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Botanical Survey of Indig publishes resulls af 115 scientifie aclivitics under
lowr series. The st serics deals with Tlorg ol fndia publicabons in the [omm
of volimes of Flora of India and Fassicles: (e scevomd sories deals with Stale
Floras and the third with Dhistricl Floras, In addilion o these, eritizal tixanmme
revisions, manoprapluc accounds and muscellancous works arc published under
Series-d,

The present book "Taxenomie revisian of Hedvativ L (Rubiaccas) in Indion
sub-coutinent” by Drs. Rana Dutta & D. B. Deb is one such work published
under Scries-4. The present investigation of genus Fedvatis L, s a resoll of
exlenzive sindics of horbanum specimens howsed in major herbaria of India.
Qut of 315 species fountl in the world, the book deals with 74 specics occurring
it the sub-continent. Taxonamists all over lhe world are vol wianivous on the
goneric Hmits of Hedvoris L. The tange of vegelative ond reproduciive
choracteristics npresented by mnliors in mtroductony chapter show (he ranee of
vatighility and difficoliics in generic delimitation, In the present stady, the
gengric circumscription of Heayods L, hag boen enlarged on reassessiment ol
charactcrs nsed by earlier workers, sad denliandio L and Kobantie Chanm
& Schlechtd. have been mereed under it The geims has been weated under 7
scclians namely scet. Hedyolis reprosented by 8 spocics, seol. Oldenlandia by
L] species, sccl. Kohautia and sect, Scleromitrion by 5 species each, socl,
Involucrella by single species. sect. Diplophragma by 35 species and scet.
Antidopsis represented by 2 species. Authors have taken supporl Trom palien
#ludics and seed morphology to substanilate their taxonomic degistons, This
comprehensive axonomic revision is wrilten and preseuted in complele form
and should serve as a useful manual to facilitate the identification of this highls
specialised proup of plants not only in India, but also in neighbouring counirics
of the sub-continent. Authors have examined all the types or their phalouraphs
for all the pames fvolved. A nmember of ling drawings showing importang
diagnosite dotails for almost all ihe taxa included o dus work will be of speeiin
ruterest to bolanists in general and Laxonomisis in particular. Elaborate noles and
lists of specimens examined are additional features of {his book.

! hope this book will be usclul 10 all those inercsted m Tndian Plaots wwl
will penerate furher inlerest in revisionory studics in India.

T
Place : Kolkata / (0. Saupappa)

Dacd : June, 2004 Drrcctor




PREFACE

The genem Hedvoris L. and Oldenlandia L. were postalated by C.
Linnaseus in his Sp. PL 119.1753 and Gen. BL ed. 5.33.1754. Schroder (1 789}
expressed doubts as (o the distinctness of these two genera and suggestied
their union in Gen, P, 2 : 280.1791. Lamarck, Hlstr, des generes 1:269.1792
united them selecting Hedyotis for the enlarged genns. Willdenow (1798)
maintyuned them as distinct genera. I, E. Smith (1811} accepted Lamarck’s
reduchon of Mdemlandia 1 ta Hedporis L. bur unfortunately applied the
name Oldenlandia 1o a wholly different plant, 0. pentandra Retz. a plant
of Saxifragaceae having calyx and corolla 5-lobed, style 2-lobed and capsule
bilocular, This iuiment was followed by Sprengel {1815), Roemer & Schult.
(1818), Steudal {1821) and Rlume (1826-27). Roxburgh (1828) maintained
both the genem as distinct but observed that except the attachment of the
respective receptacies, there is no other mark by which the two genera are
distinguishable and this is oo minte and inconspicuous,

Al that time Intemaitonal Code of Botanical Nomenciamre was nar
unmiversally binding, However, D, Don {1825), Kuntze O (1891- 1808} and

g LR, oLl Full 2L

Gamble J. 8. {1921) treated Hedyoris L. as & synonym of Oldenlanda L.

Bremekamp (1952) proposed many sagrepate genars besides recognizing
Redvoris, Oldenlandia and Kohautia. Hooker {. Fl. Bnt. India recognized
Hedyotis and Oldenlandia but reduced Kehawria 10 a subgeneric stams
under Odenlandia L.

Following Bremekamp's (1952} generic concept in the tribe Hedyotideac,
{fonotheca is treated as a distinct genus by Santapan & Wagh (1969). It is
distinguished from Qldenfandia L. as the capsule is 4-angled or 4-winged,
seeds are globose or subglobose and leaves are usually broader. Bakhuvizen
f. {1965) did not recognize this as distinet from Medvotis L. Babu (1969}
proposed a new generic name Thecagonum treating Gonotheca Bl ex DC.
as illegitimate, being a luter homonym of Gonotheca Rafin (1808) and
‘Thecagonum pteritum (Bl.) Babu as the type of the genus, which does not
descrve to be treated as distinet because 1 differs from others in angular o
winged capsule and globose or subglobose seeds with deeply pitted testa.
Thus critical morphological studies of Fxalfage Bremek., Plefncraterium
Brernek. Kofgutin Cham. & Schlechtd., Thecagonum Babu etc. clearly
show that major characteristics of such taxa exhibit continuous range of
varigtion and various generic realignments made by Bremekamp (1952)
do not seem to be tenable at all. Hence some of those arne merged wilh
Hedyvotis L.



(i}
Lewis (1959, 1461 mepged Howstonia L. with Hedyons but continued
ta use the genus Oldenfandia in Grana Palynologia 5 0 330-341 (1964 and n
Cytopalynological smdy of Aftican Hedyotideae in Ane. Mussouri. Bot. Gard
52:182-211 {1965}. He upheld many of Bremekamp's segregate venera as
well as Oldeniandia, I all the genera closety related to Hedyotis are sunk inio

it then 1t forms an anwieldy unit covering a very wide range of structure and
habit.

Hooker f. (1880 : 64) observed that Hedvetis andamanica Kurz (18721
is an anomalous species resembling an Qldenlandio near Qldenlondia
nudicautis but the calyx teeth are close together in fruit and the seeds
though not tipe have no appearance of pitting, the corolla (oo, resembles that
of Hedyoris and the stamens have linear anthers. His observation tends to
suggests continuity of characteristics of broadly Hedvoris and Ciedenfondia
are not strictly distinguishable.

At that time second anthor{DBD) was working on Rubia L. and Mycetia
Reinw, and was not in a position to decide on the matter. When first

author{RD) was posted in the Industrial Section, Indian Museum, under
Brtamiral Q"nl-um.r n.'F' T‘l‘l.l""ln arwd ihhﬁ-ﬂ.r'.li:li" o 'I.l.H"I'l“L' ot s Ph Y Theos -:'nr'-npr'
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author availed of thiz opportunity {o assign this problem to her. She worked
oft this problem for many years and investigated on palynology of the available
taxa also. Such a large problem is not generally worked out in Ph. D». Thesis.
The present book is based on her thesis for Ph. D. Degrea of the University
of Calcutta awarded in 1991, The present book, does not contain the finai say
on the delimitation of 2!l the genera included.

Tiw Paramiit Kinoh tolino OVEeT as Inrharnes Prnhiycaiin
Lel. J.u.l.mu_jn. AINIELL, WHRGLLE WA B DRICgad et & e ivesniiin

interest to get it published properly and worked for its releass for which the
authors record their gratitude to him. The authors are also thankfutl 1o Dr. M.
Sanjappa, Director, Botanical Svrvey of India for prompt action.

RATNA DUTTA
D.B. DER
Booikala
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INTRODUCTION

The geners Hedvotis ond Oldenlandia were described by O, Linnpsus, K
Schumann uniied them under the name denfandia. Wotkers all over the world
are not yet unanimous on the delimitation of these two and some oiher allied ones,
The present workers were initially bewildercd with the preblem. To bring the

point home it 14 considered essential to preseni the range of vegelative and
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different ptanks in various aspects tending to approximation implying synopymy
of the relevant generic names under sectional distinction of one genus as presented
here.

MORPHOLOGICAL CHARACTERS
Habhir ; The species of Hedvotis vary in habit from small herhs to undershrubs

ar ashrbe comatimas  climbing froaupnily  wintk norennial rovrrbodarn L Crarmt
el HEAL YAy ‘ UL LI L TwAILIELTRL &1 LK} UH HhalRLE Y ¥ JREE Pl iiLicap [T P L L] o bk o

Diplophragma are mostly boshy shrubs, branches lcafy above, with fatlen Icaf and
stipular sears betow. H, ropitellate, H. scandens  are climbing sharbs, M kueril
H. trimenii, and H. verficifaris under sect. Diplophragma are with perennia! rooi
stocks., The sect. Oldenlandin are slender herbs, sects. Kohautia, Oldentand:a,

Hedyotis, Scleromitrion, Invu]ucrﬂlla and Anmidﬂpsk:-. are mostiy herbs with
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black or whitich.
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The stem is terete or quadrangalar, otien with prominent grooves and ridges,
rarely winged, glabrous, pubescent, villous, priose or scabrd along ridges or
throughout. 1t is often winged tn K. ancinelle, H. acutangile, H. retrandra and
. aricularis  subsp. sewfapard in sect. Diplophragma and often slender with
prominent grooves and ridges in M. pinifolia, H. verticillma, H. angustifolia in
vecl. Scleromitrion, obtusely angular, arete or fisiular mosty in sect. Hedyolis,
Stemis  are  generally plabrous in secr. Diplophragma, but pubescent in
. bourdillonii, scabrid along ridges in H. griffithii amdt £, srilankensis, hispid in
H. noduios:, vellowish pobescent in H. lineats, H, fulva, retrorsely villons in
H. vestfia, puberulous in A auwnculeria  in sect. Hedyotis; sctaceous in
. andamanica in sect. Anctidopsis; setaceous or minutely scabiid in &, linoides
and H. puberida in sect. Oldenlandia, H. cvananific in sect. Seleromitrion and
H. aspera in sect. Kohautia, but reteomsely hispid in M. retrorsa, scabridulous ar
spinous in AL coccirea and flaccid, winged and pilose in K. trinervig in sect.
Oldenlandiz. Nodes are very close and oflen sheathed with stipules in sect.
Dipiophrapma as in M articularis, H hirsutissiera, H. lessertiona, H.
qinguenervie, M. barberi and H burifolic. Nodes are ofien swalien in gect.
Hedyotis.

Leaves © Leaves are mostly opposile, decussate, rarely whortled, sessile or
peticlate, broadly elliptic, ovate-lanceolate, elliptic-lanceolaie,  wrbicuiar,
oblong-lanceolate, lanceoiate, linear-lanceclale or lingar, acule, acuminale or obtuse,



£

BAYPANICAL S1RVEY OF TN A

rurely apiculale or aristate at apex, sometimes undulate at maggin, cuneate, atienuate
ur obtuse al hase. Leaves are sessile or suhsessile, linear-lanceclate (o narmowly
elliptic-lanceolate, 1-nerved in secl. Kohautia and mostly in sect, Oldenlandia. They
are elliptic-oblong or ovate-oblong with obscure lateral nerves in A pleriter, H.
racemosa, and A, ovatifolia and sagitate in H. linoides, sect. Oldenlandia. Leaves
arc gvate, elliptic-lanceolaie, oblong-lanceotate, ovale-lanceclate, linear-lanceolate
ot linear in sects. Hedyotis, Scleromitrion and Involuerella, ovate, mostly |-nerved
m H. barberi, H. buxifolia and H. travancorica. Leal nerves are plaited in most
specics in sect. Hedyotis and only midrib is prominent in sects. Scleromitrion and

Invotucrella. Leaves are with 3-8 pairs of nerves in H. leschenauftiana, H. viscida,
. devicolamengie H pruinora H. purourascens M oalbomervin, . combiel H

el Fel i el it il ed, A0 e merrlabdy Da. 7 I~ LACLLd, L. SRRDEARL S Pele, D4 Qdaififiadl, ga

enalata etc. with 6-12 pairs, oblique, very fine nerves in N fiulicosa or nerves
decply sunk in upper surface and raised on lower surface in H. feschenqultiana.
Leaves are usually coniaceous, punciale In most species in sects. Diplophragma,
Oldenlandia and Scleromitrion. Leaves are mogtly squarrose in socl. Scleromitrzon
and H. puberuia, H. graminicofa, and H. anenuate in sect. Oldenlandia. When dry,
leaves are usually paic grecn or yeiiowish green in &, ewalgia, & ramarowil, .
villosostipulate and M viscida, dark-preen in N ardemanica and H. fruticosa
vellowish in F. scandens, blackish in A griffthii. They ace glabrous in most
species in sect. Diplophragma bt hirsute above and along the merves bengath in
H. hirsutissima, puberclous in H. ovarifolis, H. ramarowi and  H tetrondra,
pilpse in M. trinervio, hispid in M. linpides, pubescent in H. bourdilfonii, mostly
pubervlous or pubescent in L fidva, A, auricufaria, H. lneara, wvillous in A
vestita in secl. Hedvyolis, scabrid in £ griffithii, spinous in A, coccinea, terrorsely
hispid in I retrorsa in sect. Kohauiia, sparse to densely hispid in & pinifolia and

FLoverneillom in sect. Scleromitrion. (Plate 11.

Stomata - The stomata are not taxonomically significant at generic or specific
level.

Stipyfes - Stipules are of various forms. They are short peclinate or with
2-5 fimbrige or bestles in sect. Kobautia and mostly in sect. Oldenlandia, but
teunchle in H. grasentinifolia or with short teeth like projections in A, herbacea,
H. affiris and H. evatifolic. Stipules are broad, connale, cuspidate or acute in H,
scandens, H. trimenii, H. acutangaia end H. capitellota in sect. Diplophragma as
well as in - H. ragcemosa in sect, Oldenlandia. They are cupular with stiff bristles
in most of the sperics in sects. Scleromitrion and Invelucrella and H. paradoxa
in sect. Hedyotis. In sect. Diplophragma stipules are of various forms and
deciduous, leaving scars in most species, They are free or connate at base,
triangular or orbiculsar, with pglandular or viscid margin or shortly pectinate in f.
fruticosa, H. eymosa, H. gambler, H. purpurascens, H. pruinosa and H. viscida,
pectinate in A fescheraudtiann, H. swertioides, H. cualara and H. devicolamensis
in secl, Diplopbragma and m H. scabra and K, congesia in sect, Hedyatis. Stipular
hristles are pubescent in H leschenauitiana and H. devicelamensis, glabrous in
H. swerfinides and H. ewglato bul pubescent in early stage but subsequently
glabrous in H. congests,; supular base is often fleshy in K. swertioides, H. eualata
andd F. ocutenpula. Stipules are shortly pectinate and densely silky hairy in K.
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mavancorica  and deeply pectinate. glabrous i A albomervio villous m H
viliososhipriate at  H. hivsutissima.  Stipules are  interfoliolar, long, lincar
lancedlate with few glandular bristle-shaped teeth along margin, and are often
united with the adracent leaves to form a wide amplexicaul cap in K. verricillaris,
Stipules are short triangular with pilose bristles in . nodulosa; and puberulous
i H. ramarowii, They sre white and scarious in f. barber:, ovaie, sharply toothed
and strigose m ff. beddomel, oficn forming a lovse sheath in I quinguenervia,
H. lexsertiana, H flavescens and are often lung awn like in B auricwlaria, H
vestita and A lineata (Plate 2.},

Rhaphides : Bremekamp {1932) proposed the suprageneric classification ol the
Rubiaceae, Ireating the prescnce or absence ol rhzphide orystals as an important
character defining subfamilies and tribes, Verdoourt (1958) and Kirkbride (1985}
followed him but Robbrecht {(1988) rightly did not consider this single character
as the basis for a subfamilial character. Rhaphides are present in the genus without
aity exceplon. They are present in stemn, leaves, stipules, hypanlhivin, corolla,
anthcr connectives, capsule walls and seed-coats. They are meore on lower surface
of leaves, than on the npper. Many tiny rhaphides are present in the placenta,
enlarging with matunity of the seed.

Inflorescence : Inflorescence ranges from tetminel short cyme to panicolate
cotymbose or umbellate cymes ot sometimes reduced Lo sub- capitate, capitate ot
globose heads or axillary sessile or pedunculate cyme or solitary flower.

in sect. Diplophragma, it is dicholomous, trichotomous or whorled and
paniculate, corymbose, umbeliate, or much reduced capitate cymes. It is 3-flowered
m H. buyifelia and H barberi but depse (lowered in K arlictlans,  (ettninal
petuncled, eymes in B feschenaultiona and whorled panicies in A euafarg, K,
swertipides, and H. devicolamensis. Panicles are fairly long and often dreoging in
H. eualmta and I, swertioides, short, close and leafy in If. devicolamensis. Cymes
arc dichotomously branching in A bourdifonti, trichotomeous or dichotomous
helow, branches reduced to dichasial or monochasial cymes in . pruinosa and &
purpurascens,  long peduncled, 2-3 chotomously branched umbeiiate in A
aowiangulc. Cymes arg umbellate in B scandens, loosely armunged in &, rrimenii;
corymbnose pyramidal cymose heads in H, wiseida, slender, lax panicle in A furgii,
involucrate, capitate in M beddomer, H. griffihii, H gamblei  n sect
IDhplophragms; in H seabra in oscol. Hedvotis and H fbrunonis  In sect
Anntidopsis. Inflorescence is capitate but hidden within the hasc of 2-4 involucral
leaves in M. merguensis in sect Involucredla, axtllary long peduncled subcapitate
cymes in A verticilleris and densely aggregated in small giobosc heads in A,
uncinella in sect, Diplophragma. Flowers are axitlary 1-3 together or terminal,
3-8 in umbels or heads {not involuerate) in M. preritn in sect. Oldenbandrs, Iax
subcapitate cymes in H. andamanica in sect. Anotidopsis, dense cymose clusters
in 8 rerrandra, H. nodulose and A, ramorowii in sect. Diplophragma and in H.
congesra, fl. paradexa in sect. lledyous; pedunculate cyme in . albonervia and
H. hirsptissima in sect, Diplophragma, peduncle 15 very short but pedicels are long
and slender in K. alborervia. Flowers are few {0 many in dense axillary cymes in
most species in sect. Scleromitrion. Cyme is mostiy sessile or short pedunculate in
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I anrienfaria and distinctly pedanculate in Jf Bagoty, H fubeg, H insularis in
secl, Hedyotis. Flowers are axillary soliary on long pedicel in H. trenvancorica. H.
villpsostipalata in scet, Diplophragma as well as & kerbacea, H. pumila (sometites
2-llowersd) in sect. Oldenlandia. Dedicels are axillary, solitay or geminate in I
ferbacea, clusters of 2-6 in H travencorica and 10-20 1n K villosostipulata.
Pedicels are often stout and shart, in & diffuse, axillary cluster in H. trinertia in
sect, Oldendandra; axillary, peduncled Z-several-Aoweted cymes in B corymbosa, H.
diffure and H. puberuln sect. Oldenlandia. Cymes are terminal, 2-4 flowered or the
flower is axillary, solitacy in H. lincides. H. siocksii, H. praminicola in secl.
Oldenlandia. Flowers are in corymbose cymes in . ovatifolia and few 1w many-
flowered panicolate cymes in . rocemorg Inflorescence is inosily raceme like or
monochasial or dichasial, rarely 2-flowered in sect. Kohautia and some species
under sect. Oldenlandia. Cyme-branches are long and slender with distant flowers
n H. graminifelta 1in sect, Oldenlandia, or loose pamcles of cymes or axillary 2-
lNowerad in K. affinis in sect. Oldenlandia and & ragporensiz in scel. Kohautia,
inflorescence 1s mostly monechasial or dichasial, and flowers are solitary or 3, rarely
2 in M. coceinea and F. retrorsa, H. aspera, H. gracilis, A nagporensis in sect.

Kohautia.

Inflorescence is glabrous, puberulous, pubescent or hirsute often scaberulous
or getaceous. It 1 usually glabrovg in most species in sect. Diplophragma, bot
pruinose &ll over in H. pruinoss, pubescent in H. swertioides, H bourdilionii, and
H. capiteliata var. pubescens, puberulous in H. scandens, H. ramarowif and H.
aca A Litianoma da BT LM a  adn ta e Tiadwviisla i padnanmres e seamoasbales panbald o
FUAFLAPLEF GG LUl ALV JIN £ FIFFJHPIOSHT. 1 UG I DGR/ FLES LRE LOpALNES-] F -QLfL I JN
H. aspera, spinous in H. coccinea in secl. Kohautia. In sect. Hedyotis, cymes are
pubescent in A fineata, puberulous in H. suriciiaria subsp. verosa, villous in A.

r

fulva and . vestita. (Plate 3.}

Flowers : Flowers are mostly 4-merous, rarely S-merous. It is vsually 2-4 mm
in length, spmetmes up t¢ 20 mm. It is 15-18 mm in sect. Involucrelln, 8-20 mm
in gect. Kohautia, 2-4 mm in most species 1a sect. Oldenlandia, 4.5-11¢-18) mm
in sects. Diplophragma, Hedyotis, Scleromitrion, Antidopsis and few species in
sect. Oldenlandia. Flowers are both monomorphic and dimorphic in sects.
Miplaphragma, Clldenlandia, Hedyotis end Anotidopsis and oaly monomorphic in
gecle, Kohawia, Sclerpmitrion and Invalocredta. (FPlate 4.).

Flowers zre sessile, subsessite or pedicelicd. Pedicel vartes from 0.2 w 2.5
{-3) mm 0 most species m sects, Diplophragme, Scleromitrion and Hedyotis, 1-
2 ¢m long, slender in K. aibonervia, H. travancorica, H. villosostipulara, H.
ramarowsi in Diplophragma, H. herbacea, H. stocksii. Ho graminicela in sect.
Oldenlandia. Both peduncle and pedicels are often capiliary. Pedungle 0.7-2,5 ¢m
long and pedicel 1-1.6 cm long in H. affinis, f. linoides. Peduncles gnd pedicels
are shott and rigid in A awtennara. Pedicels are mostly short, nearly equal to
patiole in . diffusa. Peduncles are mostly stout in sect, Diplophragma except .
kurzit where both peduncie and pedicel are capillary.

Bracis and bracteoles are usually present but sometimes sbsent. Bracts are
mostly small, ovate-oblong or shortly pectinate, 0.7-1.2 mm leng m A. retrorsa, f,
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Plate 3. (A - O Varistion in infgeescencn | A Hedvetiz pumile; B, W diffusa; © M diffusn
var, extensdy D, H Rerbecen; B M. stocksil; F H, Unaides; G. H. korzlis H. H, ovaiffolia; 1. A,
affinis; 1. H. gracifis; ¥ N sagporensic; L. H. retrerva; M. 5. racemara; N, H, vericiitorin, O, 5.
previta, P X mergeensis 13 K. priffithil, . K. beddomai, 5. H. gamBlei, T. H. flavescens UL H,
capirellma; V. H. frchicmsa, W R vircida, X, H. coalata, Y. 5, villososripelana: £ N futve; A" A
puberula: . H. coageze. C. H. ramarowii,
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Plaiz 4. {A&  ¥) Varistion 1n fowers : A. Hedyetds trinervig; B, N corvmbose;, C. H.
hermapndan, D A, prerdocorpnbose; B N oflnis ¥ AL purpyragcens; 3. N bowrgiifand: B, B,
vermiciitara; I B evargreha; I B ovatifelie; K B fulva; Lo K, linqides, M. N postila, N, &
veeritd, Q, H. cocinea, P K. nagporensis: Q. H. axpera; R H. gracifis; 8. H, retrovsg: T, M.
merguensis; V. |, pielfofia; V. H. gamblsl; W, N, congesta; X, F. copiteliiog, ¥, B insnlares.
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caccinea, H aspara in scct. Kohardia, 1-2 mm long wirh fiinbrindc margin ofien
cnclosing the calyx at base in A, vertivillate, £ neeviana in sect Scleromimion.
Bath bracts and bractegles are present in most speies in secl. Diplophragma.
Rracts are involucrate, foliacems in A beddomed. Oliform in & buxifolic,; foliacenns
i N eualare, I pombled, 1 purpurascens. H, lerchenanlitana, H. pruiposa, 1,
articuluris. Bracieoles are mostly linear, [-3 mm leng, glabrous, puberulous, ar
pubsscent. Bracts are numerous, stipele like with long bristles alimost enclosing the
calyx in & merguensis (sect. Involucrella); small, scarious in &, corpesta, mostly
lincar or shortly peciinate in &, aurickiaria, &, vestita, H, fiilva in secl. Hedyotis
and wswally small, uften very conspicuous in most species in seet, Oldenlandia.

Calvr - Calyx lobes 4, rarcly 5, triangular, trianguiar - lanceolate, lanceolate or
lincar-lancenlate, olten keeled, 0.5 - 4 mm dong. They are persistent to the fruit, rardly
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¥
winged. The pamt above ihe hypanthium is the calyx limb, very shorl in mose of
the scetions except Diplophragma and Involucrella wherg it is up i 2 m In Jf
bonrdillonii, H. purpurascens, H. awicalaris, H. lessertiana, H. leschenawiviana
and H. merpuensis.

Hypanthium is globose, subglobose or oveid, 1- 2 mm long in sect. Scleromitrion
with calyx lobes triangular, ovate, ovate-lanceolate, prominently mid-veined; calyx
lobes are triangular aristale in A cygnantha, ciliste at margin in H. neesiang and
bispid all over m fL verticilfate, Calyx lobes are linear-lancenlate or lanceolste.
cilivte along margin, moch longer than the ovoid hypanthiumn e A, mergnensis.
Hypanthinm iz glohase or ellipsoid, znd calyx-lobes sobuolate in H. aspera
nagparensty, TL retrors, wiangular or linear-lanceclate in M. coccinenr and
gracilly in sect. Kohautia, Calyx lobes sre spinulose in A coccineq, minulely
stabidulious in fi aspers. Accessory calvx teeth are present in A, gracilis. f1
scandeny 0 scel, Diplophragma, H. fireata, H. wwrictdaria, N fulva in sect
Hedyotis and A, stocksit, H, pumila in sect, Oldenlandia,

Calyx lubes are triangular or miangular-lanceolaie, serolose, dentaie or mingichy
serrylaie often at the margin, mid-vein prominent in sect. Oldentandia; trlangular-
lancendate in . puberuta, ovale-lanceolate, acicular in . stocksii, linear-lanceolate
in FE linides. Calyx lobes wte very short, nearly as long as or bonger than corolba
tube in FE trinervic and subulale, shorter than corolla twbe in B aftenudta:
triangular, minueely serrated at margin nearly as loag as the corolla whbe in K
corysibese, but obes are much shorier than the coralla tube in 11 Aerbacea, I
affinis. Calyx lobes are broadly triangular, acute in H. ovarifolia, B, racemosa, H.
prerira,  Hypanthium in above species is globuse or subgiohose or ellipsoid,
narrewly to hroadly winged in & peerita, 4-angled in H. racemoesa and H, ovarifelia,
subglobose or ovoid in &, andamanica and H. brunonis in secl. Anotidopsis, lobes
arg triangular lancealate, recurved in fruit. (Flate 5).

Covolla : Cotolia s often variously eoloured. Tt is white, purplish white, ¥iolet,
vellowish, brawnish, greenish, pale blue or pueple, FL coccitea in sect. Kohautia
is oftenr vanously coloured, the Hmb is pink, scarlet-pink or crimson-purple, pale
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beneath, mostly white at throat, tube greenish or yellowish. Flowers are purple,
vicler, pale blug or pinkish in i leschenaultiona, H, wneinetla, H.
Purpurascens, H. swertinides, H. prutnosa cic. in sect. Diplophrapma and H
corymbosa var, Hpearis. Other species under the gonus are mastly white, Flower
Is fraprant in K. leschenanltiana and A scandens. Corolla is rotate, funnel shaped,
campanulate, or cylindrical. It is broadly campanulate and usually enclosed by calyx

teeth in K. sfocksfi (sect. Cldenlandia); short, oflen gibbous, hardly lomger than the
calyx in B trirervia, H. corvimbosa, I atienwata, f. racemosa, L prerita in scou
Oldentandia, and much longer than the calyx in K. herbacea, H. affinis, H.
graminicote ad I graminifelie;  funnel-shaped m most species under sect,
Diplophragma, Corolla tube is as long as the lobes in all the species cxoept M
prrpurascens where the tube is 3-4 times longer than the lohes, Corolla tubes in
if. scandeny, H. capitellata and M. kurzii are very short and lobes 2-4 times longer
than tube. In sect. Kohautia corolla tube is narrowly cylindrical and 4-5 times longer
than the lobes in . nagporensis, H. aspera, H. retrorsa and about double the lobes
or shortet in M. coccinea and H. gracilis. Corolla is mostly spinulose in H. coccinea;
fubc 1% broadening above, usually 4-5 times longer than the lobes in M. mergrensic
I sect. Involucrella; (ube is mostly enclosed within calyx in sects. Hedyotis and
Scleromitrion; lobes ate oblong. densely bearded, in H. scandens and H. cupitellata,
Corolla throat is densely pubescent or woolly inside in most species under sect,
Kohautia and Scleromitrion. Corolla tube is swollen above with or witheut distipct
Inul:a:h in most species under sect. Kohautia, Corolla lobes are minutely pubescont
inside, often setulose znd mostly incurved at apex and beaked in most species of
the genus. Margin of the corolla lobe is setulose finely and very minutely dentate.
¥enation of corolla lobes is often prominent in most species under sect,
Diplophragma. (Plate 6.)

Androecium ; Slamens are usually 4, rarely 5, adnate with the corolla at or just
below the throst or rarely much iower inside the tube. Anther is 0.2-2 mm long,
tloboge, subglobose, oblong or linear. bilecular, dorsifixed, dehiscing
longitudinally, sessile or with shart (ilament, 0.5-2.5 mm kmyg. Anther is 0.5-1.5 mm
iong, Mnear, sessile or with short filament arising from swollen part of the corolla
tube in sect, Kohautia: 0.5-0.8 mm, subglobase or ohlong-linear, with slender
Filament, 1 5-2mm long in sect. Scieromitrion, filament adnate at sines of the corolia
lobe or g throat; 0.2-1 mm, globose or subglobose, sessile or with filament in most
Species in sect. Oldenlandia. Anthers are enclosed within corolla wbe by a ring of

Pubescent hairs in H. racemosa, H. prerita, H. corymbosa, H. attenuata, H. affinis,
Anthers are globose, nearly sessile, arizing from corolla tbe in A racemoss, H
alteauate and from near the base in M. pterita; subglobose in H. corymbosa, H.
diffusea, Dlamem muostly short, enclosed within or exseried. Stamens ate included or
exserted in sect. Diplophragma. Anther 15 0.5-2.5 mm oblong-linear or linear, filament
0.5-2.5 mm long, arising mostly from throat or sinus of (he corolla Iobes. Filument
is slender, rarely fattened in &, scandens, H. capitellate in sect. Diplophragma and
1. quriculariq in sect. Hedyotis. Anthers are globose in H. vestita in sect. Hedyotis.
Anther lobes are often ciliate slong margin in most of the species in sect,
Diplophragma and H. paradoxa in sect, Hedyotis. Stamens arc included within long
corolla tube in A merguensis in sect. Involuerella. Stamens ang styles are both
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Flale & {4 5} Veriation tn corolly with stamens @ A Hedyoris winarvigy B, N, kel
£ H. linwides, I3 H. scondenr; E, H, piflnra; ¥ B merieslarie;, G, H, gambtel; Ho B pumite, i H,
aegrifalia; I B, ramarewii, K H plafolia; L A andamoricz; M A merguensis,
M A arpera; O N coceines; BN ragrorsa, Q0 . gracitiz; B2 M. purpuragcens;
% H. suuiuia.
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exsened In K ovatifelio, H. stocksii, H graminifalia, . linoides  in secl
Oldenianidia AL kwrzii In seet. Diplophragma  and K endamanica  in sect.
Anotidopsis,

Follen : The potlens are prolate or subprolale to subspheroidat or spheroadad.,
In most species iey are both protate or subprolaie as m £ villosostpaitars (sect,
Diplophragma), H. merguensis (sect. Involuerclla), & puberula (sect. Qldenlandia}.
poolalc spheroidal in M brumesns ad . andamantea, (sect.  Anotidopsis),
spheroidal or subspheroidal in 5. corymbpsa {seet. Qldenlandia), prolaie spheroidal
in H. pracifis (sect. Xohautia).

The size of the grain varies from 20 x 17 gm to 50 x 40 pm. Il is largest i.e.
30 > 40 gm in sect. Diplophragma and smallest in sect. Kohautia and Oldenlandia.
In se¢c. Qldeniandia the size vanes from 20,1 = 19 pm to 22.9 % 23.2 um or 25.3
24 pmto 32 % 28 pmoand 21 ¥ 17 un to 25 x 22 pm in Kohautia. The aperturs
number also varies in species under different sections. Most specics 10 sects.
Diplophragma, QOldentandia, Anctidopsis, Involecrella and Scleromitrion are 3
apetlurate, 4 aperiurate in A, scandens, H. capiteflata {sect. Diplophragma), in H.
coccimeg  (gect. Kohautia) and 5-6 aperturate in sect. Kohautia and also in A
gramipieeda  (sect. Oldentandia), . verticillota  (sect. Scieromitrion) and
multiaperturate condition is found in A, srecksit (sect. Qldenlandia). The apertures
fre 3 pn the largest grains in secl. Diplophragma, whereas apertatures arc 7-8
in smaller grains in H. stocks# (sect. Oldentandia), Thus the size of the grain is not
linked with the nuember of apertures. Ora is circular, 2 Wm or 5-6 pum in diameter
and (ree in seci. Kohautia and M. graminiesle (sect. Oldenlandin). Ora is lalongate
with ohscurc margin present in H. pubernda (sect. Oldenlandia) and H. mereuensis
(scet. Involucrella), ora is lalongate with distinct margin in H. travancorica, H.
articularis, H. devicolamensis. H.  leschenaultiona, H.  pruinosa fsect,
Diplﬁphruglnaj. H. herbacea, H. graminicola (sect. Oldenlandia), . andamanica
{sect, Anotidopsis), A meesiana  (sect. Scleromitrion) and synozonorate in A
cyvanantie (scel Scleromitrion), H, branaonis (sect, Anotidopsis and species of sect.
Hedyotis. In exine seylpturing, fine to medium or coarse reticulation is noted in all
the sections.

Crynoectunt @ The ovary is small, globose, ovoid or ellipsoid, 2- loculed rarely
3 loculed, 0.5 -1.5 mm long. Scptum is very thin with dense rhaphides. Ovary
wall contains thaphides. Each locule contains many ovules, sunk or embedded in
the globose or ellipsoid placenta, The ovary is erowned with disc, around the base
of the style.

Stvie and stigma : Style s short or long included or exserted. It is encloved
within corolla in sect. Kohautia and some species in sect. Oldenlandia. In secr.
Kohautia style is slender, 3-8 mm long, overlopped by anther and stigma bilobed,
txcept H. coccinea where stigma is capitate. Styles are very close to anther except
H. retrorsa where style is short and far below the anther, Stamens and styles arc
both exserted, in species like M. graninicoln, H. stocksii, sect. Qldenlandia and
st species in secl. Scleromitrion. Style is slender, stigma bilubed, linear and
recurved in K, siocksii, and H. graminifolia in sect. Oldenlandia and H. pinifolia
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and M. Cvaeaethed Inosecl. Scleromerion. Style s swollen above and stigma bilobed,
swaollen in H. neesiana and H. verttellata. Style iz etout, pubeseent, £.3-3 mm long,
in most species in sect. Hedyotis and often swollen in M. guriculnria, H. vestim,
. insuiaris. Stigma is mosdy bilobed, fleshy and papillose. In secis. Diplophragma
and Anotidopsis flowers are mostly heterostylous, the style ranges from 2 10 9 mm
In length depending upon exserted and included stamens. Shoet style is flat,
glabrous, rarely pubescent in M. beddomeil, H. barberi, H. articularis, H. scandens,
stigma is bilobed, lincar, Meshy, papillose, Long styles slender, glabrous, puberulous
or pubcgeent, stigma hilobed, glohoso, subgiobose or linear. Style is long, stout,
pubeseent in H. brunoniy (sccl. Anotidopsis), nearly as Tong as the filament in H.
kurgii in sect, diplophragma, H. linoides, H. stocksii, H. ovatifolia, H, graminifolia,
M. graminicolad in sect. Oldentundie. Stigma 33 bilobed, lincar or Meshy, rorcly
swollen below. Style is slender, long and stigma hilobed in 5. merguensis.

Capsule - Shape, size and exlure of the capsule are of diagnostc significande
in different sections, Capsule is globose, ellipsoid terete or angular, rarely winged,
truncale, hemmispiheric, pyrainidal or 4-lobed at uip. thisly canilaginons, corizccous,
selerified or emistaceons and hard. Capswle  dehisces  septicidally  in seet.
Diplophragma, loculicidally in sect. (Hdenlandra, Kohautia, Scleromitrion and
Anctidopsis, late dehiscent in scct, Hedyotis and irregularly dehiscent in seck.
Involucralla. In sect. Hedyotis, capsnles are small, 1-2 % 1-2 mm, globose, not like
didymous rarely ellipsoid (in M congesia); often muricate, hard or crustaceous, (op
truncate and with persistent base of style and spreading calyx tecth in most species
excepl F. congesiu and H. fulve where wop is rolsed and enclused witliin converging
calyx teeth. In sect. Scleromitrion they are mostly globose or ovoid. crustaceous,
rorely corlaceous, punciate, top raised and enclosed within calyx teeth. In sect.
Ihvolectella they are thin-walled, apparently indehiscent, with converging calyx
tecth which are much longer than the capsule, In sect. Diplophragma capsules are
2-8 mm long, olobose, ellipsoid or ablong, crustaceous, top raised and protruded
between the calyx lobes, Capsules are small globose, hemispheric with dis{ant calyx
tecth in A Eargés in sect. Diplophragma. Capsules open first loculicidally thoen
divide septicidally in . scandens, H. capiteilaia, H. trimenii and A, griffithif, often
capsule top is raised above calyx teeth except A. griffithii, H. viscida and others
where capsule top is far below the calyx teeth. Calyx weth are shorier than the
capsule in K. leschemanitiana, H. fruticosa, H pruinaca and longer than the
capsule in H. alborervia, H. membranacea, and H. srilankensis. Capsule is mostly
globose, didymous, with truncate or hemispheric top  in sects. Kohautia,
Cldonlandia and Anotidopsia. Calyx tccth are triongular, ovatc-lanccelate, or
lanceotate, recurved end crown low and capsule usually membranous or coriaceous,
prominently keeled or nurrowly 4-winged in sect. Anotidopsis. Capsule is mostly
with distani calyx 1ec1n in iruit in sect. Kohauiia and Gldeniandia (except . pumifa).
Capsule is thin-walled or cariaceoos, terete m sections mentioned above except H.
racemosa, and H. prerita where capsules are with 2 broad and 2 namrow wings from
calyx lobes to pedicel m H, prerfia. Il is wilth & promnent ridges 1n H, racemosa,
often eaccale ot baee and narowed above, top pyramidal in M. herbacea (zect.
Oldenlandia, mostly broader in H. corymbosa, broader than long in H. attennate,
H. trirervia, longer than broad in H. graminifeliz. Capsule op is truncate in H.
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diffusa, H, corymbosa, H. puberula, H. pumily, H. aitenunara, H. winervig and
hemispheric in M. graminifolia. H affinis. B, nagporensis, H. coccineq, H. aspera
{sect. Kohautia). Capsnle top is low and calyx teeth triangular-lanceolate, erect on
f wiovks in sect. Qidenlandin and A graciliy in secl.  Kuliautia, B, scendens in
sect. Diplophrapma and A aariculoria in secl Hedyotis, A Brunonis in sect,
Anctidopsis. Capsule is straw coloured with black calyx teeth in H. kerbacea and
grcen and 2- homned in A wsperg in secl. Kolauwtia, Capsule is very soft in AL
frirervia. in sect. Oldenlandia (Plate 7).

Jeeds © The aymber, form and size of seeds vary from few, large, fiattened to
Bumeraus, minute, angled, subglobose or globose. Seeds are affixed 1o piobuse or
clipsuid placenta, The placenta may be globose or ellipsoid depending oo number
and form of the sced. The seeds vary from (L8 x 012 mm 10 018 1.2 mm in size,
eringe, brownish, rusty red or choeolate (o black in colour, and are often nacrowly
winged.

In mosi species in sect. diplopluagma and B fedve and H. peradug (secl,
Hedyotis) the capsules are few-seeded (2-18) whilr: n scels, Kﬂhauha, Oldenlandin,
Scleromitrion, Involucrella and Anoctidopsis, the seeds are nemercus (20-003), The
sixe af the scod [ANECS from 0,18 = 0.5 vam 2 1.8 » 1.2 mum in sect. uaplﬁprl‘l‘agulu

0.4 % 0.3 0 (.5 ¥ 0.4 min in sect. Involuerelia, 0.3 x 0,2 mm to 0.5 x (LS mm in scoi
Hedyotis, ﬂ3xﬂ2mmtn{}5x{]5mminsect [{nhauria O7=x08mmia l ()9
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stnallest seed (0.1 x 0.12 mm) in sect Oldenjandia. The seeds are planoconvex or
angular, often narrowly winged in mos! species of secl. Drplophragma and also in
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Kohautia) and £, brunonis (seci. Anotidopsis). Seeds are mostly subglobose in .
preritu, M. racemosa, H. ovarifolle (sect. Oldenlandia). The seeds often becotne

vistid when moistened.

Seed cont is exotestel in Aedversis. The outer epidermis forms exotestn which is
ime cell layer thick and inner cell layver-parenchyma like is the endotesta, Exotestal
cells are tubular palisade-like with 1annin contents. Epidermal cells along the nsargin
are: very prominent in K. perpurascens, B, priinosa, avd H. arficuiaris  (sect.

Diplophragma.

Seed testa cclls are thin-walled, penta or hexa-gonal or subglobose m suriace
view, The cell wall surface is either smooth, reticulate, granulate, perfurated,
puncate, striaied, tuberculaie or verrucate.

Lipght microscopic study shows that cell with wavy boundary wall is found in
s¢veral species under ditferent sections of Hedvotis namely, H. prerita, H. vvetifolia
In {sect. Oldenlandia). H. awricularia in sect. Hedyotis, K. verticellaris in scct.
Diplophragma. M Bruneniy in sect. Anotidopsis whereas species like H. congesta in
sect. Hedyols, M merguensis  im osect, Tnvolucrella, H pamblel  in sect,
Diplophragma, H. aspers in sech. Kohautia shows straight boundary wall.

It is evident from LM. study that the ceil wall surface is granulate in most
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species under different sects, namely, H. griffithii, H. uncinella, H. pruinosa, H
tetrandra (sect. Diplophtagma), K. merguensis (sect. Involuerella), H. congesta, &,
aurcularia  (sect. Hedvotis), and M evatiflia  (sect. Oldenlandia), they are
reticulaie and granulate in H, verticelfara, H. cyangntha in sect. Scleromitrion and
finely granclate in K pamife (scel. Dldenlandia). LM, study also shows thickly
granulate cell surface in & purpuraseens {sect. Diplophragma), The celf surface of
. corvmibosa (sect. Oldenlandia), B andantanice (sect. Anotidopsis). H. fneata
and M. vestira (sect. Hedvotis). A. coceinea (sect. Kohantia) appear smouth but cell
wall surface finely straited in-H. neesigna (scot. Scleromitrion} and £, aspera (sect.
Kohautia}, cell surface punctate in A hrueomis (sect, Anotidopsis), petforated in
H. gamblei,  wvernucate i M prumosa and  grapalate in H Kkergfi (sect,
Implophragma). The cell wall surface granulate is also found in H paradaxa (sect.
Hedyotis), H. herbacea (sect. Oldenlandia), and . eyanantha (sect. Scleromitrion).

Capsule is straw coloured with black calyx teeth in AL Aerbaced and grecn wml
2 -horned in H. axpera in secel. Kobautia. Capsule is vary sullin ff, frinervia. (Plate,
7.

Heterostyly . Heterostyly in the genus Hedvetis was lirst reported by Darwin
{1877} trom Brazilian and Indian specimens sent to him by F.Miller and I.Scoit {of
Hort. Bow. Cal) respeciively. Then Biicck (1833, 1884), Stevens (1912), Bremekamp

American species of the genus and reporied heterostyly in 9 specics. Bremekamp
{1952) regarded it as a character of taxonomic significance and observed helcrastyly
in 353 species oui of 1 investigated. DBaler {1358}, however, was the firsi to show
that 2. affimes (= I, affinis} in addition to being heterastyled, was self-incompatible.
Bahadur {1263, 1964} observed that both long and short styled plants of K. puberula
arg self-incompalibie and kaving pollen dimorphism, Long-styled plants are more is
rumber than shorl-styled ones in a natural population, In short- styled plants pollen
grains arc larger than those in long-styled ones.

In course of the present study it is observed that 3% species under sects.
Diplophragma, Oldenlandia, Hedyotis, and Anolidopsis are heterostylous with two
distincl floral forms, "Pin" and "Thrum™ on scpatate plants. The species are M.
puberela, Mo affiniy (scct. Oldenlandiu}, K brunonis  (sect. Ancadopsis), H
guricnforica, M. irsularis, H. vestite, [1 lineata, H, paradosa (sect, Hedyotis) and
H. fruticosa, H. purpurascens, H. leschenaultiana, H, pramosa, H, articularis, H.

crpaptiatde e o apalfora H Gapedifilang H pneiellas D owrerida N arifrkil W
wl FF M FOEL MY Bl L iPh++f+ufy d e WFROFF] LYFIFLATHFIp 1 - St idd i Foa, - LR LR R il | - .ﬁ‘wl"l...p il

gamblet, H athonervia, H, tetrandra, H. caprreliara ewc. (sect. Diplophragma),

In H. verticitlaris {sect. Diplophragma) both homaosiylous and heterostylous
flowers are present. Nilgin specimens are heterostylous, and Sri Lankan ones are
homositylous. Flowers are 7-10 mm long in long-styled flower and fifaments arising
fram corolla tube are very shoet (0.5 min long)  style exserted, & mm long; stigma
bilobed, ciavate or cylindrical. In short-siyled flowers, filamenls are
I-1.5 mm long, exserted, anther is about 1 mm long, style | mm long. Flowers are
usually much smaller than the Jong-styled ones. Homostylous flowers in 5ri Lanka
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Flale 7. {A - ') Wariation in capsules . AL ffedyotis sosendenes; B AL copdtedlune, ©. FF fremunceee e
BL & pubentfe, B B fevhoces; E A preeifin G 8. groseinffedio; H. B evatifodie, Lo erafieso,
E AL vacemorn: K 8 cecciedt L AL meecitet ML N aefimmanics; N AL veshite LML fintvey FOSE
fineati, §). M renetlfora; B M. nespiona; 5. 5 anpegpfielta, T, H, cougesir; 10 5 pefiffoee, ¥, 5.
srecketis W W pumife; XK. H fideider; Y, M. leschermanitivta, Z. M. beddemer; AL H. foecdifiome
B. M. ngrpuensis, ' H gwertioidet I H tavepsesie; B H jsoablad, FoOHo mnedngtly; O H
I NIF T R
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are 5 - & men Jong: filaments exserted, 1-1.5 mm long; anther 1-1.5 mm long; styles
exseried, 4-4.5 mm lonyg; stigma capitaie. (Plate 8A & B).

In rue heterostylous flowers anthers are well included and styles are well
exserted in one form and exactly the opposite in the othet farm, but in some spectes
the differences are far less marked, so they are not truly helerostylous. 7
capitellata, H. scandens, H. griffithii and /. hirsutissima (scct. Diplophragma) are
not truly heterostylous where stamens ate not well included within corolla tube in
lang-styled finwer or styles are not very short in other form. In . capitefiata and
H. scondens, dilaments are 90.2-0.5 {1-1.5) mm long in jong siyled flower,
usually adnate to the short corolla tube, corely at sinus, shortly exserted, anthers
0.5-2 mm long, corolla is sparse to dense pubescent zlong throat or corolia lobes,

styles 4-10 mm long, exserted, stigma clavate, subglobose or linear, papiliose. In
Ehnn-_ntu!ﬂﬂ Aoware filaments are 1-2 mm lone exzertad. znihers 1-1 5 mm lono stvle

Rl SRR LA S Al Cal mRiais Biilig weadS tiay e R

2-2.5 mm long. Filaments are 3 mm long, caserted in . Rirsurissima whem short
siyle is much elongated, 8-9 nun long {(fTowers 18-20 mum iong). Filaments are shorily
exserted in H. prffithil in long-styled flowers. Species in sect. Hedyons are not
truly heterostylous. In M. aercnlaria and H. insularis styles range from 0.8 te 3
mm, swollen above, pubescent filaments are 0.5- 1.5 mm and anthers 0.4-0.5 mm Tong.

In A. vestita siyle ranges from | e 1.3 mm loig, siigma subglobose, but filamenis
are 0.2-00.5 mm tn all the flowers. Similarly io & fichva, H. paredoxa, K. lineata, long-

styled flowers are with exsened styles but anthers are slightly exserted. In M.
insufaris, anthers are cxseried, filaments 1 mm long, style 1-3 mm long, swollen
abave, pubescent. Style in sect. Hedyatis developes at a later stage.

H. pumila and H merguensis with exserted siyles and included anthers are
homostyloos. Similarly, flowers showing long exseried anthers in H. buxifolia, H.
barberi, . ramarowii, H. travancorica (sect. Diplophragma) are heterostylous.

The homostyly 15 characterized by styles and anthers being of the same height
and iz g:nf:rall}r regarded as derived from aoimnal hetﬂmst}r].nus stake as a resull of
reversal of the siamens and sivie height (Crosby 1949, Dowrick 1950). The
homostyles are of two types, long and short. The long hamostyle has the style of
a 'pin' flower and stamens of a “thrum' flower and the short homostyle hes the style
of a thrum'” NMower and stamens of a 'pin’ flower. Long homostyly seems o be more

common than short ones.

26 species under sccis. Oidenlandia, Kohauiia and Scleroimiition and
Involucrella bear homostylous flowers. Homostylous flowers having both stamens
and styles well exserled are present in H. linoides, H. stacksii, H. graminicola, H.
ovarifolia, H. graminifolia (sect. Qldenlandia) and A, verticiliata, H. neesiana, H.
pinifolie, H. cyanantha, H. anpustifofia  (sect. Scleromitriom), H. kwrzii {sect,
Diplophragma). Sugma is bilobed, in most of the species above, bu 1n A
verfictilata, ff, neestana = H. nrtida), it is clavate,

Homeostylous flowers having both stamens and styles included are found in A,
attenuata, H. corymbosa, H. ivinervia, H. prerita, H. racemosa, H. herbarcea (sect.
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Plawe 8B. (FF' KK') Heterostyly F & F & ardicoforin; O & G 0 M visgidi, H & H . K&
dodiedene T & I' 0 M, piepuredecens; 1 & T 08 pruinese;, ¥ & K o A fesehemosdiiamng,
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Oldenlandia) where styles are 0.2-0.3 mm long and hlaments, 0.2-0.5 mtnt long, arise
{rom the corolla tube. Both anthers and stigma arc in close conlact and enclosed
by ring of pubescent hairs oa the corelia lohes, cxcepe H. ferbacea and H. trinervia,
which are glftbrnua inside, In A. herbacen, stigma hes just below the anthers in carly
stage hut loter sticma overlons anthers.

M. diffixa (sect. Oldenlundia) is bomostylous, where siamens and siyles are
slightly exsetied. Filaments shorr, 0.3-0.5 mm long, are placed on the sinus of the
coralla lobe, styles short, 1.5-2 mm long; both anthers and stigma are close or the
latter is encircled by anthers in early stage, [ater by styles when filaments elongate
and are exserted.

H, puberufa and H. gffinds are the twa helcrostylons species under the e,
Oidenlandia where styles are 2-4.5 mun long and filaments, 0.5-1.5 mm [ong.

In sect. Kohautia both stamens and styles are meluded and stigma is overtapped
by anthers. In most species anthers are with very shorl filamends i.e. 0.5 mm long,
included in the swollen part of the coroita and slyle n the eylindricasl corolla wehe.
In must spocles, stigma is at the sane jevel as the lower part ol the anthers as in
H. gracilis, A coccinea, H. aspera and M. nagporensis. Butin A retrorse style is
s0 short that stigma romains at some distance fram the anthers,

HEIFYOTS

L. [Fl. Zeyl. 26.1747) Sp. Fl. 101, 1753 & Gien. PL ed. 5.44%1754; Sp. Pl. ed. 2.147.
1762; Retz. Obs, Bol. 23.1784; Swartz, Nov, Gen, 29, 1788 Gaertn, Fruct., 1 ; 145, 4
30 Fo4. 178E; Scheeber, Gen. PL ed. 8.1:66. 1789, Jussieu, Gen. PL. 198, 178%; Hacnke,

Gen. Ploed. 8 1: 115, 1790 Lamk. Olust, | 269, 1792, Willd. Sp. PI. 1 : 564. 1798
Caw leceas &80 ¢ 871 £ 1 1801 Dapu Q'l..lc'f 13% TENS: Kvor 1.5:41' A IR0 1818 Boaath

A FRI i L Ry T A ER Ry A PR dird) LUy LF X Ole The ArF. BAFS Ly wFRRENRET

i Hees, Cyel, 17, 1811; Roxb. Fl. Ind. | 363 iB20 & 1:363. IBSI Spreng. Syst. Veg.
ed. 16. 11411, 1825 & Gen. Pl 1:96.1330; L. Don, Predr. Fl. Nep. 134, 1825 (i syn.
QHHdenlandia); Bl Bijdr, 970, 1826; Reich, Cens. Reg, Veg. 195, 1328; Cham. &
Schechid. in Linnaca 4:153, 1829 OC, Prodr. 4419, 1830, WL & Amn. Predr. 405, 1834
{excl. Anotic); G. Don. Gen, Syst. Gard. Bot. 3:524, 1834; Endl. Gen. Pl. 548, 1838;
Steud. Nom, Bot 726, 1840 Walp, Rep. 2.491. 1842 & Ann. Bot Syst. 1:376. 184%;
Mig. Fl. Ind. Bat, 2:177. 1857; Benth. FE Hongk, 147, 1861; Thwaites, Enum. Pl. Zeyi.
140. 1859; Benth, & Muller, FI. Auster, 3:403, 1866, Kurz in Journ. Asiat Soc, Beng.
42:311, 1872 & 45:135. 1876 & 46:23%. 1877, Hook. I, in Benth. & Hook. £ Gen. PL.
2:56. 1873 & FI. Brit. Tnd. 3:49. |RE0; King&ﬁmble in Journ. Asiat, Soc. Beng. 72(2)

- 1934 o, | e £ Tr1aAn.
- 1aa. I.:l"l_llli I\.lulﬁ:ﬁ. FJ. 1\'!.3:|.IH}' I.'LHIH L-‘-l-"'l- I‘.'l'.i._'l-,, \..-I-i:l.!.l,l 1"I E!H:l.lll. TR N, D 30L,

Fosberg in Journ. Sc. 2:106, 1941 & Castanea 19:25.1954; Shitiners in Fieid & Lah
17: 166, 1949; Lewis in Rhodorn 63:216. 1961 ; Bakh. £ In Backer & Bakh. f. Fl. Java
2:284. 1965; Yamazaki in Hara, Fl. E. Himal. 305. |96, Oldenlandia [Plumier, Nov. Fl.
Am, Gen. 42, . 351703, L. Gen, PlLoed. 1. 154, 17371 L. 5p. PL 1190 1753, Geon, Pl ed.
5:55 1754; Sp. Pl ed. 2:1.174. 1762, 2:1667. 1763; Svsi. Mat. ed. 10 2:89( 1759 & ad.
P2, T:1788; Gaetun. Fruct, L1471, 30§, 3. 1788; Schreber, Gen. Pl. ed. 8.1:%83, 178%;
Tussieu, Ger. Pl 198, 1789 Lamk. Encycl. 4:533. 1798, Willd. Sp. P1. | : 674, 1798,



22 BOTANICAL SURVLY OF INDLA

Pers. Syst. 122, 1805; Roab. Fl Ind. 1:442, 1820 & }:421. 1832; Reich. Cons. Reg, Veg,
1,95, 1828; IC, Prodr. 4:428, 1830 G. Don, Gen. Syst. Gard. Bot. 3:.527. 1834 Mig.
[l Ind. Bat 2:187_ 1&857; Benth. Fl, Hongk. 150. 1861; Hook. £. in Beath. & Llook.
f. Gen. PL 2:58.1873 & T, Bnt. Ind. 3:64. 1880, Hiern in Oliver, FL. Trop. Afr. 3:31.1877,
Schuyrnann in Engl. & Prantl., Pllanzenfan. 4(4): 24. 1§21; O, Krze. Rey. Gen. PL. 1:291,
1821, Kidley, F1. Malay Penin. 2:52. 1923; Moore in Fawcett & Rendle, FL Jamaica
7: 31, 1938 Bremek. in Verh. Kon, Nederl. Akad Wet, Afd Natoork. Ser. 2, 48(2):
183, 1952; Hepper it Hutchinson & Dalz. Fl. W, Trop, Afr. ed. 2. 2:210. 1963; Verdc.
Fl. Trop. Afe. Rubiac, (I) 268, 1976, Gerontogea Cham & Schlechid. in Lintaea 4:153.
1829, Thecagonum Babu in Bull, Bot. Surv, Ind, 11214, 1969, Gonotheca Bl ex DC.
Prodr, 4:429, 1830, non Rafin, 1808, Pleiocraterium Bremek. 1n Rec. d, Trav, Bol.
Meerl. 33:438. 1939, Exallage Bramek, in Verh. Kon. Nederl. Akad, Wet Afd. Matuurk.
Ser. 2, 432} 142, 1952, Metabpios Bi. Bijdr. 9H). 1826,

Tvpe - H. auricularia L. (Linn, 123.2 LINN).

Shrubs or undershrubs, erect, decumbent or climhing or herbs slender, ercct,
ascending or creeping; root system oftgn long, stout, advantiticus roots often
produccd from stem bases or nodes; stem usepslly branching dichotomously, often
branchex are trowded with leaves above and leafless balow; terete or angular, often
with prominent ridges and prooves, rarely winged, glabrous, pubescent, puberulous,
villous, piloss, scabrid or setaceous alonyg the ridges or throughour, often
corrugared with stipelar scars and fallen leafbases, Leaves sessile or petiolate,
opposite, decussate, rarely whorled, @-17 (-40} x 0.3-6 cm, elliptic or
ovate-lanceolate, orbicular, oblong-lanceolate, lancenlate, lincar—lanmalatc ur tinear,
acuis, q.\.-u:u:lnnﬁ'.- or chinsc at dpCR, J.i:un.-l__'p upiuu}.ﬁtu [y "m'ﬁﬁmtl.ﬂ. entire al :uﬂrgiﬁ,
rarely ondulate, cuneate, atlenuate or rargly obiuse at base, coriaceous o
membranous, ogually glabrous above, puberulous, pubescent, willous, pilose, or
hirsute along the nerves 3-12 pait, obligue or 3,5-7 palmately veined from base (o
apex; petiole 0.5-% cm long, uwsually dilated ar haga, nfifen wingsd, glabrous,
pebescent or pubcrulaus; stipules opposite, free or adherent with petiole, usually
persistent, rarely deciduous, §-15%1-5 mm, entire or with glandufar margin or

-J‘.Hh“l‘!‘l‘l. -r r| s e -IJI' P et e s Tal-1 e g 'Ifl‘ ﬂ 1 ‘ mﬂ-ﬂl“ﬂ1 "‘.‘-‘lﬂflﬂﬂ T-‘F‘ml"f"ﬂ“m ml“ﬂl
poClOnadicry CHOTigatling Of Tunvawt Wil F-0 0 Marging. orishes. aNhQIoseenee termina:

or axillary, peduncled or sessile, panicled, corymbose, umbellate or condensed
capitate cymes or globose heads, 1-10 (- 14) cm loag, 1-15 (-203 em across, branches
long or shart, di-tichotomous or 4-6 In a whaorl; bracteaw, bracieclate or not.
Flowers sessile or pedicetled, 2-20 mm, isnstylous or heterostylous. Hypanthium
globose, ovoid ellipsoid, ierete or angular, rarely winged, calyx limb 0.3-2 mm, long;
lobes 4, rarely 5, 0.5-3.5 (-4) mm long, triangular, lanceolate or linear, accessory calyx

tceth often prosent. Corolla white, purplish white, viclet, yellowish, or pink,
brownish, green, pale blue or purple in colout, rotate, campanulate, funnel or salver-
shaped: tube swollen above with or without any constriction, somectimes swollen
below, throat glabrous, densely pubescent or woolly inside, 10 various exical; loboy
4, rarely 5, valvaie, srraight or reflexed, incurved, beaked at apex, ofien setulose

outside, glabrous, minute pubescent or pubervlous inside. Stamens 4, rarely 3,
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inserted or exserwed; {Tlaments adnate below the throat or at the sinws of the corolla
lobes, broad or slender; anthers 0.5-1.5 mm long, ablong, Tincar-obiong, globose or
subglobose, 2-celted, dorsifixed, opening longitudinally. Polien prolate, subprolate,
prolate-spheroidai, oblate sphercidal or subspheroidal, semicircular or circular in
podar outling, polar axis (P x equatorial axs (B) = 20-53 pm x 17-38 pm, commonly
3 colporate, rately 4 or 5-6 or 7-% colporate, colpl long and narrow, ora circolar,
25 pm in diam, or lalongate, 2-6 pm in diam., with or withoot defined margin,
free or synzonorate. Bxine 1-3.5 pm thick, sexine 1-3 ptm cthick, finely or coarsely
reticulate, columellate, colurnella pilate, | um thick, lumina ¢.5-3 pm, mun psillate or
undulate or verrucate, mesgeolpium 7-14 pm. Dvary inferior or half inferior, 2 -
loculed, ovules few to nomerous on axile, median globose or ellipgoid, peliale
placenta; style inserted or exserted, stout or slender, pubescent or glabrous; stigma

hil~nhad witholabnes Ahlansa A Timonr wvaara s Micrs anatelar Flaohay morth
e, Sulrgailvailain, Udnrdg U LUETedr, papriniirois aAiSU oliliaicay J.J.h.n:lll_:r, IJlllI.n.:l.n.,

shallow or grooved., Fruits sessile or shortly stalked capsules, crowned with
persistent, close or distant calyx lobes, sometimes with persistent basc of style,
[-6 T (-9} x 1.5-5 mm, globose, ovoid, ellipsoid, cylindrical or oblong, hemispheric
or truncale, sometimes raised above, rounded or cuneate at base. terete, keeled or
anguiar with prominent ridges, raraly winged, dehiseing septicidally, loculicidally or

dehiscence lale or ohseure; pericarp thin, carilaginous or (Teshy, Seexls few to many,

gmmall, 0.2-1.5 x 0.1-1.2 mm, half or fully immersed in the piis or grooves an tho
placenta, plano-convex, angular, globose or subglobose, often narrowly winged.
They ate orange, brownish, rusty red or chocoiate (o black 1 colour. Seed coat is
thin, cnmpmed of pentagunai he;agnnal ot globoze celis with siraight or wavy wall
in surface view. The cell wall suiface is rather smooth, Teiiculaie, g,:ﬁ.uumu.,
perforaicd, punciate, siciated or verrucose, Embryo small, clavate, 0.7-1.5 mm with

homy or fleshy albumen; radicle 1erete; cotyledons 2, foliacenus.

Distrib. : About 515 specics in warmer parts of the waorld, chiefly in Australia,
Africa, Eastern and Souwih-East Asiz, America,

T4 species mostly disttibuted throughout India. Some specics ate restricted o
the hilly places of Southern India. {Plate 9, 10, 11, 12A & 12B).

Chr ne. o Chromosome numbers of 13 species of Hedvolizs were studied
by warious workers and were reported as 2o = 18, 36, 54, 72 (Raghavan &
Rangnswamy 1941; Lewis 1958, 1950, 1942, 19465, 1966, Khoshoo & Bhatia 1963;
Baguar ¢f af. 1965) Harvey 1966, HSU, CC, 1968, Fhilipo. & Mathew PM 1976,
Mazumder L. 1971, 1973; Sarker, A K., Data, N & U. Chatterjee 1980).

In the prosent study Oldenfundin L and  Kehema  are merged  with
Hedyous and the pgeneric delimilation is enlarged. On review of the characters
used by the earlier warkers for subgenera and sections the genus 15 subdivided
inta 7 sections : {1} Hedyotis, (2) Oldenlandia, (3) Kohautia, {4) Scleromitrion,
{5) Involucrella, {6} Diplophragma and (7) Anctidopsis.
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Plate U ¢4 - (2. Distribution of tha speeies af the sections Diplephragma restricted 1o

Southorn Indip showing mothe maps (ABCD.
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Plate 11. Disicihution o the specics ol e el Hedpows and Koluubs slawiog io U e
I, qariculorio @ M. euricudraz subsp. vemesr e 57 bR M. carperkr B A il M. paradoon @@ M livsan B H. ineleriy & N efiite w M

nagmEnrersis §1; m('n'.um,h'; 11, gracilica; M. wspera b, M. relrorso @.
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KEY TO THE SECTIONS AND SPECIES
{Key is huscd on division of the gepus inlo sections ard similarnites among specics)

la.  Capsule dehiscence, septicidal or leculicidal 2

b,  Capsule indehiscent, lale dehiscent or
obscurely or irtegularly dehiscent 3

24, Shrubs or herbs; capsule dehiscing sepricidally
sect  DCHPLOPHRAGMA 7

2b.  Herbs, annual or perennial; capsule
dehiscing locuhlicidally 4

da.  Flowers in terminal capitate cyme, partially
incleded within the involuctiform bases of

3 | tohi w !

sect  INVOLUCRELLA 41

3h. Flowers in axillary cymes, rately terminal
capitate; capsuie bard, crustacecus, late dehiscent

sact. HebyoTis 42
da.  Calyx teeth grect znd distant in fruit 5
4b,  Calyx teeth erect, recurved, not distant in fruit G

3a.  Flowers isostylous or heterostylows; corolla tube
not slender, anthers not meluded in 1the swollen

part of the corolla ebe
sect  QLDENLANDIA M

3b. Flowers isostylous; corolla wbe slender,
anthers included in the swollen part of the corolla tube

naoeal Forararrraa
Mk, RUAMULILM

&

B2, Inflerescence axillary cymes; capsule ovoid,
crustacecus, with converging, erect, rigid calyx tecth
secl. SCLEROMITRION |

6b.  Inflorescence terminal capitale or subcapitate,
pedunculate cymes; capsule globase,
narrowly winged, membranous, with lancealate
or ovate-lapceclate vecurved calyx-teeth
sect,  ANOTIDOPS!S !

43, Shrubs or herbs, erect or decumbent; lzaves
neither radical nor parafle] neeved 8

b, Stoloniferous 