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ABSTRACT

A comparative study to investigate diversity and abundance of anurans
was conducted in Central Western Ghats of Maharashtra. Anurans were
studied using opportunistic and visual survey method in the quadrates.
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The selected study sites comprises of Amboli as control site, Malvan,
Vengurla as coastal towns, Lanjaas commercial plantation, Lote as indus-
trial site and Sawantwadi, Chiplun as growing townships. Anuran diversity
was highest at Amboli, followed by Sawantwadi, Lanja, Malvan, Lote, and
Chiplun while Vengurla ranked last. The Shannon index showed that spe-
ciesdiversity washigher inAmboli (H’=2.16) and Lowest in Vengurla(H’=

097). © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Habitat playsacrucid roleinmoulding lifehistories
of organisms. Generally, thelifehistory of an organism
dependsupon the environmental conditionsand habi-
tat’® and the resource distribution hasan important ef-
fect onitsecology??. The habitat, distributions, abun-
dances and ecologies of variouslarger animals have
been reported during the process of their conservation
strategies. However, for amphibians, such dataarefew
and knowledgeof theroleof habitat in determining dis-
tributionislimited. However, therearegreat concerns
about thefutureof theseanima sintheface of growing
anthropogenicactivitieslike, effect of pesticides™, habi-
tat fragmentation*”?? and habitat | 0s5'82024,

Themost predominant factor responsiblefor the
declineinthedensty and diversity of theamphibiansis
supposed to bethe anthropogenic activities, which re-

sult in shrinkage of habitatswherever they arefound.
Some studies have been conducted on amphibian
communitiesindiverseecosystems. Nicheoverlapand
Inter-specific competition in three speciesof Ranain
Sarawak have been reported by Inger and Greenberg
(13, Inger™ a so studied the organisation of communi-
tiesof frogsinlowland streams of Sarawak. Crump“
made aquantitativeanaysisof ecologica distribution
of tropica herpetofauna Denstiesof floor dwellingfrogs
inlowlandforestsof Southeest Asaand Centrd America
have been studied by Inger(*?.

Inger and Vorig*¥ made a comparative study on
theBornean amphibiancommunities Resourceutilisation
by the amphibian community in Borneo hasbeenre-
ported by Das®. However, similar studiesarelimited
in India®152, The community structureof amphibian
assemblages in three protected areas of Keralai.e.
Pepparawildlife sanctuary, Periyar Tiger reserveand
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Agasthyavanam biological park have been studied in
detail by Andrewset a ..

Amphibianshave high speciesrichnessand ende-
mismin India, with two mgor centres of distribution,
i.e. Northeast Indiaand the Western Ghatg*319, There-
foreboth theareasoffer great potentia for monitoring
studies, with thehel p of indicator species, to assessthe
declineinthequality of their habitats. Someworkers
have reported that in the Western Ghatsin Indiaam-
phibiansarefacing habitat |ossinduced by deforesta-
tion and fragmentation(26724, Thissituation hasled to
theformation of isolated patches of habitatsand an un-
usua distribution of amphibian species?.

Amphibiansareknown to beuniqueintheir biol-
ogy and theloca environment significantly influences
their community structure”. Hence, to implement a
conservation programmefor amphibians, it isimpor-
tant to know the distribution pattern within fragmented
habitats*®. In confronting the decline of amphibian
populations, it therefore becomesincreasingly impor-
tant to recommend conservation priorities, bothinterms
of speciesand areas. Rapid habitat destruction requires
quick and reliable assessment of community structure,
evenfor areasasyet unaffected. Monitoring at thecom-
munity level cana so detect single speciesor groupsof
speciesthat are especialy proneto decling*® and hence
thesemay be powerful indicatorsof habitat changes®.

MATERIALAND METHODS

The undertaken study has emphasisonthe current
statusof anuranspresent intheselected sitesinthetwo
districtsfrom the Western Ghatsin Maharashtra. The
study area, whichfalsinthenorthern Western Ghats, is
inthetwo coastd digtricts of south Maharashtranamey
Sindhudurg and Ratnagiri, having excellent mosaic of
habitats, which rangefrom amost untouched habitats
to highly degraded one. These habitatsbroadly include
coastal wetlands, marshes, forests, hill dopes, agricul-
turd lands, plantations, settlementsand industria area
inthesouth Konkan region aswell ason near thewest-
ern sopesof theWestern Ghats. The study areaisin-
fluenced by both, the agro climatic regionsof thewest
coast and the Western Ghats. The study sitesinclude
Amboli, Sawantwadi, Malvan and Vengurla from
Sindhudurg district while Chiplun, Loteand Lanjafrom
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theRatnagiri digrict. Out of theseven sudy StesMavan
and Vengurlawerecoastd ; Sawantwadi, Chiplun, Lote
and Lanjainthemid distancefrom the Western Ghats
to coast and Amboli onthecrest of theWestern Ghats.
Malvan (16° 03’ N 73° 46’ E)(site 1) and Vengurla
(15°87’ N 73° 63’ E)(site 2) aretwo coastal siteshav-
ing paddy fields, mango, cashew and coconut planta-
tions. Theseare also developing townsin the Konkan
area. TheAmboli (15°57’ N 73°59’E)(site 3) siteis
congdered ascontrol Steover dl other study Sites. The
Amboli isalmost undisturbed siteasthereisno indus-
trial pollution and very less agricultural practices.
Sawantwadi (15°56° N 73°45’ E) (Site4) isatownon
thenational highway surrounded with woody hills. It
has natural luxuriant ever green and semi ever green
forest with under growth, water holes and streams.
Chiplun (17°53’ N 73*52’E) (Ste5) isagrowing town-
ship. Thesurroundingregionishilly and townissitu-
atedinvalley. Lote(17°57° N 73° 63’ E)(site6) isthe
industrial areawhereall the effluent coming fromthe
industriesdirectly get mixedinto thenaturd water bod-
ies. Lanja(16° 85’ N73°65’ E)(site7) hasgood num-
ber of commercial plantationson thehill dopeswhere
thereisuseof fertilisersand pest control chemicdswhich
getintothenatural water bodies.

The method followed for theamphibian collection
involvesquadrate search and opportunistic records. For
the quadrate survey 5m x 5m quadrates were sel ected
for collection. Areaof quadrate wasthen examined for
the presenceof amphibiansespecidly anurans. Theleaf
litter, rocks, fallen logs, tree holes, cavities were
searched for the presence of theamphibiansas per the
method recommended by Vasudevan et. al.?”. The
collected anurans were examined, identified and re-
leased back near the sampling quadrate. The anuran
identification wasdoney using published keys® and
books. Thepreferred habitats and microhabitatswere
recorded. Thismethod was particularly used to sample
thefloor dwe ling amphibian species. For canopy dwell-
ing and burrowing anuran speciesopportunisticand vi-
sual encounter survey method was used. Theseindi-
vidua swereidentified and again released near the col -
lected spot. The aquatic anuran specieswerevisually
counted.

Theanurandiversity wasstudied inthe study sites
for speciesrichness, effective speciesrichness, species
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diveraity indiceslike Shannon’sindex, Simpson’sin-  the anuran speciesrecorded in the study sites. Twenty
dex, Shannon’sevennessand diversity rationby using  specieswererecorded during the study period. There
standard formulae. The percentage proportiona abun-  was substantial variation in observed anuran species

dancefor each specieswas al so calcul ated. among the study sites. Themost speciesrich study site
was Amboli with twenty species, followed by
RESULTS Sawantwadi (12), Mavan and Lanja(6 specieseach),

Chiplun and L ote (5 species each) and then Vengurla
TABLE 1 providesinformation on occurrenceof (4 species). Fivespecieswerecommoninal thestudy
TABLE 1: Occurrenceof theanur an speciesrecorded in thestudy sites

Sr. no. Name of species Malvan Vengurla Amboli Swadi Chiplun Lote Lanja
1 Bufo melanostictus = Duttaphrynus melanostictus vV v v v v v v
2 Bufo koynayensis -- - vV -- -- -- --
3 Microhyla ornate -- -- v v -- - v
4 Ramanella Montana -- - vV v -- -- --
5  Euphlyctis cyanophlyctis vV vV vV v v v v
6 Euphlyctis hexadactylus vV -- v -- -- -- --
7 Hoplobatrachus tigerinus vV vV vV v v v v
8 Fejervaryalimnocharis -- -- vV v -- -- --
9 Fejervaryabrevipamata -- -- vV v -- -- --
10 Indirana beddomii -- - vV -- -- -- -
11 Indirana leithii - - 4 v - - -
12 Rana malabarica = Hydrophylax malabaricus vV - v v vV v vV
13 Rana curtipes =Clinotarsus curtipes -- -- v -- -- -- --
14 Rana temporalis =Sylvirana temporalis -- -- v v -- - --
15 Sphaerotheca breviceps -- -- v -- -- - -
16 Fejervaryarufescens -- -- vV -- -- -- --
17 Nyctibatrachus spp. -- - vV -- -- -- --
18 Philautus bombayensis -- - vV -- -- -- --
19 Polypedates maculates v v v v vV v v
20 Rhacophorus malabaricus -- - v v -- - --
Total Species 06 04 20 12 05 05 06
TABLE 2: Averageper centage propor tional abundance of thetwenty speciesasper thestudy sites
Species Malvan  Vengurla Amboli S'wadi Chiplun Lote Lanja
Duttaphrynus melanostictus 26.89 28.19 14.46 16.01 14.33 9.10 17.80
Bufo koynayensis - - 22.82 - - - -
Microhyla ornate - - 0.75 2.38 - - 37.57
Ramanella Montana - - 1.16 2.04 - - -
Euphlyctis cyanophlyctis 47.57 49.78 8.76 13.19 33.12 56.72 14.68
Euphlyctis hexadactylus 0.67 -- 0.20 - -- -- --
Hoplobatrachus tigerinus 5.96 7.55 457 11.63 13.21 10.28 10.62
Fejervarya limnocharis - - 1.04 3.68 - - -
Fejervarya brevipalmata - - 0.81 3.56 - - -
Indirana beddomii - - 1.63 - - - -
Indirana leithii - - 1.53 6.59 - - -
Hydrophylax malabaricus 4.73 - 2.99 12.09 9.02 8.49 17.86
Clinotarsus curtipes - - 0.81 -- - - -
Sylvirana temporalis - - 4.74 4.03 - - -
Sphaerotheca breviceps - - 0.42 - - - -
Fejervarya rufescens - - 0.92 - - - -
Nyctibatrachus spp. - - 22.15 - - - -
Philautus bombayensis - - 1.22 - - - -
Polypedates maculates 14.15 14.46 6.78 15.88 30.29 15.39 143
Rhacophorus malabaricus - - 2.14 8.86 - - -

Snoivonmental Science
A Jndian ﬂo«/md



ESAIJ, 4(5) June 2009

Sandeep P.Sohani and Jay S.Samant

289

—== Qurrent Research Peper

TABLE 3: Aver agesof speciesrichness, efective speciesrichness, shannon’sindex, simpson’sindex, evennessand diver sity

ratio at study sites

Siteg/Diversity indices Malvan Vengurla Amboli S'wadi Chiplun Lote Lanja
Species richness 4.63 344 14.83 9.44 4.83 4.71 5.33
Effective richness 3.54 2.84 9.04 8.36 4.30 3.30 4.63
Shannon’s index 1.20 0.97 2.16 2.05 1.45 117 1.53
Simpson’s D index 0.60 0.53 0.84 0.84 0.74 0.59 0.75
Shannon’s evenness 0.82 0.83 0.82 0.94 0.92 0.76 0.91
Diversity ratio 0.75 0.77 0.74 0.89 0.87 0.66 0.85

sites. The specieswere Duttaphrynus melanostictus,
Euphlyctis cyanophlyctis, Hoplobatrachustigerinus,
Hydrophylax malabaricus and Polypedates
maculatus.

The proportional abundance of Euphlyctis
cyanophlyctiswasfound higher at Malvan, Vengurla,
Chiplun and Lote (TABLE 2). The Euphlyctis
cyanophlyctis contributed amost 56.72% of thetota
population a Lotesite. At Amboli the Bufo koynayensis
(22.82%) wasthemost abundant species, whichisen-
demic to that areafollowed by Nyctibatrachus spe-
cies(22.15%). Thelowest proportiond abundancewas
of Euphlyctis hexadactylus (0.42%) at Amboli.
Polypedates maculatus and Microhyla ornata were
the prominent speciesfrom the Sawantwadi and Lanja
dterespectively.

Diversity indices

Theanadysisof dominance, diversity and evenness
indicesprovidevauablequantitativeinformationindif-
ferent dtes. For theandysisof dominance, two indices
were used inthe present study. Theresults suggest that
theAmboli stewasthemost diversesitewith regards
to the number of anurans and thisis represented by
both Shannon’sindex and Simpson’sindex (TABLE
3). The Sawantwadi sitefollowedin diversity and the
least diversehabitat wastheVengurlasite.

Thedistribution of amphibiansinthestudy sitesin
termsof Shannon’sevennessindex wasranging from
0.76100.94. The highest evennesswasrecorded from
Sawantwadi Stewhilelowest from Loteste. Smilarly,
thediversity ratio was aso higher at Sawantwadi and
Lowest at Lote.

DISCUSSION

Ecologicd requirementsdeterminethedistribution
of speciesin nature. Species occur wheretheir eco-

logical requirementsare easily met?®l. Theanuran di-
versity and distribution varied from siteto siteinthe
study area. TheAmboli Stehasaveragerainfall of about
350-400 cm and humidity almost 98 % during mon-
soon. Theunigue plateaus and natural vegetation on
the slopes harboursrich anuran diversity. The water
holes and stream catchments are al so of great impor-
tance. Thehilly areaof Sawantwadi hasluxuriant ever-
green and semi evergreen natura vegetation and un-
dergrowth onthedopes, water holesand small streams.
These all factors are contributing much towardsthe
anuran diversity and evennessinthesetwo sites.

Theanurandiversty and diversity indiceswerelow-
est at Vengurla Thislow number wasdueto the grow-
ing horticultural practicesinthisarea. Theincreased
plantation of mango, cashew, coconut and subsequent
useof agricultura chemicasare causingthelow num-
ber in the anurans. Sameisthe case with Lanjaand
Malvan, which haslower diversity of anuransascom-
pared with the Amboli. The Lote site represents the
industrid areawith second lowest effectivespeciesrich-
ness. It also hasthe lowest evennessamongst all the
stes. Theeffluent coming from theindustria areascon-
tributing toward theminimal number of anuransand their
distribution pattern.
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