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Nonolal Cp I I eAe d u ona nour, nmhnapalt i
DOMINATION AND REINFORCEMENT OF

POWER RELATIONS: AN ANTONIO GRAMSCIAN,S
STUDY OF BAMA'S KARAXKA

Di y. MERCY FAMTLA
* Assistanl trofessor, Deparlnenl of EDgtish,
Iarina Mara Nationat Colicge, Kollam, K€rata,

_.In lndran culrure and heriraEc,
Inoivrdualrsm, quesr for idenrn), proresls
and concepts of r€belliousness have otten
remrined ali€o idcas, as far as women are
concerned. Women are nor supposed Lo
m6e \okes for lheir riShls. prolee againsr

'ryusxc oi qus,ion lhe stready exiqins
oflrc1s. curoms. rituals and sup*slrtions.
rhey ns\e to merel, exi* subjected to rhe
paqrnrcnal synem women hale to be
oDeorenr, quret, subnissive. ed pa$r\e nor
clarftrng an, of their rishrs neirher as

huna! b€ings. Even rhe
earlier Indian wonen nov€lists hav€ been
porray'ng wonan as lh€ silenl sufTerers.
the upholder of traditional vElues and
€lhrcsj a sricr observer of sociat raboos.
an €$ence of bterahc€ aod patien@. an
ex€mpld lo rheir successors, a beinp wirh
no space fo! n{setf, a woman with;lr an
identity (ether idenlified as subordinarcs
lo nen), a worshipper oflhen couhreryarls,
unrortunate and ignorahr abour their rishts
ar numan 9nd so on. ReccnrlJ. fonundety
rnerc r! a tremcndous change in rhis trend_
silb rhe ad!enr offehi0ish. Indrd ronenwrrters ha!e brouAht infedibtc
lransfoftalion ro conlorm a specrfi. genrc
Io e\piorc lhe unexptored arra) ol
maEdr$i fo Eveat lhe exptniL reat y o,
ne $(rery and rhe plichrs of Indran qomen
rn rne socr€1y. Woned are no lons€r
charaderized to su(ender, subnn ;d
surer ro Earlyrdon. womeb novelisls
dn\eil the h'dden se(rct! and eniold rhc
oelberate denials lhat are refdlJbte Ln

lodayk conrexl, A whol€ band of wohe.
novet'sts begjnning with Ruth t!awE!
Jhabvala, Nayankra Sahgal, Anita DesEi.
sashi Deshpande, Kanata Martandaya and
mny olhers have hightighred significanc€
or porlrayrng wohan as an individu,r
rebelling agEinst the rraditional rote
breakins lhe sbackl€s or exproilaiion anj
oppresion, awakening wilh a serse oI
rdentrly! ro asert their indiridualiry, Tnei!
no\ers speal about wooen s frd{rations,
rerusats, reraliarions, and their breach of
corvendonal expectarions. The Dalir in
Indir.rs ore of such mareinahzed and
e{crudeo conhunity lacking agency snd
power rn socrely. There de lunerous Dalnqrirers in India who work for "rheharginalized groups and the lowe! classes.
And onc such write. is Bama. Bsna is aTahit Dalit writer and Latshhi
Holmslrom's hanstation of her work(a/rrr! established heras a dislinct voice
In Indion lrterature. Born in 1958 as
raAlina Mmy Fatiha Rani (hei gBndfalher
had converred ro Christranity) in a vi ase
callcd Puth!parrr in Tamil Nsd! tsoud;
Indinl, hq tandles ancestoB a0; pdents
*or(ed a\ taborers for rhe tandtords. This
paner locuses on Datir soden s slrusEte
i^ Btna s Karukku

Dalit lilerature is a qrilin! tbatpa.all€ls rhe revolurionary nov;frenr
spearheadsd by Dr.B.p Anbedkar wjrh avre$ 

_ 
to brins abour psycho socral

in rhe nrnds of the
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oppressed, Dalil literature. a slrore
oppositional voice nol only mises lmportant
questions but also narare lhe ability orthe
people in ihe narsins lo 6ghl against all
odds and injustices. B!na\ rar!&[,. rhe

autobiography is 3 naralive of lrauma.
pain, resistancc a.d atiocilies connitled
on dalil Chrislian wonen. It is s docunenl
olpovenr violcnce. rejection and sualcrin8
and how the kitcr stives hard to overconc
the problehs. Bana, uses her pen likc
"Karukku" a snarp edged wcapon lo cut

rbe weeds of udtouchables and patriarchv
which have tnickly giown over thc
centnries in this counlry' Bama's storics
''Pon"uthayi , Molahappodi" (chi li
powder) a.d Saniyattad" (posse$ed by
the Goddess), "Slneali" a.e poweful Dalit
feninist stolies *hich hishlight thc unlold
nis€ries of Dalii wonen and lheir
ihdohitable courage to resist opprcssion
In spile of1neir subjugation lo lyrannv bv
thcir own nen, upper tasic men and rhc

bruial police ibrcc, lhese womcn posse$ a

rare spirit and zesi for life i, ddition lo ,
fre€ llow of earlhy, pungenl swear words.
Dalil women hav€ been lhc silenl, suffcring
ninority in the works ol bolh uppercasle
ard D.lit nalc Rriler' Women atc
oppressed both by men fron lhe uppercastc
and ncn fron then own connunnv This
lwice-ovc! oppression from casle and
palriarchy has trot drawn enough atlcnlion
lrom nale Dalit witer.

Robert Frosl in his poem A Scrvanl
lo Servants,'clearly a iculates lhe i!el1ne
of being lui al the back on thc socretaL

fronl s, "There is enough work 1o and

rhere is alqays nuch wolk lo do: Bul thal
is behind. The wosl thal you c.n do is sel

ne back a litlle more bchind. I can t calch
up in this world, anyray." (0?) lt is lhis
fceling ol being behind thc othe^ is
explored by lhe Dalit writ€n Dalits lre
rhose people or groups qho ate localed

outside the legenonic power slruclure in
society. fhey aE dhciininated on various

srcunds and lack lhe basic rielts and

ortoilunilies in socicty. Bana\ qtitins of
lhe book rar!*tu and her natralion oflhe
ev€nls fron lhe lilcs of the Dalit wonen
is an anempt io ovcr throw thc cullural
heCenony ol lhc upper-casie The
donination and reinfoicenenl of power
rclations is lemed hegcnony. The lern was

nsl Dscd in the non-Mililary sensc bv
Marxisl Antonio Cramsci (1881 to lSl?),
an llrlian irner, to relcr 10 any person or

sroup of infcrior rank and slation, and can

be enployed in discussions of race, cla$.
sender, scxuality, elhnicil/ and rligion
Sone lhinkcrs use il in a ge.eral sense to
rcfer to ! pe^on rendered wnhoul agehcy
by his or her social status

One of Cramsci's id€as was lhc
concepl of 'hcgenronyi" or ideological
dominalion. when one ideology or sorld
vie*, dominales, it suppresses or slaDps
oul, oi€n cruellY, anY olher ways of
cxplaining reality. AcluaUy, hesenony can

conrain a vari€ly of ideologies. Sohe are

,rtificial - lheorctical explanations cieated
by acadenics or political aclivisls or
philosophcrs. Othcr ideologies are

"organic," which heahs lh€ycone iion rhe

conhon pcoPle\ lived exPerience. Thcse

consist ol a culture's vay of seeing and
60licvins, and lhc inslitulions thal uphold
these beliels, likc religion, educstion,
fanilt, and the dedia. Being illneratcdalits
re lhe oncs nost exploited peripheral

croups in rhe sociely. Dllit qonen is been

sexually cxploited, cducation is be€n

denied to her and lherc is also castc race

bias Within her ovn faftily sbe is been

alienatcd by (he dominart nale and are

consideied as nere objccrs ror sexual
sarhflcrion and for reproduction and are

often defined in lenns ol fie othc!. They
halc been labeled usly, sluggish and



adinot colege (AutuonM), fituchiropalti

_ uninrelligrnr. The, have been ofien ,sked
,o roenrry rhemrlves before orhers and
undergo cotor rest and are neve. irealed
wrth restecr h is the pakiqchal djlisjon

:l:j,"Tl,"**.""asama,einarized

. 
Through thes€ beliefs and instnudons.

socrery endorses rhe ethicat betjeC anjhanners which .1he powe6 rhal be,.asree
a(e kue, or riCht. or togicat, or norat. -The
Insnrunons and betiefs rhar the dominanr
cutrlre,supports are so powertut, and lelnoro or people when ,hey are so rou;ona' arLemative ways of ebvrionins rcali;are very hard b imagine. Ihis-rs h.;nesehony B cealed and mainkrned The
sisnrncant aspect pRhred in lhe novel r
:ne oppE$on of datir christians ,n rhenands or the church

__ rrrult depi.rs how the datiE are norduowed to sins in the church chon. Therewere^rpaEre {hools in rhe sne camDus
oDe ror the rich. lhe etirrst upper cjsreLmsrEns ard non Chrisr'ans and the olhcrror poo! and datit Chrjstians

According io Cranscr, hegehony locks
up a soc'dy even hore lighrty becaus ofhe eay rded are rransmined by Ibeuace
.'ne words we use,o spcaj( and qrir; h;.
oeen constr!cted by sociat interrcnons
rtrough hBtory and shaped by rhe doninant
raeorogy or rhe rin*. Thus rhev tue toade.rwrh cltruEr oeaings rhar condrlion 6 brDrnK D pan'cutar wsys, and ro nol be rbte
ro hhk ver) welt in orher ways. crahsci\pohr rs rhar qe have been condrrioned bvour ranguaee ro rhink _ and leel ah.,;
nar.rnrnrrng _ in eays ,har serve rtrcoomrn&r rdeotogy. And if rhat domrnrnr
r0eolog) 

'nsists 
that poverty is rhe fauit of

rne Indrvrduat white sysremaricatlv keeoinFcdah s,oupr or c/asses oi peopre mo.l
must be distod!el h\

suDsrdntr!e, re\otutionary (hanAe

This is seen in rhe novet wh€n Bma
rerardates to rhe walden,s coEner!. She
exposes tbe prejudices based on casre
leveled upon daiii children rbrourh lhe
warden srsrer who coutd nor abid; tow
!asr€ and poor chitdren,lh€re Deorle eer
norh'nc 

'o 
ear ar hon.: rhey cohe h;,e;d

rhey grow 1i1",( rar*trl ?), Baha retreats
b,y sayhs rthy, is it ibpossible fo! lhedarlab to study or whai?,,(I9). .,I knew I
5noutd nor rouch rheir Coods or ctorhes. I

ctose to where lh.v
are... these w€re lhen tulet,(46).Th;
'dportant thing is thal her schoot was nor
tne only inslilution thar leel(ed casEism
bul it.was wideslr€ad everywtrere. anj
wnen rney reluhed ro schooi atrer hoiidays
the wdden*isler woutd say:

Look ar rhe Cheri chitdrent rlhen $ey
stay hee, they ear ih€h filt and looi
as round as polaroes. Bul loot< at rh.
state which ihey cone bact f.oD
nom+rusr skin and bo@! (razte!,ls)
Bama r€veats varions fohs ofviotenl

opprc$'on unteashed on Datils, specificalv
oh rhe pa.aiyJr casre. When anatlzed the
casle syslem relegates rhese tower casres
ro a lnete slrara of exisrence, poirayinr
men ns J sinste cutrdre. despite lhe;
orveBrry of.uston and b€tiefs, Relicion/
sol'ery 

'hererore 
keak rhe tower c.!;s as! honogeneousj nonolithic whol€.

skreotyping lhe peopte and then habik
rre dom'narion ot rhe tower casres by lheutp$ mre hm been rusrarned by a bodv

or i uats. titefalure. raditions and hisrontiN represried rhe low€r castes leDearediv
as urctean ard subtuna.. Over th;
centdfles or reirera on and setf{efererce
'Drs 

creJrcda syslem lbal b beacceoteds;'comnon sense rnd ,naruhj.b) 
b;rh Ue

uPPe. and lower ccstes



Narional SeDinson tndie Culrurc

A..ordind io Bsna Dalit Literature is
''Liberaiion liteFture tike BIack Litcraiure,
Feninist Literarure and conmunisr,
Socialist Lneratur€. (86). Bda records her
hals and tribulalions h tnis novel as an
individual, as a wohar ahd as a wriler,
when sbe a ived ar the co ege wrrh Junthe clorhes rhar she wos weafln! and
admiued ners€lf i.to $e nostel, sh; tetr

.deeply huniliated by h€i classhal€s wtreie
she senl aroud in the samc sknl, jacket
4d daava'i fo! a whore w€€k. she e;dued
all lbe shane and huniliation and slaved
on, Baha's re,rcading of the Chrisrian
scriptures as an aduh enabled her to carve
out both a social !isron and o mess,qe ol
hope for Datrb by ehphasrzine thc
revorulonary dspecrs of Chrislianity, lhe
values of equalily, socidl jnsrice and love
lowards aU. Hq own lif€ cxp€rience ursed
hcr iowards acrivity eneagins in all€via e
Ine sumtlidgs of rhe oppresscd Then sh;
aecrded to becohe a hun and enler d
convent and inthai sh€ work hard for other
children who stluggl€ as she had done. She
orscovers, however, lhat the Derspectiles
of the conyent and church are Jifered

Cramsci adds anorher dimcnsion to rhc
d€finilion of hegenony: doninalion by
con*nr, n sens ihpo$ible rhar anyonc
would consent to be oppressed, And Bana
eares " when ! $$ our pmpte sqtrng so
nard nrght and da). t ofien used jo wonder
from_where rhey Eet rhejr srenCLh \47)for
ner tnrs E a comdunirj lhar uas born ro
work. They laughed ard renajn chcertul
even fiough they had to suffer tors ot
hardships. Their poverry and thejr nanual
jobi do not allow their children especially
gris lo go ro school and reccile educlrion.
we knov tbat fte ricb arc geldns richer

22

while the pooi and the niddte ctass ale
ileling le$ and less secure. we know, but
we accepl, whar can on€ person do?. we
say. "The poor hav€ always beer wjlh us.,,
It s a falatislic feelins we have, bu1
ciamsci doesn't blane us for it. ,,tndeed.,,
he says," lalalisn is nothins oih€rrhanthe
dolhing Norn by real and active will when\n a Neak posirior. (Hegenoh, ahd
xewtLtion: Antohio crunsci I potiti.at
and Ctu wal fheot!. Bt)

Cransci believed lhlt everyone, nonalrer wtrar their occlpation, lheir
rnreresls, or lheir education, is abte to work
our lhetr own cohcrenl ideas of how lhe{or J rcntty $orks. Despire Cramsci.s
oes(flpr'on o, hcCemony ae socrety,s
bn'nqa!hing, he hJd gral iairh in DeoDIe,s
abiri,v ro co bcyond rhe ..,. *""",;*.
of rhe rdcas rhey sreq up wiln.nd b;cone
cntical thinkea. As Crcmsci slaFs aam,
ako fech thal for the be$er sunivll ofwonen, enpowcrnenl of woDen is
ne.essary anLt ir is possibte onty by
r(Jdrar'ns rnequatnJ and uniouchabrlity, by
empowedng tbcn throu*h educaiion and
enployDdt and by raki.C pride in iheir

Altx son L wdhei Eeeehon!and nerohtia,:
Artoni. Gransti\ pothicot ard Crltoat/l.,ry Echo poinl Boot! and M.dial0ll Prinr

Bamr.X,rr**!.Trans.Lakshni Hotnsrdm.
chennai. McMi ar India Ltd,2002. prinl

''Dalir Literatule,,. Tran!
MVij!yatakshni. Indiar Liter0ture
x[nr.5 (t999).

lrosr Roberl Ira Etht.s oI aab,euire:
Asocia'ed Uni!eB,ry p,e$, En.b;d
2001 Prinr
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Keynote Address (Inaugural session)

Flowering Plant Reproduction and Diversity

P. Pushpangadan
Padma Shree Awardee

Amity Institute for Herbal & Biotech Products Development, 3 Ravi Nagar, Peroorkada, 
Thiruvananthapuram, Kerala -695005 
E-mail: palpuprakulam@yahoo.co.in

Abstract
21st Century is a ‘Century of Biology, and powered and propelled by knowledge and 

technology expertise. It was a logical outcome of the intellectual triumphs of 20th Century –
which we now call as ‘Century of Physics’, which triggered with the outstanding contribution of 
a few scientists like Roentgen, Rutherford, Mendeliyev, Max Plank and Albert Einstein.’ The 
vast geographical, diverse climate and topographical realms of India have resulted in enormous 
ecological diversity supporting about 8% of the world’s biological diversity on 2% of earth’s 
surface making it one of the 12 mega diversity countries in the world. Adding to this, there is a 
very high diversity of human influenced ecosystems including agricultural and pasture lands and 
impressive range of domestic aided plants and animals. Flowering plants are the dominant plant 
form on land and they reproduce by sexual and asexual means. Often their most distinguishing 
feature is their reproductive organs, commonly called flowers. Sexual reproduction in flowering 
plants involves the production of male and female gametes, the transfer of the male gametes to 
the female ovules in a process called pollination. After pollination occurs, fertilization happens 
and the ovules grow into seeds within a fruit. After the seeds are ready for dispersal, the fruit 
ripens and by various means the seeds are freed from the fruit and after varying amounts of time 
and under specific conditions the seeds germinate and grow into the next generation. The largest 
family of flowering plants is the orchids (Orchidaceae), estimated by some specialists to include 
up to 35,000 species, which often have highly specialized flowers that attract particular insects 
for pollination. Another large group of flowering plants is the Asteraceae or sunflower family 
with close to 22,000 species.Sexual reproduction involves two fundamental processes: meiosis, 
which rearranges the genes and reduces the number of chromosomes, and fertilization, which 
restores the chromosome to a complete diploid number. In between these two processes, 
different types of plants and algae vary, but many of them, including all land plants, undergo 
alternation of generations, with two different multicellular structures (phases), a gametophyte 
and a sporophyte. The evolutionary origin and adaptive significance of sexual reproduction can 
be seen from “Evolution of sexual reproduction” and “Origin and function of meiosis.”Asexual 
reproduction produces new individuals without the fusion of gametes, genetically identical to the 
parent plants and each other, except when mutations occur. In seed plants, the offspring can be 
packaged in a protective seed, which is used as an agent of dispersal. Vegetative reproduction 
involves a vegetative piece of the original plant (budding, tillering, etc.) and is distinguished 
from apomixis, which is a replacement for sexual reproduction, and in some cases involves 
seeds. Apomixis occurs in many plant species and also in some non-plant organisms. For 
apomixis and similar processes in non-plant organisms, see parthenogenesis.
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Flowering plant diversity of Southern Western Ghats with special reference to 
Kerala

Sasidharan N
Kerala Forest Research Institute, Peechi, Thrissur, Kerala – 680653

Abstract
The Western Ghats or the Sahyādris constitute a mountain range along the western side 

of India. The range starts near the border of Gujarat and Maharashtra, south of the Tapti River, 
and runs approximately 1,600 km through the states of Maharashtra, Goa, Karnataka, Kerala and 
Tamil Nadu, ending at Kanyakumari, at the southern tip of Peninsular India. The Western Ghats 
covering an area of 180,000 sq. km, constitute about 6 per cent of the land area of India and 
contain more than 30% of the biodiversity recorded from India. The Western Ghats, recognized 
as World Heritage Site by UNESCO is one of the world's ten "Hottest biodiversity hotspots" and 
has over 5000 species of flowering plants. The high rain fall, great variation in the altitudinal 
range in the mountains and diverse soil types favoured the formation of diverse habitats rich in 
species diversity. Anamudi peak (2,695 m) in Kerala is the highest peak in the Western Ghats. 
The Kerala State lies along the south-west corner of Peninsular India, between 80 18' and 120 48' 
N latitude and 740 52' and 770 22'E longitude. The boundaries of the State are the Lakshadweep 
Sea in the west, Tamilnadu in the south and east and Karnataka in the north. The State has an 
area of 38,863 km2, which is about 1.18 percent of the total area of the country and is 
administratively divided into 14 districts. Due to the long tract of Western Ghats along the 
eastern side and Arabian Sea along the western side, the physiography of the State is highly 
diversified. The State has a complex topography with mountains, valleys, ridges and scarps. The 
altitude varies from sea level to 2695 m asl. Based on the altitude, the land is divided into high 
ranges (above 750 m asl; highlands (between 75-750 m asl); midland (between 7.5-75 m asl) and
lowlands (below 7.5 m asl). The highlands with an average height of 900 m have several peaks 
over 1,800 m and constitute about 43 per cent of the land area followed by midland (42 percent); 
high ranges (15 per cent) and lowland (10 per cent). A narrow strip of land bordering the sea 
constitutes the low land area of the State and this region holds the back waters and estuaries. 
Mangroves and coastal vegetation are confined to this region. Parallel to the coastal strip, there is 
wider more or less undulating midland zone. Most of the human activities and agricultural 
settlements are located in this region. The natural vegetation is rather scanty and occurring as 
small refugees. These two regions constitute the major human habitats in the State. Wider eastern 
highland region constitutes the important region with regard to the Biodiversity. This region is 
highly undulating and has a complex geography compared to the other zones. These mountain 
ridges are continuous from north to south except the 30 km wide gap in the Palakkad district. 
These mountain chains influence the climate of the State to a greater extent.The varied 
topographical features, high rainfall and geologic conditions have favored the formation of 
different ecosystems from Shola forests on the mountain valleys to the mangrove forests along 
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sea coasts and estuaries. The most outstanding feature of the State is the formation of tropical 
rainforests along the windward side of the Southern Western Ghats, which is lying parallel to the 
west coast. A small extent of area of the State is along the rain shadow region the Western Ghats, 
where the vegetation is dominated by dry deciduous forests and scrub jungles. The wet lands are 
mostly confined to the low land region of the State. The southern Western Ghats, comprising 
Kerala, parts of Karnataka and Tamila Nadu is considered as the richest region with respect to 
biodiversity and endemism. Nayar (1996) has recognized six hotspot centres of endemic plants 
viz. Shimoga-Kanara, Nilgiris-Silentvalley, Wayand-Kodagu (Nilgiri Biosphere), Palni Hills, 
Anamalai and High Ranges and Agasthyamaiai Hills. The forests of Kerala are situated along the 
Western Ghats. The area under forest cover is estimated to be 11309.5032 sq.km (Kerala Forest 
Dept., 2013). The paper highlights the flowering plants diversity of southern Western Ghats with 
emphasis on Kerala. As per the compilation, 5094 flowering plants are recorded from Kerala 
including 880 exotics introduced as ornamental, horticultural as well as invasive weeds.

102
Grasses of Western Ghats-Floral Diversity

Ravichandran P

Sri Paramakalyani Centre for Environmental Sciences, Manonmaniam Sundaranar 
UniversityAlwarkurichi, Tamilnadu - 627412                                                                                        

E.mail:grassravi@gmail.com

Abstract
Grasses are undoubtedly the most important to man and other forms of all life on planet 

earth hence the bible quotes “all flesh is grass”. They contribute tremendously to the earth’s 
green mantle of vegetation. Grasses are the source of principal foods of man and his domestic 
animals. Without grasses agriculture would be virtually impossible. Grain, sugar, syrup, spice, 
paper, perfume, pasture, oil, timber and a thousand other items of daily use are the products of 
various grasses. They hold the hills, plains and mountains against the destructive erosive wind 
and water. Despite the fact that the grasses are so important to us, we usually know very little 
about them, Why? Because we think that all grasses are alike”, difficult to identify due its 
complicated, miniatures and puzzling floral structures, and similarities hence we grant less 
importance to study them. Otherwise we ignore them because we don’t understand them and 
value their use. Many of us consider grasses as useless and so no due attention is given. The 
world constitutes about 10000 species and 668 genera of grasses - the 4th largest families of 
flowering plants. India has around 1400 species with 261 genera. The Western Ghats harbors 
about 950 species of grasses falling under 175 genera. Grasses constitute the dominant 
vegetation all over the planet earth and so their need and utility by all living organisms are 
explicable. Grasses are a diverse group of herbs which thrive in many types of habitats. In India 
no true grassland existed as per the consensus of Grass biologists. Grass cover in India is of five 
types of which the greater part of India is occupied by Sehima - Dicanthium type of grasses.  
Grasses of Western ghats occupy all the sub families such as Arundinoideae, Bambusoideae, 
Chloridoideae, Oryzoideae, Panicoideae and Pooideae. Among these except for Pooideae the rest 
of them are prevalent in all kinds of habitats. Members of Pooideae are exclusive and prefer to 
grow in high altitude ranges. Broadly grasses are habitat specific and some of them are 
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distributed in more than one ecological type. Ten habitats have been recognized for grass 
distribution based on their occurrence and preference. Perennials grasses are more than annuals 
by their distribution. Flowers and fruits (Seeds) of grasses are unique and mesmerizing as they 
vary enormously with miniature structures. The seeds exist as caryopsis and nut like. They are of 
taxonomic importance due their variations, diversity in colour, shape, size and ornamentation. 
Seeds are dispersed by wind, water and by special devices that they have. There are about 40 
endemic grasses which also signify the grassland communities and their successful existence to 
thrive in any kind of habitats.

Oral Presentations
103

Cypsellar morphology of the genus Spilanthes Jacq. (Asteraceae) and their 
taxonomic significance

Reshmi G R and Rajalakshmi R

Department of Botany, University of Kerala, Kariavattom, Thiruvananthapuram-695581
E.mail: grrehugr@gmail.com

Abstract
The genus Spilanthes consists of 30-40 species which are distributed along the new and 

old world tropics. Among them only 7 species are now distributed all over Kerala, which include 
S. ciliata, S. uliginosa, S. vazhachalensis, with rayed heads and S. radicans, S. calva, S. 
paniculata , S. ghoshinis with non-rayed heads. The Spilanthes is known as toothache plant and 
is accredited with the local anesthetic action due to the Spilanthol content. It is also used as 
traditional medicine for various ailments. The fruits of the Spilanthes, denominated cypselae, are 
dry, indehiscent, unilocular, with a single originating from an inferior ovary. The achene 
morphological features were the most striking species separation factor in this genus.  Seed 
morphological characteristics proved to be useful taxonomic features, helpful in identification of 
large number of species and genera. Seed characters, such as shape, size and seed-coat surface, 
have low phenotypic plasticity and are less affected by environmental conditions. The purpose of 
this study was to describe and compare external seed morphological characteristics in the genus 
Spilanthes of the family Asteraceae and to evaluate their possible use for taxonomic 
considerations. The seeds were collected and examined using stereo and scanning electron 
microscopy (SEM). Obtained data were statistically processed using analysis of variance, 
Principal Component Analysis, Principal co-ordinate analysis, and UPGMA clustering. The 
results showed that seeds were heteromorphic or homomorphic with trigonous or laterally 
compressed  and showed  morphological variations in size, presence of marginal cilia, 
arrangement of marginal cilia, presence and nature of pappus bristle, nature of surface striations. 
Exomorphic characters of cypselas serve as reliable taxonomic marker in systematic study. A 
key is provided for the identification of the investigated species based on seed characters.

Key words: Spilanthol, Cilia, bristles, exomorphic characters



National Seminar 2015 Page 5

104
Survey of Climbers in Atchankulam, Kottaram Panchayat, Kanyakumari 

District,Tamilnadu

Beema Jainab S.I*, Mary Kensa V, Kavitha A, AnushaL, Rejitha S and Vinitha G

Department of Botany, S.T. Hindu College, Nagercoil, Kanyakumari District, Tamil Nadu
E. mail: surejkensa@gmail.com

*Department of Plant Biology and Plant Biotechnology, J.B.A.S college for women, Chennai
E.mail: beemaj@gmail.com

Abstract
Climbing plants are one of the most interesting group but a much neglected group of 

plants. But, they also play a part in historical importance of our ancient buildings which owe 
their attraction to the green veil which covers up their architectural or structural defects making 
them assume perfect beauty in our eyes. The present survey reveals that angiosperm climbers of 
the study area are represented by 94 species under 63 genera belonging to 32 families.  Among 
all families, Convolvulaceae, Papilionaceae (7 species) and Vitaceae are the most dominating 
family species as well as genera wise. The dominant families are Convolvulaceae, Papilionaceae, 
Vitaceae, Apocynaceae, Menispermaceae and Oleaceae. The most abundant liana species include 
the thorny stragglers Pterolobium hexapetalun (Caesalpiniaceae), Lantana camara 
(Verbenaceae), and the twiners Jasminum angustifolium (Oleaceae), Gymnena sylvestre
(Asclepiadaceae) and Aganosma cymosa var.  cymosa (Apocynaceae).  The enumerated climbing 
modes were classified into woody vines, the lianas (75) and herbaceous vines (19). Six climbing 
modes of lianas were recognized as stem twiners (37) followed by stragglers-unarmed (28), 
stragglers unarmed (10), tendril climbers (17), root climbers (1) and hook climber (1)

105
Exploration of in vitro hepatoprotective and antioxidant activities of root 

methanol extract of Pseudarthria viscida (L.) Wight and Arn. 

Sangeetha G, Nikhila G. S, Devi C. M and Swapna T. S*

Department Of Botany, University College, Thiruvananthapuram-34, Kerala
*E.mail:swapnats@yahoo.com

Abstract
Pseudarthria viscida (L.) Wight and Arn. (Leguminosae) commonly called “Moovila”, is 

a perennial viscid pubescent semi erect diffuse under shrub.  This plant is an essential component 
of many famous Ayurvedic formulations like Dashamoola, Mahanarayana taila and Dhantara 
taila. It has high medicinal value. The main aim of the proposed work is the phytochemical 
screening and evaluation of hepatoprotective and antioxidant activities of medicinally important
plant Pseudarthria viscida. The preliminary phytochemical study of root methanol extract was 
done for the detection of phytoconstituents, using standard chemical tests.In the case of 
hepatoprotective activity, the root methanol extract was tested for its inhibitory effect on Chang 
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liver cell line. The percentage viability of the cell line was carried out by MTT assay. Silymarin 
was used as positive control drug.  Three different antioxidant assays such as DPPH assay, 
Superoxide and Hydroxyl radical scavenging assay were carried out in different concentration of 
root methanol extract (12.5, 25,50,100 and 200 µg/ml) of Pseudarthria viscida.The results 
indicated the presence of important secondary metabolites such as glycosides, flavanoids, 
alkaloids, terpenoids and tannins which could be the reason for hepatoprotective and antioxidant 
activitiesof the plant.In the MTT assay the percentage viability were found to be 31.39%, 
55.94%, 71.43% for sample concentration 10µg/ml, 50µg/ml and 100µg/ml respectively.From 
antioxidant assays, high free radical scavenging activity were noticed in DPPH assay, 
Superoxide scavenging assay and Hydroxyl radical scavenging assay that is 95.41%, 90.20% and 
88.58% respectively in 200 µg/ml concentration of root extract which was comparable with 
standard (Ascorbic acid). The present study thus confirmed that methanol root extract of 
Pseudarthria viscida (L.) possessed good hepatoprotective and antioxidant activities.Bioactive 
molecules present in roots could be the reason for these activities. and further studies are 
necessary to evaluate and isolate the active principles responsible for these activities.

Keywords: Chang cell line, MTT assay, DPPH assay, superoxide and hydroxyl radical 
scavenging assay

106
Floristic diversity analysis of a vulnerable low altitude hillock ecosystem in the 

gap region of the Western Ghats, Kerala

Soumya M* and Nair M.C**

*Environmental Resources Research Centre, Thiruvananthapuram, Kerala-695 005
** Department of Botany, Govt. Victoria College, Palakkad, Kerala – 678001

Abstract
Low altitude hillocks are characteristic hydrogeomorphic habitats distributed at the gap 

region of Western Ghats in Palakkad district of Kerala State. Despite the high diversity, studies 
on such small isolated geographical systems are limited. Seasonal variations create diverse 
microhabitats which gets reflected in the herbaceous vegetation of these ecosystems. Many of 
such hillock systems has been transformed into vulnerable habitats due to intense grazing and 
prevalence of quarrying. In this backdrop, floristic exploration of such a hillock system in a 
micro scale level was conducted in Vengappara, Kollengode (Geographical location: 
10°36'13.3"N 76°42'33.2"E) in Palakkad district. Floristic exploration during June 2013 –
August 2014 revealed the presence of 102 plants of which 96 species are distributed under 
angispermous families and 6 under lower plant groups. Herbaceous flora form prominent 
vegetation of the area with seasonal variations in floristic composition. Explorations on a floristic 
and ecological perspective revealed the existence of seven microhabitats with their own unique 
adaptive traits and floristic associations. The plant species associations, such as Utricularia 
lazulina-Drosera  indica, Parasopubia delphinifolia -Striga angustifolia, Heliotropium rottleri-
Indigofera uniflora-Catharanthus pusillus  were observed within microhabtats. Presence of 
Isoetus coromandelina along with new distribution record of Dipcadi montana add to the 
richness of floristic composition. Of the recorded taxa, six species are found to be endemic to 
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Peninsular India and four are endemic to Southern Western Ghats.The present study revealed the 
need of conservation measures for the hillocks along with the main hills and mountains of the 
Ghat system for effective conservation of unique micro habitats and the comprehending floristic 
associations.

Key words: hillock, Western Ghats, Palakkad, micro-habitats

107
Nutritional and anti-nutritional properties of a potential medicinal plant-

Talinum portulacifolium (Forssk) Asch ex. Schweinf

Parvathy L, Sangeetha G, Nikhila G and Swapna T. S*

*Department of Botany, University College, Thiruvananthapuram-34; E-mail: 
swapnats@yahoo.com

Abstract
India’s flora comprises of 6000 species of plants which were used for consumption, 1/3rd

of which are green leafy vegetables. Green leafy vegetables are fresh and edible portions of 
herbaceous plants. Green leafy vegetables have been used as medicines since ancient times and 
have been playing an important role in our diet and nutrition. Talinum portulacifolium (Forssk) 
Asch ex. Schweinf, known as Flame flower is an erect under shrub belonging to the family 
Portulacaceae is an important plant in the local system of medicine. It grows wild in Kerala 
especially in Western Ghats and is used as a green leafy vegetable by Chetti and Kattunayika 
tribes of Wayanadu district. The plant is used as a traditional medicine for the treatment of 
diabetic disorders, constipation, mouth ulcers, stomach ache and malaria. Even though it is widely 
used for medicinal and culinary purposes the nutritional and antioxidant properties are not yet 
fully known. The present study is intended to evaluate nutritional and anti-nutritional properties of 
plant along with its antioxidant potentials. The nutritional factors tested include fatty acids, amino 
acids, reducing sugars, carbohydrates etc and anti-nutritional factors include total phenol, tannic 
acid, phytic acid etc. Enzymatic antioxidants like SOD, POD, PAL, PPO and non-enzymatic
antioxidants like tocopherol, ascorbic acid etc were also studied. Results showed that Talinum 
portulacifolium is rich in vitamin A, amino acids, fatty acid and moisture content whereas other 
proximate parameters such as vitamin C, vitamin E, lipids, carbohydrates etc were present in 
moderate amounts. As Talinum portulacifolium is rich in iron content it could be included in our 
daily diet in order to prevent certain disease such as anemia. Hence supplementation of the leaves 
of this plant in diet could be useful for improving nutritional status and strengthening the body.

Key words:Talinum portulacifolium, nutritional analysis, antioxidant potentials.



National Seminar 2015 Page 8

108
Sacred Groves - Natural protection for biodiversity

Aparna P1 and Khaleel K. M2

1.Department of Botany, Sree Narayana College, Kannur, Kannur University.
2. Department. of Botany, Sir Syed College, Taliparamba, Kannur, Kannur University.

Abstract
In our religion and culture there is a lot of emphasis on forests and their conservation. 

Kavus, which were mostly located along with a collection of thick natural vegetation, were a 
major place of worship associated with many believes.  It is because of this believes and 
tradition, most of the sacred groves were protected in the past by local people. Protection of these 
natural vegetation is done also because of the explicit connections they show between cultural 
and biological diversity and their potential of people-oriented conservation efforts. Therefore, a 
holistic understanding of the current status and structure is essential for assessing their ecological 
role and formulating strategies for their conservation.This paper briefly reviews the studies 
conducted at some of the major sacred groves in Kannur district.  The study highlights the floral 
diversity, and conservation strategies which could be a powerful tool for ensuring biodiversity 
conservation through community participation. The sacred grove was rich in plant genetic 
diversity and was composed of many ethnobotanically useful species, including wild edible 
fruits, medicinal plants etc.

Key words:Sacred groves, strategies for conservation, biodiversity conservation, community 
participation.

109
Purification, characterization and kinetics of protease inhibitor from fruits of 

Solanum aculeatissimum Jacq.

Meenu K. V. G* and Murugan K

Department of Botany,University College, Thiruvananthapuram, 695 034, Kerala

Abstract
Solanum species are rich source of protease inhibitors (PI). Most PIs were low-molecular 

mass molecules that inhibit trypsin and/or chymotrypsin. PIs differ from each other in mass, 
amino acid content and number of reactive sites.A potential protease inhibitor was isolated, 
characterized including kinetics from the fruits of the tropical Solanum species, Solanum 
aculeatissimum(SAPI). Purification was carried through ammonium sulfate precipitation, ion 
exchange, gel filtration and affinity chromatography. The purity was checked by reverse phase 
HPLC chromatography. Purified SAPI showed a specific activity of 433.7 U/mg, with 0.95 mg 
protein content. Overall, the specific activity increased about 129.5 fold with 8.5 % yield of 
activity. The molecular mass estimated by size exclusion chromatography was agreed fairly with 
the SDS-PAGE results i.e., 22.2 kDa. Native-PAGE showed four isoinhibitors (pI: 4.7, 5.2, 5.6 
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and 5.9) and, inhibited both trypsin and chymotrypsin in 1:1 molar ratio. Dixon plots and 
Lineweaver-Burk double reciprocal plots revealed competitive inhibition of trypsin and 
chymotrypsin activity, with inhibitory constants (Ki) of 1.6 x 10-10 and 1.4 x 10-10M, respectively. 
High pH amplitude (2-12) and broad temperature optima (10 to 800C) were noted for SAPI, and 
time course experiments indicated gradual loss in inhibitory potency on treatment with 
dithiothreitol (DTT). Circular dichroism spectrum of native SAPI displays random structure with 
more β-layers. Further, extreme physico-chemical parameters alter the inhibitory potential of 
SAPI. Chemical modification studies reveal that lysine residue(s) present in the reactive site of 
SAPI is vital for its inhibitory potentials. Future studies are warranted to analyze the biological 
potentialities of SAPI.

Key words:Chromatography,Solanum aculeatissimum,kinetic studies; protease inhibitors; 
purification.

110
A comparative study of riparian and terrestrial species of Cassia alata. L. with 

reference to selected biochemical and anatomical parameters

Shary G and Nirmala J J

Abstract
The present study compares a plant species of Cassia alata. L., growing under two 

different vegetations namely riparian and terrestrial. The riparian species of cassia were collected 
from the Ithikkara river basin of Kollam district and the terrestrial species from Kollam town 
area. The plant samples were subjected to biochemical studies such as estimation of total 
chlorophylls, estimation of total proteins, estimation of chlorophyll proteins and estimation of 
total carbohydrates. The anatomical study of stem and root of the two species were done. The 
study clearly reveals that the total chlorophylls, chlorophyll proteins, total proteins and total 
carbohydrate content of the riparian species showed lesser amounts in relation to all the 
parameters than the terrestrial species which showed higher levels of chlorophylls, proteins and 
carbohydrates. In the riparian area, the pH of the soil was found to be 3.9 (more acidic) than in 
terrestrial area (7.5). The pH level of 7.5 – 7.7 was normally found to be the optimum for 
maximum rate of photosynthesis. The rate of photosynthesis was reduced because of more acidic 
pH. The decrease in the rate of photosynthesis also leads to reduced carbohydrate content in the 
riparian species. The decrease in the concentration of proteins is also related to high acidic pH of 
the soil, because low pH generally reduces the nitrogenase activity. The anatomical study of the 
stem and the root of the riparian and terrestrial species revealed prominent variations in both 
stem and root. The riparian stem showed more amounts of xylem parenchyma and medullary 
rays and less number of xylem tracheids whereas more amounts of xylem tracheids with few or 
no medullary rays in terrestrial species has been observed. This may be an ecological adaptation 
of the plant for various stress conditions particularly in riparian areas. 
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Morphological and biochemical characterization of 

Steviarebaudiana Bertoni growing under different soil samples of Kerala

Thressiamma M1* and Suma M. T. S2

1Department of Botany, Mar Ivanios College, Thiruvananthapuram, Kerala,
*E-mail- thressiammamathew@gmail.com

2 Department of Botany, H.H.M.S.P.B N.S.S.College for Women, Thiruvananthapuram, Kerala

Abstract
In the present investigation, the morphological and biochemical variations of Stevia 

rebaudiana Bertoni, a non-caloric biosweetner was characterized. Morphological characters of 
the plant grown vegetatively in different edaphic conditions were collected and studied from 
eight different districts of Kerala. Ethanolic extract was used for isocratic HPLC analysis to 
estimate the amount of sweet diterpene glycosides (Stevioside, Rebaudioside and Isosteviol) in 
Stevia. The obtained results showed wide and promising variations in morphological and 
biochemical observations. The biochemical studies showed high Rebaudioside (4.211 mg/ml) 
and Stevioside (18.346 mg/ml) from the plants grown in the soil collected from Aluva
(Ernakulam district). The sandy soil collected from Cherthala (Allapuzha district) showed 
comparatively lower amount of all the three Diterpene glycosides. Stevia grown in the laterite 
soil from Munnar (Idukki district) comparatively showed highersweetner content with all the 
three glycosides. The study reveals the suitability of different soil types for the growth of Stevia, 
since it can be used as a substitute for sugar at low cost.

Key Words: Stevia rebaudiana, stevioside, Rebaudioside Isosteviol, HPLC

112
Analysis of diversity in fruit morphology of different varieties of Pineapple 

Anona comosus (Ananas comosus (L) MER. cultivated in Kerala 

Nisha A P and Radhamany P. M

Department of Botany, University of Kerala, Kariavattom, Thiruvananthapuram, Kerala.
E.mail: ap_nishahari@yahoo.com

Abstract
Pineapple (Ananas comosus (Linn.) Merr. Is one of the most appreciated fruit from 

tropical and sub-tropical area because of its attractive flavor and refreshing sugar- acid balance. 
It belongs to the family Bromeliaceae. It is a herbaceous, self-sterile plant of about 90- 100cm in 
height with spreading leaves, which gives the plant a rosette appearance. The plant bears a single 
fruit, terminally on a peduncle, protruding out from the centre of the rosette. In the present study 
diversity in fruit morphologicalcharacters were studied in six accessions of Ananas comosus
which include three varieties,Mauritius, Kew, and Amritha. The first principal component 
accounted for 96.625% phenotypic variance followed by 1.24%. The characters which show 
more variability in PC1 and PC2 include fruit height, fruit diameter, number of fruitlets, eye 
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number and eye number in the longest spiral. The UPGMA clustering revealed two principal 
clusters which separated all the accessions between Euclidean distance of 1.175- 1.647.  The 
PCO scatter plot also showed the same results. Both cluster results and principal co- ordinate 
analysis revealed that MRKt 2, an accession of Mauritius variety is distinct in fruit morphology 
which needs further analysis on the basis of vegetative and floral characters or molecular 
markers.   

Key words:Ananas comosus, Bromeliaceae, Principal component, UPGMA, Principal co-              
                    ordinate analysis.

113
The diversity and distribution of Osbeckia (L.) of Kerala

Jomy Augustine and Ebin P J

Department Of Botany, St. Thomas College, Pala, Kottayam District, Kerala
E.mail: jomyaugustine@rediffmail.com; ebinpadiyara@gmail.com

Abstract
A study was conducted to find out the diversity and distribution of different species 

Osbeckia Linn. of Southern Western Ghats. Several field trips were conducted in the study area 
and collected materials for identification. Among the 11 species of Osbeckia collected, eight are 
endemic to Southern Western Ghats, of which three species are exclusively endemic to Munnar 
region of Idukki District. High altitude grasslands and ecotone between of shola forest and 
grassland are the major habitat of most species. High species diversity was observed in Idukki 
district. There are very significant variations existing within many species of Osbeckia. The 
variations are observed with the characters such as vestiture on hypanthium, leaf shape, leaf size, 
stem hairs, size of bract, mere of flower and flower colour.  In order to avoid the confusions 
during the identification process, a new key is proposed.

Key words:Osbeckia of Kerala, endemic plants, variations in Osbeckia, key to species.

Poster presentations
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Ophiorrhizabarberi, a new source of wonder drug camptothecin from Western 
Ghats

Manu K. S, Renson T., Vijeesh Kumar P. V, Sonu S., Ginu J.*

Department of Botany, B. A. M. College, Thuruthicad, Pathanamthitta, Kerala
E.mail:ginujoseph1@gmail.com

Abstract
The genus Ophiorrhiza L. is known for its cytotoxic alkaloid, camptothecin. 

Camptothecin derivatives are well known cancer drugs and are considered as the most promising 
anticancer drug of the twenty-first century. Even though, many Ophiorrhiza species like 
O.mungos, O.rugosa, O.pumila etc. were reported as good source of this important alkaloid, 
most of the species are rare, endangered or even possibly extinct category. With an objective to 
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find out alternative sources for this vital alkaloid, the present study reports O.barberi, an 
endangered species endemic to Western Ghats as a new source of camptothecin. Organ wise 
phytochemical screening showed that the root produces 0.1% D.W camptothecin.

Key words: Camptothecin, HPLC,HPTLC, Ophiorrhizabarberi, Western Gats, endangered species.

115
A complete profile on Michelia champaca- traditional uses, pharmacological 

activities and phytoconstituents

Ravindranadh K. R. S and Krishna C. R

GITAM Institute of Pharmacy, GITAM University, Visakhapatnam, Andhra Pradesh-530 045

Abstract
Indian medicinal plants are used as ancient style of providing helps too many ailments. 

Presently, variant peoples are looking on healthful plants for his or her primary health care 
wishes. The current review designates the morphological, ethnopharmacological aspects and 
active principles of Michelia champaca Linn. Being it's a vital healthful plant in Indian 
medication this are supposed to vary medical specialty activities like antipyretic, analgesic, anti-
inflammatory, antihelmintic, anticancer, antihyperglycemic, antiulcer, antimicrobial, wound 
healing, antioxidant and antifertility activities. Different active constituents such as alkaloids, 
saponins, tannins, sterols, flavonoids, triterpenoids, michelia-A, liriodenine, parthenolide and 
guaianolides, methyl linoleate, methyl anthranilate, stigmasterol and 3β-16α- dihydroxy- 5-
cholestene-21-al are a unit to date according in Michelia champaca. Well conducted biological 
studies area unit still required for many indications of this species. This review is useful to make 
interest towards Michelia champacaand should be helpful in rising new formulations with 
additional therapeutic and economical worth.

116
Foliar epidermal studies in selected members of Rubiaceae and Fabaceae

Sheeba M.J

Department of Botany,T.K.M.College of Arts and Science Kollam, Kerala

Abstract
  The Presentstudy is concerned with the leaf surface characters such as epidermal cell 

shape, distribution of stomata, type of stomata and stomatal density in two families namely 
Rubiaceae and Fabaceae. Stomata provide an additional tool in ascertaining the systematic 
position of the disputed taxa, when considered along with other parameters. The foliar epidermis 
provides characters of diagnostic value since its structure varies from plant to plant in 
angiosperms. The selected members of Rubiaceae are Canthium didymum, Coffea 
arabica,Hamelia patens, Ixora coccinia,Morinda tinctoria. The members selected from 
Fabaceae are Gliricidia sepium, Flemingia stobilifera, Crotalaria striata, Clitoria ternatea, 
Sesbania sesban. The foliar epidermal studies on   Rubiaceae and Fabaceae were carried out to 
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assess the systematic position   and the results are used to discuss how stomatal studies played a 
notable role to distinguish intra specific variation and evolution.  It showed that the shape of the 
epidermal cells of Rubiaceae was regular but in Morinda it is irregular. In Fabceae epidermal 
cells are irregular. In Rubiaceae, stomata are present only in lower side were as in Fabaceae it is 
amphistomatic in most cases. InRubiaceae paracytic type of stomata and in Fabaceae anomocytic 
type. But Morinda showed the anomocytic type of stomata  .The overall data of  the  various  
features of stomata, namely their distribution and size appear to show that remarkable  variation 
occur  in Rubiaceae and Fabaceae.

Key words:foliar epidermis, amphistomatic, anomocytic,  Rubiaceae,  Fabaceae
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Conservation Biology- a holistic approach:strategies revisited

Nair G.M

Inter-University Centre for Genomics and Gene Technology
Department of Biotechnology, University of Kerala, Kariyavattom, Thiruvanathapuram 695 581

E. mail: gmnair51@gmail.com

Abstract
Conservation Biology is a holistic science which needs to bring in biologists from all the 

disciplines to a common platform for better defining of conservation and evolving strategies. A 
paradigm shift in approaches, therefore, is necessary for a meaningful conservation as there are 
multifarious problems that corners a biological organism to the point of rarity and thereby its 
extinction. Unless the problems are deeply dissected and the inherent and ecological dimensions 
of rarity analyzed and understood, no stand-alone conservation strategy would bring in the 
desired results. At this juncture, a multidisciplinary, inter-institutional and convergence approach 
is the need of the hour. The talk shall address the current approaches that are practiced for 
conserving biological organism to its abundance in nature as well as its establishment and 
sustenance in the ecosystem.

202
Progression of classification to systematics

Mathew Dan

Plant Genetic Resource Division, Jawaharlal Nehru Tropical Botanic Garden 
and Research Institute, Palode, Thiruvananthapuram, Kerala 695562

Abstract
Primitive classification was an applied science with extremely practical aims and benefits 

as for simple categorization of plants as medicinal, edible or toxic.The terms classification, 
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taxonomy and systematics are mutually bonded triad. While ‘Classification’ is the arrangement 
of organisms into groups based on trait similarity, ‘Taxonomy’ refers to the naming of organisms 
and their categorization, whereas ‘Systematics’ denotes the clustering of groups or organisms 
based on a unifying set of principles including interrelationships, evolutionary traits etc.The 
progression of classification to the present day systematics was not through a simple, smooth and 
straighttrail. The perception on classification underwent a series of refinement and revision 
through centuries and still the process is on-going. The botanical knowledge of our early 
forefathers was organoleptic, chiefly pertained to colour, shape, texture, smell or taste of a plant 
or plant part, merely based on the observations through sensory organs. The advent of 
microscopes and various other devices resulted in a renaissance to the progression of 
classification.Sooner or later, different schools of classification were evolved such as Artificial, 
Natural, Phenetic, Phylogenetic, Evolutionary etc. Consequently,the term ‘biosystematics’ was 
originated and attained popularity. Biosystematics “is at the same time most elementaryand most 
inclusive part of biology, most elementarybecause organisms cannot be discussed or treated ina 
scientific way until some taxonomy has beenachieved, and most inclusive because systematics 
inits various branches gathers together, utilizes,summarizes, and implements, everything that 
isknown about organisms, whether morphological,physiological, or ecological” (George Gaylord 
Simpson, 1961). Since the biodiversity of each country was recognized as its prestigious 
wealth,the biodiversity assessment became be a mandate to all countries, for which the tools of 
systematics are inevitable. Characterization of the genetic variability of crop plants attained great 
reputation as it is directly linked with the economy of a country. Such an attempt is relevant in 
the case of several wild plant species also, especially with respect to the food security and health 
security. Investigations on assessing the genetic variability may result in the discovery of elite 
genotypes with high level nutrition, potential secondary metabolites or disease resistant traits. In 
this context, the role of different tools of systematics is highly significant.

Oral Presentations
203

Annona glabra, a successful invader- a case study from selected wetlands of 
Kannur, Kerala

Sreeja P

Department of Botany, Sir Syed College,Taliparamba, Kannur, Kerala- 670142
E.mail:drsreejarajeev@gmail.com

Abstract
Kerala is well known for wetlands. Annona glabra is one of the most common invasive 

species of mangrove rich wetlands in Kerala. About 3500 ha of mangrove rich wetlands present 
in Kerala, of which highest percentage is present in Kannur. The study area is located in the 
banks of Kuttikol river of Taliparamba, in Kannur district of Kerala.. This wetland is occupied 
with about 300 ha of pond apple (A.glabra). It is a native from Florida. Today it is regarded as a 
worst weed in many countries because of its invasiveness, potential for spread and economical 
and environmental impacts. The methodology of the study includes the floristic study and also 
the socio economic impact of the plant. Survey conducted and interviewed many personalities 
related with agriculture and also stakeholders. The anatomical and morphological features also 
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studied. The morphological and taxonomical studies revealed that they are deciduous and woody 
with simple entire leaves and solitary flowers. Flower has two whorls of fleshy petals, 3 large 
outer petals enclosing 3 small inner petals. Blooms open at night and emit fragrance. The 
indehiscent mature fruit are greenish yellow when mature and has sweet aroma. Flooding   
during rain brings seeds and rapidly invades in this area. Several hectares of the land is now 
occupied with this invader and are created great economic loss to the farmers. Its overgrowth 
also influences the mangroves. It is very essential to utilize this plant for some beneficial aspects 
or as bio fuel etc., otherwise it become a great threat to our ecosystem and also lead to the 
extinction of many native species.

Key words: Kuttikkol, mangroves, pond apple, invasive

204
Arborescent Angiosperm species of the Agasthyamalai Biosphere Reserve 

endemic to the Western Ghats

Jagadeesan R*1, Gangaprasad A1,Sam P Mathew2

1. Department of Botany, University of Kerala, Kariyavattom,Thiruvananthapuram, Kerala
2. Jawaharlal Nehru Tropical Botanic Garden and Research Institute, Palode, Karimankode P.O., 
Thiruvananthapuram district, Kerala-695562, India.

*Email: vishnulamourplantes888@gmail.com

Abstract
Agasthyamalai Biosphere Reserve established in 2001, located between the latitudes 8° 8' 

to 9° 10' N and longitudes between 76° 52' to 77° 34' cover an area of 1672.36 km², straddles 
along the southern most part of the of the Western Ghats in Kerala and Tamilnadu states. 
According to an official estimation, an area of 1828 km² of the biosphere reserve is located 
in Kerala shares the border with Kollam and Thiruvananthapuram districts and remaining 
1672.36 km² in Tirunelveli and Kanyakumari districts of the Tamilnadu state. It includes three 
wildlife sanctuaries such as Neyyar, Peppara and Shenduruny and their adjoining areas in the 
Kerala and Kalakkad-Mundanthurai Tiger Reserve in Tamilnadu. The pristine Agasthyamalai 
sub-cluster including the Agasthyamalai Biosphere Reserve is under consideration by 
the UNESCO World Heritage Committee for the selection as one of the World Heritage Sites.  
The vegetation of the biosphere reserve consists of moist deciduous forests, montane tropical 
rain forests and shola forests. This region is known to host approximately2000 medicinal plant 
taxaincluding severalrare endemics. The present work demonstrates details of endemic 
arborescent Angiosperm species of the Agasthyamalai Biosphere Reserve.
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205
In vitro morphogenic response in cotyledon explants of Anacardium 

occidentale L.

SijaS.L*, PottyV.P**and SanthoshlalP.S *

* Department of Botany, S.N.College, Kollam. 
**CEPCI Laboratory &Technical Division, Cashew Bhavan, Kollam.

Abstract
Cashew (Anacardium occidentaleL.), an important edible nutcrop, is cultivated in 

tropical areas of India, Brazil, and the Africancontinent. It belongs to thefamily Anacardiaceae.
It is much known for its commercially valuable kernals and liquid from nut shell called 
CNSL.CNSL is essentially a mixture of phenolic compounds namely anacardic acid, cardol and  
cardanol.It has lot of applications in medical and industrial field. The present investigation was 
conducted to study theeffects of auxin and cytokinin on callus induction and root organogenesis 
in cotyledon explant of cashew cultured in MS and WP medium. The in vitro propagation of 
cashew isstill faced with lots of challenges such as blackening or browningof tissues prior to 
culture due to the oxidation of phenoliccompound by polyphenolic oxidase enzyme present in 
the tissuewhen excised. In the present study, inhibitory effects ofdifferent treatments such as 
adding activated charcoal (AC),polyvinylpyrrolidone (PVP), ascorbic acid/citric acid 
combinationto the medium, daily transfer of explants into fresh medium orchanging culture 
conditions to the dark were studied againstbrowning problem of the explants. Based on the 
results of this study, maximum callusing was noticed on the cotyledon explants grown on MS 
basal medium augmented with 2,4-D (20 mg/l) and BAP (15 mg/l)than WP medium.The results
also revealedthat WP medium with high concentration of 2,4-D and BAP exhibited profuse root 
organogenesis thanMS medium. Theimportance of developing the callus line has increased 
overthe years because of active compound production, and thepossibility of genetic 
transformation in the pharmaceuticalsector and, in the future, also has considerable potential as 
analternative means for production of known and new secondarymetabolites.

Key words: Anacardium occidentale, callus induction, Woody Plant (WP) medium, Murashige 
and Skoog (MS) medium, root organogenesis.

206
Population studies of Garcinia imberti - an endangered endemic tree of the

southern Western Ghats

Anto Mathew*, Prajith T.M, Jothish P. S and Anilkumar C

Jawaharlal Nehru Tropical Botanic Garden and Research Institute
Palode, Thiruvananthapuram – 695 562

*antokmmavady@gmail.com

Abstract
Garcinia imberti Bourd. is an endangered species of the family Clusiaceae endemic to the 

southern Western Ghats. It was originally described by Bourdillon from Travancore hills. Tribals 
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of this area use the exudates from the stem bark as an antiseptic for wounds. Floristic studies 
revealed that this species is confined to the distracted populations amongst the Chemunji hills of 
Peppara sanctuary, Athirumala of Agasthyamala Bio Reserve and Ponmudi shola forests. In 
order to study the population structure of G. imberti,15 permanent quadrates of 10x10 m were 
established at its native ranges of Chemunji hills and Ponmudi hills. All the individuals of G. 
imberti in these quadrates were marked and their dbh, height, number of branches etc. were 
noted. Seedlings parameters of every plot such as their height, number of leaves, branches if any 
were also recorded. The density, abundance, relative dominance and Important Value Index 
(IVI) of the species were calculated. Based on the result conservation implications of G. imberti
will be discussed. 

Key words: Garcinia imberti, Conservation, population structure, quadrate analysis, the Western 
Ghats.

207
Studies on the comparative morphological characters of two species of 

Cinnamomum Schaeffer (Lauraceae)

Remya Krishnan R.V.1, E.S. Santhosh Kumar2, Radhamany P.M. 1 and Valsaladevi G.1

1. Department of Botany, University of Kerala, Kariavattom P.O., Kariavattom, Kerala, India.
2. Jawaharlal Nehru Tropical Botanic Garden and Research Institute, Palode, Karimankode P.O., 
Thiruvananthapuram district, Kerala-695562, India.

email. id: remyakrishnan519@gmail.com

Abstract
The genus Cinnamomum schaeffer, belongs to the family Lauraceae consists of c. 250 

species and is distributed from Southeast Asia to Australia (Kostermans, 1995). In India, the 
genus is represented by 45 species (Baruah & Nath, 2007; Geethakumary et al., 2014; 
Gangopadhyay, 2008) of these 25 species are reported from South India and 19 of them are 
endemic to this region (Kostermans, 1983; Nayar et al., 2006). In the present study, a comparison 
on morphological characters of two species of Cinnamomum i.e., Cinnamomum malabatrum and 
Cinnamomum verum, was carried out with different measures of variability. From each species, 
four accessions were collected and the data (ten observations for each parameter) was subjected 
to morphometric studies by means of statistical analysis (ANOVA and CLUSTER analysis). 
Morphometric variability records showed significant variation among accessions selected. In 
PCA (Principal Component Analysis), 40 characters were analyzed. First and second principal 
component together accounted for 99.939% variability. Dendrogram plotted on the basis of 
morphological data showed existence of two broad groups of clusters. Accession of C. 
malabatrum (CM1) from Alappuzha (Euclidean distance 0.75) is identified as most distantly 
related from other accessions.  Second distantly related accession is of C. verum (CV1) collected 
from Kozhikode (Euclidean distance 0.733). The cluster analysis based on vegetative and 
reproductive morphological traits revealed that some accessions from both the species showed 
similarities without species delimitation. Principal Co-ordinate Analysis and its Scatter Plot also 
support the cluster analysis.  There for the present study reveals morphological diversity within 
the species and also interspecific relationship.
Keywords: Cinnamomum, morphology, ANOVA, cluster analysis
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208
High frequency induction of multiple shoots from nodal explants in 

Catharanthus roseus (L.) G – Strategy for conservation

Priji S and  Sreedevi S
Department of Botany and Biotechnology, Sree Narayana College, Kollam, Kerala, India. 

                         E-mail: ssdevijk@rediffmail.com

Abstract
Catharanthus roseus (L.) G. Don (family Apocynaceae) is a highly valued medicinal 

plant cultivated mainly for its alkaloids, which possess anticancerous and antihypertensive 
activities. The increasing demand together with lack of cultivation of the plant necessitates 
efforts for its conservation. This study reports the high frequency induction of multiple shoots 
using nodal explants. Single nodes from established plantlets could be recultured at 4-5 week 
intervals without decline in proliferation rate. Half strength Murashige and Skoog’s (MS) basal 
medium supplemented with indole 3- butyric acid (IBA)at 0.2 mg L-1gave cent percent 
rootinduction.This paper also describes rapid and efficient protocol for callus induction using 
explants such as leaf, shoot tip, node and internode explants. Among the different explants, leaf 
explants gave the best response in MS medium supplemented with 2, 4- dichlorophenoxy acetic 
acid (2, 4-D) 0.5 mg - l and 6-Benzyladenine (BAP) 1mg- l. The findings may contribute to 
establishment of good cell suspension cultures as well as studies on secondary metabolite 
production. Considering the medical importance of this plant, the protocol standardized in this 
work may be effectively utilized for germplasmconservation, cryopreservation and mass 
multiplication to supply quality planting material to growers as well as material for 
pharmaceutical industries.

Key words: Multiple shoot, callus, explant, conservation

209
Ex-situ conservation and creation of awareness of medicinal and aromatic

Plants through establishment of Gene bank at S.F.R.I., Jabalpur.

Pandey R.K, Prakash R,  Krishnmurty G, Homkar Uand Haldkar A

State Forest Research Institute,
Gwarighat Road, Polipather, Jabalpur- 482008

Abstract

Madhya Pradesh represents the rich diversity zone after two mega-diversity areas of 
India, i.e. Western and Eastern Ghat. The state of  M.P., as geographically middle part, between 
Western and Eastern Ghat is the main producer of varieties of natural forest resources in central 
India, Diversified indigenous NTFPs are the main source of livelihood and provide food, 
medicine, fiber etc. In-situ and Ex-situ conservation of such medicinal forest resource are the 



National Seminar 2015 Page 19

need of the day. In this context, State Forest Research Institute, Jabalpur is aimed to conserve 
medicinal and aromatic plants in Ex-situ gene bank which was established in 1996. There are 415 
plant species are conserved in this gene bank from different climatological zones of the Madhya  
Pradesh. In this gene bank, some red listed plants like Acorus calamus, Curcuma caesia and 
Swertia chirayita (Critically Endangered), Berberis aristrata, Gloriosa superb, Hedychium 
coronarium, Rauwolfia serpentine, and Sertia angustifolia (All endangered); Clerodendrum 
serrahum, Curculigo orchioides, Thalicrtum foliolosum Tylophora asthmatica and Unginia 
indica (All vulnerabhle); Celastrus paniculatus (Low risk) and Evolvulus alsiniodes (Low risk 
least concern) have also been conserved successfully. Some of these conserved plants are also 
being multiplied successfully in the medicinal plant nursery. More than 1000 visitors including 
students, farmers and personnel from various departments, institutions and industries visit his 
gene bank every year. Important medicinal plants from the gene bank are exhibited in different 
exhibitions, and fares also for crating awareness among the people regarding conservation of 
medicinal plants.

Key words: Gene bank, medicinal plants, ex-situ conservation, awareness and red listed plants

210
Mikania scandens B.L. Rob.- climbing hempvine (Asteraceae)- a fast 

naturalizing exotic weed in Indian subcontinent 

Preetha S.S and KaladeviV*

Department of Botany, St.John’s College, Anchal
Department of Environmental Sciences, St.John’s College,  Anchal.

rojinpreetha@yahoo.com, kalahainandhanam@gmail.com

Abstract
Mikania scandens a troublesome weed is naturalizing in the country with faster rate. 

Naturalization of exotics poses very serious threats to the survival of many of our indigenous 
flora. It wide spreads in wet places, forest borders and clearings, along the banks of streams and 
rivers, road sides and railway tracks, in pastures, forest plantations, agricultural and agro-forestry 
system, open distributed areas and barren lands. Mikania grows luxuriantly on leached and 
nutrient poor sandy loam to clay soils. It is a perennial twining herb, only little information is 
available about its identity and floral characters, hence described here with illustrations.

Keywords: Naturalization, indigenous flora
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211
Section Trifoliata (Oleaceae) in Kerala State

Yohannan R1andDevipriya V2

Department of Botany, Sree Narayana College, Kollam, Kerala 
2Department of Botany, Sree Narayana College, Chempazhanthy, Kerala

E.mail: devipriyascorp@gmail.com

Abstract
Jasminum L. is the largest genus of the olive family Oleaceae, with approximately 200 

species world over. It has been considered to be native to tropical and warm temperate regions of 
the old world, with distribution from Portugal to Canary Islands across Southern Europe and 
whole of Africa as far as Formosa, Thahiti and Australia. The genus is represented in India by 47 
species, three subspecies and four varieties, of which 16 are endemic to the region. The genus
Jasminum is traditionally classified into 4 sections (Alternifolia, Unifoliolata, Pinnatifolia and
Trifoliolata) by De Candolle in 1844, based on the leaf arrangement and the leaflet number. In 
addition to this, Green (2001) had contributed a new section, Primulina. Section Trifoliolata is 
an artificial group with all the members possessing trifoliate leaves being brought together for 
the sake of convenience, and hence is easily recognized. Six taxa belonging to this section have 
been collected from different parts of Kerala through extensive field explorations all over the 
State. They are Jasminum auriculatum Vahl., Jasminum azoricum L., Jasminum brevilobum A. 
DC., Jasminum calophyllum Wall. ex A. DC., Jasminumcaudatum Wall. ex Lindl. and 
Jasminumflexile Vahl. The collected taxa were identified after consulting standard flora and 
herbarium specimens. The voucher specimens are deposited in Sree Narayana College 
herbarium. 

212
Environmental and ethnobotanical studies of Thespesia populnea Linn.

Kaladevi V and Preetha S.S *

Department of Environmental Sciences, St. John’s College, Anchal 
*kalaharinandhanam@gmail.com

Abstract
Thespesia populnea is a reputed ever green tree belonging to the family Malvaceae; 

commonly known as Indian tulip tree. The plant is distributed in tropical regions and coastal 
forest in India. It is well known and all the parts are used in Indian system of medicine. The plant 
has been used as astringent, antibacterial, hepato-protective, haemostatic, anti-diarroheal and 
anti-inflammatory.  The Plant also shows various pharmacological activities like Dermatitis, 
Anti-steroidogenic activity, wound healing activity, Antioxidant activity etc. The plant Thespesia 
populnea (Malvaceae) traditionally claimed to be useful in the treatment of cutaneous affections 
such as scabies, psoriasis, ringworm, guinea worm, eczema and herpetic diseases. Oil prepared 
by boiling the ground bark in coconut oil is applied externally in psoriasis and scabies.  From the 
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above data, it is can be said that, the plant Thespesia populnea is promising for further 
investigations to prove its multi activity.

Keywords:hepatoprotective, haemostatic, anti-diarroheal, antioxidant activity

213
Pollination ecology of Palaquium ellipticum (Daltz.) Baillon – a key ecological 

species in tropical evergreen forests of the Western Ghats

Jothish P.S*andAnilkumar C

Division of Conservation Biology, Jawaharlal Nehru Tropical Botanic Garden and Research 
Institute, Palode, Thriuvananthapuram – 685 562; *jothishtbgri@gmail.com

Abstract
Knowledge on phenology and pollination biology are basic elements that should be 

considered for evolving in situ conservation strategies.The present study describes the pollination 
ecology of Palaquium ellpticum (Sapotaceae), an ecologically important endemic tree species of 
the Western Ghats. It is one of the important elements of the Cullenia-Mesua-Palaquium-Gluta
and Mesua-Palaquium-Poeciloneuron-Hopea associations found in the mid elevation tropical 
evergreen forests of the Western Ghats. Phenology, anthesis, floral longevity, pollen fertility, 
stigma receptivity, pollination events, flower visitors and breeding system of P. ellipticum was 
studied for a period of three years. It was observed that flower bud initiation occurs in October 
and peak flowering was observed in February – March. Flowers are borne in fascicles on the leaf 
axils. There is no specific time for anthesis. Flower opening was marked by enlargement of 
corolla. Pollen grains are smooth and produced in large quantity. Stigma is protogynous, pointed 
and sticky and protruded out of the corolla tube. Highly viscous nectar was produce during the 
late stage of flowers. A large number of animals (6 species of mammals, 19 species of birds and 
12 species of insects) visited flowers of for nectar. Even though, the flowers are wind pollinated, 
the study showed that P. ellipticum need an external agency for releasing pollen into air. 
Controlled pollination experiments on autogamy, geitenogamy, xenogamy and open pollination 
showed that Palaquium is an outcrossing species.

214
Insecticidal potentiality of flavonoids from cell suspension culture of
Marchantia linearis Lehm. & Lindenb against Spodoptera litura F.

Remya Krishnan* and Murugan K

Department of Botany,University College, Thiruvananthapuram, 695034, Kerala

Abstract
Bryophytes were diverse, primitive non vascular amphibious taxa distributed worldwide 

and form the second largest category of plants.  Bryophytes synthesize an array of 
phytochemicals to combat against the unhospitable environmental conditions including 
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predation, UV radiation, high temperature and pest and pathogens. The present investigation was 
undertaken to elucidate flavonoids from in vitro cell cultures of the liverwort Marchantia 
linearis Lehm. & Lindenb. its fractionation and analysis of insecticidal potentialities. Initially, 
callus culture was initiated from spores in MS/5 media containing growth regulators BAP and 
NAA at the concentration of 2 mg/L and 0.5 mg/L. Agitation of the friable callus at lower rpm 
bring about lower level of cell dispersion, on the contrary at higher rpm might have risk of cell 
collision that is why rpm was kept at moderate speed i.e., 110 rpm. Continuous sub culturing 
process substantially improves cell growth and biomass. In the second phase, the flavonoids 
were isolated from cell suspension cultures of M. linearis and were fractionated by TLC and 
HPLC PAD chromatogram, which revealed the presence of quercetin, luteolin, apigenin, rutin 
and kaempferol.In vivo insecticidal analysis revealed significant antifeedant,larvicidal and 
pupicidal activities at all the concentrations against 5th instar larvae of Spodoptera litura. The 
extract also exhibited feeding deterrent activity with M. linearis. Similarly, the nutritional 
parameters were also affected i.e., reduced ECI (Efficiency of conversion of ingested food) and 
ECD (Efficiency of conversion of digested food) and increased AD (Approximate digestibility) 
and metabolic cost for the larvae, when compared with the control. The consumption of the basal 
diet with the incorporation of flavonoids by S. litura larvae was not significantly different 
compared to the consumption of the control diet by the larvae. Faecal production reduced 
proportionally with concentrations of the extract.

Key words:Bryophytes, Cell suspension, Marchantia, insecticidal, metabolic cost, Spodoptera 
litura
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Morphological and Taxonomical Studies on Eight Species of Salacia L.

Devipriya M.S*, Devipriya V1 and Udayan P.S2

Department of Botany, Sree Narayana College Kollam, Kerala
1 Department of Botany, Sree Narayana College, Chempazhanthy, Kerala

2 Department of Botany, Sree Krishna College, Guruvayoor, Kerala
E-mail: devinaveen04@gmail.com

Abstract
A detailed morphological study on eight species of Salacia L.was conducted by 

collecting data from the foliar and floral parts. The members were mostly wild lianas with S. 
agasthiamalana, a newly discovered species from Agasthiamala, alone being a bushy shrub, 
while S. chinensis and S. fruticosa were straggling shrubs. Further, majority of them were 
restricted to selected forests of Kerala, but S. fruticosa proved to be an exception, with a state-
wide distribution. The leaves were mostly opposite, spinach green, oblong to elliptic, entire or 
slightly serrate, coriaceous and glabrous with curved petioles. The small green or yellow flowers 
were arranged in axillary or cauliflorous cymes often fascicled or in dichasial cymes or 
umbellate clusters. The number of flowers per cluster ranged from 1 to 30. The pedicellar 
features also showed much variation .The flowers were minute, and there was consistency in the 
number of members in different floral whorls –calyx and corolla (5), stamens and carpels (3) 
and stigma (1). Except in S. beddomei and S. malabarica the calyces were mostly polysepalous. 
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The calyx margins were fimbriate in most members, but serrulate in S. chinensis and S. oblonga, 
and truncate and sparsely toothed in S. fruticosa. The variation in calyx margin is expected to 
serve as a valuable character in species identification.The corolla was mostly green or yellow 
with tinges of cream, yellow or brown towards the margins. The petals were clawed in S. 
chinensis. The discoid anthers were variously coloured being white, creamy, yellow or even 
bright orange as in S. chinensis. The extrorse and reflexed filaments were also cream, yellow or 
green in colour.The superior tricarpellary ovary was mostly triradiate from upper view, but 
conical in the case of S. chinensis and S. oblonga. The nectariferous disk was fleshy, annular-
pulvinate, conical or platform-like and greenish yellow, yellow or orange. The slender style and 
simple umbonate stigma were green, or yellow in colour. The berries were red when mature and 
globose, sometimes elliptical or pear-shaped with a smooth or rugose, rarely coriaceous surface, 
beaked in S. macrosperma and warted when young in S. vellaniana, the second newly 
discovered species. The floral morphological features serve as distinguishing characters in 
identifying the various species of Salacia.

Key words: Morphology,Salacia, Kerala, straggling, Taxonomy
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Floral morphometrics of the genus Alternanthera Forsskal (Amaranthaceae) 

from South India

Resmi A. R, Anilkumar S1 and Preetha T.S*

Department of Botany, University College, Thiruvananthapuram-695034
1 Sree Narayana College, Chempazhanthy,Thiruvananthapuram

E.mail: preethahemanth@yahoo.com

Abstract
Family Amaranthaceae is in need of a revision on a global scale. The current 

classification within the genus Alternanthera is based mostly on the vegetative morphology. The 
present investigation presents a systematic approach to study the genus Alternanthera using 
floral morphological characteristics. The species under study are,Alternanthera brasiliana(L.) 
Kuntze, A. paranychioides St. Hil., A. philoxeroides(C. Martius) Griseb., A. pungens Kunth, A.
sessilis (L.) R. Br. ex DC., A. tenellaColla along with one of its cultivar. At least two accessions 
belonging to six species of Alternantheraand two accessions of a variety was selected for the 
study.Floral morphology was thoroughly observed with the help of hand lens and stereo zoom 
microscope based on 12 qualitative and quantitative traits. Twenty five inflorescences from each 
accession were analysed. Statistical tools such as one way ANOVA, UPGMA Cluster analysis, 
PCoA and PCA have been used for elucidating species boundaries and inter relationships. The 
qualitative and quantitative data on floral characters analyzed by PCA and one way ANOVA 
showed significant variation in different parameters among the floral characters of Alternanthera
species. The UPGMA phenogram and the PCoA scatter plot clearly pointed out the existence of 
two species groups: the first group with A. sessilis, A. tenella along with its variety and the 
second one with A. brasiliana, A. paronychioides, A. philoxeroides and A. pungens. The results 
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of floral morphological analysis can be utilized as a diagnostic character in systematics and can 
be better utilized in discrimination of plants at intra/ interspecific levels in Alternanthera which 
will provide a concrete support for a future revision of Amaranthaceae throughout its range of 
distribution.

217
Ecological niche modeling to trace unknown populations and restoration 

planning of endangered plant species: A case study in Vanda wightii Rchb.f.,
an endangered orchid species of the Western Ghats.

William Decruse S

Jawaharlal Nehru Tropical Botanic Garden and Research Institute, Palode, Thiruvananthapuram-
695562

Abstract
Ecological niche modeling is a machine tool used to study distribution of a plant/animal 

species over ecologically similar habitats. Maximum entropy modeling using maxent software is 
one of the tools that was evaluated in the present study, for its utility to trace unknown 
populations as well as to find suitable place for reintroductionof Vanda wightii Rchb.f. an 
endemic and endangered orchid of India and Sri Lanka.  The occurrence points recorded as 
longitude and latitude data of already reported localities and those discovered during our 
preliminary survey enabled to create a distribution model using maxentsoftware. Out of the 14 
climatic variables used for modeling, precipitation during October-December, contributed 72.5% 
to the maxent model and emerged as the most effective predictive variable.Out of the 31 
occurrence points selected for modeling, 56.16% of them fell in the 65-100% and 41.9% in the 
48-65% probable region of most suitable habitats for their survival, as per the created model. 
Only 6.4 % of the points fell in the 0-32% probable region. The model revealed climatic 
conditions suitable for the species extending from Idukki district of Kerala to Dakshina Kannada 
district of Karnataka in addition to SriLanka. The presence records were mostly in inhabited 
areas or disturbed forests except those in Idukki Wild Life sanctuary.The study revealed 
efficiency of ecological niche modeling to trace new populations and identify protected areas for 
restoration of V. wightii. 
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Underutilized vegetables of Kerala

Praseedha P.S and Merylin V.J

Department of Botany, Fatima Mata National College, Kollam, Kerala
E.mail:praseeps44@gmail.com

Abstract
Indian subcontinent is an important centre of origin for a large number of crops.The 

country is blessed with diverse climatic conditions enriched with enormous genetic wealth and, 
has immense potential to grow an array of vegetables which can meet the requirement of 
phytochemicals essential for human health. A number of underutilized vegetableplants for 
fruits,stems,roots,flowers,legumes,several coloured greens are adequately rich in antioxidant and 
phytochemicals besides some necessary nutritional components like vitamins,minerals and 
dietary fibres. It is almost essential to supplement the diet with vegetables rich in antioxidant to 
fight and prevent aging related diseases,obesity etc.The high population density and increasing 
demand on agriculture led to destruction of biodiversity and consequently narrowing down the 
versatility of food baskets.In this context underutilized vegetables embedded with rich nutrients 
potentials and ability to stand against diverse climatic conditions may prove boon,particularly to 
the world’s poorest people tapped properly.Conservation and utilization of underutilized 
vegetables will bring immense prosperity not only locally but also globally.

219
Morphometric characterization of ten Capsicum varieties

Chinchu S. K and Resmi L*

Department of Botany, Christian College, Kattakada, Thiruvananthapuram
*Present Address: Department of Botany, University of Kerala, Kariavattom

Abstract
The genus Capsicum belongs to the family Solanaceae (Night shade). Present study 

characterized ten Capsicum varieties belonging to three species C. annuum, C. chinense and C.
frutesence from Thiruvananthapuram, Kerala, using morphological descriptors. Varieties were 
identified with the help of experts in Department of Olericulture, Agriculture College, Vellayani, 
Thiruvananthapuram. Thirty nine morphological characters were assessed, 26 qualitative and 13 
quantitative. Vegetative characters were evaluated 100 days after planting, and non-vegetative 
characters were evaluated after fruiting stage. Ten plants and 10 fruits of each replication were 
used for this analysis. The qualitative characters were evaluated according to the grading scale 
proposed by the Brazilian National Plant Variety Protection Systems (SNPC, 2012). Each 
character was observed based on descriptor states and each state was assigned by numerical 
codes. The coded data was tabulated and compiled. In the present study, fruit characters are seem 
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to be more discriminating among accessions. Significant differences were observed among the 
samples for the majority of characters assessed revealing the presence of high amount of genetic 
diversity. 

220
Reinforcement of mechanical properties in irradiated coconut leaves by 

methyl methacrylate (MMA)

Kavitha K.R* and Dhanya C**

*Department of Botany, Sree Narayana College, Chempazhanthy,Thiruvananthapuram, Kerala.
** Research & P.G Department of Botany, Sree Narayana College, Kollam, Kerala.

E-mail: drkavithakr@gmail.com

Abstract
In recent times efforts are being made to improve the quality of different plant materials.

Agricultural or biodegradable materials have played a major role in human life. Kerala is the 
largest producers of coconut palms. The coconut leaf has been used in different purposes. 
However the coconut leaves undergoes rapid deterioration and needs annual replacement. The 
purpose of the present investigation is to study the possibility of irradiation methods to reduce 
leaf deterioration of coconut palms. The collected leaves were categorized in to tender, mature 
and dried leaf bits. 20 samples from each of the samples were immersed in a beaker containing 
150ml of unstabilized methyl methacrylate (MMA) monomer for 180 hrs. The irradiation 
process was carried out using electron beams for inducing the polymerization of monomer 
infiltrated leaf bits. For electron beam irradiation, the samples were grouped in to three sets for 
giving radiation doses 5 kGy, 10 kGy and 15 kGy. 20cm long and 2cm wide specimens were 
used for tensile testing on an Instron testing machine. The mean value of the property measured 
was compared with the control samples without any monomer treatments.From these studies, 
assure that the monomer treated Coconut leaf samples cured by electron beam irradiation at 
particular doses made a change in their mechanical properties (tensile strength) thereby 
enhancing the durability and longevity of the samples. These converted leaf bits offers a big 
possibility of making high utility commercial products accessible to ordinary people.
Key words: irradiation, methyl methacrylate, coconut leaves, electron

221
Shoot multiplication, organogenesis and somatic embryogenesis in Plumbago 

capensis Thunb.

Anoop Ashok, Indu P. Balachandran, Syam O. S.  and Rubin Jose A.S

Biotechnology Laboratory, Department of Botany,Fatima Mata National College, Kollam

Abstract
Tissue culture protocols were standardized for the micropropagation of  Plumbago capensis

Thunb., a  highly medicinal plant of the family Plumbaginaceae. Rapid clonal multiplication was 
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achieved via nodal segments and inters nodal segments. Shoot multiplication was observed in  
combination of BA and IAA. Indirect organogenesis was observed from callus formed in 
presence of BA and IAA. Friable callus is obtained from cultures containIg 1mg/l IAA and 1mg/l 
BA. Somatic embryos were initiated from callus cultures derived from medium containing BA 
along with IAA/IBA.

222
Micropropagation of Rhinacanthus communis Nees.

Indu P. Balachandran, Anoop Ashok, Syam O. S  and Rubin JoseA. S.

Department of Botany,Fatima Mata National College, Kollam

Abstract
Rhinacanthus communis, Nees. commonly known as snake jasmine. It is a highly 

medicinal plant native of India. It is used as a remedy for the snake bite. The fresh roots and 
leaves are used as a remedy for ringworm and other skin affections. The plant is at the brim of 
extinction and hence the plant was selected for tissue culture for the large scale propagation 
through shoot multiplication, organogenesis and somatic embryogenesis. MS medium, is used 
for the tissue culture studies of Rhinacanthus communis, with different concentration of BA and 
IAA/IBA. Only two shoots were emerged from callus containing 2mg/l BA. Callus regeneration 
was noted from callus containing IAA/IBA (1.5mg/l) and BA (0.5mg/l). Somatic 
embryogenesis was also noticed along with callus regeneration. Histochemical localization is 
also performed using callus formed from the explant. Starch, lipids and proteins which are 
histochemicaly localized at different stages of organogenesis. The starch is localized by 
potassium iodide solution, lipids by Sudan black B and proteins by bromophenol blue and acetic 
acid. Starch deposition was observed in the shoot bud forming regions of organogenetic callus.

223
Micropropagation of Andrographis paniculata Nees.

Simi Mathew and Rubin Jose A. S

Department of Botany,Fatima Mata National College, Kollam

Abstract
Tissue culture protocols were standardized for micropropagation of Andrographis 

paniculata Linn; a medicinal plant of family Acanthaceae. Rapid clonal multiplication was 
achieved via, nodal segments and shoot tip culture, indirect organogenesis and synthetic seed 
production.  A gradual increase in the number of shoot was noticed from lower to higher 
concentrations of BA. 3 shoot were produced from the nodal segments cultured on MS medium 
containing 2.5mg/l after 25 days. MS medium containing varying concentrations of IAA 
produced green callus after 20 days inoculation. Different types of green callus were obtained in 
MS medium containing varying concentration of BA along with IBA. Synseeds were produced by 
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encapsulating in vitro buds in calcium aiginate beads. They retained germination capacity for 
more than 3 months when stored at 4oC.Lipids were not common in the initial stages of callus 
differentiation. Callus with shoot buds showed the maximum deposition of lipids. Protein 
deposition was found near the root initiating regions. Proteins were also seen associated with 
parenchyma cells near the vascular regions. Heavy starch deposition was noticed at the 
meristematic regions of the organogenic calli. Chlorophyll b content was lowest in shoots 
developed from cultures containing 1 mg/l BA and 1 mg/l IAA. Maximum carotenoid content was 
noticed in shoots developed from cultures containing 3mg/l BA and 3 mg/l IAA.

224
Tissue culture studies in Hemidesmus indicus(L.) R.Br.

Syam O. S, Anoop Ashok, Indu P. Balachandran and Rubin Jose A. S

Department of Botany,Fatima Mata National College, Kollam

Abstract
The present tissue culture study was carried out in an important medicinal plant 

Hemidesmus indicus (L.) R.Br.  belonging to the family Asclepiadaceae . The 
investigation was conducted to standardized protocols for rapid clonal multiplication 
through Shoot tip/nodal segment culture, Direct organogenesis -and-Synthetic seed as 
well as to analyse the biomolecules in the callus and regenerates using General 
cytochemistry;, Pigment analysis, ,General protein analysis. The shoot tips and nodal 
segments from the plants were cut into pieces of about lcm length and inoculated into 
full strength MS medium supplemented with 0.5-2 mg/1 and 1-4mg/1 IAA. There was 
development of multiple shoots after 4 weeks of inoculation. Nodal segments developed 
a maximum of four shoots in MS medium supplemented with 1.5mg/1 BA. Nodal 
segments cultured on MS medium supplemented with 3mg/1 IAA produced a maximum 
of three shoots. A gradual decrease in concentration of kinetin reduces the rate of shoot 
multiplication. Callus induction was obtained this from nodal explants. Compact creamy 
white callus obtained from leaf explants cultured on MS medium containing 2mg/l BA 
alone. Nodal explants cultured on MS medium containing 1 mg/1 IAA produced creamy 
white friable callus. 
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Factors limiting recruitment of tropical forests

Sinu Palatty Allesh

Scool of Biological Sciences, Central University of Kerala, Kasargod
sinupa@gmail.com

Abstract
The stability of the species depends on recruitment of new individuals to sustain 

populations. Seedling recruitment in tropical rainforests is a major constraint as seeds and 
seedlings are subjected to an extensive predationand herbivory.  For species which is a source of 
non-timber forest products (NTFP), human intervention in the form of fruit and nut collection 
becomes an additional constraint for recruitment particularly in the developing countries, where 
millions of people depend the forests for their livelihood. In tropical climates, most wild plants 
have to undergo a series of events that may affect the natural recruitment. This includes 
pollination, seed dispersal, pre-, and post-dispersal seed predation. Pollination is a very critical 
step in the entire recruitment process. Over 98% of the tropical wild plants are animal-dependent 
for pollination. Since it is a mutualistic interaction between two parties, plants and animals, 
legitimate behavior of the visitors is critical for effecting pollination. Seed dispersal is the second 
important step in the recruitment of plants in tropics. Frugivorous animals play an important role 
in the spatial arrangement and distribution pattern of plants in the tropics. Seed dispersal 
mutualism is vulnerable in fragmented habitats of the tropics. The behavior of the frugivores on 
fruiting plants is critical for favorable distribution of the seeds across space and time. As an 
important selective force, seed predation can affect plant community structure, population 
density, species richness and spatial dynamics of plant recruitment in tropics. Ecosystem 
processes, such as habitat fragmentation, disturbance and transformation can affect the seed 
predator fauna, predation rate and eventual recruitment of tropical plants. Plant-animal 
interactions which occur during pollination, frugivory, seed dispersal and seed predation are 
critical in determining reproductive success and seedling recruitment of the plant species. My 
study on Terminalia bellirica has shown that about 97% of the fruits are lost to seed predators at 
pre-, and post-dispersal stages. My presentation will cover all the three types of plant-animal 
interactions with suitable case studies. I will explain the importance of behavioral ecology, 
particularly the foraging ecology of the animals that affects the pollination, seed dispersal and 
seed predation.

Key words: Pollination, seed dispersal, seed predation, foraging behavior



National Seminar 2015 Page 30

302
Reproductive Mechanisms and incompatibility in flowering plants

Sreekala A.K

Jawaharlal Nehru Tropical Botanic Garden and Research Institute (JNTBGRI), Palode, 
Thiruvananthapuram, Kerala- 695562

Abstract
Plant reproductive biology is the study of the mechanisms and process of sexual and 

asexual reproduction in plants. It may encompass study of pollination mechanisms, gene flow, 
genetic variation and propagule dispersal between and within populations. Knowledge on 
reproductive mechanisms of plants can help to assess the adaptive significance and homology of 
descriptive characters used in plant systematics. Studying reproductive biology can also give 
insight into the delimitation and classification of species and infraspecies. Therefore, detailed 
information on the reproductive biology of plants is essential for developing effective strategies 
for their conservation and sustainable utilization. Any conservation approach has to be based on 
an in depth study of plant reproductive biology. Reproductive characteristics such as seed 
dispersal, germination capacity, survival rate of seedlings and adults, age at flowering, 
reproductive lifespan and number of flowers and seeds refer to a set of responses that allow a 
species to adapt to a particular environment. Besides these, the process of gamete development, 
pollination, endosperm and embryo development and other reproductive features can provide 
important clues regarding the reproductive constraints of plants that need conservation. In 
conservation and management of biological resources, reproductive aspects of each species in 
relation to their interactions with other biotic and abiotic components play an important role. 
Plants and animals are inter-dependent and cannot live in isolation. Interactions occur in a 
variety of ways. One such interaction is at the level of reproduction be it a plant or an animal 
species. In plants, reproductive biology includes several components such as flowering 
phenology, floral structure, sexual system, breeding system, pollinator behavior, fruiting 
phenology, seed dispersal and establishment. Each component has a unique role for the success 
of sexual reproduction. Sexual reproduction is the natural process that incorporates variability 
and ensures survival of species under adverse condition. The subject of reproductive biology 
deals with the study of various interactions taking place between plants and pollinators and 
fruit/seed dispersers. The process of pollination is an essential event in the sexual life of 
flowering plants. It represents a biotic mutualism basic to flora and fauna. Pollinator species are 
essential for obligate out crossers and even for most of the self-pollinating plants. Declines in 
pollinator communities or species will have catastrophic effects on sexual reproduction in plants. 
Pollination studies can provide a lot of information about the loss of many species, because 
pollination is the fundamental step in plant reproduction. Plants have co evolved with their 
pollinators and large ecological changes can decouple their coinciding flowering and breeding 
cycles. For outcrossing of entomophyllous plants, population size and plant density are closely 
associated with the attraction and activity of pollinators. Because small populations may be less 
attractive to pollinators, the reduction in population size results in decreased fruit or seed 
production because of insufficient pollen transfer. Fruit or seed dispersals also mostly associated 
with animals. Seed dispersal is an essential event for the plant to produce its population in 
different favorable habitats and take part in forest recruitment. The availability of pollinators and 
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seed dispersal assumes importance for the success of sexual reproduction in plants. Field 
observations and experimentation on diverse aspects of pollination biology and seed dispersal 
ecology are must in order to understand the various intricacies involved in plant pollinator-seed 
dispersal systems. This information is very essential for the conservation and management of 
plant species and their dependent animal species in both in situ and ex situ approaches. Studies in 
reproductive biology will also help in developing strategies to preserve the genetic potential of 
our plant species, which are crucial for restoration and reintroduction.

Oral presentations
303

Evaluation of pollen viability, stigma receptivity and fertilization success in 
Hamelia patensJacq.(Rubiaceae)

Renjumol R and Radhamany P.M

Department of Botany, University of Kerala, Kariavattom,Thiruvananthapuram695581
Email:renjur88@gmail.com

Abstract
Hamelia patensJacq.commonly called fire bush, is a fast growing, semi woody and 

evergreen perennial shrub of the family Rubiaceae. It is a native of central and southern Florida. 
It is chiefly grown for the showy bunch of beautiful flowers.In Hamelia sexual reproduction is 
best due togametophytic self-incompatibility which is controlled by a single multiallelic locus, 
called S-locus.To provide theoretical basis for artificial pollination in Hamelia, pollen viability 
and stigma receptivity were tested and the morphological changes of stigma was observed. 
Pollen fertility was estimated using glycerine acetocarmine method and viability tested 
byFluorochromatic Reaction (FCR) test.  In-vitro pollen germination studies were carried out 
using Brewbaker and Kwack’s medium supplemented with different concentrations of sucrose. 
In- vivopollen germination study and stigma receptivity were examined byhydrogen peroxide 
test, baker’s procedure and benzidine-H2O2 test.Setting of fruits wasestimated by field artificial 
cross pollination of morphologically dissimilar accessions of Hamelia were analyzed in this 
study. Pollen viability and its germination under in-vitro conditions will help to extend to find 
reason for the reproductive failure.

Key words:Hamelia patens, In-vitro pollen germination, FCR test, stigma receptivity
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Palynology of Murraya koeinigii (L.) Sprengel (Curry bush) and Murraya

paniculata (L.) Jack (Honey bush)

Divya K.G, Nair M.C2 and Nair P.K.K3

1,3Environmental Resources Research Centre (ERRC), P.O. Peroorkada, Thiruvananthapuram,
Kerala-695 005

2Department of Botany, Govt. Victoria College, Palakkad, Kerala

Abstract
Pollen morphology of the two species of the genus Murraya found in India, 

M.koeinigii(L.) Sprengel(Curry bush) cultivated for culinary purposes, and M.paniculata (L.) 
Jack(Honey bush) naturally occurring semi-evergreen and evergreen forests and often grown as 
garden plant in the plains, was attempted through light microscopic (LM), scanning electron 
microscopic (SEM) and micrometric approaches. The light microscopic examinationof pollen 
grains only revealed that both speciespossessed tricolporate grains with a thin exine, leaving very 
little scope for comparative morphological analysis. When finer details of exine ornamentation 
of the grains were deducted with the aid of scanning electron micrographs, together with other 
parameters including pollen size and aperture, the species manifested reliable individual micro-
morphological differences. The pollen grains of M.koeinigii showed scrobiculate foveolate exine 
ornamentation, while those of M.paniculata exhibited striate fossulate pattern. Since SEM offers 
a rapid means of observing pollen wall surfaces with greater resolution, it can be considered a 
definite supplement to light microscopy. Thus the use of SEM for exine stratification provides
better data for understanding of pollen morphology from systematic as well as evolutionary point 
of view.

Key words:  Pollen, Murraya, exine, SEM
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An improved seed germination method for Elaeocarpus serratus L.

Raji R and Siril E.A

Department of Botany, University of Kerala, Kariavattom, Thiruvananthapuram, Kerala
*E.Mail: easiril@yahoo.com

Elaeocarpus serratus L(Family Elaeocarpaceae; Common name: Ceylon olive) is an
underutilized, medium sized fruit treedistributed throughout the in peninsular India.The mature 
ripened fruits are edible and pickled.  The fruits of E. serratus have hard and highly ornamental 
stony endocarp.The hardness of the endocarpowing to poor germination coupled with prolonged 
dormancy and consequent reduced regeneration of this species.To improve germination behavior 
of E. serratus, viability of seeds, water uptake capacity of seeds, effect of seed mass on 
germination and pre treatments (mechanical and chemical) were performed. Various seed 
treatments indicated mechanical scarification improved germination (43.3%) and reduced mean 
time taken for germination (MTG; 90 days) over control (18.3%, MTG; 180 days). Seed viability 
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test revealed 66% mean viability.Water uptake offour seed mass (<1.5, 1.5-2.5, 2.6-3.5, >3.5g) 
classes of E. serratus resulted in more or less similar pattern of water imbibitions and attained 
saturation at 60 hrs of soaking. Maximum water uptake capacity was among the class 
>3.5.Germination capacity of seeds collected from different populationsvaried significantly and 
suggests maximum germination registered from Varkala population (18.3%). Germination of 
seeds that grouped in to different seed mass classes showed maximum response in seed mass 
class of 2.6g-3.5g.  The improved germination method evolved through the study can be applied 
to large scale propagation and conservation of E. serratus. 

306
Floral biology and distyly of Ophiorrhiza radicans Gardner ex Thwaites 

(Rubiaceae): an endangered herb of Southern Western Ghats

Theresa M, Sreekala A.K and Jayalakshmi M

Jawaharlal Nehru Tropical Botanic Garden and Research Institute (JNTBGRI), Palode, 
Thiruvananthapuram, Kerala- 695 562

E.mail: mariavempally@gmail.com

Abstract
Ophiorrhiza radicans Gardner ex Thwaites   is a heterostylous Rubiaceous plant located 

from the evergreen forest areas of Rosemala, Kollam district in Kerala. The term heterostyly is 
generally used to describe the condition characterized by two or three different morphs of 
flowers in a given species with respect to style length in relation to position of stamens. The 
plant is an endangered annual creeping herb which exhibit distyly with pin and thrum flowers. 
The present study covers morph specific patterns of flowering phenology, floral morphometry, 
pollen viability, pollen germination and pollen ovule ratio. The plant starts flowering from July 
and extends up to December. Morphometric analysis shows floral variations among the two 
morphs. Pin plants have more number of pollen grains but they are smaller in size when 
compared to thrum plants. Pin and thrum plants show maximum pollen germination in 
BrewBaker’s medium containing 20% and 10% sucrose respectively. 

Key words: Anthesis, Distyly, Floral Biology, Ophiorrhiza radicans, Rubiaceae  



National Seminar 2015 Page 34

Poster Presentations
307

Morphology and flowering phenology of Humboldtia decurrens Bedd. Ex 
Oliver (Fabaceae)

JayalakshmiM�,  Sreekala A.Kand Theresa M.

Tropical Botanic Garden and Research Institute, Conservation Biology Division Palode, 
Trivandrum-695562; jeevaa88@gmail.com

Abstract
The Indian sub-continent is known as one of the mega diversity centers of the world due 

to richness of flora and fauna and holds 8% of global phytodiversity. But the current biodiversity 
crisis is heightening interest in ways to conserve Earth's biota. The depletion of vegetation may 
be due to habitat degradation, anthropogenic pressures or reproductive constraints. By keeping 
this in background, a study has been conducted on morphology and flowering phenology of 
Humboldtia decurrens, an endemic tree species of Southern Western Ghats with an intension of 
understanding population reduction of this species in the natural habitat. Humboldtiadecurrens is 
an endemic legume of family Fabaceae which flowers in the month of November, extends up to 
May and reaches a peak during March. The candidate species was located in the evergreen forest 
areas of Sasthanada and Shangili of Kollam and Ponmudi of Trivandrum districts between 
altitudes of 800-1000m. An inflorescence consists of 20-25 flowers in cauliflorus racemes. Two 
varieties of plant species were observed with pink and white coloured flowers.In all the three 
study sites, 10-15% fruit set was observed in the natural condition. Small size of the population, 
patchy distribution and small area of occurrence attract concern on the future.

308
Stylar lobe micromorphology inThotteaduchartreiSivar.,Babu&Indu, and 

ThotteaidukkianaPandura. & Nair- two medicinal undershrubs from Western 
Ghats.

Suresh Kumar P1, Athira M and Shaiju P.N2

1. Department of Botany, University of Kerala, Karyavattom,Thiruvananthapuram 695581
2. Department of Botany, Fatima Mata National College, Kollam; E mail: skpuzha@gmail.com

Abstract
Thottea is an Indo-Malayan genus represented in the Western Ghats by eight species. 

Two among them – T. duchartreiand T. idukkianaare sharing most of the common vegetative 
and floral characters except some significant differences in the gynostemium. The present study 
envisages the detailed micromorphology of the stylar lobes in these two species in order to 
characterize the stigmatic tissue in this component of the highly complex gynostemium. The 
light, stereo and scanning electron microscopic studies on the morphology and anatomy of the 
stylar lobes in these two species clearly differentiate the specific stigmatic portion with 
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characteristic properties. But the present study do not offer any evidences to separate these two 
species based on their stylar micromorphology.

Key words:T. duchartrei, T. idukkiana, gynostemium

309
pH induced floral color variation in Hydrangea macrophylla

Vishnu.V.S1 and Sophiammal Nettar P

Department of Botany, Fatima Mata National College, Kollam; E.mail: vishnuvs2212@gmail.com
1. current address-  Department of Botany, University of Kerala, Kariavattom,

Thiruvananthapuram 695581

Abstract
Hydrangea macrophylla has been a popular, low maintenance garden plant available in 

an array of colors white, various shades of pink, blue etc. H.macrophylla formerly included in 
the saxifragaceae family Hydrangeahas been reclassified in the Hydrangeaceae family. The 
plants are evergreen shrubs having large domed or flattened flower heads. Flowers are in large 
clusters, either white or blue depending on the acidity of the soil. Color of the flower depends on 
pH of the soil. The availability of Aluminum to the plants alters flower color. With the presence 
of Aluminum; flower turns blue to lavender, without Aluminum, flowers are pink or red. 
Aluminum availability is depending upon the pH of the soil. With pH less than 5.5 Aluminum is 
readly available and the flowers will turn blue. Hence the present study was undertaken to assess 
the influence of pH in color variation in Hydrangea macrophylla
Key words:Hydrangea macrophylla, Aluminum
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Reproduction in tropical trees: Implications on amelioration and conservation

Nagarajan B

Institute of Forest Genetics and Tree Breeding, Indian Council of Forestry Research and 
Education, P.B 1061, Forest Campus, Coimbatore 641 002

Abstract
Studies in most Asian Countries indicate that Forest Genetic Resources (FGRs) are on a 

rapid decline trend and in some regions their future looks jeopardized (FAO 1999, ITTO/RCFM 
2000).  Initiative to estimate FGRs with proper action plan is the need of the hour in Asia (Rao 
and Koskela,2001). According to The Convention of Biological Diversity (CBD), individual 
countries are responsible for conservation and sustainable use of their biological diversity 
(UNEP 1992, 2012). Oldfield et al. (1998) has estimated that about 10% of the world‘s 1, 00,000 
tree species are under threat and about 1000 species are critically endangered and may face 
extinction. In most of these species the processes of reproduction remains unknown. It is 
conflicting to observe that disappearance of forests in tropics comes at a time when our 
knowledge on their reproduction, structure and dynamics is woefully inadequate (Hubbel and 
Foster 1992; Owens, 1993). Precise information on reproductive patterns in tropical ecosystems 
is scarce and their determining factors are still debated (Borchert 1983; De Bie et al., 1998). 
Quantitative data on phenology, floral characteristics and pollination are important in 
understanding breeding systems (Gitiru et al., 2002).  Thus, understanding reproductive 
processes is a prerequisite for genetic amelioration, conservation and rational management of 
forest genetic resources (Congdon and Herbohn, 1993; Aronson et al., 1994). It seems that 
beyond the regular management practice could be inadequate physical protection of forests is not 
adequate in the case of mangrove ecosystems.  Forest ecosystem being a highly dynamic seems 
to be dependent on very intricate interactions such as ecology, biological traits, geological and 
hydrological changes.  For instance there has been an enormous change in the climate regimes 
during the past few decades.  The major reason attributed to its rapid disappearance of certain 
species is poor rate of reproduction. Most wild species particularly trees still remain to be the 
least comprehended in terms of breeding and reproduction. Inadequate reproduction perhaps 
could be attenuated owing to resource limitation, pollinator limitation and other biological 
constraints or a cumulative effect of all the said parameters. It is important that we perceive that 
to improve or conserve forests whether on the basis of species centered approach (SCAP) of 
ecosystem based approach (ECAP) documenting the complexities of reproduction is a 
prerequisite. The pressure of conservation is not to be a subject limited only to policy makers or 
the responsibility governmental agencies. It needs to percolate in to academicians, citizen 
scientists and most importantly to future biologists. This lecture shall attempt to introduce how 
reproduction influences the present and future demography of forest ecosystems. 
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Plant Biosystematics – Modern approaches or unending synthesis?

Jomy Augustine

Department of Botany, St. Thomas College, Palai, Kottayam District, Kerala 
E.mail: jomyaugustine@rediffmail.com

Abstract
The evolutionist Charles Darwin’s theories are still in full impact in the development of 

Plant Taxonomy. The impacts were in both lower categories and higher levels. All the four aims 
of taxonomy namely, Description, Identification, Nomenclature and Classification (DINC) are 
turned tremendously by the incorporation of more characters of plants. This leads the two 
process of taxonomy, analysis (segregation and delimitations) and synthesis (grouping and 
classification) in to an unending synthesis. Various branches of biology especially 
phytochemistry, molecular biology and evolution have reached their maximum in generating 
more data in biology.  The developments of various biological techniques have much influenced 
the plant biosystematics especially in phylogenies and segregations of taxa. The reconstruction 
of past events in plant evolution (early branching) is now made much easier with computers. The 
origins of major groups of angiosperms are traced with the help of certain highly weighed 
indicators. One of the fast developed approaches of plant systematics is phytochemistry. Though 
the last few decades of 20th century is considered as the age of chemosystematics it is still a 
vibrant subject in plant science research. Finding of new plant borne chemicals, design of various 
medicinal drugs, lower level segregations and plant-animal interactions are newer prospects in 
this field. The development of various separation techniques have accelerated this trend which 
resulted in the generation of huge information that helped much in tracing the phylogeny in plant 
evolution. Many existing problems of monophyly-paraphyly-polyphyly and such complexes are 
effective solved by phytochemical investigations. Plant macromolecular systematics is another 
approach in plant taxonomy where the characters of proteins and DNA/RNA are effectively 
used. The enormous variations existed in the genetic materials (4 nucleotides and innumerable 
combinations) and proteins (20 amino acids and billions of combinations) are found as potential 
storage of characters to be used in plant biosystematics. Systematic serology uses the characters 
of plant proteins as it behaves like an antigen in animal body. Initially serological researches 
have resulted in finding relationships in lower categories.  Later it is developed by the 
introduction of double diffusion serology, immune-electrophoresis, Raadio-immuno assay, 
Enzyme-linked immune-sorbent assay (ELISA), protein electrophoresis, iso-electric focusing 
and amino acid sequencing of various enzymatic proteins. The findings of various allocymes and 
isocymes have been resulted at below generic levels especially in the recognition of polyploids. 
The amino acid sequencing of the universal protein namely Cytochrome C throws light to the 
origin and diversification of flowering plants. The information from the genetic materials 
namely, DNA or RNA is found more valuable and reliable than any other source. In earlier days 
DNA-DNA hybridization was found with good results. The finding of restriction endonucleases 
enzymes which can cut the DNA at specific sites only changed the scenario of DNA systematics 
into a more attractive face. The constancy and specificity of restriction sites for each species is 
the basis of this approach. The digestion of DNA with restriction enzymes has replaced the 
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previous DNA-DNA hybridization techniques and resulted in a better comparison between 
species and tracing the phylogeny of angiosperms. The digestion of chloroplast DNA using 
restriction endonucleases (cpDNA restriction sites) started the DNA revolution in plant 
systematics. It is directly used in plant taxonomy as a phylogeny tracer (cpDNA phylogeny). 
Many rearrangements are made on the basis of these studies. The enormous variations in the 
nucleotides sequence in the DNA within and between the species became good taxonomic 
characters. The automated sequencing of DNA became a powerful tool in finding relationships at 
lower level and also in tracing the phylogeny of flowering plants. The potentiality of using the 
sequence data of rbcl (gene coding the large subunit of RuBisCo) for tracing the phylogeny has 
been successfully utilized by many workers. This is followed by the use of sequence data of 
atpB, another plastid gene and atpl and matR (mitochondrial genes). The recognition of larger 
clades in angiosperm evolution (earlier separation of deeper branches) became a reality by the 
help of these data. The attempt of using the sequence data of two chloroplast genes and one gene 
codes for ribosome by 29 plant systematists  have resulted a new classification called APG 
system. Since the naming of plants by using two words (binomial nomenclature) is immaterial in 
naming the clades, the unit of APG system, a new approach to name the clades is under 
development. It is phylogenetic nomenclature and the code is phylocode. The introduction of a 
unified mechanism for the identification of plant species was the dream of most of the 
taxonomists. It became the reality when the DNA bar-coding for species is introduced. Each 
species has a specific sequence in a gene which is present in all plants. The rbcl and matK genes 
of chloroplast are selected for this purpose. The last approach of plant taxonomy is in its use. 
Recently information from plant taxonomy is used extensively in the field of conservation 
biology. The identification of species, vegetation, community, associations and ascertaining the 
rarity status of various species are to be done with the help of taxonomist. It is actually an 
oxygenating process of Field taxonomy which is going to be extinct due to the over perpetuation 
of various experimental taxonomy which get more popularity and funds.

Oral Presentations
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Taxonomic significance of morphological, palynological and molecular 
features for the delimitation of Sesamum malabaricum Burm. (Pedaliaceae) 

Akhila H and Suhara Beevy S

Department of Botany, University of Kerala, Kariavattom, Thiruvananthapuram-695581
s.beevy@rediffmail.com

Abstract
The present investigation is an attempt to resolve the taxonomic controversy of the 

species S. malabaricum Burm. of the family Pedaliaceae, based on the data from morphological, 
palynological and molecular characterizations. Difference of opinion prevalent among 
taxonomist, regarding  the treatment  of the taxa, either as an independent species or as a variety 
of the species, S.indicum. As part of this, analysis of the morphological characterization 
including epidermal characteristics of stem, leaf, corolla and capsule along with seed structure 
pattern, pollen characters and molecular dataof the species, S. malabaricum and S.indicum have 
been carried out.  The quantitative characters (31) were subjected to one way ANOVA and t-test, 
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whereas, the qualitative data (40) were analyzed using Kolmogorov-Smirnov Z test to find out 
the significance at p<0.05 level. The two taxa showed variations in the  morphological characters 
like stem colour, branching pattern, leaf colour, basal leaf shape, leaf margin,  lobe incision, 
petiole  colour  and corolla (lower lip) colour.  Remarkable differences were noticed in the 
pattern and distribution of trichomes in stem, leaf and capsule. Seed surface characteristics and 
exine ornamentation were also found to be species specific. Statistical analysis revealed 
significant differences between S.indicum and S.malabaricum in morpho, epidermal and 
palynological characters. Genetic differences detected by Random Amplified Polymorphic DNA 
(eight primers) suggests the possibility of concurring a species rank to the taxa S.malabaricum,  
rather than a  variety of S.indicum, in concordance with the morphological  and palynological 
features.

Keywords:S.indicum, S.malabaricum, Morphology, Pollen grain, Random Amplified  
Polymorphic DNA
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Intra specific karyotypic variations and its concordance with morphological 

characterization in Momordica charantia L. 

Haseena Bai N and Suhara Beevy S  

Department of Botany, University of Kerala, Thiruvananthapuram-695581
haseenabai@gmail.com

Abstract
Momordica charantia L. an important medicinal plant belonging to the family 

Cucurbiataceae is cultivated as a vegetable crop throughout the tropics. Five accessions of M. 
charantia L. including the wild and cultivated varieties, collected from different districts of 
Kerala were examined to explore the intra specific morphological and karyotypic variations. 
Morphological characterization of the taxa revealed significant differences in the quantitative 
and qualitative characters. The morphological variations may probably due to genetic differences 
since there was no overall correlation between morphology and geographic distribution. All the 
accessions exhibited the chromosome number, 2n=22, but they could be differentiated by their 
karyotype formulae and the quantitative parameters. Evaluation of different asymmetry indices 
showed that the cultivated variety MC1 had the most asymmetrical karyotype. The study noticed 
significant positive correlation between ‘AR’&‘A1’ and ‘A2’&‘CVcl’ at probability level 0.01. 
Principal Component Analysis suggested that the vine length, number of primary branches, 
clutch size and fruit weight were the main morphological traits and ‘Syi-Rec’ index and ‘TF%’ 
were the main karyotypic traits that creates intra-specific variation. Cluster analysis of 
morphological and karyotypic data revealed that the morphological variation was in accordance 
with the karyotypic variation. The investigation emphasizes the origin of cultivated variety from 
the wild variety with sculptured seed and suggests the possibility of the separation of the 
accession of the wild variety by giving the status of forma.



National Seminar 2015 Page 40

405
FTIR Spectroscopy: an effective tool in pharmacognostic studies of 

ethnobotanically exploited Solanum species from southern Western Ghats of 
Kerala

Anil Kumar V.S1*, Sunila A.V2 and Murugan K3

1. Government college, Kottayam, PIN 686013 Kerala; 
2,3.Plant Biochemistry and Molecular Biology Laboratory, University college, 

Thiruvananthapuram, PIN 695 034 Kerala.

Abstract
Solanum is the largest genus of Solanaceae with over 2000 species worldwide. Many 

Solanum species are having medicinal value and several of them are exploited by ethnic societies 
of Kerala. Solanum torvum, Solanum americanum, Solanum capsicoides, Solanum violaceum ssp 
violaceuum, Solanum aculeatissimum , Solanum trilobatum , Solanum melongena var insanum
and Solanum mauritianum are considered for the present study. Many of these species are 
consumed by the tribal people and they were also reported to have curative properties against 
respiratory ailments, digestive complaints, tooth aches, skin diseases and even against tumours. 
FTIR data reveals the presence of functional phytochemical groups in the plants based on the 
presence of specific range of spectral peaks. The spectral bands were observed to be species 
specific. Peaks at 470, and 3597 were specific to Solanum capsicoides indicative of 
polysulphides and amides; 3741.9 specific to Solanum trilobatum corresponding to NH stretch of 
amide groups; peaks at 3020 specific to Solanum violaceum ssp violaceum representing alkenyl 
C-H stretch;  698.23 specific to Solanum melongena var insanum representing alkynes; 906.54 
specific to Solanum mauritianum for disubstituted alkenes;  597.93 to Solanum torvum
corresponding to alkyl halides; 647.13 to Solanum americanum representing alkynes and peak at 
3035.90 specific to Solanum aculeatissimum for alkenes. It was also observed that peaks in the 
range 2853-2856 were shared by S. americanum, S. trilobatum and S. mauritianum
corresponding to alkyl C-H stretch while peak at 1458.18 was shared by S. violaceum ssp 
violaceum and S. Mauritianum indicating the presence of aromatic hydrocarbons. As there is 
high degree of adulteration in many medicinal herbs owing to their increased demands and 
scarcity, present study offers an effective tool in identification of medicinally potential Solanum
species from their allied taxa. 

Key words:Solanum, FTIR spectra, spectral peaks.
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Synthesis, characterization and study on the biocompatibility of Myristica 

fragrans incorporated hydroxyapatite dental biocomposite

Rohini B. R and Rajesh Ramachandran

Biogenix Research Centre, Thiruvananthapuram

Abstract
Dental caries is a destruction of enamel, dentin, or the cementum resulting from acid 

production by bacteria in dental plaque. It leads ultimately to a carious lesion in the crown or 
root surface. The most recent epidemiological data on the prevalence of dental caries in children 
indicate a halting of the increasing levels as in many developing countries. Development of 
secondary infections following caries treatment can be accounted to retention of residual bacteria 
and the inefficiency of temporary filling to check their growth. In this aspect a biocompatible 
resin was synthesized using Myristica fragrans endosperm extracts. The extracts showed higher 
antioxidant activity which can effectively check the generation of radicals and oxidative damage 
in extraction sites. Hydroxy apatite and Poly vinyl alcohol incorporated composite was found to 
be non-toxic to normal fibroblast cells. The composite effectively reduced the growth and 
proliferation of three major cariogenic bacteria such as Streptococcus mutans, Enterococci and 
Lactobacillus acidophilus suggesting its potent application as intermitted fillers.

Keywords: Dental biofilm, Myristica fragrans, Lactobacillus acidophilus, streptococcus
mutans, Enterrococci,biocomposite

407
Assessment of morpho-biochemical variation and ‘elite’ selection in 

Drumstick (Moringa oleifera Lam.)

Drisya Ravi R.S, Siril E.A* and Bindu R. Nair

Department of Botany, University of Kerala, Kariavattom, Thiruvananthapuram-695 581
*E.Mail: easiril@yahoo.com

Abstract
Moringa oleiferaLam. (common name: drum stick, horseradish tree)belongs 

tothemonogeneric family Moringaceae. Immature pods, fresh leaves and flowers of M. 
oleiferaare used for culinary purposes. The leaves and young pods contain significant amount of 
minerals and vitamins A, B, and C. Genetic diversity assessment is a prerequisite for future crop 
improvement programme therefore in the present study, morphological and biochemical 
diversity among the 12 South Indian drumstick trees was assessed. Morphological 
characterization based 14 qualitative and quantitative characters were duly recorded in 
accordance to standard descriptions.  Biochemical factors such as carbohydrate, protein and 
vitamins offruits and leaves in various collections were determined using standard analytical 
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methods. Morphology, yield and quality attributes of these accessions were substantially vary 
among candidate tress. Multivariate analyses were performed in order to establish similarity and 
dissimilarity patterns.  Principal component analysis revealed that first three PC axes explained 
99% of the total multivariate variation. The growth characters such as tree height, tree girth, tree 
spread, number of fruits per tree and fruit length were the major determinants of the genetic 
diversity in the collection. Cluster analysis identified two main clusters based on morpho-
biochemical characters. Single elite plant selection was made from these collections based on 
yield potential. 

Key words: genetic diversity, elite plant, Moringa oleifera, yield potential

408
Identification of RAPD markers linked to BB & ABB Musa genome groups

Resmi L and Ashalatha S. Nair

Department of Botany, University of Kerala, Kariavattom

Abstract
Musa cultivars (bananas and plantains) are tropical giant perennial herbs of the family 

Musaceae in the order Zingiberales and are evolutionarily derived from intra and inter specific 
hybridization between two diploid wild progenitor species M. acuminata Colla (AA) and M. 
balbisiana Colla (BB). Modern edible bananas are therefore classified into different genomic 
groups at different ploidy levels as AA, AAA, AB, AAB, BB and ABB. Many of the cultivars 
cannot be easily distinguished on the basis of their morphology, especially if they are closely 
related. The practice of assigning local names to cultivars on the basis of their fruit and plant 
characteristics has resulted in numerous synonyms and homonyms of banana cultivars which are 
a major source of confusion in the collection and classification of genetic variation and 
maintenance of comprehensive germplasm collections. Present study attempted the 
characterization of thirty eight Musa cultivars from Kerala using twenty random decamer 
primers and identified RAPD markers linked to ABB and BB genome groups which can be 
further validate by converting into SCAR markers.
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409
RAPD analysis and indican production from different accessions of

Indigofera tinctoria Linn.

A. S. Rubin Jose and G. M. Nair*
Plant Biotechnology Laboratory, Department of Botany, FMN College, Kollam-691 001.

*Inter University Centre for Genomics and Gene technology, University of Kerala, 
Kariavattom, Thiruvananthapuram, Kerala-695 581.

Abstract
Indigofera tintoria Linn. belonging to the family Fabaceae is an important medicinal 

plant yields indigo dye. Indigofera tintoria Linn. collected from different regions of Kerala and 
Tamil Nadu were analysed using RAPD markers. Different primers were used to amplify the 
genomic DNA fragments. Certain Markers were identified using different primers. Almost all 
primers produced bands common to all the DNA templates. OPX-16, OPX-20 and OPX-13 
produced certain distinct and specific bands for certain populations.  Six markers generated by 
OPP-01, OPP-02, OPP-04, OPP-08, OPP-16 and OPX-17, were shared by 6 accessions except I7. 

Markers generated by OPX-17, OPB-19, OPX-02 and OPX-11 were observed across accessions 
of all species. Highly distinct bands were present in all the identified loci for the DNA samples 
of I6 and I7.  Among the two, I7 showed a marked variation from the other accessions. The 
secondary metabolite content, indican which yields indigo on hydrolysis was isolated and 
quantified using HPLC from different accessions. Indican content of different accessions of I. 
tinctoria showed pronounced variation. Indican content was maximum in I2 and minimum 
indican content was noticed from two accessions I6 and I7. 

Key words: Indigofera tinctoria, RAPD analysis, primers, indican, indigo

Poster presentations
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A re-evaluation of the intrageneric system of classification for the genus 
Plectranthus L’Her(Lamiaceae) based on molecular and morphological 

evidence

Cherian M. and Radhamany P.M

Department of Botany, University of Kerala, Karyavattom, Thiruvananthapuram, Kerala

Abstract
Taxonomy of the genusPlectranthus based mainly on morphology and morphometric 

studies resulted in conflicting concepts of the classification of these species. In recent 
classifications, the genusPletranthusincludes the species formerlyincluded in the genus Coleus
also and the genus Coleus is no longer recognized. An attempt is made in the present study to re-
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evaluate the current infra-generic classification of species of Plectranthususing a molecular 
approach with supportive evidence from morphology of different accessions belonging to nine 
species of Plectranthusavailable in south India. For molecular study, 15 RAPD markers and 15 
ISSR markers were used.RAPD markers were more efficient than the ISSR markers with regard
to polymorphism detection and production of bands per primer. They detected 100% 
polymorphism across the 50 genotypes as against 90.7% for ISSR markers. But the observed 
number of alleles (na), effective number of alleles (ne), Nei’s genetic diversity (h), Shannon’s 
Information Index (I), total genotype diversity among population (Ht), within population 
diversity (Hs), mean coefficient of gene differentiation(Gst) and gene flow (Nm) estimates were 
more for ISSR compared to RAPD markers. Both the markers are thus equally important for 
genetic diversity analysis in the different species of Plectranthus. Though the clustering of 
genotypes into groups was not similar in RAPD and ISSR derived dendrograms,the pattern of 
clustering remained almost the same in both with three major clusters, with a few discrepancies 
in RAPD clustering. Two clusters correspond to two sections within the genus namely a Coleus 
clade comprising of three species formerly included under the genus Coleus(P.amboinicus, 
P.barbatus, P.caninus) and a Plectranthusclade which comprises of two species included within 
the genus Plectranthus itself (P.fruticosus, P.coesta), giving a good representation of traditional 
taxonomic relationships. The third section represented an intermediate clade which grouped 
members from both the traditional genera Coleus and Plectranthus(P.malabaricus, P.zeylanicus, 
P. mollis, P.wightii). Principal Coordinates Analysis (PCoA) analyses carried out for both ISSR 
and RAPD markers supported the UGPMA clustering. For morphological study sixty two 
qualitative and sixteen quantitative character states were analyzed based on UPGMA clustering, 
Principal Component Analysis (PCA) and PCoA which is also found in congruent with the 
molecular data. The position of Plectranthusmalabaricusis found distinct invariably in all the 
analyses. As the results of the present study cannot provide any conclusive evidence to delineate 
the species of Plectranthus based on the available molecular or morphological data we propose 
to treat this group as a single genus. Further studies including DNA barcoding are necessary to 
arrive at a feasible infra-generic classification of the genus which are underway in our 
laboratory.

411
Study of morphological, palynological and antioxidant potential of Allamanda

L.

Akhil R and Brigit M.*

*Department of Botany, Fatima Mata National College, Kollam, Kerala

Abstract
Allamanda L. an ornamental plant belongs to the family Apocynaceae consists of 300 

genera and 1400 species. Members of this family occur mostly in the tropical, subtropical 
regions poorly represented in temperate region. Plants of Apocynaceae are often poisonous and 
are rich in alkaloids or glycosides especially in the seed and latex. The present study investigates 
some feature of nine taxon of Allamanda species. Allamandablanchetii,Allamandaschotii and 6 
varieties of Allamanda cathartica. In Apocynaceae showed interesting features of vegetative 
morphology, reproductive morphology and antioxidant potential of one species 
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Allamandacathartica. The analysis of pollen types have been a significance in the biosystamatic 
characters useful in rechecking these taxonomic limits of taxa. The present study has been under 
taken to obtain information regarding the antioxidant potential as well pharmaceutical 
importance in the wild variety Allamandacathartica. The plant leaves are having H2O2, phenolic 
compound which indicates the antioxidant scavenging activity of the plant. The detailed study of 
vegetative morphology, reproductive morphology and antioxidant potential of taxon Allamanda
can help nomenclature and taxonomical classification.
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Valedictory Lecture

Conservation and utilization of agro-biodiversity-a case study of 
Momordica L. in India

Joseph John K

National Bureau of Plant Genetic Resources, Regional Station, Thrissur, Kerala-680656

Abstract
Agro-biodiversity is a specialized branch of biodiversity where human selection, in 

addition to natural selection, played a big role in evolution and perpetuation of diversity in 
cultivated plants. India is the center of origin and diversity for many important crops and three 
world mega bio diversity hotspots are part of Indian gene center. Genetic erosion, especially after 
the green revolution, is taking place at a faster rate threatening species survival and needless to 
say genetic diversity. Plant genetic resources (PGR)are the key component of any agro 
ecosystem without which no adjustments to the changing climatic or biotic stress situation can be 
made. Conservation has to be complementary, both ex-situ and in situ. The National Bureau of 
Plant Genetic Resources (NBPGR), under the Indian Council of Agricultural Research, is the 
nodal agency for conservation of Agro bio-diversity in India. The institute with its ten regional 
stations located in various agro-ecological zones and a network of National active germplasm 
sites (NAGS) carry out the task of conservation of genetic diversity in cultivated crops and their 
wild relatives.  At the NBPGR, conservation of PGR is addressed through various strategies like 
seedgene bank, field gene bank,tissue culture storage, genomic repository,  cryo-preservation and 
in-situ on-farm methods. Active collections are maintained at 7 oC under MTS and long term 
storage at the National Gene Bank is maintained at - 18 oC. Seed moisture level and storage 
temperature are the two important factors affecting viability of seeds. Momordica L. is a genus 
of high value nutritional vegetables with medicinal properties. Fifty two species occur in the 
world, of which seven occur in India. The reproductive biology, diversity, conservation and 
utilization of this genus are presented as a case study.
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Survey of climbers in Atchankulam, Kottaram Panchayat, Kanyakumari 
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Beema Jainab S.I*, Mary Kensa V, Kavitha A, Anusha L, Rejitha S and Vinitha G 

 
Department of Botany, S.T. Hindu College, Nagercoil, Kanyakumari District, Tamil Nadu 

E. mail: surejkensa@gmail.com 
 

*Department of Plant Biology and Plant Biotechnology, J.B.A.S   college for women, 
Chennai -600 018; E. mail: beemaj@gmail.com 

   
Abstract 

Climbing plants are one of the interesting groups but a much neglected group of 
plants. But, they also play a part in historical importance of our ancient buildings which owe 
their attraction to the green veil which covers up their architectural or structural defects 
making them assume perfect beauty in our eyes. The present survey reveals that angiospermic 
climbers of the study area are represented by 94 species under 63 genera belonging to 32 
families.  Among all families, Convolvulaceae, Papilionaceae and Vitaceae are the most 
dominating family species as well as genera wise. The dominant families are 
Convolvulaceae, Papilionaceae, Vitaceae, Apocynaceae, Menispermaceae and Oleaceae. The 
most abundant liana species include the thorny stragglers Pterolobium hexapetalun 
(Caesalpiniaceae), Lantana camara (Verbenaceae), and the twiners Jasminum angustifolium 
(Oleaceae), Gymnena sylvestre (Asclepiadaceae) and Aganosma cymosa var.  cymosa 
(Apocynaceae).  The enumerated climbing modes were classified into woody vines, the lianas 
(75) and herbaceous vines (19). Six climbing modes of lianas were recognized as stem 
twiners (37) followed by stragglers-unarmed (28), stragglers unarmed (10), tendril climbers 
(17), root climbers (1) and hook climber (1).  

 
Introduction 

 Climbing plants are defined as plants incapable of autonomous vertical support once 
they reach a certain height and depend on other plants for support in their natural 
environment (Gentry, 1991).The climbing habit has arisen several times in the evolutionary 
history of Angiosperms, and this has resulted in a great taxonomic diversity of climbing 
plants (Gentry, 1985). Climbers are typical constituents of rain forests. The distribution and 
abundance of climbing plants in forest varies greatly with the geographic locality of forests.  
Forest locality and type appears to influence the distribution of climbers (Grubb, 1987). 
There is some evidence that vines are increasing in dominance in both tropical (Phillips et al. 
2002; Wright et al. 2004; Swaine and Grace, 2007) and temperate forests (Allen et al. 2007).  
Some authors consider that this pattern could be related to climate change (Malhi and Wright, 
2004). Climbers not only form important structural components but also play an important 
ecological role in forest dynamics, diversity and nutrient recycling (Gentry and Dodson 1987; 
Schnitzer and Bongers, 2002). Liana species constitute a very important group of non-timber 
forest products, as it becoming clear over the last decade (Abbiw, 1990; Malaisee, 1997; Van 
Andel, 2000). In addition to being a conspicuous structural component of the rain forest, 
lianas play important role as food plants for insects (Gentry, 1985) and monkeys (Emmons 
and Gentry, 1983). 

India is one of the 12-mega biodiversity centres with three hot spots of biodiversity 
viz., Western Ghats, western Himalayas and eastern Himalayas. In the Western Ghats, 80% 
of the medicinal plants in the world are available.  Majority of the medicinal plants in India 
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are higher plants with trees (33%), shrubs (20%), herbs (32%), climbers and others (3%). 
Nearly 60% of all dicotyledonous has at least one representative climber (Heywood, 1993). 
Chellam et al., 2009 provide a check list of angiosperm climbing plant species along with 
their climbing modes enumerated from a total of one hundred and fifty grids in tropical 
forests of southern Eastern Ghats peninsular India.  The Eastern Ghats constitute an important 
bio diversity area in India and have been studied earlier mainly for the floristic, and that too 
confined to a few prioritized sites.  Lianas, the woody vines contribute substantially to the 
diversity and structure of most tropical forest. Yet little is known about the important of 
habitat specialization in maintaining tropical Liana diversity. A total of 175 climbing plant 
species that belong to 100 genera and 40 families are included in this enumeration. In recent 
years some workers (Palanisamy, 1993; Balasubramanian et al. 1997; Hamasavalli, 2001; 
Nikkitha, 1999; Karthikeyan, 2003; Senthil Kumar, 2004; Senthilkumar et al., 2005; 2006) 
have reported various medicinal plants used by Irular tribes in Coimbatore.  However, no 
work has been attempted so far to ascertain the curative climbers from the study area.  
 
Materials and methods 
Description of the study area: The present study was carried out in Atchankulam of Kottaram 
Panchayat and Agastheeswaram Taluk of Kanyakumari District. This District constitute the 
southernmost region of India, with Kerala on the West-North, Tirunelveli District in the 
North-East, Arabian sea in the South–West, Bay of Bengal in the south-East and Indian ocean 
in the south. The annual rainfall of this area is low compared to the other areas of 
Kanyakumari District.  
Floristic Survey: Intensive and extensive field visits were carried out during January 2014-
July 2014. During the field survey, plants were collected in their flowering and fruiting stages 
as far as possible from the natural habitats. They are identified with the help of local floras 
(Gamble and Fischer 1015-1936; Matthew 1983; Nair and Henry 1983; Henry et al., 1987; 
Chandrabose and Nair 1988). Further, their identities were confirmed referring authentic 
specimens and the voucher specimens deposited in the Herbarium of Department of Botany, 
South Travancore Hindu College, Nagercoil.  
 
Results and Discussion  
 Plasticity in eco-physiological traits has been related to the ecological breadth of 
forest forms and shrubs, but this issue has not been addressed for climbing plants (Saldana et 
al., 2005). It is verified that climbers and rest supporting species would share functional 
strategies to successfully cope with light heterogeneity, despite the intrinsic differences 
between these growth forms (Rowe and Speck, 2005). It has been earlier shown that climbing 
plants exhibit life history trade-offs along forest light environments similar to those of trees 
(Gilbert et al.,2006) and that the relationship between photosynthetic rate and dark respiration 
is comparable among lianas and trees (Domingues et al., 2007).  Because earlier work has 
suggested possible differences in the ecology of climbing plants in tropical and temperate 
rain forests. 
 This result is consistent with the conclusion of Rundel and Franklin (1991), who in 
their study on vines of arid and semiarid environments, reported that the great majority of 
arid zone climbers are herbaceous (vines), while woody climbers are rare.  Even though Olax 
scandens (Oleaceae), Chilocarpus atrovinens (Apocynaceae), Artabtrys zeylamicus 
(Annonaceae) and Calamus gamblei (Arecaceae) were reported as most abundant species in 
the Western Ghats and Strychnos minor (Loganiaceae) in the tropical dry evergreen forests 
on the colonnade coast of India (Parthasarathy et al.,2004) these species did not occur in the 
study site. Only one climbing mode, the grapnel-like climbing (rattans) which was reported 
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from Western Ghats sites (Muthuramkumar and parthasarathy, 2000) did not occur in our 
study sites. 
 Contrary to findings from tropical forests (Balfour and Bond, 1993, Sridhar Reddy 
and Parthasarathy, 2003, Dewalt et al., 2006, Yan et al., 2006) trees were not represented 
among the 94 climbing plants of study area.  According to EL Hadidi et al., (1992) some 
climbing plants were considered endangered, including Cadapa farinosa, Maerua 
oblongifolia, Ephedra foemina and Plicosepalus curviflorus. Tackholm (1974) considered 
another climbing plant species to be very rare (eg. Podostelma schimperi, Merremia 
semisagittata, Corallocarpus suhimperi, Kedrostis foetidissima, Corallocarpus schimperi, 
Kedrostis foetidissima, Cissus quadrangularis, Peatatropis rivalis and Pergularia daemia)  
 The comparison between the members of desert climbing plants in Egypt and those of 
deserts in other continents revealed that Convolvulaceae, Leguminosae, Cucurbitaceae and 
Asclepiadaceae were the dominant plant families (Parsons, 2005). In the present survey 
Convolvulaceae, Papilionaceae and Vitaceae are the dominant families. Speciation in the 
family Convolvulaceae, has been more prolific in the deserts of India where it is the fourth 
largest family of vascular flora (Shmida, 1985). Vitaceae, the fifth largest vine family in the 
North American deserts were poorly represented in the Egyptian deserts but not known at all 
in Australian deserts.  Australia has only about 34 species of the approximately 700 species 
of Vitaceae found worldwide (Morley and Toelken, 1983), the family being considered 
Laurasian (Krings, 2000).  

It has been reported that woody vines are increasing in dominance, relative in both 
tropical (Philips et al., 2002; Wright et al., 2004; Swaine and Graace, 2007) and temperate 
forests (Allen et al, 2007).  This pattern has been related to climate change (Malhi and 
Wright, 2004, Vander et al., 2008). One of the global change drivers (Matesaaz et al., 2010) 
but more comprisal evidence is needed.  Schnitzer (2005), reported that the abundance of 
woody vines in tropical forests is correlated negatively with precipitation and positively with 
seasonality.  He further proposed that this pattern may be explained by the greater efficiency 
in water uptake and transport of woody climbers as compared to trees. Our study area is wet 
and cold (Dorsch, 2000), where light availability is the major ecological factor affecting 
distribution and abundance of trees (Lusk et al., 2006, Lusk, 2002; Saldana and Lusk, 2003) 
but not woody vines (Gianoli et al., 2010, Carrasco et al., 2009) in the temperate rainforest, 
where the potential evapotranspiration is very low, water availability is not a limiting factor 
and therefore water use features are was likely to determine plant distribution and abundance.  
From an applied perspective, the results of the present study suggest that the dominant 
climbers in the southern temperate rainforest could be able to cope with another global 
change driver, and use change if forest clearing occurs due to human activities. 
 Vegetations are subjected to various anthropogenic pressures and hence the data on 
lianas will be useful in highlighting the importance of this vegetation in species conservation 
and management. The present survey reveals that angiospermic climbers of the study area are 
represented by 94 species under 63 genera belonging to 32 families. Among all families, 
Convolvulaceae, Papilionaceae and Vitaceae are the most dominating family species as well 
as genera wise (Fig.1 & 2). The dominant families are Convolvulaceae, Papilionaceae, 
Vitaceae, Apocynaceae, Menispermaceae and Oleaceae (Fig.3). The most abundant liana 
species include the thorny stragglers Pterolobium hexapetalun (Caesalpiniaceae), Lantana 
camara (Verbenaceae), and the twiners Jasminum angustifolium (Oleaceae), Gymnena 
sylvestre (Asclepiadaceae) and Aganosma cymosa var. cymosa (Apocynaceae). The 
enumerated climbing modes were classified into woody vines, the lianas (75) and herbaceous 
vines (19) (Fig.4). Six climbing modes of lianas were recognized as stem twiners (37) 
followed by stragglers-unarmed (28), stragglers unarmed (10), tendril climbers (17), root 
climbers (1) and hook climber (1).  
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                         Fig.1: Family-wise distribution of identified plants. 
 

          
 
                   Fig. 2: Taxonomic data of identified plants in the study area 
 
 

                 
            
          Fig.3: Dominant families identified          Fig.4: Types of climbers 
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Conclusions 
The present survey reveals that angiospermic climbers of the study area are 

represented by 94 species under 63 genera belonging to 32 families. Among all families, 
Convolvulaceae, Papilionaceae and Vitaceae are the most dominating families in species as 
well as genera wise. The most abundant liana species include the thorny stragglers 
Pterolobium hexapetalun (Caesalpiniaceae), Lantana camara (Verbenaceae), and the twiners 
Jasminum angustifolium (Oleaceae), Gymnena sylvestre (Asclepiadaceae) and Aganosma 
cymosa var.  cymosa (Apocynaceae). The enumerated climbing modes were classified into 
woody vines, the lianas (75) and herbaceous vines (19).  Six climbing modes of lianas were 
recognized as stem twiners (37) followed by straggless-armed (28), stragglers unarmed (10), 
tendril climbers (17), root climbers (1) and hook climber (1).  
 Because of the presence of climbers in most of the ecosystems, morphological 
characteristics of the climber communities in disturbed versus stable, wetland versus well 
drained and open versus shaded forest ecosystems should help us recreate the distribution and 
importance of climbers in ecosystems throughout the last 30 million years. However, 
destruction of habitat through deforestation and over exploitation for commercial purposes 
and changes in cultural attitude threatens to constrain many of these climbers in to extinction.  
Over exploitation of some climber species particularly for collection of roots and 
underground parts from them causes damage to these plants.  Therefore, these plants have to 
be conserved in their original habitat. Climber abundance is dependent on climate and forest 
structure. Great heterogeneity is observed in the sites of climbers.  It is possible that sites with 
different dry seasons combined with tree heterogeneity can enhance the rates of climber 
speciation.  
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Abstract 

 
Low altitude hillocks are characteristic hydrogeomorphic habitats distributed at the 

gap region of Western Ghats in Palakkad district of Kerala State. Despite the high diversity, 
studies on such small isolated geographical systems are limited. Seasonal variations create 
diverse microhabitats which get reflected in the herbaceous vegetation of these ecosystems. 
Many of such hillock systems have been transformed into vulnerable habitats due to intense 
grazing and prevalence of quarrying. In this backdrop, floristic exploration of such a hillock 
system in a micro scale level was conducted in Vengappara, Kollengode (Geographical 
location: 10° 36' 13.3" N 76° 42' 33.2" E) in Palakkad district. Floristic exploration during 
June 2013 to August 2014 revealed the presence of 102 plants of which 96 species are 
distributed under 37 angispermous families and 6 under lower plant groups. Herbaceous flora 
forms the prominent vegetation of the area with seasonal variations in floristic composition. 
Explorations on a floristic and ecological perspective revealed the existence of seven 
microhabitats with their own unique adaptive traits and floristic associations. The plant 
species associations, such as Utricularia lazulina-Drosera indica, Parasopubia delphinifolia 
-Striga angustifolia, Heliotropium rottleri-Indigofera uniflora-Catharanthus pusillus were 
observed within microhabitats. Presence of Isoetus coromandelina along with Dipcadi 
montanum, a new distribution record, adds to the richness of floristic composition.  Of the 
recorded taxa, six species are found to be endemic to Peninsular India and four are endemic 
to Southern Western Ghats. The present study revealed the need of conservation measures for 
the hillocks along with the main hills and mountains of the Ghat system for effective 
conservation of unique micro habitats and the comprehending floristic associations.  
 
Key words: Hillock, Western Ghats, Palakkad, Micro-Habitats 
 
Introduction 

Palakkad, the granary of Kerala, is endowed with numerous low altitudinal hillocks 
(<100 m), and has its own distinctive floristic diversity as the climate of the region is 
influenced by the Palakkad gap. Though less heavily impacted than the mainstream hills and 
forest systems, the hillocks represent small isolated geographical systems which are currently 
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subjected to grazing and quarrying activities. This condition in turn alters and degrades these 
small ecological niches beyond their restorability. 

Two prominent studies that deal with floristic diversity of Palakkad district were done 
by Vajravelu (1990) and Manilal (1988). Exclusive floristic studies on the hillock systems 
have not been attempted so far. Floristic explorations in Madayippara hillock system in 
Kannur district enumerated 512 plant species which is given as checklist by Balakrishnan et 
al (2010). Floristic studies on such systems in Kerala reveal that the hillock systems 
contribute their own unique floristic elements, with some turned out to be new to science, 
such as Eriocaulon madayiparense (Swapna et al, 2012), Justicia ekakusuma (Pradeep et al, 
1991), Lindernia madayiparense (Narayanan et al, 2012), Rotala malabarica (Pradeep et al, 
1990), and Nymphoides krishnakesara (Joseph and Sivarajan, 1990).  

Many of such hillock systems have been transformed into vulnerable habitats due to 
grazing and prevalence of quarrying. Recent micro-level studies conducted by the Kerala 
Sastra Sahithya Parishad (KSSP) on 163 hillocks in eight districts of the State revealed the 
fact that 94 hillocks in the northern part of the district are affected by the excavation. In this 
backdrop, floristic exploration of such a hillock system in a micro scale level was conducted 
in Vengappara, Kollengode to assess the floristic composition, endemic species and plant 
species associations in an ecological perspective. 
 
Materials and Methods 
The study site in Vengappara (geographical location: 10° 36' 13.3" N and 76° 42' 33.2" E) is 
a rocky hillock system which is about 26 km towards South of Palakkad District headquarters 
and 2 km from Kollengode. The region lies towards the foot hills of Nelliampathy. The 
hillock is seen as isolated land elevation separated from mainstream hill ranges in the midst 
of cultivated lands and paddy fields. From the Vengappara hillock, Nelliampathy hills can be 
viewed with scenic beauty of live waterfalls, namely Palakappandi, Seethar kundu, etc., 
appearing during the onset of monsoon. Besides scenic beauty, the herbaceous flora is linked 
to formation of microhabitats created by monsoon showers. Though the extent of the hillock 
is around one hectare, the area seems to be ecologically and floristically significant as evident 
from the field studies. 

Floristic explorations were conducted from June 2013 to August 2014, covering the 
three prominent seasons - summer or pre-monsoon (March-May) which represents dry phase, 
monsoon (June-October) which represent wet phase and winter or post-monsoon (November-
February). For micro level studies, the area was categorized into microhabitats depending 
upon the topological variations, seasonal water retention capacity and soil depth. 
Geographical location was noted using GPS. Plant associations within these diverse 
microhabitats were critically observed in an ecological and floristic perception and plant 
specimens were collected and identified using floras (Hooker 1872-1897; Gamble 1915-
1936) Herbarium preparations were made following standard methods, and the voucher 
specimens were deposited in the herbarium of Environmental Resources Research Centre 
(ERRC), Thiruvanathapuram. Adaptive traits among the species were noted and phenology 
was recorded and compared with checklist of Flowering Plants of Kerala by Sasidharan 
(2010). Endemic status of the floral elements was ascertained based on checklists 
(Sasidharan, 2010; Ahmedullah and Nayar, 1987). Status of the species was assigned as per 
IUCN Red list Category version 2014. 
 
Results and Discussion 
Analysis of flora: Floristic survey reveals the presence of 102 plants in the Vengappara 
hillock system hillock, of which 96 species are angiosperms (distributed under 38 families) 
together with four species of pteridophytes and two species of bryophytes. Physignomically, 
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65 species are herbs, 9 species each represent shrubs and climbers, and 13 species constitute 
trees. The dominant family is Fabaceae, comprising of 15 species, followed by 
Scrophulariaceae (7 species), Lamiaceae (6 species) and Poaceae (5 species). Analysis  
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reveals that herbaceous flora the forms the prominent vegetation component, which 
comprises of 68% of the total flora. While analyzing phytogeographical affinities, the overall 
floristic composition with high percentage of Fabaceae and Scrophulariaceae, simulates the 
African outcrops (Porembski et al 1997).  Table 1 and 2 shows the details of species 
composition enumerated from the Vengappara hillock system (Plates 1-3 shows the pictorial 
representation of some of the notable floral elements).  
Characterization of micro habitats and plant associations: The south west monsoon plays 
an important role in the creation of specific microhabitats for the emergence of diverse flora 
in the hillock system. As plant species associations form the fundamental basis of community 
ecology, analysis of such associations provide reliable information on environmental 
heterogeneity, biotic interactions and patterns of seed dispersal (Saiz and Aldos, 2012). 
Distinct plant communities were seen associated with the diverse microhabitats in the hillock 
system, which is summarized below under specific categories following rock outcrops 
categorization by Porembski (2007), with slight modification. 
 
1. Exposed Rock Surfaces (EPS): Polycarpaea corymbosa and Cyanotis burmanniana are the 
two common species seen on uneven surfaces, which are directly exposed to sun light during 
the wet and dry phases of the year.  
2. Rock crevices or fissures (RC): Plant species such as Allmania nodiflora, Commelina 
wightii, Chamaecrista absus, Catharanthus pucillus, Indigofera uniflora, Murdania 
semeteres, Cheilanthes mysurensis can be seen associate with such microhabitats. 
3. Marshy Ephemeral flush vegetation (EFV): This type of microhabitat is created commonly 
during the wet phase in the form of marshy patches and marshy crevices. The most notable 
peculiarity of such microhabitat is that the water content is maintained throughout the rainy 
season which creates diverse floristic associations. Most common associations found are 
Eriocaulon xeranthemum-Drosera indica-Utricularia lazulina and Heliotropium rottleri-
Indigofera uniflora in the marshy ephimeral patches. Association of Heliotropium rottleri-
Lindernia ciliata was also seen during the post-monsoon phase. Occurrence of Ophioglossum 
costatum is noticed in the marshy patches between rocks; the presence of Isoetes 
coromandelina was observed in marshy crevices. Aeschynomene indica-Murdannia nudiflora 
association was noticed along the fringe areas of water flowing paths near the vegetation 
patches. 
4. Soil filled shallow Depressions (SFD): Healthy population of Dipcadi montanum was 
observed in shallow depressions covered with soil.  
5. Seasonal Pools (SP): Temporary seasonal pools were seen inhabited by Dopatrium 
junceum and Utricularia aurea. 
6. Soil covered areas (SCA): Parasopubia delphinifolia-Striga angustifolia association was 
observed in these areas. Striga asiatica, Anisochilus carnosus, Pennisetum polystachyon, 
Chrysopogon aciculatus were also seen in such microhabitats. 
7. Soil rich areas (SRA): Ipomoea pes-tigridis, Leucas aspera, Kyllinga bulbosa, Cyperus 
compactus, and Leonotis nepetifolia were found growing in soil rich areas. 
Scruby jungle elements: Ziziphus mauritiana, Calycopteris floribunda, Pterolobium 
hexapetalum, Canthium coromandelicum are the common scruby jungle elements seen in the 
hillock system. 
Tree cover: Tree species were sparsely distributed towards the hillock top and slopes. Some 
common tree species on the hillock top are Givotia moluccana, Phyllanthus emblica, 
Strychnos potatorum, Cleistanthus collinus and Dichrostachys cinerea, while Sterculia urens, 
Terminalia paniculata, Holarrhena pubescens and Dalbergia latifolia are seen towards the 
slope of the hillock. 
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Observations on phenology and adaptive traits: Most of the herbaceous plant species were 
observed to complete their phenology in the favorable wet-phase between June and 
December. Adaptive traits help some plant species to overcome harsh environmental stresses 
such as drought, high temperature, and nutrient deficiency. Plant species showing such traits 
observed in Vengappara is summarized below: 
1.Carnivorous traits: Insectivorous plant species such as Drosera indica, Utricuaria lazulina, 
Utricularia aurea were observed in certain microhabitats, the presence of which indicates the 
prevalence of N, P, S deficient soil conditions. 
2. Succulence: Cyanotis burmanniana is common in the Vengappara hillock system. It is 
having pink or green fleshy leaves, as a desiccation avoidance strategy in xeric conditions. 
3. Subterranean perennating organs: Healthy population of the plant species Dipcadi 
montanum was present in Vengappara hillock system. It survives dry conditions in the form 
of bulbs which sprouts in rainy season. 
4. Semi-parasitism: Plant species such as Parasopubia delphinifolia, Striga augustifolia, 
Striga lutea exhibiting semi parasitism were also present in microhabitats. 
Endemism of flora and its status: Of the recorded taxa, six species are found to be endemic 
to Peninsular India, namely Heliotropium rottleri, Indigofera uniflora, Pterolobium 
hexapetalum, Terminalia paniculata, Murdannia semiteres and Cyanotis papilionacea, and 4 
species are endemic to Southern Western Ghats namely Commelina wightii, Dipcadi 
montanum, Polygala bulbothrix, Utricularia lazulina, Cyanotis burmanniana.  
Rare category plants: A total of 26 plant species fall under the various rare categories of 
IUCN (Red List of Threatened species-Version 2014.3), of which three species Cleistanthus 
collinus, Cyanotis burmanniana and Dalbergia latifolia, come under the Vulnerable (V) 
category and 23 species figure under the Least concern category (LC). Isoetes 
coramandelina, which is now becoming rare, and Heliotropium rottleri an endemic species 
restricted to scrub jungles and moist deciduous forest regions of Palakkad district of Kerala 
also occur in the Vengappara hillock system. The new distribution record of Dipcadi 
montanum for Kerala adds to the richness of floristic composition. 
Threats and conservation: The region is under the threat of quarrying operations for nearly 
the past 6 years. One fourth of the hillock system is demolished and the operations are still 
continuing (Plate4). The seriousness of the situation prevailing there has not yet been 
formally assessed and no such comprehensive studies undertaken. If quarrying is continued, 
in addition to the habitat loss of many species, the natural system in these areas may respond 
through cascading impacts like lowering of water table and land collapse. Therefore 
conservation strategies have to be formulated for the sustenance of floristic diversity and 
ecological services and the very existence of the hillock system. 
 
Conclusion 

The study dealt with the present status of Vengappara hillock system in Palakkad 
district in terms of floristic diversity, endemism, plant associations within diverse 
microhabitats, and the threat factors. It revealed the presence of 102 species of plants, with 6 
endemic and 3 vulnerable taxa. Some newly recorded taxa and some others forming new 
distribution records to the State seem to be distributed in the hillock systems concerned. Thus 
the present study highlights the need for conservation of the hillocks along with the main hills 
and mountains of the Ghats system for effective management of unique natural microhabitats 
and their comprehending floristic associations. 
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Abstract 

The genus Ophiorrhiza L. is known for its cytotoxic alkaloid, camptothecin. 
Camptothecin derivatives are well known cancer drugs and are considered as the most 
promising anticancer drug of the twenty-first century. Even though, many Ophiorrhiza 
species like O. mungos, O.rugosa, O.pumila etc. were reported as good source of this 
important alkaloid, most of the species are rare, endangered or even possibly extinct category. 
With an objective to find out alternative sources for this vital alkaloid, the present study 
reports O. barberi, an endangered species endemic to Western Ghats as a new source of 
camptothecin. Organ wise phytochemical screening showed that the root produces 0.1% D.W 
camptothecin. 
 
Key words: Camptothecin, HPLC, HPTLC, Ophiorrhiza barberi, Western Gats, endangered species. 
 
 
Introduction 

Nature is an attractive source of new therapeutic compounds as tremendous chemical 
diversity is found in millions of species of plants. Even today, 25% of the entire drugs 
produced are still derived from plants. The Western Ghats is an area with immense medicinal 
plant diversity. But the plant diversity of the area is not yet explored well. As the natural 
habitat for wild plant is being destroyed by environmental and geographical instabilities, 
several important medicinal plants are under threat of extinction. The genus Ophiorrhiza L. is 
known for its cytotoxic alkaloid, camptothecin. Camptothecin derivatives are well known 
cancer drugs and are considered as the most promising anticancer drug of the twenty-first 
century. With an objective to find out alternative sources for this vital alkaloid, the present 
study reports O. barberi, a new camptothecin producing plant from Western Ghats region. 

Camptothecin was first extracted by Wall and Wani in 1996 from Camptotheca 
accuminata. Later Ervatamia heyneana (Hsiang et. al., 1985), Mapia foetida (Aiyama et. al., 
2003) are reported for camptothecin production. Recently Ophiorrhiza species became an 
important source of camptothecin. Many Ophiorrhiza species like O. mungos (Vandana et. al., 
2005), O. pumila (Priel et. al., 1991), O. eriantha (Hao et. al., 2002), O. rugosa ver. Documbance 

(Zhang et. al., 2007), O. rugosa var. prostate (Gunasekara et. al., 1979) etc. were reported as 
good source of this potent alkaloid. But most of the species are rare, endangered or even 
possibly extinct category. 

Ophiorrhiza barberi Gamble is found growing wild in Tamilnadu and Kerala 
especially in Munnar Ghat. The plant grows on cool shady places at 1025-1350 m above m. s. 
l. It is a herb, 35- 50 cm tall, stem erect, branching, glaborous; Leaves 4-16 x2-5 cm, elliptic, 
caudate-acuminate at apex; inflorescence axillary scorpiod cyme, branches spreading; 
Flowers 6- 8 mm long, white; Seeds 0. 35- 0. 4 x 03- 0. 4 mm, 4- 8 angular, brown. 
 
Materials and Methods 
Plant material: O. barberi was collected from Munnar, Idukki district, Kerala. Flower, leaf, 
stem and root were separately dried in hot air oven at 40o C to constant dry weight and 
ground to fine powder. Stirring extraction was carried out on REMI magnetic stirrer. Plant 
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sample (500 mg) was taken in a 250 ml beaker and 100 ml 70% methanol was added. After 
two hours stirring, supernatant was taken and extracted with chloroform. The chloroform 
layer was pooled out, filtered, evaporated and dissolved in HPLC grade methanol. 
Thin Layer Chromatography (TLC): TLC analysis was carried out for the qualitative 
estimation of Camptothecin. Pre-coated Silica Gel60 F254 aluminium sheets were used for 
chromatography. For confirmation standard Camptothecin was also run along with the 
samples. Saturated chambers with chloroform: Ethanol in the ratio 24:1 was used as mobile 
phase. After separation the chromatogram was visualized at 254 nm using U. V. chamber. 
High Performance Liquid Chromatography (HPLC): Quantitative estimation was carried out 
by HPLC (SHIMADZU LC- 2010) using reverse phase C-18 column with a solvent system 
of methanol: water (6:4) and detected at 254 nm. 
 
Results and Discussion 

Leaf, stem, flower and shoot were separately tested for camptothecin content. 
Qualitative and quantitative analysis showed that only root extract showed CPT (0.1% DW). 
Leaf, flower and stem didn’t show presence of CPT even in trace. The percentage of CPT 
recovery was almost equal or higher when compared to other Ophiorrhiza species. Early 
reports showed that O. mungos produced 0.1% DW CPT in its root whereas O. rugosa and O. 
pectinata showed CPT less than 0.05% DW. Therefore the CPT content obtained in the 
present study is not negligible. Yamasaki et al. (2003) reported that CPT biosynthesis may 
occur in limited parts where expression of mRNA and enzyme activity (Stricosidine 
synthese) takes place and then CPT is transported to other parts of the plant. As this results 
indicates, organ limited camptothecin production may lead light into the origin of 
camptothecin biosynthesis. As the root produce this vital alkaloid, total harvesting may lead 
to the disappearance of this rare species.  So it is necessary to conserve this important plant 
species using in vitro techniques. 
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Abstract 

  The present study is concerned with the leaf surface characters such as epidermal 
cell shape, distribution of stomata, type of stomata and stomatal density in Rubiaceae and 
Fabaceae. Stomata provide an additional tool in ascertaining the systematic position of the 
disputed taxa, when considered along with other parameters. Foliar epidermis provides 
characters of diagnostic value since its structure varies from plant to plant in angiosperms. 
The selected members of Rubiaceae are Canthium didymum, Coffea arabica, Hamelia patens, 
Ixora coccinia, Morinda tinctoria. The members selected from Fabaceae are Gliricidia 
sepium, Flemingia stobilifera, Crotalaria striata, Clitoria ternata, Sesbania sesban. The 
foliar epidermal studies in Rubiaceae and Fabaceae were carried out to assess the systematic 
position and the results are used to discuss how stomatal studies played a notable role to 
distinguish intra specific variation and evolution. It showed that the shape of the epidermal 
cells of Rubiaceae is regular but in Morinda it is irregular. In Fabceae, epidermal cells are 
irregular. In Rubiaceae, stomata are present only in lower side were as in Fabaceae it is 
amphistomatic in most cases. In Rubiaceae, stomatal type is paracytic and in Fabaceae, it is 
anomocytic. But Morinda has anomocytic type of stomata .The overall features of stomata, 
namely their distribution and size appear to show that remarkable variation occur in 
Rubiaceae and Fabaceae. 
 
Key words: foliar epidermis, amphistomatic, anomocytic,  Rubiaceae,  Fabaceae 

 
 

Introduction 
Foliar epidermis provides characters of diagnostic value since its structure varies from 

plant to plant in angiosperms. It bears various structures like stomata, hairs, glands and multi-
cellular emergences. Cuticular features such as epidermal cells, shape and type of stomatal 
complex and trichome types are helpful in determining phylogeny and systematic position of 
the taxa as suggested by Metcalfe and Chalk (1950). Epidermis is mostly single-layered, but 
sometimes it becomes few-layered, called multiple epidermis. Epidermal cells are 
parenchymatous in nature with comparatively small amount of cytoplasm lining the cell-wall 
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and a large vacuole filled with colourless cell-sap. In leaves and young green shoots, 
epidermis possesses numerous stomata through which an interchange of gasses takes place 
between the plant and the atmosphere. Stomata are very minute opening formed in the 
epidermal layer in green aerial parts of the plant, particularly the leaves, roots and non-green 
plants of the stem are free from them. Each stoma is surrounded by two semi-lunar cells, 
known as the guard cells. The term ‘Stoma’ is often applied to the stomatal opening plus the 
guard cells. Guard cells are living cells containing chloroplasts and with thick inner walls and 
thinner outer walls. Sometimes the guard cells are surrounded by two or more cells which are 
distinct epidermal cells. Such cells are called subsidiary cells. Present study is concerned with 
leaf surface characters such as epidermal cell shape, distribution of stomata, type of stomata 
and stomatal density in two families namely Rubiaceae and Fabaceae. 
   
Materials and Methods 

Information on the source of plant used in this study were collected from Kollam 
District in south India. For detailed stomatal studies fresh mature leaves were collected from 
plants growing in the field and washed well in the running water. The method adopted by 
Ahamad (1964) was followed in all details. Epidermal peelings were taken from both upper 
and lower surfaces of leaf with sharp razor blade. These peelings were washed in distilled 
water, stained in Safranin, washed well in distilled water and mounted on clean glass slide 
using 50% glycerin and observed under the microscope. Frequency of stomata was calculated 
for the adaxial and abaxial leaf epidermis as the number of stomata per unit area 10X and 
40X fields of microscope. The average sizes of the guard cells including the stomatal pore 
were measured with micrometer using 10X and 40X magnifications. Frequency of stomata 
and all measurements were taken from an average of five readings. Leaf areas were 
calculated using graph paper. 
 
Results and Discussion 

Plants in Rubiaceae are Herbs, Shrubs, trees and climbers sometimes thorny leaves 
simple entire opposite (decussate) or whorled, with inter-petioles, stipules are present 
sometimes reduced to glandular setae (pentas). The Family includes about 500 genera and 
6,000 species in India the family is represented by 551 species. 
1. Canthium didymium: In Canthium, shape of the epidermal cells of the lower epidermis 
cells are regular and rectangular. Guard cells are kidney shaped with chloroplast granules 
(Fig-1).Cuticle present on the upper epidermis. Stomata are seen only on the lower side. 
Stomata are absent on upper side. Stomata are paracytic (table-1). Epidermal hairs are absent 
on both upper and lower surface. Leaf area of Canthium is 177.35cm2. Average size of Guard 
cells including the stomatal pore was 9 x 5μm. 
2. Coffea arabica: Foliar epidermal studies in Coffea revealed that the shape of cells of lower 
epidermis is regular and rectangular. Guard cells are kidney shaped with chloroplast granules 
(Fig-3). Cuticle is present on the upper epidermis. Stomata are present only on the lower side 
and absent on upper side. They are also paracytic (table-1). Epidermal hairs are absent on 
both upper and lower surface. Leaf area of Coffea is 138.00cm2. Average size of Guard cells 
including the stomatal pore was 5 x 7μm 
3. Hamelia patens: Shape of lower epidermal cells is regular and rectangular in Hamelia. 
Guard cells are kidney shape with chloroplast granules (Fig-5). Cuticle is present on the 
upper epidermis. Stomata are observed only on the lower side and areparacytic (table-1). 
Epidermal hairs are absent on both upper and lower surface. Leaf area of Hamelia is 
52.00cm2. Average size of Guard cells including the stomatal pore was 4 x 8μm. 
4. Ixora  coccinia:  Foliar epidermal studies in Ixora revealed that the epidermal cells of the 
lower epidermis are regular and rectangular. Guard cells are kidney shaped with chloroplast 
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granules (Fig-2). Upper epidermis has cuticle covering. Stomata are present only on the lower 
side and are paracytic (table-1). Epidermal hairs are absent on both upper and lower surface. 
Leaf area is 51.76cm2. Average size of the guard cells including the stomatal pore was 2 x 
3μm. 
5. Morinda tinctoria: Cells of the lower epidermis are regular and rectangular in Morinda. 
Guard cells are kidney shape with chloroplast granules (Fig-4). Cuticle is present on the 
epidermal surface. Stomata are observed only on the lower side and are anomocytic (table-1). 
Epidermal hairs are absent on both upper and lower surface. Leaf area is 91.75cm2. Average 
size of the guard cells including the stomatal pore was 5 x 9μm. 

 
 
 
 
 
 
 
 
 
     Fig.1                              Fig.2                             Fig.3                           Fig.4 
 
 
 
 
 
 
 
 
 
     Fig.5                              Fig.6                            Fig.7                             Fig.8 
 
 
 
 
 
 
 
 
 
     Fig.9                            Fig.10                          Fig.11                            Fig.12 
 
Plants belonging to Fabaceae are herbs, shrubs, climbers or climbers. Leaves are 

unipinnate, sometime trifoliate, rarely simple, stipules often present. The Family includes 
about 754 species in India. 
1. Gliricidia sepium: Foliar epidermal studies in Gliricidia revealed that the the upper 
epidermal cells are irregular. Guard cells are kidney shape with chloroplast granules (Fig-6). 
Stomata are present on lower surface of the leaf only. They are anomocytic (table-2). Leaf 
area is 17.88cm2. Average size of Guard cells including the stomatal pore in upper side of the 
leaf was 4 x 7μm. Average number of stomata in the lower side was 13.00. 
2. Flemingia strobilifera: Shape of the epidermal cells of the upper and lower epidermis are 
irregular. Guard cells are kidney shaped with chloroplast granules (Fig-7). Stomata present on 
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the both upper and lower surface of the leaf, anomocytic (table-2). Average number of 
stomata in upper side is 7.3 and lower side is 20.33. Average size of guard cells including the 
stomatal pore was 4 x 6μm. Leaf area was 42.36cm2. 
3. Crotalaria striata: Epidermal cells of the upper surface of leaf are irregular. Guard cells 
are kidney shape with chloroplast granules (Fig-8). Upper epidermis has cuticle. Stomata are 
only on the upper side. They are anomocytic (table-2). Leaf area is 14cm2. Average size of 
guard cells including the stomatal pore was 3 x 6μm. Average number of stomata on upper 
side is 14. 
4. Clitoria ternate: Shape of the epidermal cells of the upper side of the leaf irregular in 
Clitoria. Guard cells are kidney shaped with chloroplast granules (Fig-9).The cuticle present 
on the upper epidermis. Stomata present only on the upper side, anomocytic (table-2). Leaf 
area is 13.33cm2. Average size of guard cells including the stomatal pore was 4 x 7μm. 
5. Sesbania sesban: Epidermal cells of the upper and lower are regular. Guard cells are 
kidney shaped with chloroplast granules (Fig-10). Cuticle is on the upper epidermis. Stomata 
present on the upper & lower side, anomocytic (table-2). Leaf area is 7.2cm2. Average size of 
guard cells including the stomatal pore in the upper surface is 7 x 9μm and 4 x 6μm on lower 
surface. Average number of stomata on the upper side was 10.66 and lower surface was 17.33 

 
 
 
 
 
 
 
 
 
 
 
 
 
Foliar epidermal characters are often relayed upon to establish systematic relations for 

they provide characters of diagnostic importance. Further features such as epidermal cells,the 
shape, type of stomata and their frequency, occurrence of trichoms etc. are found to very 
among angiosperms. The present investigation was carried out verify the systematic position 
and the role of stomatal charecters in distinguishing intra specific variations and evolutionary 
lineage. Soleredor (1908) considered the number, position and structure of the subsidiary cell 
bordering the stomata as well as the level of stomata in the epidermal tissue and its structure 
important in taxonomical studies. Van Cotthem (1973) pointed out its importance not only a 
diagnostic character, but also very valuable taxonomic and perhaps even a phylogenetic clue. 
Present study shows that the epidermal cells in Rubiaceae are regular except in Morinda. In 
Leguminoceae, the epidermal cells are irregular.  Epidermal cells other than those modified 
by their relationship to trichome stomata the venation system or other. Special structures 
provide characters of taxonomic value. Stomatal distribution pattern is considered to have 
taxonomical value (Rajagopal, 1979; Leelavathy, etal, 1980). This study could reveal that in 
Rubiaceae stomata are present only lower side. Whereas in Fabaceae, some species are 
amphistomatic (Flemingia & Sesbania). But in others (Gliricidia, Crotalaria & Clitoria), 
stomatal distribution is on the upper side. In Rubiaceae stomata is paracytic. Fabaceae has 
anomocytic type as in Morinda. Various authors proposed different classification the stomata 
is the one proposed by Metcalfe and Chalk (1950) in which the four classic types recognized 
are anomocytic, anisocytice , paracytice and diacytice.           
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Conclusion 
The whole study on foliar epidermal features in Rubiaceae and Fabaceae clearly 

demonstrated the existing remarkable stomatal variations. In Rubiaceae, the type of stomata 
is paracytic except in Morinda which is anomocytic. In this family, stomata are seen only in 
the lower surface of the leaf. The leaf area was highest in Canthium and lowest in Ixora. The 
result revealed that the number of stomata increase in plants with high leaf surface area. In 
Fabaceae, the type of stoma are anomocytic in Flemingia and Sesbania. Stomata were seen on 
both upper and lower surface of the leaf and in Gliricidia. Stomata were seen in lower surface 
only. Leaf area was highest in Flemingia and lowest in Sesbania. The overall data of the 
various futures of stoma, namely their distinquish and size appear to show that recognizable 
variation occurs in Rubiaceae & Fabaceae.  
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Abstract 

Kerala is well known for wetlands. Annona glabra is one of the most common 
invasive species of mangrove rich wetlands in Kerala. About 3500 ha of mangrove rich 
wetlands present in Kerala, of which highest percentage is present in Kannur. The study area 
is located in the banks of Kuttikol river of Taliparamba, in Kannur district of Kerala. This 
wetland is occupied with about 300 ha of A. glabra which is considered as a worst weed in 
many countries because of its invasiveness, potential for spread and economical and 
environmental impacts. The methodology of the study includes the floristic study and also the 
socio-economic impact of the plant. A survey was conducted and interviewed many 
personalities related with agriculture and also stakeholders. The anatomical and 
morphological features also studied. The morphological and taxonomical studies revealed 
that they are deciduous and woody with simple entire leaves and solitary flowers. Flower has 
two whorls of fleshy petals, 3 large outer petals enclosing 3 small inner petals. Blooms open 
at night and emit fragrance. The indehiscent mature fruit are greenish yellow when mature 
and has sweet aroma. Flooding during rain brings seeds and rapidly invades in this area. 
Several hectares of the land is now occupied with this invader and are created great economic 
loss to the farmers. Its overgrowth also influences the mangroves. It is very essential to utilize 
this plant for some beneficial aspects or as bio fuel; otherwise it become a great threat to our 
ecosystem and also lead to the extinction of many native species. 
 
Key words: Kuttikkol, mangroves, pond apple, invasive 
 
Introduction 

Annona glabra, commonly known as Pond apple or Alligator apple is native from 
Florida. Pond apple occurs at the margin of sloughs, streams, mangrove rich wetlands and 
lakes over a wide area.  This plant is considered as the worst in weeds in many countries 
because of its invasiveness, potential for spread, and economic and environmental impacts. 
This species is graft compatible with several commercial Annona species (Sanewski et al., 
1991), and it has been suggested that its use as a rootstock could allow commercial, flood-
sensitive Annona species to be grown in areas subjected to periodic flooding (Popenoe, 1920; 
Kennard and Winters, 1960). Introduced as grafting stock for the closely related custard 
apple, it is a very hardy tree and an aggressive invader. Over time, the dense thickets it forms 
can gradually replace everything else in the canopy and create an undesirable new habitat. 
Pond apple thrives in a wide range of habitats, particularly tidal or seasonally inundated 
coastal ecosystems and mangrove communities. Pond apple produces large amounts of fruit 
during the wet season, when flood events allow large-scale seed dispersal by water, both in 
fresh water and out to sea and then via ocean currents (Setter et al 2008). A. glabra is 
observed from mangrove wetlands of Payangadi, Kuppam, Vellikkeel, Kuttikkol etc. Its 
maximum density is seen in Kuttikkol where an Annona forest is formed. Its richness 
depends on salinity. Its density is very least in Valapattanam estuary areas like 
Thekkumbadu, Kattampally and Kavvayi estuaries like Kunchimangalam.                    Small 
trees of large patches of pond apple were spotted from the marshy areas of Kuttikol and 
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Vellikkeel of Kannur District along with mangroves like Excoecaria, Kandelia and 
Avecennia species. A. glabra is in the family Annonaceae and its close relatives include the 
A.squamosa (sugar apple), A.muricata (soursop) and A.reticulata (custard apple). The 
specific name, glabra, is from the Latin for smooth and refers to the pond apple fruit.  Pond 
apple is a semi deciduous woody tree, typically grow 30 to 40 feet tall and 10 to 20 feet wide. 
The crown is broad and irregular. Trees usually form a single short trunk. However quite 
frequently clusters of seedlings produce that appear to be tightly packed multi-stemmed trees.  

The main objective of this study is to study the morphological, anatomical, floristic 
and the socioeconomic impact of the invasive species, of A. glabra. We selected Kuttikol, 
one of the mangrove rich wetland of Kannur District for our study. Kuttikkol belongs to 
Taliparamba municipality and is well known for agriculture and fishing. Our study area 
concentrated on the two sides of the Kuttikkol River. The river has its origin from the remote 
hilly areas of Kuttiari and flows through different villages like Karimbam, Kurumathoor, 
Muyyam, Vadakkanchery, Kanool,Vellikkeel etc. Its depth increases when passing through 
Kuttikkol bridge. It discharges into Vellikkeel where a branch of Kuppam River meets and 
finally joins Payangady river and there to the Arabian Sea. 
                   
Materials and Methods 

The entire study is divided into morphology, anatomy and socioeconomics. It focused 
mainly on the invasive character of A. glabra and hence very essential to analyze the factors 
that favor it. We selected one of the mangrove rich wetlands from Kannur District, Kuttikol 
as it is covered with a thick band of A. glabra.  

To analyze morphological features various parts of the plant were studied by giving 
special emphasis on colour, shape, size and height. The morphological features of stem, 
secondary wood, leaves, fruit, seeds and seedlings were given importance. Systematic 
position of the plant is identified. Character of flower, leaf, fruit etc. studied. 

To study anatomical features the stem, leaf, and the root of the plant were taken. It is 
done by taking micropreparations of the specimens and viewing them under microscope. 
Sections were stained and made temporary preparations. The anatomical features are 
explained with the help of literature and from experts. Microphotographs were taken. Series 
of seedling sections are also made.  
          The socioeconomic studies were conducted by selecting two localities with one area 
enriched with A. glabra, Kuttikol and other with scattered distribution, Vellikkeel. Both sites 
are in Taliparamba municipality and also in the banks of Kuttikol River. Survey was 
conducted using a questionnaire prepared. About 20 houses from each locality selected and 
informations collected. The impact of rapid spreading of A. glabra is studied from local 
people, farmers and fisherman. The total study interpreted and thesis prepared. Each and 
every result documented and photographs were taken. 
 
Results and Discussion 

Pond apple is a semi deciduous woody  tree, typically grow 30 to 40 feet tall and 10 to 
20 feet wide. The crown is broad and irregular. Trees usually form a single, short trunk. 
However, quite frequently clusters of seedlings produce what appears to be tightly packed 
multi-stemmed trees. With age, trunks become crooked displaying up curved branches. In 
wet sites, older specimens develop enlarged, fluted or buttressed bases, somewhat like bald 
cypress trees (Taxodium distichum). There are great variations in bark appearance. The 
youngest trees have light grey bark which may be smooth and scaly. Older trees may retain 
their grey coloured bark but others develop reddish-brown colourations. Barks of older trees 
are fissured with deep vertical grooves. Wood from the tree is light brown, soft and cork-
like. Growth rings are present but indistinct and not necessarily annual. Twigs are spotted 
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with reddish brown, warty, raised projections called lenticels. Renewal growth is in late 
spring, usually in April. First, old leaves become spotted and fall. Trees are either briefly 
deciduous or semi-deciduous. There is a quick exchange of old and new leaves. This process 
initiates flowering and eventually fruit production. Leaves are simple, entire and alternately 
arranged. Leaf blades are ovate to oblong, commonly 4 to 8 inches long and 2 to 4 inches 
wide. Leaves on basal suckers are the largest. Leaf blades tapered at the base and have a 
short pointed apex. Leathery, glossy, and dark green above, they turn upward to form a V-
shape along a prominent midrib. The petioles are short, usually 0.5 to 1 inch long. If 
crushed, the leaves emit a characteristic fragrance that can be used to identify the tree in case 
of potential confusion.   

 Flowers appear solitary with occasional bunches at the base of the new shoots. 
Perfect flowers are attached to stout stems. There are two whorls of fleshy petals with three 
large outer petals enclosing the three smaller inner petals. The petals are distinctly triangular 
shaped. Outer petals are creamy white to pale greenish yellow when fresh around 0.5 to 1 
inch long. Inner three petals are narrower, whitish or dull greenish outside, usually blood red 
within or spotted with red or wine colour near the base. Flowers begin to emerge in 
abundance in spring, but depending on the environment, flowers can be produced year round. 
Blooms open at night and emit their fragrance as a lure to entice beetles to enter the centre 
chamber to effect pollination between the stamens and stigmas.  
     Fruits are oblong to elliptical-shaped. They are usually 3 to 5 inches long and 2.5 to 
3.5 inches in diameter. The surface is slightly outlined, but never elevated or scaly like other 
fruits in the genus. Indehiscent mature fruits begin falling from trees in late summer. 
However, most fruits mature in the fall, lasting to winter. They drop from trees when green or 
greenish yellow. Both fruits and seeds float and remain viable for many months. Mature fruit 
have a sweet aroma. The pulp is fleshy, mealy and pithy. The colour is yellowish-orange. 
They are important food for birds, squirrels, turtles and even alligators. Ripe fruits are 
considered edible but unpalatable to humans. Each fruit frequently has more than 100 
caramel-coloured, brown or black seeds most about 0.5 inches long. Seeds are not edible and 
are poisonous. When ripe, the thick stem easily pulls away from the fruit leaving a central 
cavity.  

Anatomy of stem, leaf and root has the following features. Secondary growth 
observed in very early stages itself. Epidermis is thickened and are two to three layered. 
Periderm is hard with lenticels. Medullary rays are conspicuous. Cortex contains storage 
grains. C.S of stem shows wavy outline (Fig.C). Mechanical tissues like sclereides and stone 
cells are prominent. No well-developed intercellular air spaces were observed in the stem 
xylem and phloem. We expected to find aerenchyma tissue with large intercellular air spaces 
(Fahn, 1990), in the swollen stem base since it forms the boundary, at the water line, between 
the aerobic shoot and the submerged stem base and root system. 

The study area has a total of 60 houses with a total human population of 246. Land 
area owned by each family differs. Most of the families in this area is in the working class. 
Agriculture is only the secondary source of income. Education facilities and health services 
are not satisfactory. Most of the land remains as bare. But, a small proportion is used to 
cultivate  paddy. Other major crops are mango, coconut, arecanut, pepper and vegetables like 
peas, pumpkin, cucumber etc. But the landholders are less interested in cultivation due to 
high labour charge and also lack of labors. During severe rain, flooding of water occurs and 
seeds of pond apple disperse into the bare paddy fields and they germinate and grow fast by 
absorbing nutrients. Seedlings grow competitively and invade the entire area. So lack of 
farming is a major reason for the wide spreading of A. glabra. 
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                               Fig. A- seeds                                   Fig. B-Habit 

     
                       Fig. C- stem anatomy                        Fig. D- fruit cut open 

 
        According to the stakeholders, the phenomenon occurred within the last five years. Now 
they are in trouble as it is very difficult to remove. Earlier, the respondents depended on A. 
glabra for firewood; but they are not using it now as is not at all fuel efficient. Some families 
convert its twigs and leaves as compost for coconut plantations. Another use of the plant is 
that its twigs can be used as support for the growth of climbing vegetables. A. glabra cannot 
be used as a fodder. Even though the seeds of pond apple are not poisonous the people 
consider the whole fruit as poisonous. The negative impacts are more while considering the 
positive aspects. Due to thick vegetation, there are disturbance to the local community from 
wild animals. During night, foxes living under these trees enter in the residential areas and 
destroy their crops. These small forest areas are the breeding houses of mosquitoes and other 
disease spreading vectors. As those areas are always wet and water logging, its chances are 
high. Human and animal excreta gets flushed through water and mixed in nearby freshwater 
sources resulting in spread of contagious diseases. A single tree itself produces about 100 
fruits at a time. They are fleshy and each contains about 300 seeds. Its decay in the soil also 
invites disease causing agents. The striking fact recognized by the socio-economic survey is 
that most of the local people are not bothered about the weed and they are not giving much 
importance to it. Our observations revealed that only around 40% are anxious about the 
growth of A. glabra. Hence, it is very essential to give awareness about its invasion and also 
to implement necessary measures to minimize its spreading. It is better to utilize it as bio-fuel 
or some other eco-friendly products. 
 
Conclusion 

Annona glabra, commonly known as pond apple is a very troublesome invasive 
species grow in swamps and are salt tolerant. Its seedlings carpet the banks and prevent other 
species to grow. A typical fruit contain 100 or more seeds and flow by water and dispersed 
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rapidly. This results shows the significance of the habitat of A. glabra and its ecology that 
help to know this plant more and thereby its management. Effective utilization of this species 
helps minimize the risk created by this species in the ecological balance. 
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Abstract 

Mikania scandens B.L. Rob. a troublesome weed is naturalising in the country at faster rate. 
Naturalisation of exotics poses very serious threats to the survival of many of our indigenous flora. It 
widely spreads in wet places, forest borders and clearings, along the banks of streams and rivers, road 
sides and railway tracks, in pastures, forest plantations, agricultural and agro-forestry system, open 
distributed areas and barren lands. Mikania grows luxuriantly on leached and nutrient poor sandy 
loam to clayey soils. It is a perennial twining herb, only little information is available about its 
identity and floral characters, hence described here with detailed structure. 
 
Introduction 

Naturalisation of exotic possesses very serious threats to the survival of many of our 
indigenous flora. Several western species have invaded our country and many of them have become 
naturalised and even dominate our native species. Mikania scandens is one among these which has 
become threat to many of the ephemerals.  
  Mikania scandens B.L. Rob. (Asteraceae), known as climbing hemp weed in English, is a 
twining herbaceous climbing vine with long-petioled, opposite leaves and small homogamous flower-
heads, grown abundantly throughout the plains of India. Traditionally, the plant has been used for 
some medicinal purposes in the Indian subcontinent. Aqueous leaf extracts of this plant have been 
used in folk medicine to treat stomach ulcers. The plant is thought to be efficacious in the treatment of 
gastric problems. The genus Mikania is the largest of its kind in the Eupatorieae (Asteraceae) tribe, 
with more than 430 species concentrated mainly in the tropical regions (King & Robinson, 1987). 
Although it is one of the most distinctive and easily recognized genera of the tribe, species 
delimitation is often difficult due to the very large number of taxa and the existence of highly 
polymorphic species complexes (King & Robinson, 1987). In Brazil, the genus with 171 species is 
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mainly found in the states of Sao Paulo, Minas Gerais and Rio de Janeiro (Gasparetto et al., 2010). 
The species of this genus are characterized by herbaceous, annual or perennial (Pio Correa, 1984), and 
scandent habit, though there are as well commonly erect and decumbent representatives (Ritter & 
Miotto, 2005). Some species known as "guaco" have shown a broad spectrum of action and are used 
to treat fever, rheumatism, colds and respiratory diseases (Silva et al., 1984; Moura et al., 2002; 
Oliveira et al., 2007; Soares et al., 2007; Freitas et al., 2008). Approximately 12% of Mikania species 
and their chemical composition have been studied. The most commonly used are M. glomerata and 
M. laevigata, generally employed in respiratory disorders treatments (Gasparetto et al., 2010), and 
because their morphological and anatomic similarities are sold indiscriminately and used without 
distinction (Ritter & Miotto, 2005; Bolina et al., 2009). However, other species are described in the 
literature, and are characterized for their chemical components activities. Mikania micrantha is native 
to Mexico, Central and South America and the West Indies, but is seldom a weed in those areas. It has 
become naturalized widely in the old World tropics and is a problem in tropical Asia and the Pacific 
Islands. It is a serious weed of newly planted plantation crops such as tea, coffee, cacao, coconuts and 
oil palms, but it can be found as a weed in mature plantings as well (Holm et al. 1977). The potential 
range of this species in the United States is not known, but it survived experimental planting in China 
as far north as 28° N (Holm et al. 1977; Zhang et al. 2004) which is comparable to Orlando 
(28.5383355 N) in Florida. A study based on records from herbaria in 22 countries found that most 
observations of this species are below 600 m, but one was over 1,200 m above sea level, suggesting 
that the species could survive in colder areas (Day et al. 2012). 

Mikania scandens is native to the eastern United States from Maine to Florida and westward 
to Texas and Michigan as well as Mexico and the West Indies, but it has likely been extirpated from 
the northernmost extremes of its range. In Hawaii and other Pacific Islands, it has become weedy. 
Even in Florida, this species can exhibit unrestrained growth in disturbed locations, given ideal light 
and moisture conditions. In moist, shady, natural habitats, M. scandens can climb over other 
vegetation, but does not tend to form dense mats. It is most often found along stream banks and 
swamps to 500 m elevation. M. cordifolia is native to the south-eastern United States (Alabama, 
Florida, Georgia, Louisiana, Mississippi, Texas), Mexico, the West Indies, and Central and South 
America. It grows in wetlands and moist areas to 100 m elevation.  

This study was conducted aiming the identification of key species, their chemical components 
and the main pharmacological properties reported in order to serve as a guide to future research in 
Mikania genus. 
 
Materials and Methods 

This study was done after collecting specimens from almost all parts of Kerala.  Field trips 
were conducted during different climatic seasons. The collected specimens were studied and noted all 
characters such as habit, habitat, colour of leaves, bark, flowers and fruits, flowering seasons etc. 
Detailed descriptions for all taxa were made and the characters observed were tested with characters 
mentioned in the prologue and various revisionary and monographic work.  
 
Result and Discussion 
Family: Asteraceae 
Habitat: Prefers moist sites, with at least partial sun and soil pH between 5.7 and 7.5. Forms dense 
mat over thickets of brush and small trees. It can also be found in almost all crop fields, plantations, 
open fields etc. 
Vegetative description: Leaves simple, acuminate, coarsely dentate or shallowly, unevenly lobed 
(sinuate), 1-8 cm wide and 1.5- 10 cm long with a deeply cordate base. Leaves bear 3-7 strong basal 
veins, giving them a palmate venation and are arranged oppositely at swollen nodes along the slightly 
four-angled, glabrous stem. Petioles are slender and shorter than the leaf blades, 1 to 10 cm long. 
Climbing Mechanism: The plant is an apical twiner that climbs dextrally (from left to right). Dextral 
climbing is unusual in this genus.  
Flower Description: Flowers in small heads 5-7 mm long, crowded in round-topped, lateral  and 
terminal, modified panicles (corymbs); involucral bracts four, linear-lanceolate, 4 - 5 mm long, 
attenuate, often purplish tinged, with an additional smaller bract; corolla green to white. 
FL.& Frs. Throughout the year.  
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Pollinator: Small, aggregated tubular flowers and floral nectaries suggest pollination by insects.  
Fruit Type and Description: The indehiscent fruit is “an achene, oblong, 1.5 to 2.5 mm long, brownish 
black, five-angled. 
Seed Description: Because the fruit is a plumed achene (a single-seeded fruit that does not open), the 
seed is dispersed with the achene. No reports give features of seeds of this species. 
Seed dispersal: Seeds are primarily wind-dispersed but can be moved unintentionally by people or 
animals. Whether wind-dispersed or by animals, the pappus bristles are the main mechanism. They 
can act as a parachute or sail or can catch onto an animal via the same feature or can be modified into 
a barb or awn. Vegetative reproduction is more important than sexual reproduction in this species as 
broken stems can re-root and form new plants.  
Distribution: Throughout regions of Kerala, occurs as a noxious weed, growing well in almost all 
coastal regions. Flowers secrete certain enzymes which causes skin allergy. Its fast naturalization has 
become a threat to native flora as case of Eupatorium, Eclipta etc.   
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Abstract 
  Thespesia Populnea Linn is an ever green tree belonging to the family Malvaceae; commonly 
known as Indian tulip tree. The plant is distributed in tropical regions and coastal forests in India. It is 
well known and all the parts are used in Indian system of medicine. The plant has been used as 
astringent, antibacterial, hepatoprotective, haemostatic, anti-diarroheal and anti-inflammatory. The 
Plant also shows various pharmacological activities like anti-dermatitis, antisteroidogenic, wound 
healing, antioxidant etc. The plant Thespesia populnea (Malvaceae) traditionally claimed to be useful 
in the treatment of cutaneous affections such as scabies, psoriasis, ringworm, guineaworm, eczema 
and herpetic diseases. Oil prepared by boiling the ground bark in coconut oil is applied externally in 
psoriasis and scabies.  From the above data, it is can be said that, the plant Thespesia populnea is 
promising for further investigations to prove its multi activity. This investigation is an attempt to 
collect more information on the pharmacological properties of the plant by interactions with 
practitioners in herbal medicine. 
 
Key words: T. Populnea, Chemical constituents, Ethno botany. 
 
Introduction                                                           

Thespasia populnea Linn belonging to Family Malvaceae, is a fast growing, medium sized 
evergreen tree, up to 10 m tall with yellow, cup-shaped flowers having maroon centre and distributed 
throughout coastal forests of India and also largely grown as an avenue tree. It has heart shaped 
leaves, glossy green in colour and grows well under full sunlight and tolerates drought conditions. The 
tree is valuable as a coastal windbreaker because of its high resistance to wind. Almost all parts of the 
plant are used in traditional system of medicine. Bark, leaves, flowers and fruits are useful in 
cutaneous infections such as scabies, psoriasis, eczema, ringworm, and guinea worm. An ayurvedic 
preparation “panchvalkala” contains Thespesia populnea possess free radical scavenging activity. 
Barks and flowers have astringent, hepatoprotective, antioxidant and anti-inflammatory activities in 
rats, and also supposed to improve the memory. Leaves and bark are also for the treatment of wounds 
and as an anti-inflammatory poultice for ulcers and burns in folk medicine. Gossypol was found to be 
the major component of Thespesia populnea producing anti-fertility effects in rats as well as in human 
beings. Four naturally occurring quinones viz. thespone, thespesone, mansonone-D, and mansonone-
H have been extracted from heart wood of the plant.  The phytochemical study of bark reveals the 
presence of gossypol, tannin and coloring matter and leaf extract indicates the presence of lupeol, 
lupenone, β-sistosterol and also acacetin, quercetin, vanillic, syringic, melilotic, and ferulic acid. The 
fruit extract of the plant has already shown a significant hypoglycemic effect.  

In India, herbal medicines have been the basis of treatment and cure for various diseases or 
physiological conditions in traditional methods practiced such as ayurveda, unani and siddha. The 
decoctions of Thespesia populnea is considered to be used in the treatment of cutaneous infections, 
skin and liver diseases (Shirwaikarkumar et al., 1995). The bark, leaves, and flowers are useful in 
cutaneous infections such as scabies, psoriasis, eczema, ringworm and guinea worm (Elmo et al., 
1986). The bark and flowers possess astringent, hepatoprotective and antioxidant activities. In the 
present study, more information on the ethno pharmacological properties of the plant were collected, 
analysed and documented for assisting further research in the field. 
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Materials and Methods:  
During the course of present study, field trips were utilized to collect more information on the 
ethnobotanical importance of Thespasia. Environmental and ethno botanical data were also gathered 
by interviewing Ayurvedic, Sidha and Unani practitioners throughout Kerala.  
  
Result and Discussion 
Because of its tolerance to salinity, T. populnea is suitable for controlling soil erosion in coastal 
region and it is planted in abundance for the purpose. Leaves are used as green manure. Wood 
chippings have also been tried as a green manure. In many parts of Kerala, T. populnea is a sacred 
tree, often planted near temples and because of its attractive flowers, it has been planted as an 
ornamental tree. In mangrove areas, T. populnea is often planted to consolidate ridges and bunds in an 
aqua-silviculture system for prawn production. 

Wood shavings are used in the treatment of dermatitis. The white exudate has anti-
hepatoprotective activity. The extract of T. populnea   reduces the weight of uterus and ovaries   
significantly. Cholesterol and ascorbic acid content in ovaries increase significantly on treatment with 
the extract. Leaves are used in post-delivery treatment. Powdered fruits heal wounds very fast. It also 
shows anti-inflammatory, analgesic and antipyretic properties. Bark extracts are good for the 
treatment of diabetes and Alzheimer’s disease. Whole plant is used in the treatment of Psoriasis. Leaf 
juice is used in the treatment of ulcer. Almost all tribal communities use the leaf powder to enhance 
memory. Decoction of the bark is commonly used for treatment of skin and liver diseases. A 
compound oil of bark and capsules is useful in urethritits and gonorrhea. The bark, root, fruits were 
used in dysentery, cholera and hemorrhoids. Fruits of the plant are used in Ayurveda for the control of 
diabetes.  The heartwood has a healing property useful in treating pleurisy and cholera, colic and high 
fevers; it is carminative. The cooked fruit crushed in coconut oil provides a salve, which, if applied to 
the hair, will kill lice. Sap of the leaves and decoctions of the plant parts are used externally to treat 
various skin diseases. Juices from the pounded fruits and leaves are ingredients used to treat 
headaches and itches. A decoction of the astringent bark is used to treat dysentery, haemorrhoids and 
colds. The fruit juice is used to treat herpes. Extracts of the plant have significant antimalarial activity. 
Leaf and bark decoctions are administered for high blood pressure. Leaf tea is taken for rheumatism 
and urinary retention.  

 
Conclusion 
Collection of more information on the ethno botanical importance of T. populnea, is very helpful to 
researchers who investigate deeply in the subject. This investigation could reveal some uses of the 
plant which are not documented. Hence new areas for research are now open for those who are 
involved in identification of the active principles responsible for the aforesaid medicinal properties. 
The active constituents needs to be isolated and should be considered for further in-vivo or in-vitro 
studies to confirm the traditional claims and to explore the potential of development of drugs. 
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