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ABSTRACT

The present study on the taxonomic revision of OPHIORRHIZA L. (Rubiaceae) in Indian
subcontinent was carried out on the basis of specimens extant in the Indian Herbaria
and some received on loan from several foreign herbaria. 47 species and 9 extra typical
varieties are described with original citations, synonymy, typification, distribution,
phenology and ecology. 4 species and 1 variety proposed as new have been described
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species is reduced here to the status of a variety. For identification of taxa two sections

and a dichotomous key are given.

INTRODUCTION

The term ‘OpHioRRHIZA’ is derived from
the greek terms ‘Ophis’ a snake and ‘rhiza’,
a root alluded to healing properties in snake
bite in Indian subcontinent particularly O.

manasta swen oy

mungos L. and O. Japonica BI. (G. Don
1834).

Linnaeus described the genus
OPHIORRHIZA (as OPHIORHIZA) in Flora
Zeylanica (Linnaeus 1747) and included in
Materia Medica (1749), Species Plantarum
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(1753) and Genera Plantarum (1754).

Sp. Pl. (Linnaeus 1753) included 2
species. O. mitreola based on Houston’s
genus MITRA (MiTREOLA of Hortus
Cliffortianus) is now usually recognized as
a species of MITREoLA L. ex Schaeffer. In
Gen.Pl. Linnaeus (1754) published
OrHIORRHIZA with altered spelling.
However, the spelling has uniformly been
corrected to OPHIORRHIZA, David Don
(1825) placed the genus in the Rubiaceae
being followed by all subsequent workers.

J. D. Hooker (1880), Fl. Brit. India
described the genus OPHIORRHIZA L. with
31 species and 10 varieties. Subsequently,



2 BULLETIN OF THE BOTANICAL SURVEY OF INDIA

W. G. Craib (1911), J. S. Gamble (1919,
1920), S. T. Dunn (1920) and C. E. C.
Fischer (1938, 1939, 1940) described 11
more species mostly on determination of
the specimens extant in the herbarium. In
the meantime Trimen (1895) and D.
Chatterjee (1939) discussed on endemism
of the genus. Accumulation of material in
herbaria for over a century after Hooker’s
work necessitated a taxonomic revision of
the genus in the Indian subcontinent. The
study was completed in 1984, when one

nf t authors MO Mondal enhmittad
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on it a thesis for Ph.D. degree of the

University of Calcutta, that was soon
awarded Unfortunately the circumstances
stood beyond control all these years to
process ‘the work in the form of a paper
for publication. However, 4 new species
and one new variety postulated have been
published. Other workers also published

several new taxa.

The paper presents 47 species and 9 extra
typical varieties with original citations,
synonymy, typification, distribution,
phenological and ecological observations.
One newly described species is reduced here
to the stdtus of a varety:

Watt (1891), Dey (1896), Kirtikar &
Basu (1935), Chopra et al. (1956), Agarwal
& Dhar (1959) compiled the economic
importance and chemical composition of
roots, stems and leaves of O. mungo L.

The authors described partially and
illustrated the following threatened and
endangered plants in Nair & Sastry (1987,
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1988) Red Data Book of Indian Plants Vols.
1& II. : 1. Ophiorrhiza barnesii, 2. O.
brunonis, 3. O. caudata, 4. O. fncarnala,
5. O. pycarensis, 6. O. wattii, 7. O. gracilis,
8. O. griffithii, 9. O. hispida, 10. O. lurida,
11. O. radicans, 12. O. subcapitata and 13.
O. tingens., |

Very little work has been done
on anatomy, cytology, palynology,
embryology etc. Chromosome numbers as
n = 11 was reported. for O. harrisiana
Heyne and O. mungos L. by Love (1976)
and Mathew & Philip (1979) respectively.
Corner (1976) observed that endosperm
formation in the family is nutlear but
cellular in OpHiORRHIZA (particularly O.
mungos) and TARENNA. Mathew & Philip
(Lc.) reported exceptional type of pollen
development in O. mungos.

MATERIAL AND METHODS

The present investigation is based
mostly on herbarium specimens collected
from Indian subcontinent as accumulated
in different Indian and foreign herbaria.

Qualitative and quantitative characters
of each and every specimen, as far as
possible, have been carefully studied so as
to check any variation or differénce that
may occur. Acronyms of the herbaria
following Index Herbariorum have been
mentioned against each specimen cited.
Taxonomic ranks and nomenciature of taxa
of all levels have been scrutinized and
studied. Correct names and synonyms as
per International Code of Botanical
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Type specimens have been examined in
most cases and indicated with the
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the herbaria where there are extant. In case
of nonavailability of the type, microfiche
or photographs have been consulted.
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the flower colour, flowering and fruiting
time, ecology, altitude and uses etc. of the
speCies uave oeen gamereu II'OIII lllU
collector's observations and from the
literature. A note regarding some points
of taxonomic or other interest has been

given wherever necessary.

MORPHOLOGICAL CHARACTERS

Habit : The species of OPHIORRHIZA vary
in habit from creeping herbs to small shrubs
up to 3 m high, growing in humid regions
at varying altitudes. Most of them are erect,
suffrutescent, some are prostrate, and a few
creeping.

Indumentum : The hairs are of three
types (Fig:1). They are up to 1 mm long,
straight, uniseriate and of 6-20 cells,
commonly found on stem, leaf,
inflorescence and hypanthium. Hairs on
lower surfaces of leaves are comparatively
longer with lesser number of longer cells.
The basal cell is broader and the apical cell
very narrow and often pointed. In the
second type the hair is very short,
consisting of 2-3 cells, somewhat bent and

the apical cell is not pointed. Sometimes
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unicellular bent halrs occur on the nerves
beneath the leaves as in O. ochroleuca. In
the third type the hair is elongated and
unicellular, with subparallel or undulate
walls, present inside the corolla tube. The
hairs are without any crystal and never
glandular or bulbous.

aphi
in éllipsbid sacs called raphides are present
in stems, leaves, floral parts and capsules.
Raphides are found in the outer tissues of
the leaf and petiole of O. rreutleri, calyx
lobes-of O. pectinata, corolla and calyx
lobes of O. pykarensis, ovary, placenta and
capsule of O. codyensis, O. caudipetala, O.
grandiflora, O. mungos, O. tingens, O.
villosa and O. wallichii ; calyx lobes,
ovary, placenta and disc of O. fasciculata.

Leaves and snpules The leaves are
stipulate, entire and membranous. They
vary greatly in size and shape e.g. the
lamina of O. glechomaefolia are 0.6-1.8 cm

m long. The shape varies from
elliptic to lanceolate, sometimes ovate-
orbicular as in O. pauciflora or ovate-

anvdatn s N
coragaie as in o,

glechomaefolia. Usually the leaves are
acute to acuminate at apex, sometimes
obtuse as in O. radicans. They are acute to

,—&&-a--g\t at haaa Tn n nnd N
alliiualc at oasc, i v, aing u.

glechomaefolia the leaf base is somewhat
rounded or cordate. The lower surface of
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Fig. 1. Hair types of OpmiorrHIZA (figs A-G) : A. petiole hair of O hirsutula, B. calyx hair of O. hispida

C ang D. stem hairs of 0. incarnata and Q. munna: 'ensis, . Naiwr 01 Coroiia insiae or U. auut,ufluu;u

F and G. multicellular straight hair and unicellular curved hair of stem of O. ochroleuca.
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the leaf is gradually pale on drying, but
reddish in O. succirubra and O. tingens.
side of the midrib. In O. lacei and O. lurida
the nerves are very close set in relation to

moderately long.

The stipules are interpetiolar, varying
greatly in size, shape and persistence. They
can be recognized into 3 groups : (1)
Stipules are setaceous to linear with broad
membranaceous base in most of the species;
(2) They are large and. membranaceous in
O. calcarata, O. eriantha, O. grandiflora,
O. griffithii, O. subcapitata, etc. (3) they
are minute, coriaceous, deltoid or
triquetrous in O. mungos, O. pykarensis, O.
wallichii, etc. The stipules are very large,
broadly ovate, with many converging
nerves in O. codyensis and are the largest
in Indian species. Seemann (1866)
considered the stipular apex as an important
taxonomic character, but it is not so with
respect to Indian species. The stipular apex
is quite variable in O. mussaendiformis
where it is ensiform and entire or 2-3 fid
even in the same specimen. (Fig.2)

Inflorescence and flowers - Inflorescence
is usually terminal cymes with helicoid
branches. It is both terminal and axillary in
O. brunonis, O. hirsutula, O. oppositiflora,
etc. In a few species it is only axillary as in
O. barberi, O. barnesii, O. codyensis, etc. In
some species the inflorescence is corymbose
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cyme as in O. tingens, O. grandiflora, O.
roxburghiana, etc. In O. barberi it is
scorpioid cyme and very spreading with
deciduous, scattered bracts and bracteoles.
In O. subcapitata and O. villosa it is

size of the leaves. In O. heterosiyla the |
nérves are distant though the leaves are s conde . Vi

and bracteoles are absent whereas in O.
subcapitata the base of inflorescence is
encircled by a whorl of bracts. In O. caudata,

ispida, O inca O, mu 573
and O. pectinata the branches being more
reduced, form a capitate cyme which is
concealed by a number of well developed,
persistent bracts. (Fig.3)

The length of peduncle is also variable,
as for example, 1-6 cm long in O. nurans,
O. thomsonii, etc. and 1-8 cm long in O.
fasciculata. Sometimes it becomes
elongated with the maturity of fruits as in
O. barnesii, O. caundipetala, etc. The
peduncle is short in O. heterostyla, O.
hispida, O. wattii, etc. and is not elongating
with the maturity of fruits. It is usually erect
but sometimes deflexed as in O. nutans or
drooping at first then erect as in O.
succirubra.

The flowers are usually secund on the
branches of axillary or terminal
dichotomous, trichotomous, corymbose or
capitate cymes. The flower is pentamerous,
with 2 carpels and inferipr ovary,
gamosepalous calyx, gamopetalous corolla,
epipetalous stamens and style with usually
2-lobed stigma. The flower varies from 3.5
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Fig.2. Lamina types of OpHiORRHIZA (figs. A-F) :
A. O. rosea (elliptic-lanceolate
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acuminate): B. O. hn-mdﬂ fnvate-lanceolate acute), C. O. pguc,iﬂora (ovate-

obtuse); D. O Iurlda (elliptic-oblong, acute); E. O. radzcans (ovate-cordate, obtuse) F. O. glechomaefolia
(ovate-orbicular, apiculate). Stipule types of OpriorrHZA (figs G-S); G. O. rugosa (filiform from triangular

base, bifid); H. O. lurida (linear with broad base); 1. O. pallida (setaceous), J. O. pykarensis (triangular, ,
acuminate); K. O. mungos (triangular, acute); L. O. rosea (ovate with long apex); M. O. subcapitata (ovaté);
N. O. mussaendiformis (ensiform, 2-fid), O. O. grandiflora (narrowly lanceolate); P. O. roxburghiana (ovate-
oblong, bifid); Q. O. eriantha (lanceolate, bifid); R. O. hirsutula (subulate); S. O. codyensis (broadly ovatc).
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Fig.3. Inflorescence types of Opmorrmza (figs. A-H) :
A. O. ochroleuca; B. O. rosea; C. O. lacei;, D. O. barberi, E. O. villosa,
F. O. pectinata; G. O. nutans; H. O. succirubra.
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ength varying sometimes the calyx lobes are subulate. In O. repens,
as in O. brunonis 6.5 O. glechomaefolia, O. hirsutula, O.

..................

nm mm, in O grandiflora 20 mm  nicobarica, O. pallida and O. roxburghiana
to 40mm, in O. roxburghlana 23 mmto 40 the calyx lobes are lanceolate to linear-

!?! s

mm. ispid r 0
Bracts and bracteoles - Presence or ovate-lanceolate. The lobes are usually
absence of bracts and bracteoles was shorter than or as long as hypanthium. In
considered by Schumann (1891) to be of O. glechomaefolia, O. nicobarica, O.
considerable importance in defining species  pallida, O. radicans and O. roxburghiana
groups within the genus. Bracts are present  the lobes are longer than hypanthium.
in most of the species but completely Hun
lacking in O. mungos, O. trichocarpa and d. lr
O. villosa. In some.species the bracts are ;. _
poorly developed, minute, subulate and
scattered, falling off before the maturity of
fruits as in O, ochroleuca, O. oppositiflora,
O. rosea, O. rugosa, etc.In Q. eriantha, O.
grandifliora, O. hirsutula and O.
roxburghiana the bracts are linear, slender,

and often with pubescent margin and
midvein. They are usually persistent. In white, greenish-yellow or sometimes rosy.

W1t
and fte 1bbed

Coro_lla : The corolla is white to pinkish-
white in most of the species. But in some
species it is variable in colour. In O.
fasciculata, O. oppositiflora, O. wallichii
corolla is white and purple, in O.
caudipetala and O. mungos white, pinkish-

QAITA CRArTIac acr arn syall_ dacrala ol In ) onchyroleurs it ic vallaw-aranoe or
some species they are well-developed, in {. ocaroleuca it is yellow-orange of
olahenite nr nuihasnant Ar Tes ‘in‘»n wxratla l\rn“mlclﬂ o l\!‘l\")fn ]"‘I‘n nulavoncice f"\P
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prominent midvein and pers1stent. They are corolla is pale-blue. The form of corolla
lanceolate in O. fasciculata, O. lurida, O. also varies. In most cases the corolla is
thomsonii, O. treutleri, etc. and oblong- narrowly infundibuliform. Sometimes it is
lanceolate in O. caudata, O. incarnata, O. somewhat salver-shaped as in O.
pectinata, etc. heterostyla and O. nepalensis, occasionally

Calyx : The calyx consists of five lobes cylindrical as in O. ochroleuca, broadly
above the hypanthium. They are small, infundibuliform in O. eriantha, O.

late, ovate or lanceolate. Small grand:ﬂnra and O. r()xburghlana,

[ 4 .w

r, deltoid to ovate calyx lobes are  Generally the corolla tube is several tim
of common occurrence. In O. brunonis, O. longer than lobes but the tube and lobes are
eriantha, O. pectinata, O. radicans, O. equal in O. nepalensis. The lobes are half

thomsonii, O. trichocarpa and O. wallichii  as long as the tube in O. heterostyla. The
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tube is bulbous at base and constricted at
middle in O. borii. In O. heterostyla the
tube is bulbous at base in one form and
cylindric in the other form. The interior of
the corolla is usually villous with a ring of
hairs, + 1 mm long. But in a few species,
the interior is glabrous as in O. gracilis, O.
lurida, O. pallida and O. succirubra. The
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inwardly curved apex and a glandular col-
oured horn at the back. (Fig.4)

Androecium : Five stamens are adnate
to the corolla tube at various levels. In
heterostylous species, especially in O.
heterostyla. O. incarnata, O. nutans and 0.
pauciflora, the stamens are adnate at the
middle of the corollatube in one form and

position of the villous ring within the
corolla varies greatly depending on the
position of the stamens. The exterior of the
corolla varies from glabrous to hirsute.
Usually they are glabrous. They are villous
in O. eriantha and O. mussaendiformis,

The corolla lobes are usually ovate to
ovate-lanceolate with straight acute apex.
They are ovate-oblong in O. fasciculata, O.
tingens, O. tirunelvelica and O. wattii,
linear-oblong to linear in O. heterostyla and
Q. nepalensis. In some species the apices
of the lobes are inwardly curved and keeled
at the back as in 0. borii O.
mussaendiformis, O. nicobarica, O. wattii,
etc. In O. repens and O. ochroleuca the
lobes are ovate, erect with a short or long,
recurved spur at the back. In O. griffirhii
and O. pallida the lobes are winged at the
back, it is extended to the base of corolla
in O. griffithii. In O. caudipetala the lobes
are ovate to ovate-lanceolate with acute

slightly above the base in the other form.
Filaments vary greatly. They are shorter
than or equal to or longer than the anther.
In the heterostylous species, especially in
O. heterostyla and O. nicobarica, in one
form the filament is shorter and in the other
form it is longer than the anther.  (Fig.5)

The anthers ar

dorsifixed qhohﬂ
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Pollen grain : The pollen grain is
isopolar, radiosymmetric, tricolporate as
well as rarely tetra-colporate as in O.
hirsutula, O. nutans, O, rugosa var.
decumbens, O. tingens and O. treutleri
where 80% grains are tri-colporate and 20%
tetra-colporate ; oblate-spheroidal to
prolate-spheroidal, suboblate in some
species like O. barberi, O. barnesii, O.
caudipetala, O. eriantha, O. roxburghiana,
etc., subprolate in O. fasciculara, angular
in polar out line or semi-circular as in O.
oppositiflora, O. pykarensis and O.
roxburghiana (Fig.7). The polar axis is 24-
46 pm long and the equatorial axis is 26-
50 um long; both axes are often equal in O.
calcarata and O. ochroleuca when the grain
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Fig.4. Calyx types of OpuiorRRHIZA (figs. A-H) :

A. O. mungos (calyx lobes triangular); B. O. eriantha (calyx lobes subulate); C. O. roxburghiana (calyx lobes
lanceolate); D. O. pallida (calyx lobes linear-lanceolate, obtuse); E. O. hirsutula (calyx lobes lanceolate,
obtuse); F. O. glechomaefolia (calyx lobes linear-lanceolate); G. O. nicobarica (calyx lobes linear-lanceolate);
Corolla types of OpriorrHIZA (figs. I - R): 1and 1. O. heterostyla; K. O. nepalensis; L. O. ochrolexca,

M. O. roxburghiana; N. O. borii; O. O. calcarata (corolla lobes spurred): P. O. pallida (corolla lobes
winged); Q. O. caudipetala (corolla lobes homed); R. O. griffithii (corolla winged).
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, Fig.5. Stamen types of Oprorrsza (figs, A-J) -
A O. pykarensis; B. o, hirsutulg; C. O. thomsonii, D. O pallida; E. O. lyrida; F. 0, nepalensis:
GandH, g, nicobarica; 1 and J. O, heterostyly,
Style types of OPHIORRHIZ4 X - R): K.

O. barnesii s L. O. wattii; M. 0, borij

O. O. codyensis; p. 0. Subcapitata; Q. 0, tirunelvelica; R. O, fas

s N. O. thomsonii :
Ciculata,
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is essentially spheroidal. There is a general
correlation between anther size and pollen
size. The smallest anthers have the smallest
and numerous pollens whereas the largest
anther has the largest but few pollens. But
between the two extremes the correlation

interesting, as for example, the large anther
(2.5-3.5 mm long) of O. grandiflora
(flowers 20-40 mm long) does not bear the
large pollen rather it bears medium sized
pollen (29 x 33 um) and moderately small
anther (1.5 mm long) of O. munnarensis
(flowers 8.5-10.5 mm long) bears large
pollen being 46 x 43 um. Apertures are
provided with colpi which are tapering to

[Vol. 39

The styies are variabie in length. In some
species they are as long as corolla tube as
in O. codyensis, O. lacei, etc. or half as long
as in O. nepalensis, O. roxburghiana, etc.
or one-third of corolla tube as in O.
barnesii, O. caudata, etc. The styles are

O. fasciculata and O. grandiflora. In O.
borii the style is very long and the stigma
is exserted.

The stigma is variable in shape and size.
In most of the species they are 2-lobed and
the lobes are lanceolate to linear-lanceolate.
In O. borii, O. hirsutula, O. oppositiflora, O.
pallida, O. subcapitata and O. villosa the
lobes are ovate. In O. nicobarica and O.

acute or obtuse ends, 20-46 um long, 3-8
pum wide (weakly developed in O. barnesii)
and ora which are usually circular in outline
(lolongate in O. caudata, O. caudipetala,
O. grandifilora, O. griffithii and O. rugosa
var. merguensis), 3.5-9 um in diameter. The
larger ora occur in O. caudata and O.
caudipetala and the smaller in O. pallida.
The exine is 2 pm thick. The grains are
rugulo-reticulate,

Gynoecium : The ovary is small, obovoid
to subglobose or sometimes turbinate and
often conspicuously ribbed, two loculed
with many ovules in club shaped axile
placenta attached below the middle of the
dissepiment and gradually occupying more
basal position with the maturity of fruit.
The ovary is crowned by disc of two
semicircular glandular lobes which encircle
the base of style but is free from it.

pectinata (both species are heterostylous) the
Iobes are ovate and linear-lanceolate. In long-
styled flower of O. nicobarica the iobes are
ovate and pubescent whereas
flowers, they are linear-lanceolate and
glabrous. In long-styled flower of O.
pectinata the lobes are linear-lanceolate and
glabrous, whereas in short-styled ones they
are ovate and pubescent. In O. barberi, O.
codyensis, O. heterostyla and O. tirunelvelica
the stigma is slightly divided at the top but a
demarcating line is continuous up to the base.
In O. nutans the stigma of both long and
short-styled flowers are somewhat clavaic
and not divided at all but the demarcating
line is visible. In O. glechomaefolia the
stigma is clavate and the demarcating line

1s not visible.

DUV ISR [ |
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Heterostyly : In some heterostylous
species (O. nicobarica, O. pectinata, and
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Fig.6. Pollen types of Opiorriza (figs. A-N) : (x 8B00) A. tricolporate (O. treutleri), B. tricolporate
(O. nutans), C. tetracolporate (O. nutansy, 1. tricolporate (O. fingens); E. tetracolporate (0. tingens)
F. suboblate (O. eriantha), G. suboblate, ora circular & margin of ora smooth (O. roxburghiana),
H. subprolate (O. fasciculata), 1. semicircular (O. pykarensis); J. bth the axes are nearly equal (O. calearata),
K. grain is spherical (O. ochroleusa), L. ora lolongate (O. caudata), M. margin of ora rough (O. calcarata),
N. Ornamentation rugulo-reticulate (O. mutans).
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as long as co :
short and long styles are pubescent. In long-
styled flower, the filaments are short (0.5-
1.5 mm) and adnate to the middle of corolla
tube, and anthers are quite inserted whereas
in short-styled flowers the stamens are
adnate slightly above the base of corolla,
filaments long (3-3.5 mm) and anthers
slightly exserted. The hairy ring is more or
less at the middle of corolla in long-styled
and at the throat in short-styled flowers i.e.,
more or less around the anthers in both the
flowers. The stigma is quite 2-lobed in both.
In O. pectinata long style is pubescent and
short one glabrous. The attachment of
stamens is slightly above the base in long-
styled flowers, filaments short (05.-0.75
mm) and anthers included. The filaments
are attached at the middle of corolla in
short-styled flowers where filaments are
long (2.5-2.75 mm) and anthers slightly
exserted. Villous ring of hairs is at the
middle just at the insertion of filaments in
short-styled and at the throat in long-styled
ones. Stigma is 2-lobed: lobes linear and
warty in short-styled, ovate and pubescent
in long-styled flowers. In O. nicobarica
both long and short styles are glabrous. The
stamens are adnate slightly above the base
of corolla and the hairy ring is at the
constriction of corolla in both long-styled
and short-styled flowers. In short-styled
one the filaments are long (5.5-6.5 mm),
stigma lobes long, linear and in long-styled
flowers the filaments are short (1.5-3.5
mm), stigma lobes short, ovate-lanceolate

corolla tube, pubescent, the stamens being
adnate at or below the middle of corolia
tube or one-third as long as corolla tube and
glabrous, when the stamens are adnate
above the middle of corolla tube. In O.
wallichii the corolla tube is much longer
with respect to lobes. The styles are either
two-third or one-third of corolla tube. When
short, the stamens are adnate to the throat
of corolla with villous ring of hairs just
above the anthers. In long-styled flower the
stamens are adnate to the middle of corolla
and villous ring of hairs is above the
anthers. The length of filament is same in
both long and short-styled flowers. The
corolla of O. repens is also much longer.
The styles are as long as or one-sixth of
corolla tube, both are glabrous. The
position of stamens in both long-styled and
short-styled flowers 1s more or less at the
middle of corolla tube. The length of
filament and the position of hairy ring are
also same. In O. nutans and O. treutleri the
styles are three-fourth or one-fourth of
corolla tube. In O. nutans the stamens are
adnate slightly above the base of corolla in
long-styled flowers where the anthers are
included. In short-styled flowers, the
stamens are adnate above the middle of
corolla and the anthers are slightly exserted.
The length of filaments and anthers, shape
and size of stigma are similar. The corolla
in both long and short-styled flowers are
villous throughout inside except at the base.
In O. treutleri the position of stamens is at
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Fig.7. Heterostyly of OpriorruizA (figs. A-R) : A and B. O. tingens (style as long as or half as long as corolla
tube); C and D. O. pectinata (style as long as or half as long as corolla tube); E and F. O. nicobarica (style as
long as or half as long as corolla tube); G and H. O. caudipetala (style as long as or 1/3rd as long as corolla
tube); I and J. O. wallichii (style 2/3rd or 1/3rd of corolla tube); K and L. O. calcarata (style as long as or 1/
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4th or 1/4th corolla tube); Q & R. O. treutleri (style 3/4th or 1/4th of corolla tube).
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the middle or slightly below in both long
and short styled ﬂowers The length of

and the longer style is pubescent Whereas
the shorter one is glabrous. In O. incarnata
both long and short styles are glabrous. The
filaments are adnate slightly above the base
of corolla in short-styled flower where the
anthers are inserted, and in long-styled
flower the filaments are adnate to the
middle of corolla where the anthers are
slightly exserted. The length of filament
and anther, shape and size of stigma are
same and the position of hairy ring is at the
insertion of filaments in both long and
short-styled flowers. In O. heterostyla the
styles are as long as or one-third of corolla.
In long-styled flower, the corolla base is
somewhat bulbous and the villous ring is
at the throat, the insertion of filaments is
slightly above the base of corolla, filaments
short (0.75-2 mm), anthers included, style
pubescent towards the base, stigma slightly
exserted. In short-styled flower, the corolla
is without any bulbous base, villous ring at

the throat is somewhat broad and extending

VAAW WALV WY A JVIIIW VTILNY VAV WG Wil VAL WIIMELE a

up to the middle of corolla tube, the
insertion of filaments is at the middle of
corolla, filaments long (4-5 mm), anthers
exserted, style glabrous with included
stigma.

In strict sense a species is true
heterostylous when its flowers contain
styles of different length, the style and
stamens - of the same flower mature
simultaneously, position of the stamens,

[Vol. 39

length of filament and corolla in both long-
and short-styled flowers are same.

JU— . ~ e ke T

OPHIORRHIZA some are true heterostylous
and others not. In O. oppositiflora the
flowers of some specimens show protandry
where the style is somewhat coiling with
immatured stigma below the stamens and

+L o ..-. s+l o +thara Yo ‘-Ln-
UIC aliiil J.ll Ulllcl

specimens the style is elongated holding the
stigma at the leve] of anthers and the stigma
is qute matured, 2-lobed and capable of

l‘-l\n”--
le lb al tcauy iviv,

The heterostyly in O. caudipetala, O,
nicobarica, O. nutans, O. pectinata, O.
tingens and O. wallichii seems to be not
true as each of them is lacking in atieast
one of the characters of true heterostyly.
The heterostyly in O. repens, O. incarnata
and O. treutleri seems to be true as they
possess all the characters of true
HCIEIOBle bomeumes OOU! auui’t al‘lu IOHE,
styles with stigma have been found to
persist in the immatured fruits of 0.
heterostyla in the different inflorescence of

tha nna ananinan Th e oo
tic a2allv chbllllcll AL RALD DWW

heterostyly though the position of stamens
and length of filaments of short-styled and
long-styled flowers are different.

amag +~ ha tr
Wil W UL U uc

Fruit : The fruit of OpHIORRHIZA is very
characteristic. It is a dry papery,
loculicidally  dehiscent, 2-locular
(sometimes two locules are unequal), many
seeded capsule which is laterally flattened
They are compressed in such d way that the
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Fig. 8. Fruit types OPHIORRHIZA ; A. O. barberi; B O. glechomaefolia, C. O. roxburghiana; D. O. calcarata;
E. O. hirsutula; F. O. achroleuca G. O. pectinata; H O nutans; 1. O. codyensis; 1. O. villosa, K. O. treutleri.
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longest axis is perpendicular to the
dissepiment. The capsule is crowned by the
dried nectarial lips and sometimes by the
persistent calyx-lobes. Such capsules are
often more than twice as broad as long in
which the inflated locules are somewhat
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0.75 mm. The surface is smooth and brown.
The exotesta is areolate, areoles alveolate.
The wall of areole is usually thick but in O.
munnarensis it is very thin. The wall
possesses a number of reflecting tubercles
(pits) either on the wall or on the areole in

fusiform and the apex of the fruit is
depressed as a result it looks like obcordate
as found in O. barberi, O. barnesii, O.
nutans, etc. The capsule of O.
glechomaefolia is not so compressed, rather
subglobose and slightly broader than long
with persistent calyx lobes. In a few species
the apex of capsule is not depressed as a
result it looks like somewhat triangular in
outline as in O. brunonis, O. repens, O.
,fa.s'cicu.lata= 0. roxburghiana, O.
tirunelvelica etc. The locules are ovate-
oblong. The apices of the locules in most
of the species are straight as in .O. repens.
In some species they are arcuately patent
(slightly curved outward) as in O. eriantha,
O. grandiflora, O. hirsutula, O. nepalensis,
O. ochroleuca, etc., and to some extent
erecto-curved (slightly curved inward).in
O. pectinata. The capsule dehisces
loculicidally by a narrow slit on the top.

Seeds : The ovules are unitegmic and
anatropous. As a consequence seeds are
exotestal. The exotesta is.one cell in
thickness. The endotesta gets crushed in
matured seeds. The seeds are 45-132 ineach
locule but not always equal innumber in two
locules. They are angular, the longest axis
being 0.2-1 mm and the shortest axis 0.2-

O. miumnarensis or sometimes on both areole
and wall as in O. micobarica. In O.
mussaendiformis the pits are vey small and
highly reflecting. In O. tirunelvelica the pits
are modified into large, pointed prqjections.

In ) orianth~a tha wall Af aranla naccaccac
i UL erianing uiC wall O afCULC pusSSOSS0S

branched projections. In O. ochrofeuca, O.
pauciflora, O. treutleri and O. trichocarpa
the wall of areole is without 'pits or
ornamentation. In O. pallida the areoles are
without any definite shape. (Fig.9)
TAXONOMY

Bremekamp (1952 : 21) segregated the
genera OPHIORRHIZA; SPIRADICLIS and
VIRECTARIA from the Hedyotideae to
constitute the tribe Ophiorrhizeae and
treated in his Urophylloideae. He believed
that the first two genera are closer to one
another, while the third one did not have
similar leaves, stipules, infloreseence and

‘flowers as the other two.

Verdcourt (1958) discovered raphides in
OPHIORRHIZA and SpirapICLIS and placed
them in the Ophiorrhizeag under
Rubioideae. He excluded VIRECTARIA from
this trbje for the absence of raphides and
other characteristics. Darwin (1976) based
on a revision of the pacific species of
OrHiorrRHIZA suggested inclusion of this
genus in the Hedyotideae again, which has
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PLATE -9

J

Fig. 9. Testa types of Optiorrinza (A-J) ( x 320) : A. O. munnarensis; B. O. nicobarica,
LD musmendifannis; D. O. tirunelvelica;, E. O. criantha; F. O. ochroleuca, G. O, pmc{ﬂam,
H. O. treutleri; 1. O. trichocarpa, J. O. pallida.
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been accepted by Robbrecht (1988, 1993).

With the recognition of the tribe
Ophiorrhizeae, the genus PoLyura H.k.f.
which does not appear to have received any
attention, deserves to be placed in this tribe
This genus is closely allied to the two
genera of this tribe in vegetative characters
namely, habitt, leaves, stipules etc., and also
in terminal peduncle bearing paniculate,
inflorescence, form, size and structure of
the flower, bilocular ovary, multiovulate
median placenta and minute angular seeds

i AL ne o drsimdsirom ~l dlea Dai-le 2l sl
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dehiscing initially loculicidally and then
septicidally.

2. OPHIORRHIZEAE Bremek. ex Verdc.

Herbs or undershrubs; hairs septate.
Stipules interpetiolar, filiform or subulate
or fimbriate. Raphides present in various
parts. Inflorescence mostly terminal rarely
axillary. Flowers frequently heterostylous.
Corolla tube narrow, lobes valvate. Pollen

or obconic locuhmdally or septmdally
dehiscent, along the calyx. Exotesta cells
with thick verrucose walls.

Key to the tribe

la.  Fruit a capsule broadly didymously obcordate,
of two compressed spreading lobes, loculicidal
above the calyx .. 1 OPHIORRHIZA

1b.  Fruit a capsule, not as above v 2

2a.  Capsule subglobose or obconic loculicidal
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and septicidal, strongly ribbed: flowers

1S PPN DY . ) IO MO, MY LRI RIS R
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mous axillary or terminal spicate or

paniculate cyme .. 3 SPIRADICLIS
2b. Capsule sub-globose, septicidal; flowers
crowded along one side  of
the short alternating, recurved
distant branches of a terminal
panicle ... 2 PoLyura

The Genus QpHioRRHIZA L.

OpniorrHIZA L. (F1. Zeyl. no. 402. 239. 1747
Mat. med. 79. t. 1. 1749) Sp. P1. 1 : 150
1753, Gen. Pl. 74. 1754 ; Syst. Nat. 920.
1759 ; Burman f. Fl. Ind. 42. 1768 Gaertn.
Fruct. 1: 264.t. 55. 1788 ; Juss. Gen. PI.
143.1789; R. Brown, Prodr. 1:450. 1810;
Roxb. Fl. Ind. 2: 546. 1824 & 1 : 702.
1832; D. Don, Prodr. 135. 1825; BI. Bijdr.
977. 1826; Gaudich. in Freycin, Voy. Bot.
t. 97. 1829; DC. Prodr. 4: 415. 1830; G.
Don, Gen. Syst. Gard. Bot. 3: 522. 1834
Wt. & Arn. Prodr. 405. 1834; Endl. Gen.
Pl. 550. 1838; Walp. Rep. 2: 502. 1843:
Ann. Bot. Syst. 1: 376. 1848; Wt. Icon. 3:
4.1848; Gray, Proc. Amer. Acad. 4:311.

. Fl. Ind. Bat. 2: 166.
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Viiq. us. Lugd. Bat,
230 1869 Hook f in Benth &Hook f
Gen. P1. 2: 63. 1873 & Fl. Bnt. Ind. 3: 77.
1880; Schumann in Engler & Prantl. Nat.
Pflanzenfam. IV. 4: 29, 1891 Hance in
Trimen, FI. Ceylon 2: 320. 1895 Prain,
Beng. Pl. 1: 410. 1903; Duthic, FI. Upper
Gang. P1. 1: 384. 1903; Cooke, FI. Pres.
Bomb. 1:596. 1903; Rao. F1. P1. Travanc.
207. 1914; Fyson, F1. Nilgiri & Pulney



1997)

Hill tops 1:191. 1915; Gamble, FI. Pres.
Madras 607. 1921; Haines, Bot. Bih.
Orissa 443. 1922; Ridley, F1. Malay Penin.

l' AN 10N, 17

a4y, 13925 xxanjuax et al. Fl. Assam 3:

S
S

711 1n:: Aall £ e Darliae 0. D.LL £
Lo, 1700, DdKll 1. Il1 DACKEI & DdaKIl. I.
Fl. Java 2: 291. 1965; Hara, F1. E. Himal.
12 104LL. inan Qald unla ¢ ~1 L1
<210, 1700, Udllulll .Il.l valgainna ei de. '
Hassan District 587. 1976; Babu,
Herharanne El DNahra Nun 7 1077
LiIvivavwuLuld 1'1. vl a uuu e e U 277

Hara in Hara & Williams, Enum. Nepal

Fl. 2: 206, 1070 Rf\lql{f Fl. Tawai 1: 247
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1981; Deb, Fl. Tripura state 2: 73. 1983.

Herbs, annual or perennial, rarely
undershrubs, 5 cm to 3m tall; stems erect,
prostrate, decumbent or creeping,
herbaceous, rarely suffrutescent, pubescent
or glabrous. Leaves opposite, decussate,
petiolate or rarely subsessile, often unequal
in pair, 0.6-25 x 0.5-10 cm, elliptic, elliptic-
lanceolate, elliptic-oblong, ovate, ovate-
lanceolate or rarely orbicular, obtuse or
cordate at base, glabrous or scattered hairy
above, usually pubescent, sometimes
glabrous on the nerves beneath; lateral
nerves 3-19 on either side, subopposite;
petioles 0.3-3.5 cm long; stipules persistent
or caducous, 1.5-18 mm long, usually

“narrow, linear-lanceolate from a broad base,
sometimes broadly ovate-oblong, or ovate-
lanceolate, rarely triangular, rotund or
cuspidate, entire or bifid, glabrous.
Inflorescence axillary and terminal cymes,
0.5-1 cmacross, branches spicate; peduncles
0.5-10 cm long, sometimes elongated in
fruits. Bracts and bracteoles absent or small,

. 1939; Kitam. in Fauna Fl. Nep. Himal..
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linear-lanceolate, falling away before the
maturation of fruits or large, linear-oblong
to oblong-lanceolate and persistent,
pubescent or glabrous. Flowers on the
branches of peduncles, more or less
pedicellate, rarely subsessile, 3.5mm-40
mm long, bisexual, 5-merous, white, pink,
purple, greenish, creamy or brownish-
chocolate, sometimes sweetly fragrant.
Hypanthium 0.5-2.25 x 0.4-2.5 mm, ovoid
or turbinate. Calyx lobes 0.3-5 x 0.2-2 mm,
triangular to subu\‘late or ovate to lanceolate,
acute or obtuse. Corolla 2.75-38 mm long,
usually infundibuliform, often swollen at
base, sometimes constricted at middle; lobes
valvate in buds, 0.75-9 x 0.5-5 mm, usually
ovate to ovate-lanceolate, sometimes
winged or spurred atback. Stamens 5, adnate
at different levels in the corolla tube,
inserted or exerted; filaments short or long,
raising the anthers above the throat; anthers
2-lobed, linear-oblong, dorsifixed, introrse,
dehiscing longitudinally; pollen usually tri-
colporate, rarely both tri and tetra-colporate,
oblate-spheroidal to prolate-spheroidal,
sometimes suboblate, angular in polar
outline (quadrangular in tetracolporate grains)
or semicircular, polar axis 21-46 um long,
equatorial axis 26-50 pm long; colp1 20-46
um long, 3-8 um wide, tapering to acute or
obtuse ends; ora usually circular, 3.5-9 pym
in diameter, rarely lolongate; exine about 2
um thick, rugulo-reticulate. Ovary 2-
loculed, many-ovuled; placenta oblong or
clavate, ascending from the dissepiment
near the bottom of each cell. Style filiform,
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encircled by a large 2-lobed disc at base;
stigma usually 2-lobed, sometimes
seemingly clavate by coherence of the lobes
or capitate. Capsules strongly laterally
compressed-with a thickened belt at middle,
obcordate, much broader than height,

transverse partition, loculicidal, opening
between the remains of 2 fleshy nectarial
lips or by a transverse slit round the apex.
Seeds numerous, n}inute, angular; testa
areolate, areoles alveolate, wall of the areole
usually thick, rarely thin; embryo straight.

Tpye . O. mungos. L.

Abundance and distribution : About 150
species extending from Sri Lanka and

[Vol. 39

areas extending over to western Himalaya
up to Mussoorie. The genus occurs from +
5 to 3000 m above m.s.l. Two species,
namely, O. mungos and O. rugosa are
distributed throughout India. The genus is
scarce In western India. Most of the species

internally divided into 2-locules by a - ; - '

those of south-east Asia. Peninsular Indian
species have lesser affinity with others but
they themselves have closer affinity.

Uses : As medicine, dye and food.

The roots of O. mungos L. and O.
japonica Bl. ex DC. are said to have healing
properties in snake bite (G. Don 1834,
Drury 1864, Baillon 1881). The roots of O.
mungos L. are also said to be useful in the

Eastern India and north-eastwards to
China, Formosa, Japan and Micronesia and
south-eastwards through Myanmar,
Thailand, Malay, Java, Sumatra, Borneo
and Fiji to the Society Islands. A few
species Australian and Polynesian.
According to Van Balgooy (1971) the
genus attained greatest diversity in New
Guinea and south-eastern Asia. New
Guinea is probably its centre of origin.

In India the genus is distributed in
Peninsular India mainly in Anamalai hills,
Nilgiri hills,Paini hills and Tiruneiveli
hills, north-eastern Himalaya from Nepal,
Tibet and Bhutan to Arunachal Pradesh,
Meghalaya and all other states of eastern
India. Nilgiri hills, Sikkim and Khasi hills
are rich in number of species. One species
O.fasciculata is disiributed all over these

treatment of cancer. A decoction of roots,
leaves and bark is given as stomachic. The
leaves are used for dressing ulcers. The
bruised roots are used as an application to
the various forms of cutaneous eruptions.
The leaves are said to possess alterative
properties and the flowers are prescribed
as a stimulant and cardiac tonic in
rheumatism and diseases of the heart. The

Mamane Ta Ao ot o o dera L oo 1]
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In Nepal, the roots are boiled with oil and
used as a dye for the hair (Watt 1891),

The fruits of O. fasciculata D. Don are
edible among the people of Koppu to
Geling, Siang district, Arunachal Pradesh.

INFRAGENERIC CLASSIFICATION

Hooker (1880) arranged the species of

OpHIORRHIZA in three groups on the basis of
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shape and duration and corolla length but
did not give formal names to the groups.
Schumann (1891) arranged the species in

the basis of presence or absence of bracts,

thnte Arceemdl e P PR - .
ul€ir quration, suape 01 Caiyx and Upuics.

Darwin  (1976) consxdered this
classification as "unlikely to be natural.
Such taxa based on a single character are
notoriously unsound". Within what appear
to be otherwise homogenous sp

(I.c.) "has found specimens with well
developed inflorescence bracts and others
in which bracts are absent" We did not find
such cases. But we agree with him that
infrageneric distinction on the basis of a
single character is not natural. At the same
time, all our efforts to classify the species
in groups on the basis of 2 or more
characters, failed. Hence we refrain from
infrageneric classification and propose a
general key to all the species at our
disposal.

ezl oo

Key to the species

la. Bracts and bracteoles absent; stipules minute
or very small, with one or two long narrow

uplu:b ol

1b. Bracts and bracteoles present; stipules long with
acute apex .4

2a. Leaves narrowly ovate; calyx lobes ovate; cap-
sule hispid or pubescent 3

seens

2b.Leaves elliptic or elliptic-lanceolate;
calyx lobes triangular to subulate; capsule
glabrous ..21.0. mungos

3a. Inflorescence subcapitate cymes; corolla tube
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5-angular, lobes keeled at back; capsule
hispid ..45.0. villosa

3b.Inflorescence dichotomously branched
cyme; corolla tube terete, lobes not keeled,
capsule pubescent ...44.0. trichocarpa

4a. Bracts and bracteoles minute, falling away
efore maturity of capsule 3

4b. Bracts and bracteoles long, linear or broadly

A o4
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5a. Corolla lobes slightly curved inward at apex and
keeled or spurred at back .6

5b. Corolla lobes straight at apex, not keeled or
spurred at back .12

Spull NS W 4

with the maturity of fruits (except O. tingens and

O. oppositiflora) i
6b. Peduncle more than 2.5 cm long and elongating

with the maturity of fruits 14
7a. Corolla lobes about half or as long

as tube 8
7b. Corolla lobes one-third as long as tube or

less .15

8a. Leaves narrowly lanceolate, caudate acuminate
at apex, acute at DESE Cal—y_x lDDES Lrlanguxdr
to subulate; corolla lobes shorter than

tube ...15.0. heterostyla

8b.Leaves broadly lanceolate, shortly
acuminate at apex, attenuate at base; calyx
lobes ovate; corolla lobes about as long a-
tube ..24.0. nepalensis
9a. Corolla broadly infundibuliform, lobes much

spreading (except O. brunonis and O.

hirsutula) :
9b. Corolla narrowly infundibuliform,
lobes not spreading (except
O. repens, Q. fasciculata, O. griffithii and O.
nutans) .17
10a. Leaves ovate to ovate-lanceolate .11
10b. Leaves elliptic to elliptic-lanceolate .20
11a. Stem glabrous or puberulous; calyx
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lobes subulate; corolla lobes about 1/4th
of tube ...4.0. brunonis

[Vol. 39

lanceolate, keeled at back ...31.0. pectinata
eav ' ioles 0.5- m long;
calyx lobes ovate-lanceolate; 1-1.6 mim

11b. Stem rusty pubescent; calyx
lobes lanceolate, obtuse; corplla lobes 1/6th long; corolla tube cylindric, lobes ovate, not
of tube ...16.0" hirsutula keeled ...5.0. candata
12a. Corella lobes 1/3rd of tube; calyx lobes ovate  20a. Stem densely pubescent above; corolla
to ovate-lanceolate : pubescent or villous outside all over, lobes-
12b. Corolla lobes 1/5th of tube; calyx lobes 1/2 - 1/3rd or tube 21
triangular ...22  20b. Stem glabrous; corolla pubescent outside
13a. Plant glabrous; leaves broadly elliptic- along the veins at base, lobes about 1/5th of
lanceolate; flowers in axillary scorpioid tube -13.0. grandifiora
cymes; pedicels 2-4 mm long; style as longas  2la. Leaf nerves distant; calyx iobes lanceoiate:
corolla tube ...1. 0. barberi stamens adnate to the corolla at base or
13b. Plant pubescent; leaves narrowly elliptic- slightly above; style half as long as
lanceolate or linear-lanceolate; flowers in dichoto- corolla +36.0. roxburghiana
mous cymes; pedicels 0.7-1 mm long; style shorter ~ 21b. Leaf nerves closer; calyx lobes subulate; sta-
than corolla tube ..42.0. tirunelvelica mens adnate to middle of corolla tube; style
1/4th ac lang ae nnralla Q) ouinnth~
14a. Lateral nerves pubescent beneath; inflores- R AR ARG a8 MR o erianing
cence contracted; corolla lobes shortly keeled ~ 22a. Tender shoots glabrous; petioles 1-2.25 ¢m
at back ...37.0. rugosa long; stipules subu%ate; flowers subsessile;
14b. Lateral nerves glabrous beneath; inflorescence style much shorter than corolla
. . tube ..12.0. gracilis
spreading; corolla lobes with a short dorsal S
spur below the top .27.0. ochroleuca  22b. Tender shoots hairy; petioles 2.5-5 cm long;:
15a. Stipules deciduous 16 stipules ovate; flowers pedicellate; style, al-
, _ most as long as corolla tube ..35.0. rdsea
15b. Stipules persistent .23 '
6 lab o 23a. Erect herbs; leaves ovate to ovate-lanceqlate
16a. St‘;m g; ab rous, ;eaves elliptic-lanceolate; with more than 7 lateral nerves on either side;
calyx obes subulate; corolla glabrous calyx lobes ovate-lanceolate .24
outside ...46.0. wallichii . . :
: 23b. Creeping herbs; leaves ovate-orbicular with
16b. Stem pubescent; leaves ovate-lanceolate; 3-5 lateral nerves on either side; calyx ldbes
caly?;:I lobes ovate; coroglzaopub;rulous subulate 33.0. radicans
outside ..32.0. rensi . .
) _ ] Pykarensis 24a. Petioles more than 1 cm long; flowers in
17a. Flowe(;s in capitate or subcapitate cyme, con- corymbose cymes; capsule glabrous 95
tracte ..18 . . o
i o ) 24b. Petioles up to 1 cm long; flowers in helicoid
17b. Flowers in corymbose, helicoid or fasclcl;d cymes; capsule pubescent .3.0.borii
cyme ...26 . .
y 25a. Leaves pale or reddish beneath; inflorescence
18a. Stem somewhat woody at base, spreading; peduncles stout; calyx lobes
glabrous 19 acute ..41.0. tingens
18b. Stem herbaceous, hairy 30 25b. Leaves greenish beneath; inflorescence not
19a. Leaves broad; calyx lobes subulate; corolla spreading; peduncles slender; calyx lobes

tube constricted at base and throat, lobes

obtuse ...28.0. oppositiflora
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26a. Stipules lanceolate, ovate, oblong or 35a. Peduncle deflexed; corolla lobes ovate-
subulate .27 lanceolate, shortly keeled at back; capsule
26b. Stipules narrowly linear with somewhat hispid +26.0. nutans
broad base ...39  35b. Peduncle erect, corolla lobes ovate, with
27a. Corolla lobes keeled, winged or spurred at long, recurved hispid spur at back; camule
back .28 pubescent ...34.0. repens
27b. Corolla lobes not keeled 37 36a. Leaves narrowly elliptic, glabrous above; calyx
28a. Calyx lobes triangular .29 :OD . 0. . o
28b. Calyx lobes ovate to ovate-lanceolate  ...35 36b. Leaves elliptic-lanceolate with ciliate
margin, scabrid above; calyx lobes
29a. Leaves elliptic to elliptic-lanceolate, purple triangular 22.0. munnarensis
beneath on drying; corolla lobes shortly keeled 37a: Stem very short. ascending f 1o hori-
- at back -39.0. succ:ruAbra zontal base, herbaceous; leaves elliptic-oblong
29b. Leaves broadly elliptic, pale greenish on drying; or ovate-lanceolate .19.0. lacei
corolla lobes winged at back ...14.0. griffithii 37b. Stem long, erect, woody; leaves ovate-
30a. Corolla lobes ovate-lanceolate or ovate- lanceolate 38
oblong; stamens adnate to throat of 38a. Stipule with many converging nerves:
corolla .31 o
corolla glabrous outside; stamen adnate
30b. Corolla lobes broadly ovate; stamens adnate slightly above the base of corolla; capsule
to corolla at or near the middle .36 glabrous ...8.0. codyensis
31a. Leaves hispid; bracts and bracteoles acute at 38b. Stipule with single nerves; corolla hirsute
apex; capsule hispid -..11.0. hispida outside; stamens adnate to middle of corolla;
31b. Leaves hirsute; bracts and bracteoles obtuse capsule pubescent ..43.0. treutleri
at apex; capsule 39a. Corolla lobes keeled, horned or winged at
glabrous ...38.0. subcapitata back .40
32a. Calyx lobes ovate or ovate-lanceolate ...33  39b. Corolla lobes not keeled, horned or
32b. Calyx lobes triangular to subulate .37 winged .45
33a. Petioles usually long, peduncles long, 40a. Calyx lobes ovate-lanceolate or
elongating in fruits; bracts and bracteoles subulate 41
frequent .34 40b. Calyx lobes linear or ensiform .43
33b. Petioles usually short, peduncles short, not  41a. Stem erect; stem, leaves above, corolla outside
elongating in fruits; bracts and bracteoles few, and capsule hairy 42
seattered 1.0 chandrosekharanii 41b. Stem creeping at base; stem, leaves
34a. Corolla lobes broadly ovate-oblong; above, corolla outside and capsule
stamens adnate to base of corolla tube; style glabrous ...40.0.thomsonii
abtc: ut lt/IOth of corolla tube; ca‘psule 42a. Leaves ovate-elliptic; corolla lobes
pubescen ~10.0. fasciculata strongly keeled at back; stigma
34b. Corolla lobes ovate; stamens adnate to middle clavate ...23.0.mussaendiformis
of corolla tube; style about 1/4th of corolia  42b. Leaves ovate-lanceolate; corolla lobes horned

tube, capsule glabrous ...2.0. barnesii

at back; stigma 2-lobed, lobes ovate-
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lanceolate ...6.0. caudipetala  1-2.5 cm long, slender, glabrous; stipules
43a. Stem pubescent or tomentose; leaves ovate or  persistent, 5-8 mm long, ovate with broad
ovate-lanceolate style half or as long as corolla  hace and long apex, entire, glandular
tube 44 glabrous. Inflorescence axillary scorpioid
43b. Stem glabrous; leaves elliptic or elliptic-

lanceolate; style 1/4th to 1/3rd of corolla
tube ..47.0. wattii

44a. Corolla tube cylindric, lobes winged at back;
capsule glabrous ...29.0. pallida

Corolla tube constricted slightly above the
base, lobes reflexed and keeled at back;
capsule pubescent ...25.0. nicobarica

44b.

45a. Stem creeping; leaves ovate or ovate-
orbicular; capsule hairy ...46

45b. Stem very short, ascending with copiously

rooting base; leaves elliptic-oblong or
nunta pangnl

o Ve 4
UVGLU, UGPDuID 5

puberulous

anmatimaag

...20.0. lurida

Leaves glabrous or with scattered hairs above,
calyx lobes ovate-lanceolate; corolla glabrous
outside ...30.0. paucifiora

46a.

.46b. Leafhispid above; calyx lobes linear-lanceolate;

corolla hispid outside ...11.0. glechomaefolia
O. barberi Gamble in Kew Bull. 1919:
‘406, (Type ° alai Hills
Pnralni 15th October 1901,

Sos tealna,y vaa

L.

3793 MH! selected as the

Travancore Hills, Mankulam, about
1000 m, May 1915, Venkoba Rao
3143K! Para); Gamble Fl. Pres. Madras
607, 1921; Fyson in Journ. Indian Bot.
2: 210. 1921. (Fig.10)

Herbs, 35-50 cm tall ; stem erect,
branching, terete at base, glabrous. Leaves
4-16 x 2-5 cm, elliptic to elliptic-
lanceolate, caudate-acuminate at apex,
attenuate at base, glabrous, pale beneath;
lateral nerves 5-9 on either side; petioles

cyme, 3-6 cm across, branches spreading,
glabrous; peduncles 2-5 cm long, slender,
glabrous. Flowers 6-8 mm long, white ;
pedicels 2-4 mm long, slender, nearly
filiform, glabrous; bracts and bracteoles
similar, caducous, minute, glabrous;
pedicels 2-4- mm long, slender, nearly
filiform, glabrous. Hypanthium 0.75-1.2 x
0.7-1 mm, obovoid, glabrous. Calyx lobes
0.6-0.8 x 0.5-0.6 mm, ovate-lanceolate,
acute, glabrous. Corolla 5.25-6.8 mm long,
infundibuliform, glabrous outside with a
villous ring at the middle of tube inside;
lobes 1.25-1.5 x 0.8-1 mm, ovate, acute,
spreading. Stamens adnate to the base of
corolla or slightly above, inserted;
filaments 0.5-0.6 mm long; anthers 1.2

1.3 mm long, narrowly oblong. Ovary 0.6-

I~ VUV, U=V, 0 11ill, VUV Ulu, UIDL V.-V, U 111l
hich: ctyla 4.5 mm Ir\nn clander olahronc
l‘ls“’ g‘] AW T o/ AlALALA ANJIL WAWALGA WA o bl“v&v“u,

stigma 2-lobed, 0.7-0.8 x 0.5-0:6 mm, lobes
rounded to obovate, glabrous. Capsules 1.5-
2 x 4-5 mm, glabrous, locules ovate-oblong
with straight tip. Seeds 0.35 - 0.4 x 0.3 -
0.4 mm, 4-8 angular, glabrous, brown ; wall
of the areole thick with a number of
tubercles hooded over the areolar space.

Fl. & Fr. : May- September.

Pollen : Suboblate, angular in polar
outline, polar axis (P) x equatorial axis (E)
=18 - (21) 24 x 27-(27)-28 um, 3-
colporate, colpi 21-23 x 4 um, tapering to
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. Fig.10. O. barberi Gamble
A. habit; B. flower; C. flower split open; D. stamen; E. Ls. of ovary; F. fruiting.
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acute ends; ora circular, 4 um in diameter;
sexine 1.25 um, nexine 0.25 um, rugulo-
reticuiat_e; lumina 0.5-1 um, muri 0.5 um.

Note : The whole plant is glabrous, even
the inflorescence and the leaf nerves
beneath. Pedicels are remarkably long in
proportion to the flowers.

Distribution :
Nadu.

India. Kerala, Tamil

petioles 1-3 cm long, glabrous; stipules 1.5-
2.5 mm long, subulate, entire, glabrous.
Inflorescence, axillary, trichotomous
corymbose cymes, 1-1.75 cm across,
branches short, glabrous; peduncles 2.5-3
cm long, elongating up to 6 cm when in

]f\ﬂ"‘ “nl]“l\l\]ﬂ 1 ”< f 22880} ll\ﬂl‘ 'Il\l\"t\l o
IULIS, PUULDUID J Shag LJ 111111 J.Ulls, 51 UIUUD,
hracte and hractenlee cimilar nercictent -
A MW VAT A4%8 /A uvvvulvu, NAALALAGMA ‘JU AN L\Jlll’ et

Ecology : Grows on damp shady places
at 1025-1350m above m.s.l.

Specimens examined : TamiL NADU :
Coimbatore dist, Sholaiyar submergible
area, K. M. Sebastine 17265 (MH); Madurai
dist. Periyakulam, E. Barnes 1565 (K).
KEeraLA: Kottayam dist. Peermade. R. H.
Beddome 3639 (BM); Munnar ghat,, E
Barnes 304 (K); Pamba, D. B. Deb 30449
(MH).

2. O. barnesii Fischer in Kew Bull.
1939:248.1939 (Type : Travancore High
Range, Kalaar valley, September 1937,
Barnes 1754 holo. K!, Barnes 1753 para.
L!); K.N. Sebastine in Bull. Bot. Surv.
India 4: 223. 1962., Deb & Mondal in
Nayar & Sastry, Red Data Book Ind. Pl.
1:331. fig.1.1987. (Fig.11)
Herbs perennial; stems ereet, somewhat

woody at base, terete and glabrous below,

puberulous above, fistular, purplish-brown.

Leaves 5-13 x 1.4-4 cm, ovate-lanceolate

to lanceolate caudate acuminate at apex,

glabrous; pedicels 1-1.25 mm long,
glabrous. Hypanthium 0.75-1 x 0.5-0.75
mm, obovoid, glabrous. Calyx lobes 0.75-
1 x 0.4-0.6 mm, ovate-lanceolate, acute,
glabrous. Corolla 8.25-10 mm long,
infundibuliform, glabrous outside- and inside
except for a villous ring slightly below the
middle of corolla tube, just above the
insertion of filaments; lobes 2.75-3.25 x 1.5-
1.8 mm, ovate acute, glabrous. Stamens

5-1.5 mm lono
linear. Ovary 0.6-0.8 x 0.4-0.7 mm, obov01d
disc 0.5-0.6 mm high; style 1.5-2.5 mm long,
lobes glabrous; stigma 2-lobed, 1.25-1.6 mm
long, lobes narrowly ovate, acute, entire,
warty. Capsules 1.5-3 x 4.5-8 mm,
glabrous, locules ovate-oblong with straight
tip. Seeds 0.4-0.5 x 0.4 mm, 5-8 angular,
glabrous, brown; wall of the areole thick
with a number of tubercles on it.

Fl. & Fr. . September.

Pollen : Suboblate to oblate-spheroidal,
angular in ponar loutline, polar axis (l’) X
equatoria

@) n-g
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al ¢
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45 um, 3-c
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_ Fig.11. O. bamesii Fischer
A. habit; B. flower; C. flower split open; D. fruiting; E. seed.
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tapering to obtuse ends; ora circular, 5 pm
in diameter, sexine 1.75 pum, nexine 0.25
pm, ruguloreticulate; lumina 0.75-1 pm,

muri 0.5-0.75 pm.
Occurrence : Kerala, in high mountains

[Vol. 39

bracteoles deciduous, 1-1.5 mm long,
linear, acute, puberulous; pedicels 0.5-1.25
mm long, puberulous. Hypanthium 1-1.25 x
1.2-1.5 mm, obovoid, puberulous. Calyx
lobes 0.5-0.8 x 0.25-0.5 mm, ovate-

on forest floor in Travancore. Endemic.
Possibly extinct. It has not been seen in the
natural habitat, after the original discovery
in 1937, although the region has been well-
explored during the past forty years. Its
habitat might have undergone changes due
to developmental activities.

3. O. borii Deb et Mondal in Journ. Bomb.,
Nat. Hist. Soc. 79(2): 379, 1982 (Ty;
Nagaland, Naga Hills, Zulhami, about
1800 m, 24th June 1935, N.L. Bor 4471
holo. DD; iso. K; Naga Hill,
Thekubama, about 1800 m, 19th June
1935; N. L. Bor 4465 Para.-DD, K).

(Fig.12)

Herbs, small; stem-erect, unbranched,
ridged, puberulous; internodes 1-3.5 cm
long. Leaves 3-8 x 2-4 c¢m, ovate, acute,
subacuminate or obtuse at apex, acute or
attenuate at base, puberulous above and on
the nerves beneath; lateral nerves 8-10 on
either side; petioles 0.5-1 c¢m long,

puberulous; stipules persistent, 3-8 mm

long, subulate with broad base, entire,

sometimes bifid dividing almost to the base,
puberulous. Inflorescence terminal panicle
of helicoid cymes, 2-3.5 cm across,
puberulous; peduncles 1-2.2 cm long.,
puberulous. Flowers 6-8 mm long, pink or
white, tinged with pink, bracts deciduous,
1.5-5.5 mm long, linear, acute, puberulous;

lanceolate, obtuse, puberulous. Corolla 5-
6.75 mm long, somewhat campanulate, tube
3.75-5.5 mm long, slightly swollen at base,
pubescent outside, villous below the throat
within; lobes 1-1.5 x 0.6-0.75 mm,
lanceolate, inwardly curved and acute at
apex, strongly keeled at back. Stamens
adnate slightly below the middle of corolla
tube, inserted; filaments 0.3-0.5 mm long;
anthers 1.2-1.5 mm long, narrowly oblong.
Ovary 0.8-1.2 x 1-1.4 mm, obovoid; disc
0.5-0.7 mm high, 0.6-1 mm wide; style as
long as corolla, pubescent; stigma bifid,
0.3-0.4 x 0.2-0.3 mm, lobes broadly ovate,
warty, exserted.. Capsules (immatured) 1-
1.25 x 2-2.25 mm, pubescent.

Fl. & Fr. :

Pollen : Oblate-spheroidal, semicircular
in polar outline, polar axis (P) x equatorial
axis (B) = 30-(31)-33 x 32-(34)-37 um, 3-
colporate; colpi 29-32 x 6-6.5 um, tapering
to obtuse ends; ora circular, 6-7 um in
diameter, sexine 1.5 pm, nexine 0.25 um,
rugulo-reticulate; lumina 0.75-1 «m, muri
0.5-0.75 um.

Occurrence : Nagaland, Naga Hills,
ulhami and Thekubama at about 1800 m,
OY

June.

N

e l
Ve .

S o
cr

. 0. brunonis Wight & Armn. Prodr. 405.
1834 (Type . Wight Cat. 1288 K-W
Photo! , E!) ; Walp. Rep. Bot. Syst. 2 :
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- Fig. 12. O. borii Deb & Mondal
A. habit; B. flower; C. flower split open; D.fruiting (immature)
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503. 1843; Hook. f. Fl. Brit. India 3 :
80. 1880; Rao, Flower, Pl. Travanc. 206.

[Vol. 39

long, glabrous; anthers 2-3.25 mm long,
oblong-linear. Ovary 0.75-1.25 x 0.6-1.25

1914; Fyson, Fl. Nilgiri Pulney Hill
Tops 1: 191. 1915; Gamble, Fl. Pres.
adras . De ondal in
Nayar & Sastry, Red Data Book Ind. PL.

1: 333 fig.1.1987. (Fig.13)
Herbs, 10-50 cm tall, sometimes
undershrubs; stems erect, branched,
glabrous or puberulous. Leaves 3-15 x 1.5-

‘ : Vol o 2} I\"n
0.2 C<m, ovaie

acuminate at apex acute or attenuat

hace olabhron

Vaevy Hikvive A [~4 1 V4 - 54 Ywy, Sitsvivw

or puberulous on the nerves beneath ; lateral
nerves 6-14 on either side; petioles 0.8-3.5
cm long, glabrous or puberulous; stipules
4-12 mm long, narrowly subulate, bifid or
entire, glabrous or puberulous.
Inflorescence terminal or axillary,
subcorymbosée cymes, 1-4 cm across,
puberulous; peduncles 0.5-2.3 cm long,
puberulous. Flowers 6.5-15.25 mm long,
white or lilac; bracts persistent, 9-15 mm
long, linear, puberulous; bracteoles
persistent, 5-12 mm long, linear or filiform,
puberulous; pedicels 0.5-1.25 mm: long,
puberulous. Hypanthium 1-1.5 x 0.75-1.5
mm, obovoid, puberulous. Calyx lobes
0.75-1.25 x 0.25-0.5 mm, subuiate, acute,
puberulous. Corolla 5.5-14 mm long,
infundibuliform, glabrous or puberulous
outside, villous at the throat or middle
within; lobes 1.5-4.5 x 0.75-1.5 mm, ovate

or lanceolate acute. Stamens adnate tn tha

AR I v WiV, L4 4 W VRLLAAWALLY WBNSLAWWYW VW ViAW
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base of corolla or slightly above, inserted
or slightly exserted ; filaments 0.5-2 mm

mm, obovoid ; disc 0.5-0.75 mm high;
styles '/,rd or as long as corolla tube,
glabrous; stigma 2-lobed, 0.75-2.25 mm
long, lobes ovate-lanceolate, acute,
glabrous. Capsules 2-3 x 4-7 mm, crowded,
glabrous, locules ovate-oblong, tip slightly
inclined outwards. Seeds 0.4-0.5 x 0.35-0.4
mm, irregularly angular, glabrous, brown;

wall Af tha aranla thin vxnfh a numhar Af
wall Ul LIV AiVUly l.lllll VYIitll Q@ 1Iiui11Uel Ul
T

tubercles on it and hooded over the areolar

Fl. : February to July. Fr. : March to
August

Pollen Prolate-spheroidal, angular in
pola x equatorial

-(36)-40 um, 3-
colporate; colpi 27-40 x 5-8 um, tapering
to acute ends; ora circular, 5.5-9 um in
diameter; sexine 2.25 um, nexine 0.25 um,
rugulo-reticulate; lumina 1.25 um, muri

0.5-1 um.
Distribution : Tamil Nadu, Kerala and

Karnataka; on damp, shady spots in rocky
slopes.at 930-2150m above m.s.1.

Note : This species has not been
collected after 1952, though the region has
been well explored. It appears to be extinct.

Key to the varieties

la. Stem glabrous; corolla tube short,
glabrous outside, villous at the throat
within; styles !/,rd as long as corolla
tube ...O. brunonis var. brunonis

1b. Stem puberulous; corolla tube long,
narrow, puberulous outside, villous at
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- Fig. 13. O. brunonis W. & A. var. brunonis
A. habit; B. flower; C. flower split open; D. Ls. of ovary; E. fruiting; F. seed.
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the middle within; style as long as
corolla tube. ...0. brunonis var. johnsonii

. brunonis Wight & Arn. var. brunonis

[Vol. 39

dist. Gangamoola, K. S. Srinivasan s.n.
(BSIS).
O. brunonis Wight & Arn. var ‘johnsonii

Herbs, 16-50 cm tall, sometimes
undershrubs, branched, glabrous. Leaves 3-
1€ . 1 & £ £ monn mxrmdn o a1lianal i
10 2~ 1.0-0.0 Cll), OVdIC O CllpLlC-0Ovalc,
acuminate at apex, attenuate at base,
glabrous; lateral nerves 6-10 on either side;

nphnlpc 0.8-3.5 cm ]nng olnhrnnq cﬂnnlpc
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4-12 mm long, narrowly subulate, bifid or
entire. Inflorescence 1-4 cm across;
peduncles 0.5-1.8 cm long. Flowers 6.5-12
mm long; bracts and bracteoles 5-15 mm
long, linear or filiform; pedicels 0.75-1.25
mm long. Hypanthium 1-1.5 x 0.75-1.25
mm. Calyx lobes 0.75-1 x 0.25-0.5 mm,
subulate. Corolla 5.5-10.5 mm long,
glabrous outside, villous at the throat
within; lobes 1.5-2 x 1-1.5 mm, ovate,
acute. Filaments 1.75-2 mm long; anthers
2.5-3.25 mm long. Ovary 0.75-1.25 x 0.6-
1 mm; disc 0.5-0.75 mm high; styles '/,rd
as long as corolla tube; stigma 2-lobed,
0.75-1 mm long. Capsules 2-3 x 4-7 mm.
Seeds 0.4-0.5 x 0.35-0.4 mm.

Fl. & Fr.

Distribution : Tamil Nadu, Kerala and
Karnataka.

: February - August.

Specimens examined : TaMIL NADU :
Coimbatore dist. sholer, C.E.C. Fischers.n.
(CAL), Nilgiri dist. Coonoor, C. B. Clarke
11001 (BM); Ootacamund, J. S. Gamble
17473 (BM). KEeraLA: South Malabar dis-
trict, Sallimalai, Attafadi Hills, C. E. C.

i nlense NTOL (AT LV .
riyoncr LIOJ ANy, NARNATAKA

ninlazee
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Hook. f. Fl. Brit. Ind. 3: 80. 1880 (Type:
Cochin, Johnson Kl!). (Fig.14)

Herbs, 10-25 cm tall; stems erect,
puberulous. Leaves 8-14 x 3.5-5.5 ¢cm, lan-
ceolate, acuminate at apex, acute at base,
scabrous above, puberulous on the nerves
beneath; lateral nerves 9-14 on either side;
petioles 1.5-2.8 cm long, puberulous; stip-
ules 5-10 mm long, subulate, entire,
puberulous. Inflorescence 2.5-3 ¢cm across;
peduncles 2-2.3 cm long, puberulous. Flow-
ers 12-17.25 mm long; bracts and
bracteoles 9-15 mm long, linear or filiform,
puberulous; pedicels 0.5-0.7 mm long,
puberulous. Hypanthium 1-1.25 x 1.25-1.5
mm. Calyx lobes 1-1.25 x 0.8 mm,
subulate. Corolla 11-16 mm long, tube
long, narrow, puberulous outside, villous
at the middle within; lobes 2-2.25 x 0.75-1
mm, lanceolate, acute. Filaments 0.5 mm
long; anthers 2-2.25 mm long. Ovary 0.75-
1 x 1-1.25 mm; disc 0.6 mm high ; style as
long as corolla tube, glabrous; stigma 2-

UUCU, b O 111111 I.UJ.IS

: Cochin (Kerala).

Specimens examined : KEraLa Cochin,
Johnson s.n. (K).

5. 0. caudata Fischer in Kew Bull.
1938(3): 125. 1938 (Type : Travancore
High Range, Kalaar, E.'Barnes 1560
holo K!) ; Sebastine in Bull. Bot. Surv.

India A 992 1040 n...L. O, N~ ..,J 1 i
MINIQ 7, &hd. 17V4L OC lviviilual i1

Occurrence
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Fig. 1.4. O. brunonis W. & A. var. johnsonii Hook. f.
A. habit; B. flower; C. flower split open; D. Ls. of ovary.
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Nayar & Sastry, Red Data Book Ind. Pl.
1: 355. fig. 1. 1987. (Fig.15)

Herbs, 38-78 cm tall; stems erect,

cm long, glabrous. Leaves 5-12 x 1.5 3.5
cm, elliptic-lanceolate, caudate-acuminate
at apex, acuminate at base, glabrous,
sometimes. minutely scaberulous along the

m’)“hiﬂ Q"\f\ 70 r]arlr n“‘lonor\nc oraosn 'J]‘\f\‘lﬂ
Lu.axsu.l UUU VYV, UAdlD Vil VAavvUWo 51 Wwil AUV Y Wy

pale brownish green below; lateral nerves
7-9 on either side; petioles 0.5-1.5 cm long,
glabrous; stipules 3-6 mm long, ovate-
lanceolate, caudate acuminate, entire,
glabrous with prominent midrib.
Inflorescence terminal capitate cymes, 1-2
cm across, contracted, glabrous; peduncles
3-4.5 cm long, glabrous. Flowers 9-13.3
mm long, white; bracts and bracteoles
similar, persistent, 5.5 9.5 x 2-5 mm,
lanceolate to ovate-lanceolate with distinct
midrib, somewhat oblique, acute, glabrous;
pedicels 1-1.5 mm long, glabrous.
Hypanthium 1-1.3 x 0.5 - 0.75 mm, cup-
shaped, glabrous. Calyx lobes 1 - 1.6 x 0.4 -
0.5 mm, ovate-lanceolate, acute, slightly
keeled at back, glabrous. Corolla 8-12 mm
long, infundibuliform, glabrous outside with
a villous ring of hairs (= 2 mm long) at the
middle of corolla tube within just above the
insertion of filaments; lobes 1.5 2.5 x 0.8 -
1.5 mm, ovate, subacute to acute, glabrous
outside, minutely papillose within. Stamens
adnate slightly below the middle of corolla
tube, inserted; filaments 3.5 -4 mm long,
slender; anthers 1.5 - 1.8 mm long, oblong-
linear. Ovary 0.75 1 x 0.4 - 0.6 mm,
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obovoid; disc 0.4-0.5 mm high style 2.5
3.25 mm long, slender, glabrous; stigma 2-
lobed, 0.75 1.25 mm long, lobes linear,

suffruticose, terete below, internodes 3- : . :

mm, glabrous.

Fi. : May.

Pollen : Suboblate, angular in polar
outline, polar axis (P) x equatorial axis (E)
=34-(37)-40 x 37-(43)-46 um, 3-colporate;
colpi 32-36 x 4-6 .um, tapering to obtuse
ends; ora lolongate, 7.5-10 x 6-7 um; sexine
1.75 um, nexine 0.25 um, rugulo-reticulate;
lumina 0.75-1 um, mur1 0.5 0.75 um.

Occurrence : Kerala, in high mountains.

Note : This species is known only from
the type collected in 1937, but has not been
collected since lucu tuuugu the lcg'
been botanically explored durlng the last

forty years. It is apparently ‘extinct.

lldb

6. O. caudipetaia Deb et Mondal in Kew
Bull. 37(3): 483. 1982 (Type:
Meghalaya Khasi Hills, + 1830 m, 4th

.4 TV I 11V,

CAL, 44072 A 1S0. K & 44072 E iso.

BM). (Fig.16)
Herbs, 15-75 cm long, straggling,

branching usually from the base,;sometimes
above; stems erect, slender, quadrangular
or ridged, pubescent. Leaves 2.5-10 x 1.5-
3 cm, ovate-lanceolate, acute or acuminate
at apex, attenuate at base, scabrous above,
pubescent on the nerves beneath; lateral
nerves 6-9 on either side; petioles 0.5-2 cm
long, pubescent; stipules 2-6 mm long,
linear, broader at base, entire, pubescent.
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Fig.15. O. caudata Fischer

A. habit; B. bract; C. flower; D. flower split open; E. fruiting.
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Fig. 16. O. caudipetala Deb et Mondal
A. habit; B. flower; C. & D. flower split open; E. fruiting; F. seed.
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Inflorescence terminal, corymbose cymes,
1-2.5 cm across, branches subopposite,
pubescent; peduncles 1-2.5 cm long,
elongating up to 4 cm when bearing fruits,
pubescent. Flowers heterostylous, 6-8.5
mm long, white, pink or yellow; bracts and
bracteoles similar, peréistent, 3-7 mm long,

DEB AND MONDAL : TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 39

Fr.: June-August.
Pollen : Suboblate to prolate-spheroidal,

anonlnr in nn]ar mlﬂmp nn]qr axis (P\ X

. (=3 S S 93

equatonal axis (E) = 29-(30) x 31-(37)-39
um, tricolporate; colpi 23-24 x 6-7 pm, ta-

linear, pubescent; pedicels 1-1.5 mm long,
pubescent. Hypanthium 0.75-1.5 x 0.75-
1.25 mm, obovoid, pubescent. Calyx lobes
deciduous, 0.75-1.5 x 0.25-0.5 mm, ovate-

: Meghalaya (Khasi hills).

Occurrence

lanceolaie, acute, pubescent. Corolla 5.25-
7.25 mm long, narrowly infundibuliform;
tube 4-6.25 mm long, broader at base,
pubescent outside, with a villous ring at the
throat or below inside; lobes 1-2 x 0.75-
1.5 mm, ovate or ovate-lanceolate, acute,
inwardly curved, with 0.5-1.5 mm long,
glandular horn at back. Stamens adnate
slightly below the middle of corolla tube
in long-styled flowers or above the middle
of corolia tube in short-styled flowers
raising the anthers to the throat of corolla;
filaments 0.5-1.5 mm long; anthers 1-1.75
mm long, oblong-linear. Ovary 0.5-1.25 x
0.5-1 mm, obovoid, disc 0.4-0.5 mm high;
style either as long as corolla tube and

pubescent or 1/3 rd of corolla tube and
glabrous; stigma 0.75-1.5 mm long, 2-
lobed, lobes slightly unequal, ovate-

lanceolate, acute or obtuse, warty. Capsule
18,98 %« 2.8 § mm

ovate-oblong with straight tip. Seeds 0.3-
0.6 x 0.3-0.4 mm, 5-7-angular, glabrous,
brown; areoles with thin wall and a number
of tubercles on it.

Fl.: April-June.

nnhpcmanf Innn‘no
P U vovwviig, IVVULIVY

Ecology : Grows in damp soil among
boulders in forest, sometimes in gorges at
1500-2000 m above m.s..

Specimens examined | MEGHALAYA:
Khasi hills, East gorge below Dumpah,
Burkill & Banerjee 35181 (CAL); Shillong,
C.B. Clarke 38634 A (K); Shillong, N.L.
Bor 177 (DD);, Mawphlong, Thakur
Rupchand 7604 (L); Pynursla, Nayar et al.
50012 (LWGQG); Shillong peak, Nayar et al.
50509 (LWG).

7. O. chandrasekharanii Subba Rao and
Kumari in Journ. Bomb. Nat. Hist. Soc.

81(1):156.1984 (Type : Vankachinta,
Visakhapatnam Dist. Andhra Prades!

2232228 2 2 G6%

Ist June 1968, Subba Rao 30049 holo.-

CAL, iso-MH).

Herbs, up to 32 cm tall; stems branching,
pubescent. Leaves up to 11.2 x 4.6 cm,
oblong, oblong-lanceolate or ovate, shortly
acuminate at apex, narrowed at base,
membranous, scabrous above, glaucous
with pubescent nerves beneath; lateral

~am o e o1 wmadialac 1

ars 3 .y g
nerves / 7 VIl Ullllﬁl blUC PLUOICS Up I.U 1.0

cm long, tomentose; stipules up to 11 x 3
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mm, subulate, acuminate, pubescent.
Inflorescence axillary and terminal
corymbose or subcorymbose cyme, up to 5
cm across; peduncles up to 4.5 cm long,
fulvous tomentose. Flowers 12.5mm long,
white, yellow on drying; bracts persistent,
up to 4 mm long, narrow, linear, acute,
pubescent, ciliate; pedicels minute.
Hvpanthium up to 2 mm long, fulvous

[Vol. 39

below, quadrangular and puberulous above.
Leaves 6-16 x 2-4 cm, ovate-lanceolate,
caudate acuminate at apex, alternate at
base, membranous, glabrous above,
puberulous on the nerves beneath; lateral
nerves 7-12 on either side; petioles 1-4 cm
long, slender puberulous; stipules 4-10 x
3-7 mm, broadly ovate with a number of
strong nerves arising from the base and

tomentose. Calyx lobes up to 1.5 mm long,
ovate, narrow, acute, pubescent. Corolla up
to 11 mm long, narrowly infundibuliform,
tube 9 mm long, ribbed, pubescent outside,
crisped pubescent within except the base,
with a long hairy ring 1 mm above the base;
lobes up to 2 mm long acute. Stamens
adnate slightly above the base of corolla,
inserted; filaments 1.5 mm long; anthers up
to 2 mm long. Ovary 1.75 mm long; disc 2-

lobed, minutely glandular; style 2 mm long;
stigma 2-lobed, 1.5 mm long, narrowly
lanceolate, acute. Capsules up to 8 x 3 mm,

pubescent. Seeds many, minute, angled.
Fl. & Fr. : May-June.
Distribution : Andhra Pradesh.

Note : No specimen could be examined.
Holotype not yet sent to CAL.

8. 0. codyensis Gamble in Kew Bull. 1919:
406. 1919 (Type: Coorg, Sampaji Ghat,
October 1913, Bourne 6197 K! a-
selected as Lecto, b-iso); Gamble, FI.
Pres. Madras 608. 1921; Fyson in Journ.
Ind. Bot. 2: 210. 1921.

converging to the apex, entire or bifid,
acute, glabrous. Inflorescence axillary
corymbose cyme; branches spreading, 1-2
cm across, glabrous or minutely
puberulous; peduncles 2-5 cm long,
slender, glabrous or minutely puberulous.
Flowers 7-9 mm long; bracts and
bracteoles similar, persistent, 4-7.5 mm
long, lanceolate to linear-lanceolate,
acuminate, glabrous with prominent
midrib; pedicels 0.75-1 mm long, glabrous.
Hypanthium 0.75-1 x 0.6-0.75 mm,
obovoid, glabrous. Calyx lobes 0.6-0.75 x
0.4-0.5 mm, subulate, acute, glabrous.
Corolla 6.25-8 mm long, infundibuliform,
glabrous outside, with a villous ring at the
middle of corolla tube within; lobes 1.5-
1.75 x 0.75-1 mm, ovate, acute, glabrous_.
Stamens adnate slightly above the base of
corolla, inserted; filaments 0.3-0.5 mm
long, glabrous; anthers 1.25-1.4 mm long,
oblong-linear. Ovary 0.6-0.8 x 0.5-0.7 mm,
obovoid; disc 0.4-0.5 mm high; styles 5.5-6

mm long, glaborus; stigma capitate, 0.4-0.5
x 0.5 mm, warty. Capsule 1-2 x 4-6 mm,

Asazasa f et

glabrous, locules ovate-oblong with slightly
inclined tip. Seeds 0.4-0.5 x 0.25-0.4 mm,
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kg I'7. 0. codyensis Gamble
A. habit; B. flower; C. flower split open; D. fruiting; E. seed.
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angular, glabrous, brown; wall of the areole
thin with a number of tubercles on it.

: Sept.-Oct.

Fl. & Fr.
Pollen -

axis (E) = 27-(30)-31 x 29-(32)-34 um, 3-
colporate; colpi 25-28 x 4-5 um, tapering
to obtuse ends; ora circular, 4.5-5.5 um in
diameter, sexine 1.75 um, nexine 0.25 um,
rugulo-reticulate; lumina 0.75-1 um, muri
0.5-0.75 um.

Note. : Known only from the type gath-
-ering. Stipules broadly ovate, largest among
the Indian species, entire or 2-fid, acute,
glabrous with 4-7 strong nerves converg-
ing to apex. Raphides present on the ovary
wall, capsule and stem.

Occurrence . Karnataka. Coorg dist.

Sampaji Ghat.

9. 0. eriantha Wight, Icon. 3: 4. t. 1067.
1848 (Type : Courtallum, August 1835,
Wight s.n. Holo IK) ; Hook. f. FL. Brit.
India 3: 81. 1880; Rao, Fiower. PI.
Travanc. 207. 1914; Gamble FI. Pres.
Madras 608. 1921. (Fig.18)

Herbs, 30-100 cm tall, sometimes
undershrubs; stems erect, suffruticose,
branched, pubescent when tender,
gradually glabrous with age. Leaves 4-19
x 2-7.5 cm, elliptic-lanceolate, acuminate

at anav tanaring at hace thin mamhrananc
(*1% “l.l\a(\, Iv“l.lvlllls “i uuav, ll.lll.l, A3ANV/RALUL uu.uuo,
glabrous above, puberulous on the nerves
beneath; lateral nerves 6-16 on either side,

close; petioles 0.5-3 cm long, glabrous or
puberulous; stipules 0.5-1.5 c¢m long,
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lanceolate, often bifid, glabrous, sometimes

puberulous. Inflorescence terminal
corymbose cymes, 1-5 cm across,
cotracted, branches erect, villous;

peduncles 1.7-5.5 ¢cm long, villous. Flowers
19-27 mm long, white or pinkish-white,
sometimes greenish-white, fragrant; bracts
persistent, 10-17 mm long, narrowly linear,
pubescent; bracteoles persistent, 6-10 mm
long, narrowly linear, pubescent; pedicels
1-2 mm long, pubescent. Hypamhmm 2-

a1y An At

o] ~L

2. 1. UUUVUlu, puoescent.
Caluv Inhae 1T 829 v N 781 mm cunhnlata
QALY A IVUWD 1.7 & V., 1 J p s llllll, D2UU Ulatv,
acute. pubescent. Corolla 17-24.75 mm
acute, pubescent. Corolla 1/-2 J>m

long, infundibuliform, villous outside,
glabrous within; lobes 5-7 x 2-3.5 mm,
broadly ovate, acute. Stamens adnate to the
middle of corolla tube, inserted; filaments
2-2.75 mm long; anthers 3-3.25 mm long,
oblong-linear. Ovary 1.75-2 x 1.6-1.8 mm,
obovoid; disc 0.75-1 mm high; style '/ th
as long as corolla, glabrous; stigma 2-lobed,
2.5-3.25 mm long, lobes lanceolate, acute,
glabrous. Capsule 2.5-3.25 x 7-8.5 mm,
pubescent, locules ovate-oblong, tip
slightly inclined outwards. Seeds 0.5-0.6 x
0.4-0.5 mm, 4-6 angular, glabrous, deep
brown, wall of the areole thick with a
number of branched projections.
Fi. : February-September.

Fr. : April-October.
P

Y DR T I PAPI . P
. DUDOD U dngular In poilar

equatoria Ao FT)
cuaiui ldl aAald (L)

andlien

111
=22- (30) 38 x 24- (3 5) 43 um, 3-colporate;
colpi 20-36 x 3.5-6.5 um, tapering to obtuse
ends; ora lolongate, 4-7 x 3-5 um; sexine
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Fig.18. O. eriantha Wt.
A. habit; B. flower; C. flower split open; D. Ls. of ovary; E. fruiting; F. seed.
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1.25 um, nexine 0.25 um, ruguloreticulate,
lumina 0.5-1 um, muri 0.5 um.

Note : Wight (1848) stated in his Icone
that 1t is of western slopes of the
Shevagherry Mountains but his specimen

[Vol. 39

4:416.1830; G. Don, Gen. Syst. Gard.
Bot. 3:521.1834; Hook. f. Fl. Brit.
India. 3: 83.1880; C.B. Clarke in
Journ.Linn. Soc. Bot. 25:31.1889;
Duthie, Fl. Upper Gang. Pl. 1:384. 1903;

(K) is labelled to have been collected from
Courtallum, August 1835.

Distribution :Tamil Nadu, Kerala.

Ecology : Grows on laterite and loamy
soil in crevices of rocks in shady moist
places at 750-1500m. above m.s.1.

Specimens examined : TAMIL NADU :
Coimbatore dist., Anamalai Hills, Wight
366 (E), Anamalai Hills, R. H. Beddome
s.n. (CAL); Anamalai Hills, R. H. Beddome
3616 (BM); Kanniyakumari dist.: Balamar
estate, R. S. Rao 61395 (BSI); Mahendragiri
B. V. Shetty 28039 (CAL, MH), Panagudi,
B. D. Sharma 40024 (MH);
Muthukuzhivayal, A. N. Henry 47582
(MH); Nilgirt dist, Mulaikadu, Ouchterlong
valley, J.L. Ellis 43215 (MH); Tirunelveli
Hills, R. H. Beddome 3621 (BM);
Agastyamalai, 4. N. Henry 16305 (CAL,
MH); Sengalteri, E. Vajravelu 29216
(CAL, MH). KeraLa: Kottayam dist. D.
John 186 (BSIS); Pirmade, R. H. Beddome
3622 (BM), Pachemalai, R. H. Beddome
3623 (BM); Pallivasal, E. Barnes 1595 (K);
Pamba D. B. Deb 30313 (MH) ; Cardamom

ﬂ'l 'nm '\t\'f\ xr K‘ ﬂﬂﬂﬂﬂﬂ n D
nKuidim oCiOW iviuiifiar, ...

10. O. fasciculata D. Don, Prodr. 136. 1825
(Type : Nepal, Suembu, 22.6.1802,
Buchanon s.n. BM. CAL!). DC. Prodr.

Burkill in Rec. Bot. Surv. Ind. 4:112.
1910; Lacaita in Journ. Linn. Soc. Bot.
43:470.1916; Haines, Bot. Bih. Orissa
443, 1922; Kanjilal et. al. Fl. Assam
3:42.1939; Kitam. in Fauna Fl. Nep.
Himal. 231. 1955; Deb in Bull. Bot.
Surv. India. 3:312. 1961, H. Hara. Fl
E. Himal. 313. 1966; Babu, Herb. Fl.
Dehra Dun 228. 1977; Hara in Hara &
Williams, Enum. Nepal 2:206. 1979;
Balakr. FI. Jowai 1: 249. 1981. O.
mungos auct. non L., Roxb. Fl. Ind.
2:544, 1824, O. bracteolata R. Br. (in
Wall. Cat. 6228A. 1832, nom nud.) ex
G. Don, Gen Syst. Gard. Bot. 3: 521.
1834 (Type : Nepal, 1821, Wallich 6228
CAL, K); Walp. Rep. 2: 503. 1843.
(Fig.19)
Herbs perennial, 8-50 cm tall, sometimes
small shurbs, up to 2 m tall; stems erect,
somewhat woody at base, branched,
pubescent. Leaves 3-16 x 1-6.5 cm, elliptic-
lanceolate to ovate-lanceolate, acute to
acuminate at apex, tapering at base, glabrous
or scattered short hairy above, pubescent on
the nerves beneath, membranous; lateral
nerves 6-16 on either side; petioles 1-5 cm
long, slender, pubescent; stipules 3-15 mm
long, lanceolate with broad base, acute, often
entire, sometimes bifid, glabrous or
pubescent. Inflorescence terminal and
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..... . Fig. 19. O. fasciculata D. Don
A. habit; B. tlower; C. flower split open; D. Ls. of ovary; E. fruiting; F. seed.



46 BULLETIN OF THE BOTANICAL SURVEY OF INDIA

axillary cymes, fascicled, 1-5 cm across, 3-
5 branched, pubescent ; peduncles 1-8 cm
long, elongating in fruit, slender, pubescent.
Flowers 16-19 mm long, white, purple-rose
or pink; bracts persistent, 6-12 mm long,
lanceolate, pubescent, pinkish-red;
bracteoles persistent, 4-7 mm long,
narrowly lanceolate, pubescent, pinkish-
red; pedicels 1-2 mm long, pubescent.
Hypanthium 1-1.75 x 1.25-1.5 mm,
obovoid, pubescent. Calyx-lobes 1-1.25 x
Imm, ovate, acute, pubescent. Corolla 15-
17.25 mm long, infundibuliform; tube
slender, puberulous outside, glabrous
within; lobes 1.5-2.25 x 1.25-1.75 mm,
broadly ovate-oblong, acute. Stamens
adnate to the base of corolla or slightly
above, inserted; filaments 1.5-1.75 mm
long; anthers 1.5-1.75 mm long, linear-
oblong. Ovary 1-1.5 x 1-1.25 mm, obovoid,
disc 0.5 mm high; style 1.25-1.5 mm long,

glabrous; stigma 2-lobed, 2-2.5 mm long,
lobes lanceolate; glabrous. Capsule 1.5-4.5
x 4-10.5 mm, pubescent, locules ovate-
oblong, with straight tip. Seeds 0.5 x 0.3-
0.4 mm, 5-6-angular, glabrous, brown; wall
of the areole thick with a number of
tubercles on it and hooded over the areolar

space.

Fl. : March-September.
Fr. : June-October.

Pollen : Prolate-spheroidal, semicircular
in polar outline, polar axis (P) x eqatorial
axis (E) = 26-(29)-32 x 25-(30)-33 um. 3-
colporate; colpi 25-30 x 3.5-4.5 pum,
tapering to acute ends; ora circular, 4-6 pm
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in diameter; sexine 1.5 um, nexine 0.25 pm,
ruguloreticulate; lumina 0.5-1 pm, 0.5-0.75
um.

Note : Raphides present in the stem, ca-
lyx lobes, ovary wall and the disc.

Distribution : Western Himalaya
(Kumaon), Nepal, Bhutan, Sikkim, West
Bengal (Darjeeling dist.) and Orissa to
Myanmar and Malay.

Ecology : Grows on moist soil in rocky
slopes along ravines at 150-2400 m, above
m.s.1.

Local name and uses : It 1s known as
““*Akhap-Abor’’ and it’s fruit is edible
among the people of Koppu to Geling,
Siang dist., Arunachal Pradesh.

Specimens examined : InDiA: Uttar
Pradesh. Almora dist. Kumaon-Sarju
valley, J.F. Duthie 2989 (BM); Kopkote,
J.F. Duthie s.n. (K); Boramgaon. Gori
valley, Inayat 24494 (CAL); Jeolikote, N.

T Yy

Gill 73 (CAL, LWG); Dogaun, N. Gill 648

VA1l T XY73N 01
LAl W) (X« le I\UIH LL?] \UU L},

Thanakpur, 7.A. Rao 11539 (BSD); Barun
Maiti, CM. Arora 45527 (BSD); Dafio
Dhuru, C.M. Arora 49516 (CAL);
Mussoorie, J. F. Duthie 566 (CAL); C.R.
Babu 33381 (CAL, BSD); Garhwal dist.
Bhainkil kota range, Inayat 25908 (DD, K);
Batwatebari, M.A. Rau 6377 (BSD);
Naraikoti, M.A. Rau 6477 (BSD);
Ukhimath, M.A. Rau 38770 (CAL, BSO;
L). Sikkm : Cheerrakhud, C.B. Clarke
42815 (CAL); Raiotdong, C.B. Clarke
42815 (CAL); F.E. Younghushand s.n.
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(CAL); Sangachelling, I. H. Burkill 32120
(BSIS); Temi, W.W. Smith 2922 (CAL).
West Bengal. Darjeeling dist. Pankabari, S.
Kurz s.n. (CAL); Rungbee, C.B. Clarke

8566 (CAL, BM ) Rishap, C.B. Clarke
8704 {CAL): Tis

\Widdgg, 4

((‘AI\ & 118 25

Clarke 12355 (BM); Ryang, C.B. Clarke
13765 (BM); Choonbuttee, C.B. Clarke
26568 (BM); Terai, C.B. Clarke 26724 A
(CAL); Darjeeling, C.B. Clarke 26936 C
(K); Budum Jhom, C.B. Clarke 27064
(CAL); Runjeet, C.B. Clarke 27143 B

(CALY Tera: 7S CGamhble REE B (K-
\"‘lu}, idwviali, v.O.,. J@inuvic oOovVvvV D \1\},
Kursegne O B (Clarke 16525 (BM)-

- vvlls’ A2 I OVIIJ \UlVl},

Lubdah, Prain’s Collector s.n. (CAL);
Tista valley, Ribu 829 (CAL); Rungio,
W.W. Smith 290 (CAL), Murngpoo, Kari
1627 (CAL); Rungpo, I. H. Burkill 34069
(BSIS); Mirik, G.H. Cave s.n. (E); Rungpo,

G.H. Cave s.n (E) Kahmpong, H.J.C.
T(rnahnrn '7 (("

s.n, (PAT P\’ ista

Kalighora, G.H. Cave s.n. (E) Rongeong,
G.H. Cave s n. (E); Sonada, G.H. Cave s.n.
(E); Ryong, G.H. Cave s.n. (E); Sevoke,
G.H. Cave s.n. (E); Mungpoo, G.H. Cave
s.n. (E); Ghoom hills, M.B. Raijada 19019

(nn\ nl]{(‘hll K p;c\,‘,)nn LTAL (AT N\,
N =)y SMARViiM, dh. Lro sy U /90 \bnl }’
Ghungthune. X Biswas 6960 (C AT \-

SO VARSAAEy dx. LIV OUIO UIJVUT \\_,ru_;)

Darjeeling G.A. Gammie s.n. (D); Birch
hill, H. Hara & M. Togashi 1267 (K).
Meghalaya. Naklow, J.D. Hooker & T
Thomson s.n. (CAL, K); Umwai, C.B.
Clarke 5293 (CAL), C.B. Clarke 16571 A
(BM) & 16583 (CAL), Cherra, G. Gallatly
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189 (CAL); Kullong, C.B. Clarke 40007 A
(CAL); Mawphlong, C.B. Clarke 45076 C
(CAL); Khasi hills, G. Mann s.n. (CAL);
Tura Top, G. Panigrahi 22409 (CAL).
Arunachal Pradesh. Siang dist., Koppu to

Galino (7 K AMruvthy 12099 (C AT ).
Fwliiig, NJ LM LVIUVT LTW 1LIVO L \\/nl-J},
R/fnvn’nnr Kanolatancht A A R llanl £71
v J-allly ul. \Ullélu\vullslll, AL, DUIIULih JJ Y

(K). Mizoram. Mizo hills, R. M. Daita
33540 (CAL). Orissa. Kalahandi dist.,
Goyal-Khojghati, H F. Mooney 3501 (K,
L); Koraput dist., Joypore Estate,
Bhalupodar Valley, H.F. Mooney 3886
(DD), NepaL: Hamilton s.n. (CAL);

¥ athmandn allba Duachad an (CATN
Naumanau, Kalka Prashad s.n. ({ %72V 53 X

11. O. glechomaefolia Thw. Enum. 140.
1864 (Type : Sri Lanka, Ambaramowa
dist., in the forests, Thwaites C.P. 1708!
iso. CAL, BM); Hook. f. Fl. Brit. India
3:84. 1880; Trimen, Fl. Ceylon 2:323.
1895, (Fig.20)
Herbs, 10-50 cm long; stems creeping,

branched, hispid. Leaves 0.6-1.8 x 0.5-1.4

cm, ovate or ovate-orbicular, apiculate at
apex, rounded or cordate at base, hispid;
lateral nerves 4-7 on either side; petioles
0.3-0.8 cm long, hispid; stipules 0.5-1cm
long, linear, entire, glabrous. Inflorescence
terminal panicle of cymes, 0.6-1.3 cm
across, contracted, branches short, suberect,
hispid; peduncies 1-2 cm long, siender,
hispid. Flowers 5-8 mm long, white; bracts
persistent, 2-4 mm long, linear with
prominent midrib, acute, hispid; pedicels

0.3-0.7 mm long, hispid. Hypanthium 0.5-

1 x 0.4-0.8 mm, obovoid, hispid. Calyx

lobes 1.5-3 x 0.3-0.7 mm, linear-lanceolate,
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Fig. 20. O. glechomaefolia Thw.
A. habit; B. flower; C. flower split open; D.fruiting; E. seed.
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acute, hispid. Corolla 4.5-7 mm long,
infundibuliform; tube 3.75-5.5 mm long,
base slightly broader, hispid outside,
glabrous within; lobes 0.75-1.5 x 0.5-1 mm,
ovate, acute, hispid. Stamens adnate to the
middle of corolla, inserted; filaments 0.25-
0.3 mm long; anthers 1 mm long, oblong.
Ovary 0.4-0.8 x 0.3-0.75 mm,obovoid; disc
0.5 mm high; style 1-1.25 mm long,
glabrous; stigma club-shaped, 1 mm long,
glabrous. Capsule 1.5-1.75 x 2.5-3.5 mm,
hispid, locules ovate-oblong with straight

Herbs annual, 15-30 cm tall; stems erect,
simple, glabrous. Leaves 6.5-22.5 x 2-4 cm,
lanceolate or elliptic-lanceolate, caudate-
acuminate at apex, tapering at base,

nalp beneath:

Givw UwaiVieai,

olnhrmm

2BV ANT WS,y

mpmhrannnq

Avaiiw i Qi S

lateral nerves 6-10 on either side; petioles
1-2.5 cm long, slender, glabrous; stipules

» > > H

IlllIOIm dUUVC 5 Tous. lllllUle\aUllbﬂ
terminal cyme, }- 1.5 cm across, glabrous;

peduncles 2.75-3.2 c¢cm long, glabrous.

tip. Seeds 0.3-0.4 x 0.3-0.4 mm, 6-8-
angular, glabrous, brown; wall of the areole
thick with a number of tubercles on it and
hooded over the areolar space.

Pollen
polar outline, polar axis (P) x equatorial
axis (E) = 24 - (27)-30 x 25-(28)-33 pum, 3-
colporate; colpi 21- 26 x 3-4 um, tapenng

- Oblate enhermdal ;manlnr in

¢ NSRS e Y

, ?

diameter; sexine 1.5 pua, nexine 0.25 J pum

ruguloreticulate; luimina 0.5-0.75 pm, muri
0.5 pm.

istribution : Sri Lanka.

Ecology : Grows on rocky soil as forest
undergrowth.

12. O. gracilis Kurz in Journ. Asiat. Soc.

Rene Al1(ay - 211 10719 (Mesans .
& TINT) . Jii. 10/ \i1)ype |

Tenasserim, Attaran, Brandis s.n. 'K);
Hook. f. Fl. Brit. India 3: 80. 1880; C.
B. Clarke in Journ. Linn. Soc. Bot. 25:
31. 1887. Deb & Mondal in Nayar &
Sastry, Red Data Book Ind. Pl. 2: 219,
fig.1.1988). (Fig.21)

Flowers subsessile, 7-8 mm long, white or
purplish; bracts caducous, 1.5-2 mm long,
linear, glabrous. Hypanthium 1-1.2 x 0.75-
1 mm, obovoid, glabrous. Calyx lobes 0.5-
0.7 x 0.5-0.6 mm, triangular, acute,
glabrous. Corolla 6-6.8 mm long,
infundibuliform, glabrous both outside and
inside; lobes 1-1.25 x 0.75-1 mm, ovate,
obtuse, glabrous. Stamens adnate to the
base of corolla or slightly above, inserted;
filaments 2-2.2 mm long; anthers 2 mm
long, narrowly oblong. Ovary 0.8-1 x 0.6-
0.8 mm, obovoid; disc 0.4-0.5 mm high;

ctula 2.2 278 mm lano olahrane: ehumq
‘]LU h ot o ot I A3313)% ‘ULIE éluvl\luu 9.‘5“ i2d

bilobed, 1-1.2 mm long, lobes ovate-
lanceolate, acute, glabrous. Capsule not
seen.

Pollen : Oblate-spheroidal, usually
semicircular sometimes angular in polar
outline, polar axis (P) x equatorial axis (E)

- (34) 36 x 34-(37)-42 um, 3-
colporate; colpi 30-32 x 5-7 um, tapering
to acute ends; ora circular, 6-8 um in
diameter; sexine 1.75 um, nexine 0.25 um,
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Fig.21. O. gracilis Kurz
A habit; B. flower; C. flower split open; D. 1.s. of ovary.
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rugulo-reticulate; lumina 0.75-1 um, muri
0.75 um,

Niotsihaetdnz: T.. 1o AT a vt on A
iisiriouiion inaia, Nagaiana

(Kohima); Myanmar.

Specimens examined : MYANMAR :
randis sn.

Note : This species has not been
collected within the last one century. The
localities from which this plant was
collected have been scarcely surveyed in
any organised way. Hence the status of its
existence cannot be stated with certainty.

13. O. grandiflora Wight, Icon. 3: 4. t.
1069. 1848, (Type: Shevagherry Hills,
August 1836, R Wight s.n. lecto K!
Iso -CAL!) ; Hook. f. Fl Brit. Ind. 3:
80. 1880; Rao, Flower. Pl. Travanc. 207.
1914; Gamble, Fl. Pres. Madras 608.

1921. (Fig.22)
Herbs, 10-40 cm tall; stem erect,
somewhat suffruticose, branching,

glabrous. Leaves 6-17.5 x 2-6 c¢m, elliptic-
lanceolate, acuminate at apex, acute at base,
glabrous; lateral nerves 6-10 on either side,
glabrous beneath; petioles 1-4 c¢m long,
glabrous; stipules caducous, 4-8 mm long,
linear-lanceolate, glabrous.  Inflorescence
terminal corymbose cymes, 1.5-7 cm
across, contracted, branches suberect,
glabrous; peduncles 1-4.5 c¢m long,
glabrous. Flowers 20-40 mm long, white;
bracts persistent, 12-25. mm long, linear,
glabrous, sometimes pubescent at margin;
bracteoles persistent, 8-20 mm long, linear,
usually glabrous, sometimes pubescent at
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margin; pedicels 1.5-3 mm long, glabrous.

Hypanthium 1.5-2.25 x 1.25-2 mm,
obovoid, olahrmm (“gl rx lobeg 2-2.5 x 1-

P2 A\.lu o

1.5 mm, lanceolate, acute, glabrous.
Corolla 18-38 mm long, 15-20 mm across,
' | ; ;

rous within; lobes 4-6 x 3.5-4.5 mm,

broadly ovate, acute. Stamens adnate to the
middle of corolla tube, inserted; filaments

»

2
1A l ..... ahla on f\‘mn 1272 % 1
inini 1011g, 1iNcar-o0010iig. wvary 1.5-4 X 1-

y
1.8 mm, obovoid; dlSC -1.25mm high;
styles 3-4.5 mm long, glabrous; stigma 2-
lobed, 3-3.5 mm long, lobes linear to
lanceolate, acute, glabrous. Capsule 2.5-3.5
x 6-8 mm, glabrous, locules ovate-oblong,
tip slightly inclined outwards. Seeds 0.6-1
x 0.5-0.75 mm, irregularly angular,
glabrous, brown; wall of the areole

PR ale, 4l Al ootal Oor il 1
100 ly tnick witn a few tuoercies
A ov

a

g
ea ove

D—rl‘-

10 r the areolar space.
Fl. : May-November.

Fr. : June-December.

Pollen : Suboblate to oblate-spheroidal,
semicircular in polar outline, polar axis (P)
X equatorial axis (E) = 26-(29)-36 x 29-
(33)-38 um, 3-colporate; colpi 24-32 x 3-5
um, tapering to obtuse ends; ora lolohgate,
4-6.5 x 3.5 um; sexine 1.25 um, nexine 0.25
um, ruguloreticulate; lumina 0.5-1 um,

muri less than 0.5 um.
Distribution : India. Tamil Nadu,

Ecology . Grows on moist soil in rocky
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Fig.22. O.grandiflora Wt.
A. habit; B. flower; C. flower split open, D. fruiting; E. seed
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slopes at 1000-1733 m above m. s. 1.

Specimens examined : TamiL NADU :
Anaimalal Hills, R. H.
Beddome 3614, 3615, 3616 (BM);
Kannyakumari dist.: Upper Kodayar, 4. N.

Catrmahotnes Ai.s .
wouLiuawore qist. .

irunelveli Hills, R. H. Beddome 3611
(BM); Kodanadi, E. Barnes 781 (K);
Netterikal, E. Barnes 2001 (K); Kakachi;
KM Ser’)asnne 4495 (MH); Arankathumatar,
Kakachi, K. M. Sebastine 5824 (CAL, MH);
Upper Godaiyar, 4. N. Henry 17418 (CAL,

MH); Naterikal, E. Vajravelu 29185

(CAL); Ashamdu Hills, Kabkkadu R. F., J.

F. Oates 62 (K). KEraLA: Kottayam dist.,

Peermade, 4. Meebold s.n. (CAL).

14. O. griffithii Hook.f. Fl. Brit. India 3;
82.1880 [Type : Naga Hills, Kuttack
Boom, March 16th 1837, Griffith s.n.
(holo.! K)]; Kanjilal ef al. Fl. Assam 3:
42. 1939; Deb & Mondal in Nayar &
Sastry, Red Data Book Ind. Pl. 2: 221
fig. 1. 1988. OpuioRRHIZA Sp. Griff. Icon.

Pl Asiat. 1:264. t.475. 1854. (Fig.23)

Herbs about 20 cm tall; stems erect,
glabrous or puberulous when young.
Leaves 7.5-15 x 6-7 c¢m, broadly elliptic,
acute at apex and base, glabrous, pale
greenish on drying; lateral nerves 12-15 on
either side; petioles 1.5-5 cm long, glabrous
or slightly puberulous; stipules 7-15 mm
long, upper oblong, lower broadly
lanceolate, entire, acute, glabrous.

wflaraccanca tarminal carvmbhaca A
lllll\)l esSCence wrmina: U\Jl_yulUUbC bylne L'

3.5 cm across, puberulous; peduncles 1-2
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cm long, erect, glabrous or slightly
puberulous. Flowers crowded, 19-22 mm
long, purple; bracts persistent, 9-11 mm
long, linear-lanceolate, acute, glabrous
except midvein; bracteoles persistent, 7-10

long, linear-lanceolate, acute

4 mm > )
y-49634 (MH); Madurai dist.: Aruna pubescent on the midvein; pedicels 1.5-2.25

mm long, puberulous. Hypanthium 2-2.5 x
2.3-2.5 mm, broadly obovoid, pubescent.
Calyx lobes 1-1.25 x 1 mm, triangular,
acute, glabrous. Corolla 17-20 mm long,

infundibuliform, gltabrous outside, villous
at the middle of corolla within; lobes 2-2.25
x 2.75-3 mm, broadly ovate, acute, winged
at the back. Stamens adnate to the middle
of corolla tube, inserted; filaments 1.25-1.5

mm long; anthers 3.25-3.5 mm long,
oblong-linear. Ovary 1.75-2 x 2-2.25 mm,

LIV 2. 7

obovoid, disc 1.25-1.5 mm high; styles + 4
mm long, pubescent; stigma 2-lobed, 5-5.5
mm long, lobes linear-lanceolate,
pubescent. Capsule (immatured) 2.5-3.25
x 2.5-2.75 mm, pubescent.

Fl. : March.
Fr. . April-May.
Pollen : Oblate spheroidal, angular in

Dolar outline, polar axis (P\ X pnuatorla.
axis (E) =27-(30)-35 x 30- (34) -38 pm, 3-
colporate; colpi 25-30 x 3-4.5 um, taper-
ing to obtuse ends; ora lolongate, 4-6 x 3-
4.5 pm; sexine 1.25 pum, nexine 0.25 um,
ruguloreticulate; lumina 0.5-1 um, muri 0.5

pm,

Distribution India, Nagaland,
Myanmar.

O snltssanseey permssassan A  Teeeo o o WNT_ . 1___ 1

OpEcCimens €xaminead INDIA. INagaiang,

Naga Hulls, Kuttack Boom, Griffith s.n.
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Fig. 23. O. griffithii Hook. f.
A. habit; B. flower; C. flower split open; D. I.s. of ovary.
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(K); MyaNMAR. Griffith s.n. (CAL).

Note : This species is based on two
gatherings made in 1837. Since then the
localities where it was found have not been

otanically explored properly. Hence
efforts should be made for collecting the
plant from Nagaland and nearby localities,
and if available to grow in the garden.

15. O. heterostyla Dunn in Kew Bull.
1920(4) : 133. 1920 (Type : Arunachal,
Kameng District, (Abor Hills), Burkill
36116 CAL 137334 CAL !, 38158 CAL!
K! (Syntype) ; Burkill in Rec. Bot. Surv.
Ind. 10 (1) : 50. 1924; Deb et Mondal in
Journ. Bomb. Nat Hist. Soc. 82 (2) : 696.
1984. O. seshagiriana Sikdar et Maiti
in Journ. Bomb. Nat. Hist. Soc. 78(1) :
142. 1981. (Fig.24)

Herbs perennial, 30-40 cm tall, stems
branching, glabrous. Leaves 5 16 x 1.5
4 cm, narrowly lanceolate, caudate-
acuminate at apex, acute at base, glabrous;
lateral nerves 5 9 on either side; petioles
3 9 mm long, glabrous; stipules 2.5 6
mm long, ovate to ovate-lanceolate with
acute apex, entire, glabrous or puberulous.
Inflorescence ‘terminal dichotomously or
trichotomously branched corymbose
cymes, 2.5-4 cm across, puberulous;
peduncles 0.5 -1 c¢m long, puberulous.
Flowers 9-14 mm long, white, reddish
tinged at the apex; bracts and bracteoles
deciduous, minute, linear, puberulous;
pedicels either 1.25-1.5 mm (in short-styled
flowers) or 2.5 - 3.5 mm long (in long-
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styled flowers) puberulous. Hypanthium
1.5 - 1.75 x 1.5 2 mm, obovoid,
puberulous. Calyx lobes 0.75 1 x D.5

N T& mar1sr 4% el + .
0.75 mm, ttiangular to subulate, acute

mm, long, tubular; tube 5.5-7.5 mm long,
bulbous at the base glabrous outside, villous
ring at the throat within in long-styled one,
and extending up to the middle of corolla
: ) . < 075
1.25 mm linear oblong, reflexed,
inwardly curved and acute at apex, keeled,
sparsely hairy within. Stamens adnate
either slightly above the base (in long-
styled one) and inserted or at the middle of
corolla and exserted (in short styled one);
filaments either 0.75 2 mm (in long styled
one) or 4-5 mm long (in short-styled one);
anthers 1.5 2.5 mm long. Ovary 1.25 1.5
x 1.25- 1.75 mm, obovoid; disc 0.75 1
mm high, 1.5 1.75 mm wide; style as long
as corolla, pubescent towards base with
exserted stigma or '/,rd as long as corolla,
inserted and glabrous; stigma 1 1.6 x 0.5
0.75 mm, 2-lobed, lobes ovate to ovate-
lanceolate, obtuse, glabrous or puberulous
Capsules (immatured) 1.8 2 x2-2.8 mm,

Fl. : February-March.

Pollen : Prolate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) =25-(29)-34 x 22 -(26) 31 um,
3 colporate; colpi 23 - 32 x 3.5 um, tapering
to obtuse ends; ora circular, 4 - 6 um in
diameter; sexine 1.75 um, nexine 0.25 um,
rugulo-reticulate; lumina 0.75 1 um, muri
0.5-0.75 um.
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Fig.24. O. heterostyla Dunn

(=4
A tabit; B. & C. flower; D. & E. flower split open; F. 1.s. of ovary.
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Distributon : India. West Bengal

(Jalpaiguri dist.), Arunachal Pradesh;
Myanmar.

Specimens examined : INDIA : Arunachal
Pradesh. Siang dist. Abor Hills, 7. H. Burkill
38158 (CAL, K) ; Above Igar Stream , I
H. Burkill 36116 (CAL). MYaNMAR : Kachin
Bum, J. Keenan, U Tun Aung & U. Tha Hla
3206 (E).

16. O. hirsutula Wight ex Hook. f. Fi. Brit.
Ind. 3: 81. 1880 (Type: Nilgiri Mts.,
Sisparah, Wight s.n. holo - K!); Gam-
ble, Fl. Pres. Madras 608. 1921; Barnes
in Journ. Bomb. Nat. Hist. Soc. 44(3) :
443. 1944; Ramamoorthy in Saldanha &
Nicolson, Fl. Hassan dist. 587. 1976. O.
brunonis Wight & Arn. var. hirsutior

IT~~1. £ N.le T 1 100N T .
riooK. 1. I‘l DIIL. 1114, J OU 1oouu)pe .

Nilgiri, Gardner s. n. holo K!).(Fig.25)

Herbs, 15-45 cm tall; stem prostrate,
rooting at the lower nodes, then becoming
branched or unbranched, rusty
pubescent. Leaves 3-17.5 x 2-6 cm, ovate
to ovate-lanceolate, acute or acuminate at

apex, obtuse at base, scabrid abowe

fuurfuracanne and nala hamans
iunuraCofus ana paie UU[lGd[Il lateral

erect,

nerves 8-12 on either side; petioles 1-3.75
cm long, rusty pubescent; stipules 5-12 mm
long, subulate, entire, pubescent.
Inflorescence axillary or terminal
subcorymbose cyme, 1-2.5 cm across, rusty

11IUIUIDG 11 waisa (i 1uUuory

pubescent, peduncles 1-5 cm long,
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elongating up to 5.5 cm in fruiting,
pubescent. Flowers 14-16 mm long, white
or pinkish-white, fragrant; bracts persistent,
4.5-6.5 mm long, linear, pubescent;
bracteoles persistent 4-5 mm long, linear,
pubescent; pedicels 0.5-2 mm long,
pubescent. Hypanthium 1.25-2 x 1.25-1.75
mm, obovoid, hispid. Calyx-lobes 1.25-1.6
x 0.75-1 mm, lanceolate, obtuse, hispid.
Corolla 13-14 mm long, infundibuliform,
hirsute outside, glabrous within; lobes 1.5-
2.5 x 0.5-1.75 mm, lanceolate, erect, acute.
Stamens adnate to the base of corolla,
inserted; filaments 0.5-1.5 mm long,
glabrous; anthers 1-1.75 mm long, oblong-
linear. Ovary 1-1.75 x 1-1.5 mm, obovoid,
disc 0.4-0.6 mm high; style 1.25-4 mm
long, glabrous; Capsules 2-2.5 x 5-8 mm,
pubescent, locules ovate-oblong, tip
slightly inclined outwards. Seeds 0.4-0.5 x
0.3-0.4 mm, irregularly angular, glabrous,
UIOVVII Wdll OI Ifle ché(_)le moaerately mm
with a number of tubercles on it.

Fl. April-November.

Fr. : June-December.

Pollen : Oblate-spheroidal, semicircular
in polar outline, polar axis (P) x equatorial
axis (E) = 27-(32)-37 x 27-(33)-36 um, 3-
or 4-colporate; colpi 26-33 x 5-6.5 um,
tapering to acute ends; ora circular, 5-7 um
in diameter, sexine 1.75 um, nexine 0.25
um, ruguloreticulate; lumina 0.75-1 um,
muri 0.5-0.75 um.

Nanto
IvUic

tricolporate (80%) or

- Pollen grains dimornhi
. A \Jiiwii al “ll (™} N4LL1d UlPll

tetracolporate (20%).
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Fig.25. O. hirsutula Wt. ex Hook. f.
A. habit; B. flower; C. flower split open; D. Ls. of ovary; E. fruiting; F. seed.
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Distribution : India. Andhra Pradesh,
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MYANMAR: Tenasserim division, Paungdow,

Tamil Nadu, Kerala, Karnataka; Myanmar.

Ecology : Grows on damp soil under
shade in evergreen forest at an altitude of

240-2100 m.

Specimens examined :
Pradesh. Visakhapatnam dist. Sunkarimetta,
N. P. Balakrishnan 10930 (CAL, MH) &
754 (CAL); East Godavari Dist.

Gannavaram, G. V. Subba Rao 24530

Andhra

InDrIac
AAVNEILIN

J. Keenan, U Tun Aung & R. H. Rule 541
(E) ; Paungdow, J. Keenan, U. Tun Aung
& R. H. Rule 871 (E).

17. O. hispida Hook. f Fl. Brit. India 3:
83. 1880. (Type : Khasia, Cherrapunjee,
1200 m, 13.8.1850, J.D. Jooker & T.
Thomson OpHIORRHIZA 20! (K); Kanjilal
et al. Fl. Assam 3: 42. 1939; Balakr. Fl.
Jowai 1:249. 1981, Deb & Mondal in

(MH). Tamil Nadu. Coimbatore dist:
Muttikulam Ghat, C. E. C. Fischer 2175
(CAL); Siruvani, Mathukulam, 4. N. Henry
414 (MH); Anaimalai, R. H. Beddome 3634
{BM); Madura, K. C. Jacob 17593 (K),
Nilgiri dist. Avalanche M. 4. Lawson 12879
(E); Devala, J. S. Gamble 15600 (CAL);
Tirunelveli dist. Kuttalam, Wight 362 (E).
Kerala. Cannanore dist. Mannanthara, K.
N. Subramanian 77073 (BSI); Manatoddy-
Chandanathode, J. L. Ellis 25128 (MH);
Chandanathode, J.L. Ellis 27100 (MH)-&
27103 (CAL, MH); Malappuram dist.
Moolakadu-onehteriong valiey, J. L. Ellis
34864 (MH); Palghat dist. Silent valley
RF,E Vajravelu 26052 & 33209 (CAL,

NALIN. Qilant AON /Y7
L-Vl.[l}, D11CIIL vaucy L/ D [(Iasaa[e 208U \[\),

Panthanthode, J. Joseph 51432 (MH);

Palghat Hills, R. H. Beddome 3628 & 3633
(BM): nnllnn dist. Havelocki

(BM); Havelocki bunglow,
C.E.C. Fzscher 2309 (CAL). Karnataka.
Hassan dist. Bisleghat, C. J. Saldanha
13607 (E); Mysore dist. Sisparaghat, J. S.
Gamble 13383 (CAL, K); Sisparaghat, R.
H. Beddome 3632 (BM); North Canara dist.

Castle Rock, 4. Meebold 9930 (CAL).

Nayar & Sastry, Red Data Book Ind. Pl.
2:223 fig.1. 1988. (Fig.26)

Herbs, 10-35 cm long; stems
procumbent, branched, hispid. Leaves 2-15
x 1-4 cm, ovate-lanceolate, acute or
acuminate, sometimes obtuse at apex,
obtuse to acute at base, hispid; lateral
nerves 6-12 on either side; petioles 0.5-1.8
cm long, hispid; stipules 5-7 mm long,
oblong-lanceolate, acuminate, hispid at
margin. Inflorescence terminal capitate
cymes, 1-2 cm across, subglobse dense-
flowered, hispid; peduncles 0.5-1.5 cm
long, stout, hispid. Flowers 5-6.5 mm long,
greenish-white or reddish; bracts and
bracteoles similar, persistent, concealing
the flowers, 4-6.5 X 1.5-2 mm, linear-
lanceolate, acute at apex, ciliate; pedicels
0.75-1 mm long, hispid. Hypanthium 1-
1.25 x 0.75-1 mm obovoid, hispid. Calyx-
lobes 0.75-1.25 x 0.5-0.75 mm, ovate-
lanceolate, acute, hispid. Corolla 4-5.25
mm long, shortly infundibuliform, broad at
base, narrowing upwards, hispid outside,
villous at the throat within; lobes 1.25-1.5
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Fig. 26. O. hispida Hook.f.
A habit; B. flower; C. flower split open; D. fruiting; E. seed

2mm
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x 0.75-1.25 mm, ovate-oblong, spreading, . Toppin 3123 & 3125 (CAL); Katha dist.,
acute, hispid outside. Stamens adnate to the Kadu hills, J.H. Lace 5334 (CAL, E),
throat of corolla or slightly below, inserted ~Bansparae, Shaik Mokim s.n. (CAL).

or slightly exserted; filaments 0.8-1 mm Note : This species is known from
long, glabrous; anthers 1-1.25 mm lon

Oblong-linear . Ovary 0.75-1 x 0.6-0.8 mm,  jn 1911. Since the area is not fully explored,
obovoid to subglobose; disc 0.5 mm high; there could be pockets wherein it may be
styles 1-1.5 mm long, glabrous; stigma 2- ]} in existence.

| - -
obed, 1-1.25 mm long, lobes oblong 18.0. incarnata. Fischer in Kew Bull.

%W%Mﬁi

Ca - - ,

loc‘fiules 1't5 zbsl i 3.5.6hmm,‘ hhlsp%d’ Wynaad near Nadgani, June 1937, E.
°s ovate-oblong with straight tip. Barnes 1559 holo K!) ; Sebastine in

Seeds 0.3-0.4 x 0.25-0.3 mm, 5-7-angular, Bull Bot Surv. India. 4: 223. 1962: Deb

lab . A ULl, AUV, UL Y, 1L11GL1IGL. Y. L I Vbwy STV
§labrous, bI.'OWI.l, wall of the areole & Mondal in Nayar & Sastry, Red Data
moderately thin with a number of tubercles

Ind. Pl 1:337. fig. 1. 1987.  (Fig.27)

on it
_ Herbs, 20-30 cm tall; stems erect from
Fl’ Aprll_November h or 7nr\tal base rnr\f;v\n halAw intarnadac
F ) b ALNIXL ’ U\Illlls UULUW, 111Vl 11IVUVD
r.: June-December. 2-9 cm long, brown-pubescent. Leaves 5-9

Pollen Oblate-spheroidal, angular in  x 1-2.5 c¢m, narrowly elliptic, acuminate at
polar-outline, polar axis (P) x equatorial both ends, slightly inequilateral at base,
‘axis (E) = 28-(30)-32 x 30-(32)-33 um, 3- glabrous and dark green above, pale and
colporate; colpi 26-28 x 4-4.5 um, taper- scabrid on the nerves beneath; lateral
Ing to acute ends; ora circular, 5-5.5 pmin  nerves 7-10 on either side, arising at a wide
diameter; sexine 2 pm, nexine 0.25 pm, angle from the midrib, arching forwards to
rugulo-reticulate: lumina 0.75-1 fim, muri  unite with a distinct loop well within the
0.5-0.75 pm, ' margin; petioles 0.5-1.5 cm long, brown-
puberulous; stipules deciduous, 0.3-0.8 cm
long, subulate, entire, scabrid, sometimes

o L a patch of erect short hairs beneath.

=cology : Grows on damp, shady places  pnflrescence terminal capitate cymes, 1.5
near streams at 90-1800 m above m.s.1. cm across, dense-flowered, glabrous;

Specimens examined : INDIA: Assam. peduncles 2-3 cm long, glabrous. Flowers
Lakhimpur dist., Makum, C.B. Clarke 37830  heterostylous, 8-10 mm long, crimson or
(K, BM, CAL); Namsung, C.B.Clarke 37931  pinkish-white; bracts and bracteoles
(K, CAL). Myaxmar : Kachin Hills, Kritoo, similar, persistent, 5-7 mm long, lanceolate
E. Pottinger 42 (CAL); Chindwin Bhamo, or ovate-lanceolate, glabrous with

Distribution : India. Assam, Meghalaya,
Myanmar.
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Fig. 27. O. incarnata Fischer
A. habit; B. flower; C. & D. flower split open; E. bract; F. fruiting; G. seed.
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prominent midrib; pedicels 0.5-1 mm long, Specim exammed : KEraLA: Wynaad
glaDIOlIS nypantmum 1-1.25 x 0.75-1.25 near Nadgani, E. Barnes 1559 (K) ;

’ ’ - LR ] i »
x 0.4-0.5 mm, ovate-lanceolate, acute, Mankulum, C. E. Ridsdale 231 (K).
: et e > ofe : This species is closely allied to
Wéﬁ%mﬁm—ﬁre—miﬁmwem—ﬁw

glabrous outside, with a villous ring at the
insertion of filaments within; lobes 1.3-1.5

— x0.75-1.25 mm; broadly ovate; spreading
¢ * ’ ’ t=3]

and narrowly elliptic leaves, the lateral
nerves arising at a broader angle, arched

acute. Stamens adnate either at the middle
or above the base of corolla, slightly
exserted or inserted; filaments 2.2 - 2.4 mm
long; anthers 1.75-2 mm long, oblong-
linear. Ovary 0.8-1 x 0.6-1 mm, obovoid,
disc 0.5:0.6 mm high; style either 2-2.25
mm or 0.75-1 mm long, glabrous; stigma
2-lobed, 1-2 mm long, lobes linear, caudate
acuminate, minutely puberulous. Capsule
2-2.5 x 4.5-6.25 mm. glabrous; locules
ovate-oblong with slightly inclined tip.
Seeds 0.5-0.6 x 0.5 mm, angular, glabrous,
brown; wall of the areole thick with a
number of tubercles on it.

Fl. & Fr.

Pollen : Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 38-(39)-40 x 37-(43)-44 pm, 3-
colporate; colpi 34-38 x 6 um, tapering to
obtuse ends; ora circular, 6.5-7.5 pum in
diameter; sexine 1.75 pum, nexine 0.25 pm,
ruguloreticulate; lumina 0.75-1 pm, muri
0.5-0.75 pm.

Occurrence : Kerala, Kottuyam dis

swampy soil at 900 m above m.s.1.

. June-July.

Ecology : Grows in swampy soil at 900
m above m.s.1.

:3

and anastomosing clearly away from the
margin, carmine and glabrous, simple (not
keeled) corolla lobes.

It has been collected only once after the
original discovery. It is an endangered spe-
cies, and deserves to be introduced into the
garden.

19. O. lacei Craib in Kew Bull. 1911; 189.
1911 (Type : Burma, N. Shan States,
Gokteik Gorge, 450 m, 2nd August
1908, J. H. Lace 4151 holo, K! iso
CAL)). (Fig.28)
Herbs, 5-27 cm long; stems ascending

from rooting horizontal base, puberulous.

Leaves 3.5-11 x 1.5-5 cm, elliptic-oblong

or ovate-lanceolate, acute, rarely acuminate

at apex, attenuate at base, membranous,
scattered short hairy above, puberulous on
the nerves beneath; lateral nerves 9-15 on
either side; petioles 0.5-3.2 cm long,

‘puberulous; stipules deciduous, 3-6.75 mm

long, broadly ovate with long tooth, entire,
puberulous. Infloresence terminal helicoid
cymes, 1-2 cm across, branches spreading,
puberulous; peduncles 1.75-4.5 cm long,
puberulous. Flowers 5.5-6.75 mm long,
purple; bracts and bracteoles similar,
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Fig. 28. O. lacei Craib
A. habit; B. flower; C. flower split open; D. fruiting; E. seed
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persistent, 2-8.25 mm long, linear with
prominent midrib, puberulous; pedicels
0.75-1.25 mm long, puberulous.
Hypanthium 0.75-1 x 0.6-0.75 mm,
obovoid, puberulous. Calyx lobes 0.4-0.5
x 0.3-0.4 mm, triangular-subulate, acute,
puberulous. Corolla 4.75-6 mm long,
infundibuliform, slightly constricted at
middle, puberulous outside, a hairy ring of

DEB AND MONDAL : TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 65

Specimens examined : MYANMAR:
Sagaing State. Katha dist. Singon, J. H.
Lace 5213 (E) ; Chindwin dist., J. H. Lace
s. n. (E). Shan State, Gokteik Gorge, J. H.
Lace 4151 (CAL,K) & J. H. Lace s. n. (E).
20. O. lurida Hook.f. Fl. Brit. India. 3: 82.

1880 (Type : Sikkim, Pankabari, 600-

1200 m April 1850, J.D. Hooker & T.

Thomson OPHIORRHIZA 12 at K

0.75-1 mm long erect stiff hairs at the
middle of corolla within; lobes 1-1.5 x 0.5-
1 mm, ovate-lanceolate, acute, spreading.
Stamens adnate to the base of corolla or
slightly above, inserted; filaments 0.5-0.8
mm long, glabrous; anthers 1-1.4 mm long,
oblong-linear. Ovary 0.6-0.8 x 0.5-0.7 mm,
obovoid; disc 0.4-0.5 mm high; style 3.25-
3.75 mm long, puberulous; stigma 2-lobed,
1-1.2 mm long, lobes elliptic, acute,
. glabrous. Capsule 1-2 x 2.5-5.5 mm,
puberulous; locules ovate-oblong with
straight tip. Seeds 0.4-0.6 x 0.4-0.5 mm,
5-7 angular, glabrous, brown; wall of the
areole thin with a number of tubercles on
it.

Fl. & Fr.

Pollen : Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 28-(29)-32 x 26-(28)-30 pum, 3-
colporate; colpi 22-28 x 4-5 pm, tapering
to acute ends; ora circular, 4-6 um in
diameter; sexine 1.75 um, nexine 0.25 pm,
ruguloreticulate; lumina 0.5-0.75 pm, muri
0.5 pm.

Distribution . Myanmar, Thailand.

: August-November.

designated as lectotype); Deb, FI.
Tripura State 2: 76. 1983. Deb & Mondal
in Nayar & Sastry, Red Data Book Ind.
Pl 2: 225. fig.1. 1988. (Fig.29)

Herbs, 6-25 cm tall; stem very short,
ascending with copiously rooting base,

sometimes branched, puberulous above.
Leaves 1.25-10 x 0.8-4.5 ¢cm allintio.

X P Wilky Ulilyb -

oblong, rarely ovate, obtuse or acute,
sometimes acuminate at apex, slightly
tapering at base, glabrous above,
puberulous on the nerves beneath, lateral
nerves 6-14 on either side; petioles 0.5-3
cm long, puberulous; stipules 2.5-8 mm
long, linear with broad base, entire, glabrous.
Inflorescence terminal, corymbose cymes,
contracted, 0.5-2.5 cm across, glabrous;
peduncles 1.5-7 cm long, slender, glabrous,
sometimes puberulous. Flowers 5-10 mm
long, white; bracts .and bracteoles similar,

persistent, 3-8 mm long, lanceolate or linear-
lanceolate, acute, glabrous, with prominent

e iw wwaATAVE gy WWIRIWy eSS vis s Nsassssswisv

midrib; pedicels 1-1.5 mm long, glabrous or
puberulous. Hypanthium 0.5-1.25 x 0.4-1
mm, obovoid, pubescent. Calyx lobes 0.4-
0.75 x 0.25-0.4 mm, subulate acute,
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Fig. 29. O. lurida Hook. f.

A. habit; B. flower; C. flower split open; D. stamen; E. ovary (1.s.); F. fruiting; G. seed.
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pubescent. Corolla 4.5-9.25 mm long,
infundibuliform, glabrous; lobes 1.25-1.75
x 0.75-1.25 mm, ovate, acute, glabrous.
Stamens adnate to the middle of corolla
tube, inserted; filaments 1.25-2 mm long;
anthers 1-1.5 mm long, oblong-linear.
Ovary 0.4-1 x 0.3-0.8 mm, obovoid; disc
0.25-0.4 mm high,; style 1.25-1.5 mm long,
glabrous; stigma bilobed, 0.75-1.25 mm
long, lobes lanceolate, acute, glabrous.
Capsule 1.5-3 x 5-8 mm, glabrous,
sometimes puberulous, locules ovate-
oblong with straight tip. Seeds 0.4-0.5 x
0.3-0.4 mm, 5-7-angular, glabrous, brown,
areoles 4-7 gonal, bounded by thick wall
with a number of tubercles on it or hooded
over the areolar space, sometimes tubercles
on the areole proper.
Fl. : May-September.

Fr. : June-November.

Pollen : Prolate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E)=25-(28)-35 x 25-(27)-33 um, 3-
colporate; colpi 24-28 x 3.5-4.5 um,
tapering to obtuse ends; ora circular, 5-6.5
um in diameter; sexine 1.5 pm, nexine 0.25

| PRSI DRI

jum, ruguioreticulate; lumina 0.75 pm, muri
0.5-0.75 pm.

Distribution : Sikkim to Manipur; East-
ern Tibet and Southwest of China,

Ecology : Grows in damp shady places
on mountain slopes at 300-1500 m above
m.s.l.

Specimens examined : INDIA : Sikkim, G.
King 860 (CAL); G. King s.n. (CAL); G.
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King 239 (CAL); G. King s.n. (CAL); G.
King 4820 (CAL). West Bengal. Darjeeling
dist, Kurseong, Punkabari, 7. Anderson 162
(CAL); Rishap, C. B. Clarke 8705 (K);
Rungbee, C. B. Clarke 12110 (L);
Choonbuttee, C.B. Clarke 26577 B (BM);
Mongpoo, C.B. Clarke 24806 D (BM),
Mongpoo, C.B. Clarke 24808 (CAL);
Kurseong, G. King 4853 (CAL); Pankabari,
C.B. Clarke 35087 (CAL); Kalighora, G.H.
Cave s.n. (E). Manipur. Kala Naga Hills,
G. Watr 7286 (K, CAL); Bishenpur, 4.
Meebold 6194 (CAL). Tripura. Kumarghat,
D.B. Deb 845 (CAL). Cuina  North-west
Yannan. G. Forrest 21101 (CAL).

Note : Though widely distributed in the
past, it has been scarcely collected in recent

itate h
years. Changes in its original habitats have

been a source of threat to the species

randerino lf very scarce in India
.......... g 1v VOIY SCarcCe 1nn ndaia.

21. O. mungos L. Sp. P1. 150. 1753 (Type:
Sri Lanka, P. Hermann s. n. BM!); Roxb.
Fl. Ind. 2: 544. 1824 & 1: 701. 1832;
Bl. Bydr. 976. 1826; DC. Prodr. 4: 415.

c Wicght £ A
s WIgNt & Arn.

‘)
:216. 1861; Thw. Enu . PL
Zeyl. 139. 1864; Miq. in Ann. Mus. Bot.
4(2) : 234. 1869; Kurz in Journ. Asiat.

Soc. Bengal 46(2) : 130. 1877; Hook. f.
Fl1. BRrit, India 3: 77. lRRn Tr:mnn

asisiweasis (S A AV

Handb. Fl. Ceylon 2: 320. 1895; ng
in Journ. Asiat. Soc. Bengal 72(4) : 174.

NS weasa, i awate — Piiny

1903 ; Rama Rao, Flower, PI. Travanc
206. 1914; Gamble, Fl. Pres. Madras
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607. 1921; Burkill in Rec. Bot. Surv.
India 10(1) 50. 1924; Kanjilal et al. F1.

Nah in Rull RAt
s

o
WU 111 JUll, LIV

9

3
t»)
LR
138

Trlpura State 2 74. 1983

Herbs annual, 8-100 cm tall, sometimes
undershrubs ; stem sometimes suffruticose,
erect, branching, somewhat fleshy,
glabrous or puberulous. Leaves 2.5-22 x 1-
9 cm, elliptic or elliptic-lanceolate,
sometimes oblong-lanceolate, acuminate at
apex, narrowed at base, glabrous or
sometimes puberulous on the nerves
beneath; lateral nerves 7-19 on either side;
petioles 0.5-5 cm long, glabrous or
puberulous; stipules caducous, 2-8mm
long, triangular or ovate, entire, sometimes
bifid, giabrous, or sometimes puberuious
on the margin. Inflorescence terminal or
axillary, subumbellate or corymbose

cvymeace 1.7 S
VJ lllva, i I o+ /7

f\'ll\ﬂf I]I\

~rMM anrncco
pUuuvl ulU UD,

Wikl GwviUVoo,

peduncles 0.5-6 cm long, glabrous or
tomentose. Flowers 3.5-18 mm long, white,
pinkish-white, greenish-yellow

sometimes rosy; pedicels 0.5-1.5mm long,
glabrous or puberulous.Hypanthium 0.5-
1.75 x 0.5-1 mm, ovoid, puberulous. Calyx
lobes 0.4-1 x 0.3-0.6 mm, triangular to
subulate, acute, puberulous. Corolla 2.75-
16.25 mm long, infundibuliform, glabrous
outside, villous at the middle within; lobes
0.75-1.5 x 0.5-1mm, ovate, subacute or
obtuse, slightly keeled at back. Stamens
adnate at the base of corolla or slightly
above, inserted; filaments 0.5-2.5 mm long;

mamdale o P PR -

anthers 0.75-2.75 mm long, oblong-linear.

[ ]
greenish-yellow or

[Vol. 39
Ovary 0.4-1.5 x 0 4-0.75 mm, obovoid' disc

3 b AF amealls o
/4tu OI corolia, gie

lanceolate obtuse to acuminate, glabrous.

Capsules 1.5-3 x 3-9 mm, glabrous, rarely

puberulous; locules ovate or ovate-oblong,
tip slightly inclined outwards. Seeds 0.3-
0.4 x 0.25-0.4 mm, irregularly angular,
glabrous, deep brown; wall of the areole
thin, raised with a number tubercles on it.

Fl. & Fr. Throughout the year.

Pollen : Suboblate to oblate-spheroidal,
angular in polar outline, polar axis (P) x
equatorial axis (E) = 27 -(29)-31 x 33-(35)
-38 um, 3-colporate; colp1 36-38 x 4-5 um,
tapering to obtuse ends; ora circular, 5-7
pum in diameter; sexine 1.5 pm, nexine 0.25
pm, ruguloreticulate; lumina 0.75-1 pum,
muri 0.5-0.75 um.

Note : This species shows considerable
variation in size of leaves, flowers and
styles.

Distribution : Nepal and Sikkim in the
North Nagaland, Manipur, Mizoram and
Myanmar in the East, Malay, Surhatra and
Java in the South East and Tamil Nadu,
Kerala and Sri Lanka in the South.

Ecology : Grows in cool, shady places on
the clayey loam with fairly good amount of
moisture. Often common on the ground floor
of evergreen forest at the river bank up to
1800 m above m.s.1.

Vernacular names : Beng.-Gandhanakuli;
Eng.-Mongoose plant; Guj.-Mungusvel;
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Hindi.-Sarahati; Kannari.- Mungisgida,
Patalagaruda, Sarpari; Marathi-Mungusavela,
Nagyvelli; Sans.-Sarpakshi; Singhali.-Dat-
Ketiya, Tamil.-Kiripurandan; Telugu.-
Chettu.

Key to the varieties

la. Corolla short (2.75-5.5 mm) ; filament longer
than anther; stigma lobes linear-lanceolate ...2

1b. Corolla long (7.25-16.5 mm); filament
half as long as anther; stigma lobes

ovate ... O. mungos var. nemorosa

2a. Calyx lobes acute ; style three-fourth as long as
corolla O. mungos var. mungos
2b.Calyx lobe obtuse

stvle one-fifth as loneo as
tylie one-i1 ng

corolla... O’ mungos var. angustifolia
0. mungos L. var. angustifolia (Thw.)
Hook. f. Fl. Brit. India. 3 : 77. 1880. O.
angustifolia Thw. Enum. 140. 1864

(Type : Srilanka, Ambagamowa dist.
Thwaites C.P. 431 K, CAL!). (Fig.30)
Herbs, 20-35 cm tall, somewhat
sunw Lenvds nnan Lvnv\nknnn ns-l\hriulz\‘\a n]\r\vyn
SUrIruiiCose, orancning, Puvtluivud avuvy,
~dalkennio halAawr, T ancrac 2. 177 v 1_/1 rrn
EIGUIUUD UUIUW Loavod o=1/7 ~ 1757 vl

elliptic or narrowly lanceolate, acuminate
at apex, tapering at base; lateral nerves 7-
15 on either side; petioles 0.5-2 cm long;
stipules 2-5 mm long, ovate, with long
narrow apex. Inflorescence terminal and

ﬂ’ml'\f\ Qo
UVvowv

al_y corym Cymes, 1-2 cm across;
nadiinslaa 1 8§84 S crm lane Blacsraea e
péauncies 1.5-4.0 ¢ iong. riowers 3.5-.6.5

mm long, white; pedicels 0.5-0.75 mm
long. Hypanthium 0.5-1 x 0.5-0.75 mm.
Calyx lobes 0.5-1 x 0.5-0.6 mm, triangular-
subulate. Corolla 2.75-5.5 mm long,
infundibuliform; lobes 0.75-1 x 0.5-0.75
mm, ovate. Stamens adnate at the base of
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corolla or slightly above; filan: s 1-2 mm
long; anthers 0.75-1.75 mm 1g. Ovary
0.4-0.75 x 0.4-0.6 mm; disc 0.25-0.4 mm
high; style one-fifth as long as corolla;

stigma 0.75-0.9 mm long, lobes linear.
1.5-2.25 x §-6 mm. olabrous

A oo det o bt WV LIRLLER, l GBI,

Qanade N304 x 03 mm
VWUNILD V. VT .o’ ALRERA,
Fl. & Fr.
Distribution : St Lanka.

: January-July.

Specimens examined : Sri Lanka:
Central Province, Thwaites C. P. 431
(CAL); Kalugammane dist. J. M. Silva 39
& 40 (BM) ; Hakgala, N. D. Simpson 9052
(BM); Ratnapura, Bernnardi 14131 (BM).
O. mungos L. Sp. Pl. 150. 1753. var.

mungos. (Fig.31)

Herbs, 8-100 cm tall, sometimes
suffruticose, branching, glabrous or

puberulous. Leaves 2.5-22 x 1-9 cm,
elliptic or ellliptic-lanceolate, acuminate at

apex, narrowed at base; lateral nerves 10-
10 on either sida' netiolee 1 §-8 cm lane:
2/ Vil Winiivi Uiuv, pPVHVIVO A.CY v vl lUll&,
stipules 4-8mm long, triangular.

Inflorescence terminal and axillary,
subumbellate or corymbose cymes, 2-7.5
cm across; peduncles 0.5-6 cm long.
Flowers 3.5-6 mm long, white, pinkish-

whita Aar oraanich_wvallaur nadicrale N £_1 §
Yvillilw VUl slcUlllDll-yﬁllUW, PGUI\/UID V.JT1.J
" ‘Ann- Iiernnnthinm N S_1 x N S_N T8
111111 1V 15, llyp 111l V. J71 V.J"V.,. T J

mm. Calyx lobes 0.5-1 x 0.5-0.6 mm,
triangular to subulate. Corolla 3-5 mm long,
infundibuliform, slightly consricted at
middle; lobes 0.75-1 x 0.5-0.75 mm, ovate.
Stamens adnate to base of corolla or slightly
above; filaments 2-2.25 mm long; anthers
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Fig.30. O. mungos var. angustifolia (Thw.) Hook. .
A. habit, B. flower; C. flower split open; D. Ls. ovary; E. fruiting; F. seed.



1997] DEB AND MONDAL : TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 71

31. O muncos L var, mungos

e SV i VGE. T oY

Fig,
A habit; B. flower; C. flower split open; D. L.s. of ovary; E. fruiting; F. seed.
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0.75-1.5 mm long. Ovary 0.4-0.8 x 0.4-0.6
mm; disc 0.25-0.5 mm high; styles */,th as
long as corolla; stigma 0.5-1.25 mm long;
lobes ovate. Capsules 1.5-3 x 3-9 mm,
glabrous or puberulous. Seeds 0.3-0.4 x
0.25-0.4 mm.

Fl. & Fr. : Throughout the year.

Distribution : Sikkim and Nepal to
Myanmar in the east, Malay, Sumatra and
Java in the south-east and Tamil Nadu,
Kerala, and Sri1 Lanka 1n the south

Specimens examined : INDIA : Sikkim. G.
King 2017 (CAL). Assam. Nowgong dist,
Doboka, N.P. Balakrishnan 39517 (CAL);

NMachalavva Whaoaot £ Tainéan LT:dla Towmbino
LVLGsualaya Nniiadi &6 Jauuca X RRLED, JECIIRLTED
en (CATY Nanonnh R C Ran 11044
2.1, \\./[lu’, L\lesyut IN, iJ. ArNUAUV LI VTT
(CAL); Mawsmai cave, S. L. Kapur 75835

(LWGQG). Arunachal Pradesh. Lohit dist.,
Namgai, 4. S. Rao 47710 (CAL); Glow
village, J. Joseph 48536 (CAL); Siang dist.,
above the Egar stream, I.H. Burkill 36113
(CAL); Subansiri dist., Begi to Amjee,
A.R.K. Sastry 40538 (L). Nagaland.
Kohima, D. Prain s.n. (CAL). Manipur.
Mao, 4. Meebold s.n. (CAL). Tripura
Jampui Ranges, Sabual, D. B. Deb 27228
(ASSAM). Mizoram. Mizo hills, R. M.
Datta 34006 (CAL). Andaman & Nicobar
Islands. S. Andaman. Runguchang hill
Prain’s collector s. n. (CAL), Sawai. K.
Thothathri. 9329 (CAL); N. Nicobar,
Katchal Island, S. Kurz s.n. (CAL); Katchal
Island - coast forest, P. Chakraborty 1119
(CAL, PBL); Jula, P. Chakraborty 2147
(CAL, PBL); Passa, N. G. Nair 941 (CAL,
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PBL); S. Nicobar, D. Prain s.n. (CAL);,
Kopenheat, N. P. Balakrishnan 3925 &
3926 (CAL, PBL). Tamil Nadu.
Coimbatore dist., Bellaji shola, Fischer 344
(CAL); Anamalai hills, Fischer s. n. (K);
Kariyar shola, S. R. Raju 20292 (MH); Top
slip, K. M. Vaid 23285 (DD); Siruvani, 4. N.
Henry 309 (MH), Kariyar shola, J. Joseph
13824 (CAL); Sholaiyar Submergible area,
K. M. Sebastine 17264 (CAL); Kannyakumari
dist., Balemore, 4. N. Henry 47502 (MH);
Madura dist. Alagar hills, Fischer 3182
(CAL); Middle Pulneys, G. Rodriguez s. n.
(CAL), Kumili, K. Subramanyam 8149

(AT AALIT\. Dyl nae hillea T Avoal~rids
(LA, 1V111}, rumey niis, L. Angiaac
1NA(K Iiloiris dict Rnnnn nract K/
1VUSaUS . aNLigint GiISt., oOnnc 10rdsy, .

Subramanyam 10440 (CAL); Kulivayal, L.
Vajravelu 41813 (MH);,; Ramnathapuram
dist., Srivilliputtur, P. S. Jivanna Rao

15097 (MH); Tirunelveli, R. H. Beddome

3627 (BM), Naterikal to Sengalteri, D
Hooper & M. S. Ramaswami 38597 (CAL);
Thekkumalai, Courtallam, K. Subramanyam
2876 (CAL, MH); Kannikatti, K. M. Sebastine
9603 (CAL); Agastyarmalai, 4. N. Henry
16278 (CAL); Aejelandanpillai Estate, B. V.
Shetty 27966 (CAL). Kerala. Ernakulam,
Cochin, 4. Meebold 12159 (CAL); Idikki dist.
Thenkanchi, B. D. Sharma 40890 (MH);
Thenkady, B. D. Sharma 43841 (MH);
Moolamatton, Cook, Rix & Schneller 12 (K);
Thekkadi, K. Vivekananthan 45388 (MH);
Thekkadi, K. Vivekananthan 46688 (CAL,
MH). Karnataka. Sampaji, C. A. Barber
2375 (CAL, MH). MyaNMaR: S. Shan State,
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Keng Tung, R. W. Macgregor 759 (CAL);
Tenasserim, 4. Meebold 15216 (CAL);
Tavoy, 'P. T. Russell 2165 (CAL); Eastern
Tenasserim, 4.F.G. Kerr 21619 (BM).

O. mungos L. var. nemorosa (Thw.)
Hook.f. Fl. Brit. Ind. 3: 77. 1880. O.

DEB AND MONDAL : TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 73

Specimens examined : Sr1 Lanka: Cental
Province, Thwaites C.P. 205 (CAL, BM);
Madugoda road, N. D. Simpson 8794 (BM).
22. O. munnarensis Fischer in Kew Bull.

1938(1): 35. 1938 (Type : Travancore,
Munnar Ghat Road, 1200-1500 m,

nemorosa Thw. Enum. 139. 1864 (Type:
Sri Lanka, Central Province, 900-1500
m, Thwaites C.P. 205 K, BM!; CAL !).
(Fig.32)
Herbs, 20-50 cm tall, branching,
puberulous above, glabrous below. Leaves
3-10.5 x 1-3 cm, elliptic to elliptic-
lanceolate, acuminate at apex, attenuate at
base ; lateral nerves 7-11 on either side ;
petioles 0.5-2.5 cm long ; stipules 2-6 mm
Ong, ovate, with u‘)ng, narrow apex.
Inflorescence terminal corymbose cymes,
1-3 cm across, 2-5 cm when in fruts.
Peduncles 1.5-6 cm long. Flowers 6-18 mm
long, pinkish-white; pedicels 0.75-1 mm
long. Hypanthium 0.75-1.5 x 0.5-1 mm.
Calyx lobes 0.4-0.6 x 0.3-0.4 mm, triangu-
lar. Corolla 5.25 16.5 mm long, narrowly
infundibuliform ; lobes 1-1.5 x 0.75-1 mm
ovate. Stamens adnate slightly above the
base of corolla ; filaments 0.5-0.75 mm
long; anthers 2-2.75 mm long. Ovary 0.6-
1.25 x 0.4-0.75 mm ; disc 0.5-0.75 mm
high; style three-fourth as long as corolla;
stigma 0.75-1.25 mm long; lobes ovate.
Capsules 2-2.5 x 4-6 mm, glabrous or
puberulous. Seeds 0.3-0.4 x 0.4 mm.

Fl. & Fr : November.
Distribution - Sri Lanka.

September 1935, E. Barnes 2005 holo
K!); Sebastine in Bull. Bot. Surv. Ind.
4:223. 1962, (Fig.33)

Herbs, 5-16 cm tall; stems erect or
procumbent, rooting below, branched,
brown pubescent. Leaves 2.5-6.5 x 1-2.4
cm, elliptic-lanceolate, acute to caudate-
acuminate at apex, tapering or sometimes
shortly decurrent at base, scabrid; lateral
nerves 6-8 on either side, arching, uniting

with the above one near the ciliate marmr\

w22 RdW QUVVY V2% 22%6s L2iv LAV

petioles 0.3-1.4 cm long, slender,
puberulous; stipules 2.5-5 mm long,
ensiform, caudate-acuminate, entire,
pubescent when young, otherwise glabrous.
Inflorescence terminal capitate cymes, 1-
1.4 cm across, contracted, glabrous.
Flowers 8.5-10.5 mm long; peduncles 2.5-

SEIREZ IR0y Y smaiVawWe L.

3.7 cm long, slender, glabrous; bracts and
bracteoles similar, persistent, 5-8 mm long,
linear-lanceolate, acute, nale and thinly

AL RS L SR, pPHav

membranous in flowering, gradually
becoming oblong-ovate, acute, brown and
stiff in fruiting, glabrous; pedicels 0.75-1

mm lan glabroug N\mnnfhnim 1-1.25 x

HItDy o SV RS.

1 mm, obovoid, glabrous, calyx lobes 0.75-

1.6 x 0.5-0.75-mm, triangular acute,
olabrous Corolla 7 §.90 275§ sm lono

F = Ehaddidi i ad ] ' vvvvvvvvvv o o At o7 4131133 lvllb

infundibuliform, glabrous outside, with a
villous ring at the middle of corolla tube
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Fig.32. O. mungos L. var. nemorosa (Thw.) Hook. f.
A. habit; B. flower; C. flower split open; D. L.s. of ovary; E. fruiting; F. seed.

[Vol. 39
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Fig. 33. O. munnarensis Fischer
A. habit, B. flower; C. flower split open; D. fruiting; E. seed.
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within below the insertion of filaments;
lobes 1.25 - 2 x 0.75-1 mm. broadlv ovate,

ANTI Wnd B gt~ 4+ Adiriag WEVVIVWE)

acute, glabrous. Stamens adnate to the

corolla little above the middle; filaments
2-2.25 mm long; anthers 1.5 mm long,

[Vol. 39

sometlmes with very short
3.5-10 x

villous,

acuminate at apex, attenuate at base,
pubescent; lateral nerves 9-12 on either

slightly exserted, linear-oblong. Ovary 0.8-
1 x 0.8 mm, turbinate or obovoid; disc 0.6
mm high; style 2.75-3.25 mm long,
glabrous; stigma 2-lobed, 1.5-1.75 mm
long, lobes linear, warty. Capsule 1.5-1.6
x 4-4.2 mm, glabrous, locules broadly
ovate-oblong with straight tip. Seeds 0.3-
0.4 x 0.3-0.35 mm, angular, giabrous,
brown; wall of the areole very thin with a
number of pits on the areole proper.

Fl. & Fr.

Pollen : Prolate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 41-(46)-47 x 40-(43)-44 um; 3

colporate; colpi 26-29 x 3.5-4 um, tapering
to obtuse ends; ora circular, 6-7 um in

: September-December.

IS ST T V-
QIalliCiCl, STCXLIC 1. /0 Ulll, nexi HB U A-) uIIl
errevrilneatirralatar Taseea e N TE T seeea  seavsees
lupuluiviuivdiaiy, iuiliiia v. /01 .uli, l.llUll
0.5-0.75 um

Occurrence : Kerala. Munnar Ghat Road
and Cochin.

Specimens examined KERALA:
Travancore High Range, Munnar Ghat
Road, E. Barnes 2005 (K).

23. O. mussaendiformis Deb et Mondal in

Kew Bull. 37(3): 485. 1982 (Type:

Meghalaya, Khasi Hills, Mawphiong,
1680m, 14th July 1886, C.B. Clarke

44298 holo K). (Fig.34)
Herbs, 12-30 cm tall; stems erect,

side; petioles 0.5-1.25 ¢cm long, channelled
above, villous; stipules 4-12 mm long,
narrowly-linear, entire or 2-3 -fid,
pubescent on the margin. Inflorescence
terminal panicle of helicoid cymes, 1.5-3
cm across; branches spreading, villous;
peduncles 1 ¢cm long, villous. Flowers 6.5-
8 mm long; bracts persistent, 5-9 mm long,
linear, pubescent; bracteoles persistent, 3-
5 mm long, linear, pubescent on the margin
and midrib; pedicels about 1 mm long,
villous. Hypanthium 0.8-1 x 1-1.4 mm,
broadly ovoid, villous. Calyx lobes 0.75-1
x 0.3-0.5 mm, ovate-lanceolate, acute,
villous. Corolla 5.5-7 mm long, narrowly
infundibuliform, tube 4.5-5.75 mm long,

slightly swollen at base villous outside

Siiniiv vaS v, MMV Aivaw g

glabrous within except for a villous ring at
the throat; lobes 1-1.25 x 0.5-0.6 mm,
ovate-lanceolate, acute, inwardly curved,
strongly keeled at back, villous. Stamens
adnate below the middle of corolla tube,
inserted; filaments 0.65-0.75 mm long,
glabrous; anthers 1.3-1.5 mm long, linear-
oblong. Ovary 0.6-0.75 x 0.8-1 mm,
obovoid, disc 0.5-0.65 mm high; style 1.9-
2.25 mm long, glabrous; stigma 1.35-1.5
mm long, clavate, glabrous. Capsule 2-2.75
x 4-6.5 mm, densely pubescent, locules
ovate-oblong, with straight tip. Seeds 0.4-
0.45 x 0.35-0.4 mm, irregularly angular,
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Fig. 34. O. mussaendiformis Deb & Mondal
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glabrous, brown; wall of the areole thick
with a few highly reflecting tubercles on
it.

Fl. & Fr.: July-August.

Pollen : Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
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ruguloreticulate; lumina 0.75-1 pm, muri
0.5-0.75 pm.

Occurrence: Meghalaya. Khasi Hills,
Mawphlong at an altitude of + 1680 m.

24.0. nepalensis Deb & Mondal in Journ.

[Vok 39

puberuious. Hypanthium 0.6 - 0.75 x 0.8

1 mm, obovoid, puberulous. Calyx lobes
0.5 0.75 x 0.4 0.6 mm, ovate, acute,
puberulous. Corolla 5.25 - 7.25 mm long,
cylindric, glabrous outside; lobes as long
as tube, linear, inwardly curved and acute
1 1
hairy inside with a villous ring at the throat.
Stamens adnate at one-third the height of
corolla tube, exserted; filaments 3.5 4
mm; anthers 1.25 1.5 mm. Ovary 0.5

0.6 x 0.75 - 0.8 mm, obovoid; disc 0.4

0.5 mm high; styles 1.5 17.5 mm long,
glabrous; stigma 2-lobed, 0.75 1 mm long,
lobes lanceolate, acuminate, puberulous.
Capsules 2 - 3 x 5 8 mm, puberulous,

{ Tyvne Ract anal Qaltim Taa Rotata
\LJIJV Bt A3 & L‘\/P“l, MUNDNWILIE A VR UOI“G\/,
450 m, 22nd May 1971, J D.A. Stainton
6881 holotype BM!) (Fig.35)

J £ 7 \* o J

Herbs, with woody base, about 50 cm
tall, stem erect, terete, branching,
pubescent .when young. Leaves 7-14 x 2
4.5 cm, broadly lanceloate, shortly
acuminate at apex, attenuate at base,
glabrous above, pubescent on the nerves
beneath; lateral nerves 7 -11 on either side;
petioles 0.5-1 cm long, pubescent; stipules
4-8 mm long, subulate, entire or bifid
above, puberulous. Inflorescence terminal
and at ‘the upper axils, dichotomously
branched corymbose cymes, sometimes the
ultimate branches helicoid; peduncles 1-2
cm long, pilose. Flowers 6-8 mm long, pale
green; bracts and bracteoles deciduous,
minute; pedicels 0.6 - 0.8 mm long,

locules ovate-oblong, tip slightly curved
outwatds. Seeds 0.3 0.4 x 0.25- 0.3 mm,
irregularly anguiar, giabrous, brown; wall
of the areole thick with a number of
tubercles on it and hooded over the areolar
space.

Fl. & Fr. : May-June.

Pollen : Suboblate, angular in polar out-
line, polar axis (P) x equatorial axis (E) =

29 (31) 32 x 35 (36) 38 um,
trinnlnarata: onlnt 2R 2N w S 8§ S 1im
ulivuipuiale, vwipl 4o JV v . Qi
tanaring tn acute ende ara circular § 28 -
[“Pvlllls "W AW R VW V‘I“g, WA Wil V“l“l, - o bt o

6.25 um in diameter; sexine 1.5 1.6 pum,
nexine 0.25 pm, ruguloreticulate : lumina

0.6 0.8 pm, muri 0.75 um.
Distribution : Nepal.

Ecology : Grows in shady places at about
450 m above m. s. 1.

25. O. nicobarica Balakr. in Reinw. 9(4):
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Fig.35. O. nepalensis Deb & Mondal
A. habit; B. flower; C. flower split open; D. fruiting; E. seed.
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411. 1980 (Type: Great Nicobar Island,
17 km from Campbell Bay to Alexandra

v
’

b
I 2 ﬂﬂ
&1

Dalaﬂrlb nnan 2V

iso. CALY).

Herbs, 20-45 cm long; stems decumbent,

rooting at lower nodes, branching,
pubescent above, glabrous below. Leaves
2.5-13 x 1.7-6 cm, ovate-lanceolate,
subacuminate at apex, obliquely cuneate or
acute at base, densely pubescent above,

whitish and pubescent beneath; lateral
nerves 7-12 on either side: netm]eq 0.5-5.5

e RS WESAIWE 22 (A LW L P ]

cm long, densely pubescent; stipules 4-5
mm long, linear with broad base, entire,
hispid. Inflorescence terminal dichotomous
cymes, 1-3 cm across, densely pubescent;
peduncles 1.5-3 cm long, densely
pubescent. Flowers heterostylous, 12-16
mm long, white; bracts and bracteoles
similar, persistent, 3-4 mm long, linear,
pubescent on the distinct midrib and
margin; pedicels 0.5-2 mm long, pubescent.
Hypanthium 1.3-2 x 1.1-2 mm, cup-shaped,
densely pubescent. Calyx lobes persistent,
4-5 x 0.75-2' mm, linear, subequal, acute,
1-nerved, sparsely pubescent. Corolla 10.7-
14 mm long, narrowly infundibuliform,
tube constricted slightly above the base,

swollen inflated between base and
constriction. pubesce

TILASPLAVIIVAL pPev W ‘ AY W e wa

hairs on the nerv

A —.—, o°

for a villous ring at th constriction, lobes
2.5-3 x 1.75-2.25 mm, ovate, acute,
reflexed, thickened at margin, keeled at
back. Stamens adnate slightly above the
base of corolla, inserted; filaments either

[Vol. 39

1.5-3.5 mm or 5.5-6.5 mm long, slender;

anthers 2-3 mm long, oblong-linear. Ovary

; >
0.75 mm hich: stvles eithe

./ JiXLA1 2iAgyiRy DVY AW viiw ACeA

as corolla tube, filiform, glabrous; stigma
2-lobed, either 1 mm or 2.5 mm long, ovate-
lanceolate or linear, woolly or glabrous.
Capsule 2-5 x 5-10 mm, with persistent
calyx lobes, pubescent, locules ovate-
oblong with straight tip. Seeds 0.4-0.5 x
0.5 mm, irregularly angular, glabrous,
bro;zvn, wall of the areole thick with a
number of tubercles on it.

Fl. & Fr.

Pollen : Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial axis
(E) = 29-(33)-36 x 30-(34)-38

. July-December.

wm,
tricolporate; colpi 26-30 x 4-5 pm, tapering
to acute ends; ora citcular, 3.5-5 pum in
diameter; sexine 1.75 pum, nexine 0.25 pm,
rugulo-reticulate; lumina 0.75 pm, muri 0.5-
0.75 um.

Note : Heterostyly occurs in this species.

When the style is long (as long as corolla
tube), the filaments are short (1.5-3.5 mm)

and whoan thae otvla 1¢ chart (half ac ]r\nq ng
Qllu WIIVIL UIC DlYiv 15 Snvic (iiall ao 1uig as

corolla tube), the filaments are long (5.5-6.5
mm),

Stem, anthers, ﬁlaments, styles, disc and

ovary wall POSSESS ra]

QM ot +aA that tha coro 1n
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Ralabrichnan (10
Daianiisiiiiaii { 1 /u

lobes are obtuse at apex. Actually it is acute,
keeled on the midrib at the back, margin
thickened and together with the apex
somewhat inflexed as a result it looks like.
obtuse.
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_ Fig. 36. O. nicobarica Balakr.
A. habit; B. flower; C. & D. flower. split.open; E. Ls. of ovary; F. fruiting; G. seed.
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Distribution : Great Nicobar Island.

uowugy‘ Grows on loamy s
streamsides in inland forests a
above m.s.l.

Specimens examined ; South Nicobar P.

N. P. Balakrishnan 4073 (E, CAL).

26. O. nutans Clarke ex Hook. f. Fl. Brit.
India 3:84.1880 (7ype : Darjeeling,
Rungbee, 1800 m, 28th June 1870,

Clarke 12120A-holo. K!, B-iso. BM!, C,

D-iso, CAL!); Kanjilal et. al. F1. Assam
3:43. 1939; Balakr. Fl. Jowai 1:249.
1981, (Fig.37)

Herbs, perennial, m tall; stems
erect, creeping at base, sometimes
branched, pubescent with crisped hairs.
Leaves 3-17 x 2-6.8 cm, elliptic-lanceolate,
sometimes ovate-lanceolate, acuminate at
apex, tapering at base, glabrous or
sometimes scattered minute hairy above,
pubescent on the nerves beneath; lateral
nerves 7-15 on either side; petioles 0.5-4
cm long, pubescent; stipules 3-14 mm long,
lanceolate with acute apex, entire or 2-fid,
ciliate at margin. Inflorescence terminal
corymbose cyme, 1-5 cm across, pubescent
with crisped hairs; peduncles 1-6 cm long,
defiexed, pubescent. Flowers heterostylous,
16-22 mm long, brownish-chocolate, pink
or white; bracts and bracteoles similar,
per31stent 5- 10 ‘mm long, lanceolate or

1. 75 X 1 25 1. 5
hispid. Calyx lobes 1 1.5 x 0.6-0.8 mm,

[Vol. 39

ovate, acute, glabrous. Corolla 14.75-20.25
mm long, infundibuilform, broad at base,
narrowing upwards, glabrous outside;
villous within; lobes 1.5-2 x 1-1.5 mm,
ovate-lanceolate, acute, inwardly curved,
shortly keeled at back. Stamens adnate
either at the base or slightly above the
middle of corolla, inserted or slightly
exserted; filaments 2.5-2.75 mm long;
anthers 2.5-2.75 mm long, linear-oblong.
Ovary 1-1.25 x 1-1.25 mm, broadly
obovoid; disc 0.5-0.75 mm high; styles of
two sizes, either three-fourth or one-fourth
as long as corolla tube, glabrous or
pubescent; stigma 2-lobed, 2.25-2.75 mm

long, lobes oblong-lanceolate, pubescent.

Capsule 2-3 x 5-8 mm, hispid, locules
ovate-oblong with straight tip. Seeds 0.3-
0.4 x 0.35-0.4 mm, 5-7-angular, glabrous,
brown ; testa 4-7-gonal, or rarely rounded,
wall of the areole thick with lateral crenate
expansion or sometimes a number of
tubercles on the areole proper.

Fl. : May-September.
Fr. : June-November,

Pollen : Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 24-(29)-33 x 24-(33)-40 pm, 3-
or 4 colporate; colpi 23-28 x 4-4.5 um,
tapering to acute ends; ora circular, 4-6.5
um in diameter; sexine 1.5 um, nexine 0.25
um, ruguloreticulate; lumina 0.5-1 pm,
muri 0.5-0.75 pm.

Distribution : West Bengal (Darjeeling
district), Sikkim, Nepal and Bhutan to
Myanmar.
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. O. nutans Clarke ex Hook.f.

A. habit; B. flower; C. & D. flower split open; E. bract; F. fruiting; G. seed.
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Ecology . Grows on damp soil in rocks
in shady places in the forests near streams

m above m.s.l.

Specimens examined : Inpia: Sikkim,
Chigra, T. Anderson 295 & 672 (CAL);
Sikkim, §. Kurz s.n. (CAL); G. King s. n.
(CAL) & G. King s.n. (CAL); G. King 2018
(CAL); G. King s. n. (CAL); J. D. Hooker
s.n. (BM). West Bengal. Darjeeling dist.,
Sinchal, §. Kurz s.n. (CAL); Rishap, C. B.
Clarke 12257 A & B (CAL); Darjeeling, J.
S. Gamble 3734 A (CAL); Rungbee, G.

[Vol. 39

Herbs annual or perennial, 10-100 cm
tall; stem erect, branched, glabrous. Leaves
cm, elliptic to elliptic-
lanceolate, acute to caudate-acuminate at
apex, narrowed to the petiole or acute at
the base, glabrous; lateral ‘nerves 8-15 on
either side; petioles 1.5-4 cm long,
glabrous; stipules caducous, 0.4-1.5 ¢cm
long, linear-lanceolate, bifid, giabrous.
Inflorescence axillary and terminal
dichotomous or trichotomous helicoid
cymes, branches stout, spreading, 2-10 cm

King 592 (CAL) & J. §. Gamble 3753 A
(K); Rishap, G. King 4841 (CAL),
Mongpoo, C. B. Clarke 36023 D (BM) &
C. B. Clarke 36482 A & E (K); Sureil, Ribu
858 (CAL) & 1. H. Burkill 32216 (BSIS);
Rungbee, G. H. Cave s. n. (E) ; Sonada, G.
H. Cave s. n. (E) ; Rungbee, G. H. Cave
s.n. (E); Darjeeling, J. M. Cawan s.. (E).
Assam. Lakhimpur, G. Panigrahi 27886
(CAL). Meghalaya. Khasi Hills, Simson s.n.

across, pubescent; peduncles 3.5-10 ¢cm
long, elongating on fruiting, stout,
pubescent. Flowers 6-14 mm long,
primrose to yellow-orange or greenish;
bracts caducous, minute; pedicels 0.75 -1
mm long, puberulous. Hypanthium 1-1.5 x
0.75-1.25 mm, obovoid, puberulous. Calyx
lobes 0.8-1.2 x 0.75-1 mm, triangular,
acute, puberulous. Corolla 5-12.5 mm long,
tubular, fleshy, glabrous outside, villous at

(CAL). Arunachal Pradesh. Tirap dist.,
Bimalpur, G. Panigrahi 16963 (CAL, AS-
SAM). Nagaland. Kohima, D. Prain s.n.
(CAL). Manipur. Ukhrul, F. Kingdon-Ward
18005 (BM). BHutan: Duphla, Borth s.n.
(K). Myaxmar : North triangle, Uring Bum,

D 4

F. Kingdon-Ward 20830 (B

T Y OAT

27. 0. ochroleuca Hook. f. F]. Brit. India.
3: 78. 1880 (Type : Sikkim, 600-1500
m, J. D. Hooker OrHIORRHIZA 5 holo K!
iso K! CAL!); Burkill in Rec. Bot. Surv.
India. 10(1) : 50. 1924; Kanjilal et al.

Fl. Assam 3: 42, 1939, (Fig.38)

\./

the throat within; lobes 1-1.25 X 0.8-1 mm,
not spreading, ovate, recurved with a short
dorsal spur below the apex. Stamens adnate
to the base of corolla or slightly above,
inserted; filaments 3-6.5 mm long,
glabrous; anthers 2-3.5 mm long, narrowly
oblong. Ovary 0.8-1.25 x 0.6-1 mm,
obovoid; disc 0.4-0.6 mm high; style three-
fourth as long as corolla tube, slender,
filiform, glabrous; stigma bilobed, 1.5-2
mm _long, lobes linear-lanceolate,
pubescent. Capsules 1.5-3 x 4.5-8 mm,
glabrous, locules ovate-oblong, tip slightly
inclined outwards. Seeds 0.4-0.5 x 0.3-0.5
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Fig.38. O. ochroleuca Hook. f.
A. habit; B. flower; C. flower split open; D. fruiting; E. seed.
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mm, 4-7-angular, glabrous, brown; wall of
the areole moderately thin and without any
ornamentation.

Fl.: March-August.
Fr. : April-November.

Pollen : Oblate-spheroidal to prolate-
spheroidal, angular in polar outline, polar
axis (P) x equatorial axis (E) = 29-(36)-41
x 33-(36)-41 um, 3-colporate; colpt 27-39
x 4.5-7.5 um, tapering to obtuse ends; ora
circular, 4.5-7.5 pm in diameter; sexine
2.25 pm, nexine 0.25 pm, rugulo-reticulate;
lumina 0.5-1 pm, muri 0.5 pm.

Distribution : West Bengal (Darjeeling
district) and Sikkim to Myanmar.

Ecology : Grown on damp soil in stone
crevices up to 1950 m above m.s.1.

Specimens examined : InDiA : Sikkim.
Griffith s.n. (CAL); Tanliaka, T. Anderson
685 (CAL); G. King s.n. (CAL); Lapva,
Dongbe, G. King s.n. (CAL); Lopchu, G.
King s.n. (CAL). West Bengal : Darjeeling,
Rishap, C.B. Clarke 9131 (BM); Rishap,
C.B. Clarke 12255 (CAL); Rishap, C. B.
Clarke s.n. (CAL); Lebong, J.§. Gamble
3744 A (K); Kalimpong, J.§. Gamble
s.n.(CAL); Mongpoo, C. B. Clarke 36182
A (BM); Pashok, W.W. Smith 471 (CAL);,
Rungbee, W.W. Smith 727 (CAL);
Rungbee, W.G. Craib 117 (CAL), Rungbee,
.H. Cave s.n. (E) Rangpoo K. Biswas

\
' 11\ ),
Hills, Tura CB Clarke 3094 B(K)
Shillong, C.B. Clarke 44521 (BM, C
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Jowai, King's Collector s.n. (BSIS, MH);
Garo Hills, Tura, Mrs. N.E. Parry 820 (K);
Garo Hills, Tura, Walter N. Koelz 24391
(L); Khasia hills collector of Bot. Garden,
Calcutta s.n.. (CAL); (E). Assam. Cachar,

Aol 1077 L opiares o Qilhancyar
NpLiL 1079, [1 LJ neenan S.1i.. \1\}, DlUbaédl

C. B. Clarke s.n. (CAL); Golaghat King's
Collector sn. (CAL). Arunachal Pradesh.
Duffla hills, King's Collector s.n. (CAL);
Abor hills, I.H. Burkill 36192 (CAL); Abor
hills, Lalik valley I.H. Burkill s.n. (CAL);
Abor hills, upper Renging camp, /. H.
Burkill s.n. (CAL); Kameng Dist,
Kocharigaon to Chardwar, G. Panigrahi
5902 (CAL); Lohit Dist., Dreyi to Badaru,
R.S. Rao 10893 (CAL). Nagaland. Dekho
valley, R E.P. 11019 (E, CAL, BSIS); Naga
hills, Perenni, N.L. Bor 6453 (K, DD).
Manipur. Ainadhar, K.C. Malick 950
(BSIS); Nungba to Oinamlong, K.C. Malick
1257 (BSIS). Mizoram. Kheitum, D.B. Deb
31220 (ASSAM). MyYANMAR: Bhamo
Division, G.E.S. Cubitt s.n. (CAL);
Khempti, Daru Uka, SM. Toppin s.n.
(CAL), Kachin Sl.aw, Sumprauum Suo
Division, Hpuginhku J. Keenan, U Tun
Aung & Tha Hla 3689 & 3734 (E).

28. O. oppositiflora Hook. f. F1. Brit. Ind.

2.0Nn 100N Tuns - Thao: LTilla Nasnkhar
J .0V, 100V \1)‘1—"‘ l\llabl Illllb, A\ LR 1013}

1873, C.B. Clarke 21878! A-holo. K; B-
iso. 'K); Kanjilal ez al. Fl. Assam 3: 42.

1939, (Fig.39)
Un-“ﬁ\n NNl nl 18 TNN A J-_n"- o b nven
11T1UD aiuliuqgi, 10°1VV uvill wall, sl
arart cnmatimac nrasnmhant camawhat
CICUL, SULCULICS PrOCUIIIoCIIL, SUINICWIIal
woody at base, branched or unbranched,

scabrid. Leaves 3-18 x 1-6.5 cm, ovate-



1997}

lanceolate, acute or acuminate at apex,
acute at base, greenish and glabrous or
sometimes scattered minute hairy above,
pubescent on the nerves beneath; lateral
nerves 7-12 on either side; petioles 1.5-3
cm long, r ) 1

ersistent, 2-
or bifid, pubescent. Inflorescence terminal
and opposite in the leaf axils, corymbose
cyme, 1-3.5 cm across, not spreading, rusty

ubescent. Flowers 6.5-11 mm long, white
pinkish-white or purple; bracts and
bracteoles deciduous, minute; pedicels 0.5-
1.5 mm long, pubescent. Hypanthium 0.75-
1 x 0.5-0.75 mm, obovoid, pubescent.
Calyx lobes 0.5-1 x 0.5 mm, lanceolate or
ovate-lanceolate, obtuse at apex, pubescent.
Corolla 5.75-10 mm long, infundibuliform;
glabrous outside, villous at the middle of
the tube within or glabrous; lobes 1.5-2 x
1-1.25 mm, oblong, slightly curved inward,
obtuse at apex, keeled at back. Stamens
adnate to the base of corolla or slightly
above, inserted; filaments 3-3.5 mm long;
anthers 1.75-2 mm long, narrowly oblong.
Ovary 0.6-0.8 x 0.4-0.6 mm, obovoid; disc
0.5 mm high; style half as long as corolla,
glabrous; stigma 2-lobed, 1.5-2 mm long,
lobes ovate-lanceolate, glabrous. Capsule
1.5-2 x 3-6 mm, glabrous, locules ovate-
oblong, tip slightly inclined outwards.
Seeds 0.3-0.5 x 0.4 mm, irregularly
angular, glabrous, brown; wall of the areole
moderately thick with a number of
tubercles on it and hooded over the areolar
space.
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Fl.. March-October.
Fr. . April-November.

caminivrrnlar

DAallon - Nkl
rouen .

in polar outline, polar axis (P) x equatorial
axis (E) = 28-(31)-33 x 30-(34)-35 pm, 3-

b

i

.
-
3 2

A e nbmare Awrta

iamn N L .
HIC V. L0

aiameics, SeXIiiic 1.75 piini, i€ pim,
rugulo-reticulate;. lumina 0.75-1 pm, muri
0.5-0.75 pm.

istribution
to Myanmar.

Ecology : Grows on damp soil among
stones in cool shady areas at 75-1500 m
above m.s.1.

Specimens examined INDIA:
Meghalaya. Khasi & Jaintia Hills, G.
Galatly s.n. (CAL), Mungpo, G. Galately
s.n. (CAL); Mousto, C.B. Clarke s.n.
(CAL); Shillong, King’s collector s.n.
(CAL); Nongpoh, N. Koelz 22629 (L);
Cherrapunji, N. Koelz 22629 (L);
Cherrapunji, N. Koelz 29639 (L) & N. Koelz
30370 (L); Rupchand 6224 (L), N. Koelz
31047 (L); Loobah River bank, G. K. Deka
10104 (CAL); Umsing, Noonmati, J.
Joseph 37564 (ASSAM). Assam. Kamrup
dist., Garbhanga forest, R. S. Rao 38798
(CAL, L); Mikir Hills, G. Panigrahi 9329
(CAL); Deygram, G.Panigrahi 9388
(CAL); Dulong Reserve Forest, G.
Panigrahi 11313 (CAL); Jorhat to
Sibsagar, C.B. Clarke 38034 (CAL, BM).
Arunachal Pradesh. Kameng dist.,
Chardwar, G. Panigrahi 5473 (CAL).
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Fig. 39. O. oppositiflora Hook. f.
A habit; B. flower; C. & D. flower split open; E. fruiting; F. seed
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Nagaland. Dikho River bank, G. Watt
11049 (CAL, BSIS); Themokidima, G.
Wati 11664 (CAL, BSIS). Tripura. Gorjee
Reserve forest, R. S. Rao 8961 (CAL, AS-
SAM, L). MyaNMAR: Myitkyina dist.
Tagwinchaung, Gokhant 12415 (DD).
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filaments 1.25-1.75 mm long; anthers 1-1.5
mm long, oblong-linear. Ovary 0.4-0.6 x
0.5-0.7 mm, obovoid; disc 0.25-0.4 mm
high; style 1.75-2.25 mm long, glabrous;
stigma bilobed, 0.75-1.2 mm long, lobes
ovate, acute, glabrous. Capsule 1.5-2 x 3.5-

(Tvnp Sri
"J‘l »Naa

- .

Lanka Ambacamowa dist in
Bl ALEEN ’ 4 AAEAV “ SALLEANS YV &% BT ARA

the forest, Thwaites C.P. 711 & 3344

CAL! BM!); Hook. f. Fl. Brit. India. 3:
327 1895 ’ (Fio-40)
i AO S \L 15 T\l’

Herbs, 5-40 cm long; stem procumbent,
branched or simple, terete, densely
pubescent or tomentose. Leaves 1.5-10 x
1-3 cm, ovate or ovate-lanceolate, obtuse,

enl\annfp or acuminate at apex, rnnnr‘nrl or

AA22RA0H S v A viING

acute at base, pubescent on both surfaces;
lateral nerves 6-11 on either side; petioles
0.7-2.5 cm long, densely pubescent or
tomentose; stipules 3-6 mm long, narrowly
linear, entire, glabrous. Inflorescence
terminal corymbose cymes, contracted, 0.5-
1.5 cm across, glabrous; peduncles 2.7-3.2
cm long, glabrous. Flowers 5-6.75 mm
long; bracts and bracteoles similar,
persistent, 2-7 mm long, linear, glabrous
with prominent midrib; pedicels 0.75-1 mm
long, glabrous. Hypanthium 0.5-0.75 x 0.6-
0.8 mm, obovoid, glabrous. Calyx lobes 1-
1.25 x 0.25-0.5 mm, linear, obtuse,
glabrous. Corolia 4.5-6.25 mm long,
infundibuliform, glabrous outside and
inside; lobes 1-1.5 x 0.75-1 mm, broadly
ovate, obtuse or rounded at apex winged
at back. Stamens adnate to the middle of

corolla tube or slightly below, inserted;

29 0 llida Thw. E 140. 1864 6 mm, glabrous, locules oblong with

straight tip. Seeds 0.4-0.5 x 0.3-0.4 mm,
5-7-angular, somewhat flattened, glabrous,
brown; testa ruminated.

Pollen : Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 23-(25)-28 x 23-(27)-32 pm, 3-
colporate; colpi 21-24 x.3-4 pm, tapering
to obtuse ends; circular, 3.5-5 pm in
diameter; sexine 1.5 pm, nexine 0.25 pm,
ruguloreticulate; lumina 0.5-0.75 pum, muri
0.5-0.75 pm.

Distribution : Sri Lanka.

30. O. pauciflora Hook. f. Fl. Brit. India.
3:84. 1880 (Type : Khasia Mts., 1500-
2000 m, J. D. Hooker & T. Thomson
OpuiorrHIZA 18 holo! K, is-. CAL! BM!
E!); Kanjilal et al. F1. Assam 3:43. 1939;

Balakr. Fl. Jowai 1:248. 1981.

| A PR A e
Herbs, 8-32 cm long; stems creeping,

branching, pubescent. Leaves 0.8-5.5 x 0.5-
2.2 cm, ovate, obtuse or subacute at apex,
rounded or obtuse at base, glabrous or
scattered short hairy above, pubescent on
the nerves beneath; lateral nerves 4-8 on
either side; petioles 0.3-2 c¢cm long,
pubescent; stipules 2-4.5 mm long, linear,
entire or sometimes bifid, glabrous.
AraQ AN A v mnmazala

T Al
Inflorescence terminal panicle of cymes,

0.5-1.3 cm across, pubescent; peduncles
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1.2-3 cm long, slender, pubescent. Flowers
heterostylous, 6-12 mm long, white; bracts
and bracteoles similar, persistent, 3-6.5 mm
long, linear, glabrous or pubescent at the
margin and midrib; pedicels 0.5-1 mm long,
glabrous or pubescent. Hypanthium 0.5-1.4
x 0.5-1.5 mm, obovoid, glabrous or
pubescent. Calyx lobes 0.75-1 x 0.5-0.75
mm, ovate or ovate-lanceolate, obtuse,

FAren olahe (P |
lulls, llllulluluul 1Ullll, plaul u

rous outisiae,
villous at the mlddle w1th1n or below the
fl»\rnof Ir\knc 121 28 x 0789 mm, nvate

acute, hispid at the back on the mldvem or
glabrous. Stamens adnate either slightly
above the base or at the middle of corolla,
inserted; filaments 0.4-0.75 mm, or 1-1.3
mm long; anthers 1-1.3 mm long, oblong-
linear. Ovary 0.4-1.2 x 0.4-1.25 mm,
obovoid; disc 0.4-0.7 mm high; styles either
as long as or 1/3rd of corolla tube,
pubescent; stigma 2-lobed, 0.5-1.3 mm
long, lobes ovate or ovate-lanceolate,
glabrous. Capsule 1.25-2 x 2.75-4 mm,
pubescent, locules ovate-oblong, with
straight tip. Seeds 0.5-0.6 x 0.3-0.4 mm,
5-6-angular, glabrous, brown; wall of the
areole thick without any tubercles.

Fl. & Fr. : May-October

Pollen : Oblate-s
polar outline, polar axis (P) x equatorial
axis (E) = 31-(33)-36 x 30
colporate; colpi 26-34 x 3-4 pm, tapering
to acute ends; ora circular, 4.5-7.5 pm in
diameter; sexine 1.5 pm, nexine 0.25 pm
ruguloreticulate, lumina 0.75-1 pm, muri
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0.5-0.75 pm.

Note : Balakrishnan (1981) stated that
it is endemic to Meghalaya but the speci-
mens D.B. Deb 26601 & 26612 (ASSAM)
collected on 8th July 1961 from Pungchow,
Tirap dist, Arunachal Pradesh indicate its
distribution in Arunachal Pradesh.

Distribution : Meghalaya to Arunachal
Pradesh.

cology : Grows on moist shady places
in forests and river banks at 600-1600 m
above m.s.l.
Key to the varieties

la.Cyme and floral parts pubescent, floers 6-9 mm
long ...0. pauciflora var. pauciflora

1b. Cyme and floral parts quite glabrous, flowers
10-12 m long ...0. pauciflora var. Glabra
O. paucifiora Hook. f. var. giabra Deb et
Mondal in Journ. Bomb. Nat. Hist. Soc.
75(3):647. 1982 (Type : Arunachal,
Lohit dist. Debi valley, 1500-1800 m,
3rd May 1928, F. Kingdon-Ward 8148
holo. K!). (Fig.41)

Herbs, 12-25 cm long, creeping at base,
branching, pubescent. Leaves 0.8-2.4 x'0.5-
1.8 cm, ovate or oblong, lateral nerves 4-6
on either side; petioles 03.-2 cm long,
pubescent; stipules 2-3 mm long, linear,
entire, sometimes bifid, glabrous.
Inflorescence terminai cyme, 0.5-1 cm across,
glabrous. Flowers 10-12 mm long, white;
bracts and bracteoles similar, 3-6 mm long,
linear, with prominent midrib, glabrous;
pedicels 0.5-1 mm long, glabrous.
Hypanthium 0.9-1.4 x 1-1.5 mm, glabrous.
Calyx lobes 0.8-1 x 0.6-0.75 mm,ovate,



2
™

Fig. 41. O. pauciflora Hook. f. var. glabra Deb & Mondal
A. habit; B. flower; C. & D. flower split open; E. ovary (1.s.)
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obtuse, glabrous. Corolla 9-10.6 mm long,
infundibuliform, glabrous outside, villous

at the middle within or slightly above; lobes
2-3.25 x 1.25-2 mm, ovate,

n]ghrnnc

above the middle of corolla; filaments 0.5-
0.75 mm or 1-1.3 mm long; anthers 1.25-
1.3 mm long, oblong-linear. Ovary 0.8-1.2
x 0.75-1.25 mm, disc 0.5-0.7 mm high;
style either as long as or 1/3rd of corolla
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rolla 5.5-8.25 mm long, villous at the mid-
dle within, lobes 1-1.25 x 0.75-1 mm,
ovate, hispid at back on the midvein. Sta-

mens adnate either slichtlv above the base
ns adnate either shightly above the base

0.6 mm long; anthers 1-1.25 mm long, ob-
long-linear. Ovary 0.4-0.6. x 0.3-0.5 mm,;
disc 0.4-0.5 mm high; styles either as long
as or 1/3rd of corolla tube, pubescent;
stigma 0.75-1 mm long, lobes ovate-lan-

tube, glabrous; stigma either 0.5-0.6 mm
long and lobes ovate or 0.8-1.3 mm long
and lobes ovate-lanceolate.

Fl. : May-June.

Note : One flower shows 6 stamens and
minute style and stigma, style being as long

as the height of the disc and stiema 0.5 mm

VALY Riwa gy AW WRAD Y aAle Dvar

long.

Occurrence : Arunachal Pradesh, Lohit
district.

0. paucifiora Hook. f. Fl. Brit. Ind. 3:84.
1880 var. pauciflora. (Fig.42)
Herbs, 8-32 cm long, pubescent. Leaves

1-5.5 x 0.6-2.2 cm, ovate; lateral nerves 4-

8 on either side; petioles 3-15 mm long,

pubescent; stipules 2-4.5 mm long, linear.

entire, glabrous. Inflorescence terminal,
panicle of cymes, 0.6-1.3 cm across, pu-
bescent. Flowers 6-9 mm long, white;

bracts and bracteoles similar, persistent, 3-

6.5 mm long, linear, pubescent on the mar-

gin and midrib; pedicels 0.5-1 mm long,

pubescent. Hypanthium 0.5-0.75 x 0.25-0.5

nuhacran N lakoo N 712
mm, puoescent. bal)’)\ 1ooes 0.75-1 x 0.25-

0.5 mm, ovate-lanceolate, pubescent. Co-

ceolate, glabrous. Capsule 1.25-2 x 2.75-4
mm, pubescent. Seeds 0.5-0.6 x 0.3-0.4
mm, 5-6-angular, glabrous.

Fl. & Fr.: May-October.

Specimens examined : ARUNACHAL
PraDEsH : Tirap dist. Pungchow, D.B. Deb

Y"66NT1 £ V641D (AQCANY Mruaurar AYA':

aVUVV 1 Do VUV 1L \nuunuxl. IYA LI 1 0y

Khasi hills, Griffith sn. (CAL); Kurz s.n.
(CAL); J.D Hooker & T. Thomson s.n. (E);
Mawphlong, Thakur Rupchand 7873 (L).

31 U pcumula I\lll rugm I’l l[lu Ur

338. 1836 (Type : Sri Lanka, Walker s.n.
ex Herb. Hooker CAL!, K!); Thw.
Enum. 140. 1864; Hook. f. Fl. Brit. In-

Ain 2: Q1 129N Teieram Ll acrlae
Uia J. O01. 100V, llllllUll rl. bclell /-

322. 1895; Rao, Flower, Pl. Travancore
207. 1914; Gamble, Fl. Pres. Madras

608. 1921. (Fig.43)
Herbs, 15-50 cm tali; stems erect,
branching, suffruticose, glabrous,

internodes 3-8 cm long. Leaves 4-17.5 x
2-5.5 cm, elliptic-lanceolate, sometimes
oblong-lanceolate or ovate-lanceolate,
caudate acuminate at apex; tapering at base,
glabrous; lateral nerves 6-12 on either side,
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Fig. 42. O. pauciflora Hook. {. var. panciflora
A. habit; B. flower; C. & D. flower split open; E. fruiting; F. seed.
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pale beneath ; petioles 1.5-3 c¢m long,
glabrous; étipules 3-13 mm long, subulate
with broad base, entire, sometimes bifid,
glabrous. Inflorescence axillary and terminal
capitate cymes, 0.8-3.75 cm across,
contracted, glabrous; peduncles 4-10 cm long,
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0.3-0.4 mm, 5-7 angular, glabrous, brown,;
testa usually 4-5 gonal, rarely 6-7 gonal,
wall of the areole thick with a number of
tubercles on it or hooded over the areolar
space.

Fl.: May-December

5-12 cm when bearing fruits, glabrous
sometimes pubescent. Flowers heterostylous,
6-11.5 mm long, white or pink; bracts and
bracteoles similar, persistent, imbricate, 5-15
mm long, oblong-lanceolate, sometimes

<7y

y.
Polien : Oblate-spheroidai semicircuiar
in polar outline, polar axis (P) x equatorial
axis (E) = 25-(27)-29 x 27-(31)-33 pm, 3-

linear-lanceolate or ovate-lanceolate,
glabrous with prominent midrib; pedicels 0.5-
1.25 mm long, glabrous. Hypanthium 1-1.5
x 0.75-1.25 mm, obovoid, glabrous or
sometimes puberulous. Calyx lobes 0.75-1
X 0.5-0.6mm, subulate, glabrous,
sometimes puberulous. Corolla 5-10 mm
long, infundibuliform, slightly constricted
at base and throat, usually glabrous or
sometimes puberulous outside, glabrous or
villous at the throat within; lobes 1.75-2.25
mm x 0.75-1.25 mm, lanceolate, acute at
apex, keeled at back. Stamens adnate to the
middle or base of corolla, inserted or
scarcely exserted; filaments 2.5-2.75 mm
or 0.5-0.75 mm long; anthers 1.2-1.5 mm
long, oblong-linear. Ovary 0.8-1.3 x 0.6-1
mm, obovoid; disc 0.6-0.7 mm high; style
as long as corolla tube and pubescent or half
of the tube and glabrous; stigma bilobed,
lobes either 1.75 2 mm long, linear, warty
or 0.5-0.7 mm long, ovate, pubescent.
Capsule 1.5-3 x 4-10 mm, glabrous,
sometimes puberulous, locules ovate-
oblong with straight tip. Seeds 0.4-0.5 x

colporate, colpi 23-27 x 4-4.5 um, tapering
to acute ends; ora circuiar, 4.5-5.5 pm in
diameter; sexine 1.75 pum, nexine 0.25 pm,
ruguloreticulate; lumina 0.75 pm, muri 0.5

pm,
Note : Raphides present in stem, calyx
lobes, ovary and capsule.

Distribution. India. Tamil Nadu, Kerala,
Sri Lanka.

Ecology : Grows on dar p shady places

LU/ -w —aa

near streams at the 910-1 mn m abovems.l.

SR WAl QL ~ v sax

Specimens examined * INpia: Tamil
Nadu. Coimbatore dist. Anamalai Hills,
Iyarpadi, J. Joseph 3257 (CAL); Attakatti, J.

Inconh 19747 (AT NALIY. A+sclase: 7
vWoR It 1& il \Like, 1VIR1), Allasaltli, J.

Joseph 14159 (CAL, MH); -Sholaiyar
submerssible area, K. Ramamurty 18186
(CAL, MH); Madurai dist., Aruna Estate, X.
Subramanyam 9518 (MH); Ramanathapuram
dist., Deoiar Estate, S. R. Srinivasan 63536
(MH); Tirunelveli dist., Kuttalam Hills, R. H.
Beddome s.n. (MH). Kerala: Cannanore dist.,

R. H. Beddome 3640 (BM), Chandanathode,
J. L. Ellis 25203 (MH] Kottavam dist:

L €A LT SRR SeriE Wioh.

Kuttikanam-Peermade, K. Vivekananthan
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Fig.43. O. pectinata Am.
A. habit; B. flower; C. & D flower split open; E. bract; F. fruiting; G. 'seed.
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21384 (MH); Pamba, D. B. Deb 30312
(MH); Quilon dist., Mooghiar, N. C. Nair
50850 (MH). Sri Lanka: Central Province,

MONDAT . TAVANNAMIN DEUVICTAN OF THE GENTJS
Eed i JINUIIVIIOL RN VIDIWIN Wl R 1kks N aaN

urza 1, 97
tRHIZA L. 917

puberulous. Corolla 8.5-13.25 mm long,
infundibuliform, tube 6-10.25 mm long,
puberulous outside, villous throughout

Thwaites C. P. 342 (MH); Thwaites C.P.
712 (CAL, MH) and Thwaites C. P. 750
(MH); R.H. Beddome 3642 (BM) ; Blair
Athal, 4lston 1708 (MH).

32. O. pykarensis Gamble in Kew Bull.
1919: 407. 1919 (Type : Nilgiris, Pykara
falls, 1800 m, May 1889, Gamble 20506
K, CAL!) & Fl. Pres. Madras 607. 1921;
Fyson in Journ. Ind. Bot. 2: 210. 1921,

- Blasco in Journ. Bomb. Nat. Hist. Soc.
67(3) : 524. 1970. Deb & Mondal in
Nayar & Sastry ; Red Data Book Ind.
Pl 1: 339. Fig.1.1987. (Fig.44)

Herbs, 25-40 cm tall, sometimes
undershrubs; stems erect, somewhat woody
at base, branching, terete, internodes 0.5-
1.5 cm long, pubescent. Leaves 1.5-4.5 x
0.75-1.5 cm, ovate-lanceolate, acute at
apex, cuneate, decurrent at base, pale
beneath, glabrous above, pubescent on the
nerves beneath; lateral nerves 6-10 on
either side; petioles 0.5-2 cm long, slender,
pubescent; stipules caducous, 1.5-2.5 mm
long, triquetrous, acuminate, entire.
Inflorescence terminal cyme, small, few
flowered, 1-2 cm across, branches very
short, puberulous; peduncles 1-1.5 cm long,
puberulous. Flowers 10-15 mm long, pale-
blue; bracts and bracteoles caducous,
minute, puberulous; pedicels 0.5-3.25 mm
long, puberulous. Hypanthium 1.5-1.75 x
1-1.25 mm, obovoid, puberulous. Calyx
lobes 0.75-1 x 0.75 mm, ovate, acute,

within; lobes 2.5 3.25 x:2.25 - 3 mm,
ovate, slightly curved inward, acute at apex,
strongly keeled at back. Stamens adnate
below the middle of corolla, inserted;
filaments 0.75 1 mm; anthers 2.5 -2.75
mm. Ovary 1.25 1.4 x 0.75 - 1 mm,
obovoid; disc 1 mm high; style as long as
corolla tube or slightly longer, pubescent;
stigma 2-lobed, 0.75 1 mm long, lobes
ovate, glabrous. Capsule (immatured) 2
2.5x%x25-3 mm

Fl. : May; Fr. : June.

Pollen : Oblate-spheroidal, semicircular
in polar outline, polar axis {P) x equatorial
axis (E) = 26 - (30) - 32 x 29 - (32) - 35
um, 3-colporate; colpi 20 - 26 x 3 -3.5 pm,
tapering to obtuse ends; ora circular, 4.5 -
6 pm in diameter; sexine 1.5 pum, nexine
0.25 pm, rugulo-reticulate; lumina 0.75

Z

Distribution : Tamil
Endemic.

adu (Nilgiris).

Specimens examined : TAMIL Napu:
Nilgiris dist. Pykara falls, J. S. Gamble
20506 (CAL); Shola on the saddle of
Makurti peak, E. Barnes 1172 (K).

Note : After the original discovery it was
collected only once in'1935, i.e., about sixty
years ago. It could not be traced out. during
this period even tHough the region has been
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Fig.44. O. pykarensis Gamble
A. habit; B. flower; C. flower split open; D. Ls. of ovary.
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well explored in recent years. Due to
developmental activities the habitat might

have undergone changes leading to its
extinction,

33. O.radicans Gardn. in Thw. Enum, 139.
1864 (Type : Sri Lanka, Thwaites C.P.
1706 CAL!BM!); Hook. f. FI. Brit. India
3: 80. 180; Trimen, Handb. Fl. Ceylon
2:321.1885. Deb & Mondal in Nayar &
Sastry, Red Data Book Ind. P1.2: 227.
fig.1. 1988. (Fig.45)

Herbs, 20-30 cm long; stems creeping,
rooting at the nodes, branching, densely
pubescent. Leaves 1.3-4 x 1-2.5 cm, ovate,
or ovate-orbicular, obtuse to acute at apex,
rounded or cordate at base, glabrous above,
pubescent on the nerves beneath; lateral
nerves 3-5 on either side; petioles 0.5-1.5
cm long, pubescent; stipules persistent, 2-
3 mm long, subulate, pubescent.
Inflorescence terminal, corymbose cyme,
0.5-1.5 cm across, few flowered,
contracted, pubescent; peduncles 2-2.2 cm
long, slender, pubescent. Flowers 5-7 mm
long, white; bracts and bracteoles similar,
caducous, 2-3.25 mm long, linear,
puberulous; pedicels 0.5-0.75 mm long,
puberulous. Hypanthium 0.75-1 x 0.6-0.75
mm, obovoid, puberulous. Calyx lobes 0.5-
0.8 x 0.25-0.5 mm, subulate, acute,
puberulous. Corolla 4.25-6 mm long,
infundibuliform, glabrous outside, villous
at the middle of the tube within; lobes 1.25-
1.5 x'1 mm, ovate, slightly curved inward
and acute at apex, shortly keeled at back.
Stamens adnate to the base of corolla or

DEB AND MONDAL : TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 29

slightly above, inserted; filaments 1 mm
long; anthers 1 mm long. Ovary 0.6-0.75 x
0.5-0.6 mm, obovoid; disc 0.3 mm high;
style 1-1.25 mm long, glabrous; stigma 2-
lobed, 0.75-1 mm long, lobes lanceolate,
acute, glabrous. Capsules 2 x 3-4 mm,
glabrous, locules ovate-oblong with straight
tip. Seeds 0.3-0.4 x 0.3-0.4 mm, 5-7-
angular, glabrous, brown; wall of the areole
thin with a number of tubercles on it.

Fl. & Fr. : November.

Pollen Oblate-spheroidal, angular in
polar outline, polar exis (P) x equatorial
axis (E) = 24-(28)-32 x 25-(29)-32 pum 3-
colporate; colpi 23-30 x 3.5-4.5 pm,
tapering to obtuse ends; ora circular, 4.5-6
pum in diameter; sexine 1:75 pm, nexine
0.25 pm, rugulo-reticulate; lumina 0.75-1
pm, muri 0.75 pm,

Note : It has not been collected in India
after 1893, though Kerala and adjoining *
areas have been fairly well explored in
recent years. Possibly it is extinct.

Distribution : India. Kerala; Sri Lanka.

Ecology : Grows on damp rocky soil in
the forest.

Specimens examined : INDIA: Kerala,

OCAlatanrmnalae AL A T moonsm &1 (AT Y Cm
wuiaivul lay, Vi, £3. L WOUr V1 /3l j. ORI
T anv a Thys~idpe £

ANKNA Lrwuiicy .1

34. O. repens (Wall. ex G. Don) Bennet in
Ind. Forest. 108(4) : 302. 1982.
Mussaenda repens Wall. ex G. Don,
Gen. Syst. Gard. Bot. 3: 491. 1834. O.
calcarata Hook. f. Fl. Brit. India 3; 84.
1880 (Type : Khasi Hills, 1200-1500 m,
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Fig. 45. O. radicans Gardn.
A. habit; B. flower; C. flower split-open; D. stamen; E. ovary (L.S.), F. fruiting; G. seed.
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3rd November 1850, J. D. Hooker & T.
Thomson, OpaIORRHIZA 19-K selected as

DEB AND MONDAL : TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 101

obovoid, pubescent. Calyx-lobes 1-1.25 x
0.5 mm, ovate-lanceolate, acute,

the lectotype, 3 duplicates in CAL;
Khasia, Griffith s.n. K, CAL; Mishmi
ills, Griffith sn. K, ; C. B. Clarke

pubescent. Corolla 16.75-28.25 mm long,
infundibuliform, puberulous, sometimes
tomentose outside, villous at the throat within;

in Journ. Linn. Soc. Bot. 25: 31. 1889;
Burkill in Rec. Bot. Surv. India 10(1) :
50. 1924, Kanjilal ef al., Fl. Assam 3:

Surv. Ind. 20(2) : 119. 1973; Balakr. Fl.
Jowai 1: 248, 1981. (Fig.46)

Herbs perennial, 10-100 cm tall,
sometimes undershrubs; stems erect,
flexuous, creeping below, branched or
unbranched, terete, glabrous below,
pubescent above. Leaves 2-12 x 1-9 cm,
elliptic-lanceolate, acuminate at apex,
slightly tapering, often oblidue at base,
glabrous or hirsute, lurid green above,
pubescent, pale beneath; lateral nerves 6-
15 on either side; petioles 0.5-2.2 cm long,
pubescent; stipules 3-15 mm long, narrowly
lanceolate, entire or rarely bifid, pubescent
along the margin. Inflorescence terminal
corymbose cyme, trichotomously branched,
cotracted, 1-3 cm across, branches short,

’

annamdin o mirthacrant: madiinalas N € 2 &
Scenaing, puocsceilr, pCauncics v.o 3.0
~ e TAs o Arant V\\Ikn(‘l‘ﬂ,ﬂ" ulf\c‘n\an
Vil lUlls, vivvi, PUUVD\JUIIL L'1IUVWUIL1D
hatarnatarlAane 1Q=’2ﬂ mm lano whita
HOWCIUDLYIVWD, 1070V 1l vy, wiling,
rranmme ~Ar mninls hraste narcictant chartas
uanluy Ul pl ll\, viavio P\/IDIDIULIL, 213V VWl
than tha flAawrare 719 mm lano linaar
uiatl UIC HMUWUID, 7714 13i112 1VNg, 1iilval,
mithacrant nlane tha maraoin and midrih:
P UuvVovlillL aluvll WUIV lilQl 51l Qi iluiiy,
l‘\rc\nfgnlnc naraiatant §.Q mm lano linear
ViAWVIVUIVD yUlalalUllL, JSU ikl AViLE, llivau,
pubescent along the margin and midrib;

pedicels 1-2 mm long, pubescent.
Hypanthium 1.25-1.75 x 1-1.5 mm,

lobes 0.75 1 x 0.5 mm, ovate, acute, erect,
with 1.5-2 mm long, recurved, pinkish, hispid
spur at back. Stamens adnate tothe middle

; Mukherjee et al. in Rec. Bot.  of corolla or slightly above, inserted;

filaments 0.75-1.25 mm long; anthers 2.5-
2.75 mm long, linear-oblong. Ovary 1-1.5
x 0.75-1.25 mm, obovoid; disc 0.75-1 mm
high; style 9-22 mm or 1.5-2 mm long,
glabrous; stigma 2-lobed, 1.5-1.75 mm
long, lobes elliptic-lanceolate, glabrous.
Capsule 2-3.5 x 2-8.5 mm, pubescent,
locules ovate-oblong with straight tip.
Seeds 0.35-0.5 x 0.3-0.5 mm, irregularly
angular, glabrous, brown; wall of the areole
thick with a number of tubercles on it and
also hooded over the areolar space.

Fl. & Fr. : Throughout the year.

Pollen : Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 42-(46)-49 x 42-(46)-53 um, 3-
colporate; colpi 32-41 x 5-7 um, tapering
to subacute ends; ora circular, 6.5-9 pum in
diameter; sexine 1.75 pum, nexine 0.25 um,
rugulo-reticulate; lumina 0.75-1 pm, muri
0.75-1 pum.

Distribution : Assam, Meghalaya and
Arunachal Pradesh to Myanmar.

Ecology : Grows on damp, sandy and
alluvial soil on rocks at 420-2250 m above
m.s.l.



102 BULLETIN OF THE BOTANICAL SURVEY OF INDIA [Vol. 39

N/
{/" \. 7

7 Ay{,

Fig. 46. O. repens (Wall.ex G. Don) Bennet
A. habit; B. flower; C. flower split open; D. stamens; E. ovary, F. seed.
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Specimens examined : INDIA: Assam.
Sibsagar dist., Kaziranga, R. S. Rao 9728
(CAL). Meghalaya. Jaintia Hills, Jowai,
King’s collector s.n. (CAL); Jowai, G. K.
Deka 5065 (CAL); Khasi Hills, Griffith s.n.
(BM); Cherrapunji, C. B. Clarke 5252
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rarely acute at apex, tapering at base,
glabrous, sometimes scattered short hairy
above, puberulous on the nerves beneath;
lateral nerves 8-13 on either side; petioles
2.5-5 cm long, glabrous; stipules caducous,
3-7 mm long, ovate, with long tooth,

(CAL); Sohra, C. B. Clarke 15719 (A - BM,

glabrous. Inflorescence axillary and

D - CAL) & 17803 A (CAL); Melim, C. B.
Clarke 45924 (A - BM, C CAL); Pynursla,
K. Biswas 4037 (CAL); Shillong peak, Thakur
Rupchand 2436 (L), Mawryngkneng, Thakur

terminal dichotomously branched helicoid
cyme, 1.5-4 cm across, many-flowered,
spreading, puberulous; peduncles 2.75-5
cm long, elongating on fruits, puberulous.

Rupchand 4954 (L), Cherrapunji gate, G.
Panigrahi 4984 (CAL); Pynursla, B. K. Nayar
50017 (LWG); Wahlyer, Shoywang, G.
Panigrahi 16125 (CAL). Arunachal
Pradesh. Siang dist., Renging, I. H. Burkill
36674 (CAL); Tuting, R. S. Rao 17327
(CAL, ASSAM); Subansiri dist. Apa Tang
valley, Cox & Hutchinson 458 (K, E).
MyaxMmar : Kachin Hills, Shaik Mokim s.n.
(CAL) & S. M. Toppin 4357 (CAL);
Janrawag Bum, J. Keenan, U. Tun Aung &
U. Tha Hla 3219 (E); Sumpra Bum
Subdivision, J. Keenan, U. Tun Aung & U.
Tha Hla 3311 (E); Ndum - Zup, J. Keenan,
U. Iun Aung & U. Tha Hla 3087 (E).

N - h Y ~~

35. 0. rosea Hook. f. Fl. Brit. Ind. 3: 78.
1880. (Type : Khasi hills, 1200-1500 m,
J. D. Hooker & T. Thomson OPHIORRHIZA
6 holo; K!) ; Kanjilal er al. Fl. Assam 3:
42.1939; Balakr. Fl. Jowai 1 : 248. 1981,

(Rig A7)
wig.a/)

Herbs annual or perennial, 0.5-1.5 m
tall, sometimes undershrubs; stems erect,
branched, glabrous except tender shoots.
Leaves 6.5-25 x 2-9.5 cm, elliptic to

elliptic-lanceolate, usually acuminate,

Flowers 6-14 mm long, pale-pink, red or
purple; bracts and bracteoles caducous,
minute; pedicels 0.75-1.5 mm long,
puberulous. Hypanthium 1-1.75 x 0.6-1.25
mm, obovoid, pubescent. Calyx-lobes 0.75-
1 x 0.5-0.6 mm, triangular, acute present.

Naealln 12 98 craen 1 harrla ndad
voroiia 5-12.25 mm 1u115, tuuulal rounaea

at the tip in bud, glabrous or puberulous
outsrde, glabrous within; lobes 1.25-1.5 x
0.75-1.25 mm, ovate, acute, recurved.
Stamens adnate to the base of corolla or
slightly above, inserted; filaments 1-1.5
mm long; anthers 2-2.5 mm long, narrowly
oblong. Ovary 0.8-1.5 x 0.5-1 mm,
obovoid; disc 0.5 mm high; style 3-9 mm
long, glabrous; stigma 2-lobed, 1.5-2 mm
long, lobes lanceolate, glabrous. Capsules
2-3 x 5-8 mm, glabrous, locules ovate-
oblong with straight tip. Seeds 0.35-0.5 x
0.3-0.5 mm, irregularly angular, glabrous,
brown; wall of the areole very thin without
any tubercle.

Fl. : June-August.
Fr. : July-September.

pn ”on Nhlata.cnharnida

AR L] 2 i u:ual Se

miar g ular
in polar outline, polar axis (P) x eq

atorial
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Fig.47. O. rosea Hook. f.

A. habit; B. flower; C. flower split open; D. fruiting; E. seed.
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axis (E) = 36-(38)-40 x 34-(39)-41 pm, 3-
colporate, colpi 17-22 x 5-7 um, tapering
with acute ends, ora circular, 5-7 pum in
diameter, sexine 1.75 pm, nexine 0.25 pm,
ruguloreticulate, lumina 0.75 pm, muri 0.5

district) and Sikkim to Myanmar and
Thailand in the east, Malay and Sumartra
in the south-east.

Ecology : Grows as forest undergrowth
on the damp soil in the stone crevices at
1200-3048 m, above m.s.1.

Specimens examined : INDIA: Sikkim.
Tongloo, T. Anderson 673 (CAL); Sikkim,
G. King s.n. (CAL) & G. King 2017 (CAL);
Sikkim, N.L. Bor’s Collector 918 (DD);
Sikkim, C. B. Clarke s.n. (CAL); Sikkim,
§. Kurz s.n. (CAL). West Bengal. Darjeeling,
Rungbee, C.B. Clarke 8581 (BM); Rungbee,
C.B. Clarke 9405 (K); Rungbee, C.B. Clarke
12115 (CAL); Rungbee, C. B. Clarke 12176
(K); Rungbee, C. B. Clarke 12334 (B-C; F-
CAL); Rishap, C. B. Clarke 12398 B (CAL),
Darjeeling; C.B. Clarke 27007 C (CAL) &
27256 (A-BM, E-CAL); Darjeeling,
Rungbee, G. King s.n. (CAL); Darjeeling,
Lebong, J.S. Gamble 7181 (K); Darjeeling,
Mongpoo, C. B. Clarke 36107 (K).
Nagaland. Naga hills, N. L. Bor (CAL,

ASSAM); Pulebudze, N. L. Bor 20770
(CAL, ASSAM); Pulebudze, N. L. Bor 6329
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(K); Kohima, Thakur Rupchand 3245 (L).
MyanNMaR : Upper Burma, hills around

Heawgaw, Fpnrgp Forrest s.n /p\ North

(=% ¥

Burma, North Triangle, F. ngdon-ward
21201 (BM).

Wicks ¢ 22 hala I\, LT~
rrixgrit oS, . 1Uiv 1N ), HUUK 1 I'l Dlll

India 3: 81. 1880; R. Rao, Flower. Pl.
Travanc. 207. 1914 Fyson Fl. Nllgms

(Fig.48)

Herbs, 60-100 cm tall; stems erect,
suffruticose, branched, young shoots
densely pubescent. Leaves 4-13 x 1.5-6.4
cm, elliptic-lanceolate, acuminate at apex,
acute at base, glabrous above, pubescent on
the nerves beneath; lateral nerves 7-10 on
either side; petioles 0.5-3.25 cm long,
glabrous or puberuious; stipuies 0.5-1.2 cm
long, ovate-oblong or ovate-lanceolate,
with acute apex, entire or bifid, glabrous.
Inflorescence terminal corymbose cyme,
2.5-5 cm across, contracted, branches erect,
densely pubescent; peduncies 1-5 cm fong,
elongating in fruits, densely pubescent.
Flowers 23-40 mm long, white or pinkish
white; bracts persistent, 1-1.3 c¢cm long,
linear-lanceolate, glabrous, sometimes
pubescent at the margin; bracteoles
persistent, 0.5-1 cm long, linear-lanceolate,
glabrous or sometimes pubescent at the
margin ; pedicels 1-3 mm long, pubescent.

nypauuuum 1.75-2.25 x 1.75-2 mm,
obovoid, pubescent. Calyx lobes 3-3.5
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Fig.48. O. roxburghiana Wt.
A. habit; B. flower; C. flower split open; D. L.s. of ovary; E. fruiting; F. seed.
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x1.75-2 mm, lanceolate, acute to Distribution : Tamil Nadu, Kerala.

Jacuminate, pubescent. Corolla 21-38 mm Ecology : Grows on moist soil in rocky
long, infundibuliform, pubescent outside, slopes at 1050-1975 m above m.s.1.
usually glabrous, sometimes villous within;
Iobes 6-9 x 4-5 mm, broadly ovate, acute.
$tamens adnate slightly above the base of
¢orolla, inserted; filaments 1.75-2.25 mm
lbng; anthers 3.5-4 mm long, linear-oblong.
Jvary 1.6-2 x 1.6-1.8 mm, obovoid; disc 1
thm high; style half as long as corolla
slender, glabrous; stigma 2-lobed, 4.5-5.5
mm long, lobes linear-lanceolate, glabrous.
Capsule 2-3 x 5-6 mm, pubescent, locules
ovate-oblong, with straight tip. Seeds 0.6-
0.75 x 0.5-0.6 mm, irregularly angular,

Specimens examined : TamiL Napu:
Coimbatore dist. Anamalai hills, R. H.
Beddome 66 (CAL) & R. H. Beddome 3617
(BM); Madurai dist.: Palni hills, Periyar

Periyakulam, E. Barnes s.n. (K);
Kodaicanal, Silver Cascate, D. C. Mondal
& M. Ganguly 2437 (CAL); Tirunelveli
Hills, R. H. Beddome 3618 (BM); Naterikal
to Sengulteri, D. Hooper & M. S.
Ramaswami 38619 (CAL). KEraLA:

glabrous, brown; wall of the areole thick Kottayam dist., Kulkundal, 4. Mecbold
with a few tubercles either on the wall 13567 (CAL) & E. Barnes 1597 (K) ;
proper or hooded over the areolar space. ?{Ti‘fyf‘}:{aiai'Dev““O}ar’ B. V. Shetty

Fl. : May-August. <8344 (LAL).
37. O. rugosa Wall. in Roxb. Fl. Ind. 2:547.

Fr. : July-December.
1824 (Type : Nepal, Shivapoor, 1821,

Wall. Cat. 6235 CAL! K-W photo!); Bl.
Bijdr. 976. 1826; DC. Prodr. 4: 416.
1830; G. Don, Gen. Syst. Gard. Bot. 3:
522. 1834; King & Gamble in Journ.
Asiat. Soc. Beng. 72: 175..1903; Ridley,

Pollen : Suboblate, semicircular in polar
outline, polar axis (P) x equatorial axis (E)
= 40-(43)-45 x 50-(53)-56 um, 3-colporate;
colpi 37-40 x 4 um, tapering to acute ends;
ora circular, 5-7.5 pm in diameter, sexine

1.75 pm, nexine 0.25 pm, ruguloreticulate; _
lumina 0.75-1 pm, muri 0.75 1 pm. Fl. Mal. Penins. 2: 40. 1923; H. Hara,

Note : Wight (1848) stated that this is a Fl. E .Hlmal. 314: 1966, in synon. O.
Nehel harrisiana Heyne in Wt. & Arn. Prodr.

native of the Shevagherry Hills but the lebel

on one of his specimens deposited in MH 405. 1834; Hook. f. Fl. Brit. India. 3:
~aAs NSAR W i ARAN va'll‘l‘ll r A K 78 1880

shows Pulney Mts. September 1836, ' ‘

Hooker also mentioned it in his Flora of Herbs annual or perennial, 5-60 ¢cm long;

British India. But one of his (Wight’s) Stem creeping at the base, branched or
specimens deposited in K indicates that it unbranched, slender, pubescent. Leaves
is of Shevagherry hills, 1835. May be that 1.5-11 x 1-5 cm, ovate, ovate-lanceolate or
he collected it from both the places. elliptic-lanceolate, obtuse, acute or
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acuminate at apex, rounded, acute or
tapering at base, glabrous or shining rugose
and scabrous above, pubescent on the
nerves beneath; lateral nerves 5-12 on
either side; petioles 0.5-3 cm long, glabrous

Of puoc iberu lGdS ouyuxwa pers

long, subulate or filiform from triangular
base, bifid or entire. Inflorescence axillary
or terminal corymbose or compound
helicoid cyme, 1-3.5 cm across; branches
short, suberect, contracted glabrous or
pubescent; peduncles 2.5-6 cm long,
elongating in fruits, glabrous or pubescent.
Flowers 5-12 mm long, pinkish or white;
bracts and bracteoles deciduous, 2-3 mm
long, linear, glabrous or puberlous.
Hypanthium 0.6-1.5 x 0.5-1.75mm,
obovoid, glabrous or puberulous. Calyx
lobes 0.5-1.25 x 0.25-1 mm, triangular to
subulate, acute, puberulous. Corolla 4-
10.75 mm long, infundibuliform, slightly

broader at base, puberulous or glabrous

outside, villous at the middle or throat

within; lobes 0.75-2.5 x 0.5-1.75 mm,
ovate-lanceolate, sometimes triangular,
spreading, slightly curved inward, acute at
apex, slightly keeled at back. Stamens
adnate slightly above the base of corolla,
inserted ; filaments 0.8-2 mm long; anthers
1-2 mm long, narrowly oblong. Ovary 0.5-
1.25 x 0.4-1.5 mm, obovoid ; disc 0.25-0.8
mm high ; style as long as corolla tube or
slightly shorter, glabrous or pubescent;
stigma 2-lobed, 0.3-1.25 mm long, lobes
ovate-lanceolate, glabrous. Capsules 1.75-
2.5 x 4-5 mm, glabrous or puberulous,

laa v\nro:nf nt N A_ 1 ~m™M
olw ll, V. T~ wilil

locules ovate-oblong, tip straight or slightly
inclined outwards. Seeds 0.2-0.4 x 0.25-
0.35 mm, wrregularly angular or sometimes
5-6 angular, glabrous, brown; wall of the
areole thin with a number of tubercles on

Fl. : March-November.
Fr. : April-December.

Pollen : Oblate-spheroidal to prolate-
spheroidal, angular in polar outline, polar
axis (P) x equatorial axis (E) = 17-(28)
36 x 18-(29)-41 pm, 3-or 4-colporate; colpi
14-30 x 3-7 um, tapering to acute ends; ora
lolongate, 4-9 x 3-7 um or circular with
wavy margin, 3-5 pm in diameter, sexine

1 s 1vanars N S 10
1 Hl i, HIU1l V., U Hlll.

Note : Pollen grains vary greatly in size
but the shape is more or less constant,
oblate-spheroidal to prolate-spheroidal,
dlmorphlc either tri-or tetra- colporate ora
uauauy wluugatc, a rare occurrence i
genus, sometimes circular with wavy
margin.

Distribution : Nepal, Sikkim, West
Bengal, Bihar, Orissa and Bangladesh to

AArncnsann memnd ThaitlamAd t.a
1v1ya.uula ana inaiiana l

and Java in the south-east, from Andhra
Pradesh to Sri Lanka and Nicobar Islands

- mmod NA Vo
ﬁ east, lvididyad

to the south and Maharashtra and Goa to
the west

Key to the varieties
la. Stem usually simple .2
1b. Stem usually branched 23
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2a. Leaves ovate-lanceolate, acute to
acuminate at both ends, scattered hairy

above : ...0. rugosa var. rugosa

2b. Leaves broadly ovate, obtuse to subacute,
rounded or subcordate at base, glabrous

above : . rugosa

3a. Leaves ovate or lanceolate, glabrous or short
hairy above : 4

w
o

Leaves n”n\fl{\ to narrow
Al WA VWD y -\ a A~ VY

obtuse or acute at apex, narrowed at
base, glabrous above, brownish-green
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glabrous or puberulous; Flowers 6-10 mm

long, white with creamy yellow: tinge or
red; pedicels 0.5-1

loneg. elabrous or puberulous
b’ alwvl\l » A Wi AN\J £

pinkish-white to rosy

mm
jEo gy

lobes 0.75-1 x 0.4-0.6 mm. Corolla 5-8.25
mm long, infundibuliform, glabrous

beneath : ...0. rugosa var. decumbens

4a. Leaves narrowly lanceolate, acute or
acuminate at apex, acute at base, shining white

hananth ) wuconen vvar nrocomntors
vwvitvatiul . e U/, rusuau val., urxcracu

4b. Leaves ovate to narrowly lanceolate, acute
at apex, narrowed at base, greenish
beneath : ...0. rugosa var. merguensis

0. rugosa Wall. var. argentea (Hook. f)
Deb et Mondal in Bull. Bot. Surv. India.
24:228. 1982; Deb, Fl. Tripura State 2:
75. 1983. O. harrisiana Heyne var.
argentea Hook f. Fl. Brit. Ind. 3: 78.
1880 (Type : Sylhet, W. Gomez s.n. in
Wall.Cat. 6229 CAL! K!); O. argentea
(Hook. f.) Balakr. Fl. Jowai 1: 247.
1981. (Fig.49)

Herbs, 8-50 cm long; stem erect from
creeping base, glabrous or puberulous.
Leaves 2-10 x 1-4.5 cm, narrowly

ntas nr 1rmfp at anex
YWw Wi

v Aaialvew N Wiy

acute at base, shining white beneath,
glabrous above; lateral nerves 6-10 on
either side; petioles 0.5-2.5 cm long,
glabrous or puberulous; stipules 0.4-0.8 cm
lanag anhiiladn cmdica ~e lifid TaflAaracranca
WIIE, Stiouiare, €mire or oirid. innditotliiid

1.5-3 cm across; peduncles 2.5-5 cm long,

mm high, style 3. 75 6. 25 mm long,,
nnnhagrant: ctioma 0 '7( 28 mm lono
yuuwaycut, Slipluia V. 1 & 111811 1VE,

lobes ovate to narrowly ovate, glabrous.
Capsules 2-2.25 x 4-5 mm, glabrous. Seeds
0.2-0.3 x 0.25-0.3 mm.

Fi. & Fr. : March-December.

Distribution : Nepal and Sikkim, south
eastwards to Myanmar. Thailand and Malay
through Bangladesh, Meghalaya and all
other eastern states of India, Andaman &
Nicobar Islands, Karnataka and Sri Lanka
to the south.

Specimens examined : INDIA: Meghalaya.
Khasi Hills, Cherrapunji, Schlagiantweit
s.n. (BM); Khasi Hills, J. D. Hooker & T.
Thomson s.n. (CAL, K, BM); Mausmai, C.B.
Clarke 43738 A (CAL); Jherria Ghat, D.
Hooper 34712 (CAL); Pynursla, 4. S. Rao
47489 (CAL). Assam. Cachar, J. C. Prugla
47 (CAL), Lakhimpur, 4. Meebold 5693
(CAL);KataKhalR. F,, R.S. Rao 911 (CAL).
Tripura. Sipaijala,D B. Deb. 1772A (CAL).

anl
111 Luldb[ldl rrducbn

~ e~

I.H. Burkill 37380
(CAL); Kameng, Sissini, G. Panigrahi 6242
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A habit; B. flower; C. flower split open; D. fruiting; E. seed.
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& 6306 (CAL). Nagaland. Ghaspani, N. L.
Bor 18482 (L). Mizoram Lungleh, 4. T.
Gage 188 (CAL). Lushai Hills, N. E. Parry
30 (CAL). Andaman & Nicobar Islands.
Great Nicobar hills, M. 4. Ali 47 (CAL).
Karnataka. North Canara, Kutgal, W. A.
Talbot 628 (CAL); Suddshalli Karwar, L.
J. Sedgwick & T. R. D. Bell 6628 (CAL,
K); North Canara, Sirsi, L. J. Sedgwick &
T. R D. Bell 7035 (CAL). BANGLADESH :
Sylhet, W. Gomez s.n. in Wall. Cat. 6229
(CAL, K). MyaNMAR: Boronga Island,
Arracan, Mingoo hills, S. Kurz s.n. (CAL,
BM); Kachin hills, Shaik Mokim s.n.
(CAL). TeNassaRIM : Agaye, A. Meebold
(CAL); Eastern Tenassarim, A.F.G. Kerr
21609 (BM).

O. rugosa Wall. var. decumbens (Gardn.
ex Thw.) Deb et Mondal in Bull. Bot.
Surv. India. 24: 228. 1982. O.
decumbens Gardn. ex Thw. Enum. 419.
1864 (Type: Sri Lanka) C. P. 1500 m,
Thwaites C. P. 3656 A ! in CAL is
designated as lectotype). O.harrisiana
Heyne var. decumbens (Gardn. ex Thw.)
Hook. f. Fl. Brit. India. 3: 78. 1880.

(Fig.50)

Herbs, 7-30 cm long; stem decumbent,
branching, puberulous. Leaves 2-8 x 1-2

cm PIhnhn Or narrow n"lnflr‘ obtuse or

TSRay wassps Ui Ve W

acute at apex, narrowed at base, glabrous
above, brownish green beneath; lateral
nerves 6-9 on either side; petioles 0.5-1.5
cm long, puberulous; stipules 0.5-0.7 cm
long, triangular, 1-2-toothed. Inflorescence
1-1.5 cm across; peduncles 2.5-4 cm long,

puberulous. Flowrs 5-7 mm long; pedicels
0.7 mm long, puberulous. Hypanthium 0.8-
1x0.6-0.8 mm. Calyx lobes 0.75-1 x 0.4-0.6
mm. Corolla 4.2-6 mm long, infundibuliform,
puberulous outside, villous at the middle
within; lobes 1.25-1.5 x 0.75-1 mm.
Filaments 0.8-1.25 mm long; anthers 1-1.25
mm long. Ovary 0:7-0.9 x 0.5-0.75 mm; disc
0.25-0.5 mm high; style 3-5 mm long,
glabrous; stigma 2-lobed, 0.75-1 mm long,
lobes lanceolate. Capsule 2-2.5 x 4-4.5 mm,
glabrous. Seeds 0.2-0.3 x 0.25 mm, glabrous,
brown.

Fl. & Fr.
Distribution : India. Kerala, Sri-Lanka.

: June-October.

Snecimens examined - Inpia: Kerala

PYYrisviio SARGTETW . LN, s Qi

Malabar, Hocks & Law s.n. (CAL). Sri

Lanka: Thwaites C.P. 3656 (CAL).

O. rugosa Wall. var. merguensis (Hook.
f) Deb et Mondal in Bull. Bot. Surv.
India. 24: 228.1982. O. harrisiana

Heyne var. merguensis Hook. f. Fl. Brit.

Ind. 3: 78. 1880 (Type : Mergui-K
photo!). (Fig.51)

Herbs 10-25 cm tall; stems erect, rooting
below, pubescent. Leaves 2-6 x 1-3 cm,
ovate or narrowly lanceolate; acute at apex,
narrowed at base, greenish beneath; lateral
nerves 6-9 on either side; petioles 0.5-2 cm
long, pubescent; stipules 0.4-0.7 cm long,
triangular, entire or bifid. Inflorescence |-
3 cm across; peduncle 2.5-3 c¢cm long,
tomentose. Flowers 6-9 mm long; pedicels
0.5-0.75 mm long. Hypanthium 1-1.25 x
0.75-1 mm. Calyx lobes 0.5-0.75 x 0.25-
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Fig.50. O. rugosa Wall. var. decumbens (Gardn. ex Thw.) Deb et Mondal
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A habit; B. flower; C. flower split open; D. fruiting; E. seed.
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0.4 mm. Corolla 5-7.5 mm long,
infundibuliform, tomentose outside, villous
at the throat within; lobes-1.25-1.5 x 0.5-
0.85 mm. Filaments 1.25-1.5 mm long;
anthers 1.25-1.6 mm long. Ovary 0.75-1 x
0.6-0.8 mm; disc 0.3-0.5 mm high; style as
long as corolla tube; stigma 0.5-0.85 mm
long, lobes ovate-lanceolate. Capsule 1.75-
2 x 4-4.5 mm, pubesent. Seeds 0.2-0.3 x
0.25-0.3 mm, glabrous, brown.

Fl. & Fr. : March September.
Distribution : Myanmar ;. Mergui,
Rangoon.

Note : Hooker, f. (/.c.) cited its occurrence
in Nilgherries. Distribution of the variety
concerned raises doubt about its occurence
there.

Spec:mens examined . MYANMAR:
Rangoon C.W. 122 (CAL) ; Mergui,
Manglow, 4. Meebold 14893 (CAL),
Maymyo plataeu, 4. E. English 45 (E).

0. rugosa Wall. var. prostrata (D. Don)
Deb et Mondal in Bull. Bot. Surv. India
24: 228. 1982. O. prostrata D. Don,
Prodr. Fl. Nep. 136. 1825 (Type : Nepal,
1813, B. Hamilton s.n. BM, not seen);
DC. Prodr. 4: 415. 1830; G. Don, Gen.

Syst. Gard. Bot. 3: 522. 1834; Sant. &
Marchant in Bull. Bot. Surv. India 3(7\

aSws waslve

: 109. 1961; H. Hara, Fl. E. Himal. 313.
1966 (Wall. Cat. citation erroneous). O.
harrisonii G. Don, Gen. Syst. Gard. Bot.
3:523. 1834 (Type-: Malacca, S. Harris
s.n. herb. Heyne s.n. in Wall. Cat. 6236
CAL! K!); Trimen, Fl. Ceylon 2: 321.

[Vol. 39

1895; Cooke, Fl. Pres. Bombay 1: 596.
1903; Gamble, Fl. Pres. Madras 607.
1921; Haines, Bot. Bihar Orissa 443.
1922. (Fig.52)

Herbs, 7-46 cm long; stem prostrate,
rooting at lower nodes, glabrous or rarely
puberulous. Leaves 1.5-5 x.1-2 cm, broadly
ovate, obtuse to subacute at apex, rounded
or subcordate at base, glabrous; lateral
nerves 5-7 on either side; petioles 0.5-1 cm
long, glabrous or puberulous; stipules 0.3-
0.6 cm long, filiform from a triangular base,
entire or bifid. Inflorescence 1-2 cm across;

peduncle 2.5-3 c¢cm long, glabrous or
‘\nr ]I\ 1Q Fl 17=-% of Q_1n ™M moy

puuvn UIU Uo. UID UT1V 11111 lOll Y lJCLIV

nmI( pedicels 0.5-1 mm long. H
pink pedicels 0.5 nm long. yp

0.6-1 x 0.5-9 mm. Calyx lobes 0 6-1 x O 35-
0.75 mm. Corolla 7-9 mm
infundibuliform, glabrous outside, villous
at the throat within ; lobes 1.25-1.75 x 0.75-
1 mm. Filaments 1.75-2 mm long; anthers
1.75-2 mm long. Ovary 0.5-0.8 x 0.4-0.75
mm; disc 0.5-0.75 mm high; style 4.5-7 mm
long; stigma 0.3-0.5 mm long, lobes ovate-
lanceolate. Capsule 2-2.25 X 4-4.5 mm,
glabrous. Seeds 0.2-0.3 x 0 3-0.35 mm,
glabrous, brown.

Fl. & Fr.

Distribution : Nepal, Bhutan, Bihar and
Orissa to Malay through Myanmar and
Maharashtra, Goa, Tamil Nadu And Kerala
to Sri Lanka.

long,

. April-November.

Specimens examined : INDIA: Bihar,
Saranda forest, Srivastava 75210 (LWG).
Orissa. Baripada, Meghasni forest, S./.
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Fig.52. O. rugosa Wall. var. prostrata (D. Don) Deb & Mondal
A. habit; B. flower; C. flower split open; D. fruiting; E. seed.
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Kapoor 73359 (E. LWG). Andhra Pradesh.
Godavary Jungles, R. W. Indu s.n. (CAL).
Tamil Nadu : Kanyakumari, Kilavirumalai,
A.N. Henry 48134 (CAL, MH). Madras.
Blatter & Hallberg 203 (CAL); Madura,
K.C. Jacob 17640 (CAL, MH); Nilgiri,
Thomson s.n. (CAL); Tirunelveli,
Courtallum, Wight s.n. (Kew Distrib. No. 365)
(E); Siruvam, 4. N. Henry 511 (CAL, MH).
Kerala. Palghat, Silent Valley R.F., E.
Vajravelu 26058 (CAL, MH); R. Ansari
51489 (CAL, MH); Trivandrum, Bonaccord
Estate, J. Joseph 44492 (CAL, MH); South
Malabar, Dhoni, C. E. C. Fischer 1996
(CAL); Donmudi Hills, E. Barnes 1190 (K).
Karnataka. Garsappa falls, 4. Meebold
9931 (CAL); Castle Rock, L. S. Sedgwick
2736 (CAL); North Canara, Yellapur, R. W.
Indu s.n. (K), South Canara, Sullia, C. 4.
Barber 2130 (CAL, MH); Gundier, 4.
Meebold 9932 (CAL); Balchalley State
forest, Augumbe, K. S. Srinivasan s.n.

/MOTON AL nna LL..,. e

(BS1S). Manarasntra. Katiekan evergreen
Faract 4 anmnmrlnn 104N (C AT Y Danna
iVl Ubl, J. LCTIrnusisuevs 177V \\/[’l.l.d} | UUlla

Kalapani forest, B. Venkata Reddi 96020
(BSI). Goa. N. P. Singh 124588 (BSI);
Usgao, R. S. Raghavan 103424 A (BSI).
NEeprAL : Gokarna, P. Pradhan & R. Thapa
4530 (CAL). BHuTAN: Trashmangstchu : F.
Ludlow, G. Sherriff & J. H. Hicks 20482
(BM). MyaNMar : Kachin Hills, Kingting,
Shaik Mokim s.n. (CAL); Juonugoo, 4.
Reeuger s.n. (CAL). MaLAYA : Malacca, S.
Haris s.n. ex Wall. Cat. 6236 (CAL, K).

O. rugosa Wall. var. rugoesa. Hook. f. FlL.
Brit. India 3: 78. 1880. (Fig.53)

[Vol. 39

Herbs, 5-60 cm long; stem ascending from
creeping base, pubescent. Leaves 2-8 x 1-5
cm, ovate to ovate-lanceolate, acuminate at
base and apex, scattered, hairy above; lateral
nerves 6-10 on either side; petioles 0.5-3
cm long, pubescent; stipules 0.7-1 cm long,
filiform from a triangular base, entire or 2-
fid. Inflorescence 1-2 cm across; peduncles

3-6 cm long, pubescent. Flowers 7.25-11.25
mm long, white or pinkish-white; pedicels
0.5-1 mm long. Hypanthium 1-1.5 x 1.25-
1.75mm. Calyx lobes 1-1.25 x 0.75-1 mm.
Corolla 6.25-10 mm long, infundibuliform,
puberulous outside, villous at the throat
within; lobes 1.75-2.5 x 1.25-1.75 mm.
Filaments 1-1.5 mm long; anthers 1-1.75
mm long. Ovary 0.8-1.25 x 1-1.§ mm; disc
0.5-0.8 mm high; style 5-6 mm long; stigma
0.5-0.8 mm long, lobes lanceolate.
Capsules 2-2.5 x 4-5 mm, glabrous. Seeds
0.2-0.4 x 0.25-0.35 mm.

Fl. : May-August.

Fr. : June-October.

Distribution : Nepal, Sikkim, West Ben-
gal (Darjeeling district) to Meghalaya,
Nagaland and Myanmar in the east and
Malay and Java in the south-east.

Specimens examined : IND1A: Sikkim.
Nagree, T. Anderson 526 (CAL); Sinchung,
T. Anderson 671 (CAL), Tumblong, G. A.
Gammie 240 (CAL); Slik, Ribu 888 (CAL),
Karponang, W. W. Smith 3040 (CAL),
Changu, W. W. Smith 3248 (CAL);
Karponang, Bor & Kirat Ram 20743 (DD).
West Bengal. Darjeeling dist., Rungbee, C.
B. Clarke 12211 B (CAL); Suriel, K. Biswas



1997} DEB AND MONDAL ; TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 17

> SR\ ‘z / :‘. ,"
WA
N
Y 2 % !
\ \(\“\\ Y \ ‘:-"

\

Fig.53. O. rugosa Wall. var. rugosa
A. habit; B. flower; C. flower split open; D. fruiting; E. seed.
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7450 (CAL); Senchal lake, D. Das 143
(CAL). Meghalaya. Khast & Jaintia Hills,
Surarim, . H. Burkill & S. C. Banerjee 142
(CAL); Maslamang, I. H. Burkill & S. C.
Banerjee 292 (CAL); Jherria ghat, D.

[Vol 39

peduncles 2-5.5 cm long, slender, hirsute.
Flowers 5-7 mm long, white or pale green;
bracts and bracteoles similar, persistent,
concealing the flowers, 5.5-9 x 2-3.5 mm,
lanceolate, obtuse, pinkish when dry,

Hooper 34712 (BSIS); Pynursla, 4.5. Rao
47489 (CAL). Nagaland. Chudama, D.
Prain sn. (CAL, BSIS); Konoma, G. Wart

11701 (BSIS). NepAL : Wall Cat. 6235 (K,

CAL), Pahung to Topkegola, S.C. Banerjee

778 (CAL). MyaNMAR ;: Htawgaw Bum, G.

Forrest s.n. (E).

38. O. subcapitata Wall. ex Hook. f. FI.
Brit. India. 3:83.1880 (Type : Sylhet, W.
Gomez s.n. in Wall. Cat. 6238! iso. CAL,
BM. Type locality Sylhet appears to be
erroneous. Probably the type was col-
lected from Khasi or Jaintia [Jowai]
Hills by W. Gomez who resided at Sylhet
wherefrom it was sent to Wallich);
Kanjilal er al., Fl. Assam 3:42. 1939;
Balakar. Fl. Jowai 1:248. 1981; Deb &
Mondal in Nayar & Sastry, Red Data
Book Ind. PI. 2:229. fig.1. 1988,

(Fig.54)

Herbs, 15-30 cm long; stems ascending
from creeping base, slender, branching,
hirsute. Leaves 3.5-15 x 1.5-5 cm, elliptic to
elliptic-lanceolate, acuminate at apex, slightly

tapering at base, hirsute; lateral nerves 5-14

on either side; petioles 1-2.5 cm long, hirsute;

stipules 5-7 mm long, ovate, acuminate,
entire, hirsute at margin and midrib.

Inflorescence terminal sub-capitate cymes,

0.8-1.8 cm across, contracted, hirsute;

ciliate; pedicels 1-1.75 mm long, hirsute.
Hypanthium 1-1.25 x 0.75-1 mm, obovoid,
hirsute. Calyx lobes 0.8-1.2 x 0.5-0.6 mm,
ovate-lanceolate, acute, ciliate. Corolla 4-
5.75 mm long, broad at base, narrowing
upwards, glabrous outsidé, villous at the
throat within; lobes 1-1.3 x 0.7-0.9 mm,
ovate-lanceolate, spreading, acute, hirsute
at back. Stamens adnate to the throat of
corolla or shghtly below, scarcely exserted,
filaments 1-1.3 mm long; anthers 0.9-1.2
mm long, linear-oblong. Ovary 0.8-1 x 0.6-
0.8 mm, obovoid; disc 0.5 mm high; style
1.8-2.2 mm long, glabrous; stigma capitate,
0.6-0.7 x 0.4-0.5 mm, hirsute. Capsules 1.5-
1.75 x 4-4.75 mm, glabrous, locules ovate-
oblong with straight tip. Seeds 0.35-0.5 x
0.3-0.5 mm, 5-6-angular, glabrous, brown;
areoles 4-6-gonal, wall of the areodle
moderately thick with a number of tubercles.

Fl. & Fr. : May-October.

Pollen Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial axis
(E)= 26-(28)-30 x 29-(30)-32 pm, 3-
colporate, colpi 24-26 x 3.5-4 um, tapering
to acute ends; ora circular, 5 um in diameter;
sexine 2pum, nexine 0.25 um, ruguloreticulate;
lumina 0.75-1 pm, muri 0.5-0.75 pm.

Distribution : Meghalaya.
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Fig. 54. O. subcapitata Wall. ex Hook.f.
A. habit; B. flower; C. flower split open; E. & D. fruiting; E. seed.
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Ecology : Grows on moist shaded places  glabrous, sometimes puberulous; peduncles

in the forest near streams at 900-1600m, 1-3 cmlong, glabrous or puberulous. Flowers,
10-15 mm long, pink or white; bracts

persistent, 0.7-1 cm long, lanceolate, acute,
glabrous with prominent midrib; bracteoles

persistent, 0. cm long, linear-lanceolate,
(K, BM, CAL MH) Mausma1 R K. Das acute, glabrous pedicels 1.5 mm long,

34956 (CAL)’ Pynursla, . W Koelz 23421 glabrous or puberulous. Hypanthium 1-
(L); Jaintia hills, N.P. Balakrishnan 42550 1.75x1.5-2 mm, broadly trapezoid,

above m.s.l.

Sveczmens examined : MEGHALAYA

(CAL). glabrous or puberulous. Calyx lobes 1-

Note : Probably all the collections were 1.25x0.75-1 mm, triangular, obtuse,
made from Jaintia Hills where the natural glabrous or puberulous. Corolla 9-13 mm.
habitats are being destructed for development  long, infundibuliform, glabrous; lobes 2-2.75

activities. Efforts should be made to collect * 1.5-2 mm, ovate, acute, shortly keeled at
the plant and grow it in Botanic gardens.  back. Stamens adnate at the middle of corolla-

39. 0. succirubra King ex Hook. f. Fl. Brit. tube or slightly below, inserted, filaments 1-
India 3: 82. 1880 (Type : Mungpoo, 1..5 mm long; anthers 2-4 mm long, oblong-
1500-1800 m, J. D. Hooker OPHIORRHIZA ]mear..Ova.ry 0.75-1.25 1'_5’1-8 mm, broadly
17! Syntype K, CAL); C.B. Clarke in obovoid; disc 0.75-1 mm high; style 4-6 mm

: long, ; sti deeply 2-lobed, 1.5-
Journ. Linn. Soc. Bot. 25 : 31. 1887; H. ong glaby ous, stigma deeply ~-0 ‘e.

) 2.5 mm long, lobes lanceolate to linear-
Hara, Fl. E. Himalaya 314. 1966;

, , "> lanceolate, pubescent. Capsule 2,25-3.5 mm
Mukerjee et al. in Rec. Bot. Surv. India 6-9 mm, glabrous or puberulous, locules

20(2): 120.1973; Balakr. FL. Jowai 1. ,uate oblong, tip slightly inclined outwards.
248. 1981; Deb. Fl. Tripura State 2: 75. Seeds 0.5-0.75 x 0.4-0.5 mm, 5-6-angular,
1983. (Fig.55)  glabrous, brown, wall of the ateole thick with
Herbs, 50-75 cm tall; stems erect, anumber of tubercles on it and in the areolar
somewhat woody at base, branched, glabrous.  space.
Leaves 4-20 x 2-8 cm, elliptic to elliptic- Fl. & Fr. : Throughout the year.
lanceolate, sometimes elliptic-oblong, Pollen - Oblate spheroidal, angular in
acuminate at apex, acute at base, glabrous, polar‘ outline, polar axis (P) x equatorial
purple beneath on drying; lateral nerves 8-13 .. (E) = 30-(33)-42 x 30-(37)-57 pm, 3-

on either side; petioles 1-3 ¢m long, glabrous; 1 ‘ 11 9R.40 x S8 - :
colporate; colpi 28-40 x 5-8 um, tapering

stipules 5-7 mm long, broadly lanceolate, e SRS TN € € i i
’ lU dbUlU UHUD Uld Ullbuldl ‘I"'J.J Hlll 11

entire or bifid, glabrous. Inflorescence diameter; sexine 1.75 pm, nexine 0.25 um,

terminal corymbose cymes, 2.5-3 cm across,  ryguloreticulate; lumina 0.5-1 pm, muri 0.5
contracted, at first drooping then erect, pm



1997] DEB AND MONDAL : TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 121

Fig. 55. O. succirubra King ex Hook. f.
A. habit; B. flower; C. flower split open; D. fruiting; E. seed.
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Nore : The colour of leaves particularly
the lower surface becomes deep purple on
drying. Poilen grains vary greatly in size
but the shape is constant.

Distribition Sikkim and West Bengal
to Myanmar through Meghalaya, Assam
and all other states of eastern India.

Ecology : Grows on clayey soil up to

sdra - da

2400 m in altitude.

Specimens examined : Inpia. Sikkim, G.
King sn. (CAL). West Bengal. Darjeeling
dist, Rungbee, C.B. Clarke 12160 (B, C,
D, E-CAL, F-BM); Sormpahar, C. B.
Clarke 27563 A (CAL); Mungpoo, C. B.
Clarke 36462 (BM), Rumbhijhora, W. W.
Smith 351 (CAL); Sonada, G. H. Cave s.n.
(E); Darjeeling, S.K. Mukherjee 873 (CAL).
Meghalaya. Garo hills, Phulbari, W.N.
Koelz 25112 (L), Assam. Nowgong dist,
Doboka Reserve forest, N.P Balakrishnan
39479 (CAL). Arunachal Pradesh. Lohit
dist, Mawaito Nathai, J. Joseph 48831
(CAL); Tirap dist, Lansang forest
(Kothong), D. B. Deb 21622 (CAL,
ASSAM). Nagaland. Kohima, C. B. Clarke
41050 (CAL); Kohima, C. B. Clarke
41062A (K); Kohima, D. Prain s.n. (CAL).
Mizoram. Mizo Hills, RM. Datta 33809
(CAL). Tripura. Chandrapur reserve, D.B.

Deb (CAL); MyanNMaR: Tenasserim

waalead ot

division, Moolyet, G. Gallatly 184 (CAL).

40. O. thomsonii Hook. f. Fl. Brit. Ind. 3:
82. 1880 (Type : Darjeeling, Griffith s.
n. ! K, CAL; Sikkim,1200-1800 m, J.
D. Hooker s. n. | K, CAL; Sikkim,

[Vol. 39

21.7.1857; T. Thomson s.n. K); Hara, Fl.

E. Himal. 314. 1966. (Fig.56)

Herbs perennial, 15-60 cm tall; stem
erect, with creeping base, slender, glabrous.
Leaves 2-12.5 x 1-4 cm, ovate, ovate-
elliptic or sometimes ovate-lanceolate,
subacute to acute at apex, obtuse to acute
at base, glabrous above, puberulous on the
nerves beneath; lateral nerves 5-10 on
either side; petioles 0.5-1.8 cm long,
slender, puberulous; stipules 3-8 mm long,
narrowly linear with broad base, entire,
glabrous or puberulous. Inflorescence
terminal and axillary corymbose cymes,
1.2-2 cm across, branches spreading,
suberect, glabrous; peduncles 1-6 cm long;
slender, glabrous. Flowers 5-12 mm long,
white or pale pink; bracts and bracteoles
similar, persistent, 3-7 mm long, linear,
acute, glabrous; pedicels 1-1.5 mm long,
glabrous. Hypanthium 0.75-1.25 x 0.6-0.8
mm, obovoid, puberulous. Calyx lobes 0.4-
0.6 x 0.3-0.4 mm, subulate, acute,
puberulous. Corolla 4.25-10.75 mm long,
infun-dibuliform, tube short, glabrous
outside, glabrous or sometimes a villous
ring at the middle within ; lobes 1.5-1.8 x
0.75-1.25 mm, broadly ovate, acute, shortly
keeled at back, glabrous. Stamens adnate
to base of corolla or slightly above,
inserted; filaments 1.5-2 mm long,
glabrous; anthers 1.25-1.5 mm long;
oblong-linear. Ovary 0.6-1 x 0.5-0.75 mm,
obovoid to subglobose; disc 0.3-0.75 mm
high; style as long as corolla tube, slender,
glabrous, stigma bilobed, 0.75-1 mm long,
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Fig.56. O. thomsonii Hook. f.
A. habit, B. flower; C. flower split open; D. fruiting; E. seed.
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lobes lanceolate, acute, glabrous. Capsule
1.5-2 x 3-6 mm, glabrous, locules ovate-
oblong with straight tip. Seeds 0.3-0.5 x
0.4-0.5 mm, irregularly angular, glabrous,
brown wall of the areole moderately thin
with a number of tubercles on it and hooded
over the areolar space.

Fl.: January-September.
Fr.: July-November.
Pollen
polar outline, polar axis (P) x equatorial
axis (E) = 30-(31)-32 x 32-(34)-35 pm, 3-
colporate; colpi 28-30 x 4-6 p.m tapering
to acute ends; ora circular, 5-7 um in
0.2

. Oblate-spheroidal, angular in

1 b a1 ”IE m. nexine £ ..o
aidicicr, SCAIIIC 1. /9 HII, IICA I C LD 11,
ﬁ--n--l;s-on“a--';\‘n- I‘Im:“g\ N & N 778 an seewwee
Luguiviciuvuialo, 1ullliiia v.Jo=v. 70 Ll 111uil
0.5 pm

Distribution : India, West Bengal,

Manipur; Nepal, Bhutan, Myanmar.

Ecology : Grown on moist soil in stone
crevices under shade at 1200-2100 m above
m.s.1.

Specimens examined INDIA : Manipur.
Ukhrul, F. Kingdon-Ward 17539 (BM).
Sikkim. G. King 925 (CAL) & 4722 (CAL);
Gangtok, Bor & Kiratram 20613 (DD);
Gangtok, H. Hara et al. 1274 (BM);
Gangtok, N.C. Majumdar & R.N. Banerjee
316 (CAL). West Bengal. Darjeeling,
Kurseong, J.S. Gamble 3748 A (K) & C.B.
Clarke 35589 A & B (CAL); Darjeeling,
Laketoni JM. Cowan s.n. (E); Kalimpong,
Dobpehan reserve forest, K.P. Srivastava
& A. Singh 62720 (LWG). BHUTAN :
Dumsong, C.B. Clarke 26407 A (BM).

[Vol. 39

MyANMAR: Mt. Victoria, R.E. Cooper 5963
A (E); NeraL: Bongakhani, Stainton, Sykes
& Williams 3956 (E, CAL);, Godavari,
Kathmandu valley, 4.D. Schilling 572 (K).

41. O. tingens C.B. Clarke ex C.E.C.
Fischer in Kew Bull. 1940: 33, 1940
(Type : Naga Hills, Kohima, 1740 m

24th October188S, C.B. Clarke 41121
A! holo -K. iso. CAL); Deb, Fl. Tripura
State 2:76:1983. Deb & Mondal in
Nayar & Sastry, Red Data Book Ind. P1.

2 :231. fig.1. 1988. (Fig.57)

Herbs, 30-150 cm tall, sometimes
undershrubs; stems erect, sometimes
trailing, simple or branched, terete,
somewhat woody glabrous below,
puberulous above. Leaves 2.5-17 x 1-6 cm.
lanceolate or broadly ovate-lanceolate,
acute to caudate acuminate at apex,
tapering, more or less decurrent at base,
dark brown, glabrous or scattered short
hairy above, pale or reddish, puberulous on
the nerves beneath; lateral nerves 7-14 on
either side; petioles 1.5-4 cm long,
pubescent; stipules persistent, 2.5-10 mm
long, linear-lanceolate, entire or deeply 2-
fid, puberulous. Inflorescence terminal
corymbose cyme, 1-4.5 cm across,
spreading, puberulous; penduncles usually
1-3 cm long, elongating up to 8.5 ¢cm on
fruiting, stout, pubescent. Flowers
heterostylous, 6-10 mm long, purple or
white; bracts deciduous, 5-8 mm long,
linear, glabrous or puberulous; bracteoles
deciduous, 3-5 mm long, linear, glabrous
or puberulous; pedicels 0.75-1 mm long,
puberulous. Hypanthium 1-1.25 x 0.25-1
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Fig. 57. O. tingens Clarke ex Fischer
A. habit; B. flower, C & D. flower split open; E. fruiting; F. seed.
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Fig.58. O. tirunelvelica Henry & Subra.
A. habit; B. flower; C. flower split open; D. fruiting; E. seed.



at base, pubescent. Leaves 3-15 x 1-6 cm,
ovate-lanceolate, subcaudate acuminate at
apex, slightly tapering at base, glabrous or
scattered short hairy above, pubescent on
the nerves beneath; lateral nerves 6-14 on
either side; petioles 0.5-3 cm long,
pubescent; stipules 2-11 mm long,
lanceolate, single-nerved, entire or bifid,
pubescent. Inflorescence terminal
corymbose cymes, 1.5-4 cm across,
branches somewhat stout, ascending,
hirsute; peduncles 1-5.5 cm long,
elongating in fruit, hirsute. Flowers
heterostylous, 8-13 mm long, pink or
white; bracts persistent, 6-15 mm long,
linear, slender, hispid; bracteoles
persistent, 4-8 mm long, linear, slender,
hispid; pedicels 1-1.5 mm long, pubescent.
Hypanthium 1-1.25 x 0.75-1 mm, obovoid,
pubescent. Calyx lobes 0.75-1.25 x 0.5-

0.75 mm, subulate, acute, pubescent.
Corolla 7-11.5 mm long, infundibuliform,
hirsute outside, glabrous or villous at the
middle of corolla within; lobes 1.25-1.75
x 1-1.5 mm, ovate, acute. Stamens adnate
to the middle of corolla or slightly below,
inserted; filaments 0.75-1.5 mm long;
anthers 1.25-1.75 mm long, linear-oblong.
Ovary 0.8-1 x 0.6-0.8 mm, globose; disc
0.5-0.7 mm hu)h stvle either 5-8 mm 10112

e e ~ o Svyay WAIVE

slender, pubescent or 1-2 mm long, glabrous;
stigma 2-lobed, 0.8-1.25 mm long, lobes
ovate, often unequal, glabrous. Capsule 2-3.5
x 5-8 mm, pubescent, locules ovate-oblong,
tip silightly inclined outwards. Seeds 0.3-0.5

X 03%.08 mm A4_6 anol I“ OlabIQuS;
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brown; testa cells 4-6 gonal, bounded by
thick, smooth wall.

Fl. : April-September.
Fr. June-October.

Pollen : Prolate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 41-(45)+«50 x 37-(44)-51um, 3-
or 4-colporate; colpi 29-38 x 5.5-7 um,
tapering to obtuse ends; ora circular, 5.5-
8.5 pwm in diameter; sexine 1.75 pm, nexine
0.25 pum, rugulo-reticulate; lumina 0.75-1
pm, muri 0.5-0.75 pm.

Note. : Raphides present in stems, leaves
and petioles.

Distribution : West Bengal (Darjeeling
dist.), Sikkim & Nepal to Myanmar.

Ecology . Grows on moist, cool shady
ices of rocks at 300-2400 m.

Speczmens examined : INDIA: Sikkim.
Rungpo, Kari 1470 (CAL); Namchi, Smirh

O, Mo QAVIC AT Y « Clanctaly W I/ Cuaisl
o LUve O \\Jm} \Jallsltal\ rr. rr, L"l,""

2922 (CAL); Karponang, G. H. Cave s.n.
(E); Gangtak, N. L. Bor 405 (DD) & K.
Biswas 7085 (CAL); Yuksum, Dubdi forest,
S. N. Mitra 9512 (CAL); Dikchy, S. K.
Mukherjee 4945 (CAL). West Bengal.
Darjeeling dist., C. B. Clarke 26624 B

(BM); C. B. Clarke 26711 C (K); C.B.
Clnv’ra 35207A (CAT ) C. B. Clarke 35393

ST VY T S ha l&;\\z‘ u} IV T Id ST

E (CAL);, Mungpoo, Rhomoo 316 (CAL);
Mungpoo, Kari 1287 (CAL); Munsong,
Kari 1526 (CAL); Rongoo, K. Biswas 9856
(CAL); Kurseong, Dow Hills, D. Das 160
(CAL). Meghalaya. Shillong peak, R. S. Rao

2747 (CAIN & R S Rao 14055 (CAL):

i \\Jllu} WA &L AJ,. LV 0 S \\/nu’
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Fig. 59. O. treutleri Hook. f.
A habit; B. flower; C. & D. flower split open; E. fruiting; F. seed; G. Ls. of ovary.
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Mawphlong, S. L. Kapoor 69567 (LWG).
Arunachal Pradesh. Lohit dist., Hayuliang,
A. S. Rao 48046 (CAL); Subansiri dist.,
Khuni Pahad to Petepool, G. Panigrahi
19619 (CAL); Tirap dist., Kothong, D. B.
Deb 26065 (ASSAM).
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elongating up to 5.5 cm in fruiting, densely
pubescent. Flowers 6-10 mm long, pink or
white ; pedicels 0.75-1 mm long, pubescent.
Hypanthium 0.75-1 x 0.6-0.8 mm, obovoid,
pubescent. Calyx lobes 0.75-1 x 0.5-0.7
mm, ovate, acute, pubescent. Corolla 5.25-

44, O. trichocarpa Bl Bijdr. 977. 1826

9 mm long, tubular, puberulous outside,

(Sphalm. trichocarpon) (Type : Java,

Linga Jattie and Kambanga Island in
shady places 1823, Blume s.n. L, not

I Brit. Indla 3 78. 1880; Prain,
Beng. Pl. 1: 561. 1903 ; Bakh f. in Backer
& Bakh f. Fl. Java 2: 291. 1965. O.
hispidula Wall. ex G. Don, Gen. Syst.
Gard. Bot. 3: 523. 1834 (Type : Tavoy,
Wall. Cat. 6234); Walp. Rep. Bot. Syst. :
2: 503. 1843, Ridely, Fl. Malay Penin. 2:
40. 1923; Craib, Enum. Fl. Siam 2(1) : 64.
1932. O. villosa Kurz in Journ. Asiat. Soc.
Beng. 46(2) : 130. 1877 excl. syn. non
Roxb. (Fig.60)
Herbs perennial, 10-15 cm tall; stem
erect, branching, densely pubescent. Leaves
1.5-14 x 1-4.5 cm, narrowly ovate, acute
or acuminate at apex, acute at base,
glabrous or scattered short hairy above,
pubescent on the nerves beneath, pale green
on drying; lateral nerves 7-12 on either side;
petioles 0.5-3 cm long, pubescent; stipules
3-18 mm long, ovate with long narrow
apex, pubescent. Inflorescence terminal and
axillary dichotomously branched cymes 1-

7 Q YA NAr A~ man o bl aaccrnsnmad Adeamacnnler
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pubescent; peduncles 1-3.5 cm long,

villous at the throat within ; lobes 1.5-1.75
x 1-1.25 mm, ovate, acute. Stamens adnate
to the base of corolla or slightly above,
inserted; filaments 0.8-1.2 mm long;
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0.4- 0 5 mm hlgh style 4. 25 5 25 mm long,
glabrous; stigma 2-lobed, 1-1.5 mm long,
lobes lanceolate, acute, glabrous. Capsules
1.5-2.5 x 3.5-6 mm, pubescent, locules
ovate-oblong with straight or slightly
inclined tip. Seeds 0.3-0.4 x 0.25-0.4 mm,
irregularly angular, glabrous, brown; wall
of the areole moderately thin without any
tubercles or ornamentation.

Fi. : May-September.
Fr : July-October.

Pollen : Prolate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 28-(32)-37 x 26-(30)-34 pm, 3-
colporate; colpi 22-34 x 4-6 um, tapering
to acute ends; ora circular, 3.5-6 um in
diameter; sexine 1.75 pm, nexine 0.25 um,
rugulo-reticulate; lumina 0.5-0.75 um, muri
0.5 um.

Distribution : India. West Bengal, Orissa
and Andaman Islands; Bangladesh,
Myanmar, Thailand, Malay, Java.

D
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u-; ]
'-i

Ecology : Grows on moist shady sandy
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Fig. 60. O. trichocarpa BI.
A. habit; B. flower; C. flower, split open, D. fruiting; E. seed.
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soil in stone cravices near streams up to 540
m.

Specimens examined : INDIA: Orissa.

Dhenkanal dist. Kapilas Hill, H.F. Mooney
2727 (K). Kalahandi dist. Nwangiri, 8. K
Mukerjee 4184 (CAL); Keonjhar dist.,

Rebna Reserve forest, Phuljhar Valley, H.F.
Mooney 1165 (K). Andaman Islands. Pal
Mun ng s.n. (CAL) Tuggapur J. L Ellis

tﬂ
o
B
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Nayshahar Island Forest, .

Balakrishnan 344 (PBL); Betapur, N.

Bhargava 1851/1 (CAL, PBL); Billyground

N. Bhargava 1909 (CAL, PBL, E);

Nilambur, N. Bhargava 2479 (CAL, PBL).

Hut Bay, N. Bhargava 3276 (CAL, PBL).

BancLaDESH : Chittagong, J. L. Lister s.n.

(CAL); Bariadhala, D. Hooper 25915

(BSIS); Hazarikhal, D. Hooper 25992

(BSIS). MyanMaRr : Pegu, Paungde, J.

Keenan, U. Tun Aung & R. H. Rule 1013

(E); Sagaing, Katha, Myadaung, K. Biswas

538 (CAL). Tenasserim, Thaton, 4.

Meebold s.n. (CAL); Myiffa, 4. Meebold

s.n. (CAL); Wagon, 4 Meebold s. n. (CAL);

Tavoy, J. Keenan, U. Tun Aung & R H.

Rule 1291 (E).

45. 0. villosa Roxb. (Hort. Beng. 85. 1814,
nom, nud &) Fl. Ind. 2: 546. 1824 & 1:
702. 1832; (Type: Chittagong, cultivated
in Hort. Bot. Calc., Roxburgh s.n. in

Wall. Cat: 6230 CAL !) ; DC. Prodr. 4:°

415. 1830; G. Don, Gen. Syst. Gard. Bot.
3:522. 1834; Hook. f. Fl. Brit. India 3:
79. 1880; Prain, Beng. P1. 1: 561. 1903;
Deb, Fl. Tripura State 2:76.1983.
(Fig.61)
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Herbs perennial, 10-50 cm tall,
suffruticose, branched, villous. Leaves 3
10 x 1.5 - 5 cm, narrowly ovate, subacute
to acuminate at apex, acute at base,
glabrous or pubescent above, villous and
pale beneath; lateral nerves 5-11 on either
side; petioles 0.5-2 cm long, villous;
stipules 6-9 mm long, ovate, fimbriate with

two narrow apices, villous. Inflorescence

across, dense-flowered, ferruginous
pubescent; peduncles 1-6 cm long, villous.
Flowers subsessile, 6-8.5 mm long, white
or reddish. Hypanthium 0.75-1 x 0.6 0.75
mm, obovoid, pubescent. Calyx lobes 0.6-
0.8 x 0.5 - 0.6 mm, ovate, acute, pubescent.
Corolla 5.25- 7.5 mm long, tube 5-angular,
ferruginous pubescent outside, villous at
the throat within; lobes 1.25 2 x 0.8-1.25
mm, ovate, acute, shortly keeled at back.
Stamens adnate to base of corolla or slightly
above, inserted ; filaments 3-3.5 mm long;
anthers 1.5-1.75 mm long. Ovary 0.6 0.8
x 0.5 -0.7 mm, obovoid ; disc 0.3 0.5 mm
high; style 3 4 mm long, glabrous; stigma

2-lobed, 0.75 -1 mm long, lobes ovate-

lanceolate, obtuse, villous. Capsules 1.5
2 x 3 - 5.5 mm, hispid ; locules ovate-
oblong with straight tip. Seeds 0.3 0.4 x
0.35 0.4 mm, S 7-angular, glabrous,
brown; wall of the areole moderately thin
with a number of tubercles on it.

Fl. & Fr. :

Pollen : Prolate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) =27 (29) 32x25-(27) 31
pm, 3-colporate; colpi 18 24 x 3 - 7 pum,

April-September.
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Fig. 61. O. villosa Roxb.
A habit; B. flower; C. flower split open; D. fruiting; E. seed.
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tapering to acute ends, ora circular, 3.5 7
um in diameter; sexine 1.75 pm, nexine
0.25 um, rugulo-reticulate; lumina 0.5
0.75 um, muri 0.5 pm.

Distribution : India. Tripura, Andaman
& Nicobar Islands, Bangladesh, Myanmar,
Malay.

Ecology : Grows on moist shady places.

Specimens examined : INDIA: South
Andaman, North of Margine Bay, S. Kurz
s.n. (CAL); North of watering cave, S. Kurz
s.n. Tripura. Kumarghat, D. B. Deb 876
(CAL); Sipaijala, D. B. Deb 1772 (CAL).
BancLaDEsH: Chittagong, Demagir; J.L.
Lister 269 (CAL); Barkul, J. L. Lister s.n.
(CAL); Chittagong, King's Collector s.n.
(CAL); Chittagong, J. Wood s.n. (CAL),
Kodala hill, King’s collector s.n. (CAL);
Barkul, King’s Collector 520 (CAL);
Garjania, J M. Cowan 426 (E);, Razu Range,
Chainda, Abdus Salam 57 (E). MYANMAR:
Bhamo Division, Anderson s.n. (CAL);
Pegu Yomah, S Kurz 3085 (CAL); S. Shan
State, Keng Tung, Mac Grigor s. n. (CAL).

46. O. wallichii Hook. f. Fl. Brit. Ind. 3:
79. 1880 (Type: Khasia Hills, De Silva
s.n. in Wall. Cat. 8358 K! CAL! BM);

Kanjilal et al. Fl. Assam 3: 42. 1939.
(Fig.62)

Herbs 30-60 cm tall, stems procumbent

hrans [PRg | PRy tha nadac intarnndac
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1.75-2.5 cm long, glabrous. Leaves 6-15 x 2-
6 cm, elliptic-lanceolate, caudate-acuminate
at apex, acute, obtuse or sometimes rounded
at base, glabrous, coriaceous, pale reddish
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beneath on drying; lateral nerves 6-11 on
erther side; petioles 0.5-2 cm long, slender,
glabrous; stipules deciduous, minute,
subulate. Inflorescence terminal, corymbose
cymes, 1.5-4.5 cm across, puberulous.
Flowers heterostylous, 2.5-3 ¢cm long, white,
pinkish-white or- purple, sweetly fragrant;
bracts and bracteoles deciduous, 2.5-3 mm
long, linear, puberulous; pedicels 1-2 mm

2
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75-2.25 x 2.25-2.5 mm, broa J'y obovoid,.

puberulous. Calyx lobes 1.25 - 1.5 x 0.8

md i s mead S PR, [ F g gy | Y
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23.25-27.75 mm long, slender,
infundibuliform, glabrous outside, villous
either at the throat or at the middle of corolla
within; lobes 2-3 x 1.5-2.5 'mm, broadly

Lichtly mirvad inward and arnte ot
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apex, slightly keeled at back. Stamens adnate
either at the throat or below the middle of
corolla, inserted; filaments 0.5 mm long;
anthers 2-2.5 mm long. Ovary 1.6 2 x 2-
2.25 mm, obovoid ; disc 0.75 1 mm high ;
styles either '/,rd or */,rd of corolla, glabrous;
stigma 2-lobed, 2.25-2.6 mm long, lobcé
lanceolate, acute, glabrous. Capsules
(immatured) 2-2.5 x 2.5-2.75 mm,
puberulous.

Fl : February-June.
Er. : April-July.

Pollen :

anlae ~ na wmnalas ae L P I

poiar u‘udiuc poiar axis \r ) x cquawrldl axis
(E)=36-(40)-43 x31 (36) 38 um, 3-
colporate; colpi 28-32 x 4 - 5 um, tapering to
acute ends; ora circular, 5-6 um in diameter;
sexine 1.5 pm, nexine 0.25 pum,

. Prolate-spheroidal, angular in
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Fig. 62. O. wallichii Hook. f.

& AV

A. habit; B. flower; C. & D. flower split open; E. Ls. of ovary; F. fruiting (immature).
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rugulo-reticulate; lumina 0.75 pm, muri 0.5
-0.75 pm.

Note : Styles either !/.rd of corolla when
the villous ring is at the mouth or ?/,rd of
corolla when the villous ring is at the
middle of corolla. But this villous ring is

DEB AND MONDAL : TAXONOMIC REVISION OF THE GENUS OPHIORRHIZA L. 137

pale below when dry, scattered hairy on
both surfaces, midrib impreseed above,
lateral nerves 6-12 on either side, arched,
joining above on the margin; petioles 0.5-
3.5 cm long, slender; stipules early
deciduous, minute, linear, entire or

always above the anthers.

fimbriate. Inflorescence terminal,

Distribution : Meghalaya land,

AVEIaRIiny &y

Arunachal Pradesh to Myanmar.
Specimens examined : INDIA: Meghalaya.

Nagalan
Naga

corymbose cyme, 2-4 cm across,
puberulous; peduncles 1.2-6 c¢m long,
elongating in fruits, puberulous. Flowers
13-15 mm long, white; bracts and

’ ? * *

" bracteoles similar, persistent, 4-14 mm

(K). Arunachal Pradesh. Lohit District,
Theronliang, Tidding valley, F. Kingdon-
Ward 7927 (K) ; Mishmi Hills, F. Kingdon-
Ward 18534 (BM). Nagaland: Naga Hills,
Rilima, N. L. Bor 2767 (K) & 17822
(ASSAM). MyaxMAR: North Kachin state-
Suprabum Sub division, Hpuginhku village,

J. Keenan, U. Tun Aung & U. Tha Hla 3714

(E); Hpuginhku village, J. Keenan, U. Tun

Aung & U. Tha Hia 3735 (E), Suprabum,

J. Keenan, U. Tun Aung & U. Tha Hla 3791

(E).

47. Q. wattii Fischer in Kew Bull. 1940(1):
34. 1940 (Type: Manipur, Sirhoifurer,
1500 m, 10th April 1882, G. Watt 6350!
holo K; iso. CAL, BSIS); Deb & Mondal
in Nayar & Sastry, Red Data Book Ind.
Pl. 1:341 .fig.1.1987. (Fig.63)

Herbs, 10-35 cm tall; stem suffruticose,
erect, rarely decumbent branching or
simple, pubescent, rooting at lower nodes.
Leaves 6-16.5 x 2.4-4.5 cm, elliptic or
elliptic-lanceolate or ovate, acuminate at
apex, tapering to base, dark green above,

long, lanceolate or linear, puberulous, with
prominent midrib; pedicels 1-2.5 mm long,
puberulous. Hypanthium 1.3-1.6 x 1.2-1.4
mm, obovoid, puberulous. Calyx lobes
1.25-2 x 0.2-0.25 mm, ensiform or
triangular, acute, puberulous. Corolla 11.7-
13.4 mm long, narrowly campanulate,
glabrous outside, puberulous within, villous
below the middle within; lobes 2-3.75 x
1.5-2 mm, broadly ovate-oblong, acute,
shortly recurved, keeled at'back, glabrous.
Stamens adnate to the middle of corolla
tube, inserted; filaments 3-4 mm long;
anthers 2.75-3.5 mm long, oblong-linear,
dorsifixed below the middle, hastate at
base. Ovary 1.1-1.3 x 1-1.2 mm, obovoid;
disc 1-2 mm high, flattened, style 3-4 mm
long, puberulous, stigma bilobed, lobes
lanceolate. Capsule 2-2.5 x 5-7 mm,
puberulous, locules ovate-oblong with
straight tip. Seeds 0.3-0.5 x 0.4-0.5 mm,
irregularly angular, glabrous, brown; wall
of the areole thick with a number of
tubercles on it.
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Fig. 63. O. wartii Fischer
A. habit; B. flower: C_ & D. flower split open; D. fruiting; E. seed,

[Vol. 39
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Fl. & Fr.: April-December.
Pollen : Oblate-spheroidal, angular in
polar outline, polar axis (P) x equatorial
axis (E) = 27-(30)-34 x 28-(32)-34 pm, 3-
colporate; colpi 24-32 x 4.5-6 pum, taper-

muri O 5-0.75 pm.

Distribution : Meghalaya, Nagaland,
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in April in their respective habitats.

Distribution: Arunachal Pradesh, Lower
Subansiri Dist.

EVOLUTIONARY TREND IN THE GENUS
Accordmg to Comer (1949) Cronquist

In moist tropical forest with alternate, simple,
pinnately reticulate veined leaves, stomata
without guard cells, solitary flower without

Manipur:
Ecology : Grows on moist shady places
at 600-2100 m above m.s.1.

Specimens examined : MEGHALAYA:
Khasi hills-Griffith s.n. (CAL); Cherrapumi,
G. Gallatly s.n. (CAL). MANIPUR :
Sirohifurer, G. Wart 6350 (K, CAL, BSIS);
Sungtum, W. N. Koelz 27034 (L).

Key to the variety

Corolla 1.2-1.4 cm long; filaments 3.5-4 mm
long : ...O. wattii var. wattii

Corolla up to 2.5 cm long; filaments 1 mm
long : ...O.wattii var.talevalliensis
©. wattii Fischer var. talevalliensis (Pal
& Giri) Deb & Mondal, Stat. & Comb.
nov. Basionym. O. talevalliensis Pal &
Giri in J. Bomb. Nat. Hist. Soc. 78(2):
433.1991. (Type: Arunachal, Lower
Subansiri Dist., Talevalley, Pal 77660

holo. CAL)).

This differs from the typical var. in larger
flowers and shorter filaments. Location of
villous hairy ring on the innerside of the

(‘an"a 'hl"\n 1c af na tavanamic ciﬂnlﬁ(‘aﬂf‘ﬁ
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in this genus. Both the varieties start flowering

nectary, spirally arranged sepals, petals,
stamens and carpels and dehiscent fruit.
Hutchinson (1959) is of opinion that perennial
condition is most primitive from which annual
condition developed through biennial.
Terrestrial and erect habit is primitive than
aquatic and climbing habit Hutchinson
(1969). According to Bessey (1915) and
Cronquist (/.c) simple unbranched stem and
evergreen leaves are primitive and branched
stem and deciduous leaves are advanced.
Cronquist (1981) visualised that the original
dicot. plant was a shrub.

Most of the species of OPHIORRHIZA are
perennials and a few are annuals. Most of the
species are erect, suffruticose, unbranched
herbs, some are prostrate and only a few are
creeping. According to Hutchinson (/.¢) broad
foliaceous stipule is advanced over simple
narrow stipule. Stipules of OPHIORRHIZA are

nnnu"" Ary narernway ata
usualliy Veily uUalluyy, selaceous

with
comparatively broad membranaceous base.
In a few species they are very-small,
triquetrous or deltoid as found in O.
mungos, O. pykarensis, and O. wallichii.

In O. eriantha, O. grandifiora, O.
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roxburghiana, etc. the stipules are larger
and membranaceous. Probably the most
advanced stipule is found in O. codyensis
where it is very large, somewhat foliaceous
with many converging nerves.

Parkin (1914) and Takhtajan (lc.) are
of opinion that solitary flower terminal on
the leafy branches is most primitive from
which racemose, umbel, etc. were derived

_____ PP PR e am ez s \
through dichasium. Cronquist (/.c.)

following Parkin (/.c) and Rickett (1944)
explained that termination of apical growth
leads to branching just below the terminal
flower, forming dichasia or monochasia.
Repeated branching of the dichasia leads

to compound cyme, then by shifting of

growth pattern became panicle and from
panicle by suppression of internodes,
condensation and modification and by
abortion of bracts and bracteoles raceme,
spike, helicoid or scorpioid cyme, umbel,
etc. develop. According to Rickett (/.c.)
both racemose and cymos types derived
from a panicle by progressive and

ratraoraccive Anva]r\nmnnf In manct nf tha
TS ogressive Qoveidpimenys. il most 61 uic

species of OpHIORRHIZA the inflorescence is
dichotomous or trichotomous corymbose
cyme. In O. barberi it is scorpioid cyme
with spreading branches. The inflorescence
of O. nepalensis is intermediate between
corymbose and scorpioid cyme where the
basic pattern is corymbose sometimes the
ultimate branches are helicoid. The most
advanced one is found in O. caudata, O.
incarnata, O. munnarensis, O. pectinata,
etc. where it is capitate cyme which
probably derived through subcapitate cyme
found in O. subcapitata. According to
Parkin (/c.) well developed bract and

~ ad

Dracreme IS aavancea over narrow DraC[ dnu
bracteole. The presence or absence of bracts
and bracteoles as considered by Schumann
(1891) to be of considerable importance in
defining species groups within the genus.
In a few species bracts and bracteoles are
completely lacking. In rest of the species
bracts and bracteoles are of three types. The
most advanced one is found in O. caudata,
O. incarnata, O. pectinata, etc. where it is
well developed, lanceolate to oblong-
lanceolate, with distinct midrib, and
persistent. It derived from minute, subulate,
scattered and deciduous bract and bracteole
found in O. ochroleuca, O. oppositiflora,

atr thranch linaar
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slender and persistent or subpersistent bract
and bracteole found in O. eriantha, O.
grandiflora, O. hirsutula, O. roxburghiana
etc.

According to Pennell (1948) and
Cronquist (/.c.) large, coloured, scented
flower with nectary is advanced over small,

white flower without scent and nectary.
Aconrdino tn pomno 110A1\ Hiy

chin
According to Eames (1961), Hutchinson
(1969) and Cronquist (/.c.) nectary was
absent in primitive plants. It developed later
on to help insect pollination. Due to wind
pollination nectary becomes redundant and
was abandoned and disappeared.

The tubular corolla occupies major part
of the flower which is white to pinkish-
white in more than half of the species being

primitive in this respect. In rest of the

species the corolla 1s coloured. In O.
fasciculata, O. wallichii etc. the corolla is
both white and purple. In O. hererostyla and
O. tingens they are white and apices of
lobes are reddish or pinkish. In O.mungos
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they are white, pinkish-white, greenish-
yellow or rosy i.e., they are being gradually
colourful from white. They are quite
coloured in O. ochreleuca (yellow-orange),
O. pykarensis (blue), etc. In some species
the flower is mildly fragrant which might

lobes

AN W S

the haca af ctvle The

of O
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caudipetala are ovate-lanceolate with
acute, inwardly curved apex and a glandular
coloured horn at the back. It seems to be a

corolla
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In O. caudata, O. nepalensis, O.
ochroleuca, etc. the length of filament is
greater than that of anthers. In this respect
they are advanced over a number of species
(e.g. O. gracilis, O. grandiflora, O.
roxburghiana, etc.) where the length of
ilament 1s equal to the length of anther.
n most of the species the ¥ength of filament
is less than that of anther being most
primitive. The anthers are linear-oblong or
narrowly oblong. In 0. glechomaefoha it

special device for attraction of insects for
cross pollination which is an evolved
condition in this respect. The corolla lobes
of O. griffithii and O. pallida are winged
at the back, it is extended to the base of
corolla in O. griffithii. This is also a good

attract insects for

n Q
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device to 0SS

pollination.

From primitive laminar stamen how a

well developed stamen with globose
anthers and terete filaments developed has
been shown by Takhtajan (/.c.) and
Cronquist (/.c.). According to Eames (J.c.)
broad, short and winged filament is
primitive and terete is advanced over it.
According to Takhtazan (/.c.) sessile
stamen with narrow anther is primitive and
stamen with long filament and short, broad
anther is advanced. According to Hallier
(1901) and Eames (/.c.) latrorse dehiscence
of anthers is more primitive than extrorse
or introrse. Greater length of anthér
containing much pollen is an anemophilous
condition as shown by Eames (/.c.). Pennell
(Lc.) is of opinion that entomophylly is
advanced over anemonhvllv. The length of

=it & e Y i A 2:¢ LS

filament varies greatly in different species.

" l!\n ﬂi—'n

of flowers. Possxbl entomophyly takes
place in the genus. The pollinating agents
are ants or ants like small insects. Their
pressed body and white spot at the base of
corolla tube inside around the disc in some
fragrant flowers evidently indicate that the
flowers are insect pollinated and the sweet
nectar is produced by the disc. The position
of stigma above the anthers and more lower
position of nectar facilitates the possibility
of insect pollination.

ﬁ.

According to Cronquist (/.c.)
uniaperturated pollen is primitive than
multiaperture pollen. According to Walker
(1974) the prolate polien grains are most
advanced which is derived through
subprolate, prolate-spheroidal and oblate-
spheroidal from oblate pollen grains. Pollen

with longer copli and large ora is advanced

over pn"nn "xvnfh Shert C"lpl and small Ofa.

Regardmg pollen shape, O. brunonis, O.
fasciculata, O. heterostyla, O. lurida, O.
munnarensis, O. tingens, O. treutleri, O.
trichocara, O. villosa and O. wallichii are
advanced with prolate-spheroidal grains
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occurring in most of the species from
suboblate grain occurring in O. barberi, O.
caudata, O. eriantha, etc. O. nutans, O.
rugosa and O.treutleri possess both tri-and
tetra-colporate grains, which is a tendency

{vol. 39

as long as corolla tube. In those species and
in O. borii, O. rosea, O. roxburghiana, O.
rugosa and O. trichocarpa the position of
stigma is above the level of anthers and
hence cross pollination is obligatory and in

towards multiaperturate grains an
advanced condition. Pollen of O. caudata,
O. caudipetala, O. eriantha, O. grandiflora
and O. griffithii with large, lolongate ora
1s also an advanced condition. Hypothetical
primitive carpel is formed by folding of
sporophyll. Scattered ovules gradually
restricted to marginal position is the first
modification as proposed by Bailey and
Swamy (1951). Fusion of carpels with
marginal ovules prodices syncarpous ovary
with parietal placentation. Parietal
placentation gradually becomes axile.
Reduction and abolition of ovules leads to
basal placentation. According to Bessey
(I.c.) Hutchinson (/.c.), Eames (/.c.),
Takhtazan (l.c.) and Cronquist (lc.)
numerous ovules is a primitive condition
and reduction in number is an advanced
condition. The placentation is axile and the
ovules are numerous in the genus. Eames
(/.c.) and Cronquist (/.c.) are of opinion that
differentiation of ovary, style and stigma
was gradual evolution, along many lines
and at different rates. According to Parkin
(1955) and Takhtazan (/.c.) well developed,
distinguishable style and stigma is
advanced over poorly developed and
undistinguishable style and stigma. The
style is variable in length. On the basis of
style length the species may be divided into
4 groups. In O. codyensis. O. lacei, O.
pykarensis, and O. thomsonii the style is

this respect they are advanced than those
in which the anthers are above the level of
stigma. The style is half as long as corolla
tube in O. nepalensis, O. subcapitata, O.
tirunelvelica. In O. nepalensis and O.
subcapitata the anthers are above the level
of stigma and in O. firunelvelica the anthers
and the stigma are in same level where the
possibility of self pollination 1s more which
is a primitive condition. The style is one-
third of corolla tube in O. barnesii, O.
caudata, O. gracilis, O. hispida, O. pallida,
O. radicans, O. wattii, etc. where the stigma
is always below the level of anthers. Very
short style is found in O. fasciculata and
O.grandiflora where also the stigma is
below the level of anthers. Very long style
with exserted stigma is found in O. borii
where cross pollination is obligatory.

The stigma is well developed in the
genus and distinguishable from the style
and in most of the species it is two-lobed.

According to Cronquist (/.¢) dehiscent
fruit which releases and disperses seeds is
primitive and indehiscent fruit which is
dispersed whole with the seeds included is
advanced. According to Bessey (/.c.),
Takhtajan (1948) and Corner (1964) few
seeded fruit is advanced over many seeded
fruit. In this genus the fruit is two locular,
loculicidally dehiscent, many seeded
capsule. The number of seeds varies from
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45 to 132 in each locule but not always
equal in number in two locules.

Accarding Deitral £1208) a
AUUUIULHE to llllLGI \10/\:), G

(1912a), Martin (1946)and Wardlaw (1955)
small seed is advanced over large seed. The

According to Takhtazan (1948 and
1959) testa with its strongly developed
peripheral layer of parenchyma cells is
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linear bracts, very short filament and style
and O. lurida with flowers in terminal
corymbose cyme seems to be most
primitive, which possibly are derived from
a hypothetical ancestor in which all

) : . characters were primitive. Q. barnesii

O.eriantha, O.
mussaendiformis, O. nepalensis, O. pallida,
O. pauciflora, O. pykarensis, O. rosea, O.
succirubra, O. thomsonii, O. trichocarpa,
O. villosa and O. wattii-are comparatively

primitive than that without or weakly
developed peripheral layer of parenchyma
cells. In OpHIORRHIZA the testa is areolate,
areoles alveolate. The wall of the areole of
most of the species i1s thick but in O.
munnarensis and O. pallida it is very thin.
In this respect they are comparatively
advanced than other species.

In the present stu

J--__. ol Ll dea L.
avanceda cnaraciers na
L 1
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1 912a), Parkm (1 14, 1955) Bassey
(1915), Rickett (1944), Martin (1946),
Corner (1949, 1964), Pennell (1948),

104Q 10£0) W dl . /1088)
Takhtazan (1746 1Y07), wardaiaw (1777,

Hutchinson (1959, 1969), Eames (1961)
and Cronquist (1968, 1981) and phyletic
diagram has been drawn to show probable
evolutionary trends in the genus in Fig no.
64. O. grandifiora and O. roxburghiana
with erect, suffruticose habit, flowers in
terminal corymbose cyme, white flower,
linear bracts, short filament, long anther
and suboblate pollen; O. glechomaefolia
with linear stipulate, small white flower,

advanced. O.barnesii with subcapitate
cyme and suboblate to oblate-spheroidal
pollen; O. lacei with coloured flower,
oblate-spheroidal pollen and longer style;
O. nepalensis with strongly keeled corolla
lobes and slightly longer filament; O.
pykarensis with longer coloured flower,
strongly keeled corolla lobes and longer
style; O. rosea with slightly longer coloured
flower, oblate-spheroidal pollen and longer

style; O. trichocarpa with shorter anther,
prolate-spheroidal pollen and longer style;
O. villosa with flowers in subcapitate cyme
and prolate spheroidal pollen seems to be

derived from O. lurida with comparatively

iivodd 11uilil 2522 LSRR

longer flower in terminal corymbose cyme,
longer filament and prolate-spheroidal
pollen; O. pallida with flowers in terminal
corymbose cyme, winged corolla lobes, and

Inncrs-r ﬁlament 0. naumﬂnrn with lon nger

flower, longer colpi and longer style; O.
thomsonii with relatively longer flower in
terminal and axillary corymbose cyme

longer colni and loneer stvle nos
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derived fro

skl
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glechomaefolia. O.
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Fig. 64. Digramatic representation of the evolutionary trend
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griffithii with broadly lanceolate to oblong
stipules, coloured flower, winged corolla
lobes, and oblate-spehroidal pollen; O.
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broader ora and smaller seeds. O.
codyensis, O. incarnata, O. mungos, O.
munnarensis, O. oppositiflora and-£.

succirubra with large lanceolate bracts,
oblate-spheroidal pollen; and longer styie;
O. wattii with keeled corolla lobes, longer
filaments, and smaller seeds seemed to be
derived from O. grandiflora. O. eriantha
with relatively longer filament, shorter
anthers, lolongate ora and smaller seeds and
O. mussaendiformis with strongly keeled
corolla lobes, shorter anthers, oblate-
spheroidal pollen and smaller seeds
possibly derived from O. roxburghiana. O.
barberi with slightly shorter anther, longer
colpi and O. tirunelvelica with slightly
shorter anther and oblate-spheroidal pollen
are slightly advanced than O. barnesii and
O. nepalensis, O. borii with strongly keeled
corolla lobes, shorter anther, longer colpi,
broader ora and longer style and O.gracilis
with longer filament, shorter anther, longer
colpi and broader ora are slightly advanced
over O. rosea. O. brunonzs with shorter

griffithii. O. treutleri with lanceolate
stipule, terminal corymbose cyme, longer
flower and prolate-spheroidal pollen is
advanced over O. mussaendiformis. O.

lﬂnr’:’nn.. - - ¢l Mll |
¢

15 is advanced than O. thomsonii in
creeping habit, shorter anther and smaller
seed. It is also advanced than O. pauciflora
in terminal corymbose cyme, shorter
anther, longer colpi and small seed and than

wallichii are comparatively advanced than.
O. barberi, O. borii, O. brunonis, O.
gracilis, O. radicans, O. tirunelvelica and
O. treutleri. O. incarnata and O.
munnarensis with broader bracts, capitate
cyme and longer filament and with very
thin areolar wali of testa in O. munnarensis
possibly derived from O. brunonis or an
ancestor nearer to it. O. codyensis with
large stipule, axillary corymbose cyme,
relatively large, lanceolate bracts and
bracteoles and longer colpi is advanced
over O. tirunelvelica. O. mungos, O.
oppositiflora and O. wallichii possibly:
derived from O. gracilis. O. mungos with
terminal corymbose to subumbellate cyme

(U |
ncea over u.

and 10ngcx unpl is adva
gracilis. O. oppositiflora is advanced over
O. gracilis in terminal and axillary
corymbose cyme, longer flower, filaments
and style. O. wallichii is advanced over O.

gracilis in terminal corymbose cyme,
white, pinkish-white or purple, fragrant,
longer flower and prolate-spheroidal
pollen

O. calcarata, O. caudipetala,~ O.
fasciculata, O. hirsutula,. O. hispida, O.
nicobarica, O. nutans, O. ochroleuca, O.
pectinata, O. subcapitata and O. tingens are
further one step advanced than Q. codyensis,
O. incarnata, O. mungos, O. munnarensis, O.
oppositiflora and O. wallichii. O. calcarata
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with narrowly lanceolate stipule, longer,
linear bracts and bracteoles, corolla lobes

nal nts lanocar
yuxuuauuu, lUllsz

filaments and colpi; O. fasciculata with
broad lanceolate stipule, longer filaments,
SIlOffBI' antners ana longer COlpl ana O
natans with broad lanceolate stipules,
lanceolate to linear-oblong bracts and
bracteoles, longer filaments, dimorphic
pollen and longer colpi possibly derived
from O. wallichii. O. hirsutula with long
subulate stipule, long fragrant flower and
long colpi; O. hispida with large oblong-
lanceolate stipule, coloured flower, longer
colpi and relatively small seed; O.
subcapitata with broad ovate stipule,
shorter anthers and longer colpi and O.
pectinata with long subulate stipule,
comparatively long flower, keeled corolla
lobes, longer colpi and style seem to be
derived from O. munnarensis. O.
nicobarica with relatively long flowers,
keeled corolla lobes and oblate-spheroidal
pollen; O. ochroleuca with lanceolate bifid

te, dark coloured flower,

el A N owea

stinule. bractea
tipuie, practea

longer filaments and oblate-spheroidal to
prolate-spheroidal pollen and O. tingens
with bread ensiform stipule, bracteate,
purple flower, keeled corolla lobes and
dimorphic pollen possibly derived from O.
mungos. One step more advanced condition

occurs in O. -caudata and O. rugosa. O.

[Vol. 39

caudata with broad ovate-lanceolate
stipule, relatively long flower and filament

Gimo y 1

and small seed appear to
O. hispida and O. subcapitata. O.
heterostyla appears to be mo
species in the genus with procumbent,
branching stem, ovate to ovate-lanceolate
stipule, corolia white but tinged with red
colour, in reflexed, keeled and inwardly
curved apex of corolla lobes.

e derived from

st CVOIVCU
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