long. Rootstocks 2 - 8 mm in diam. Leaves : lower ones
petiolate, upper at times subsessile, S 27 x 3 18 mm, ovale to elliptic
lanceclate, uppermost elliptic-lanceolate, much reduced and breteiform, thin,
caudate to attenuate at base, dentaie to crenate, densely silvery hairy on both
surfaces, peticles ca 9 mm long, winged, silvery hairy. Flowers solitary,
dimorphic, axillary or terminal ; pedicels 4 - 25 mm long, slender, erect, later
pendulous, sparsely to densely silvery hairy, Hypanthium 1 -2 x 1.5 - 2 mun,
broadly subglobose, densely silvery hairy. Calyx teeth3 -5 x 0.7 1.5 mm,
triangular to lanceolaie, acuminate, entire to few dentate, densely silvery
hairy, ca 1/3 as long as the corolla tubes. Corolla purplish  blue or blue,

hmndlv campam]ats nilnnn nnltirln ctohe T O mm lang and ag hroad at
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throat ; lobes 4 - 5 x 2, 5 3 mm, obleng - ovate, acute. Filaments 2 - 3 mm
long ; anthers 2 3 mm long, narrowly oblong. Styles 8 10 mm long ;
stigiatic iobes 5 - 2 mm long, linear. Capsules 2 - 2.5 x 2 - 3.5 mm, broadly
suglobose. Seeds minute, ellipsoid, brown, shiny.
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Type : INDIA : Uttar Pradesh : Kamnaon (Kumaon), Blinkworth in
Wall. Cat. No. 7138 (Syntype : G, Photo 1) ; N.W. Himalaya, Royle 100/7
{Syntype : G, Photo !).

Fls. & Frts. : May Oct.

Distrib. : INDIA : Fammu & Kashmir, Himachal Pradesh and Uttar
Pradesh : NEPAL.

Exsice. : Himachal Pradesh : Kangra, Burkill 15551 (CAL). NEPAL :
Near Seng Khola, Staintion, Sykes & Williams 4693 (CAL) ; above Dogadi
Khola, Stainton, Sykes & Williams 4633 (CAL).

Habitat : On dry stony slopes, rocky cliffs at altitudes between 1860
and 4000 m.

4. Campanula aristata Wall. in Roxb,, Fl. [nd. 2 : 98. 1824 ; A. DC,
Monogr. Camp. : 285. 1830 & in DC,, Prodr. 7 : 483. 1839 ; Hook.f.
& Thoms. in J. Linn. Soc. 2 : 24. 1858 ; C.B. Clarke in Hook.£, H.
Brit. India 3 : 441. 1881 ; Blatt., Beaut. Fl. Kashmir 2 ; 11, t. 36, f.

[ | = P Tl Tt 1 [ a4 ) T | i A | - ADE 1I'I££
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Local names ; Mendo chungchung, Lamjhung Mendo (Bhut.) ; Khu
(Tib.).

Perennial crect herbs, slender, simple or branched ; arising from root
stocks. Stems many, terete at base and striate upwards, glabrous, 4 - 40 (- 6())
cm tall. Rootstocks fusiform, simple or branched, 2 - 5 mm in diam. Leaves
more or less crowded towards base, 7.5 75 x I 10 mm, elliptic to
lanceolate, upper ones sessile, remotely arranged, oblong linear to linear,
caudate to coneate at base, obinse to acuminate, entire {0 distatly gland
dentate, glabrous or very rarely pilose on upper surtace ; petioles up fo 60
mm long. Flowers solitary, terminal ; pedicels 0.4 4.5 cm long, glabrous.
Hypanthia 6 10.5x1 1. 25 mm, subcyiindric, tapering into pedicels,

EIIIU[U‘-I"J 'c-.-dll"f'?. ll - l& ..J gl IUIIE, IWI.I.I wumwual l.lll.ﬁl-ll.lill, lll-ll-'riﬂ h“mlﬂlﬁi

entire or few gland - dentate, acute, as long as or slightly longer than the
mmlla Corolla blue, tube 4 7 mm iong, 7 10, 5 mm broad at thmat,

2- 4 x1.5 -3 5 mm. Fﬂaments 1.5- me 'lnng, dllatcd tuwardsbaaa, glabrous
or few cilate ; anthers 1. 5 - 2 mm long, linear - oblong. Styles4 - 7 mm long ;
stigmatic lobes linear, 1. 5 - 2. 5 mm long. Capsules 11.5 31x2.5-5.5
mm, subcylindric to elongate - obconoid, confracted near the apex. Seeds ca
1 mm long, ellipsoid to oblong ellipsoid.

Type : INDLA : Jammu & Kashmir : [ndak (Ladakh), Moorcraft in
Wallich Cat. No. 1291 (K, Microfiche!, CAL).
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Flis. & Fris. 1 Jan. Oct.

Distrib. : INDIA : Jammu & Kashmis, Himachal Pradesh, Uttar
Pradesh and Sikkim ; NEPAL, BHUTAN, CHINA.

Exsice. : Jammu & Kashmir : Tragbol, Clarke 29259B (CAL).
Himachal Pradesh : Sharram glacier valley, Wagt 13492 (BSIS, CAL). Uttar
Pradesh : Rhuduhera, Tihgn, Duthie 601a (CAL, DD). Sikkim : Momay,
Lachung valley, Gammie 902 (CAL).

hills slopes efc. be{ween 2400 and 4500 m.

Notes : The corolla was stated as “lobed half - way down” by Clarke

(/.c.). However, in all the specimens examined lobation up to 1/3 of the length
has been observed,

5. Campanula benthamii Wall. ex Kitam., Fl. Afghanistan : 377. 1960.
C. benthamit Wall. ex A, DC. Monogr. Camp. 292. 1830 pro syn. C.
canescens Wall ex A. DC., Monogr. Camp. 292. 1830 & in DC., Prodr.
7 : 473. 1839, non Roth 1827 ; Hook.f. & Thoms. in J. Linn. Soc. 2 :
23. 1858 ; C.B. Clarke in Hook.f., Fl. Brit. India 3 ; 439, 1881 ; Prain,

Beng, Pl 1 : 636. 1903 ; Duthie, Fl. Upp. Gang. PL 1 : 499, 1005 ;

uvll& [ [ 5 F e I-Il.l.l\!' & A vrr a s B

Gamble, Fl. Pms. Mndrasz 740, 1921 ; Haines, Bot. Bih. Or. 2 : 503.
1922 ; Santapau, Fl. Purandbar 74. 1957. C. colorata Collett, Fl.
Simlensis 291. 1902, p.p. C. wallichii Babu in I. Borbay Nat. Hist.
Soc. 65 : 808. 1969 & Fl. Dehradun 294. 1977, nom. superfl.

Fig. 8.

Subrobust to stender erect herbs, 7 - 85 cm high, stnate, stems simple

or branched, pilose to hirsute. Leaves sessile, lower af times petiolate,
0.8-35. 5x0. 4- 1.5 cm, mostly oblanceolate, rarely narrowly oblong, caudate
at base, obluse to acute at apex, subentire to serrate, ciliate, pilose to hirsute ;
petioles winged, up to 18 mm long. Flowers dimorphic ; few to many,
clustered in panicles ; pedicels 0. § 5 mm long, slender, pilose to hispid.
Hypaathia 1.5-3. 5 x 1.5 5 mm, broadly subglobose, densely hirsute
especially on the nerves. Calyx teeth 1. § -5.5 mm long, linear - lanceolate
to linear, acuminate, entire, hirsute, in complete flowers as long as corolia
tubes. Corolla greyish purple, campanulate, pilose outside ; tubes 4 - 5.5 mm
long, ca 4. 5 mm broad at throat ; lobes 3 - 4 x 1, 5 - 2.5 mm, oblong - ovate
10 vvate, obtuse, Filaments 1. 5 - 2 mm long ; dilated towards the base, ciliate ;
anthers 2. 5 3 mm long, oblong. Styles 3 3. 5 mm long ; stigmatic lobes
ca 1 mm long. Capsules 1. 5 - 5 mm in diam, globose to subglobose, hirsute.
Seeds minute, brown, shiny, ellipsoid.
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Fig. 8. Campanula benthamii Wall. ex Kitamura. A. Habit. B. Flower.
C. Calyx lobe. D. Corolla split opened. E. Stamen. F. Pistil
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Type : INDIA : Rampore, Walflich Cat. No. 1289 (K, Microfiche !) ;
Uttar Pradesh : Kamaon (Kumaon), Bifnkworth in Wall. Cat, No. 1290 (K,
photo ).

Fis. & Fris. : Throughout the year.

Distrib. : INDIA : Throughout ; PAKISTAN, AFGHANISTAN,
MYANMAR, SRI LANKA.

Exﬂcc Hlmachal Pradesh Chamba, Lace I‘?'I}Q (BSIS) Uttar

Etarke ...T"?SF (CAL) Bmar Parasnath C‘Iarke 14[}27 (CAL} Madhya
Pradesh : Jabalpur, Clarke 31961 ; Karnataka, Santaveri, Meebold 9521.
Kerala Periyar, Vivekananthan 46747 (MH). Tamil Nadu : Kalkad to
Sengalteri, Hooper & Ramaswamy 39239,

Habitat © A weed in cultivated fields, gardens, embankments of
canais,streams, on forest edges along with mosses and near bamboo clumps,

shaded rocky slopes, sandy soils, swampy places etc. at elevations between
350 apd 2000 m.

6. Campanula cana  Wall. in Roxb,, Fl. Ind. 2 : 101, 1824 ; A. DC,,
Monogr. Camp. : 292, 1830 & in DC,, Prodr. 7 : 472, 1839 ; Hook.f,
& Thoms. in J. Linn. Soc. 2 : 22 : 1858, p.p. ; Clarke in Hook.f, Fl.
Brit. India 3 : 440. 1881 ; Chowdhery & Wadhwa, Fl. Himachal
Pradesh 2 : 430. 1984, Fig. 9

Decumbent to ascending herbs, 11. 5 - 25 cm high ; glabrous towards
base, densely birsute upwards. Leaves sessile, closely arranged, upper much
reduced and bracteiform, 5 16 x 2 S mm, ublung to rablnng elliptic

white tﬂmentuse beneath. Flowers sahlary, !enmual ; pedicels 1.5 -4 mm long,
densely hirsute. Hypanthia 2 - 4 x 3 - 4.5 mm, obconic, densely tomentose.
Calyx cateeth2 35 x | mm, ovate lanceolate, few dentate, acute,
tomentose. Corolla deep violet or blue, broadly campanulate, 5 partite for
ca 1/3 the length ; lobes 4 -5 x 5 - 6 mm, broadly ianceoiate, acuie . Filaments
I 1.5 mm long, much dilated al base, ciliate 3 anthers 2 2.5 mm long,
narrowly oblong. Styles 3.5 4.5 mm long ; stigmatic lobes 3,2 2.5 mm
long. Capsules 4.5 5.5 x4 6 mm, obconoid to cbovoid. Seeds minute,
brown, shiny.

Type : NEPAL : Gossain than, Wallich Cat. No. 1284 (K,
Microfiche ).

Fls. & Fris. @ Sept.  Dec,
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Fig. 9. Campanuia cana Wall. A. Habit. B. Flower. C. Calyx jobe.
D. Corolla split opencd. E. Stamen. F. Pistil (Meebold ST
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Distrib, : INDIA : Himachal Pradesh, Uttar Pradesh apd Arunachal
Pradesh : NEPAL, BHUTAN, BANGALADESH.

Exsice. : Uttar Pradesh : Nainital, Meebold 540 (CAL).

Habitat : Oo hill tops, rocky soils at elevations between 1800 and
2500 .

Notes : This species resembles C. alphonsii of South Indian Hills
especially in habit, mode of branching, arrangement and indumentum of
leaves but is distinguishable by its broadly lanceolate calyx ieeth, filaments
being longer than anthers, patently hirsute stems.

Twa collections from Eastern Himalayas (Mishmi hills according to
Clarke lc.) Griffith (Kew Distrib. No, 3431 (CAL) and East Bengal
(Bangladesh) (Griffith Kew Distrib. No. 3432) are densely lomentose stems
than being hirsute, but agree otherwise to the North-Western Himalayan
specimens, No specimens form Himachal Pradesh could be examined, though
it has been reported from there by Chowdhery and Wadhwa (i.c.).

7. Campanula cashmeriane Royle 111 Pl 1: 254, f] 1836; A DC. in
DC., Prodr. 7 : 473, 1839 ; Hook.f. & Thoms. in J. Linn. Soc, 2 ; 24.
1858 ; C.B. Clarke in Hook.f,, Fl. Brit, lndia 3 ; 441. 1881 ; Blatt.,
Beaut. Fl. Kashmir 2 : 13, t. 36. f. 8. 1928 : Nair, Fl. Bashahr Himal.
170. 1977. C. evolvulacea Royle ex A. DC. in DC., Prodr. 7:473. 1839,
C. cashmeriana var. evolvulacea (Royle ex A. DC. ) C.B. Clarke in

Hook.f., Fl. Brit, India 3 : 441. 1881,

Perennial herbs, 8. 5 - ?Rm-;hwh cteme -ru:r 7ﬂggﬂl terete, villous

A R

or rarely glabrous at base, many arising from a mntstuck branches slender,
wiry to subrobust, pendulous to ascending. Root stock ca 7 mm in diam.

Leaves petiofate to subsessile, uppermost elliptic to lanceolate, highly reduced

and bracteiform, caudate to cuncate at base, acute at apex, entire to distantly
dentate, villous on both surfaces, 4 - 35 x 1.5 13 mm, petioles up to 2.5
mm long, winged, villous. Flowers solitary, terminal ; pedicels 1 11 mm
long, villons. Hypanthia 1.5 - 2 x 1.5 - 4 mm, broadly sub - globose, villous.

Calyxteeth4-5x1.5-3 i, ovate to lanceolate, sometimes much broadened

AR TS S e L Ry s

and overlapping at base, subentire to distantly few dentate, acute, cg 1/2 as
long as the comlla tube. Corolla blue, broadly campanulate, villous or rarely
pilose ovtside, tube 8.5 13.5 mm long, 6.5 - 20 man broad at throat ; lobes
3.5 7 x2.5-55 mm, ovate to ovate - lanceolate, acuie. Filamenis 3 - 4.5
mm long, dilated at base, densely ciliate ; anthers 2.5 - 3.5 mm long, narrowly
oblong. Ovary 3 loculed ; styles 8 - 15 mm long ; stigmatic lobes 1 - 1.5

mm long. Capsules 2 3.5 x 2 - 5 mm, subglobose, villous or glabrescent.
Seeds minute, brown, shiny, ellipsoid.
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Type : INDIA : Jammu & Kashmir : without precise locality, Royle

Fls. & Frts. : July Dec,

Distrib. : INDIA : Jammu & Kashmir and Himachal Pradesh ; CHINA,
PAKISTAN, AFGHANISTAN.

Exsice. : Jammo & Kashmir : Kansor, Royle s.n. (G, Photo !);
Sonamarg, Clarke 30884C {CAL). Himacha! Pradesh : Pangic, Stoliczka s.n.
(CAL. ACC. No. 263159) ; Labrang, Bashahr, Lace 536 (CAL).

Habitat : On rocky areas in forests at efevations between 1304 and
4800 m.

Notes : The var. evolvulucea was described based on weak stems,
smaller teaves and flowers, lanceolate calyx teeth, by Clarke {(Lc.}. All these
characters intergrade with C. cashmeriana ; therefore the var. evoivilacea
is merged with the typical one as done by Rechinger and Schiman Czeika

~ (in Rechinger, Flora Iranica 13 : 24. 1965).

' 11 10
L1 .1 Lirg, 1°F0ME).

Chr. No. : 2n = 28 (Gadella, in Weniia

B. Campanula latifolia L., Sp. PI. : 165.1763 ; A. DC., Monogr. Camp. :
254. 1830 & in DC,, Prods. 7 : 469. 1839 ; Hook f. & Thoms. in J.
Liun. Soc. 2 : 22. 1858 ; C.B. Clarke in Hook.f., Fl. Brit, India 3 : 439.
1881 : Blatt,, Beaut. Fl. Kashmir 2 : 11, t. 36. [, 4. 1928 ; Nair, Fl.
Bashahr Himal. 170. 1977,

Local names : Branz - hakh, Minhjara (Kashm.)

Perennial erect herbs, 60 - 180 cm high ; stems robust, glabrous o
pilose, simple or very rarely branched, ridged. Leaves petiolate towards base
and gradually sessile towards apex, highly reduced and bracteiform,
45 13.5x1.5 6.5cm;ovate to broadly lanceolate, truncate to cuneate
at base, crenate to irregularly serrate, rarely ciliate, acute to acnminate at
apex, glabrous or pubescent above and sparsely lo densely hirsute especially
on the veins beneath, very rarely glabrous on both the surfaces ; petioles up
to 4.5 cm long, winged. Flowers solitary or aggregated, axillary or terminal ;
pedicels 0.2 3.5 cm long, erect to ascending, recurved finally, pubescent
or glabrous. Hypanthia 3 - 5.5 x 3 - 5 mm, broadly obconic to campanulate,
glabrous, Calyx teeth 11 - 13.5 x 2,5 4.5 mm, lanceolate, rarely oblong
tanceclate, acute, subentire to gland - tipped denticulate, ciliate, more ot less
half as long as the corolla, Corolls purple to purple blue, campanulate,
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glabrous, 5 - partite up to 1/2 of the length ; (ube 16 - 19 mm long, 12 - 16 mm
broad at throai ; lobes ovate to oblong ovate, acute, long ciliate along
margins, 13- 17 x 9 10 mm. Filaments 4 6 mm long, dilaled 1owards

base, long ciliate, much shorter than the anthers ; anthers & 11 mm long,
narrowly linear. Styles 18.. 5 - 26 . 5 mm long, stigmatic - lobes 2 - 4.5 mm
long. Capsules 3 locular, pendulous, 7 9 x 7.5 9.5 mm, ovoid to
subglobose. Seeds pale yellow, ca 1.5 mm [ong, ovoid to elliptic  ovoid,

marginate.
Type : Angliae Swriae montosis, 5.l s.n. (LINN, Microfiche !).
Fils. & Frts. : May Ocl

Distrib. : Jammu & Kashmir, Himachal Pradesh and Uttar Pradesh ;
NEPAL, C.1.5., IRAN, EUROPE.

Exsice. : Jammu & Kashmir : Hirpur - Fis Panjab, Gammie s.n. (CAL,
DD). Himacha! Pradesh : Sissu, Labul, Bor 11911 (DD). Untar Pradesh : Min
Deoban, Keshavanand 119 (BSIS).

Habitar ; In open paiches of forests, fir forests, Caltha marshes, in
alpine meadow. On river banks, wet grounds, at elevations between 2400 and
3600 .

Uses : It has recorded (on Keshavanand 2305 DD) that young shoots
and leaves are cooked and eaten as a vegetable.

Chr. No. : 2n = 34 (Zhukova in N.A. Avoorin Plantarum in Zonarom

Tt Py warmorvyrtotie IT « 110 1AQ0 1087y
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°. Campanula modesta Hook.f. & Thoms. in J. Linn. Soc. 2 : 24. 1858 ;
C.B. Clarke in Hook.f,, Fl. Brit. India 3 : 442. 1881 ; Biswas, PL
Darjecling Sikkim Himal. 1 : 498. 1966. Fig. 10

Pereanial herbs, 4.5 - 22.5 cm high, stems many arising from rootstock,
ascending or rarely suberect, glabrous. Rootstocks simple or branched, up to
3 mm diam. Leaves petiolate at base, gradually sessile upwards, rounded
ovate or narrowly elliptic, 4.5 22 x 1 20 mm, linear, linear - oblong or
oblanceolate, much reduced and bracteiform upwards, truncate to cuneate at
base, abtuse or acute at apex, glabrous ; petioles up to 50 wm long, slender.
Flowers solitary ; pedicels 1  16.5 mm long, glabrous. Hypanthia 1.5 3.5
mm in diam., obovate or elliplic - obovate, glabrous. Calyx teeth 2.5 - 6 mm
tong, subnlate, with 2 distant serrations, acute, Corolla blne, infundibular, 5
pattite for ca 1/3 of the length, glabrous ; tube 2.5 - 3.5 mm loug and as much
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Fig. 10. Campanula modesta Hook. . & Thoms. A Habit. B. Calyx
lobe. C. Corolla split opened. D. Stamen. E. Pistil (Duthie 602).
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broad at throat ; Jobes 1.5 - 2 mm long, triangular - ovate. Filaments cg 1 mm
long, glabrous ; anthers ca 1 mm long, nammowly oblong. Ovary 3 - loculed ;
styles 1.5 - 2.5 mm long ; stigmatic lobes ca 1.5 mm long. Capsules 4 6
mm in diam., chovoid, contracted near the apex, narrowed into the pedicels
at base. Seeds brown, shiny, ellipsoid.

Type : INDIA - Sikkim, J.D. Hooker s.n. (K, photo ).

Fis. & Fres. ; July Oct.

Distrib. ; INDIA : Uttar Pradesh and Sikkim ; NEPAL.

Exsicc, : Uttar Pradesh : INDIA. Dudu glacier, under Srikanta, Duthie

602 (CAL, DD). Sikkim : without precise locality, J.D. Hooker s.n. (CAL
ACC. No. 263214) ; Zemu valley, Smith & Cave 1579 (CAL).

Habitat : Among stones at edges of sireams at elevations between 4200
and 5100 m.

L R Y L =1

Notes : Sengupta 773 (CAL) from Paro, Bhuian, is an incompiete
specimen and does not belong to Campanulaceae. No other specimen could
be examined to support its distribution in Bhutan.

10. Campanula pallida Wail. in Asiat. Res. 13 ; 375, 1820 & in Roxb.,
Monogr. Camp. : 293. 1880 & in DC,, Prodr. 7 : 473. 1839 ; Hara in
¥. Jap. Bot. 50 : 270. 1975, C. colorate Wall. iu Roxb., Fl. Ind. 2 ; 101.
1824 ; A. DC., Monogr. Camp. : 293, 1830 & in DC., Prodr. 7 : 473.
1839 ; Hook.f. & Thoms. in J. Linn. Soc. 2 : 23, 1858, p.p. ; C.B. Clarke
in Hook.f., Fl. Brit. India 3 : 440. 1881 ; Hara, F1. E. Himal. 1 : 326.
1966 ; Babu, Herb. Fl. Dehradun 294. 1977 ; Chowdbery & Wadhwa,
FL Himachal Pradesh 2 : 431. 1984. C. ramulosa Wall. in Roxb., Fl.
Ind. 2 : 100. 1824 ; ADC., Monogr. : 294. 1830 & in DC., Prodr. 7:
473. 1839 ; Gamble, Fl. Pres. Madras 2 : 520. 1921 : Nair, Fl. Bashahr
Himal. 170. 1977. C. odorata var. ramulose (Wall.) Hook.f. & Thoms.
in J. Lian. Soc. 2 : 23. 1858. C. himalayensis Klotz., Bot. Reise Prodr.
Waldem. 73, t. 78, [. 2. 1862. C. heffmeisteri Klotz., Bot. Reise Prodr.
Wadem 74, t. 77, 1862.

Anntial herbs, 11 - 60 cm high ; stems flexuons, branched, pilose to
hirsute. Leaves sessile towards base and petiolate towards tips, 0.4 - 5.2 x
0.1 - 2 cm, elliptic to lanceolate, uppermost much reduced and bracteiform,
caundate to atienvate at base, acute or very rarely obtuse, crenate to serrate,
Sparsely 1o densely pilose above, sparsely to densely hirsute bencath
especially on the veins ; petioles up to 4 mm long, winged. Flowers solitary
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or in few - many - flowered panicles, terminal or axillary, 2.5 - 5 ¢cm, often
dimorphic ; pedicels 2 - 11 mm long, pilose to hirsute. Hypanthia 2.5 - § x
2.5 5 mm, subglobose to broadly obconic, pilose to hirsute. Calyx teeth
4.5 - 9 x 1.5 - 4 mm, triangular to lanceolate, acute to acuminate, pilose to
hirsute. Corolla purple to blue, campanulate, pilose withont, rarely sparsely
pilose within, 5 partite for 1/3 to 1/2 the length ; tube 5- 8.5 mm long,
5 9.5 mm broad af throat ; lobes 4 7.5 x 2.5 4 mm, oblong ovate to
lanceolate, acute. Filaments dilated towards the base, ciliate, 1.5 - 2.5 mm
long ; anthers narrowly oblong, 1.5 - 2.5 mm long. Ovary 3 - loculed ; styles
4 6 mm long ; stigmatic lobes 1.5 - 2 mm long. Capsnies 4 -5.5 x3.5 6
mm, subglobose to obconoid, pilose to hirsuie, rarely glabrescent. Seeds
brown, shiny, ellipsoid.

KEY TO THE VARIETIES

la. Calyx teeth triangular lanceolate to lanceolate, not overlapping at

base . var. paflida
b.  Calyx teeth broadly triangular, averlapping at base
..... var. tibetica
Var. pallida
Type : Nepal n.v.

Fis. & Frts. : Throughout the year.

Distrib. ; INDIA : Jamnw & Kashmir, Himachal Pradesh, Punjab, Uttar
Pradesh, West Bengal, Sikkim, Meghalaya, Arunachal Pradesh, Nagaland and
Tamil Naduw ; NEPAL, 5.W. CHINA, PAKISTAN, AFGHANISTAN.

Exsice. : Jammu & Kashmir : Sind valley, Clarke 31027A. Himachal
Pradesh : Simla, Wair s.n. (CAL ACC. NO. 263087). Punjab : Kothi, Singh
23053. Uttar Pradesh : Kamaon (Kumaon). Blinkworth in Wall. Cat. No. 1286
(K, photograph !) ; Deoban range, Duthie 1172. West Benga! : Tongls ridge,
Burkill 25158, Sikkim : Rungbee, Clarke 8567. Meghalaya : Lailyngkot,
Kapoor & pty. 15611 (LWG). Aranachal Pradesh : Lohit valley, Ward 19190
{ASSAM). Nagaland : Konoma, Prain s.n. (BSIS ACC. NO, 17866). Tamil
Nadu : Segarghat, Nilgin dist., Lawson s.n. (MH ACC. NO. 29106).

Chr. No. : 2n = 28, C. colorata (Gadella in Wentia : 1 - 104. 1964).
Habitat : In rock crevisces, slopes, mossy boulders, grasslands,

sidewalls, among Oak-Rhododendion forests at elevations between 1000 snd
4000 m.
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Notes : This species is very widely distributed from S.W. China (o
Afgaxnistan through the Himalaya and Khasi and Naga hills. It is also found
in isvlation in the Nilgiri Hills (Peninsulas India), It exhibits a high degree

ﬂfi.f!lﬂnhnn somamally in the vmlstitvvra Aivvantinne nftha onloo taoth and Foendla
T LA SEARELFAL WPUUIMIJ it 10C I3l F S WNIRI NSRRIV A LI ‘-'“.IJ'A LR FRLELE WAL IS,

shape of the calyx teeth and leaves, indumentum, and bence was known under
various names,

Var. tibetica (Hook.f. & Thoms.) Hara in J. Jap. Bot. 50 : 1975. C.

ralarats var Hhatlom onle £ B Thoaoee dvx T T3 s 3 . 32 m::t ol
LT WA T O BFLALARLEE LIVASAG. L. l.!'.- LIS, L1E . BLLLLNEEL. s:l..l'l..- [ o L MO LY

Clarke in Hook.f,, Fl. Brit. India. 3 : 440. 1881.

Slender, flexucus, scabrid pilose, shorter (8 23 m high) herbs.
Leaves elliptic ovate, obscurely dentate. Calyx teeth broadly triangulas,

MJ'A‘ 4 hnme somaleald -1 Yy
'I-ll.llt.lt,ll_uﬁ ﬂ-l LDad-, b airFiyu Plluaco

aminm shmir . 4 all nskar, omson

(K, Photo 1),

Fls, & Fric. : June July.

Distrib, : INDIA : Jammu & Kashmir and Himachal Pradesh ; CHINA
(Zizang Zigian), PAKISTAN.

Exsice, : Jammu & Kashmir : Upshi to Lei (Leh), Indus valley,
Stoliczka s.n. (CAL ACC, NO. 263148A).

Habiat : On alluvial sand, sand siones at elevations between
2650 - 3660 m.

1. Campanula sylvatica Wall. in Roxb,, Fi. Ind. 2 : 97. 1824 & Cat. No.
1293. 829 ; A. DC., Monogr. Camp. : 285. 1830 & in DC,, Prodr. 7:
471. 1839 ; Hook.f. & Thoms in J. Linn. Soc. 2:22. 1858 ; C.B. Clarke
in Hook.f., Fl. Brit. India. 3 : 439, 1881 ; Hara, Fl. E. Himal. 2 : 129.
1971, C. stricta Wall. in Asiat. Res. 13 : 374, 1820, non L. 17533. C.
integerrima D. Don, Prodr. Fl. Nepal : 155. 1825, C. caperonioides
Klotz., Reis. Pr. Waldem. Bot, 1 73, 1. 78. f. 1. 1862.

Local name : Nausa Soah (Nep,)

Perennial erect berbs, 10 - 30 cm high ; stems slender, simple or a few
branched, pilose to densely hirsute. Loaves sessile, more or less crowded
towards the middle of the stem, 1.5 - 6.5 x 0.1 0.3 cm, linear, tapering at
base, acute al apex, entirc to distan\ly and minutely denticulate, ciliate,
scabrid - pilose to hirsute on both surfaces especially on midrib beneath.
Flowers solitary or a few in lax panicles ; bracts and bracteols much reduced,
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subulate to Jinear ; pedicels slender, 2 14 mm long. Hypanthia 2.5 3.5 x
1.5 3 mm, obconic, scabrid pilose to hirsute or glabrescent. Calyx teeth
3.5 - 6 mm long, lanceolate to linear - lanceolate, entire, ciliate, acominate,
densely hirsute. Corolla blue, campanulate, pilose without, 5 partite for

1/5 to 1/4 the length ; tube 6.5 7.5 mm long, 4 - 5.5 mm broad at throat ;
lobes 2 - 2.5 % 1.5 - 2 mm, ovale, acute. Filaments 2 - 2.5 mm long, dilated
al base, glabyous ; anthers 3.5 4.5 mm long, narrowly oblong, Ovary 3
loculed ; styles 6.5 - 7.5 mum long ; stigmatic - Jobes ca 1.5 mm long, linear -
oblong. Capsules 5 6 x 4 - 5 mm, obconoid.

Type : Nipal (Nepal), without precise locality, Wallich in Cat. No. 1293
(K, Microfiche !).

Fis. & Frts. : March  July.

Distrib, : INDIA : Uttar Pradesh and Arunachal Pradesh ; NEPAL,
BHUTAN, PAKISTAN.

Exsice. : Uttar Pradesh : Kamaon {Kumaon) Biinkworth in Wall. Cat.
No. 1293 (CAL ACC. NOs. 262919, 262920) ; near Pithoragarh, Duthie 5740.
Arunachal Pradesh : Rupa 1o Bomdila, R.S. Rao 7277 (ASSAM, CAL).

Habitat : On dry rocky soils, open moist forest grounds at ¢levations
between 900 and 2800 m.

12. Cempanula wattiona Nayar & Babu in Ind. Bot. Soc. 49: 183. 1970,
Nair, Fl. Bashahr Himal. 170. 1977.

Perennial subrobust suberect to ascending herbs, 13 - 40 cm high ;
sters simple ot profusely branched, pilose to wooly hairy. Leaves crowded
towards the tips of the stems, subsessile to sessile, upper ones much reduced
and bracteiform, 6 - 21 x 1 - 10 mm, ovate - elliptic to lanceolate, attenuate
to cancate at base, acute at apex, subentire to irregularly dentate, densely
pubescent, rarely wooly hairy above and white wooly hairy beneath, Flowers
solitary, terminal ; pedicels 3 - 15 mm long, pilose to densely wooly.
Hypanthia, 2 - 3 x 3 - 4 jm, broadly obconic, densely pubescent to woolly,
Calyx teeth 3.5 - 6 x 3 - 4 mm, broadly ovate to ovate - lanceolate, subentire
subrotate, 5 - patite for 1/2 or slightly more the length, pilose outside ; tube
3 -5 mm long and 8 - 12 mm broad at throat ; lobes 4 - 8 x 4 - 6 mm, oblong -
ovate to ovate, Filaments 2 - 3.5 mm long ; dilated at base, long ciliate ; anthers
2 - 3.5 mm long. Styles 9 - 15 mm long ; stigmatic - lobes 1 - 1.5 mm long.
Capsules 4 - 5 mm long and as much broad, obvoid.
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Type : : INDIA : Himachal Pradesh : Bagi, Watr 8509 (Holo, CAL :
Iso, CAL ).

Fls. & Fris, : Sept. Oct.
Distrib. : INDIA : Himachal Pradesh and Uttar Pradesh ; Endemic.

Exsice. : Himachal Pradesh : Bunsun, Patunala tract, Collett 363. Utiar
Pradesh : Deoban range, Duthie 1199. Karsawa, Jaunsar, Gamble 15101.

Habitat : On rocks, above naliah tracts, at 2200 to 3900 m.

Notes : The occurrance of the species in Jammu & Kashmir, as reported
by Nayar & Babu (I.c.) is doubtful as ‘Bagi’, the type locality is situated in

Himnarhal Deadach in Cimila EiHe
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IMPERFECTLY KNOWN TAXA

1.  Campanula nakaoi Kitam. in Act, Phyfotax. Geobot. 15 : 108. 1954
& in Kihara, Fauna Fl. Nep. Himal. 1 : 239, f. 67. 1955,

Local names : Chasun Mendo (Bhut.) ; Chali Mendo (Tib.).

Slender herbs, 15 - 27 cm high ; stems dark purplish, angular, sparsely
or densely white pilose, ca 1 mm in diam., procumbent to ascending, simple
or sparsely branched ; rhizomes creeping, 1 - 2 mm in diam. Leaves petiolate
to sessile, 14 - 22 x 5 - 8 mm ; ovate - oblong or oblong, cuneate or namrowed
into the petioles at base, obtuse at apex, crenate, minutely strigose near the
masgins sbove, white strigose beneath especially on the veins. Flowers
solitary, 2.5 - 3 cm long, pedicellate. Hypanthia ca 4 mm long and as much
broad, obconic, densely hirsute. Calyx teeth 6 - 7 x 1.5 2 mm, lanceolate,
mucronulate, distantly mucronate serrate, Corolla blue, 1t 14 x 18 - 22
mim, campanulate, glabrous. Anthers ca 5 mm long. Styles ca 10 mm lony ;
stigmatic lobes ¢a 2.5 mm long.

Types : Near Tsumje, Khar in winter wheat field, 3200 m, July 1953 ;
Tsumje, 3400 m, June 18, 1953 ; Chbokang, 3130 m, July 4, 1953,

Notes : No specimen of this species could be studied other than a
photograph of the holotype and the above description is adopted from
Kitamura (f.c.). It's allied taxa have not been mentioned by Kitamura. From
the description and study of the photograph, it appears to be closer to C.
pallida Wall., but the comlla scems to be more deeply partite.

2. Campanula tenuissima Dunn in Kew Bull, 1924 : 385, 1924 ; Blat.,
Beaut. Fi. Kashmir 2 : 13. 1928,
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Flexuous, slender, strigose, herbs ca 20 cm high, siems arising from
a rootstock, Cauline Jeaves few, sessile 1 1.5 cm long, linear - lanceolate,
narrowed at base and apex, repand - dentate, sparsely pilose. Flowers 8 - 10
mm long in terminal, 1ax, panicles ; bracteate. Hypanthia ca 5 mm long,
obconic, Calyx teeth linear, as lnng as the hypanthia Corolla while,
LﬂlllPaﬁlIlilll:, 5 Pﬂnllﬂ I.Ul' ca 1f£ UI. l-l.lb'v Ilfvllglll : lUl‘K‘vb Ilflﬁﬁf U‘ifi‘lf‘f _‘l -

carpellary ; stigmatic lobes 3 Capsules trigonous, narrowed at base,
dehiscing by 3 basal pores.

Type : Kashmir ; Jhelum valley Road, at about 800 m, 28 Aug. 1919,
R.R. Stewart 5104 (K, photo 1).

Notes : The above description is adopted from Dunn {/c.) and no
specimen could be studied other than a photograph of the type specimen. Dunn
(Lc.) considered it as allied to C. argyrotricha Wall. ex A. DC. but differs
from it leaves being lanceolate and capsules narrowed at base. However, the
shape of the leaves, nature of calyx teeth indicate close affinity with C. pallida
Wall. than with C. argyrotricha Wall.

3. Campanula wightii Gamble, FL. Pres. Madmas 2 : 740, 1921. C,
ramulosa Wight, Icon. Pl. Ind. Orient. 4 : £ 1178, 1848, nor Wall.

1824,

Slender, tufted herbs, softiy villous, ca 20 cm tall. Rootstock thick.
Leaves ovate, dentate to serrate, lower up to 12.5 mm fong, Flowers 5 - 7.5
mm long, short pedicellate, usually without coroila or stamens. Calyx teeth
¢a 2.5 mmm long, triangular, dentate. Corolla purple.

Type : Wight, Icon. Pl. Ind. Orient. £ 1178, 1848,

Notes : No specimen with the above characteristics could be located
in any of the Indian herbaria. The above description adopted from Gambie
(L.c.). The iltustration in Wight's Icon matches well with the typical C. pallida
except in the leal shape and size of flowers. However, the specimen Wight
1255 {(K) (whose phomgraph cuuld be studled) identiffed as C. w:ghm by
Gamble, is a mix wighti species panud i

identified,

4. CAMPANUMOEA

Blume, Bijdr. : 726. 1826 ; A. DC., Monogs. Camp. 118. 1830 & in DC., Prodr.
7 : 423. 1839 ; Hook.f, & Thoms. in J. Linn. Soc. 2: 9. 1858 ; Benth. in Benth.
& Hook.f., Gen. PL. 2 : 558, 1876 ; C.B. Clarke in Hook.f., Fl. Brit, India 3 :
435. 1881 ; Prain, Bengal PL. 1 : 634, 1903 ; Das in Kanjilal ¢ al, F1. Assam
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3:129. 1939, Cyc!acodon Griff., Not. Pl. Asiat. 4 : 277, 1854 ; Hook.f. &

s
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Males. 1, 6 : 118. 1960, p.p. non Wall., 1824,

Annual or perennial, twining or rambling, foetid or inodorous herbs
Stems branched ; branches axillaty or leaf npposed, often di or
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subverticillate, petiolate. Flowers solitary or in cymes, pentamerous (lel-
ramerous in C. parviflora), pedicels axillary, supra - axillary, leal - opposed,

or terminal, at times curved near the apex, olahfn“q Hynanthinm suh-
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globose. Calyx hypoperi ot epigynous fnnmng a tube at base or rarely
completely free below the ovaries ; lube adnate 1o the ovary 1o various
lengths ; teeth ovate to lanceolate - linear, often foliaceous, Corolla epigynous
inserted at the rim of the disc, broadly campanulate or funnel shaped.

Chnavesnene Foen ioenedad ot tho lace of Acesdla @ Blasante clandas  Jdiladsd
e F L LM 1LY I.Ih'n"-, LIL-L RS Gl RLIA Lo LR WASALSLIG ,  LEFATRILAAREY  OSRWLEAARAd, RELEERR-AL

towards the base, glabrous ; anthers nearly basilixed, narmowly oblong. Ovary
inferior, semi inferior or rarely superior to calyx and inferior to corolla,
subglobose, with a depressed disc at the 1op, 4 6 loculed (3 5 in Indian
species), ovules many, multisetiale on axile placeata ; style shont, cylindric,
slightly dilated towards both ends, siigmatic iobes 3 - 5, oblong to ovate, erect,
later recurved, densely pilose when young. Berries subglobose or cylindric,
rounded at ends, at times reticulate.

Type : C. javanica Blume.

Distrib. : 6 species, Indo - Malesian ; 4 species in India with 1 endemic,

KEY TO THE SPECIES
1a.  Herbs twining, foetid 2
b. Herbs erect, inodorous 3
2a,  Calyx adnate to the base of ovary for 3 short length (up to 2 mm) ; filaments
much longer than anthers - C. javasica 2
b.  Calyx adnate to the ovary for the entire length ; filaments a5 long as anthers

C. inflata 1

3a. Calyx adnate to ﬂUM&hﬂﬂJﬂDgﬂLMfﬂ]MpJﬂJhLﬂﬂﬂﬂ]ﬂ—

C. lancifolia 3

b.  Calyx ewirely free from ovary, situated often on the pedicels
C. parviflora 4

Notes : The species of Campanumoea were treated under various
genera by different workers. Griffith (Lc.) treated them under 3 genera
Campanumoea, Codonopsis and Cyclocodon. Strangely Griffith treated the
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true Campanumoea javanica, vnder his Codonopsis species 2, though the
fruits were of ‘‘pseudobaccate’” type. J.D. Hooker & Thomson (L.c.) 2lso
placed their Codonopsis inflata with baccate fruits having apparently
obliterated valves under the genus Codonopsis. Despite the fruits of
Codonopsis dehise by three horny valves within the base of the corolla. The

species with fleshy berries were retained by them under Campanumoea and
s bnrndnm “nmnunr it wine FMadra 1~ 1 ‘I.l..!l'lﬂ ‘\rnl'ln“ﬂ 3“ tha l:-l'llll"lﬂﬁ 'l_:l.l'il‘l"l

Cyclocodon. However, it was Clatke (Lo} w 11 the species with
berried fruits under a single genus Cumpwmm He retamed species with
capsular fruits under genus Codonopsis and those with baccate fruits under
Campanumoea. He also considered the tall erect forms of Campanumoea with
spreading branches under his section ‘Cyclocodon’ of Campanumoea.
Clerke’s treatmeat was accepted by Komarov (Act. Hort. Petrop. 29 : 98
124. 1908), Chipp (J. Linn. Soc. 374 - 391. 1908), the later Diels (Bot. Jahrb.
29 : 606. 1901) while in his revision of Condonopsis proposed to merge
Campanumoea with Codonopsis which was following J.D. Hooker &
Thomson (Lc). Nannfeldt (Notes R.B. G. Edinb. 16 : 149 160, 1931) also
considered the merger of those 2 genera as logical and stated that **but in order
to avoid nomenclatural changes, it is perhaps more practical to maintain
Campanumoea as a disiinct gepus on accorni of iis baccaie fruits’’, fi was
Moeliono (/.c.) who united the two and retained Codonopsis as the correct
name, The *‘berry vs. capsule’” difference was not considered by Moeliono
as of much taxonomic importance in Campaniiaceae as is evidenced in the
case of merger of Pratia with Lobelia by Moetiono. He also cited the
simiiarities between the 2 genera in foliage, habit as in the case of
Campanumoea lancifolia and Codonopsis purpurea and aiso Camparumoeq
Jjavanica and Codonopsis viridis. The occurrence of 4 distinct floral types as
proposed by Chipp {l.c.) for the genus Codonopsis s. str. of which 2 types
are met within Campanumoea also were cited by Moeliono as an evidence
for his merger.

HDWFUI:I, the “I'\Frr}: ve, rglr}ml.n” ﬂiﬁnﬁnm has hean found 25 2
constant character, with no intergrading forms, in the two genera during the
course of the present study of Indian and extra Indian specimens. Moreover,
the ovary in Campanumoen is truncate and slightly depressed at apex, while

those in Codonopsis are conical apically, which open later as valves.

The Pollen grains Campanumoea are colporale while those of
Codonopsis are colpate, This also point to the distinct nature of the two genera
{(Erdtman, Pollen Morpho. Tax. 1 (Angiosperms) : 90 94, 1952 ; Dunbar,
Bot. Notis. 128 : 73 - 118. 1975 ; Huang, Pollen flora of Taiwan : 73 13,
1972),

Thus the 2 genera are considred as separate in the present work and
the Indian species with baccate fruits are treated under Campanumoea.
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The type was not designated by Blume (/.c.) at the time of publication

f the genns nor anv |ﬁﬂrniun'|rr-nhnn wag atteminted hiu later worksrs, Hanee
F o Ll Lt B JF"" b et

C. javanica Blume is proposed here as the lecmtype

Campanumoea inflata (Hook.f. & Thoms.) C.B. Clarke in Hook f.,
Fl. Bnit. India 3 : 436. 1881. Codonopsis inflata Hook.f. & Thoms. in
Hook.f. & Cath,, Hl. Himal. P. : 1. 16¢c. 1855 & ig ). Lina. Soc, 2:
13. 1858 ; Hara, Fi. E. Himal. Rep. 1 : 326. 1966.
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Herbs, branched, glabrous or very rarely pubemluus Leaves altemnate
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cordate at base, acuminate or acule, entire to crepate dentate, glabrous or
sprasely puberulous above, glaucous beneath ; petioles 0.7 7.7 cm long,
slender, glabrons. Flowers solitamy ; pedicels 1.4 - 4 cm long, leaf - opposed
or supra - axillary, Hypanthia obconic. Calyx epigynous ; teeth 8 - 12 x 4.5

9 mm, patent, foliaceous, ovate 10 ovate - lanceolate, distanily and obscurely
denticulate, often recurved, acute, finely veined, glabrous. Corolla lurid

yellow with purple veins, broadly campanulate ; tubes 1.5 - 3 cm long, lobes

Ao 1N E ™ F_ 1 emvvw erats unufn pllﬂmﬂﬂ"ﬂ F; R mn I.r'u'in' L] nni‘l‘lnm ac Lanoar
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as the filaments or slightly shorter. Ovary inferior, 3 5 loculed ; style 8 -
11.5 mm long ; stigmatic lobes 3 - 5, 3 - 4 mm long, oblong to ovate. Berries
dark purple, subglobose or cylindric. Seeds ca 1| mm long, 6 10 mm in
diam., prominently reticulated.

Type : INDIA : Sikkim, J.D. Hooker s.n. (K, photo !)

Fls. & Fris. : July Jan.

Distrib, : INDIA : West Beagal and Sikkim ; endemic.,

Exsicc. T West Bengal ; Kurseong, Gamble 2379A & 2379 B ;
Jotpokhri, Datjeeling dist., Burkill s.n. Sikkim : Phodonchen, Smith 4453 ;
Bijan, King’s coll. s.n. (CAL 262435).

Habitat : In Eastem Himalayas at elevations between 1200 and
3200 m.

Notes : [n the photograph of the type obtained from K, the collection
locality is ot mentioned snd the altitade is cited as “S - 7000 ped.”. But in

the original description the altitude is mentioned as “5 - 6000 ped.”. However,
~ the photograph of the specimen matches well with the description.

2. Campanumoea javanica Blume, Bijdr. 727. 1826 ; A.DC., Monogr.
Camp. : 119. 1830 & in DC., Prodr. 7 : 423. 1839 ; Hook. f. & Thoms.
in J. Linn. Soc, 2 : 9. 1958 ; C.B. Clarke in Hook.f., Fl. Brit. India 3 :
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435, 1881 ; Das in Kanyilal ef al, Fl. Assam 3 : 129. 1939 ; Biswas,
Pl. Darjeeling Sikkim Himal. 1 : 493. 1966. Codonopsis javanica
(Blume) Hook.f. & Thoms. in Hook.f. & Cath., Ill. Himal. PI. : 116.
1855 ; Hara in Ohashi, Fl. E. Himal. Rep. 3 : 109. 1975. Codonopsis
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Herbs, branched, glabrous. Leaves opposite or aliernate, 1.5 8 x
1 - 6.5 cm, broadly to narrowly cordate - ovate, rarely oblong, decply cordate
to reniform at base, obtuse or acute at apex, crenate 1o serrate, rarely entire,
glabrous, glaucous beneath ; pctiules 0.7 4 cm long, glabrous. Flowers
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Hypathia absent or if preseat up to 2 mm long. Calyx perigynous or
hypogynous, glabrous, teeth green with purple veins, 9.5 17.5x 3 -7 mm,
oblong lanceolate to ovaie lanceoclate, entire, crenate or serrulate, acute.
Corolla greenish white to lurid  yellow with purple veins, campanulate. 5
lobed for 1/2 or slightly more of their length ; tubes 9 - 13 mm loug ; lobes
13 - 18 x 8 - 10 mnm, oblong - ovaie to ovate, acuie. Filamenis 8 - 9 mm long ;
anthers 3.5 - 4 mm long. Ovary semi inferior to inferior, 3 - § loculed ; style
8 9 mm long ; stigmatic - lobes 3 5, ca 1.5 mm long, oblong  ovate to
ovate. Berries dark purple, 10 25 mm in diam., broadly subglobose to
globose. Seeds cg 1 mm long, prominently reticulated.

Type : “Montrum Salak, Gede, eic.” (Gede, Blume s.n. (L. Photo ! ).
Fls. & Frts. : July  Dec,

Distrib. : West Bengal, Sikkim, Assam, Meghalaya, Arunachal
Pradesh and Nagaland ; BHUTAN, BANGLADESH, CHINA, MYANMAR,
THAILAND, INDONESIA.

Exsicc. West Bengal : Darjeeling, Clarke 27398c (DD). Sikkim :
Teesta valley, Gammie s.n. (CAL - 26242) ; Assam : Kalke, Burkill 37574.
Meghalaya : Nungklao, Khasia, Clarke 40127 A. Arunachal Pradesh : Zero
mile post downwards, Bomdila surroundings, Kameng F.D., Joseph 40340
(ASSAM). Nagaland : Kohima, Bor 16165 (ASSAM).

Habitat : As an undergrowth in forests among bushes, secondary
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3 Campanumoes {ancifolia (Roxb.) Mery., Enum. Philipp. F1. P1. 3 ;
587. 1923. Campanula lancifolia Roxb., Fl. Ind. 2 : 96. 1824,
Campanumoea celebica Blume, Bijdr. 727. 1826 +.A.DC., Monogr.
Camp. 120. lB&D&mDC Prodr. 7 : 423 1838 ; C.B. Clarke in
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Cyclocodon adnatus Grifl., Not. Pl. Asiat. 4 : 278. 1854. Codonopsis
fancifolia (Roxb.) Moeliono in Steenis, Fl. Males. 1, 6 : 120. 1960.

Herbs, 30 120 ¢m high ; branches pinkish - green, drooping, often
falling on the grounds, glabrous, rarely spassely pilose upwards. Leaves
opposite to subopposite, remolfely amranged, 1 - 11.2 x 0.4 - 4.5 cm, elliptic -
ovate to lanceolate, truncate 10 caudate at base, acute 1o acuminale al apex,
dentate, serrate or cuspidate  serrate, glabrous above and glabrous to
pubescent beneath ; petioles 1.5 11 tnm long, glabrous to hirsute, Flowers
solitary or in dichotomous cymes ; pedicels 3 22 mm long, glabrous.
Hypanthia 1.5 - 2..5 mm long, in fruits up to 4 mm long. Calyx perigynous,
glabrous ; teeth 3.5 - 6.5 mm long, lanceolate to linear - lanceolate, remotely
few serrate, acuminate. Corclia white, turning pale yellow, infundibular ;
fubes 2 - 3.5 mm long ; lobes 1.5 - 3 x ca 2.5 mm, broadly triangular - ovate,

acute. Ovarv semiinferior, sub - plohose to olobose, 5 - 6 loculed 3 -6 mm
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in diam. ; style 2 - 3.5 mm long ; stigtmatic lobes 5 6, 1.5 2 mm long,
narrowly oblong. Berries 6 10 mm in diam., globose. Seeds minute,

Type : Bangladesh : Massat, Roxburgh 217 (BM, photo ! ).
Fis. & Fris. : Throughout the year.
Distrib. : INDIA We:st Bengn] Slkknn, Assam, Meghalaya Arunachal

INDDNESI& PHIL]PPINES NE‘W GUINEA

Exsicc. : West Bengal : Lebong, Darjeeling, Gamble 9784 (CAL, DD).
Sikkim : Reang ka sir, Smith 556. Assam : without precise locality, Parry s.n.
(CAL ACC. NOQ. 262473). Meghalaya : East of the T.B. of Jowai, Khasi to
Taintia Hills dist., Panigrahi 4163 {(ASSAM & CAL). Arunachal Pradesh :
Paya to Shoeliang, Lohit F.D., R.S. Rao 10860 (ASSAM). Mizoram : Between
Lungleh Ridge camp, South Lushai hiils, Gage 202 (BSIS & CAL).

Habitat : In open forests in wet places, pear sireams, hill slopes at
elevations hetween 90 and 1600 m.

4.  Campanuvmoea parviflora (Wall. ex A, DC.) Benth. in Benth. &
Hook.f,, Gen. P1. 2 : 558. 1876 ; C.B. Clarke in Hook.f., Fl. Brit. India
Codonapsis parvifiora Will. ex A. DC., Monogr. Camp. 123. 1830 ;
Balakr., Fl. Jowai 1 : 279. 1981. Cyclocodon distans Griff., Not. PL.
Asiat, 4 : 277, 1854 & Icon. Pi. Asiat. 4: 1. 481, £ 1. 1854. C
parviflorum (Wall. ex A.DC.) Hook.f. & Thoms. in J. Linn. Soc. 2 :
18. 1858 excl. syn. Campanumoea celebica & C. lancifolium Kurz in
J. Asiat Soc. Bengal 46 : 210 1877, p.p.
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Local names : Ju tyn dong (Kh.)

Annual kerbs, 3¢ 90 cm high ; branches pale yellowish, opposite,
straight, futvous at nodes. Leaves opposite, remotely ammanged, 1.2 11.7 x

0.1 - 3.6 cm, elliptic - lanceolate to broadly lanceolate, rounded to cuncate
at base, acuminate at apex, distantly and irregularly serrate to sharply serrate,
glabrous, glaucous bepeath ; petioles 1 - 8 mm long, glabrous. Flowers solitary
or in 3 - flowered dichotomous cymes ; pedicels G.8 - 3.8 cm long, reddish,
terminal, often curved near the apex. Calyx hypogynous, glabrous ; tubes
absent ; teeth 4.5 - 6.5 mm long, linear - {anceolate, distantly few serrate,
acuminate, inseried just below the ovary, up to ! mm long, tp to 2.5 mm Jong
in fruits below the ovary. Corolla white, infundibular, 5 partite for
1/3 - 1/2 the length ; tubes 1.5 - 3.5 mm loag ; lobes 2.5 -3 x 5 - 7 mm, broadly
triangular - ovate, acute. Filaments 1.5 - 2.5 mm long ; anther 1 - 2 mm long.
Ovary 2.5 - 5 mm in diam., subglobose to globose, 4 - locuted ; style 1.5
5 mm long ; stigmatic - lobes 4, 1 - 2 mm long. Berries 5 12 mm in diam,,
globose. Seeds minute.

Types : Bangladesh : Punduna, De Silva in Wall. Cat. No. 1300 (K,
Microfiche 1) ; Mi. Sillet (Sylhet), De Silva in Wall. Cat. No. 1300.

Uses : ‘Leaves caten cooked” (U.N. Kanjilal 6204 CAL, DD).
Fls. & Frts. : Throughout the year.

Distrib, : INDIA : West Bengal, Sikkim, Assam, Meghalzya, Amnachal
Pradesh, Nagaland, Manipur and Mizoram ; BANGLADESH, MYANMAR.

Exsice. : West Bengal : Junction of Reang with Tista, Burkill 34093
{BSIS & CAL). Sikkim: : Labdah, Smith 640. Assam : Rotung, Burkili 37608.
Mecghalaya : Chitimang, Garo hills, Parry 1000. Arunachal Pradesh : Krishna,
8 kms to Sessa, 36 kms from Bhalukpong, Kameng F.D., Joseph 39709,
Nagaland - Neechoogard, Naga hills, Clarke 40876 F. Manipur : Maks,
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Meebold 5568. Mizoram : Lushai hills, Parry 22.

Ecol. : On shady stream  banks, marshy places, hillslopes, hill
cuttings of forest borders at elevations between 200 and 1800 m.

Notes : The morphology of the calyx teeth of C. parviflora has evoked
considerable interest and controversies among botanists. The anomaly of a
hypogynous calyx with epigynons corolla is illustrated to the highest degyee
in this species, where the calyx teeth are placed on the peduncle of the flower
far removed from the base of the corolla and ovary. De Candolle (l.c.)
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described this as involucre and the calyx as without lobes. Griffith (/.c.)
followed De Candollean views less expressed doubt that “the involucre is
most likely the calyx, ...”. The placement of the calyx on the peduncle some
distance away from the base of the ovary in this species can be linked to those
species where the calyx is hypogynous. Further its mode of development and
valvate aestivation confirm its true nature of calyx. The ludian plants
examiped are 4 - merous and the 6 - merous condition reported by Bentham
{l.c.} has never been observed in the Indian plarits.

5. CODONOPSIS

Wall. in Roxb., Fl. Ind. 2 : 103. 1824 ;: Hook.f. & Thoms. in J. Linn. Soc.
2 11.1858; Benth in Beuth &.Hook_[. Gen. Pl. 2 557.1876; C_B Clarke

102. 1908 Chlppm] I..mn Soc 38 378 1908 A.m'h mNolesRBG Edmb

15 : 173. 1926 ; Nanaf, in Notes R.B.G. Edinb. 16 : 149. 193] ; Fedorov in
Qh:ehib-n&ﬂahmu FLIIRGCS J4-433 1057 Mmllnﬁﬂ in Qippﬂin Fl. Males.
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1, 6 : 118, 1960, p.p. Glosacomia, D. Don, Prodr. Fl, Nepal. : 158. 1825,

Perennial erect herbs, ascending or twining, most often foetid, glabrous
10 hairy with mitky or watery sap ; rootstocks tuberous ; stems a {ew branched,
fislutar, slender or stout. Leaves alternate to opposite, petiolate (as in Indian
species) or rarely sessile, orbicular to lanceolate, rounded to acute at apex,
cordate to cuneate at base, glabmous to densely hairy. Flowers solitary ;
pedicels terminal, axillary or supra  axillary, at times leaf opposite,
ebracteate. Hypantbia subglobose or obconical, glabrous or hairy, usually
broader than long. Calyx hypo, peri - or epigynous ; lube adnate to the ovary ;
teeth 5, broadly ovate to linear, eatire or remotely denticulate or crenate
serrate, at times ciliate, glabrous or hairy. Corolla peri  or epigynous,
campanulate and shortly 5 partite in the upper half or rotate, glabrons or
hairy ; lobes broadly triangular to ovate, broader than long or rarely as broad
as long. Stamens 5, tree ; filaments slightly dilated at base, glabrous to
pubescent or ciliate ; anthers basifixed, erect, linear to tinear - oblong or rarcly
carinate, glabrous or very rarely setose dorsally. Ovary semi inferior or rarely
inferior, 3 - 5 loculed ; ovules many on axile placentas ; style cylindric, dilated
towards the apex, hairy when young ; stigma 3 - 5 Jobed, erect, later recurved,
hairy when young. Capsules subglobose, obconoid or elongate  obconoid,
3 - S tocular, dehiscing through 3 - 5 apical valves. Seeds ellipsoid or oblong
ellipsoid.

Type : Codonopsis viridis Wall,
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from Chma to USSR thmugh the Hlmalayas 405pec1¢s 13 in lndm with

2 endemic.
KEY TO THE SPECIES
1a.  Anthers glabrous dorsally ; corolia not constricted in the middle 2
b.  Anthers setose dorsally ; corolla constricted in the middle ... 11
2a. Herbs erect to ascending or rambling 3
b.  Herbs twining 8
3a. Celyx perigynous ; stems nof fulvous at nodes ..... 4
b.  Calyx epigynous ; stems fulvous & nodes C. purpurea 8
4a.  Calyx teeth oblong to ovate - lanceolate, with narrow sinuses ; plants foetid

7a.
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8a.
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5
Calyx tecth linsar with broad sinuses ; plants inodorons
v C. dicentrifolia 4

F .

vt L1}
Calyx reeth about half as Jong as corolla tubes ... 7

Corolla epigynous ; calyx teeth oblong ; filaments about as long as anthers
C. clematidea 3

Carolla perigynous ; calyx tecth ovate to ovate - Janceolate ; filaments much
longer than the anthers e C. stihsimpiex 10

Corolla globose - campannlale ; leaves alternate towards the base and opposite
upwards ; seeds ca 2 mm long C. foetens 5

Corolia infundibuiar - campanulate ; Jeaves opposite aithrough ; sceds ca 1
mumn long C. ovata 7
Calyx perigynous ; corolla peri - or epigynous ..... 9
Calyx and corolla epigynous ... C. affinis 1
Calyx teeth linear, with broad sinuses ; corolla perigynous ... 10

Calyx 1eeth elliptic or elliptic - ovate with narrow sinuses ; corolla epigynous
LLEET] g C mmmiiﬁ’ﬁd

Corolla 5 - partite for ca 1/4 of the length ; capsules 8 - 9 x 13 - 17 mm

..... C. griffithii 6
e 1 .....n! R R I B e S S I A . A AN
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mm wrean C. viridis 12

Calyx teeth broadly ovate, with very narrow sinuses ; filaments ciliate
Ad Cl hﬂ‘mmii i

Calyx tceth oblong with broad sinuses ; filamems glabrous
..... C. thalictrifolia 11
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~ 1T Codonopsis affinis Hook.1. & Thoms. in J. Linn, Soc. 2 : 12. 1858 ;

C.B. Clatke in Hook.f., Fl. Bril. India 3 : 431. 1881, excl var. :
Komarov in Act. Hort. Petrop. 29 : 107. 1908 ; Chipp in J. Linn.
Soc, 38 : 389. 1908 ; Hara, F1. E. Himal. Rep. 1 : 326. 1966, exc!.
var. Fig, 11

Twining herbs, branched, glabrous to puberulous. Leaves alternate or

opposite, 1.2 - 7.6 % 0.5 - 4.6 cm, ovate 10 ovale - lanceolate, acoie or obtuse
at apex, cordate at base, subentire to dentate, sparsely to densely pubescent
above, villous beneath ; petivles 0.3 - 3.6 cm long, sparsely pilose to densely
villous. Flowers solitary ; pedicels 6 - 33 mm Jong, leaf - opposed or terminal,
subtended by 2 bracteiform leaves, densely pubescent. Hypanthia 4 5§ x
6 - 7 mm, broadly subglobose, densely pubescent. Calyx epigynous ; teeth
6-7.5x3 4mm, oblong elliptic or lanceolate, weakly sinnate, at times
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TeCuryed, acuw, puts

nnheerant Comlla orean with numla sar rad nearbko
' B ' I T’ HE AR b‘wll "raAngl r“. Flv oy FR ™" l.‘“. M’

epigynous, broadly cylindric - campanulate, pubescent without ; tubes 5 - 6.5
mim long and 10 - 15 mm broad at throat ; lobes 4 - 5 x 4- 5.5 mun, triangular -
lanceolate. Filaments glabrous, ca 1/2 as long as the anthers ; anthers
1.5 -2 mm long, linear oblong. Ovary inferior ; styles ca 1.5 mm long.
Capsules 8.5 11.5 x 9 - 12 mm, subglobose, sparsely to densely pubescent,

valves 2 - 3 mm long. Seeds dark brown, minute, oblong ellipsoid.

Type : INDIA : Sikkim : Lachen & Lachung valleys., J.D. Hooker s.n.

(K, photo 1)

Fls. & Frts. : Aug. Oct,
Distrib. : INDIA : Sikkim Endemic.
Exsicc. : Sikkim : without precise locality, J.D, Hooker s.n. ; Lachen,

Ribu & Rhomoo 3066 ;, Rothangoong, Ribu 118 ; Sikkim, Bijan, Dr. King's
coll, s.n.

Habitat : In valleys al elevations between 1800 and 3500 m.

Notes : This species has smallest flowers among the Indian species of

Codonopsis.

2.

Codonopsis benthamii Hook. £ & Thoms. in J. Linn. Sec. 2 : 14,
1858 ; C.B. Clarke in Hook.L., Fl. Brit. India 3 : 432. 1881 ; Komarov
in Act. Hont. Petrop. 29 : 113, 1908 ; Chipp in J. Linn. Soc. 38 ; 382,
1908 ; Anth. in Notes R.B. G. Edinb. 15 : 184. 1926. Fig. 12

Herbs 16 - 40 cm high, much branched, glabrous to adpressed hairy ;

rootstocks 1 - 2.3 ¢m in diam., branches 2 - 30 ¢m long. Leaves opposite to
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Fig. 11. Codonopsis affinis Hook.I. & Thoms. A. Habit. B. Flower, C.
Caiyx lobe. D. Corolla split opened. E. Stamea. F. Pistil (King's

coll. s.n.).
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altemmate, 0.9 12,3 x 0.7 8.2 cm, ovale to elliptic lanceolate, acute to
acuminate or rarely obtuse at apex, truncate to caudate ar base, sinuate or
crenate - serrate, pilose to densely hirsute on both surfaces ; petioles 0.3 - 4
cm long, pilose to hirsute. Flowers solitary, terminal, 1.5 - 8.7 cm long, pilose
to hirsute, rarely glabrescent. Hypanthia broadly obconic, glabrous, 2 - 2.6 x
7 - 9 mm. Calyx perigynous ; teeth 8- 11 x 6 - 11 mm, broad at base, broadly
ovate, with narrow sinuses, crenate  serrate and ciliate at margins. Corolla
purple vyellow, epigynous, tubular - campanulate ; tubes 19 23 mm long
and i2.5 - 13.5 min broad ai throat ; lobes 4.5 - 5 x 5 - 6 mm, iriangular, acuie.
Filaments 8.5 - 9 mm long ; densely ciliate ; anthers 3 - 3.5 mm long, carinate,
setose dorsally. Ovary semi inferior ; styles 10 12.5 mm long ; stigmatic

lobes ca 2.5 mm long, ovate lanceolate. Capsules 6 12 x 9 15 mm,
subglobose, valves 4 - 7 mum long. Seeds ca 1 mm long, oblong - ellipsoid.

Type : Sikkim : Lachen and Lachung valleys, J.D. Hooker s.n.-
Fls, & Fris. : July Oct.
Distrib, : INDIA : Sikkim Endemic,

Exsice. : Sikkim : without precise locality, J.D. Hooker s.n. ; Top of
Gangtok, King’s coll. 4439 ; Yakla, Clarke 10224C,

Habitat @ In temperate Himalaya at elevations between 2400 and
4200 m.

Notes : Hooker & Thomson (l.c.) reported this plant as having “a heavy,
almost rank, hircine smeli”.

3. “odonopsis clematidea (Schrenk) C.B. Clarke in Hook.f., Fl. Brit.
India 3 : 433. 1881 ; Komarov in Act, Hort. Petrop. 29 : 115. 1908 ;
Anth. in Notes R.B.G. Edigb. 15 : 187, 1926 ; Nannf. in Notes R.B.G.
Edinb. 16 : 156. 1931 ; Fedorov in Shishkin & Bobrov, Fl. URSS, 24 :
437, 1957, p.p. Wahlenbergia clematidea Schrenk in Fischer & Mey,
Enum. Pl. Nov. Schrenk lect, : 38. 1841. Glosocomia clematidea
(Schrenk) Fischer in Regei Ganten Fl. : 266, 1. 167, f. 2. 1856,

Codonopsis ovaia vax. cuspidata Chipp in J. Linn. Soc. 38 : 385. 1908.

Erect to ascending herbs, 30 85 cm high, sparsely foliate on stems,
glabrous or sparsely pilose, profusely branched in the lower half ; rootstocks
up to 12 mm in diam. ; branches sleader, densely foliate, 5.5 - 35 cm long.
Leaves alternate to opposite, 15 - 35 x 3.5 - 23 ram, ovate - elliptic, avate -
lanceolate or lanceolate, acute at apex, tnuncate, altenuate or caudate at base,
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Fig. 12, Codonopsis benthamil Hook.f. & Thems. A, Habit. B. Flower.
C. Calyx lobe. B. Corolla split opened, E. Stamen. F. Pistil

(King's coll. 4439),
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subentire to weakly sinuate, often ciliate, densely pubescent or pilose on both
surfaces ; petivles 2 - 14 mm long, sleader, sparsely to densely pilose. Flowers
solitary, terminal ; pedicels 2 18.5 cm long, glabrous or sparsely pilose.
Hypanthia 3 - 3.5 x 7 - 9 mm, broadly subgiobose, glabrous or sparsely pilose.
Calyx perigynous ; teeth 13 - 19 mm long and 5 - 10 mm broad at base, oblong,
approximate at base, acute to obtuse at apex, entire, recurved, rarely ciliate
towards the apex. Corolla blue, epigynous, broadly campanulate, lobed for
1/4 - 1/3 of the length ; tubes 13 - 20 om fong, 2.3 - 2.6 cm broad at throat ;
lobes 6 7x 9 11 mm, broadly tiangular, acute. Filaments 4.5 5.5 mm
long, glabrous ; anthers 4.5 - 5.5 mm long, linear - lanceolate, glabrous. Ovary
semiinferior ; style 8 - 10 mm long ; stigmatic lobes 2 - 2.5 mum long, oblong -
ovaie. Capsules and seeds not seen but they are described in literature as
capsules broadiy subglobose or oveid. Seeds nammowly ellipsoid.

pe : Montibus Alatau et Dschillkaragai, Schrenk {Holotype LE,

Phata 1Y
= Ly

Fls. & Fres. : June Auvg.

Distrib. : INDIA : Jammu Kashmir sund Himachal Pradesh ; PAKI-

L2

Exsicc. : Jammu & Kashmir : Sonamarg, Koebel 80 ; Dras valley,
Duthie 12563 ;: Himachal Pradesh : Labul, Jaeschke s.n. ; Donai {o Bindraban,
Pangi, Lace 1620.

Chr. No. : 2n=16 (Rosen, Act. Hort. Gothob, 7 : 31 - 42, 1931).
Habitat : At elevations between 2100 and 4200 m.

Notes : Fedorov (1957) has included C. ovaia var. obtiusa Chipp as a
synonym of this taxon. As we have have not seen any specimen of Chipp's
taxon it is excluded presently.

4. Codonopsis dicentrifolia {C.B. Clarke) W.W. Smith in Rec. Bot.

Surv.India 4:388. 1913 ; Anth. in Notes R.B.G. Edinb. 15: 187. 1926 ;

Har in Ohashi, FI. E, Himal. Rep. 3 : 109. 1975. Wahlenbergia
dicentrifolia C.B. Clarke in Hook.f., Fl. Brit. India 3 : 430. 1881.

Fig. 13

Local name : Shignha (Bhut.),

Suberect herbs, 30 - 42 cm high ; rootstocks 5 - 15 cm in diam. ; stems
branching, glabrous, branches 8.5 - 15 cm long, spreading. Leaves alternate
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Fig. 13. Codonopsis dicentrifolla (Clarke) Smith. A. Habit. B. Calyx
tobe. C. Corolla split opened. D. Stamen. E. Pistil, F. Fruit.
G. Seed (Smith 4381).
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to opposite, 1 - 4.2 x 0.4 - 1.8 cm, ovate to elliptic lanceclate, rounded to
cuneate at base, obtuse or very rarely acute at apex, subcatire, glabrous and
glaucous beneath ; petivles 2 - 6 mm long, slender, glabrous. Flowers solitary,
terminal ; pedicels 1.8 - 4.8 cm long, glabrous. Hypanthia 7 - 9 x & - 10 mm,
obconic to elongate - obeonic. Calyx epigynous, glabrous ; teeth 6 - 10 x 0.5

1 mm, lincar oblong, with broad sinuses, entire, acute. Corolla blue,
epigynous, campanulate, glabrous ; tubes ca 1.9 cm long and ¢z 2.3 cm broad
at throat ; lobes ca 6 x 9 mm, broadly triangular, obtuse. Filaments ca 8 mm
long, glabrons ; anthers ca 4.5 mm loug, linear oblong, glabrous. Ovary
inferior ; style ca 12 mm long, stigmatic lobes ca 2 mm long, oblong,
Capsules 12 15 x 8.0 8.5 mm, elongate obconoid, glabrous, valves 5
7 mm long. Seeds ¢a 1.5 mm long, oblong - ellipsoid.

Type : INDIA : West Bengal : Phulloot (Phalloot), Clarke 25722A (K,
photo ! )

Fls. & Fris, : Aug.  Oct,
Distrib. : INDIA : West Bengal and Sikkim ; NEPAL.

Exsice. : West Bengal : Sandakpu (Sandakphu), Cave s.n. (CAL ACC.

NO. 262113). Sikkim : Gnatong, Ribu & Rhomoo 4616 ; Gnatong Chus, Smith
4381.

Habitat : On the wet precipes in mountain vatleys at elevations between
3200 and 4000 m.

Notes : Smith (Lc.) has recorded the plant as “free from the
objectionable odour”

5.  Codonopsis foetens Hook. f. & Thoms. in J. Limn, Soc. 2 ; 16, 1858 ;
C.B. Clarke in Hook.f,, F1. Brit. India 3 : 433. 1881 ; Komarov in Act.
Hort, Petrop. 29 : 114. 1908 ; Chipp in J. Linn. Soc. 38 : 383, 1908 ;
Anth. in Notes R.B.G. Edinb. 15 : 185. 1926 ; Nann{. in Notes R B.G.
Edinb. 16 : 157. 1931. Fig. 14

Ascending herbs, 12 35 cm high, sparsely and remotely foliate,
Sparsely pilose or glabrous, profusely branched near the base ; branches 2
17 cm long, slender. Leaves altemmate or opposite, broadly ovate 1o
elliptic - ovate, caudate to cordate at base, obluse at apex, entire or subentire,
densely white pilose on both surfaces ; 3 11 x 3 10 pun ; petioles 1 - 3
mim long, pilose ; pedicels 4.2 - 25 mm Jong, tesminal, glabrous or sparsely
pilose. Hypanthia 3 - 4 x 7.5 - 9 mm, broadly subglobose, glabrous or sparsely
pilose. Calyx perigynous, teeth 8 - 11 x 3 - 4.5 mm, oblong - elliptic or oblong,
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Fig. 14, Codonopsis foetens Hook f. & Thoms, A, Habit. B. Calyx lobe,
C. Corolla split opened. D. Stamen, E. Pistil (Smith 3811).
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sparsel y inside. Corolla epigynous, blue or white tinged purple, globose

campanulate ; tubes 16 - 20 mm long and 18 - 35 mm broad at throat, giabrous,
lobes 6 - 8 x § - 16 nun, broadly triangular, acute, with a few stiff hairs outside
at the apex. Filaments curved above the middie towards the stigma, about as
long as the anthers or slightly longer ; anthers 3 - 5 mm long, linear - oblong,
Ovary semi inferior ; style 9 - 10 mm long ; stigmatic - lobes 2 - 3 mm long,
oblong. Capsules 4 - 6 x 9 - 13 mm, obovoid, sparsely pilose, valves 6 - 8.5

mm lnng [Reade 2 1 mm lane. oblinne elhinenid
mm long. seeds ¢ 1 mm lopg, oblong elipsolc.

Type : INDIA : Sikkim, J.D. Hooker s.n.
Fis. & Fris, : July Okt

Distrib. : INDIA : Sikkim ; BHUTAN, CHINA (including Xizang

.......

b
uu.uu.lul; Js

Exsicc. : Sikkim : Tankra, Gammie 406 ; Potang la, King's coll. 4387 ;
Dzongri (‘Jongri’)to Aloktong, Anderson 760 ; Tahshisphy, Gazulu s.n. (CAL
ACC, NO. 261975) ; Chamnago, W.W. Smith 3811,

Habitat : Alpine Himalayas at sltitudes between 3500 and 4500 m.

6. Codonopsis griffithii C.B. Clarke in Hook.f,, Fl. Brit. India 3 : 431.
1881 ; Komarov in Act. Hort. Petrop. 29 : 107. 1908 ; Das in Kanjilal
et al, Fl. Assam 3 : 121. 1939 ; Rao & Balakr. in Rec. Bot. Surv. India
2 : 134, 1973 ; Codonopsis sp. 3 : Griff., Itiner. Notes 2 : 56. n. 866.
1848 & Not. Pl Asiat. 4 : 281. 1854 & Icon. Pl. Asiat. 4 :t. 482, 1854.
C. viridis Hook.f. & Thoms._ inJ. Linn. Soc. 2 : 12. 1858, p p. C. viridis
var. hirsuta Chipp in J. Linn. Soc. Bot. 38 : 386. 1908 ; Anth. in Notes

o

R.G.B. Edinb. 15 : 180. 1926.

Twining berbs, 8 36 cm long ; stems shiny, branched, glabrous ;
branches hirsute when young. Leaves alternate to opposite, 16 22 x 6.5
36 mm, ovate to elliptic - lanceolate, rounded to rhomboid a1 base, acute or
rarcly obtuse at apex, remotely and minutely denticulate, sparsely to densely
hirsute above, densely hirsute beneath ; petioles 5 22 mm long, densely
hirsute. Flowers solitary ; pedicels 11 - 44 mm lung, terminal or leaf - upposed
drooping, sparsely hirsuie iowards ihe apex. nypamtua 8-8.5x i3 - 15 mn,
obconic to subglobose, sparsely hirsute ; calyx perigynous, teeth distant,
separated by interstices of 5 7mm, 9.5 11 x 1.5 2 mm, obiong - linear,
few and remotely denticulate, recurved, densely hirsute outside. Corolla
green, perigynous, tubular - campanulate, glabrous or fulvous outside ; tubes

15 - 18 mm long, 19 - 22 mm broad at the throat ; lobes 5.5 - 7 x § - 10 mm,
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broadly ovate ; reddish at margins, acute. Filaments ca 6 mm long, glabrous ;
anthcrs 4.5 - 5 o long, lincar - obloug, glabrous, Ovary semi-inferior ; style
ca 5 mam long ; stigmatic - lobes ce 3 mm long, ovate. Capsules 13 17 x
8 - 9 mm, obconoid 1o subglobose, sparsely hirsute or glabrous, valves 3.5
5.5 mm long. Seeds minute, cllipsoid to oblong, reticulate.

Type : INDIA : Meghalaya : Maflong (Mawphlang), Griffith s.n.
Fis. & Fris. : Aug. Oct.
Distrib. ; INDIA : Meghalaya ; BHUTAN.

Exsicc. © Meghataya : Molimi, Khasia & Jaintia hills, Hooper 34676
{BSIS) ; Near Umtenga gate, Khasia & Jaintia Hiils, Deka 23138 (ASSAM).

Habitat . Twiner on road - side shrubs at elevations between 900 and
1RO m.

Notes : This species has been relegated to varnietal status - “var. hirsuta™
under C. viridis Wall. by Chipn {/.c.). 1.D). Hooker and Thomson (L) and

Weibel (L.c.) considered it as mnspectﬁc with C. viridis and this was followed

by Antbony (/.c.) also. However, Komarov (l.c.} treated it as a species distinct
from C. viridis, thic is followed here,

C. gngiﬂm can be we.ll differentiated from C. viridis b}' the leaves

the lmr smface lnrsute calyx and sma]ler ﬂnwers The spec:men Clarke
40366A {CAL) has its collection locatlity nofed as “Bogapani, Khasia”.
However, this appears to be erroneous as “Bogapani” is situated in the Tirap
district of Arunachal Pradesh and the species has so far not been reported
outside Khasia and Jaintia hills of Meghalaya and Bhutan. Probably, the
locality of Clarke’s collection may be Barapani near Shillong.

The species was first recorded from Bhutan by A.S. Rac and
Balakrishnan (7.¢.) and these specimens could not be examined by the authors,

7. Codonopsis ovata Benth. in Royle, Ili. Himal. Bot. : 253,t. 69. [. 3,
1836 ; Hook f. & Thoms. in J. Linn. Soc. 2 : 25, 1858, incl. var. ; C.B.
Clarke in Hook.f., Fl. Brit. India 3 : 433. 1881 ; Komarov in Act. Hort.
Petrop. 29 : 115, 1908 ; Chipp in J. Linn. Soc. 38 : 384. 1908, p.p. ;
Anth. in Notes R.B.G. Edinb. 15 : 186. 1926 ; Blatt,, Beaut., FI.
Kashmir 2 ; 10, £, 3b. £, 2. 1928,
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Ascending herbs, 11 - 58 cm high, sparsely foliate, glabrous to sparsely
pilose, profusely branched near the base ; branches siender, densely foliate.
Leaves opposite, 4.5 - 20 x 4.5 - 16 mm, ovate or at times ovate - lanceolate,

AR W R LS R LA TR T oimna wra daw = An R s R IR

truncate to atlcnuale at base, obtuse or acute at apex, eutire 1o obscurely
crenate, pilose on both surfaces ; petioles 1 - 3 mm long, sparsely fo densely
pilose, Flowers solitary, terminai ; pedicels 6.5 12.8 cm Jong, glabrous to
sparsely pilose ; hypanthia 2.5 - 3 x 4.5 - 6 mm, subglobose or obconic. Calyx
perigynous, glabrous ; teeth 7 - 9.5 % 3.5 - 6 mm, oblong - elliptic, approximate
at base, acule at apex, enfire, recurved, ciliate. Corolla biue, epigynous,
infundibular - campanulate, partite to for ca 2/3 the length ; tubes 15 - 21 mm
long and 21 - 26 mm broad at throat ; lobes 6 - 9 x 8 - 13 mm, broadly ovate,
acute. Filaments 4.5 - 5.5 ram long ; anthers 3 - 3.5 mm long, lineas, lanceolate,
glabrous. Ovary semi inferior ; style 3.5 5 mm fong ; stigmatic - lobes ca
2 mm long, oblong - ovate. Capsules 5 - 7 x 10 - 12 mm, broadly subglobose
or ohconoid, valves 5 6.5 mm long, Seeds brown, ca 2 mun long, oblong -
ellipsoid.

Type - INDIA : Cashmere {Kashmir), Royle (LIV, photo ! ).
Flis. & Fris. : Aug. Oct.
Distrib. : INDIA : Jammnu & Kashmir and Himachal Pradesh ; CHINA.

Exsicc, : Jammu & Kashmir ; Mirbil pass, Clarke 31310A ; Pir Panjal,
Kashmir, Gammie s.n. Himachal Pradesh : Shrran valley, Waitt 13490 ; Upper
Chenab, Ellis 587,

Uses : Stewart (Punjab Pignts : 132. 1869) has recorded ; “Aitchison
states that in Lahul its large tap 100t is ground inte flour and eaten, and is

'nPnh_pﬂ ag an enoffient .Ir‘?'l 1o hraises and swallen 1.|mnfc ete, Kechavanand

s LEVE R RN A RTa BAA LCA SN RIS AN Ad TP AFRRLIER A5 L L S )

{18/27638B BSIS) has repmtad about the usage of a smnl] portion of the
taproot, by the Guzars of the Kishanganga valley {Western Kashmir), for the
senarstmﬂ of hutter from butter milk f Ia mgqﬂ Iw mixing # with (cordled) milk

L= LLLTELL R TS W = L FrARarEaE RTAR e RTERESE

at the time of chuming.

Habitat : on open moist rocks, hil!  slopes, stream banks amidst
Rhododendron sp., Juniperus sp., a1 elevations between 3000 and 3400 m.

Notes : The plant is a foetid one like majority of the species of the genus.
The separation of specimens of C. ovata and C. clematidea has often been
difficult, though the original figure accompanying the description of C. avata
Royle i.c.) varies much from that of C. clematidea (Glosocomia clematidea
(Schrenk) Fisch. in Regel Gartenflora : 266, 1. 167. . 2. 1856). C.B. Clarke
(L.c.) remarked : “C. clematidea Schrenk has larger subglabrous leaves, but
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it probably only a form of C. ovata.” Chipp merged C. clematidea with C,
ovata and proposed 3 new varnelies of which var. cuspidata includes C.
clematidea. The other variety var. obtusa Chipp has been included by Federov
(in Shishkin & Bobrov Fl. URSS : 313. 1957) under C. clematidea. The status
of var. obtusa could not be decided as no specimen of it could be examined.
Chipp has also merged the varieties var. B. ramosissima Hook.f. & Thoms.
and var. glabrata Hook.f. MSS - with C. ovata which were segregated from
C. ovata Benth. on the vanation of leaf characters. Komarov (I.c.), Anthony
(Lc.} and Nannfeldt (Notes R.B.G. Edinb. 78 : 156, 159. 1931) considered
C. ovata as a distinct separate from C. clematidea because of the smaller (6 -
9 mm long}), ciliate calyx teeth and infundibular - campanulate corolla in the
former while the latter possesses larger calyx teeth (13 19 mm Jong) thas
are glabrous except towardsthe apices and broadiy - campanulate corolla. The
leaves of C. ovata are opposite while alternate to opposite phyliotaxy prevails
in C. clematidea. The distributional data also point to their distinctness : C.
ovata being reported from Sino Himalayan ranges, and the distribution of
C. clematidea exiends from China to USSR.

FWLY .t | Y

8. Codonopsis purporea Wail. in Roxb., Fi. Ind. 2 : 103, 1824 ; A.DC,,
Monogr. Camp. : 121. 1830 ; Hook f. & Thoms. in J. Linn. Soc. 2 :
12.1858 ; C.B. Clarke in Hook. f., Fl. Brit. India 3 : 432. 1881 ; Chipp
in J. Linn. Soc, 38 : 390, 1908 ; Komarov in Act. Hort. Petrop. 29 :
113. 1908 ; Anth. in Notes R B.G. Edinb. 1% : 185, 1926 ; Hara in
Ohashi, Fl. E. Himal. Rep. 3 : 109. 1975, Campanuia purpurea {Wall.)
Spreag., Cura post. : 78. 1827, Wahlenbergia purpurea (Wall.} A, DC.,
in DC,, Prodr. 7 : 425, 1839, Fig. 15

1

Rambling herbs, up to 57 cm high ; branches opposite, glabrous,
fulvous at nodes. Leaves opposite or very rarely subopposite, remote, 2.9 -
8x 0.8 - 3.5 cm, ovate - lanceolate or oblong - [anceolate, attenuate or cunded
at base, acute or obtuse st apex, subentire, glaucous beneath, petioles 2 - 6
mm, furrowed, glabrous, Flowers foetid, terminal or leaf - opposite ; pedicels
glabrous, 3 - 18 mm long, Hypanthia ca 7 % 13 mm, obconic. Calyx epigynous,
glabrous ; teeth approximate at base, ca 13 mm long and ca 7 mm broad at
base, oblong or triaagular, acute, plane or recurved. Corolla purple,
epigynous, campanulate, glabrous ; tubes ca 18 mm long and ca 22 mm broad
at throat ; lobes ca 9.5 x 9 mm, triangular - ovate to ovate, acute. Filaments
glabrous, twice as long as the anthers ; anthers ca 4 mm jong, linear - oblong.
Ovary inferior ; style ca 9 mm long ; stigmatic lobes cq 2 mm long, ovate,
Capsules 17 - 18 x 15 - 17 mm, subglobose, glabrous, valves 5 - 11 mm long.

Type : NEPAL : Gosain Than, Wallich Cat. No. 1299 (K. Microfiche 1).
Fls. & Fris. : Aug. - Sept,
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Fig. 18. Codonopsis purpures Wall. A. Habis. B. Caiyx lobe. C, Comolla
split opened. D. Stamen. E. Pistil (Collest 30).
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Distrib, : IND1A : Uttar Pradesh, Meghalaya, Nagaland ; NEPAL,
CHINA.

Exsicc. : Meghalaya : Shillong, Khasi hills, Collet 30. Nagaland :
Dzulak valley, Bor’s coll s.n. (DD ACC. NO. 131731).

Habitat : At elevaiions between 1500 and 2400 m.

Notes Walhc h (Lc.} described the ﬂnwers of C. purpurea as very

Leay Af [ = Jyr S g w ol F o
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9. Codonopsis rotundifolia Benth. in Royle, 111. Bot. Himal : 254, t, 62.
f.2. 1836 ; Hook. in Bot. Mag. 82 : 1. 4942, 1856 & 83 : t. 5018, 1957 ;
Hook.f. & Thoms. in J. Linn. Soc. 2 : 14. 1858 ; C.B. Clarke in Hook.f.,
FL Brit. ndia 3 : 432. 1881 ; Chipp in J. Lina. Soc. 38 : 382. 1908,

arncr in Aot “nﬂ- Paolrn "Tﬂ : ‘H'w 10N - ‘ﬂ.nl'l'l 1n Matae
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RBG Edinb. 15 : 180. 1926 ; Blatt.,, Beaut. FL Kashmlrz : 9, 1. 36.
f. 1. 1928 ; Coventry, Fl. Kashmir Ser. 3 : 69, t: 35. 1980 ; Nair, FL
Bashahr Himal. 170. 1977,

Twining herbs ; bmm:hes shiny, glabrous to patently pilose. Leaves

a'l"l o ﬂﬁN\Lll‘ﬂ 'l _ R wl_ Ao, ovale or H\l‘llnf‘lﬂl‘ﬁ truncate at haen

obtuse or acute of apex, cnarscly crenate or serrate, often mhaie, membranous,
glabrous or sparsely pilose on both surfaces ; petioles 3 - 21 mm long, slender,
sparsely pilose. Pedicels leaf opposed or terminal, 2 - 16 cm long. Hypanthia
3 -7 x 7.5 - 9 mm, broadly obconic fo broadly subglobose. Calyx perigynous ;
teeth foliaceons, 1.5 - 2.2 cn lr.mg and ca 9 mm broad in middle, elliptic to

o | [ P L RN [ Y T —— . .

Suiplic - ovate, remote] ¥ and minutel; ¥ GCnuicume 1o luuqu sCrraie, \,.La-‘n,,
often recurved, acute, slightly shorter than corolla. Corolla white becoming
green or blue with purple nerves, epigynous, broadly campanulate ; tubes
glabrous, 1.8 - 2 cm long and 25 - 3cm broad at tlwoat ; lobes 7.5 10 x 10 -
14 mm, broadly ovate, purplish and slightly thickened at margins, acute.
Filaments thickened at margins, glabrous, 6 - 7 mm long ; anthers 5 - 6 mm,
lincar cblong, giabrous, Ovary semiinferior ; siyie 9 9.5 mn long ;
stigmatic - lobes 2 2.5 mm long, ovate. Capsules 8.5 11 x 12 - 18 mm,
obconoid to subglobose ; valves shorter than the calyx teeth, Seeds brownish -
yellow, 1 1.5 mm long, obianceolaie, with reticulate testa, {malure ones not
secn).

Type : Royle, 1. Bot. Himal, t. 62, [.2.
Fls. & Frts. : July Oct.

Distrib. : Jammu & Kashmir, Himachal Pradesh, Punjab and Uttar
Pradesh ; CHINA.
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Exsicc, : Janmmuo & Kashmir : Khanabal forests, Jhellum valley,
Keshavanand 510 (DD). Himachal Pradesh : Manali, Bor 15315 (DD).
Punjab : Rahla forest, Singh 22993 (BSD). Uttar Pradesh : Pritnula valley, Easi
Almora divn., C. Thomas s.n. (DD).

Chr. No. : 2u=16 (Zhukova in N.A. Avrorin plantarum Zonam Polarem
Transportatio I : 139 149, 1967).

Habitat : On shady siver banks facing slopes and on moist rocky places

in association with Osmunda spp. at elevations between 1800 and 4500 m.

Notes : The 1ype was not mentioned in the protologue. As it appeats
from I. D Hooker & Thamsnn {1858}, the tazon was cultwated in Kew by

Bor (15315 - DD) and U.C. Bhattacharya (44681 - BSD) have reported
the plam as “evil smelling” and “foetid” respectively.”

1858 ; CB Clarke in Honkf F] Bnt Im:ha.'i 432 1881 Komamv
in Act. Host. Petrop. 29 : 113, 1908 ; Chipp. in J. Linn. Soc. Bot. 38 :
388, 1908 ; Hara, Fl. E. Himal. Rep. 1 : 129. 1971. (Fig. 16)

Suberect to ascending herbs, 20 50 cm high ; branches glabrous or
pifose ; rootstocks simple or branched, 8 - 15 mm in diam. Leaves alternate
to opposite, 1 6.2 x 0.4 4.5 cm, broadly ovate 1o elliptic lanceolate,
munded to attenuate al base, sinuate to crenate - sermte pubescent orf p]lnse

leﬂmnal glabmus Hypanthm ca 10 Sx 5 mim, bmadly subglobose Calyx
perigynous, giabrous ; teeth 10 14 mm Jong and 5 8 mm broad at base,
ovate to ovate - lanceolate with narrow sinuses, entire or crenate  serrate,
acute or acuminate, more or less as long as the corolla tubes. Crolla pale

blue with greenish and whitish spots, perigynous, giabrous ; tubes 10 - 14 mm
long and 11 - 14 mm broad at throat ; lobes 3 - 4 x5 - 6 mm, broadly triangular,
obtuse. Filaments 4.5 5 mm long, glabrous ; anthers 2.5 3 mm long,
linear ublnng, glabrous. Ovary semi inferior ; sl)rle 5 55 mm long ;

-

s“bgluhuse valves 5 6 mm Inng Seeds ca I mm long, oblong - elhpsmd

Type : INDIA : Sikkim : without precise locality, J.D. Hooker s.n. (K,
photo ),

Fls. & Fres. : Inly  Dec.
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Fig. 16. Codonopsis subsimplex Hook.t. & Thoms. A. Habit. B. Calyx

lobe. C. Corolla split opened. D. Stamen. E. Pistil {King’s coll,

sn).
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Distrib. : INDIA. West Bengal, Sikkim ; NEPAL, BHUTAN, CHINA
(Zizang Zizaqu).

Exsicc. : West Bengal : Singaleleh, Darjecling dist., Clarke 13430C.

Sikkim : Famu un"Pu Srith £ Cove 1RIG - 'ﬂnfhnnnnnng Ribu 111 7 South
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of Dzongri, King's mu S.0.

Chr.. No. : 2n=16 (Rosen, Act. Hort. Gothob. 7 : 31 42, 1931).

Habitat ; In temperate and alpine regions at elevations between 3300
and 4700 m.

11.  Cedonopsis thalictrifolia Wall. in Roxb., Fl. Ind. 2 : 106. 1824 ;
Hook.f. & Thoms. in J. Linn. Soc. 2 : 16. 1858 ; C.B. Clarke in Hook.f,,
Fl. Brit. India 3 : 432. 1881 ; Komarov in Acl. Hort. Petrop, 29: 114.
1908 ; Chipp in J. Linn. Soc 38 : 381. 1908 ; Anth. in Notes R.B.G.
Edinb. 15 : 186. 1926 ; Nannf. in NotesRBG Edinb. 16: 159, 1931 ;
Hara in Ohashi, Fl. E. Himal. Rep. 3 : 109. 1975. Glosocomia re'rwm
D. Don, Prodr. Fl. Nepal. : 138, 1825, nom. superfl. G, thalictrifolia
Wall. nomen in Wall. Cat. No. 1297, 1829. Wahlenbergia thalictrifolia
(Wall.) A, DC. in DC., Prodr, 7 : 425. 1839, Fig. 17

Local name : Mendo Gyawa {Bhut.).

Ascending berbs, 11 33 cm high ; stems robust, sparsely pilose or
glabrous, profiusely branched near base ; rootstocks simple or branched, 6
8 mm in diam. Leaves alternate or opposite, sparse and remote on fertile stems
and closely arranged on sierile branches, resembiing those in C, thafictrium,
2 -5.5 x 2 - 6 mm, orbicular, triangular - ovate to ovate, tnincate to reniform
at base, obtuse at apex, entire to remotely crenate, pilose on both surfaces ;
petioles 0.5 - 2.5 mm long, very slender, glabrous (o densely pilose. Pedicels
1.5 - 9 ¢m long, terminal. Hypanthia 1.5 - 2 x 6 - 8 mm, broadly obconic or

subglobose, glabrous or scabrid - pilose. Calyx perigynous ; tecth separated
by interstices of 1 1.5 mm, 5 - 7 x 2 - 2.5 mm, ablong, entire to obscurely
denticulate, obiuse, glabrous or scabrid pilose. Corolla blue, epigynous,
fubular campanulate, glabrous ; twbes 18 22 mm iong ; lobes 4 5 %
6 - 8 mm, broadly triangular, obtuse. Filaments 8.5 10 mm long, glabrous ;
anthers 3 - 3.5 mm long, carinate, Qvary semi inferior ; style 8- 11 mm long ;
stigmatic - jobes ¢a 1 mm long, ovaie, Capsules 7-8 x 11 12 mm, broadly
obconeid to subglobose, glabrous ; valves 6 - 7 mm long. Seeds ca 1.5 mm

long, narrowly ellipsoid.

Type : NEPAL : Gosain - Than, Watlichk Cat. No. 1297 (K, Micro
fiche ).
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Fig. 17, Codonopsis thallctrifolia Wall. A. Habit. B. Calyx lobe.

C. Coroll i
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Fls. & Frts. ; July Dec.

Distrib. : INDIA : West Bengal, Sikkim ; NEPAL, BHUTAN, CHINA
(Zizang Ziziqu).

Exsicc. ; West Bengal : Singalelah, Kurz s.n (CAL ACC. NO, 261994).
Sikkim : Dzongri (‘Jongri’)} to Aloktong, Anderson 760 ; Bhutan : Loc.?
King's coll s.n.

Habitat : At elevations between 3300 and 4800 m.

Notes : D. Don (Lc.) reported the number of locuies in the ovary to
be 5 while Wallich (/.c.) recorded 2. However, the specimens examined in
this work showed uniformly 3 locular ovary.

12.  Codonopsis viridis Wall. in Roxb., Fl. Ind. 2 : 103. 1824 ; A. DC.,
Monogr. Camp. : 120. 1830 : Hook.f. & Thoms. in J. Linn. Soc. 2

4% 40850 ¥ ____1_ A 4001

La. IDJD,PP C.B. Clarke in l'I.UDKl Fl. Bni. India 3 : 431. LODI
Komarov in Act. Hort, Petrop. 29 : 106. 1908 ; Chipp in J. Linm. Soc.

38386, 1908, excl. var. ; Anth. in Notes R.B.G. Edinb. 15 : 180. 1926,
excl. var. : Weibel in Candollea 17 : 84. 1960, PP Hara, Fl. E. Himal.

Rep. | : 326. 1966 A.S. Rao & Balakr. in Rec. Bot. Surv India. 20 :

134. 1983. Campanula viridis {Wall.) Spreng., Cur. post. ; 78, 1827,

Whienbergia viridis (Wall.) A. DC,, in DC. Prodr. 7: 424, 1839,
Fig. 18

Local name : Jophmi (Garhwali).

Twining herbs ; branches glabrous, sometimes densely villous when
young. Eeaves alternate or opposite, 2.5 8.7 x 1 1.5 cm, cordate - ovate
to ovate - lanceolate, rounded or truncate to cordate at base, acute to acuminate
at apex, sub - entire or obscurely crenate, peberulous above and with densely
adpressed hairs beneath ; petioles 2.5 18 cm long, often twisted, pilose.
Flowers foetid, supra axillary, axillary or leaf opposite ; pedicels 2 4
cm long, drooping, glabrous or pubescent. Hypanthia 7 10 x 17 - 23 mim,
subglobose, pubescent. Calyx perigynous, teeth separated by interstices of
6.5 - 11 mm, 12.5- 18.5 mm long and ca 2 mm broad in middlc, oblong, linear,
remotely denticulate, recurved, acuie, pubesceni at both surfaces. Corolla
greenish - yellow, perigynous, broadly campanulate, densely pubescent while
in buds and sparsely pilose later ; tubes 2 - 2.3 cm long and 2.5 - 3 cm broad
atthroat ; lobes 10 - 11 x 8 - 10 mm, ovate, acute. Filaments 6 - 6.5 mm long ;
glabrous ; anthers ca 6 mm long, linear, glabrous. Ovary semi inferior ; style
8.5 - 12 mm long ; stigmatic - lobes 2.5 - 3 mm long, ovate. Capsules ] 1.2 x
1.6 - 2 ¢m, broadly subglobose ; valves 6 - 8 mm long. Seeds reddish - brown,
minute, ellipsoid, compressed, reticulate.
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Fig. 18. Codonopsis viridis Wall. A. Habit. B. Calyx lobe. C. Corolia

it

o
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Type : Nepalia, Wallich Cat. No. 1298 (K. Microfiche !).
Fis. & Fris. : Aug. Dec.

Distrib. : INDIA : Unar Pradesh ; NEPAL, BHUTAN.

Exsice. : Uttar Pradesh : Jikhani Bungiow, Chandipur, Garhwal,
Osmateon 493 (DD) ; Wan, Garhwal, Bhattacharya 30829 {BSD) ; Kumaon
(‘Kamaon®), Blinkworth in Wallich, Cat. No. 1298 (CAL ACC. NO. 262052,
Sub *‘C. purpures’) ; Ralam valley, Kumaon, fnayat 24631 ; Mana, Stainton,
Sykes & Williams 4224,

Habitat : Among shady terrace - bank vegetation, dense forests, forest
clearings at elevations between 1500 and 2300 m.

Notes : Komarov {l.c.) had described the corolla as densely pilose
inside, a character which could not be observed in the specimens examined

in this work. The species was first recorded from Bhutan by Rao and

Balakrishnan {i.c.).

TAXA IMPERFECTLY KNOWN

1. Codonopsis convolvulacea Kurz in J. Bot. 11 : 195, 1873 ; Oliver in
Hook,, Ieon, P1. 24 : t. 2385, 1895 ; Prain in Bot, Mag. 134 : (. B178.
1908 ; Komarov in Act, Hort. Petrop. 29 : 103. 1908 ; Chipp inJ. Linn.
Soc. 38 : 389. 1908, excl. syn. C. vincifiora Weibel in Candollea 17 :
83. 1960.

Twining herbs slender, glabrouns. Rootstocks subspherical. Leaves
alternaie or opposiie, short petiolaie, ovaie-lanceoiaie iv lanceolaie or jinear,
rounded to cuneate or rarely cordate at base, entire 10 subentire, recurved,
acule or acuminate, glabrous on both surfaces or scarbrid-pilose on upper

ME T 1 [} at

7.5 - 10 cm long ; bracts linear or linear - lanceolate. Calyx teeth Janceolate
ot oblong, acuminate, curved and hirswte alopg margins, ca 12.5 mm long.
Corolla blue, rotate, upto 4 cm broad at mouth ; lobes spreading, elliptic,
longer than calyx. Filaments densely pilose internatly.

Notes : This species has been reported from Nepal for the first time

*by Weibel (/.c.}. However, no specimens of it could be traced in any of the

major [udian herbaria and the above description is adopted from those given

by Kurz {l.c.) and Kemarov {/.c.). Komarov (Lc.) considered C. convolvulacea

a3 allied to C, vinciffora, but diifering by its entire, thick, reticulately venated

leaves and from his description il appears that C. convolvilacea is a “'good”
species.
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2. Codonopsis nepalensis Hara in J. Jap. Bot. 53 : 11. 138. 1978.

petioles glabrous, 5-20 mm long ; ovate or lanceolate-ovate, rounded al
base, entire, acute, minutcly pilose on the margins above, 3-6 x 1.2 - 2.7 cm.
Pedicels terminal or axillary, 3-5 cm long. Calxy perigynous ; hypanthia
subglobose, glabrous, ca 7 mm x ca 14 mm, teeth triangular or lanceolate-
oblong, acute entire, subacuie (at apex), glabrous, 15-20 x 6-9 mm. Corolla
cream-coloured, with reddish veins, epigynous, broadly-companulate,
minutely pilose within upper region (longer than calyx-iobes), ca 2.5 cm
long and 2 cm in diam, ; lobes triangular, minutely pilose internally, 8 - 10 x
ca 10 cm. Filamenis lincar, glabrous, ca 4 mm Jjong ; anthers linear,
glabrous, ca 4 mm long ; anthers linear, glabrous, ca 4.5 mm long. Ovary
semi inferior ; style slender, ca 5 mm long ; stigmatic-lobes 3, externally
papitlose. Fruits and seeds not seen.

Notes : No other specimen of this species conid be examined than
the photograph of the holotype and the description given above is adopted
from that of Hara (/.c.) and is also based upon the photograph of the type
specimen examined.

Hara {l.c. ) considers the species as closely allied to C. rofundifolia

Damith et difforing her 14 slnheoasne ctome anuatieh natinlne and modoanel o
LFL-LELLL. vu'l \.Ill.l.\.-l I.IIE UJ lh‘.l EI.II:IUIU'H-} LIy ﬂ-‘-’“‘-ml FVIIUIUG AL Pw“lwlw,

entire, glabrescent leaves, and glabrous acutish calyx-teeth.
6. CYANANTHUS

Wall. ex. Benth. in Royle, 11}, Bot. Himal, 309. 1836 ; Hook. {. & Thoms.
inJ. Linn. Soc. 2: 19. 1859 ; Benth. in Benth. & Hook. £, Gen. P1. 2 ; 557.
1876. C.B. Clarke in Hook. [., Fl. Brit. India 3 : 433. 1881 ; Franch. in J.
de Bot. 1 : 257, 1887 ; Mamuand in Kew Bull. 1924 : 243. 1924.

Annual or perennial herbs with slender yoots or branched or
unbranched rootstocks covered with scaly leaves ; stems decumbent to
ascending, simple or branched, glabrovs or hairy. Leaves alternate to
opposite, scssile or petiolaic, wedge shaped to caudate at base, acute
to obtuse ai apex, enfire 1o serrate, very rarely incised-lobate, often
recurved, glabrous or hairy. Flowers solitary, pedicellate or sessile, 5 -
merous ; pedicels terminal, short and concealed by involucre like leaves

or well develpped, sparsely to densely hirsute. Calyx hypogynous, free
from ovary, S-partite to various tengths in upper hall ; tubes cylindric ot
cylindric-<campanulate, rarely ovoid or inflated in fruits, sparsely to
densely hirsute, rarely glabrous or glabrescent ; teeth induplicate-valvate,
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triangular 1o Janeolate, acute, glabrous or sparsely to densely hirsute
outside, always densely hirsute inside. Corolla inserted al base of ovary
above calyx, tublar-campanulate to infundibular-campanulate, 5-partie to
various lengths in upper haif ; tubes very sparseiy pilose to denseiy vilious
at throats or rarely glabrous ; lobes induplicate-valvate, broadly ovate to
oblong, subapiculate, rarely barbate at apex. Stamens inserted at base of

avary and ac lnng ne nuarnr « Flameante frae mamhrmanane clioghtly Ailatard
\.'II.IIJ' kLI LB IU.-l-E ¥ U'“l: LLATAREE -l IRy L‘w, l.ll\.-llll.ﬂ “llu“ﬂ ﬂllsll‘-l: ullulw

towards base, glabrous or pubescent in (C. schimperi) anthers basifixed,
linear or cordate, dehiscing longitudinally, adhering by their sides when
young forming a ‘hood’ covering stigma, pushed down later to base of style
by upgrowing style and becoming free. Ovary superior, 3 5 loculed,
conical, a8 long as calyx-tubes ; ovules anatropous, many, on axile
placenta ; style short, cylindric, slighly thickened towards both ends ;
stigmatic - lobes 3 - 5, erect, later recurved, ovate to linear, densely hairy
when young. Capsules conoid-ovoid o ovoid, loculicidally and apically
{3 - 4 -} 5§ -valved, many-sceded, more or less included in calyxtube,
glabrous, giabrescent or sparsely to densely hirsvie. Seeds oblong io
ellipsotd, tests obscurely reticulate or smooth.

Type : Cyananthus integra Wall. ex Benth.

Distrib. : Restricted to high regions of Himalaya extending from
Western China to Jammu & Kashmir and hills of N.E. India, ca 30 species,
9 in India inciuding 2 endemics,

KEY TO THE SPECIES

1a.  Plants perennials ; root stocks stout 2
b.  Plants annuals ; oot stocks slender ... 8
2a. Leaves entire to crenulate 00000 .. 3

&

T aouras “1 . . ]
Lavyiiy J 1L ) e

3a.  Corolla densely villous at throat inside, lobes longer than broad

4

b.  Corolla glabrous or rarely sparsely-pilose at throat within, lobes broader
themlong 6

4a.  Calyx tube much inflated after anthesis ; seeds ca 1 mm lon 5

! (1) s
o, ol e =

b.  Calyx-iube not inflated afier anthesis ; seeds ca 2 mm Jong

_____ C. microphyilus 3



86 BOTANICAL SURVEY OF INDIA

3a.  Leaves subsessile or shortly petiolate (up fo 1 mm),elliptic, elliptic - lan-

ceolate or rarcly oblanceclate ., C. incanus 3

b.  Leaves all petiolate, rhomboid, obovate or spathulate
wew  C. spathulifolius 9
6a. Leaves oblongtoelliptic @ ... 7
b. Leaves ovate Ianceolate 0 .. C. cordifolius 1

7a.  Corolia sparsely pilose at throat ; leaves tapering at base

- 5. C. integra
b. Corolla glabrous at throat, barbate at apex ; leaves mostly wedge-shaped
and clasping the stems at base e C. pedunculatus 8
8a.  leaves cordate st base : capsules 8 14 x 7 13 mm
..... C. inflatus 4
b.  Leaves truncate at base ; capsules ca 5 x 6 mm
_— C. hookeri 2

1 Cyananthus cordifolius Duthie in Kew Bull. 1912 : 37. 1912 ;
Marquand in Kew Bull. 1924 : 251. 1924, Fig. 11

Stems simple or branched, ascending, sparsely pilose or giabrous,
1.2 - 12 cm long. Leaves sessile or short petiolate, 5 - 15 x 4 - 9 mm, ovate -
lanceolate, cordate at base, obtuse ot subacute at apex, crenate-dentate,
glabrous or sparsely white pilose on both surfaces ; petioles up to 2 min
long. Flowering pedicels 8 - 10 mm long. Calyx tubuiar, densely hirsute,
Jobed for 1/3 of the length ; tubes 7 - 9 mm long ; teeth 3.5 - 4.5 mm long,
lanceolate, densely hirsute on both surfaces, at times reflexed at apex.
Corolla blue 1o purple, glabrous or rarely sparsely pilose at throat, lobed
forca 1/5 the length ; tubes ca 23 mm long and ca 13 mm broad at throat ;
lobes ca 6 x ca 8 mm, broadly ovate, subapiculate, Filaments ca 7 mm long ;
anthers ca 2.5 mm long. Ovary ca 9 mm long ; style ca 3.5 mm long ;
stigma ca 1.5 mm long. Fruits and seeds not seen.

Types : NEPAL, Nampa Gadh, Duthie 5730 (DD, K, Photo 1)
INDIA : Kutirangtj valley, N. Kumaon, Duthie 3114.

Flis. : July - Aug.
Distrib, ; INDIA : Uttar Pradesh ; NEPAL.

Exsice. : Uttar Pradesh : Kultangti valley, Byans, Duthie 5730a ;
Guriakhari, Stainton, Sykes & Williams 3918,

T W
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Habiwt : On stecp clitfs along river at elevations between 330 and
4000 m.,

Notes : This description is based on three specimens that could be
examined. In the Napalese specimen (Stainton, Sykes & Williams 3918
CAL) both sessile and petiotate leaves are seen. The corolla is divided for
ca 1/5 of its jength and is glabrous at throat ; Duthie (I.c.) describes the
corolla as glahmus but “ad medium divisa™. The corolla bcing 5- partite

i ey 1 M
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(CAL) which is sparsely pilose at throat also.

The collection locality and field no. of the specimen Duthie 5730
a (CAL ACC. NO. 262185) and Duthie 5730 (DD, K, Photo) does not
tally with cach other and with that in the protologue.

2 Cyananthus hookeri C.B. Clarke in Hook.f,, FI. Brit. India 3 :
435. 1881, Cyananihus sp. no. 6, Hook.1. & Thoms. in J. Linn. Soc.
2 21. 1858, Cyananthus hookeri var. levicaulis Franch. in J. Bot.
1 :281, 1887, syn. nov. Cyananthus hookeri var. hispidus Marquand
in Kew Bull, 1924 : 248. 1924, non Franch., 1887, Fig. 22

Stemns 7 -20 cm long, branched, ascening, sparsely white hirsute
towards base and densely towards apex, at limes glabrescent. Leaves
allematie, 3 - 6 x 2 - 4 mm, ovalg, runcate al base, acute al apex, subentire
to sinuate-dentate, densely white hirsute on both surfaces or very rarely
lower leaves aparsc.ly hirsute ; petioles 1 4 mm long, densely white

hironta f"u'l-n- o Fru it Frilwane nntnnl‘u hirciita lnhad fnr 1 Aftha tanaih
Il ou LAY A 10 ITGIR TVOLS, y POMCLIM Y IRIEOUW Ay IFLILAR IUT 1) & U1 Wik abilipiin,

lobes 5 - 6 x 4 mm. Capsules ca 5 x 6 min, ellipsoid, 3 - 5 valved, included
in the calyx. Seeds ca 1 mm long, ellipsoid.

Type : NEPAL : Waltanchoon, J.D. Hooker s.n. (K. Photo !).
Fis. & Fris. ; Aug. Oct,

Distrib. . INDIA : Sikkim ; NEPAL, CHINA.

Exsice, : Sikkim, Sebu Valley, Gammie 1155.

Habitt : In the alpine medows and dry fields, foot of snow clad
mountains at elevations between 2900 and 4200 m.

Notes - Franchet (Lc.) desgibed 2 variclies under Cyananthus
hookeri of which the dmcription of var. hispidus (plants with intensely

| - p— P [ p— HY ™ I"h. ETLIY Al‘ 1tha el s e ea sl
“IIE“W bmb} WI]'E&}IUI].“B wml WiIlH uiudt U1 uiv I-J Fl\fﬂl !..-_)rurmuuum.
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hookert from Nepal. Cyananthus hookeri var. levicaulis Franch. and
Cyananthus hookeri var. hispidus Marquand are superfluous names as
they both are based on the type of Cyananthus hockeri C_B. Clarke.

Marquand ({.c.) described two more varieties var. densus from Tibel
and Schechuan and var. grandifiorus [rom Yunan and stated that “the four
varieties following are distinct encugh in extreme examples, but transitional
stages occwr™  a statement which questions the basis of the splitting the
species into 50 many varieties. The Indian elemenis are treated under
Cyananthus hookeri as described by Clarke (ic.)

Onlv two imnerfect specimens from

Only tv perfect specimens fr Y } in m
the Indian herbana along with the type ho tograph. No specimens from
Sikkim and Bhutan as rcpurted by Marquand (lc)

anm warll i smiad rewaad Al dhen Teeolime Mo wien Than
flupmm “llu quﬂ-“-u alc i l:l\'nl.l.ﬂ.Ul'i.- Ill ﬂ.l.l]' UI. Wi jludiai ll"l Uf.l..llﬂ.. lil‘f

above description is drawn from study of the available specimens and
descriptions given by J.D. Hooker & Thomson (L¢,) C.B. Clarke (lLc.),
Franchet (ic.) and Marquand ({.¢.)

m

3. Cyananthus incanuws Hook. f. & Thems. in J. Linn. Soc. 2 : 20,
i858 ; C.B. Clarke in Hook. f., Fl. Brit. india 3 : 434, 1881 ; Franch.
inl. Bot. 1:279. 1887, incl. var. trichocalyx ; Weibel in Candollea

17 : 84. 1960, p.p. ; Hara , Fl. E. Himal. Rep. 2 : 129. 1971.

Rootstocks branched or unbranched, 3 13 mm in diam. Stems
branched or unbranched, decumbent, sparsely to densely hirsute, 2 - 17 cm
long. Leaves subsessile to short petiolate, 3 - 11 x 1 - 3 cm, elliptic, elliptic-
lanceioate or rarely oblanceolate, tapering sharply at base, acuie at apex,
sinuate-crenate, sparsely 1o densely hirsute on both surfaces ; petiols ca
1 mm long. Pedicels 1 -15 mm long, sparsely to densely brown hirsute.,
Calyx tubular, lobed for 1/3 - 1/2 of the length ; tubes 3.5 8 mm long,
glabrescent in fruits ; teeth 2.5 4 mm Jong, trianglar 10 Lriangular-
tanceolate, glabrous or sparsely to densely brown hirsute outside, brown
hirsute inside. Corolla blue, infundibular-companulate, lobed for stightly
less than 1/2 of length ; tubes 12 - 17.5 mm long and 4 - 6.5 mm broad at
throat ; lobes 10 14 x 2.5 - 4 mm, oblong. Filaments 5 8.5 mm long ;
anthers ca 2 mm long. Ovary 6.5 9 mm long ; style 3.5 5 mm long ;
stigma-tic lobes ca 1.5 mm long. Capsules 5 - 7 x 6 - 9mm, reticulately 10-
nerved, S-valved, valves 3 - 4 mm long. Seeds dark brown, minute, oblong.

K Ph?p‘:): INDIA : Sikkim : Tunga (Thangu), Giagong, J.D. Hooker s.n.
to 1),
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Fis. & Fris. : July Oct.

Distrib. : INDIA : West Bengal, Sikkim, CHINA (Zizang Ziziqu,
Yunnan, Schechuan).

Exsicc. : West Bengal : Phalloot, Kurz s.n. (CAL ACC. NO.
262205). Sikkim : Tallum, Pandong, King’s coll. s.n. (CAL ACC. NO
262200) ; Momey Samdony, Lachung valley, Gammie 793.

Habitar : In ravines, on moist rocks, mountain pastures at elevations
between 3504 and 4600 m.

Notes : Of the 2 varieties var. trichocalyx and var. leiocalyx
described by Franchet (l.c.) the former refers to the typical C. incanus,
with hirsute calyx that turns more or less glabrescent in fruits, while var.

leiocalyx is considered as synonymous with C. spathulifolius Nannf.

4. Cyananthus inflatus Hook. f. & Thoms. in J. Linn. Soc. 2 ; 21.
1858 ; C.B. Clarke in Hook. f., Fl. Brit. India 3 : 435, 1881, & in J.
Linn. Soc. Bot. 25 : 42, 1890 ; Hara, Fl. E. Himal. Rep. 1:326. 1966 ;
Cyananihus inflatus var. rufus Franch. in J. Bot 1. 281. 1887, syn.
nov 3 Marquand in Kew Bull. 1924 : 249, 1924, Fig. 20

Stems 5.5 - 58 cm long, slender or robust, , branched or unbranched,
decumbent to ascending, sparsely foliate, glabrous throughout or rarely
sparsely w0 densely rufous upwards. Leaves alternate and those close o
flowers alternate 10 opposite and bracieiform, 2 - 6.5x 2.5 - 7 mm, elliptic -

R R SR AT S A e o e R L1y 141

ovate to rhomboid, sharply tapering or attenuate at base, obtuse at apex,

sinuate or crenate  dentate, sparsely 10 densely scabrid-pilose on both
surfaces ; petioles very slender, 1.5 7 mm long. Flowers solitary,
terminal, suberect, sessile or with pedicels up to 2.5 mm long, brown or
white hirsute, rarely glabrescent in fruits. Calyx ovoid, lobed for 1/5-1/4
the length, sparsely to densely brown or white hirsute outside, glabrescent
in fruits ; teeth 1.5 2.5 mm long, densely hirsute inside. Corolla blue,
tubular, sparsely pilose, lobed for ca 1/4 the length ; tubeg 10.5 - 14.5 mm
long, 3 - 6 mm broad at throat ; lobes 3.5 5.5x 1.5 2.5 mm, oblong.
Filaments 6.5 9.5 mm long ; anthers ca 1.5 mm long, Ovary 8 - 11 mm
long, 3 - 4 or 5 - loculed ; style 4 - 5.5 mm long ; stigmatic - obes minute.
Capsuiles 8 - 14 x 7 - 13 mm, ovoid-conoid, 3 - 4 or 5-valved, valves 2 - 3
mm long. Seeds ca 1 mm long,

PeS - : Gnatong, King's Coll s.n.
Hooker s.n(K, Photu N. NEPAL : Wallanchoon, J.D. Ha:rh.'r sn.(K,
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Photo !). ‘BHOOTAN’ (Bhutan) : Without precise locality, Griffith 1771
(K, Photo 1),

Fls. & Fris. : Aug. - Nov,

h',.._.'l. 1'1.11-\1.1 . R

BHUTAN, CHINA.

Earevdme + 2LlFmrs Thae al « 11
EXSICC, - wiehl Denigdl I LIALL

Sikkim East dist., Hajra 723.

mountain s]opes fence walls near cultivated fleids, at eievatmns between
2700 and 4800 m.

Noies : Franchet (l.c.) described two varieties under this species,
of which var, fenius refers to the typical plant, distinguishing itself by its
stender glabrous or glabrescent sterns [rom var. rufus which is characterised
by its robust densely hispid-pilose. The stems of the Indian plants vary
from slender to robust, glabrous for the whole length, or sparsely to
densely ruffous pilose upwards and are often difficult 1o be grouped under
any of the varieties. Franchet (Lc.) himself has commented that the two
varieties of Cyananthus inflatus (var. fenius & var. rufus) are considered
as distinct taxa with intermediate fonns  a statement that creates donbt
about their recogaition.

Clarke (l.c.} had reported the occurrence of this species in Manipur.
However, no specimens from that state could be located in the herbaria
consulted during the course of this study.

5. Cyananthus integra Wail. ¢x Benth. in Royle, [il. Bot. Himal. :
309, L 69, 1.2, 1836 ; Hook. f, & Thoms. inJ. Linn. Soc. 2: 19. 1858 ;
C.B. Clarke in Hook. f,, F1. Brit. India 3 : 434, 1881 ; Franch. in J.
Bot. 1 :259. 1887 ; Marquand in Kew Bull. 1924 : 252. 1924 ; M A.
Rau, Fl. Pl. West. Himal. 139. 1975.

Roatstocks branching ; stems 6.5 - 37 cra long, unbranched or with
short branches, decumbent, glabrous towards base, sparsely to densely
pilose towards tips. Leaves alternate, subsessile (o petiolate, 4- 16 x 2 - 8
mm, broadly oblong to elliptic, cuneate at base, acute at apex, Subentire to
crenate, at times recurved, adpressed pilose on both surfaces ; petioes up
to 1.5 mm long Flowers sessile to pedicellate ; pediwls up to 15 mm mng

L..iu)rx jubular : lobed for u.:-lu. the h‘:l‘lgm ; tubes & 11 mm lung, dark
hrown hispid oulside, teeth & 7.5 mm long, lanceolate, densely black
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hirsuie, Corolla blue, infundibular, sparsely pilose at throat, lobed for 1/3
10 1/4 the length ; tubes 1.8 - 2.7 cm long and 8 11 mm at throat ; lobes
6 - 12 x 7.5 - 14.5 mm, broadly ovate, few barbate at apex. Filaments 7.5
9 mm long ; anthers ca 2.5 mm long, linear -oblong. Ovary 10 11.5 mm
long ; style 4 7 mm long ; stigmatic-lobes ca (.5 mm Jong. Capsuls
14 -17.5 x 7.5 - 9mm, ovoid-conoid, 5 valved. Seeds ca 2 mm long, narrowly
oblong-ellipsoid,

Types : INDIA : Uttar Pradesh, Kamaon (Kumaon), Blinkworth in

Wall Cat, Np, 1472 {K_ Phato ﬁ Kadovlranta Bovle ¢ »

T 1 ol 'l‘l-‘-' A R RAF 7 A%l CuiiLikih, llv_rll— iy TRy

Fls, & Fris. : Aug. Oct.

Distrib. ; INDIA : Uttar Pradesh.
Endemic.

Exsicc. : Uttar Pradesh : Tungnath, Edgewoth s.n. (K, Photo 1) ;
Kidarkanta, above the forests, Duthie 1194 ; Jamunotri near the snow,
coll. 2, 854.

Huabiiat : In temperate and alpine Himalays on moist rocks amidst
Rhododendron spp. at elevations between 2800 and 4000 m,

Notes : The specimen : Tihri Garhwal, hill above Juki in Ganges
valley, Duthie 607 (CAL) wvaries considerably from others in haviog
smaller leaves and flowers may represent a new variety. However, further
collections and studies are necessary to assign any status to these
variants.
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. €éx Benth. in Royle, Ill. Bot. Himal. :
309, t.69 fi 1836 ; Hoo k.f&'l‘homs. inl]. Lin. Suc 2:19 1858;

C.B. Clarke in Hook. f., Fl. Brit. India 3 : 433. 1881 ; Franch. in J.

Bot. 1:259, 190, 1887 ; W. W, Smith in Rec. Bot. Surv. India 4 : 389,
1913 ; Marquand in Kew Bull. 1924 : 246. 1924 ; Hara, Fl. E. Himal.
Rep. 1:326. 1966, 2 : 129. 1971 ; M.A. Rau, Fl. Pl. West Himal. :
139. 1975, Cyananthus hayanus A.M. in J. Roy. Hort. Soc. 59 : 445,
f. 173. 1934, Cyananthus hayana Marquand in New Flora & Silva

8 : 207. 1936, nom. illegit.
Local name : Nirbishi (Nep.).

leslm.ks 2 12 mm in diam. Stems 3 - 6.2 mm long, branched
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upﬁr'dlua L.t:tﬁl"m LT IR, bﬁbbllt.'- oI pl.‘-tli.ild.l-l:, lJ JL X £'- .l‘.{!l mm, onirvaie-
triangular or spathulate, caudate at base, acute at apex, variously incised/
lobed (3 - 5 or 7 - lobed), lobes at times further lobed, sometimes crenate,
revolute, sparsely pubescent to glabrous above and sparsely (0 densely
hispid or rarely giabrous beneath ; petioles up to 6 mm long. Pedicels
2 40 mm long, sparsely black or brown hirsute. Calyx tbular, rarely
ovoid, lobed for 1/4 1/3 the length, densely black or brown hirsute
outside ; tubes 5.5 13 mm long ; teeth 3 6.5 mm Iong, lanceolate or
triangular lanceolate, hirsute. Corolla blue, lobed for slightly less than
1/2 the length, tubular or infundibular, glabrous at throat ; tubes 11 - 23 mm
long, 5 - 7 mm broad at throat ; lobes 8 - 17 x 6 - 10.5 mm, broadly ovate,
barbate apically. Filaments 4.5 10 mm long ; anthers 2 3.5 mm long,
linear-oblong. Ovary 8.5 - 13 mm long ; style 2 - 6 mm long ; stigmatic-
lobes ca 1 mm long. Capsules 10 - 15 x 8.5 - 10 mm, cylindric or ovold -
cancid ; valves 3 - 4 mm long, Seeds dark brown, 1.5 - 2 mm long, oblong
to oblong-ellipsoid.

Types : INDIA : Utar Pradesh : Kamaon (Kumaon), Blinkworth
in Wall. Cat. No. 1473 ( K, Microfiche!) ; Kedarkanta, Royle. NEPAL :
Gossain than, Wallich s.n.

Fis. & Frts. : July Oct.

Disirib. . INDIA : Jammu & Kashmir, Himachal Pradesh, Uitar
Pradesh, Sikkim, Arunachal Pradesh ; NEPAL, BHUTAN, CHINA
(including Zizang Zizhiqu).

Exsice. : Jammu & Kashmir : Kistwar, Badrhali s.n.(DD ACC. NO.
79413). Himachal Pradesh : Andran Pass, Chamba, Gammie 18616 (DD).
Uttar Pradesh, Nila valley, Tehri-Garwal, Duthie 608 (DD). Sikkim,
Boktu pasture, Prain’s coll. 116. Arunachal Pradesh, Se La, R.S. Rao 1625
(ASSAM & CAL).

Noles inis nu_yuuua AV, ma

e Fib
lobatus in all mentlal characters and is therefnre considered as
SYROnymots,

7.  Cyananthus microphyllus Edgew. in Trans, Linn. Soc, 20 ; 81,
1846 ; Marquand in Kew Bull, 1924 : 253. 1924 ; Ballard in Curlis
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Bot. Mag. : £. 9598. 1940 ; Weib¢l in Candoliea 17 : 85. 1960 ; Hara
in Qhashi, Fl. E. Himal. Dpn 3:110, 1975 M A Rau, F1, Pl West,

i e LWiRydy L

Himal. 13‘;' 1975. Cyananﬂ:us !m:fﬂfm.s Wd]l Cat. No. 3722. 1830,
nomen, Cyananthus linifolius Wall. ex Hook. I. & Thoms. in J. Linn.
Soc. 2 : 20. 1858, p.p. ; C.B.Clarke in Hook. f., Fi. Brit. India 3 :
434.1881 ; Franch. inJ. Bot. 1 : 260. 1887, Cyananthus nepalensis
Kitam. in Act. Phytlotax. Geobot. 15 : 109. 1954 & in Kihara, Fauna
Fl1. Nepal Himal. 1 : 241. 1955,

Local name : Mendo guhumbo (Nep.).

Rootstocks 3.5 - 15.0 mm in diam. Stems 4 - 20 cm long, branched
or unbranched, decumbent W ascending, glabrous towards the base and
scabrid-pilose upwards, Leaves sessile or shortly peiiolate, alternate, 3.5

10 % 1-2 mm, elliptic-ovate, ellintic or narrowly oblong, truncate (o ta tanmna
at base, acute at apex, subentire or crenate, often recurved, glabmms oF
scabrid-pilose on the upper surface, densely or rarely sparsely scabrid-
pilose above ; petioles up W 1.5 mm long. Pedicels black to brown hirsute,
1 11 mm long. Calyx cylindric, lobed for 1/2 - 1/3 the length ; tubes 3
5 mm long, densely or laxly black to brown hirsute outside ; teeth2.5- 5
mm long, lanceolate to triangular, black to brown hirsute on both surfaces.
Corolla blue, infundibular-campanulate, densely villous at the throat ;
tubes 9 - 10.5 x 7 - 9mm ; lobes 6.5 - 12 x 3 - 6.5 min, oblong, ofien 2-barbate
near the apex. Filaments 4.5 - 7 mm long ; anthers 1 - 2 mm long, linear-
oblorg. Ovary 6 - 10 mm long ; stigmatic-lobes ca 5 mm long. Capsules
ca 12.5 mm long. Seeds ce 2 mm long, oblong-elliposaid.

Fls. & Fris. : July Oct.
Distrib. : INDIA : Jammu & Kashmir, Uttar Pradesh, NEPAL.
Exsice, Uttar Pradesh : Ralam valley, Kumaon, Blinkworth in Wall.

Cat. No. 3722 (CAL ACC. NO. 262349) ; Kali valley below Kama, Duthie
5729,

Habitat : On dry rocky or grassy slopes amidst Juniperus spp. at
clevations between 2500 and 4700 m.

Notes : Kitamura (1.¢.) while proposing his species C. nepalensis
did not mentjon its allied taxa. But on the holotype he has stated that “C.
microphylius folius minoribus utrinque dense hispidulis floribus mutto
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majoribus ad 32 mm longis distinguendus”. Weibel (I.c.) first indicated the
similarity of C.nepalensis with C. microphyllus and contended “C.
nepalensis ... nous semble, d'apres la description et la fipgur qui
‘accompagne, n'etre qu'une forme de C. microphylius. ™ Hara ({.¢.)
followed Weibel and merged C. nepalensis with C. microphyilus. As type

nfF o, nunmnln}"l;t eonld nat '\n punmiimnad Wailal'e srantemant 10 follovaaradd
o sl SURLG DON D0 CXRAIGINCG, YOkt 5 Wealliciii i5 IUnadwWad

in this wnrk

The specimen Polunin, Sykes & Williams 3537 (CAL} has slightly
larger leaves (up to 6 mm broad).
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3 :434. 1881 ; Franch. inl. Bot. 1 260. 1887 ; W.W. Smith in Rec.
Bot. Surv. Ind1a4 389. 1913 ; Maquand chw Bull. 1924 ; 251.

1924. C. linifolius Wall. ex Hook.f. & Thoms. i J. Linn. Soc, 2 ; 20,
1838, p.p. C. pedunculatus var. crematus Marquand in New
Flora Silva 8 : 208. 1936, syn. nov. Fig.19

Rootstocks branched or nnbranched, 4 - 16 mm in diam. Stems

branched or unbranched, decumbent, glabrous at the base and scabrid-
pilose upwards or throughoui. Leaves aiternate, iower sessile or very
shortly petiolate, upper ones sessile, 2.5 - 16 x 1.5 - 5 mm, (in flowering
branches 2 - 7.5 x 1 - 3.5 mm), natrowly to broadly oblong - lanceolate,
rarely elliptic, wedge-shaped and clasping or rarely caudate at base, acute
or obtuse at apex, subentire or crenate, scabrid-pilose or glabrous on both
surfaces ; petioles ca 1 mm long, Pedicels 4 - 36 mm long, black or brown

hirsute, very rarely glabrescem. Calyx cylindric, black or brown hirsute
without, lobed for 1/3 - 1/2 the length ; tubes 4.5 9 mum iong ; teeth
3.5 - 7.5 mm long, lanceolate to triangular, black or brown hirsute on both
surfaces. Corolla blue, infundibular campanuiate, glabrous at throat,
tobed for 1/5 - 1/3 the length ; webes 17.5- 32 x 11 17 mm ; lobes 6.5

11 x 7.5 - 13 mm, broadly ovate, few barbate at apex. Filaments 7 9.5

som long ; anthers 2 - 3 mm long, linear - oblong. Ovary 8 - 16 mm long ;

siyle 5.5 - 9 mm long ; stigma minute, Capsules ca 12 x S mm, ovoid-

connid. Seads o7 1.5 mm lng_g nhlnn_g_hnpnr

R e s SEsws Ews

Types : INDIA : Sikkim : Lachoong, J:D. Hooker s.n. (K, Photo !} ;
Momey Samdong, J.D. Hooker s.n. (K, Photo !}

Fis. & Frits. : June - Nov.

Distrib, : INDIA : West Bengal and Sikkim ; NEPAL, BHUTAN,
CHINA (Zizang Zizhiqu).
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Fig. 19. Cynanthus pedunculatus Clarke. A. Habil. B. Calyx split
opened. C. Corolla split opened. D. Androecium. E. Pistil,
(Gammic 864),
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Fig. 20. Cyananthus Inflatus Hook.{. & Thoms. A. Habit. B. Bracl. C,

Fiower. D. Calyx split opened. E. Corolla split opened. F.
Stamens and Pistil (King's coll. s.n.).
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Fig. 21. Cyananthvs cordifolius Duthie, A. Habit. B. Caiyx split
opened. C. Corolla split opened (Stainion ¢t al 3918).
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Fig. 22. Cyananthus hookeri A. Habit. B, Bract (Gummie 1155),
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Exsicc. : West Bengal : Phatloy, Kurz s.n. (CAL ACC. NO.
262337) ; Sikkim : Dzongri (‘Jongri®), Anderson 758 ; Momcy Samdong,
Lachung, Gammie 864.

Habitat - Alpine regions of Himalaya at elevations between 3500
and 5000 m.

Notes : Marquand ({.c.) distinguished var. crenatus as “A type difter
folius angustioribus crenatus ad 10 mm longis, 3 mm latis™. The leaf length
of the specimens from India and adjacnt regions show a range of 2.5 -15
mm on the fertile branches and 2 7.5 mm on the sterile branches. The
leaf margins vary from subcntire to crenate and are often recurved so that
ihe margins appear as entire, therefore, it is merged with C. pedunculatus.

9. Cyananthus spathulifelius Nannf. in Act. Hort. Gothob. 5 : 31.
1930 ; Cowan, New Flora Silva 10 : 183, 1938. Cyananthus incanus

var leincnlvy BEranch in 1 nn'l' 1 7'1"0 1RR7 sun mou Pulnrnunnd

T OLEN = N ML Jﬁ A FIREFRE ALFNA Fog oy Fiun LEE A LECLERRY

in Kew Bull. 1924 : 252, 1924. Cyvananthus Ie:oca!yx (Franch.)
Cowan in New Flora Silva 10 : 187. 1938, syn.nov. Fig. 23

Rootstocks 4 - 13 mm in diam., unbranched. Stems 2.5 152 cm
long, branches decumbent, sparsely patent hirsute. Leaves alternate, 3
7 x2 6 mm long, thomboid spathulate or obovate, sharply caudate at
base, acule to obiuse al apex, crenate (o crenuiate, rocurved, green and
sparsely to densely hirsute above, glaucous and sparsely to densely
hirsute beneath ; petioles 1 -4 mm lung,winged Pedicels 2 - 11 mm long,

wan i s il vt Ml LY T wulla nifTotad sasiah feaflotsAd Im
pun—uu] Illl.aul-E- \.-ﬂ.l}'h \.-ﬂlll.l.!ﬂl.ll.llﬂl.‘.-, EIIEIIIJ ll.l-llﬂl-w’. Ill‘a“-'l-l- 1L IAaRAL 1l

fruits, lobed for ca 1/3 the length ; tubes 5 - 8 mm long, glabrous ; teeth
3 - 3.5 mm long , triangular 10 lanceolate, glabrous outside and densely
hirsute inside. Corolla pale blue, blue or yellowish with purple veins and
a blue rim, infundibular - campanulate, lobed for 1/3 - 1/2 the length, wbes
12 - 16 mm long and 4 - 6 mm broad at throat ; lobes 6.5- 11 x2- 3.5 mm,
oblong. Filaments 6.5 10 mm long ; anthers ca 2 mm long. Ovary 8.5
12.5 mm fong ; style 5 8 mm long ; stigmatic lobes cz 1.5 mm long.
Capsules ca 10 x 12 mm ; globose campanulate, valves ca 4 mm long. Seeds
dark brown, ca 1 mm long, oblong.

Type : CHINA : Szechuan bor. ; Tsipula, H. Smith 3042 (UPS,
Photo !).

Fis. & Fres. : April  Sept.
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Fig. 23. Cyunanthus spathulifolius Nannl. A. Habit. B, Calyx split
opened. C. Corolla split opened. D, & E. Stamens and Pistil
(Gammie s.n.).
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Exsicc. : Sikkim : Without precise locality, Gammie s.n. (CAL
ACC. NO. 262365). Mey-gola, near Jongri {Dzongri), King’s coll. s.n.
(CAL ACC. NO. 262187).

Notes ; An examination of the type photograph and protologue of C.
thulifolius and C. incanus var, leiocalyx it is clear that they belong to

etvnmlon tnwrme nwmd A ot AiTFor froses annh Aathae i anu AF the Aharactore R
R HIAVIL G WL DIV WL LEVFLEE %Rl LPPLISAL BEE GHRT W40 BRAL: SrlBORE CRR3cders
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The corolla colour vary from light blue (Thanchen, Dungboo s.n.
CAL ACC. NO. 262237) w yelow (Nannfeldt. /.c.}, Cowan (/.c.) whiie
Ludlouw, Sheriff & Taylor (6059, CAL) described the coroila tubes as
“pale yetlow with longitudinal purple lines and segments as pale yellow
and pale blue at apex within”. Thus the hitherto used differentiating
character, appears 10 be of doubtfui value.

The leaves also vary considerably in shape, size, margin and

nronortionate sizes aof calvx andd corolla.

rT"rF¥=- T RERR RO wEFReERSTTY OTYT T bk

7. LEPTOCODON

{Hook. f. & Thoms.} Lem. in [li. Hort. 3, Misc. : 49. 1856 ; Hook. {. &
Thoms. in J. Linn. Soc. 2 : 17, 1858 ; Benth. in Benth. & Hook. f. , Gen.

DE J.&&87 1974 « . n Hlarks in HAanl l-‘ I:'I RByrit India % -« A‘u\ 1921
L is s 4 wfa? [ :I.I'Jl'l.l LNy Sl B LR BBV LF P Ek Ba 37150 LLBAREL JF e LIMF L.

Codonopsis sect, Lepmmdan Hook. f. & Thoms. in Hook. f. , Ul Himal.
Pl :t. 16A. 1855,

Delicate, twining, lactiferous herbs, foetid when bruised ; branches
densely interwoven. Leaves opposite to alternate, elliptic to rounded
ovate, truncate to caudale at base, obiuse at apex, crenate - lobate,
glabrous, plaucous ; petioles slender, glabrous, rarely pilose. Flowers
solitary, terminal, axillary, supra axillary or leaf opposed. Hypanthia
bruadly obconic ; pedicels g]abmus Calyx perigynuus, glabrous ; teeth 5,
upn-nuulg,, ovate to linear - oblong, obscurely crenate 0 seivaie, glabrous
or ciliate along margins. Coroila tubular - campanulate, constricted

owards middle and then inflated upwards, very shortly 5 - lobed. Stamens

5 - F_!_,ﬂ_mmf_g IlnF:Ir Rhlﬂ'lﬂ'u dilated towarde I\uen alahronue + antherc
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subbamfixed narmw]y oblnng glands 5 ; alternating with the stamens,
erect, linear. Ovary semi inferior, uhcﬂnic in the lower and conical in
upper half, 3 - loculed ; ovules few, attached to placenta on walls of
dissepiments ; style cy]lndric. densely hairy ; stigmatic - lobes 3, ovate to
oblong, densely hairy. Capsules obconic in lower part and elongate - conic

in upper part, 3 valved. Seeds shiny, black, oblong - ellipsoid, slightly
shrunken,
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Type : Leptocodon gracilis (Hook. f. & Thoms.) Lem.

Distrib. : Monotypic. INDIA : West Bengal, Sikkim and Arunachal
Pradesh ; W. CHINA.

Notes : This genus was considered as a section undet Codonopsis
hv J. D, Hooker and Thomson (1856) but elevated to the generic rank by
Lemaire (/. ¢.). J. D. Hooker and Thomson (/.c.) also subsequently revised

their decision and raised the subgenus to the rank of a genus "in
areordance with Mr. De Candolle's views" I_l_mm_wh thﬂv also commented

"we have no mean,_s altered our opinion of their relatinnsh:p "

The genus closely resembles Codonopsis and Campanumoea in
habit, branching and foetid nature but can be casily differentiated by the
presence of 5 glands aliernating with the stamens.

The ovules are according to J.D. Hooker & Thomson (1858) fixed
to piacenta on the walls of the dissepiments, but not in the axis of the cells
of the ovary - a condiiion noi reporied among members of Indian
Campanulaceae.

1. upmcnuun gﬂLIIlS {_HOOK I & lnams.) Lem. in 1il. Hort. 3,

Misc. : 49. 1856 ; Hook f. & Thoms. inJ. Linn. Soc. 2:17. 1858;

Clarke in Ft. Brit. India 3 : 430. 1881 ; Biswas, PI. Darjecling
Sikkim Himal. 1:492. 1966 ; Rao & Balkar in Rec. Bot. Surv. India
20(2}: 135. 1973, Codonopsis gracilis Hook. £, & Thoms. in Hook.
f., 1. Himal, 1. : . 16A. 1855.

Leaves 3 - 22.5 x 2 - 14 mm ; petioles 1 - 27 mm long. pedicels 2 -
5 cin long. Hypanthia 1-2 x 3 - 4 mm ; Calyx teeth3 - 4.5 x 1 -1.2 mm.
Corolia 26 - 37.5 mm long, 9 - 19 mm broad at mouth. Filaments 20 - 22.5

mm long ; anthers 1.7 - 2 mm long. Capsules 5 - 8 x 8.5 16 mm ; valves
5 - 9 mm long. Seeds 1 - 1.2 mm long.

Type : INDLA : Sikkim, without precise locality, J.D. Hooker s.n.
Fls. & Frts. : May - Nov.

Exsice. : Sikkim : Without precise locality, J, D. Hooker s.n. {CAL
ACC.NO. 261v53) ; Karponang, Bor's coll, 249{DD}. Arunachal Pradesh :

12 kms from Bomdila towards Dirang, Kameng F.D., .Joscph
40051(ASSAM) ; Ziro - Hong villages, Subansiri F.D., Panigrahi 19777
(ASSAM).
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Habitar : In open arcas of forests and near waler courses al
elevation between 1500 2400 m.
3. PERACARPA

Hook. f. & Thoms. in J. Linn. Soc. 2 : 26, 1858 ; Benth. in Benth. & Hook.

f., Gen. PL. 558. 1876 ; C.B. Clarke in Hook. [. , Fl. Brit. India3 : 437. 1881 ;
Feer in Bot. Jahrb. 12 : 620, t. 713, 1896 ; Moeliono in Steenis, Fl. Males.
1, 6:110. 1960.

Annual, prostate, succulent, glabrous herbs ; rooting at nodes.
Leaves alternate, petiolate, rotund ovate o ellipiic, truncate to cordate
at base, crenate to crenate - dentate, rarely ciliate, acute 10 obtuse at apex,
scabrid pilose above, glabrous beneath, Flowers solitary or ¢ . ~red,
axillary or terminal ; pedicels glabrous. Calyx epigynous ; tube:. canate to
ovary. Hypathia obconic ; teeth triangular to linear, entire, glabrous.
Corolla purple to bluish-white, campanulate, 5 partite for more than 2/
3 the iength, giabrous ; jobes obiong o eiliptic, acuie or obiuse, prominenily
mid-veined. Stamens free from corolia ;, filaments linear, finely ciliate ;

anthers basifixed, linear. Ovary inferior, 3-1oculed, glabrous ; ovules few,
on axile placenta ; style cylindric, densely hairy ; stigmatic-lobes 3,
oblong, densely hairy ; glabrous later. Fruits pendulous, dry, indehiscent,
sac-like, ovoid to elliptic, rarely obovoid, apically contracted, with thin
pericarp. Seeds fusiform-eéllipsoid, flattened at ends.

Type : Peracarpa carnosa (Wall.) Hook. f, & Thoms.

Distrib. : Extending from Russia to Malesian islands and Japan

l‘h_[g oh the Hlmalnuaq and China : l_‘_qgmt}rpigi

— FETF_101 » TT

Peracarpa carnesa {WWall.) Hook. {. & Thoms. in J. Linn. Soc, 2 :
26. 1858 ; C.B. Clarke in Hook. £, F1. Brit. India 3 : 437. 1881 ; W.W.

=y
L]

Smith in Rec. Bot. Surv. India 4 (7) 1389, 1913 ; Moelino in Steeins,
Fl. Males. 1, 6 : 110, 1960 ; Hara, Fl. E. Himal. Rep. 1: 328. 1966

& 2:129. 1971, Campanula carnose Wall. in Roxb., Fl. Ind. 2: 102.
1824 ; ADC. in DC,, Prodr. 7 : 474. 1839. Fig. 24

Local name : Kalamunte (Nep.).

Stems 4 - 20 cm long. Leaves 3 - 25 x 2.5 15 mm ; petioles 1.5
18 mm long. Pedicels 6 - 38 mm long ; hypanthia 1.5-25x%x1-1.5mm.

Maluyy teoth 0 L P [ L | P e, AE w7 _1 4'.'. mmn Hilnmantc
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2 -3.5 mm long, anthers 1 1.2 mm long. Styie 3 - 5 mm long ; stigmatic-
obes ca 1 mm long. Fruits 3 - 5 x 2.5 - 4 mm. Seeds 1 1.5 mm long.
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Type : Nepal, Wallich 1282 (K, microfiche !).

1.
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Exsicc. : Uttar Pradesh, Datmir, Tehri Garwal, Gamble 24279
(DD) ; Forest below Gini, Kumaon, Duthie 3126, West Bengal : Sandakpu,
Watt 4345 (BSIS). Sikkim : Rungroom, Lister s.n. (CAL ACC, NO,
262599). Meghalaya : Khasia, J'.D. Hooker & Thomson s.n. (CAL ACC.

. ac Ta ernia, engr. antgrant
(AT AR 'Nlnnnlnnrl Innun mis., Warr 11424 (RQ‘IQ\ Mnnlnllr = On

|4 RAFLFLRATE £ i

march to 2nd pcats on nnrth-east Chmgsow, Warr 6598

Chr. No. 2n = ca 30 (Kurasawa in Hara, Fl. East. Himal.2 : 360.
1971).

between 1500 3400 m.

Notes : A. De Candolle (Lc.) has described the fruits as “ima basi
3 valvis minimis dehiscens ™ and consequently placed the species in the
section Eucodon of the genus Campanula that included species with
basally dehiscent fruits. Though the fruits were considered indehiscent,
the presence of basal proes formed as a result of tension in the pericarp

was reported by Feer (Lc.) and “ein besonderer Dehiscenzappavt fehit.”
Repon of capsuies dehiscing by the outward hygroscopic movement of the
sclerenchymatous parts of the septa near the base as in some species of

Campanula was made by Thulin (Bot. Notiser 127 (2) : 165-182. 1974).
However, no such basal pores could be observed in the Indian specimens.

9. WAHLENBERGIA

Schrad. ex Roth, Nov. Pl. Sp. : 399, 1821, nom. cons. ; A.DC., Monogr.
Camp. : 129. 1830 & in DC,, Prodr. 7 : 424. 1939 ; Benth. & Hook. f., Gen. :

Fi. 2 : 555, 1876 ; C.B. Ciarke in Hook. {., Fl. Brit. India 3 : 429, 1881 ;
Tuyn in Steenis, FI Maies, 1, 6: 111. 1960 Thutin in Symb. Bot. Upsal.
21 (1) : 70. 1975. Cephalostigma A.DC.,, Munngr Camp.:117. 1830 & in

DC Pmdr 7: 420 1839; Hook. L. &'I‘homs.m.l Lmn.Soc 2: 9 1358

£., F1. Brit. India 3 : 428, 1881,

Annual or perennial herhs Stems ﬂllinrlpr branched or nnhmru-hm'l

& pFE rasniaiee

glabrous or hairy. Leaves altemate (opposite in W. peduncularis and in a
few African species) rarcly opposite or subverticiilate upwards, petiolate
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Fig. 24. Peracarpa carnosa (Wall.) Hook.l. & Thoms. A. Habit. B.
Flower. C. Calyx lobe. D. Corolla split opened, E. Stamen. F.

Pistil. G. Fruit (Duthie 3226).
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to sessile, evenly distributed on stems or crowded at base, rounded or
caudate at base, entire to denate, ofien cartilagenous, hairy or glabrous.
Flowers 3 5 merous, solitary or in cymes, terminal, axillary or leaf-
opposed ; pedicels stout or slender, glabrous or hairy. Hypanthia 10 or 5

nerved. Calyx epigynous or perigynous ; tubes adnate to the ovary ; teeth
5, unmng io unear, acuu: or obiuse. Coroiia campanulate mnnmgamsnnc:

msule lnhc.s 5 lam,eolatl: o uhlung—uvatc oflen shghl]}r dllated mwards
base, Stamens 5, free ; filaments variously dilated and ciliate at base ;

anthers basifixed, ublnng to narrowly oblong, Ovary (5-)3 (- 2) - loculcd,
inferior or semi inferior ; ovules few to many on axile placenta ; style
cylindric, slightly dilated towards both ends, glabrous or hairy on upper
part ; stigma (5 -) 3 (- 2) lobed, lobes clavate, erect, later spreading (in
African taxa, lobes bear glands at their sinuses or slighly below). Capsules
subglobose, narrowly cylindric or obconoid, dehiscing through apical
valves ; valves as many as the carpels, rarely much reduced. Seeds few

, ced_ellinsoid.or b iy,

Type : Wahlenbergia elongate Schrad. ex Roth

Distrib. : Chiefly pantropical and southern hemispheric with ca 220
species (Thulin, [.c.) with probabie centre of diversity in African continent,
6 in India with t endemic.

KEY TO THE SPECIES

la. Sceds narrowly or broadly ellipsoid @ ... Z
b. Seeds trigppous 0 L 5
2a.  Hypanthia hispid ; corolla cleft uplo the base 3

b. Hypanthia glabrous ; coroila forming a distinct tube at least near the base

leaves indistinct ; seeds narmwly :]hpsmd W. erecta |

b. Inflorescence spreading ; corolla yeliow ; Jateral veins of the leaves
distinct ; seeds broadly elipsoid wer W, flexriosa 2

4a. Calyx tecth twice as long as hypanthia ; leaves distinctly (1 4 mm)
petiolate, uniformly distributed on the stem
W. peduncularis 6

b. Calyx teeth shorter or as long as hypanihia ; leaves sessile, more or less
crowded towards lower balf =000 .. W. marginata 5
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5a.  Pedicels and hypanthia patently hirsute ; calyx teeth oblong-linear to

broadly lanceolate, longer than hypanthia ... 3. W, hirsuta
b. Pedicels and hypanthia giabrous ; calyx-teeth triangular, shorer than
hunnntheo 4, W hookeri
“:r“lllﬁulﬂ qqqqq X e
otes ee genera - Lighifooti eril., Cephulosti

and Waklenbergia Schrad. ex Roth  were recognised by the earl:er
workers until Tuyn ( in Moeliono & Tuyn 1960) merged the three into a
single genus Wakhlenbergia. The genus Lightfootia, esseniially an African
genus, does not fall under the purview of the present work. A. De Candolle
{1.c.) differentiated Cephalostigma from Wahlenbergia and Lighifootia in
having “Stigmate capitate”. However, the presence in Caphalostigma of
three short stigmatic lobes, that in outline may appear as globular,
especially when young, was reporied by Tuyn (L¢.) just as those in
Wahlenbergia. Tuyn’s views were mildly criticised by R.C. Carolin (J.
Limn. Soc. N.S.W. 89 : 235-240. 1964) that the former has been a “little

nrocinibabs in caonmhiniag thacse samsara * Haoosvar the wmaroer of the harn
praipindiv i CUMOIUINE WSS ECTiCTd naOWLOYCE, w0 el gt UL Wi 1

genera was accepted by Thulin {Lc.) who had worked extensively on the

genus. Palynological evidences alse point 10 the similarities in the two
genera Thulin, Lc.). In the present work, the Indian species are treated
under Wahlenbergia following Tuyn and Thulin.

The generic name Wahlenbergia Schard. ex Roth is 3 name
conserved against Cervicina Del. (Fl. Aegypte : 7. 1813) by van Steenis
(Taxon 9 : 125. 1960) with the type species being W. elongata Schrad. ex
Roth (W. capensis (L) A. DC. ). The generic name Lightfootia L' Heril.
(Sert. Angl. : t. 4. 1789) though can claim priority over Wahlenbergia is
a later homonym of Lightfootia Sw. (1788).

L. Wahlenbergia erecta (Roth ex Roem., & Schult) Tuyn in
Stcems,Fl Males, 1 6 : 113. 1960 ; Thulin in Symb. Bot, psal
amamoorihy in a ‘olson,

Hassan Dlst 569 . 19?6 Dentella erecta Roth ex Roem. & Schult

Syst. Veg, 5: 25, 1819 ; DC,, Prodr. 4 : 419. 1830. D. pemnfu!m
Willd. ex Roem. & Schult,, Syst. Veg. 5:25. 1819, nom. illeg. ; DC.
Prodr., 4: 419, 1830. Wahlenbergia perotifolia Wight & Arn.,
Prodr. : 405. 1834, nom. illeg. ; A. DC. in DC,, Prodr. 7 : 434, 1839 ;
Wight, Ic. 3: 4, ¢. 842. 1843, Cephalostigma schimperi Hochst. ex
Richard, Tent. Fl. Abyss. 2 ; 2. 1851 ; Clarke in Hook, f., Fl. Brit.
India 3 : 428. 1881 ; Prain, Beng. P1. 1 : 633. 1903 ; Cooke, Fl. Pres.
Bombay 1 : 73. 1904 ; Gamble, Fl. Pres. Madr. 2 : 738. 1921 ;
Haines, Bot. Bih. & Or. 2: 502, 1922. C. erectum {Rmh ex Roem.

anvlé P R B R I+ ) Fd e B L o ) I
L] ¥Yawu iy LINNAaca 5o 0¥y, 1o n"‘l', quuaa apm.:m pP
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Annual, erect herbs, 8 37 cm high. Stems branching, spirally
twisted or zig-zaggad upwards, hirsute. Leaves alternate, scssile, narrowly
to broadly oblong or lanceolate, caudate or truncate at base, undulate-
dentate to crisped-dentate and cartilagenous at margins, acute to acuminate,
glabrous 1o sparsely hirsute above and sparsely to densely hirsute below,
4-28x1 12 mm. Pedicels slender, pubescent, I 19 mm long. Calyx
perigynous ; hypanthia 10 nerved, obconic to subglobose, 1.0 1.5 x
1 2 mm ; calyx teeth oblong 1o broadly lanceolate, entire to subentire,
cartilagenous and with a few stiff long hairs along margins, 1.5 - 3.0 mm
tong, Corolia-iobes oblong, dilated at base, acute, at times with a few siifl
long hairs without at apex, 1.5 - 3.0 mm long. Filaments tapering towards
apex, ciliate, 1.0 - 1.5 mm long ; anthers narrowly oblong, ca 0.5 mm long.
Ovary semi inferior, 3 - loculed ; style 1 2 mm long ; stigmatic - lobes
3, very short. Capsules obconic to subglobose, 1.5 - 2.0 x 2 - 3 mm ; valves
1.5 - 2.0 mm long. Seeds slightly compressed, ca 0.5 mm long.

Type : India orientali, B. Heyne (B, Photo !}.

nd ea . e .l

F N
. N I FRY. « ULl gl 1
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Distrib. ; INDIA : Throughout ; TROPICAL AFRICA, SRI LANKA,
SUMATRA.

Ecol.; On open or slightly shady waste-lands, border of forests, rice
fields etc. at elevations between 500 2000 m.

Notes : Tuyn (Lc.) has described the hypanthium as 5 - nerved.
However, the Indian specimens posses 10 -nerved hypanthia, which is
also reported by Thulin (/c.) for the African plants.

2 Wahlenbergia flexuosa (Hook. [. & Thoms.) Thulin in Symb.
Bot. Upsal. 21 (1) : 158. 1975. Cephalostigma flexuosum Hook. f. &

Thoms. in J, Linn. Soc. 2 : 9. 1858 ; Clarke in Hook. f., F1. Brit. India
3:428 181 ; Cooke, Fl. Pres. nnmhnu 1:73. 1004 - ﬂamhln Fl.

[ R T Loy

Pres. Madr. 2 : 738. 1925 ; Santapau, Fl Purandhar 74 1957

Annual, erect herbs, 12 - 24 cm tall. Stems flexuous, repeatedly and
patently branching, hirsute ; branches ascending. Leaves alternate, sessile
or shortly petiolate (petiole ca 1.5 mm) ; lower ones elliptic and upper ones
ovate - lancealate to lanceolate, rounded o caudate at base, subentire to
remotely undulate-dentate and cartilagenous at margins, acute to acuminate,
thin, glabrous to sparesely hirsute above and patenily hirsute especially

nn usime nr arelv ologhase '\llmi‘i A VI | 18 marmn Dadirole clarwmdor
W F WRRRT LIE N RN WA Y g TR L RRE L A T deF A AoF 13RREL: I WA WD 1WA WEE g

glabrous, 1.5 - 28 mm. Calyx pcrigynnus hypanthia subglobose, 10 -
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nerved, 1.5 3.0 mm in diam. ; ieeth broadly lanceolate, subentire and
cartilagenous at margins, acominate, glabrous or with a few stiff long
hairs, 1.25 - 1.75 mm long. Corolla lobes oblong, dilated at hase, acute,
externally with a few stiff long hairs, 1.7 2.0 mm long. Filaments
rhomboid, tapering towards both ends, ciliate, 1.0 - 1.25 mm long ; anthers
oblong, ca 0.5 mm long. Ovary semi inferior, 3-loculed, with a conical
beak ; styles 1.0 1.5 mm long ; stigmatic-lobes 3, very short. Capsules

mlhnlnhncp 2 Uﬂllm-ﬂ 2-3 mm lnag and as much h?ﬂﬂd ughru ol mm

h}ng Sceds sl:ght]y compressed, ca 0.5 mm long.

Type : Malabar - Concan, Stocks ; Bombay, Dalzell (K, Photo 1).

o P E‘d v i T
el & FRY. 1 UACH. = Jdl).

Distrib.: INDIA ; Karnataka, Maharashtra ; TROPICAL AFRICA.

Exsicc. Karnataka : Hankala tarest, Bamrpur Mysore dtst Naithani

ConLan Srach'&f.,ﬁw Sn. (CAL ACC NO 261657 MH ACC NO

29068). Maharashtra : Hill-tops, north of Lahada, betwecn Amraoti and
Lewadsa in the ann unll#u Amranti fl“:f Rorkill 311173 I"'RQ‘IQ‘I

Ecol. . In grassy hili-tops and arcas of woderaie rainfall at
elevations between 800-1200 m above sea level.

H.ﬂfus « Conke fi o 1 hae ranartad the flower coloae ac *hlus’ which

LA LI ) lul.ru TRAWr AARF ¥ b AN T D REkpmemn

was also poted by Naithani (23249, MH). Howeves, yellow flowers wese
recotded by Lawson (MH 29067). Burkill (31173 B5IS) also mentioned

the flower colour as “yellow” bul also added “or Cooke says blue™. Thulin

{l.c.) also has murdcd yellow flowers for the African plams

3.  Wablenbergia hirsuta (Edgew.) Tuyn in Steenis, Fi. Males. 1,
6 : 113. 1960 ; Thulin, in Symb Bot. Upsal 21 (1) 174. 1975.
CEFHHIWHS!M ﬁuamwn I:ll-lgl.'.'r\'l" I.II uuua mm.m (.-'U g‘ 13“"‘% ¥

Hook. {. & Thoms. inJ. Linn. Soc. 2 : 9. 1858, p.p. ; Clarke in Hook,

f., Fl. Brit. India 3 : 429. 1881 ; Prain, Beng. P1. 1 ; 635, 1903 ;

Haines, Bot. Bih. s Or. 2. 502. 1922 ; Nair, F1. Bashahr Himal, 170.

1977. Lightfootia hirsuta (Edgew.) Wimm. ex Hepper in Kew Bull.

15:61. 1961, p.p. ; Rao & Baiakr. in Rec, Bot. Surv, India 20 : 135.

1973,
Annual, ﬂ""“‘i berbs, 3 11 cm high. Siem spirally twisted and
branching upwards, hirsute. Leaves alternate, upper ones sessile and
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lower ones up to 1.5 mm, petiolate, uniformly distributed, oblong o ovate-
lanceolate, attenaute to cuneate at base, undulate-serrate and cartilagenous
at margins, obiuse to acute, glabrous o sparsely hirsute above, distinctly
veined and sparsely w densely hirsute below especially on midveins,
1.5 - 25 x 1 - 9mm. Inflorescence lax, spreading ; pedicels 2 -13 mm long.

Calvx neriovnpous, I-I'vn-amhm subrloboge 10 hrnn.rllv subolnhgsg, A

hantenn® Relall ahabaer - * Eennaiunti A [ = ikt
netved, 1 -4.5mm in dlam teeth 5, acute: to acummale entire to subentire
and cartilagenous at margins, with a few long hairs without, as long as ot

alimhiley choawior thorm swvvrnfln loabone TE mamn 1w el Tilaus svr Tl
DIJE,II-“J SONeY uian COoila ll,u\rﬂ, l J fo? 1L luils LATONA 1hal O 'l"u\l" ,

lobes linear-oblong, dilated at base, acute, glabrous within and with a few
stiff long bairs without towards apex, 1.25 - 2.25 mm long. Filaments
rhomboid at base and tapering upwards, ciliate, ca 1 mm iong ; anthers ca
0.5 mm long. Ovary semi inferior, 3 - foculed ; style slender, 1 - 2 mm long ;
stigmatic-tobes 3, very short. Capsules sub-globose to broadly subglobose,
3 valved, 1.5 - 2.5 mm in diam., ; valves ca 1 mm long. Seeds ca 1 mm long.

Tyvpe : INDIA : Himachal Pradesh : Banasar, Edgeworth 252
(Holo : K, Photo 1)

Fis, & Fres. : Sept.  Oct,

Distrib. : INDIA : Jammu & Kashmir, Himachal Pradesh, Uttar
Pradesh and Bihar ; TROPICAL AFRICA, MADAGASCAR.

Exsice. : Himachal Pradesh : Taranda, Bashahr State, Raizada
19905 (DD). Uttar Pradesh : near Mussourie, King s.n. (CAL ACC NO.
261676). Bihar : Parasnath, Hazaribagh, Cholanagpur, Clarke 22798

(CAL}.

Chr. No. : For African W.hirsuta, the chromosome number has
been reported as 2 n = 42 (Thulin, 1975).

Ecol. : On the grassy openings of woodlands, slopes, cultivated and
waste grounds, etc, at elevatijons between 600-2000 m above sea level.

Notes : Often mistaken with W. erecta but readily separable from
the latter by its trigonous seeds. No specimen from Jammu & Kashmir
could be examined though it has been reporied from that place by Clarke

(Lc.).

4. Wahlenbergia hookerd (Clarke) Tuyn in Steenis, Fl. Males. 1,
6 : 114. 1960 ; Thulin in Symb. Bot. Upsal. 21 (1) : 181. 1975.
Cephalostigma hookeri Clarke in Hook. [., Fl. Brit. India 3 : 429.
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1881 ; Prain, Beng. P1. 1 : 635. 1903 ; Gambile, Fl. Pres.Madr. 2 :
738. 1921 ; Haines, Bot. Bih. & Or. 4 : 502. 1922. Cephalostigma
nov. sp. Hook. . & Thoms., Herb. Ind. Or. Mss.

Annual, ¢rect, 9 26 cm high herbs, hirsute, profusely and
repeatedly branched above ; branches slender, ultimately glabrous. Leaves
altemnate, rarely becoming subverticillate just below inflorescence, sessile
or up 10 3 mm petiolate, oblong-elliptic to elliptic - lanceolate, candate to
cordate at base, sinuate-denate to crenate  serrate and cartilagenous at
margins, acute, sparsely to densely hirsute, 7 35 x 3.5 14 mm
Infloreséence lax, spreading, paniculate ; pedicels slender, 3.5 25 mm
long. Calyx epigynous ; hypanthia sublogobose, S-nerved, ca 1 mm in
diam. ; teeth triangular to narmwly triangular, entire and carti]agenﬂus at
um;giuh, dL»'I..II.IS, ca 4.5 mm iU‘Ilg Corolia Dlut:, almosi cleii up io Ddbt
giabrous ; lobes oblong to linear -oblong, acute, slightly dilated at base,
1.5 2 mm long. Filaments slightly dilated towards middle and tapering

l‘ﬂ\:l..l::lrﬂ‘.‘. hath ende olabrnue £ 1 mm lone @ anthers narrowlv ohlnne -~z
W RFLFRES "ll‘.ll- EI“L BALF Hl-" Wikl A J3MAR | Bt ll& LN ER)E YWl BLIR FWFPFF I J LALFINRFE I-E;’ A R

0.3 mm long. Ovary ca inferior, 2-loculed ; style ca 1 mm long ; stigmatic-
lobes 2, very short. Capsules subglobose, 1 1.5 mm in diam. ; valves ca
— 0.5 mm long. Seeds ca 0.5 mm long.

Types : INDIA : Bibar : Parasnath, J.D. Hooker s.n. ; Watt s.n. ;
Clarke 24796A (K, Photo 1).

Fls. & Frts. : Sep.- Nov.

Distrib. : INDIA : Bihar, Meghalaya, Nagaland, Tamil Nadu and
Kerala (7) ; TROPICAL AFRICA, THAILAND, JAVA,

Exsicc. : Bihat : Parasanath, Clarke 24796 B (CAL) & 24796
(CAL). Meghalaya : Khasia mts., Clarke 15958 (CAL). Nagaland :
Kohima, Naga hills, Clarke 41573 D (CAL) ; 5., Coll. ? 18 (CAL).
Tamilnadu : Anaimalai hills, Coli. ? B 185 (CAL).

£col. : On open grasslands at elevations between 900-1200 m above
sea level.

Notes : Often confused with the Burmese Wahlenbergia candollei
Tuyn (Cephalostigma paniculatum A. DC., Monogt. Camp. : 117. 1830,
non Wahlenbergia paniculata (Thunb.) A, DC ibid 153. 1830) but easily
distinguishable by its smaller flowers and subglobose hypanthia. Clarke
(l.c.) had described the ParasNath plants as with erect simple stems and
larger leaves almost whotled below the inflorescence and the Khasian
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specimens as with stouter, more hirsute stems, branched from the base
and ieaves with no iendency 0 whorl, a fact borne out by the present study
also.

An anomalous condition of 3 lobed stigma and 2-valved capsule
has been described and had also been presented in the accompanying
diagram by Tuyn (Lc.) However, only 2-lobed stigms and 2-valved
capsules had been observed for the Indian examples, which is corroborated
by Thaulin (1.c.) also for the African collections.

Very few specimens could be examited and no specimen from
Kerala {Western ghats, Kumili} could be locatd as reported by Gambie

{l.c).

5. Wahlenbergia marginata (Thunb.} A.DC., Monogr. Camp. : 143.
1830 & in DC., Prodr. 7 : 1839 ; Hara, Fl. E. Himal. Rep. 2 : 131,
1971 ; Bennett, Fl. Howrah dist. : 365. 1975 ; Ramamoorthy in
Saldanha & Nicolson, Fl. Hassan dist. 569. 1976 ; Babu, Herb, Fl,
DPehradun 295, 1977 ; Balakr., F1. Jowai 1 : 279. 1981. Campanula
marginata Thunb., FL. Jap. 89. 1784. C. gracilis Forst., Fi. Ins. Austr.
Prodr. : 84 1786. C, dehiscens Roxb. ex Wall., As. Res. 12: 571,
t. 6 1816, & in Roxb., Fl. Ind. 2 : 96 . 1824. C. agrestis Wall. in Roxb.,
Fi. Ind. 2 : 97. 1824. Wahlenbergia gracilis (Forst.} Schrad. in
Blumenbachta 38. 1827, A,DC Mnmgr Camp 143 1830 p p

3 : 429, 1881 ; Prain, Bcng P 1: 6361903 ; Coukc,Fl Pres.
Bombay 1: 74, 1904 ; Duthie, Upp. Gang. PL 1(2) 498. 1905 ;
Gamble, Fl. Prcs. Madr 2:738 1921 ; Haines, Bot. Bin. Or. 2:

&ln DC Pmdr '? 434 1839 Ww. agrm:s(WaH}A DC Mﬂnugr
Camp. : 145. 1830 & in DC,, Prodr, 7 : 434, 1839 ; Wight, lc. 4 : ¢,
1175. 1848 & Spi. Neilgh, 2 121, t. 123. 1851 ; Hook. f. & Thoms.

inl I- Soc 221 1353 “f .I i-: a DC liﬂﬂﬂgt c:amp .ldﬁ

1830 & in DC., Prodr. 7 : 734, 1839 ; Wight, Ic. 4 : 1. 1176. 1848.

Local names : Kerdi (Mar.) ; Aleka (Tam,).

Annual herbs {or perennial 7} 4 - 65 cm tall, decumbent 0
[y g 1. 'E'inind nli‘l‘lﬂll‘l Fe o hf-ﬂnﬂ-‘nn.rl wla -ru o b oo mler ivcarto [ oo sawes
muulus AFRLEET RS R LA ATE LR Elﬂ- FLPRAT AT uumy FTLEL- IR Wi B b -

alternate, sessile, elliptic to linear, truncate 10 cuneste at base, subentire
to serrate, often undulate, rarely ciliate, at times recurved and cartilagenous
or non-cariiiagenous, acuie 1o obtuse, giabrous to densely hirsute, 2 - 68 x

1. 1]1} mm. Bl raire tﬂ]i‘lll'lr ar in cubnaniculate infnﬂtm-.nm gy - Y T
E LA AN A ERF T Wil ¥ : L erﬂll\ﬂllﬁ me
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terminal or axillary, glabrous, 2.2 8.2 cm long. Calyx ca epigynous,
hypanthia obconic to campanulate, 10 - nerved, 2.5 - 4.5 x 1.5 -3.0 mm ;
teeth 5, broadly lapceolate to linear, entire to deniiculaie and cartilagenous
at margins, glabrous, 1.5 - 3.5 mm long. Corolia blue, campanulate ; lubes
1 5-3. 0 min lung lnbes 5, nhlong-ovate to lancmlate acute, 1 5 1[} [}

narrmvly uhlung, 1 0 - 2 5mm lung, Ovary ca mfennr, 2 3 or S-Im,ulcd
style 1.5 3.0 mm long ; stigmatic-lobes 2 3 5, very short. Capsules
obconic tn campanulate, 2 9 x1.5 5.5 mm, valves very short, rarely
sunken. Seeds ellipsoid, ca 0.5 mm long.

Type : “.....inter Arai et Quana,” Thunberg (UPS, Photo !).
Flis. & Fris. : Throughout the year

Distrib, ; INDIA + Throu

hout ; CHINA, JAPAN, MALAYSIA

PRl En kN Sr L BRL N A gy 4 RAWy

INDONESIA, PHILIPPINES, NEW GUINEA, AUSTRALIA, NEW

ZEALAND.

Chr. No. : 2 n= 64 (Sugiura in Cytologia 12 : 418 - 434. 1942) ; 2n =
18, 36 (Hsu in Taiwania 13 : 117 - 130.1967) ; n = 9 (Gadella, in Wentia
11 : 1-104. 1964} ; 2n = 18, 36, 54, 72 and ca 90 (Thulin in Symb. Bot.
Upsal. 1975).

Ecol. : On moist grasslands, naliahs, river-bed, eic. at elevations up
10 3000 m.

Notes : This species exhibits a high degree of variability in respects
of habit and morphology. The variable habit (annual vs. perennial),
indumentum of the stems, leaves, and floral whotls, and variations in the

E‘tl‘lﬁﬂ' e Alnesmeaedasms oF s e | Ty e
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utilised by N.E. Brown (quoted in Tuyn /.¢.) and Lothian (1947) for specific

delimitations.

The distinction into annual and perennial plants had been considered
as impractical by Tuyn (l.c.} who reported the occurrences of thin plants
with very small flowers along with vigorous old plants with very small
flowers along with vigorous old plants in the same locality. Clarke {L.c.)
also recorded the occurrences of plants with flowets of the first year along
with those with woody bases giving rise to many annual shoots. The
variability in morphological characters correspond with that in habitat
and seems to be of little imporiance in the specific delimitation and ofien
intergrade. The high degree of potypoidy presented by populations of the

P, S

species also may account for these variations. J.D. Hooker and Thomson
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{l.c.) first pointed out the possible similarity of the Indian and Australian

plants. They were followed by Bentham (quoted in Lothian, 1947y whe

r¢gmarked that the Australian and Agian species “run so variously into one
another that they would require {o be differently defined in every separate
collection™. Clarke (l.c.) treated the Asian and Australian plants under a
single species W. gracilis with whom Tuyn (fc.) also agreed, though the
latter proposed W. marginata, the earliest available epithet as the
comrect name. The Indian plants are treated here under W. marginaia
following Tuyn (L.c.).

6. Wahlenbergia peduncolaris (Wall. ex A.DC) Hook. f, &
Thoms. in }. Linn. Soc. 2 : 22. 1858 : Clarke in Hook. f., Fl. Brit.
India 3 : 430, 1881, Campanula peduncularis Wall. ¢x A. DC. in
DC., Prodr. 7 : 483. 1839, Fig. 25

Perenmial herbs, decumbent w ascending, 6  16.5 cm high.
Rootstocks simple or branched. Stems arising in numbers {rom the
rootstock, simple or branched, gtabrous (o hirsute. Leaves lower opposite
and vpper alternate, ovate to lanceolate, truncate 10 caudate at base, sub-
entire to remotely sinuate, acute, glabrous or sparsely puberuious, glaucous

below, 2- 18 x 1 - 8 mm. Flowers solitary ; pedicel*s terminal, axitlary or
lcaf-opposed, glabrous, 8.7 - 4.2 cm long. Calyx perigynous ; hiypanthia
obconic to subglobose, 10 - nerved, 2.0 - 2.5 x 3.0 - 3.5 mim, teeth oblong,
slightly dilated towards base, entire and cartilagenous at margins, obtuse,
giabrous, 4.0 - 5.5 mm long. Corolla free for 3/4 the length, glabrous ; tubes
ca 2 mm jong ; lobes oblong, acute, 5 6 mm long. Filaments oblong
linear, ditated towards the base, ciliate, 2 - 2.5 mm long ; anthers oblong,
2.0 - 2.5 mm long. Ovary semi inferior, 3 loculed ; style ce 3.0 mm long ;
stigmatic - lobes 3, cg 1.5 mm long. Capsuies obconic to subgiobose, 4.5
5.0 x 3.5 - 4.0 mm (while young). Seeds slightly compressed, narrowed at
one and , ca .8 mm long.

Type : INDIA : Uttar Pradesh : Kamaon (Kumaon). Blinkworth in
Wall. Cat, No. 7139 (K, Photo !).

Fls, & Fris. : Apr. May,

Distrib. : INDIA : Uttar Pradesh ; apparently endemic.

Exsice.: Uttar Pradesh : Girgaon, Pithorgarh dist.,, Nair 35692
(BSD) : Gouri, Madhkote, Bhattacharya 21312 (BSD).

Ecol: On moist shady places, beneath forest trees, shrubs, rock-
shades, near streams, €ic., at clevations between 1800 and 2200 m.
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ulaceae Juss. subfam. Sphenocleidea ' Ishki
&Bnbmv F1. URSS. 24 448, 1957. Sphenocleaceae Mart. ex Llncll NalL
Syst. ed 2 ; 238, 1836 ; A. DC. in DC,, Prodr. 7 ; 548. 1839 ; Airy-Shaw
in Steenis, F1. Males. 1, 4 : 27, 1948. Campanu!aceae tribe Sphenodeae
Schoo! in Engler & Prant!, Nat. Pflanzenfam. 4, 5 : 60. 189 ; Steenis, Fl,
Males. 1, 6 : 109. 1960,

Annual erect herbs. Stems branched or very rarely simple, fistular
with a peripheral whorl of air-channels, glabrous. Leaves alternaic,
petiolate to subsessile, oblong to elliptic, attenuate at base, entire 10
subentire, acute 10 obtuse. Spikes terminal or leaf-opposed, cylindric |
peduncles cylindric. Flowers sessile, subtended by a bract basally and two
bracteoles laterally, compressed and wedge-shaped at base, minute.

Brarte and hemotonl s coceila ennthunlata when  den nvminnats aluw
Al Gl UTUHLRATILD OGNy ORIy aCuic W0 aoumingis. Al Y

perigynous ; hypanthia urceolate ; teeth imbricate, ovate, obtuse. Corolla
perigynous, white to greenish‘white, urceolate, 5- partite for ca 1/2 of the
length ; lobes imbricate in bud, erect later, inflexed, ovate 1o triangular.
Stamens 5, eplpeta]nus, attauhed ca wwards lower ha]f of mmlla tuhe

than the fllamenls Ovary "iﬁﬂll—ll'lfl:ﬂ{]l' 2-Iuculcd, syncarpuus ovules
very many on pendulous placentas ; siyles glabrous, deciduous, very short,
stigma capitate. Capsules vertically placed on the peduncle, cuneate and
compressed at base and rhomboid-ovoid at top ; opercula rhomboid, ca
rigid, removed at level of calyx-teeth during dehiscence. Seeds yellowish-
brown, narrowly oblong with pilate costate testa, very munute.

Type : Sphenoclea Gaenn.

Distrib. : Pantropical with 2 species of which S. dazielli N.E.
Brown is endemic to W. Africa (Jafri in Nasir & Ali Fl. West Pakistan 25 :
1. 1972) and 8. zeylanica Gaertn. is with cosmopolitan distribution.

10. SPHENOCLEA

Gaerin., Fruct. 1: 113, ¢, 24.1.5.1788 ; Benth. in Benth. & Hook f, Gen.

D‘ " :m 1098 « Fln -l..- m ETmmd- F Tt Deit Towolin T - )I"l‘l 1wl - Al
U, kP FU , RAGTED in g0, L, vL DL IRGIR > [ 555, 1o AdlY

Shaw in Steenis, Fl. Males. 1,4 : 27. 1948, Pongatium Juss,, Gen. PL : 423,
1789.

1. Sphenoclea zeylanica Gaertn., Fruct. 1 113, ¢ 24_ £ 5. 1788 ;
Clarke in Hook. f,, Fl. Brit. India 3 : 438, 1881 ; Prain, Beng. PI. 1 :
635. 1903 ; Cooke, Fl. Pres. Bombay 1:75. 1904 ; Duthie, Fl. Upp.
Gang. Pl. 1 : 499, 1905 ; Gamble, Fi. Pres. Madr. 2 ; 739, 1921 ;
Haines, Bot. Bih, Or. 2 : 503. 1922 ; Airy-Shaw in Steenis, FI.
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Fig. 25. Wahlenbergia peduncularis (Wall. ex A.DC.) Hook, f. &
Thoms. A. Habit. B. Flower. C. Calyx lobe. D. Corvlla split




CAMPANULACEAE §i?

Males. 1, 4 : 27. 1948 ; Hara, FL. E. Himal. Rep. 1 : 329, 1966 ;
Bennett, Fl. Howrah dl’il. 365. 1975 ; Babu, Herb. Fi. Dehradun :
295. 1977. Pongatium indicum Lam. Tabi. Encyci. 1 1 n. 1991. 1791.
Sphenoclea pongatium A.DC. in DC,, Prodr, 7 : 548. 1839.

Sphenoclea sp. Griff., Notul. PL. As. 4: 276. 1854,

Local names : Jhil Marich (Beng.), Mirchi, Phulanghas, Tatuli
(Hind) ; Pongati (Mal.)

Herbs 7.3 - 59 cm tall, leaves 0.9 - 9.6 x 0.5 - 3 cm ; petioles up to
14 mm long. Peduncles up 10 5.8 cm long ; spikes up to 9 cm long. Bracts
1.5 -2.25 mm long. Bracteoles as long as bracts, Hypanthia 1.0- 1.5x 1.25 -
Zmmiteeth1 1.5%x0.75 1 mm. Corollalobes 1 1.25 x ca 0.75 mm,
Filaments ca 0.25 mm long ; anthers 0.3 - 0.5 mm long. Styles cg 0.25 mm
tong ; stigma very short. Capsules 3 - 4 mm in diam. Seeds ca 0.5 mm long.

Type : Zeylonens (Ceylon), coll. ?
Fls. & Frts. : June - Jan.

Distrib, ; INDIA : Throughout ; BANGLADESH, PAKISTAN,
TURKESTAN, [RAN, TROPICAL AFRICA, MADAGASCAR, TATWAN,
MALAYSIA, INDONESIA, PHILLIPPINES, TROPICAL AMERICA.

Chr. No.: 2n = 42 (Bhattacharya in Cytologia 37 (3) : 435 - 443,
1972) ; 2 n = 40 (Larsen in Dansk. Botanisk. Arkiv. 23 : 375 - 398, 1966) ;
2n = 24 (Lewis et al, in Rhodora 64 : 147 161.1962).

Erol. : A weed in paddy ficlds, swamps, ponds, diiches, riverbanks
and other marshy habitats up to an altitude of 1200 m.

Notes : The systematic position of the genus has been much
discussed. The genus was raised to a family level by Lindley (L.c.) ; which
was also accepted by A. De Candolle (Lc.). However, the genus was
inCluded in the family Campanulaceae by Bentham (/.c.), Clarke (Lc.} and
Hutchinson (The Familics of Flowering Plants 292 - 294. 1926). Scholnland
(.c.) kept the genus in the tribe Sphenocleae folowed by van Steenis (1.c.)
under Campanulanceae while Fedorov (l.c.) maintained the separalc

1denl|fv of the genus as a mlhfanlllu f‘:nhmm( lenideae). The family statug

e wAs R LEaE e e e b - - RELLE T winFE

of the genus was revived by Alry Shaw {Lc.} & in Willis dictmnary of
flowering plants and ferns, 1973) accepted by Takhtajan (Flowering
plants, origin and dispersal 232. 1969). Jafri (Lc.) assigned it a position
intermediate between Campanulaceae and Primulaceae. Cronquist (The
Evolution and Classification of Flowering Plants 300 303, 1968),
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Dahlgren (Nord. Jour. Bot. 3 : 119 - 149; 1983) and Thorne (ibid. : 85 - 117.
1983) have accepted it as belonging to the family Campanulaceac. A
subfamilial rank has been prefetred by Throne drawing evidence from
Dunbar & Wallentinus (Bot. Notiser. 129 : 69 - 72. 1976) and Monod
{Adansonia Ser. 2, 20 : 147 164. 1980) though later Throne (Bot. Rev.
58 : 225 348. 1992) accorded a family rank. In the present work
Sphenoclea is treated under the famjly Campanulaceae accepting the
views of Cronquist and Dahlgren.



ELLISIOPHYLLACEAE
Honda M., Syst. Pl. Japonicum. ed. 1. 372. 1930.

T.A. Rao*

Perennial prostrate herbs ; stems siender, creeping, rooling at nodes,
hairy. Leaves alternate, reniform or rounded, crenate or pinnatifid, laxly
bairy, membranous ; petioles erect. Flowers small, axillary, solitary on long,
stender pedicels, bisexual, zygomorphic, ebracteate. Calyx campanulate,
lobes imbricate, persistent. Corolla subrotate, tube infundibuliform, lobes
subequal, imbricate. Stamens 4, epipetalous, anthers sagitate. Ovary
supericr, bilocular with a cuputiform disc, ovules aborted into a few ; stigimas
conspicuousiy to inconspicuousiy bifid. Capsuies giobose or subglobose,
membranous, compressed. Seeds smatll, orbicular, plano - convex, ugulose,
mucilaginous when moist, endospermous ; embryo straight or concentric.

Monotypic.

ELLISIOPHYLLUM

Maxim in Bull. Acad. St. Peterb. 16 : 223, 1871 ; Benth. & Hook. {,, Gen,
Pl. 2 : 829. 1876 ; Peter in Engler & Prantl, Nat. Pflanzenfam. 31 (4) : 67.
1897 ; Hutch., Fam. Fl. Pl. 605. 1973. Brand in Engler, Pflazenr, 59, 4(251) :
185. 1913, excl. gen. Sibthorpia L. 1754 ; Hook L., Fl. Bnt. India 4 : 281,

1884,

One species {E. pinnatum (Benth.) Makino), India to Japan, Faiwan
to E. New Gunina.

Pollen ;: Grains 3 colporate, 21 35 x 17 29 p; colpi 17 31 x
2 -3 g, exine 1.5 - 2 y, reticulate, tectate (Huang in Taiwania 13 : 52. 1967),

Notes : The significant morphological features, namely multicellular
hairs, coiled pedicels, obscurely didynamous stamens, glabrous ovary,
conical septum, a few seeds al maturity and seeds minutely pubescent when
wet are highly characteristic of the genus and taken together arce sufficient

* T.A Ravo, The Kamataka Associatiop for the Advancement of Sciepce, Marthematics
Building Annexe, Central College, Bangalore-560 001 and 8. Chakrabori, 30/c, Garcha
1st Lane, P.Q. Ballyganj, Calcutta 700 019.
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fo assign a separate status. On embryological features this genus is
considered to hold an unique position in the Scrophulariaceae (Yamasaki
in Bot. Mag. Tokyo 70 : 162 168. 1957).

Straight or coiled pedicels appear to have some relation with the

seasonal variation and {emperature. Further, they are helpful to bury the fruit
ir the soil.

Elislophyllum pinnatom (Wall.) Makino in Bot. Mag. Tokyo 20 :
91. 1906. Ourisia pinnata Wall. in Benth., Scroph. Ind. : 47. 1835,
Hornemannia pinnata {(Wall.) Benth. in DC., Prodr. 10 : 428, 1846.
Sibthorpia pinnata (Wall.} Benth. in Beath. & Hook, 1., Gen Pl. 2 :
959, 1880 ; Hook.f., Fl. Fril. India 4 : 288. 1884, Moseleya pinnata
(WalL.}) Hemsl. in Hook., Ic. Pl. 4 ser. 6 : . 2592. 1899. Fig. 26

Trailing herbs, ca 25 cm long, puberulous fo hirsute ; stems 10 - 35
cm long, siraggling, rooting at nodes. Leaves 2 - 5 x 3 - 4 cm, broadly oblong
or ovate, membranous ; segments 5 - 7, obovate, cremate or lobulate towards
apices ; petioles 2.5 8 cm long. Flowers white c2 7 mm across ; pedicels
axillary, ca 4 cm long, slender, coiled in fruits. Calyx ca 6 mm long,
persistent, lobes ovate, acute, membrinous. Corolla ca 9 mm long,
infundibuliform, white, throat orange, bairy inside, lobes 5, obovate to
spathulate, patent nerved. Stamens ca 4 mm loug, obscurely didynamous ;
anthers 2  loculed, diverging. Discs sinuate along margins. Ovary 2 2.5

mm across, glabsous, septum conical ; styles slender, obscurely swollen at
base. Capsules ca 6 mm across, I 2 seeds in each locule, Sceds minute,
concave convex, rugulose, pubescent.

Type : NEPAL, Sheopore, April 1821. Wallich. Cat. No. 3915
(CALY)

Fis, : Jan. July; Fris. : June Qcl.

Distrib. . INDIA : E. Himalayss ; W. Bengal (nea
Nnanlnnﬂ f'?ﬁl!'\l;#!'.ﬁ\ Q;l{bam-”pnﬂl nl—r”’l"ﬁ.hl JADPAN NEW
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{/ses : Ornamental with its white flowers grown in gardens as potherb.

Chr. No. : 2n = |8 Kurosawa (in Hara, F1. Himal. (I report) : 662,
1966 and (2ad report) : 360, 1971). 2n = 16 has 4 also becn reporied by
Borgmann { in Zeit. {. Bot, 52 : 118. 1964).
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. Ellisophyllum plnnatum (Wall.) Makino, { & 2. Hahii. 3,
Flower. 4, Fruit. 5. V.8. of fruit. 6. T.S. of fruit. 7. Seed,
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Perennial, glabrous hydrophytes (fresh water or brackish). Rootstock
tuberous, rhizomatous or stoloniferous, elongate or cylindrical, often branched ;
roots fibrous. Leaves in a radical rosette, submerged and/or floaling, very
rarely emerged, mmbranaceous, alternate, long petiolate and sheathing at

Tun la rulalon webion Imwtovan ] nts [k Ao HF 1 S |
Dasc | lalmua uumuﬁ - B-l.l..ll.ll.l\-, IANCeOiale OF inear wun d u;auu\.l nuanc ana

2 ot more pairs of paratlel nerves connected by numerous transverse nervules.
Inflorescence long pedunculed scape, solitary or 2 10 spikes, emergent,
enclosed iu a caducous or persistent spathe, simple or forked, or contracted
in 10 a bhead, peduncles much elongaling in [ruits. Flowers minute,
hypogynous, ebracteate, bisexual or if unisexual plants dioecious, rarely
apogamous, spirally or rarely dorsiventrally arranged on rachis, turned
towards all directions. Tepals 1 3, rarely reduced to { or up to 6, often
petaloid and bract - like, equal or unequal, membranous, 1 - 3 veined, mostly
persistent, rarely caducous, Stamens 6 or more, sometimes reduced 1o 4 or
5, biseriate, free, persistent ; filaments unequal, filiform or subulate,
persisient ; anthers didymous, extrorse, 2  loculed, basifixed ; pollen
subglobose orellipsoid, monosulcate ; pollination entomophilous. Gynoecium
apocarpous, carpels { 2- 33 (- 9), sessile, 1 - locuted ; ovules 1 - 8 per carpel,
basal, anatropous, bitegamic ; style short ; stigma discoid or decurrent with
stigmatic ridge on ventral suture, pessistent. Follicles distinct, membranous
with cuter skin soon disintegrating, beak terminal or lateral, often curved.
Seeds without endosperm, testa single or double, if double, outer one [itting
loose and transpaveat, inner one closely fitting ; embryo straight with a single
erminal coiyledon.

Monotypic. The genus Aponogeton L. f. is confined to warmer tropics
of the world ; ca 44 species, 7 in India.

Engler treated this family under Helobiae. Takhtajan (Systema et
phylogenia Magnoliphytorem, 1966 Soviet Science Press, Moscow &
Leningrad) as well as Cronquist {Evelotion and classification of flowering
plants. Houghton Mifflin, Boston, 1968) included this Family under Najadales

e al ... OowE___1_ [ s Th L, | W B SRS EN AU W U

Bentham & Hook.1. (Gen. Pi. 3: 1013 - 1014, 1B83) consider {his in Naidaccae

*  R. Sundara Raghavan (since deceased).



APONOGETONACEAE 123

(Najadaceae) under tribe Aponogetoneae. Thorue (in Aliso 6(4) : 57 66,
1968} views it under Zosterales but Dhlagren (in Bot. Notiser 128 : 119
147, 1975) ptaces it under Hydrocharitales. Hutchinson (Fam. Fl. Pl. ed. 2.
2 : 552, 1959 & in ed. 3. 2 ; 682. 1971) however, regards both
Aponogetonaceae and Zosteraceae under Aponogetonales, which is followed
in this work. The family is closely allied to Najadaceae, Potamogetonaceae
and Zosteraceae. It differs from Potamogetonaceae bv the coloured perianth
and straight embryo.

APONOGETON

L.f., Suppl. Pi. 32, 1781 ; Edgew. in Hook., Loudon J. 3 ; 402. 1844 ; Hook.f.
in Benth. & Hook.f., Gen. Pi. 3: 1013, 1883 ; Engler & Prantl, Nat.
Pflanzenfam. 2, 1: 218. 1889 ; Engler & Krause in Engler, Pflanzenr. 24
(413) : 9. 1906 ; Hook.f., Fl. Bril. India 6: 564. 1893 ; Bruggen in Blumea
16 : 245. 1968 & in Steenis, F1. Males. 1, 7: 213. 1971, Uvirandra Mirbel,
Hist. Nat. Gen. Part. PL. 4 : 117. 1803 ; ‘Thouars., Gen. Nov. Madag, 2. 1806
(Quvirandra'). Spathium Egew. in J. Asist, Soc. Bengal 11; 145, 1842 & in
Calcutta. J. Nat. Hist. Soc 3: 533, . 15 16. 1843, non Lour, 1790,

Type : Aponogeton natans (L.) Engler & Krause.

Distrib . : A genus of ca 44 species. Tropical, from Africa, Madagascar,
Asia, Soufb - east Asia extending through Malesia to Australia ; 12 in Asia
and South - east Asia, 4 in Avsiralia, 1 in Madagascar and 14 in Alrica with
maximum diversity in Africa and Madagascar. 7 (including an introduced)
species in India. Map I

Notes : Common ir tanks, ponds, lakes eic. often in temporary pools
of muddy, stagnant or even brackish water from sea level to 1300 m altitude.
Flowering and fruiting is mostly confined to post monsoon period. The
starting tubers are edible and are consumed either boiled or roasted. often

L AE ST Ry SRR

serving as famine food. A. crispus and A. natans are cultivated in aquaria
plants in India.

A. satarensis endemic to restricted areas in peninsular India and

endancermd ac well Tha renort nf A rorcrstoie Bt e T3 | 7 gy
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is possibly based on a cultivated/introduced specimen.

Four species have been studied cytologically, of which only two viz,
A. natans and A. satarensis occur in India. The basic number in the genus
probably is x = 8 (and 12 7).. Three species ie. A. distachyos L.{. A.
madagascariensis (Mirbel) Bruggen and A. satarensis have x = n = 8. Varying
somatic numbers 2n = 76, 78, 92 displaying ancuploidy bave been reported
in A. natans indicaling a basic number x = 12, as well.
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Map 1. Distribution of Aponogeton specics in Ihe Indian subcontinenl.
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Pollen 1 colpate (occasionally trichotomocolpate) grains ellipsoidal,

spindle shaped or spheroidal ; exine reticulate or subreticulate (Sharma in
J. Palyn. Spl. issue 34. 1968). The pollen size varies from 21 u - 45 p long.

KEY TO THE SPECIES

la. Inflorescences forked and 2 spiked. 2
b.  Inflorescences simple, 1  spiked 3
2a.  Wild, Plants unisexuzl and dioecious. Leaves undifferentiated, all floating
A, satarensis 6
b.  Introduced. Plants bisexual (or apogamous). Leaves differentiated into
primary submerged and secondary floating ones
A4 shuscinire 1
abyssinicus 1
3a.  Rootstock stoloniferous. Tepals 5 6 mm [ong, caducous
A. undulatus 7
b.  Rootstock non-stoloniferous. Tepails under 3 mm long, persistent
4
da.  Leaves all submerged. Spathe 5 6 cm long. Embryo crowned with a row
of linear appendages ws A, appendiculatus 2
b. Leaves submerged and / or floating. Spathe under 3 e long. Embryo
otherwise L. 5
38.  Tubers 3 - 6 cm, ovules 2, Fruits echingts ; testa simple ; plumule attached
to base of embryo A erispus 3
b.  Tubers under 3 em, Ovules 4 B, Fruits smooth ; testa double ; plumule
absent 6
6a.  Tepals yellow, obovate, Beak of fruit short ... A. lokhonensis 4
b.  Tepals never yellow, Beak of fruit fong =~ ... A. natans §
1. Jlmn&inn uhvesinlomne Hachat

anw A D,
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1851 ; A. Benn in Dyer, F1. Trop. Afr. 8: 218.1902: B ggen in Bull
Jard. Bot. Nat. Belg. 43 : 221. 2. 1973. A tqnostachyus var.
abyssinicus (Hochst. ex A. Rlch) Engler & Krause in Engler,

Pfanzenr. IV. 13 (heft 24) : 14. 1906.

Tubers obovoid or elongate, ca 1.5 cm across. Leaves both submerged

and floating ; petiole variable in length ; primary leaves submerged, ca
1.8 x1.2 cm, obovate, main parallel veins 7 ; secondary leaves floating,
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various, linear (up to 8 x 1.3 cm), lanceolate or ovaie (up to 4 x 1.8 cm),
rounded or truncate al base, main parallel veins 5 - 7. Spike bifid, 2.5 -3 cm
mng Spﬁmt‘: C&uuwus, up o 1.4cm mﬁg Flowers uvuw, MIAUVE OF pirp puau -
violet. Tepals 2, ca 2.8 x 2.5 mm, obovate, | nerved. Stamens 6, purplish,
ca 2.5 mn. Carpels 3 ; ovules 4 per carpel. Follicles ca 6 x 2.5 mm, long

beaked with doubie testa.
Type . Ethiopia, near Aksum, Schimper 1483 (K!, L),
Fis. & Frts. : Aug,

Distrib, : AFRICA (ETHICPIA; KENYA, MALAWI, RWANDA,
TANZANIA, ZAIRE).

Notes : Bruggen, while confirming the identification of specimen irom
India (Kerala) had commented that its report from India is interesting for it
has never been earlier known to occur outside Africa. It might have been either
culiivated or accidentally introduced in ibe area. Atfempts to recoliect the
species from Kerala were not successful.

Specimen cited : INDIA : Kerala, Trivandrum, V. Nair s.n. {K).

2. Aponogeton appendiculatus Bruggen in Blumea 16 : 265, . 5. 1968
& 18: 461, £ 2. 1970,

Tubers ca 10 mm across, elongate and creeping, usually occuming in
brackish water. Leaves submerged ; lamina strap shaped, 25 35 x2 3
cm, at base undulate, with 2 - 4 pairs of slender parallel veins on either side ;
petioles up to 25 cm long. Peduncles 90 - 120 cm long ; spathe 5 - 6 cm long,

eradnonnn Cnila law B 10 0o Lang alansabing in frsite Bloooare wihilta hirnad
LALUMASUS. WIFERY LOA, O = 1 Rkl iRy WIUKE MK SiL 10 WD, 2 LOWOLS Wahht, ARt

in afl directions. Tepals 2, ca 1 1.5 mm, obovate, 1 nerved. Stamens 4
6, ca 1 mm long. Carpels 2-3,cal1x0.8mm, 1 -ovuled. Follicles 10 - 12 x

6-8 mi, beak lf-l'l]fl.lllﬂl e ; fesia SlIﬂPIB cmnry‘u D[‘JDVHI.'B crowned wiili

2 row of linear tortuous appendages.
L]

Type : Alleppey, Nov. 1893, Lawson 113 (K, holo ! isotype CAL.{, K !)
Fls, & Fris. : Aug. Dec., when water turns brackish.

Distrib. : INDIA : along coastal belt, Kerala, Maharashira and Tamil”
Nadu endemic.

Notes : 1. Thongh collected as early as 1887 it was misidentified as

A, crispus Thunb. tiil 1968 when Bruggen described it as a new species. It
has been collected from Spurtank at Egmore (Madras, India) but jt has not
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been recollected. Many specimens labelled as * A. crispus Thunb.” by C.E.C.
Fischer at K or MH are misidentification of the species. Stocks collection from
‘Concan’ is aclually from Chorla ghat bordering Ratnagin district (Maharashtra)
but he too had misidentified it as ‘A. undulatum Roxb.’. Bennets report of this
species from West Bengal (FL Howrak district 25, 1974} with tepals
measuring c& 5 mm is again a misidentification of A. undulatus so common
in West Bengal, having similar unduiate submerged leaves and such large
tepals. This species, as known at preseat, is confined to peninsnlar India
especiall}r in Vembanad lake between Cochin and Alleppey in Kerala from

e —— ™ T

where C.D.K. Cooke, has very recently rediscovered it,

Due to its close similarity to both A. natens and A. undulatus
especially in the vegetlative state, it has often been either overlooked or
misidentified, hence its apparent rarity, Nevertheless it is a threatened species
but wherever it could be located it is tocatly abundant. In the fruiting it is
readily distinguished from other species by its characteristic embryo. In the
shape of its embryo it superficially resembles Cryptocoryne ciliata (Roxb.)
Fischer ex Wydl. (ARACEAE) also occurring in brackish waters.

o I N ALPUR TN f arn e in brackish waters at n_ .......
- STEEUFIREEE - L LLIS hpl.'-l-lﬁh DUCUrSs lllUbll]" ll.l OTACKISH WAICTS A& l-' I“"'E'“E

from 1.5 - 4 m. From April to September the reclaimed rice fields a Iong side

the canals and backwaters are flushed with rain waters from the mountains
but from November to _Anni the level of water recedes and brackish water

REERS AW B WAE e e e R

displaces fresh water. It flnwers only when the brackish water inundates the
rice fields during the post monsoon period. The inflorescence escapes
affention as it occurs at great depths when water is very much nurbid, leaves

not quite visible and the flowers scarcely emergent (based on field notes by
C.D.K. Cook).

3. Uses : Tubers stili form part of diet fo farmers at Vembanad and
neighbourhood in Kerala and two year old tubers are preferred by them.

4 Cl'ﬂ‘lfﬂl‘l:ﬂflflﬂ gtartire + Trie o vilnearalsla oo nnd
T SaEwy . iS4 YUIIETEIU al.rw ESANG 1

or destsoyed it is likely to become exlmct Efforts should be ade la propagate

the tubers in similar habitats along coastal regions of Karnataka, Kerala, Tamil
Nadu and Maharashtra.

LI.'Lr

Specimens cited : MAHARASHTRA : Chorla ghat, near Ratnagiri,
Stocks s.n. (K, L). KERALA : Alleppey backwaters, August 1887, Madras

Herb. No. 52935 (MH) ; Nov. 1893, Lawson 113 (K, CAL) ; Nov. 1901,
Alleppey, Ambalapuzha, K. Rangachari s.n. (K) ; Vembanad lake near
Alleppey, K. Venkoba Rao 4073 (K) and C.D.K. Cook 5.n. (WAG). TAMIL

”&rﬂ"l' - BB F 95 1 4 SR AT
NADU ; Madras Spuriank, l:.gmure Madras Herb. No. 73304 {MI‘I)



J
']

fad

Aponogeion crispus Thunb., Nov. Gen, 4 : 73. 1781 (crispum) ;
Thwait., Enum, P1. Zeyl. 333. 1864, excl. descr. ; Hook. £, in Fl. Brit.
India 6 : 564. 1893 ; Engler & Krause in Engler, Planzenr. 24 (4, 13) :
12. 1906, excl. descr. ; Fischer, FL. Pres. Madras 9: 1598, 1931 (Repr.
ed. 3:1115.1957) p.p. ; Bruggen in Blumea 18 : 481, 1. 1, 6. 1970,
A. echinatus Roxb., Fl. Ind. 2 : 210. 1832 {echinatum) ; Hook. {., Fl.
Brit. India 6 : 564. 1893 ; Subramanyam, Aquatic Angiosperms 92,
1962 ; Bruggen in Blumea 18 : 483. f. 1 & 7. 1970 ; Saldanha &
Nicolson, Fl. Hassan dist. 635, . 106. 1976 ; Matthew, Ill. Fl. Tamil
Nadu Camatic : 1. 774. 1982 & FL. Tamil Nadu Camatic 3 : 1713. 1983,

Local names ; Kekatiya (Sans.), Kotikilangu (Tam.}

Tubers 3 - 5 x 2 - 2.5 cm, ovoid, obovoid or giobular. Leaves variabie ;
subrerged ones membranaceous, 15 - 20 x 4 - 5 cm, oblong - lanceolate,
rounded fo subacute at apex, truncate at base, undulate, main veins paraliel,
7 - 9; floating leaves chartaceous, 6 - 18 x 1.7 - 4 cm, linear - oblong, elliptic -
lanecolate or {anceolate, rounded at apex, subcordate at base, nerves 7 11,
connecting nervules chsolete ; petioles up fo 50 cm iong. Spathe 2 - 2.5 cm
long, caducous. Spikes solilary, 8 15 cm long, oblong, densely Howered.
Flowers white to pinkish, furmned all directions, mildly fragrant. Tepals 2, 2 -
22 x 1.5 1.8 mm, obhovate cuneate, 1 nperved. Stamens 6, 2 2.5 mm
long ; filaments subulate, broadened at base ; anthers violet. Carpels3,ca2 x
1 mm, with some excrescences, 2 - ovuled ; styles thick. Follicles 6.5 - 12 X
2 - 5 am, ovoid, with some kard excrescences, beak terminal, 2 seeded. Seeds
6- 8 x 2 -3 mm, oblong, fiat on one side, turgid on other side,

Type : Ceylon, Thunberg s.n. (UPS, n.v.).
Fls. & Fris. : Aug. - Apr. ; [peak flowering between Jan.  Apr.|.

Distrib. : INDIA : West Bengal, Aadhra Pradesh, Kamataka,
Maharashtra, Tamil Nadu and Kerata : SRI LANKA,.

Habitat : Common in lakes, ponds and tanks. Associated with species
of Caldesia pariatore, Potamogeton 1., Limnophyton Mig., Najas L. elc.

Notes : Bruggen (Blumea 18 : 485. 1970) remarks that A. echinatus
is closcly related fo A. crispus it fater persnnn! communication (1984) that

Loned —on cornnmimenantal I L
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A. echinatus (from India) under identical conditions, be confirmed that both
represent one and the same species,

In herbaria, this species is often confused with A. ratans in vegetative
state mainly due to their superficial simijarity and ovedaping distribution
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pattern. Thus is mainly because both specics arc superficially sitnilar in the
vegetative stale and besides the distribution of A, nafans extends to regions
where A, ¢rispus also occurs. However, in lowering or fruiting they are
distinct for A, natans has 6 - 8 ovules (as against 2 ) per carpel and the seeds
possess a double testa (as against simple testa ). Roxburgh himself has
contributed to this confusion on the identity for in his brief description of A.

Srdiinmine h o m s man A o B Frmoboad o F P

LRI, ne i.ﬁﬁdir’ﬁj"ﬁi‘lﬂ}' mientions the numberof seeds as 6 Linsiedn 01 )
possibly referring to the entire gynoecium instead of a single carpel.
Moreover, while deating with A. natan; (P1. Corom. ! : 58. 1. 81, 1795) he
supplements the description mentioning that “there is a variety,if not a distinct
species, with hedgehoged two seeded carpels but in all other respects the
same”, Further in his plate he illustrates, apart [or the 6 - seeded follicles, threc
echinate and 2 seeded carpels as well, the latter undoubtedly referabte 10

‘A, echinatus'
2. Prain (l.c.), Haines (/.c.), Duthie (/.c.) and N.C. Nair {{.¢.) report the

Occurence of “A. crispum Thunb.” from Bengal, Punjab or Utlar Pradesh but
a scrutiny of specimens at CAL, BSD and DD revel that they are mis
identifications of A. undulatus Roxb, so common in North & Eastern India.

The distribution of A. crispus does not extend to these regions.

3. Edgeworth (in Hooker, London J. Bot. 3 : 404, 1844) refers to A. dispermus
rom. nud. but there is a specimen of Wight s.n. at K labelled A. dispermum

Wh]ﬂh iﬂ nrna athar than 4 TN WS I o I T Derzelmnmtla, A I
EEEEAE LR ANV WERIRA WL Sy ERFEFFHMEES BAWVWYALF hvluclll‘.l}r Fa ulﬂ}ml.ﬂfluﬂ [ )]

synonymous to A. crispus.

Uses : Tubers are edible. This species is often cultivated as an aquarium
plani.

Specimens cited 1 Andhra Pradesh : Biccaval, Godavari district,
25.12.1901, Bourne 3200 (K, CAL, neotype of A. echinatus Roxb.) ; Nellore,
2.2.1929, Jacob 18519 (CAL) ; Srikakulam, 6.9.1982, Balakrishnan 89489
(CAL) ; Narsapur, Medak district, 20.9.1958 Sebastine 6752 (MH) : Kolleru
lake, E. Godavari, 22.1.1958, Subramanyam 5066 (MH) ; Pakhal, Warangal
tUst. £7.2.1963, Henry 15945 (MH). Karnataka : Biligirirangan hills, Mysore
district, 6.9.1961, A. S. Rao 73715 (BSI). Tamil Nadu : Palani, Madura dist.,
éggjigf:;lﬂanﬁl(kl;[ﬂ ; Pa}amdc, Dharmmapuri dist. 14.2.1980), Jayseelan
CoU=0 \RadL ) viinaurpeiial, S, Arcot, 13.12.1978, Matthew & Perumai
20164 (RHT) ; Puducottai, 7.2.1980, Diraviam 26349 (RHT). Pondicherry,
Puthupatti chavadi, 23.2.1972, Thanikaimani s.n. (HIFP).

4. Aponogeton lakhonesis A. Camus, Nat. Syst, 1 : 273, £ 18. 1909 &
in Locomte, Fl. Gen. Indochine 6 ; 1226, 1942 ; Bruggen in Blumea
18: 479, I. 2, 3a. 1970 ; Steenis in FI. Males, 1 (7): 216, 1. 1 & 3.
1971, A. luteus A. Camms, Not. Syst. 2 :204. 1911 & in Lecomte, F1.
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Gen. Indochine 6 : 1227, 1942, A, monostachyon A, Camus in
Lecomte, Fl. Gen. Indochine 6 : 1225, 1942,

Tubers up to 2 cm across, elongate to obovoid. Leaves variable ;
submerged leaves membranaceous, 12 - 20 x 0.8 3 cm, linear to ovate or
narrowly oval to linear, atienuate at base, narmowly cuneale or rounded at
apex, main parallel veins 7 - 9 ; floating leaves (not seen in Indian collections),
up to 17 x 4 cm, cordate or rouaded at base, cuneate and rounded or blunt
al apex, main veins patallel, 7 9 ; petioles 7 - 30 um long. Spathe ca 1.5
cm, cadu:cuns sp:kes dense, i5 20 cm Iung with peduncle, sl:ghtly

mm, 1 nervcd. Stamens 6, 1.5 3 mm; ﬁlaments broadened towards base.
Carpels 3-5,1-1.7x¢ca 1 mm, 4 - 8 - ovuled. Follicles ca 3 x 2 mm, beak
terménal or lateral, Seeds 2 - 3 x cq 1 mm with double testa, outer one loose,

inner closely Rtting.

Type : Laos, river Attopeu Lakhon mountains, Harmand s.n. (P !).

Fls. & Fres, : Oct. - March.

Distrib. : INDIA : Assam, Meghalaya, Nagaland ; BANGLADESH,
CHINA, THAILAND, VIETNAM, LAOS, CAMBODIA, AND MALESIA.

Notes : This species is most common in S.E. Asia but infreguent in
India. Conlined to hilly tracts of North Eastern India. It is readily distinguished
from other Indian species by the yeliowish tepais.

Specimens cited : Assam : Tengal, Oct. 1898, Prain’s coll. 170 (CAL) ;
Talap, 23.3.18%4, G.A. Gammie s.n. (CAL) ; 1836, Unknown collection Ace.

I XN AFulM s B fA R TR RT M X EFIE. AW Tl R S AT
NO. 4¥5006 (LAL) ; Dmationg, N. Cachar hills, Craip 556 (CAL).

) Aponogeton natans (L. )Eng]er & Krause in Engler, PRlanzenr. 24 (4,
13} : 11. 1906 ; Fischer in Fl. Pres. Madras 9 : 1598. 1918 (Repr. ed.
3 : 1115. 1957) ; Fyson, Fl. South Ind. Hifl Stat. 684. £, $63. 1932 ;
Subramanyam in Aquatic Asgiosperms : 92, 1. § . 54. 1962 ;
Mahesbwari, F1. Dethi 248. 1963 & 13l. B. Delhi t. 209. 1966 ; Nair
in Rec. Bot. Surv. India 21 (1) : 256. 1978 ; Bruggen in Blumea 18
477, §. 2. 1970 ; Bennet, Fl. Howrsh dist. 25, 1979; Mauilal &
Sivarajan, Fl. Calicut 306. 1982 ; Matthew, Fl. Tamil Nadu Camnatic
3 : 1714, 1983, Saururus natans L., Mant. 2 ; 227. 1771. Aponogeton
monostechyon L.1., Suppl. Pl. 214. 1781 ; Roxb. Pl. Corom. 1 : 58, ¢,
81. 1795 & F. Ind. 2 : 210, 1832 ; Edgew. in Hook., London J. Bot.
Kew Gard. Misc. 3 : 403. £, 17. 1844 (momnostachys) ; Hook.f,, Fl. Brit.
India 6 : 564. 1893 ; Prain, Beng. PI. 2 : 1122. 903 (Repr. ed. 2 ; 845.
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1963) ; Cooke, Fl. Pres. Bombay 2 : 837. 1908 (Repr. ed. 3 : 348.
1958) ; Haines, Bot. Bih. Or. 846, 1249. 1924 ; Duthie, Fl. Upp. Gang.
Plain 3 : 313. 1929 (Repr. ed. 2 : 373. 1960). Spathium monostachyum

Edgw, in Calcutta J. Nat. Hist. 3 : 533, t 16. 1843,

Local names : Jechu (Hindi, Sans.} ; Parua - Kilangu (Ma).} ; Kalkangi
(Sans.) ; Koddi, Kotechi - Kilangu, Neidhal (Tam.) ; Namma Nammadumpa,
Namma Kilangu (Tel.).

Tubers 1.5 - 2 cm across, eiongate, up to 3 X 2 cm. Submerged ieaves
3-6x0.4 - 1.5 cm, lanceolate or oblong, cuncate at both ends, membranous,
transparent with 2 3 paralle! main nerves on either sides, floating leaves

R 12 w1 9 2 omn linnoar _ sahlang canasta ssandsd hoctate ne conedata ot
T Al A LS < Liy FiICAl - UURE, CHiRail, ivuiiuol, dasiaie Ui LVoiadic de

base, acute or obtuse at apex, main paraltel nerves 5 - 7 [9], distinct ; petioles
much longer than blade. Spathe ca 1.5 cm long, caducous ; spike 3 8 cn’
long, 4 - 5 mm in diam., solitary ; peduncles up to 30 cm long. Flowers
inodorous, blue, bluish  violet, lilac or rosy pink, tumed in all directions.
Tepals 2, 1.5- 2 x 0.5 - 1 mm, suborbicular, cbovate or spathulate. Stamens
6, 2.5 - 3 mm long ; filaments purple ; anthers bluish - purple. Carpels 3, ca
2% 1 mm, 6-8 ovuled. Follicles 3, longer than tepals, ca 4 x 3 mm,
subglobose, smooth, beak terminal, Seeds 4 8, 1.2-1.8x 0.5 0.8 mm,
oblong, ribbed, outer testa loose, winged and transparent, inner one brown

ownd B 1

&1G Closely fitting the embryo.
Types : India, Koenig s.n. 479.1 (LINN 1),

Fls. & Frts. : Almost throughout the year ; peak flowering in peninsular

India is from July - Oct,, in N. India from Aug. Nov. and in Eastern India
from Feb. April.

Habitat : Common in stagaant shallow temporary waier ponds, water
logged rice fields, marshes from sea level up to 1300 m.

Uses : Tubers edible.

Cytology : 2n = 76, Sharma & Chatterjec in Cytologia 32 : 289 - 291.
2n = 78, 92, Misra in Bull. Bot. Soc. Beng. 26 : 47 51. 1972

Distrib. : Almost throughout India except in arid areas and at altitudes

above 1300 m ; SRI LANKA.

Notes : As stated under A. crispus, Roxburgh’s piate and description
partly depicts A. echinatus as well, an error repeated by Subramanyam (Lc.).
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Though in the vegetative state it is similar and often confused with A. crispus,
A. undulatus or A. appendiculatus, it is readily distinguished from them in
the fHowerning or fruiting by the number of ovules per carpel and the seeds
with donbie testa.

This is the most common species found in India and is displaced by
A. lakhonensis in 5.E. Asia.

Specimens cited ; INDIA. Andhra Pradesh, Sribarikots, Nellore dist.,
Aug. 1883, Gamble 12387 (CAL}; Dachuru, Nellore dist., 10.7.1917, Fischer
4098 (CAL) ; Smungavarapukotz, Visakhapatnam dist., 21.10.1964, G.V.S.
Rao 21820 (MH) ; Digurametta, Kumoof dist., 6.8.1972, Elfis 42150 (MH).
Gujarat : Mandvi, Kutch, Indraji Thaker s.n. (BSI). Kamataka : Someshwar
tank, Biligiriragan hills, 25.4.1962, A.S. Rao 79784 (BSI). Kerala : Puthiyara,
Calicut dist., Sivargjan 1728 (CALIL} ; Quilon, Nov. 1910, Meebold 12610
(CAL). Maharashtra : Katejhari, Chandrapur, 11.8.1973, Wadhwa 137278

JRCH aaiak - 'ﬂn‘m-.l; tf r Hnr- "."1'?'1:! !l:l".:l""l\ A venrbene F‘fﬂﬂnﬂ f“n\
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Tamilnadu : Vandalur, Chengalpet dist,, 1.10. 1974, Henry 45546 (MH) ;
Hengi tank, Courtallam, 28.7.1953, Subramanyam 3901 (MH) ; Karaikudi,
28.11. 1977, N.C. Nair 51671 (MH) ; Veeranam lake, 2.10.1978, Matihew

6. Aponogeton satarensis Sundararaghavan ef al, in Kew Bull. 36 : 687,

£1. 1982,
Plate 3, Fig. 27 & 28

Scapigerous, partly submerged annuals, 16 25 cm high, dioecious,
both sexes similar in shape and size ; fubers 14 - 16 mm across, light brown,
globose to ellipsoid. Leaves glossy, glawcous, 3.5 82 x 0.4 - 1.4 cm,
lanceotate, cuneate to rounded at base, tapering and acute at apex, main
paraltel veins 2 - 3 pairs ; petioles 4 - 13 cm long. Spathe conical, caducous,
R-12x2.5-3 mm; peduncles 16 - 18 cm Jong. Spikes dioecious, once forked,
purplish, inodorous. Flowers turned in all directions. Male inflorescences 5
7 cm long. Tepals 2, purple, furning rosy to pale white, ca 1.6 x 1.3
mm, obovaie, 1  nerved. Stamens 56, ca 2 mm long ; filaments purple,
subulate ; pistillodes 3, purple, conical. Female inflorescences 2.5 - 5.5 cm
long. Tepals and staminodes absent. Carpels 3, purple, ca 1.8 x 0.9 mm ;
ovules 2 per carpel, fruiting peduncles up to 12 cm long. Follicles 6 - 7 x ca

Types : Mavashi platesu, Salara districl, Maharashtra, 1200 m, Yadav
15 (holotype CAL !, iso K! BSI and Ram Narain Ruia College, Bombay).
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Fig. 27. Apunogeton satarensls Sunidararaghavan ef al. 1. Male PLon.

<. Spathe. 3. Young inflorescence. 4. Open flowers. §. Tapul 6,
Stamos.
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Fig. 28, Aponogeton sutarensjs Sundararaghavan. 7. Normal Plant. 8.
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Fis. & Fris. ; May Sept.
Distrib. : INDIA : endemic io Mavashi plaieau, Satara disirici,
Maharashtra.

Habitgt : In temporary shallow staghagi pools, associated with common
hydrophytes and semiaqpatic or marshy species of Burmannia, Cyperus,
Drosera, Eriocaulon, Pogostemon, Rotala and Utricularia. The depth of soil
water never exceeds 60 cm, the tubers mostly rooted in mud along the
periphery where the depth of water is less than 25 cm. This species completes
its life cycle within a span of 5 6 months, later withering off leaving the
lubers buried in soil till the advent of the next monsoon when the dormant
tubers sprout. Though similar such babitats are common ajong the Sahyadris
(North Western Ghats) especially the Panchagani plateau (also in Satara
district), this species was never collected,

Cultivation : The tubers were raised in the experimental garden at Pune.
They flowered profusely and set fruits as well but they failed to tide over the
cold and dry seasons ; from Oct. - May, the tubers ultimately decayed before
the onset of next monsoon. Efforts are made to cultivate them in the light of
Pas! experience gained.

Conservation status : This species is confined and growing luxuriently
in shatlow temporary pools or puddles of Mavashi plateau during the monsoon
scason. Due to its fragile babital this species is likely to become extinct.
Efforts were made to successfully raise this species in similar habitats along
the Sakyadris as well as in the experimental garden at Pune. It has been
Proposed to fence the plateau enclosing a few puddies where this species
ETOWS gregariously.

Chr. Now + Thehaoloid_namber s = 8 which is_a_f

(“Hpuhlished), confirming the basic nember as x = &.

‘ Notes : Apnogeton satarensis is the first record of a dioecious species
from Asia. 1t is also the first report of an Indian Aponogeton with forked
Inflorescence, unusual in any Asiatic species. It is closely allied to A. decaryi
Jumelle from Madagascar. However, the Indian species is unique in that both
SeXes are similar in shape and size but for the inflorescence. The male plants
ouinumber the female plants by 10 : 1. Germination of seeds is profuse and
normal in nature.

_ Specimens cited : Maharashira ; Mavashi plateau in Satara disl., at 1200
m, June 1980, Yadav Y 15 (CAL, K, BSI) and Ram Narain Ruia College,
Bombay ; 24.9, 1983, Sundara Raghavan 161738 (BSI).



136 BOTANICAL SURVEY O INDIA

7. Aponogeton undulatus Roxb., (Hort. Beng. 26. 1814, nom. nud.) Fl,

N L
+ e v ami krw ¥ . []

Pflanzenr. IV. 13. heft 24 - 12. 1906, pro nomen : excl. descr. ;
Bruggen in Blumea 18 : 465.f. 2. 1970 & in Steenis, F1. Males. 1(7) :
213. 6. 1 2, 1971, A. microphyllum Roxb,, Fl. Ind. 2 210, 1832 ;
Hook. £., F1. Brit. India § ;: 564. 1893. Spathium undulatum Edgew. in
Calc. J. Nat. Hist. 3 : 533, t 15. 1843, Ouvirandra undulata Edgew.
in Huuk London J. But Kew Gard Mlac 3: 405 . 18. 1844,

Landb Hngeschool Wagen 2 96, f 1- 3 1958 A. crispus auct. non
Thunb 1781 : Hook. £, Fl. Brit. India 6 : 564, 1893, p.p. ; Prain, Bengal
PL. 2 : 1522, 1903 (Repr. ed. 2 : 845. 1963) ; Haines, Bol. Bih. Or. 5:
847. 1924 (Repr. ed. 3 : 888. 1961) ; Duthie, F1. Upp. Gang. P1. 3 :
313. 1929 (Repr. ed. 2 : 374. 1960} ; Nair in Rec. Bot. Surv. India 21 :
255. 1978, Spathium microphyllum (Roxb.) Voigt, Hort. Suburb.
Calcuit. 694, 1845,

Rhizome stoloniferous, propagating by runners. Tubers 6 25 mm
across, oveid, elongate or globose, siooth, Leaves inostly submerged, rarely
floating ; submerged leaves membranaceous, 10 33 x 0.6 3 cm, linear -
oblong, lanceolate or strap - shaped, cuneate at base, acute or tapering at apex,
parallel mam nerves Z - 3 palrs on either side ; petloles usually shorter than

at base cunea!e or b]unt hpped at apex, peuoles longer than hlade Spathe
ca L.5 cm long, ofien persistent. Spikes 7 10 cm long, lax, elongating up
o 16 cm in fruiis. Flowers inodorous, whiie or rosy pink, turned ali directions.
Tepals 2, rarely 1 or 3, 3 - 6 % 1.3 - 5 mm, obovate or spathulate, 1 nerved,
caducous. Stamens 6 ; Lilaments pinkish, broadened at base ; anthers
yellowmh Carpc[s 3,ca 1.5 mm [ong, 2 - ovuled. Follicles 5 -6 x3 -4 mm,

simple,
Type : Roxburgh Icon. No. 936 CAL, in
Fls. & Fris. : July Nov.
Distrib. : INDIA : Assam, Blhar, Maharashtra, Onssa, Pun]ab Uttar

Habitat : In ponds and pools, fairly common in North and Eastern

Notes ; 1. In Iresh condition this species is readily dislinguished by the
irregular alternating pattern of opaque and transparent bands in the mesophyll,
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a feature not observed in any other species of Aponogeton.

2. The 1ype of A, microphyllum Roxb. (Roxburgh’s Icone No. 1232 at K}
showing white tepals and persistent spathe differs from his description of biue
flawers and caducous spathe but van Bruggen views it as synonymous to A.
undulatus in vlcw of the large tepals, ﬂolnmfemus nature and pemstent

he exmmned at K, BM or CAL

3. This species can be propagated vegetatively by runners that superficially
resemble peduncles and 5 9 plautlets can be produced from each plant.

Specimem‘ cited : INDIA. Madhya Pradesh : Bastar, 6.9.1962, 5.K. Jain

B P TFd FrTATFL - b 37 A TRAT Comtors 24 1 BT ATY .
La B B L T Y l'ﬂ.ﬂ.l.u‘lldhullﬂ " n-ll\-lllFlI, der B aTFa d FYL U“fll-“jﬂ-l“ ' Pl QLR ),

Malad, 24.7.1955, Shah 4669, 4670 (BLAT) ; Malad, 19.10.1957, Shak 9322,

9324 (BLAT) : Borivali, 24.7.1955, Fernandez 1944 1947 (BLAT),
26.10.1953, Fernandez 160X ”:-“ A'T“! Orissa ;| Without tr}rgclsg low: ﬂhlu

L= Y ¥ ew | e A L

20.4.1965, Abraham 325 (CAL} Utt:u' Fradesh : Gorakhpur, Arora 143]
(CAL). West Bengal : Dindughat, 24.8.1877, G.King s.n. (CAL) ; Andul,
Howrzh dist., Bennet 892 (CAL).

Doubtful species :

In a cursory reference, Edgeworth {in Calcutta J. Nat. Hist. Soc. 3 : 533,
1843) mentions A. pusillum described in Roxburgh’s Flora Indica and again
repeats it under the genus Ouvirandra (in Hook., Lond. J. Bot. 3 : 403, 1844)
as O. pusilla (species No. 5 under spicae singulae). There is no reference by
Roxburgh in his Flora Indica to any such species. Possibly it may only be
& manuscript name of Edgeworth or more likely a misprint for A.
microphyifum.
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Accepted names are printed {n Griseh. & Schenk. 33
Roman, synonyms in Italics, fnlgens (Wall) Brguet 33, 34
Acetegetonr Bl 2 thomsonii (Hook. f. & Thoms.)
Adenophora Fischer 26, 27 Bormm. 33, 38
alpina Nanaf, 27 Aubletia caseolaris Gaertn. 17
— himaiayana Feer 27, 29 Azima Lam. 1
khasiana (Hook. f. & Thoms.) tetracantha Lam, 2
Feer 27, 31 Bignonia indica L. 76
stcnanthina (Ldb.) Kitagawa Blarti Adans. 14
27 Campanula L. 27, 36, 104
Aponogeton L. £, 122, 123 agrestis Wall. 112
ahyssinicus Hochst. ex A_ Rich, alphonsii Wall. ex A. DC. 37, 38,
123, 125 45
appendiculatus Bruggen 1235, alsinotdes Hook. I, & Thoms. 37,
126, 132 33
crspus Thunb. 123, 125, 126, argyrotricha Wall. ex A. DC. 37,
127,128, 129, 131, 132 39
crisptes quct, non Thunb, 136 aristata Wall, 37, 40
distachyos L. { 123 benthamii Wall. ex Kitam. 37, 41
echinatus Roxb. 128, 129, 131 cana Wall. 37, 43
leptostachyus vac. abyssinicus canescens Wall. ex A. DC. 41
(Hochst. ex A, Rich.) caperonioides Kloisch 51
Engler & Krause 125 carnosa Wall, 103
Iakhm:eusls A. Camus 125, 129 cashieriana Royle 37, 45, 46
luteus A, Camus 129 var. evolvilecea (Royle ex A.
madagascariensis {Mirbel) DC.) C. B. Clarke 45, 46
Bruggen 123 colorata Colleit 41
microphyllum Roxb. 136, 137 colarata Wall. 49
monostachydn A, Camus 130 var. betica Hook. f. &
monostachyon 1. [, 130 Thoms. 51
123, 135,129,130 evolvulacea Royle ex A. DC. 45
pusilfum Roxb, 137 Julgens Wall. 34
Salarensis Supdararaghavan et al  gracilis Forst, 112
123, 125, 132, 135 heffmeisteri Klotsch 49
Stachyosporas de Wit 136 kimalayensis Klotzsch 49
undulatus Roxb, 125, 127, 129, integerrima D. Don 51
132, 136 khasiana Hook. £, & Thoms. 31

Aponogetonaceac 122 longifolia Roxb. 358

Asynewia Grisch. & Schenk. 26, latifolia L. 36, 46
3 marginata Thunb, 112
canescens (Waldst. & Kit.) modesta Hook. . &
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Thoms. 37, 47
nakaol Kilam. 53
odorata var. ramulosa (Wall.)
Hook. [ & Thoms. 49
pallida Whall. 37, 49
var. pallida 50
var, tibetica (Hook. & Thoms.)
Hara 50, 51
peduncularis Wall, ex
A.DC. 114
purpurea (Wall.) Spreng. 74
ramulosqa Wall, 49
ramulosa Wight 54
stricia Wall, 51
sylvatica Wall. 37, 51
tenuissima Duan. 53
thomsonit Hook. f. & Thoms. 35
viridis (Wall.) Spreng. 81
wallichii Babu 41
waltiana Nayar & Babu 37, 52
wightti Gambie 54
Campanvlaceae 25,117, 118
Campanuleae A. DC. 15
Campanudege C. B. Clarke 26
Campanuloideae Schonl. 25, 26
Campanumoca B, 27, 54, 55, 56,
102
celebica Bl 38
intlata (Hook. f. & Thoms.) C. B.
Clarke 55, 57
javanica BI. 55, 56, 57
lancilolia (Roxb.) Merr, 55, 8
parviflora {Wall. ex A. DC.)
Benth. 55, 59, 60
Cephalostigma A. DC, 104, 107
erectum (Rothex R, & §.) Vatke
137
Jlexuosum Hook. [ &
Thoms. 108
firsutum Edgew, 109
hookeri Clarke 110
panicttfotim A DC L
schimperi Hochst. ex
Richard 107
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Codonnpsis Wall. 6, 55,
36,61, 162
Codonopsis Moeliono 55
sect. Leptocodon Hook. [ &
Thoms. 1{1
affinis Hook. f. & Thoms. 62, 63
benthamii Hook. f. & Thoms,
62,63
clematidia {Schrenk) C. B.
Clarke 62, 65, 73,74
conmvolvilacea Kurz 83
dicemtrifolia (C.B. Clarke) W.W.
Smith 16, 62, 67
foctens Hook. f. & Thams. 62,
69
gracilis Hook. [. & Thoms. 102
grittithii C.B. Clarke 62, 71, 72
inflata Hook. £, & Thoms. 56, 59
Jjavanica (Bl.)Hook. . &
Thoms. 58
lanciferlia (Roxh.) Mocliono 58
nepalensis Hara 84
ovata Benth. 62, 72, 73
vl cuspidafae Chipp 65, 74
var glabruta Hook. f. 74
var. obtusg Chipp. 67, 74
var. ramosissima Hook. 1. &
Thoms. 74
parviflora Wall.ex A.DC. 39
purpurca Wall. 56, 62, 74, 76
rotundilotia Benth. 62, 76, 84
subsimplex Hook. f. &
Thoms. 62,77
thalictrifolia Wall. 62, 79
viticiflora Weibel 83
viridis Wall. 61, 62, 72, 81
viridis Hook. . & Thoms. 56, 71
var. hirsuta Chipp 71
Cnptocorvae ciliata (Roxb.)
Fischer ex Wydl. 127
Cynanthus Wall. ¢x Bently. 26, 84
cordifolius Duthic $6
futvanus A. M. 81, 92

hookeri C.B. Clarke 56, 87, 8%
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var. hispidus Marquand 87, 88 Galenia asiatica Bum. £.7, 9

var. fevicaulis Franch, 87, BR Glosocomia D. Don 6
incanus Hook. I. & Thoms. 86, clematidia (Schrenk) Fischer
K8 65, 73
var, lefocalyx Franch. 89, 99, tenera D Don 79
101 thalictrifolia Wall. 79

var. trichocalyx Franch. 88, Goodeniaceae 20

-8 Hornemannia pintutta - (Wall.y ——————

inflatus Hook. . & Benth, 120
Thoms. 86, 39,90 Lagerstroemia grandiflora Roxb.
var. rifus Franch. 89, 90 ex DC. 13
var. tenuis Franch. 90 Leptocodon (Hook. f. & Thoms.)
mtegra Wall. ex Benth. 83, 86, Lem. 26, 101
90 gracilis {Hook, {. & Thoms.)

leiocalyx (Franch.) Cowan 99 Lem. 102
Iinifolius Wall. ex Hook. . 93, Leptospartion grandiflorum

04 {Roxh. ex DC.) Griff, 13
lobatus Wall. ¢x Benth. 85, 91, Lighifootia L'Herit. 107
92 hirsuta (Edgew.} Winmm. ex
microphyviiuy rdgew 93, 94 Hepper 109
nepalensis Kitam. 93, 94 Lobelia Adans. 56
pedunculatas C. B. Clarke 86, Jrutescens Mill. 24
94, 90 plumeri L. 21
var. crenatus Marquand 94, 99 taccada Gaertn, 22
spathulifolius Nannf. 86, 89, 99, Monetia subgen. Azima Baill. 2
10} Moseleva pinnata (Wall.) Hemsl
Cyclocodon Grilf, 53, 56 120
adnatus Griff, 58 Ourisia pinnate Wall. 120
distans Griff. 59 Quvirandra pusifla (Roxb.)
parviflorum (Wall. ex DC.) Edgew. 137
Hook. (. & Thoms. 59 0. undulgte Bdgew. 136
Dentella erecta Rothex R, & S, Peracarpa Hook. t. & Thoms. 27,
i07 103
D. peratifolia Willd, ex R. & S. camosa (Wall.) Hook. f. &
107 Thoms. 103
Dobera Juss, 1 Pivteuma sect. Podanthum G.
glabra (Forsk.) Poir. 10 Don 33
Duabatign Buch.-Ham. 12, 15 thomsonii {Hook. £) C. B,
grandiflors (Roxb. ex DC.) Clarke 35
Walp. 13 Pogapate Sonner 14
Soneraiiol. ~ "
Ellysiophyilaceac 119 indicum Lam. 117
Ellisiophyilum Maxim 119 Pratia Gaud, 56

pinnatum (Wall.y Makino 120 Rhizophora caseolairs 1. 15,17
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Salvadoral. 1,3

mdica nght'? 9
koenigit Arn. 9

hlm'lfl.ﬂﬂ nﬂml‘ ‘
B g Eer il o

persical. S

var. indica (Wight) Rav &
Chakraboiti 7, fy b

vat. persica 7

var. tuticornica T.A. Rao & §,
Chakraborti 7, 9

var, wightiana (Planch. ex
Thw.} Verdc. 9

persica sensu Roxb, 9

stocksii Wight 5

E’nﬂfﬁmm Fﬂﬂvw 123
mwrophyﬂum (Roxb.} Voigt 136
monostachyum Bdgew. 131
andulatum Edgew. 136

Sphenoclea Gaerin. 115, 118
pongaﬁmn A DC 117

[ g I Y

LG}‘ ld-ll.l-h“lll. TG, .I. l.ﬂ

Sphenocleaceae A. DC. 25

Sphenocleaceae Mart. ex Lindl,
115

Sphenocieae School 115, 117

Sphenocleideze Fedorov 115

Sphenocleoideae 26, 117

Uvirandra Mirabel 123

Wightiana Planch. ex Thw. 9 Wahlenbergia Schrad. ex Roth 26,
Salvadoraceae 1 104, 107
Saururus natans 1.. 130 agresiis (Wall.) A. DC, 112
Scaevola L. 20 candoliei Tuyn 111
bela-modagam Roem. & Schuit capensis {L.} A. DC. 107
22 clematidia Schrenk 65

frutescens Krause 21, 24
frutescens Mill. 21
koenigif Vahl 22
lobetia Murray 21
plumieri (L.) Vahl 21
sericea Forst. f, ex Vah! 21, 22
laccada (Gaertn.) Roxb. 22,24
uvifera Stocks 21
Sibthorpia pinnata {(Wall.) Benth.
Sonneratia L. [. 12, 14, 15
sect. Eublatti 14
sect, Scéadostigma 14
acida L. £ 17,18
var. griffithii King 19
var. mucronata Miq. 17
alba J. Sm. 15, 18
apetala Buch.-Ham. 15, 16
caseolaris (L.) Engler 15, 17
griffithii Kurz 15, 18
griffichii Watson 15

Lo Ry Ly I |
U G LA LR

dehiscens {Roxb.) A. DC. 112

dicentrifolia C.B. Clarke 67

elongata Schrad. ex Roth 106,
107

erecta (Rothex R. & S.) Tuyn
106, 107, 110

flexuosa (Hook. f. & Thows.)
Thulin 106, 108

gracilis (Forst,) Schrad. 112,
it4

hirsuta (Edgew.} Tuyn 107, 109

hookeri (Clarke) Teyn 107, 110

indica A.DC, 112

marginata (Thunb.} A. DC. 106,
112, 114

paniculata (Thunb} A. DC. 111

peduncularis (Wall. ex A. DC.}
Hook. {. & Thoms. 106, 114

perotifolia Wight & Am. 107

purpurea (Wall.} A. DC. 74

f.ln.nfu-huvﬂ-] 7 l'“.l'nll A T™ "ID
RS \ VY BLLL e LA T

viridis {(Wall.} A. DC. 81
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(Bih.), Bengali {(Beng.), English {Eung.}, Gujrati (Guj.), Hindi (Hindi),
Kannada (Kan.), Kashmiri (Kash. ), Khasi (Kh.) Lepcha (Lep.), Malayalam
I"M:ll \ Marathi anr\ NFI‘HIII fHPn Y. Diriva fnr\ p['l!’l‘lll:ll"i:ﬂ' rPnrt\

Sy nrRiYe AL AWM

P'I.lIljahI {Prraig. ), Rajastham(Raj) Sanskrit {Sans) 'I'auul (Tam.), Telugu

(Tel.).

F Y

Fa

Achung (Garo} 13

Aleka (Tam.)112

Archa (Beng.) 18

Archaka (Beng. & Hindi) 18

B

Baichua (Sant.) 13
Bhadrak (Mar.) 22
Bhadraksh (Mar.) 22
Bolchim (Garo) 3
Bonderkella (Garo) 13

nnl'u'lﬂlr}\““n fnear % 13

WP LLEE kuhllﬁ 'j' |

Branz - hakh (Kash.) 46
(_"

Chali Mendo (Tibet) 53
Chartijol (Raj.) 7

Chasun Mendo (Bhut.) 53
Chauungi (Mar.) 16
Cheoni (Or.} 7

Chipi (Mar.) 18

D

Dhalu (Raj.) 7

Dur (Lep.) 13

Durkung (Lep.) 13
Duyabangga (Beng.) 12

I

Ichanka (Tam.) 2

Tivelwe 2 o fo

HIGradrong (Sans.

\...»-'
—
Ll

el

Jechu (Hind,, SE..E.} 13

il QAR

Fhak (Raj.)} 7

Jhal (Ray.) 7

Jhil Marich (Beng.) 117
Jophmi (Garh.) 81
Ju-tyn-dong (Kh.) 59

i
| 3%

Kala munte (Nep.) 103
Kalkangi (Sans.) 131
Kanda {Mar.) 16

Kandale (Kan.) 18

Kara (Or.) 16

Kaurjal {(Punj.} 7
Kautagur-Kamai (Hindi} 2
Kekatiya (Sans.) 128
Keora (Beng. & nﬂ 164

i LR

Kerba (Beug) 16
Kerdi (Mar.) 112
Khakhin {Mar.) 7
Kharojhi {Raj.) 5
Khoura (Beng.) 16
Khu (Tibet) 40
Khukan (Asm.} 13
Kinnai (Tam.) 18
Kochan (Asm.) 13
Koddi (Tam.} 131
Kokan (Asm.) 13
Kotechi-Kilangu (Tam.) 131

atililaweny FToans 1 17@
NJ‘IHI.““E“ ‘ L “lllﬁj X k)

Kudali (Sans.) 2
Kuppi-gida (Kan.) 2
Kyalanki (Tel.} 16
L.

Lamjhung Mendo (Bhut.} 40
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Lemsh: (Beng.} 19
Ludut (Chenab basin) 72

M

Marzm (Tam.) 16

Mendo guhumbo (Nep.} 93
Mendo-ghumbu (Bhnt.) 34
Mendo Gyawa (Bhut.) 79
Min-hjara (Kash.) 46
Mirchi (Hindi) 117

Mitha Jal (Raj.)7

Mithiran (Punj.} 5

Mrga (Or.) 7

N

Namma Kilangu (Tel.) 131
Namma dumpa (Tel.) 131
Nausa Svak (Nep.) 51
Neidhal (Tam.) 131

Mendo chunochune (Bhut Y 4
AREDRCO LEEREIRUE L 7

BY OF INDIA

Pedata (Mar.) 16

Perepat (Mal. & Mar.} 16, 18
Phulanghas (Hindi) 117
Pidadu (Mal. & Mar.) 16, 18
Pilu (Mar.) 5

Pilu (Raj) 7

Pongali (Mal.) 117

S

Shignha (Bhut.) 67
Sukka pat (Mar.) 2

T

Tapyoco (Beng.) 19

Tatuli (Hindi) 117

TeHanpi (Tel.) 2

Thora (Asm.) 3

Tiwar (Mar.} 18
Trikanta-juti (Beng.) 2
Tsergon Mendo (Bhut.) 34

Nirbishi (Nep.) 92
0

Opa (Tam.} 7
Ora (Beng. & Or.) 16, 19
Orcha (Beng.) 18

Vv

Vella-modagum (Mal.) 22
Vella-mutagom (Tam.) 22

U

QOro (Or.} 19 Ugai (Tam.} 7

P Undi (Mar.) 16

B Userv-Soab (Nep.) 34
Padada (Mal.) 18 w

Palugach (Or.} 7
Paruz-Kilangu {Mal.) 131

Waragou (Tel.) 7




