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At present the family Commelinaceae in India comprises 80 species under 10 genera excluding,
however, all ornamental and cultivated species which are mostly exotic. While revicing the family an
attempt has been made to blend ¢lassical taxonomy with experimental taxonomy and to analyse as to
how far the other aliied fieids heip for a better understanding and interpretation of the many ambiguities
and *$pecies complex” that could not be Solved by the earlier herbarium methods of study. This co-
ordinated approach has certainly vindicated the splitting up of Cyanotis (sensu lato) into three distinct
genera, separation of Murdannia from Aneilema, retention of Aclisia under Pollia and possibly justifies the
resurrection of Dictyospermum and creation of a new genus Tricarpelema. Further, the studies have thrown
light cn the evolutionary trends in progress in Commelina, Cyanotis, Murdannia and Aneilema, the role of
aneuploidy in speciation and as to how the polyploids through genetic isolation have played a major role
in the evolution of new taxa thus enabling to invade new territories. The ‘cosmopolitan Commelina erecta
that is widespread from N. Australia to Africa through Malaysia, India and Geylon exhibits a wide range
of polyploidy (n = 30,45 to 60) which perhaps accounts for its extreme diversity. The close similarity
of the diploids and polyploids possibly suggests autopolyploidy but at least in some species of Murdannia,
as in M. vaginata, M. lorifermis and M. simples, the presence of dissimilar bivalents suggesis allopolyploidy.
In Cyanotis (sensu stricto) genetic and geographical isolation have permitted accumulation of differences
leading to taxonomic diversification and new species have evolved mostly through anecuploidy. The

penus Helosynapsis which a a anol an or nhas a difterent habitat altogether and a
the three species of the genus (two Indian and one Malesian) are distinctly epiphytic or lithophytic,
In some cases the new gene combinations have been successfully retained by vegetative propagation
either by proliferating at the nodes (as in Cyanotis adscendens) or through development of underground
bulles (as in Cyanotis arachnoidea var. thwaitesii and Murdannia juncoides) and as a result, the annuals have
turned into perennials, A tentative phylogenetic chart is presented indicating possible lines of evolution

within the family.

Biologists are apt to forget that the essential advance
of systematics is based on a correlated integration
of both the classical as well as modern approach.

A taxonomist is primarily concerned with the
principal clusters of diversity in nature namely sub-
species, species, genera etc. and in angiosperms alone
he has to deal with over a quarter million different

During the last two or three decades there is
an artificial widening breach between classical
taxonomy and biosystematics, mainly stemming
from our narrow approaches to the problems
of evolution, variation and phylogeny. The con-
servative taxonomists deal with the morpho-
logically circumscribed taxa which are the end

products whereas the biosystematists concern them-
seives with the main evolutionary processes
at work and do not attach much importance

to the end products. “Biosysematics or experi-
mental taxonomy” as understood by many, has
been primarily concerned with such subjects as
chromosome details (haploidy, polyploidy, aneu-
ploidy, karyotypes), pairing behaviour, hybridisation
(inter-generic, inter-specific or amphi-diploids) artifi-
cial manipulation of genes, role of sterility apomixis
etc. though in a wider sense it should embrace some
of the orthodox fields as palynology, embryology,
anatomy etc. also. Of late, computers as well as re-
fined biochemical techniques have ushered in new

promising fields as numerical and chemo-taxonomy,
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species with the result, a phenetic classification alone
is possible and a phyletic classification is virtually
impossible. However, a monographer dealing with a
limited group of plants is as much concerned with
evolutionary processes and species population as any
biosystematist and takes into consideration corre-
lated data from cytology, genetics, anatomy paly-
nology, ecology, plant geography and even geology
to supplement the morphological data. The present
revision of Commelinaceae is an attempt towards
this goal and it has certainly helped for a better
appreciation of the inter-relationship of the various
genera, delimitation of the species within a genus
and evolutionary trends in progress.
Commelinaceae affords an excellent group for
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a study of variation and speciation especially in a
tropical country as the various species are still in
an active evolutionary change. Though classical
taxonomy has been the back-bone of the present
revision, for which critical study of more than ten
thousand herbarium specimens in India and abroad
including most of the types besides extensive field-
work all over India covering many of the type loca-
lities has been carried out, every effort has been made
to present a synthetic biosystematic approach taking
supplementary data from cytology, anatomy, paly-
nology etc. besides cultivating the species at Poona
under uniform environmental conditions. The re-
sults are briefly summarised below. (See also
chromosome number list and chart shovbing sug-
gested evolutionary trends).

A. Tribe Commelineae

In India, this comprises of genera such as Com-
melina Linn., Murdannig Royle and Amneilema
R. Br. the latter genus embracing Dictyospermum:
Wt. and Tricarpelema Morton but excluding the
African elements,
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This is the largest genus in the family comprising

over 200 snecies. the distribiition extemdim o b ool
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out the tropical and subtropical World, the main
centres being Africa and Asia. Hardly 46 species
have been cytologically worked out throughout the
World and in India, of the 23 species represented,
19 have been studied.

Treating the genus as a whole, species with x=1 5
dominate accounting for nearly go% of the popu-
lations. Such basic numbers as x=10 (C. macro-
sperma Morton), x=11 (C. benghalensis Linn.)

=12 (C. atienuata Koen. ex Vahl), x=13 (.
eckloniana Kunth) & x=14 (C. lateriticola A.
Chev.) are confined to a few species only. Inter and
infra-specific polyploidy is widespread in this genus.
Infra-specific aneuploidy is quite rare and is confined
to the African species only and at any rate not
represented in India. In the x=1§ group of species.
twice as many polyploids are known as there are
diploids but in species with basic numbers as x= 10,
11, 12, 13 & 14 invariably all are diploids, the excep-
tion being C. benghalensis where tetraploids and
hexaploids are known,

In India, i7 out of the 19 specics studied have
x=15, the only exceptions being C. benghalensis
(x=11) and C, attenuata (x=12). Even in this group
with x=15 or its multiples, the polyploids far out-

number the diploids; the diploids are represented
by only five species whereas amongst the polyploids,
four species have n=30, seven species n=45 and
one species each has n=755 & 60 respectively. Infra-
specific polyploidy could be substantiated only in
*C. erecta Linn. (=C, undulata R. Br). Eight
species viz. C. albescens Hassk., C. benghalensis
Linn,, C. diffusa Burm. {., C. forskalaei Vahl, C. im-
berbis Ehrenb. ex Hassk., C. kotschyi Hassk.,
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to both India and Africa ; but except for C. diffusa

and C. fg'rck/ﬂnpa' tha pr\nn]nf;r\nc roeveal varvino

skalaei the populations reveal varyin
degrees of polyploidy in the two regions. In C. be:-
ghalensis and C, imberbis only diploids have been
noted in India whereas diploids and: tetraploids (or
even hexaplojds) are common in Africa. Diploid
races of C. subulata so frequent in Africa could not
be substantiated in India but curiously enough, the
tetraploid form of this species is unknown outside
India. The Indian races of C. erecta are invariably
either hexaploids (n=45) or octoploids (n=60) but
the African populations reveal 2n==6o (Lewis, 1964)
though Morton (1967) also records such varying
numbers as a3n=36, 58 & 112 for a few populations
from Ghana. The single Indian population of

.
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n=30 in Africa. The report of n=24 for C. atte-
nyuata from India is unique, for such a number has
not been reported for any other species of Commea
lina so far.

In general our findings in India are in complete
agreerfient with that of Lewis for the 26 Aftican
species studied by him and run counter to Morton’s
assessment of x=14 for a majority of the African
species. In fact, Morton himself at the Tenth Inter-
national Botanical Congress (Edinburgh, 1964), has
confirmed the prevalence of x=15 for some of the
species earlier worked out by him. We fail to sub-
stantiate the few observations of n= 14 recorded for

*After further analysis of more American material of C.
erecta Linn. and other allied*taxa from Africa, Morton (1967)
indicates that C. erecta Linn. is the correct name for this extremely
variable and extensively distributed species capable of extreme
adaptability, including C. undulata R. Br. (Rolla Rao 1966),
Brenan (1968) accepts this view. Our recent check up at Kew
(Raghavan 1971) also confiims this point. However, formation
of sub-species in African populations by Morton (1967) may
not be quite helpful as the variations are very much intcrgrad:.
ing in this cosmopolitan species. C. erecfa with its distribution
from tropical America to Australia through Africa, India and
Malays'a is an interesting complex species and seems to be in
a very active state of evolution,

**Even this species is considered by Morton (1967) as an
extreme desert variant of C. erecia Linn, However, this needs
further study in view of the authors’ experience with living
populations of C. albescens from Rajasthan rt.
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C. diffusa and C. forskalaei in India by some
workers. We differ from Morton’s views that poly-
ploidy has not played a major part in the speciation
of Commelina.

Interestingly enough, Lewis (1964) contends tha:
the newly reported basic number of x=13 in the

than in Commelina proper. The presence of abrupt
dissimilar bivalents in M. vaginaia (Linn.) Bruckn.,
M. loriformis (Hassk.) Rolla et Kammathy and M,
szmplex indicates allo-polyploidy and possibly inter-
generic hybridization, which are however to be sub-
stantiated by further genetic studies. Although the

genus Commelina lends additional support to Wood-
son’s (1942) contention for the merging of Comme-
linantig Tharp (x=13) under Commelina. However
Commelinantia differs from other genera in having
pollen with 3 colpi (Rowley, 1959) and further the
basic number of 13 is quite rare in Commelina
proper.

The basic number x=15 is certainly of secon-
fary origin and shares a close affinity with Mur-
danmia with a characteristic number x=10.

2. Murbpannia RoyLe

Murdannia is mainly centred in Asia but fairly

well represented in Afnca, extending to Chma,

us-1s
=1

common basic number of Commelina and Murdan-
nia differ, i.e. x=15& x=10 respectively, both have
very small chromosomes and a prototype of x=g5 is
suggested for these two genera.

3. An~eiema R. Br.

Aneilema as defined by Morton (1966) is predomi-
nantly tropical African with distribution extending
to Australia and South America but does not occur
in India at all. According to him the various Indian
species hitherto included under Anellema (sensu
stricto) should fall under Dictyospermum Wt. or
T'ricarpelema Morton only. Dictyospermum Wt. re-
suscitated by Morton, is essentially Asian in distribu-

;
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closely allied to Ameilema (including Dictyosper-
mum Wt. and Tricarpelema Morton), is more
primitive and probably both arose from a common

under Aneilema R. Br. only (sensu lato), the distinct-
ness.of Murdannia from Aneilema is well supported
by morphological, anatomical, palynological and cyto-
logical data. In India, 17 of the 23 recognised species
have been cytologically worked out and outside
India only 4 species have been studied, of which
M. simplex (Vahl) Brenan and M. nudiflora (Linn.)
Brenan are cosmopolitan. Of the 17 Indian species
studied, a majority of twelve species have n=1o,
or its multiples, two species have n=g, two species
have n=6 or 12 and one species has n=11. Inn=10
group of species, even as in Commelina, the poly-
ploids outnumber the diploids by 2:1, eight species
revealing n=20 to 40, ‘while only 4 species have
n=1p. Ancuploidy could be substantiated beyond
doubt only in M. elata (Vahl) Bruckn. Infra-specific
pO)yplmdy (xncludmg aneuplondy) has been ob-
served in 6 species only viz. M. elata (n=20, 21 &
33), M. gigantea (Vahl) Bruckn, (n=11, 22), M. semi-
teres (Dalz) Sant. ( n==6, 12) M. simplex (n=120, 30,
40), M. spirata (Linn) Bruckn. (n=10, 20) and
M. ochracea (Dalz.) Bruckn. (n=18, 30). The domi-
nant line of descent is n=10. Both Commelina and
Miirdannia show a close parallel in the chromosome
pattern and distribution and wide prevalence of inter
and infra-specific polyploidy ; but aneuploidy is
comparatively much more common in Murdannia

tion and occurs in India as well as in S. E. Asia. On
the other hand, Tricarpelema Morton is exclusively
confined to the Indian subcontinent only. The
present studies are inclined to support Morton’s
revival of Dictyospermum Wt. and the erection of
the new genus Tricarpelema Morton, but it would
be preferable to study all the East Indian species
that are now included under Aneilema (sensu stricto)
before drawing any definite conclusion. It would
_appear that the recently described species of Anei-
lema glanduliferum Joseph et Rolla from Arunachal
Pradesh would belong to Tricarpelema only and if
so, the genus may not be monotypic as indicated by
Morton. Our knowledge on the Eastern Indian
species of Aneilema is yet incomplete and pending
further critical studies the Indian species have been
retained under Aneilema R. Br. only as understood
at present,

According to Morton, the West African species
of Aneilema which are different from the Indian
species, exhibit a wide range of basic numbers which
include x=g9, 10, 13, 15 & 16(8) but of the 13 species
worked out by him, 10 species have x=13 which is
the most frequent basic number. In India 7 species
()r Aneuema kab uuut‘:fStOOu at prcacnt) occur U].
which four are exclusively Eastern Indian in distri-
bution, two confined to Peninsular India only and
one pr‘:CI(‘:S occurs common to both the regions. Of
the various species that fall under section  Dictyo-
spermum Wt.,, a basic number of x=%(14) is_indi-
cated for the Penisular Indian species ie. A. mon-
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tanum Wt. (n=14) and A. ovalifolium (Wt,) C. B. CL
(n=14) ; Aneillema scaberrimum (Bl.) Kunth (n=29)
which is distributed in both Eastern and Peninsular
India is an aneuploid derivative from x=9. Of the
Eastern India species, only A. thomson: C. B. ClL
[included by Morton under Tricarpelema thomsoni
(C. B. ClL) Morton] has been worked out which has
n=ca 24. Thus Morton’s treatment of Aneilema
as a heterogenous mixture comprising of at least 3
distinct genera, seems 10 find tentative support in
the different basic numbers exhibited by these genera
[Dictyospermum x=17(14) ; Tricarpelema x=ca 24 ;
Aneilema x=13 besides, 9, 10, 15 & 16].
B. Tribe Tradescantieae

In India six genera viz. dmischophacelus Rolla
et Kam., Belosynapsis Hassk., Cyanotis D. Don,
Flcscopa Lour., Streptolirion Edgew. and Amischo-
tolype Hassk. (=Forrestia A. Rich.) belong to this
tribe. Possibly this tribe arose from a prototype with
x=6 in contrast to x=g§ prevalent in Commelineae.

Cyanortis (sensu lato)

The similar epidermal pattern in all the species
analysed so far, indicates their close attinity and
origin from a common stock, though on the basis of
distinct morphological data corroborated by cyto-
logical studies this has been split up into Amischo-
phacelus, Belosynapsis and Cyanotis (sensu stricto),

1. AmMiscHOPHACELUS Rorra Rao anp KamMaTthy

This genus is represented by only 2 species which
are confined to tropical regions as far as Malesia and
Africa and recently reported occurring in West
Indies as well. The few-flowered sessile cymes con-
cealed within the leaf-axils with inconspicuous bracts
and bracteoles, a different basic number of x=10 and

an altogether distinct karyotype -as compared to any

snecies of f'«yn notts. all warrant the elevation of sec-

speci nofs, all rant the elevation
tion QOchreaflora of Cygnotz into a separate genus
Amischophacelus. In India, both ‘A, axillaris

(Linn.) Rolla et Kam. and A. cucullata (Roth) Rolla
et Kam, occur which reveal x=n=10.

2. BELOsYNAPSIS HAssk.

This oenus is represented by 2 spet 11ch
6\rll U ‘I\: LurlbuvlLt\'u LI'Y o UI: g
2 otcur in India. The characteristic emnhvtlc or
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lithophytic habit, one to few flowered cymules on
small peduncles without biseriate imbricate bracts
and a haploid number of n=26, ]ustlfy the generic
status accorded to the Daizellia section of Cyanotis.
The basic number of x=1 3(26) is also exhibited by
a few species of Cyanofis. Possibly these and the
genus Belosynapsis evolved from a common ancestor.

3- Cyanoris D. Don (sensu stricto)

A genus of about g5 species widely represented in
Asia and Africa of which hardly 20 species have

been cytologically worked out.

Amongst the 20 species worked out 16 species
have a basic number of x=12 (in 3 species, besides
x=12, a few populations reveal such secondary basic
numbers as x=11, and 13 also) The only excep-
tions are a few African species such as C. polyrrhiza
Hassk. (x=11), C. foecunda Hassk. (x=13), C. Soma-
hiensis C. B. CL. (x=14) and C. speciosa (Linn. f)
Hassk. (x=13, 1 3+1, 15). In India of the 15 species
that occur, 14 species have been worked out and
a basic number of x=12 has been recorded for all
the species without exception. Unlike the situation
in Commelina, inter-specific polyploidy is very much
restricted confined to C. concanensis Hassk. (n=36)
and C. adscendens Dalz (n——dn\ onlv

S8 L, CERECRERCTS SR, \IiFA4 vu.x.) .

fic polyploidy could be observed only in C. tuberosa
(Roxb.) Schult. f. (n=12, 24). A few populations of C.
arachnoidea C.B.Cl. & var. thwaitesii Rolla et Kam.
(n=11, 12, 13) and C. villosa Schult. f. (n=12, 13)
teveal an evolutionary trend towards infra-specific
aneuploidy which however is widespread and of
greater frequency in Africa. Recently Panunganti
(1971) working on C. willosa confirms the occurrence
of chromosomal races with n=12 & 13 and postu-
lates that the latter originated from the former as
a tetrasomic in the first instance followed by struc-
tural differentiation.

Infra-gnaci_
inira-spect-

- 4. Froscora Lour.

This is a genus of about 25 species mostly centred
in tropical Africa with extensions into Asia and
South America but cytologically little worked out.
In India only F. scandens Lour. occurs which re-
veals n=12. Morton records the following numbers
for the West African populations: F. africana C. B.
ClL subsp. africana, an=36; F. africana var. peiro-
phila Gilg. et Ledermann ex Morton, 2n=18; F.
glomerata Hassk. subsp. paucifiora (C. B. Cl) Mor-

ton 2n=18 ; F. aquatica Hua 2n=12 and F. axillaris
’Dl\l"\ r‘ B. Cl. Y v T
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secondary basic number of x=9 also.
5. AmuscroroLypE Hassk. (=FoRrresTia A. Ricit.)

This genus is mostly.Malesian in distribution and
is poorly represented in India. The only Indian
species’ A. mollissima (BL) -Hassk. var. marginata
(BL) Rolla Rao worked out so far shows 2n=36.. The
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other African species studied, A. tenuis (C. B. CL) EVOLUTIONARY TRENDS
Rolla Rao (=Forrestia tenuis) reveals an=18. The Summing up, in the tribe Commelineae, a basic
basic number appears to be x=g. number of x=15 which is secondarily derived, is

indicated for Commelina where polyploidy has play-
ed a major role in evolution and infra-specific aneup-
ploidy is of minor significance. In this respect, it
reveals a close similarity with Murdannia where a
dominant line of x=10 is indicated. In both the
genera inter- and infra-specific polyploidy is far more
. common than infra-specific aneuploidy. Though the
C. Tribe Pollieae basic numbers differ i.e. x=15 in Commelina and

PorrLia THUNB. x=10in M u?’daﬁﬁxu a prototype of x= 5 is suggestcu
for both the genera. Such secondary basic numbers

This is a smail genus occurring in tropical Africa. as x=6, g and 11 indicated for few spec1es of Mur-
Asia and Australia. In India only 3 species occur, P

all of which have been worked out indicating n=16
or a basic number of 8. Morton concurs with our

ings and populations of African P. condensala
C. B. Cl. examined by him also reveal x=8. The
homogenous morphological pattern in Pollic Thunb.
and the appropriateness of merging both Pollia &
Aclisia E. Meyer together under the former, is amply

6. STREPTOLIRION EDGEW.

The genus is represented in India by S. volubile
Edgew. which exhibits n=6. A few populations from
Khasia hills which are distinctly hairy and consi-
dered as var. khasiana C.B.ClL reveal n=g5 and this
is secondarily derived from n=6 forms.

A A Fen
annia mishu havu been O\..\_uudaf}‘x" C"i‘v'eu irom

X=§, or x=10. Cytologlcal studles support the mor-

mn the Iarf er acco r‘!nw to Mnrfnn
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nia from Aneile
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being a heterogenous mixture of at Ie st 3 genera.
Preliminary cytological observations support Mor-
ton’s redefining of Aneilema that the Indian species
hitherto included under Aneilema are somewhat

justified by available cytological data. different from the African species of Aneilema. If
ANATOMY we accept Morton’s splitting up of Aneilema, into
In an excellent analysis, Tomlinson (1966) has 3 genera, Dictyosperrhum with x=7 (14) and Tri-
analysed the role of anatomical data especially the carpelema with x=24 do not share the basic number
leaf structure in the classification of Commelinaceae repbrted for the African species of Aneilema. Though
and our preliminary studies on Indian genera con- karyotype stud’es are yet to be undertaken, somatic
firm that they are valuable as aids to taxonomy. and meiotic counts indicate that both Ductyosper-
Even in the vegetative state, Murdannia can be mum and Tricarpelema have very small chromo-
distinguished from Aneilema by hook and prickle somes whereas the African species of Anetlema have
hairs being absent (present in Aneilema), presence larger chromosomes, thus further supporting
of uniseriate hairs (vs. absent), epidermal wall Morton’s observations.
ridged (vs. smooth) presence of marginal fibres (vs. The Tribe Tradescantieae is more or less charac-
’ 4 b : terised by a prototype of x=6 (x=9 & 12 being
(vs. absent except in midrib region) and nature of secondarily derived) in contrast to x=§ in Commeli-
glanfiular micro hairs. BOt}} Cyanotis (sensu lf”o) and neae. Cyanotis probably arose from a prototype with
Amischotolype (=Forrestia) are characterised by x=6, and later, further differentiated from x=12
4-celled stomata but the presence of silica cells in stock through hyper- and hypo-aneuploidy, giving
the epidermis is a pointer to Amischotolype. There rise to such sccondary basic numbers as x=11, 13,
is however, no noticeable difference in the epidermal 14 or 15, the latter number being much more wide-
pattern of Cyanotis (sensu stricto), Amischophacelus spread in Africa, Whereas infra-specific aneuploidy
and Belosynapsis though cytological and morpho- is widespread and a factor to be reckoned with m

specmuon and evolution in uyanuu.s, inter- and

status. infra-specific polyploidy are quite restricted. These
PALYNOLOGY secondary aneuploidq by further structural differen-

prcumu‘la‘r’y Siliuy reveals that poucn murpnu— tiation and later stabilization in the course of evo-
logy is useful as a criteria for distinguishing the lution gave rise to distinct morphological varieties
various genera and to some extent certain “species- or species. Belosynapsis probably arose from such a
onnrlac?? Oomssolin. Thaethar work s in nes Nuanntse atncle with x—r1ra and Amgcrhehhncphls
WI‘IP!CA it LOMmncHnig, LFUrTACY WO 6 it Pl\r’ e yQiUeS  SLULR Wil A 14 Qi Lidrevobd LA 244

gress. probably was an extreme hypo-aneuploid derivative
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PROBABLE EVOLUTIONARY TRENDS IN INDIAN GENERA OF COMMELINACEAE
(Bssad on the study of Indian species by the anthors; otber genera and species are incidentally incladed to explain the pousible tresd)

OP BELOSYNAPSIS COMMELINA
AMIS]CE 10 HACELUS x = 26(137 Hypo-ancuploidy
+x r Xmll b mmmme X m € o —————— —Xels

Tn a few African

C. ECKLONIANA
(African) - species only as in

n)

(fn all, except 2 Indian specics
of COMMELINA ; alse

1
! \ ’ \ C. LATERICOLA in & maiori )
: \\ , ; \‘ (African) in a majority of Aftican species)
! AN ,/ \
HYPO-ANEUPLOIDY—! CYANOTIS (Sensu sircto) \_ HYPER-ANEUPLOIDY
-]2
PR 1 - ==!ee| %= “‘---—x—— —x=llmmm - - O ST — ———C-'SOM}.tI—ENSIS Y m /
ARCOTENSI! C. ARACHNOIDEA Indian: n = 12, rarely 12 31 C. VILLOSA ﬁm
(-CRPA?IUONACEA var. THWAITESHL  African : n = 1115, mostly 12 C. ARACHNOIDEA (African) (African)
auct,, Indian) (Indian) var. THWAITESIT
African C. BARBATA (one stray nopulation
C. POLYRRHIZA only in each) ' |
African C. FOECUNDA
C. SPECIOSA
CYANOTIS C. ATTENUAT,
(mlm(? _ . x.‘ﬁ(n-u)
% = 10-13 (Jndian populations)
COMMELI}IIlA BENGHALENSIS
Xm
widely Simib\md in the yropics
POLLIA M. JUNCOIDES (n = 12)
X = 16087 X = 12?
1 ¥
FLOSCOPA M. ELATA
x-§&9 (n=21,32)
+
'
AMISCHOTOLYPE STREPTOLIRION - S VOLUBILE M. SCAPIFLORA ¢ - --MURDANNIA R T —— ~»M. GIGANTEA
X =0? xHAsSlA UM x = 9 Hypo-aneuploidy In a majority of Indian Sp. Hyper-aneuploidy x =11
| 17
TR, 6 (in ANTIA MURD(
% =6 (in & majority of specis) — 5 Hyper-anouploidy — — —— » M. SEMITERES (n = 6, 12)
(Probably extinct) 7 e Xx=6
RHOEO
Xxmé
’szm%msu
X= ANEI LEMA QGenus SCABERRIMUM Genus ?
/ _I-» (DleYOSPEI:\MUM) v(- ————n=2 (TRICARPELEMA)
1 1E nyPo-angupLODY I_ _ HYPER-ANEUPLOIDY S
\\ // /// E [t et T T . '
Q A. PEDUNCU = (African)~ LIFOI.IUM A, ACUMINATA l
15- g (African) L(lgM A b A MONT (2n Ul 1
- s By - 16 AB% NOCI'IALE
= E XmjOs 7 Pid A, JOHNSTONII n-w) }
E 5 A A, UMBROSUM - s (2n =32) ~ 1
A g( rican) \-\x-u-.-——---*l
2 m e A. THOMSONY
BALLYA (n=24)
X =13 (2n = 25),
(Alfrican) )
D!"EE\TR AL -
Nn&‘ . E NGI;EQ‘ |o(n 24, 29-lndl pecies
X = §,
(Povitly extine) 9,10, 13, 15, 16-African speciey
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from a x=12 stock. Floscopa with a primary basic
number of x=6 and a secondary number of x=gq is
an off-shoot from the x=6 stock, and this aptly fits
in Clarke’s and Woodson’s classification of inclu-
ding this genus under Tradescanti¢ae rather than
Bruckner’s treatment under Commelineae. Amis-
chotolype and Streptohirion also fit into the general
pattern under Commelineae.

Recently Jones et al. (1969) have worked on
Tradescantia geniculata Jacq., and T karwinskyana
Roem. & Schult. which are somewhat different from
the rest of the species of T'radescantia and report
secondarily derived basic numbers as x=4 & x=5
respecu'v'e;y IL 18 xuu:lcauus to note l.haa. ‘vxvruudSOﬁ

(1942) advocates the inclusion of the above species

imder Ameilema whereae . Rohwader (10r6) nrefors
MIAULL JaVebriUiviey  VWWAILAILQS » ARVLLWLULL \iyjv) patalas

their treatment under Gibasis. This confusion is
uhderstandable as Tradescantia in the broad sense is
a mixture of many different genera. However, we
cannot agree with Jones et al. that this is the lowest
basic number recorded for any member of Comme-
linaceae so far, In India, Streptolirion volubile var.
khasiana has a basic number of x=g, which in turn
is secondarily derived from x=6.

The relation of pollia in tribe pollieae with other
members in Commelineae and Tradescantieae is not
well understood. This genus with an almost uniform.
basic number of x=8 stands apart from the other
two tribes. Only Pollia japonica Thunb. (2n=38)
and a population of P. subumbellata C. B. Cl. (2n=
10) differ from this general pattern but both need a
rechecking,

HABIT AND DISTRIBUTION

Generally polyploxds as compared to diploids, are
quue SUCCCSSIUL m and(llIlg dllu COIOﬁISiTlg new
territories. Espec:ally in Africa, polyploid races of
Commeling d u-u usa Burm. £ and C. bousnquww
Linn. are associated with hilly tracts whereas their
diploid forins are’ confined to the plamq In India,
however, due to lack of similar data, it is not possi-
ble, to correlate altitudinal distribution in relation
to polyploidy within any given species. However,
cértain species such as Commelina clavata C. B. ClL
{n :45), C. C. sikkimensis C.B.ClL (n=45), C. indehis.
cens Bames (n=75) and Cyanotis concanensis Hassk.
(n=26) are high polyploids which are confined
only to hilly tracts ‘but there is no record of
corresponding diploid forms to facilitate comparison,
Th the case of Commelina erecta where, infra-
specific polyploidy is widely prevalent, the popu-
lations are already high polyploids, being either
hexaploids (n=45) or octaploids (n=60) and these

[Vol, 1z

occur from the plains to the hilly tracts irres-
ective of the degree of polyploidy. However, man
species of Commelina have fully exploited the advan-
tages of both in-breeding and out-breeding and this
has been responsxble for their success as weeds and
for their pan-tropic nature. Further, the presence of
clelstogamous flowers in some species and the capa-
city for vegetative propagation by cuttings have
largely contributed to their adaptability even though
the new gene combination may not be entirely
advantageous to them. The close similarity between
the dipleids and polyploids especially in Commelina
suggests auto-polyploidy and.in Africa the multi-
valent configurations in the tétraploids and hexa-
plmds OnIy confirm this. However, allo-polyploxdy
is S‘uggestEu in atleast a few apecn‘:s of Murdannia
fas in M. vaginata (Linn)) Bruckn., M. simplex
(Vahl) Brenen and M. loriformis (Hassk ) Rolla et
Kam.] with markedly dissimilar bivalents and pro-
bably natural inter-generic hybridization is also
involved. These are fertile fields for future genetic
study.

Though many of the species are annuals, only a
few have turned perennials with the development of
llr\e aa 11\ My nmnhc nva 1o f‘ 'll

3] ﬂr‘nvn‘rf\‘!“r‘ chn
o ywirvrio Wl wvlblbvbu(f“

wiucigivur SUiDsS as

Cl. var. thwaitesii Rolla et Kam., C. vaga (L.)
Schult, f. and Murdannia iuncoides (Wt Rolla et

OLAlkeite 2 aviuwrtivierle JUTAURRES (VY Ly UG Ue

Kam. Interestingly enough, var. thwaitesii was found
to be an aneuploid with n=11, and Murdannia
juncoides a tetraploid. Morphological differentia-
tion has been correlated with the change in genetic
constitution.

The isolation mechanisms, be thev genetic, geo-

granhwal or ecological have also contributed to the

Speeatas LI LRVVEARs, kY QiSO LULLLIIULLRR W s

accumulation of differences, ultimately leading to
taxonomic diversification, Cyanotis adscendens Dalz,
(n=24) does not produce any viable seeds and pro-
pagation is purely vegetative by the trailing shoots
rooting at the nodes. The studies revealed that it is
possibly an auto-tetraploid form of C. tuberosa with
irregular disturbed meiosis and as a result the pollen
are sterile, However, this is now recognised as a
distinct taxonomic species as the new gene-combi-
nation has been successfully retained by vegetative
propagation accompanied by minor variations in
taxonomic characters as well. Cyanotis concanensis
Hassk. confined to the hill tops of the Sahyadris
may be a case of geographic isolation. The plants
are very robust exceeding-a metre in height, have
a patently villose puhescence and even at scedling
stages, are dlstmgulshable as a distinct species though
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Thls spcc1es prove

and nossibly this Fnr con

<3118 LSSIOR this ract couplec

to a limited higher altitude belt along the Sahya-

nled with their isolation

and its recognition as a distinct species. Similarly
it is possible that geographic and ecological isolation
mdy account for Cyanotis obtusa Trimen, a distinct
species from Peninsular India and Ceylon but res-
tricted to the higher altitudes only and which
resernbles to some extent C. arachnoidea C. B. ClL
Though both the specnes are d1ploxds w1th n=12, the
7 Cuiiu&dcu does not SIU'VV" Such cases
e in

tcrestmg examples of geographlcally

study The gcnus Amzschotolype (Forrestm) has been
ly confused due to its extreme v
and wide distribution from New Guinea and
Malasia to the Eastern Himalayas. The recent
collection of A. mollissima var. glabrata from the
Eastern ghats forests (Tuni hills, Vishakapatnam:
dist., Andhra Pradesh) which forms a new record
for the Peninsular India, indicates the possibility
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of locatino i¢ :.. Nuloan o ..“.-l rrahalle el o
UL aVlaliiip it 1l UTiSSa 1 alil JUUaul.y i l.l:l. 1

south in hilly forests of M

and further enhances the dl‘nnp

LAILL RGNS U Lol 423 A

biosystematics of the genus. There are several such

dris, has contributed to accumulation of differences examples for more detailed study in the various

genera of the family Commelinaceae and a proper
biosystematic approach would solve such problems
to a greater extent,

Taxonomy is an unending synthesis whose basis
is becoming broadened decade after decade. It is,
therefore, highly essential to bn'ng about a coordi-
nated synthesxs betwecn the taxonomlst” and the

< PO PR PR, PR

a.mmsu ties wherever located in the ‘L‘uxucwmuumg
of taxa, whlc revismg the families and preparmg

such problems w1th the sophlsucated techmques

the taxonomist. Such coordination bctween the
Government Scientific Institutions carrying out ela-
borate survey of species and the University Depart-
ments mamtammg well-equipped Labgratories, would
go a long way in solving several taxonomic problems
of the Indian Flora.

LIST OF CHROMOSOME NUMBERS REPORTED IN INDIAN AND AFRICAN S TES

OF -COMMELINACEAE

- Species No. Name of plant n
Commelina Linn.
SPECIES OCCURRING IN INDIA
C. albescens Hassk. 30
15
2. C. attenuata Koen. ex Vahl 24
3. C. benghalensis Linn, 1
1140-2B
i1, 22
24*
4. C. clavata C. B. Cl. 45
5. C. di jiz.sa Burm. f.
(=C. nudiflora auct. non Linn.) —
15
15

2n Refernces

—_ Lewis, H. W. & Taddesse, E. (1964; for Ethiopian
races)

— Sundara Raghavan, R. ¢f. Rao Rolla, S., Kamma-

thy, R. V. & bundara Raghavan, R. (15 {

— Kammathy, R. V. & Rao, Rolla S (196 a)

22 Ganguly, J. K. (1946); Sharma, A ?955;
Kammathy, R. V., & Rao, Rol
(1961a); Shetty, B. V. & Subramanyam, K.
(1962), Panigrahi, G. & Kammathy, R. V.,

Mahk C. P. (1961) \

Lewis, H. W. (1964); Léwis, H. W. & Taddesse, E.
(1964, for African populations)

—_ Anderson, E. & Sax, K. (1936)

MMavins T K (1056)

pe iy avaOIOMLy Jo 20 (3000,

30 Harvey, M. J. (1966)
68

* Darlington, . )
. Kammathp,R. V. & Rap, Rolla . (1961a);

Sundara Raghavan,. R. & Rao, Rolla
{1965)

56¢ Darlington C. D. ( 1929)

10 Simmonds, N. W. (1954)

30 Sharma, A. K. (1955); Kammathy, R. V. & Rao,
Rolla S. (1961a).

— Sundara Raghavan, R, & Rao, Rolla S (1961);
Panigrahi, G. & Kammath R. V. (1964) ;
Kammathy, R. V. & Rao, Rolla. S. (1964);
Lewis, H (1964, Affican races); Lews,
H W Tadaesse, E. (1964, Ethio-
pian races)

*Numbers earlier recorded but found inconsistent as verified during the present investigations:

32
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Species no. Name of Plant n 2n References
—_ 28% Morton, J. K. (1956)
C. diffusa Burm. f, (contd.) —_— 35%,42*  Sharma, A. K. (1955)
—_ 28%, 56* Sharma, A. K. & Sharma, A. (1958)
. C. ensifolia R. Br. (=C. undulata C. B. CL. non
R. Br.) var. setosa C. B, Cl. 45 — Kammathy, R. V. & Rao, Rolla S. (1961a, 1964)
. C. forskalaei Vahl — 28% Morton, J. K. (1956)
' 14+ — Malik, C. P. (1961)
15 — Sundara Raghavan, R. & Rao, Rolla S. (1961);
Kammathy, R. V. & Rao, Rolla S, (1961a);
Lewis, H. W. & Taddesse, E. (1964, for African
races)
15 30 Shetty, B. V. & Subramanyam, K. (1962)
C. hasskarlii C. B. Cl. 45 — Sundara Raghavan, R. & Rao, Rolla S. (1961);
Kammathy, R. V. & Rao, Rolla S. (1964)
‘9, C. indehiscens Barnes 75 — Kammathy, R. V. & Rao, Rolla S. (1964)
10, C. imberbis Ebrenb. ex Hassk. (=C. jacobii 15 30 Kammathy, R. V. & Rao, Reported under
Fischer) Rolla S. (1961a) C. jacobii for
15 — Shetty, B. V. & Subra- Peninsular  India
manyam, K. (1962) populations
15 — Lewis, H. W. (1964, African population)
30 —_ Lewis, H. W. & Taddesse, E. (1964, for African
races)
11, C. kotschyi Hassk. 15 — Kammathy, R. V. & Rao, Rolla S. (1964)
12, C. longifolia Lamk. _— 75* Sharma, A. K. (1955)
(==C. salicifolia Roxb.) 45 — Kammathy, R. V. & Rao, Rolla S. (1964)
13. C. maculata Edgew. [ =C. paludosa Bl. var. 15, 30 — Panigrahi, G. & Kammathy, R. V. (1964, under
vim'd]a (C. B. Cl.) Rao et Kammathy, #ro C. paludosa var. viscida)
parte
14, C. paleata Hassk. 45 — Kammathy, R. V. & Rao, Rolla S. (1961a, 1964)
15, C. baludosa Bl.(=C. obligua Buch.-Ham.) — 100%, 150% Sharma, A. K. (1955)
— 45% Sharma, A. K. & Sharma, A. (1958)
30 60 Sharma, A. K. & Sharma, A. (1958)
30 — Kammathy, R. V. & Rao, Rolla S. (1961a, 1964);
Panigrahi, G. & Kammathy, R. V. (1964)
16. C. sikkimensis C. B. Cl 30* 60* Sharma, A. K. & Sharma, A. (1958)
45 —_ Panigrahi, G. & Kammathy, R. V. (1964);
Kammathy, R. V. & Rao, Rolla S. (1964)
17, C. subulata Roth 15 — Lewis, H. W, & Taddesse, E. (1964, for African
races)
30 — Sundara Raghavan, R. & Rao, Rolla S. (1961);
Kammathy, R. V. & Rao, Rolla S. (1961a)
18. C. suffruticosa Bl. 30 — Kammathy, R. V. & Rao, Rolla S. (196la,
%?gg{i 5 Panigrahi, G. & Kammathy, R. V.
19, C. erecta Linn.[=C. undulata R. Br. ; C. kurzii 60 —_ Malik, C. P. (1961, under C. paludosa); Sundara
C. B. CL; C. paludosa Bl, var, mathewii (C. B, Cl.) Raghavan, R. & Rao, Rolla 8. (1961; under
Rao, Rolla et Kammathy; C. livingstonti C. paludosa)
G B GL] 49,00 — Kammathy, R. V. .& Rao, Rolla 5. {IYla,
under C. kurzii)
45 — Kammathy, R. V. & Rao, Rolla S. (1964, under
C. kurzii)
- 56 + Morton, J. K. (1956, for African races under
C. livingstonit)
30 — Lewis, H. W. (1964, for African races under
C. livingstonii)
NON-INDIAN SPECIES
20. C. gfricana Linn. var. gfricana — 28+ Morton, J. K. (1956)
15, 30, 60 — Lewis, H. W, (1964
. 15 — Lewis, H. W, & Taddesse, E. (1964)
21. C. africana Linn. var. krebsiana C B, Cl. — 28 + Morton, J. K. (1956)
—_ 30 Harvey, M. J. (1966)
22. C. ascendens J. K. Morton — 28+ Motton, J. K. (1956)
23. C. aspera Benth. —_ 28+ Morton, J. K. (1956)
24, C. aguatica J. K.. Morton — 28+  Morton, J. K. (1956)
25. C. capitata Penth. — 42+ Morton, J. K. (1956)
26. C. coelestis Willd. — 90 Darll:.ngtsm, C. D. (1929, for Mexican popula-
tions
27 C. corgesta C. B. Cl. - 28+  Morton, J. K. (1956)
28, L. eckiomana Buntn 13, 13(4-17? — Lewis, H. W. (1964)
29, C. elgonensis Bullock 30 — Lewis, H. W. (1964)
30. C. gerrardi C. B. Cl. 30 —_— Lewis, H. W. (1964)
81, C. gerrardi C. B. Cl. ssp. maritima J. K. Morton — 56 + Morton, J. K. (1956)

+ Numbers mostly recorded for African species, needing however a critical re-investigation,
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Species no. Name of Plant

32, C. hirtella Vahl

33. C. lagosensis C. B. ClL

34, C. lateriticola A. Chev.

35. C. macroshatha Gilg. & Lederm.
36. C. macrosperma J. K. Morton

37. C. purpurea C. B. Cl.

38. C. scaposa C. B. Cl.

39. C. thomasii Hutch.

40. C. umbellata Thonn. var. umbellata
41. C. umbellata Thonn. var. gambiae C. B. Cl.
42. C. virginica Linn.

43. C. welwitschii C. B. CL.

not yet been properly identified. Except for C. coclestis and C. hirtella, most of
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Bowden, (1940, for U. S.- A. populations)
Morton, J. K. (1956)
Harvey, M. J. (1966)
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Morton, J. K. (1956)
Morton, J. K. (1956)
Simmonds, N. W. (1954)
Lewis, H. W. (1964)

In addit'ion, Lewis, H. W, (1964) has also reported meiotic counts of n=14, 15, 28, 30 and 45 for a few African species which have

in distribution.

Cyanotis D. Don (sensu lato)
SPECIES OCCURRING IN INDIA
Amischophacelus Rolla Rao et Kammathy

1.

A. axillaris (Linn.) Rolla Rao et Kammathy
[=Cyanotis axillaris (Linn.) Schult. f.]

A. cucullata (Roth) Rolla Rao et Kammathy
[=Cyanotis cucullata (Roth) Kunth]

Belosynapsis Hassk.

1.
2,

B. kewensis Hassk.
B. vivipara (Dalz.) Fischer

Gyanoiis D. Don (Sensu stricto)

1.

10.
11.
12,
13,

14.

C. adscendens Dalz. [=C. tuberosa (Roxb.)
Schult. var. adscendens (Dalz.) C. B, Cl;
C. sarmenfosa Wt.]

C. arachnoidea C. B, Cl. var.
arachnoidea

C. arachnoidea C. B. Cl. var.
thwaitesii Rolla Rao et Kammathy

C. arcotensis Rolla Rao (=C. papilionacea
auct., pro parte)

C. burmanniana Wt.
C. cerifolia Rolla Rao et Kammathy

C. concanensis Hassk, (=C.
sahyadrica Blatter; C.
stocksit Hassk.)

C. eristata (Linn.) Don

C. fasciculata (Heyne ex Roth) Schult, f.
var. fasciculata

C. fasciculata (Heyne ex Roth) Schult, f.
var. glabrescens C. B. ClL
G. obtusa Trimen

C. pilosa Schult. f.
C. tubeross (Roxb.) Schult. f.

C. Jaga (Lour.) Schult. f. (=C. barbaia

Ao
As0T1)

10

—
(=]

10

26
26

24

12
12

12
12

12
12
12
12
12
11+

the non-Indian spscies listed above are African

Murthy, K. L. (1934); Sundara Raghavan, R. &
Rao, Rolla S. (1961); Kammathy, R. V. &
Rao, Rolla S. (1961b

Telam 2 Ratan 10682)s Sharma A, KX

Islam, A. S. & Baten, A. (1952); Sharma A. K.

8323;, Shetty, B. V. & Subramanyam, K.
Sundara Raghavan, R. & Rao, Rolla S. (1961);
Kammathy, R. V. & Rao, Rolla S. (1961b,

~—~

Sundara Raghavan, R. & Rao, Rolla S. (1965
Sundara Raghavan, R. & Rao, Rolla S. (1965

Sundara Raghavan, R. & Rao, Rolla S. (1961,
under var. adscendens); Kammathy R. V.' &
Rao, Rolla 8. (1961b) (under C. tuberosa, Gaja-
noor population)

Kammathy, R. V. & Rao, Rolla S, §1961b)

Shetty, B.V. & Subramanyum, K. (1962)

Kammathy, R. V. & Rao, Rolla S. (1961b, under
C. arachnoidea, bulbiferous form)

Qecan A Dosbkowsn D 22 Dan Dall, @ 71088
sundara Nagnavan n. X Na0, Nouad O, (190J)

Shetty, B. V. & Subramanyam, K. [1962, under
C. papilionacea (Linn.) R. & S.]

Sundara Raghavan, R. & Rao, Rolla 8. (1965)

Kammathy, R. V. & Rao, Rolla S. (1964)

Kammathy, R. V. & Rao, Rolla S. (1964) ;

Sundara Raghavan, R. & Rao, Rolla S. (1965)

Sundara Raghavan, R. & Rao, Rolla S. (196},
under C. tuberosa R. & S.); Kammathy, R.V. &
Rao, Rolla S. (1961h, under C. tuberosa; 1964,

ssmdoa Y L. LS o)
unuct . saryyaarwa)

24+204—1B Islam, A. S. & Bataen, A. (1952

——

)
Sharma, A. K. (1955); Shetty, B. V. & Subra-
manyam, K. (1962)
Sundara Raghavan, R. & Rao, Rolla S. (1961);
Kammathy, R. V. & Rao, Rolla S. (1961b)
Sundara Raghavan, R. & Rao, Rolla S. (1961);
Shetty, B. V. & Subramanyam, K. (1962);
Kammathy; R. V. & Rao Rolla 8. (1964}
Kammathy, R. V. & Rao, Rolla S. (1964)

Kammathy, R. V. & Rao, Rolla §. (1961b, under
C. arachnoidea Herb. Sheet BSI 73296)
Kammathy, R. V. & Rao, Rolla S. (1961b)
Sundara Raghavan, R. & Rao, Rolla S. (1961);
Kammathy, R. V. & Rao, Rolla S. (1961b);
Sh Shcttz'i l;( \s’t szx Subramanyam, K. (1962)
"RV, & Rao, Rolla 8, (logty 0 ommathy,
Lewis, H' !V (1964, for Kenya races); Lewis,
i, W. & laddesse, E, (1964, for Ethiopian
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Species no. Name of Plant n 2n Refferences
15. ‘C. villosa Schult. ¥, 12 24 Shetty, B. V. & Subtamanya.m, i1962)
13 — Sundara Raghavan, R. & Rao, Rolla S (1965)
16. C. wightii C, B. Cl. 12 — Kammath y,%l & Rao Rolla S. Cf. Rolla,
R,p K{ag’tmathy, R. V. & Sundar Ragha-
AFRICAN SPECIES Uy
17. C jbmmda Hassk 13 — Lewts, H. W. (1964)
18. C. lanata Benth. i2 — Lewis, H. W. & Taddesse, E. {1964)
— 24 Harvey, M. J. (1966)
19. C. longifolia Benth. 12 —_ Lewis, H. W (1964)
.. k 11 prm H e, E (]%4)
21. C. somaliensis C. B. Cl, — 28+ Da.rlmgton, C D. (1929)
22, C. speciosa (Linn. f. ) Hassk. 13,1341 — Lewis, H. W. (1964)
and 15
Aneilema R. Br.
SPECIES OCCURRING IN INDIA
1. A. montanum Wt. 14 —_ Kammathy, R. V, & Rao, Rolla S. (1961b);
Shetty, B. V. & Subramanyam, K. (1962)
2. A. ovalifolium (Wt.) C. B. Cl. 14 — Kammathy, R. V. & Rao, Rolla S. (1964)
3. A scaberrimum (BL.) K th (=A. 59% _ Pamgrahl, G. & Kammathy, R. V. (1963)
e SAT_N M M oy o sl ‘n Y 9 DP.-~ DIl S 710684\
ll"lmuu"l vvail. CX . D, W) pa-4 - l\auuuauxy, . V. & nNa0, nOua o. \x?u'q
4. A. thomsoni C. B, Cl. c. 24 — Panigrahi, G. & Kammathy, R. V. (1963

under ‘A. aequinoctiale Kunth’)

EXCLUSIVELY AFRICAN SPECIES

4 w7 7 R
geuminaia

-
.
8
by

2. A. aequinoctiale Kunth 30 —_ Lewis, H. W. (1964
— 60 Morton, J. K. (1966
3. A bmmmm Kunth —_ 52 Morton,J K (1966)
4. A, beniniense Kunth subsp. deniniense - 52 Morton, J. K. (1566)
5. A. beniniensi Kunth subsp. sessilifolium
(Benth )J. K. M. — 52 Morton, J. K. (1966
6. A. dispermum Brepan — 26 Morton, J. K. (1966
7. A. johnstonii K. Sch. 16 — Lewis, H. W. (1964;
8. A lanceolatum Benth. subsp. lanceolatum — 26, 52 Morton, J. K. (1966
9. A. lanceolatum Benth. subsp. subnudum
(A Chev.) J. K. M. — 26 Morton, J. K. (1966)
0. A. paludosum A. Chev. subsp. paludosum i3 26 Morton, j. K. (1566)
11, A, paludo.rum A. Chev. subsp. pauciflorum
J. K 13 26 Morton, J. K. (1966)
12 4. paluda.mm A. Chev. subsp,
p:eudolancealatumj K. M. — 26 Morton, J. K. (1966)
13. A. pomeridianum Stanfield & Brenan — 26 Morton, J. K. (1966)
14. A, seti iferum A. Chev. var. pallidociliatum
J. K. M. _ 52 Morton,J K (1966)
15. A. taccazeanum Hochst. i3 — Lewis, H. W. (1964)
16.. A. umbrosum Kunth subsp. umbrosum — 40 Morton, J. K. ? 19663
17. A. umbrosum Kunth subsp. —_ 24 Harvey, M. J. (1966
ovato-cblongum (Beauv.) J. K. M. — 20 Morton, J. K. (1966)
18. A. umbrosum subsp. umbrosum X subsp.
ovato-oblongum — 24, 25, 26, 30 Morton,J K. (1966)
19, A, welwitschii C. B. Cl. 2641 — Lewis, H. W. (1964)
20. 4. sp. off. pedunculosum C. B. Cl. 9 — Lewis, H.W. (1964)
Murdannia Royle
SPECIES OCCURRING IN It "‘IA
1. M. dimorpha (Dalz.) Bruc| 10 - Kammathy, R. V. & Rao, Rolla S. (1961b)
2. M. divergens (C. B ) ckn 30 — Panigrabi, G. & Kammathy, R. V (1963)
3. M. elata (Vahl) Bruckn. (=Aneilema -— 40* Sharma, A. K. & Sharma, A. (1958)
herbaceum W. all)
32 — Kammathy, R. V. & Rao, Rolla S. (1961b)
21 42 Panigrahi, G. & Kammathy, . V. (1963)
4. M. esculenta (Wall. ex-C. B. ClL) Rolla
Rao et Kammath 10 —_ Kammathy, R, V. & Rao, Rolla S. ( 1961b)
3 M. gigantea (Vabl) 1 — Panigrahi, G. & Kammathy, R. V. (1963
R 22 —_ Kammathy, R. V. & Rao, Rolla S. (1961b)
G, M. hookeri (C. B. Cl.) Bruckn. 10 — Kammathy, R. V., & Rao, Rolla S. (1964)
[ M, juncoides (Wt.) Rolla Rao et Kammathy 12 — Kammathy, R. V. & Rao, Rolla S. (1964)
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Species no. Name of Plant
8. M. loriformis (Hassk.) Rolla Rao et
Kammathy [=Aneilema nuduﬂmm R. Br.
var. terminale (Wt.) C. B. Cl.]
9. M. nudiflora (Linn.) Brenan
10. M. ockracea (Dalz.) Bruckn.
11. M. scapifiora (Roxb.) Royle
12. M. semiteres (Dalz.) Santapau
13. M. simplex (Vahl) Brenan
14, M, spiraia (Linn.) Bruckn.
15, M. triquetra (Wall. ex C. B. Cl.) B .
1 6: M. vaginta (Linn.) Brockn ) Bruckn
neilemavaginatum R, Br.)
17, M. wtghtu Rolla Rao et Kammathy

[=M. pauciflora (Wt.) Bruckn.]

NON-INDIAN SPECIES

is. M. keisak (Hassk.) Hand.- . (=Aneil
et H;ss % ) Hand.-Mazz. (=Aneilema

19. M. tenuissima (A. Chev.) Brenan

Pollia Thunb.

SPECIES OCCURRING IN INDIA
1. P, hasskerlii Rolla Rao (=P, aclma Hassk.)

2, P. secundiflora (BL) Backer [=
sorzogonensis (Miq.) Mey][
3. P. subumbellata C. B ClL.

NON-INDIAN SPECIES
4, P. condensata C. B. Cl,
5. P. japonica Thunb.
Sb’ebtnlmnn Fl‘tmw

ton Edge
l .

S. volubile Edgew. var. volubile

2. 8. volubile Edgew. var. khasiana C. B. Cl.
Floscopa Lour,
1. F. scandens Lour.

Amischotolype Hassk. (=Forrestia Less et A. Rich.)
1, A. mollissima Hassk, var. marginata (BL)

Rolla Rao {=Forresiia marginaia Hassk.)

Ballya Brenan

1, B. zebrina (Chiov.) Brenan (==Aneilema
zebrina Chiov.)

20
20

10

10
18, 30
9
7%, 10%, 20*
i2

6
20
30

=2

16
16

16
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