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ABSTRACT

Coleopteran species are beneficial to mankind as some of them can be used as biological control of arthropod pests.
Many buprestid beetles are known to be useful bio control agents of weeds. Some beetles are important to improve
nutrient cycling, soil structure, forage growth and also act as crop pollinators. Seasonal pattern of abundance of
coleopteran species fluctuate in different seasons. Higher capture of coleopteran population was observed in mon-
soon and lowest in post monsoon during the study period. From the results, each coleopteran species has its own
characteristic pattern of fluctuation in certain seasons. The variation in the pattern of distribution of coleopteransin
different seasons reflected that the build-up of the monsoon was greater in compare to the other seasons.
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INTRODUCTION

Consarvation and restoration of biodiversity hasbe-
come animportant objective of forest managementin
recent years*315, Dobson et al.!® warn that |osses of
trophic diversity causetrophic collagpsein nature, which
ultimately causelossesof biodiversity and ecosystem
Services.,

Coleopteraisthelargest order of organismsand
accountsfor about 40% of al insectsincluding many
functionaly important groupg*®*4 and thusthey havea
huge importancein ecosystem throughout the world.
Somespeciesarebeneficid to mankind assomeof them
can be used as biological control of arthropod pest.
According to Kromp™ and Suenagaand Hamamura?*
ground beetlesunder family Carabidiae areone of the
major bio control agents, asthey are amongst one of
the largest groups of beetles that are predators of a
widerangeof agricultural pest insects. Some of them
arereported to act asweed controllersand detritivores
in the decomposer systems. Many buprestid beetles

areknown to be useful bio control agents of weeds®
and others are known to attack the dead and thefire
killed trees® and help in the process of reducing the
treesto humus, formation of whichisan essentia fea-
ture of theforest succession of plantsand animalsas
well®, Somebeetl es contributeto therecycling of nu-
trientsessentia for future production, asfor example
dung beetlefeed on manure, useit to provide housing
andfoodfor their young, andimprovenutrient cycling,
soil structure and forage growth in the mean time2Y,
Moreover coleopterans also act as crop pollinators.
According to Gottsberger™® pollination occursby large
dynastid scarab beetles of the genus Cyllocephala sp.
in two plants Annona coriacea Mart. and
Phillodendron selloumK och. On theother hand some
affect the ecosystem negatively by competingfood re-
sources or damaging products and thuswork as pest
themsdalves.

Becauseof their functiond diverdty many research-
ers have used beetle communitiesto compare ecosys-
tem conditions between natural versusplantationfor-
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estsaswdl asto evauatetheimpact of forest manage-
ment on biodiversity*1819, Understanding seasonal
patterns of Coleopterais of interest for severa rea-
sons. First, seasond information can be used to deter-
mine optimal sampling periods when studying
biodiversity and habitat association. Second, some of
them are often used in biologicd control, and seasona
information isneeded to understand their co-occurrence
with pest species?d. Third, seasond informetion of phy-
tophagous col eopterans can be used to eval uate po-
tentiad impactson host flora.

Severd studieshaveinvestigated seasonal activity
to ground occurring Coleopterain forestg716. Accord-
ing to theworks conducted by Bigger™ and Wol da?®
thefluctuationsin seasona abundance and activity of
thetropical insectsare conditioned by the changesin
the environmental factors. In IndiaBanerjee et a .12
undertook some studieson seasonal occurrenceof co-
leopteran usinglight trap. However, suchinformationin
thestate of West Bengal isscanty. Keepingtheir global
ecologica impactsin mind the present study aimsto
determinethe col eopteran abundancein different sea
sonsin Balavpur Wild Life Sanctuary.

MATERIALSAND METHODS

Bdlavpur Wild Life Sanctuary, adry deciduoustype
of forest, near Santiniketan at approximately 23°29°'N
and 87°42 E with an average altitude of 58.9 meters
above the sealevel and covers an area of 3 sq. km.
surrounded by villages. Thedominant treesare Acacia
auriculiformis Benth., Shorea robusta Gaertn.f. and
Eucalyptus globossus Labill. Themajor herb species
such as Chrysopogon aciculatus (Retz.)Trin.,
Cyanodon dactylon L.Pers., CyperusrotundusLinn.,
EvolvulusalisinoidesWall., Saccharumbengalense
Retz., Saccharumspontaneum Linn. and Sporobolus
diander (Retz.) arefound inthestudy area. Somewhere
thesoil isdry sandy and d so thereishard unevenfield
with lateritesoil and small pebbles. During the study
period temperature varied between 9.0°C (January
2005) t0 45.0°C (June 2005) and humidity ranged be-
tween 20% (April 2005) to 98% (July 2005) and rain-
fal varied between 0.00mm (January 2005) to 93.2mm
(September 2004). The physicochemica datawere ob-
tained from the M eteorol ogica department, Sriniketan
at adistance of 3km away from study area.

Light trap isused for the quantitative estimation of
seasonal abundance of insects (Pradhan 1983). Co-
|eopterans were collected continually over one year
(July 2004 to June 2005) by meansof aPilani typelight
trap! placed inthe Ballavpur Wild Life Sanctuary. In
thisforest thelight trap washanged in thetreesat the
selected spot 10 feet abovetheground level. Collec-
tion wasdonethriceinamonth at ten daysintervals
between half an hour after sunset and half an hour be-
fore sunrise. The phototropicinsectswereattracted to
light trap and fell into thekilling jar containing water
with 40% formal dehyde. The species of interest were
collected and counted and brought to the laboratory
for identification. All the coll ected specieswere con-
firmed from Zoologica Survey of India, Kolkata. For
convenience of datacollection and interpretation, the
study period wasdivided into three Seasond® depend-
ing on theenvironmenta conditionsfollows: (i) Mon-
soon (July to October) isaccompanied by heavy rain
fall; (ii) Post monsoon (November to February) com-
prised thewinter season, comparatively withlower tem-
perature and lesser precipitation and (iii) Premonsoon
(March to June) isthe dry season with occasionally
higher temperature. Variousdiversity parameterslike
speciesrichness(S), speciesdiversity index (Shannon-
Wiener 1949), Margalef index (DMg = S-1/InN),
equitability index (J=H’/InS) in the different seasons
werestudied. Relative abundance of different species
inthe community was determined by using following
expressons.

% of Relativeabundance (R.A) =n/N x 100

Where n=number of sampling unitswith species ‘a’ present,
N = total number of individuals of all species.

RESULTS

Total assemblage of 367 individuals of 13 co-
|eopteran speciesand their rel ative abundance percent-
agearedisplayed in TABLE 1. Among them, seven
species(i.e O.cervus, Onthophagussp, A. varicolor,
Apogonia sp, Sercia sp, O.catta and O.rhinoceros)
belonged to the family Scarabaeidae, two from
Carabidae (i.e. Chlaenius sp and Diplochila sp) and
Coccinillidae (i.e. C. sexmaculata and E.ocellata) and
onefrom Dysticidaei.e. C.tri.agaticusand Lampyridae
i.e. Photuris sp. The species like C.tri. asiaticus,
O.cervus, Onthophagus sp and A. varicolor made-
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TABLE 1: Rdativeabundanceper centageof coleopteran pe-
ciesin Ballavpur wild lifesanctuary duringthestudy period
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TABLE 3: Comparative study of coleopteran diversity in
Ballavpur wild lifesanctuary

. , RA %
Species Family rank
Cybider tripunctatus asiaticus Sharp Dydticidae  17.2
Onthophagus cervus (Fabricius)  Scarabaeidae 16.1
Onthophagus sp Scarabagidae 14.2
Anomalavaricolor (Gyllenha)  Scarabaeidae 13.6
Photuris sp Lampyridae 9.5
Chlaenius sp Carabidee 7.3
Cheilomenes sexmaculata (Fabricius) Coccindlidae 6.3
Apogonia sp Scarabaeidae 4.3
Serica p Scarabaeidae 3.5
Onthophagus catta (Fabricius) Scarabaeidee 2.4
Diplocheila sp Carabidee 2.2
Epilachna ocellata Redt. Coccinillidae 2.2
Oryctes rhinoceros Linn. Scarabaeidee 1.1

TABLE 2: Community composition of coleopter an speciesin
termsof seasonal RA % in Ballavpur wild lifesanctuary

Species M onsoon Post Pre P-value
MOoNsooN _MonNsoon
Onthophagus
cervus (Fabricius) 8.0 49.2 134 <0.05
Cybister
tripunctatus 26.6 0 0 <0.0001
asiaticus Sharp
Anomala
varicolor 127 4.7 254 <0.01
(Gyllenhal)
Onthophagussp.  16.8 31 14.9 <0.01
Cheilomenes
sexmaculata 38 6.3 14.9 ns
(Fabricius)
Photuris sp 8.4 12.6 104 ns
Chlaenius sp 59 111 8.9 ns
Serica sp 25 4.7 5.9 ns
Apogonia sp 5.9 0 29 <0.01
Epilachna
ocellata Redt. 17 4.7 14 ns
Onthophagus
catta (Fabricius) 38 0 0 <0.01
Diplocheila sp 21 31 14 ns
Oryctes 17 0 0 <001

rhinoceros Linn.

up morethan 61% of thetotal communitiesand rest of
the speci eslessthan 39% during the study period.
TABLE 2reflectsthat the seasonal pattern of rela
tive abundance percentage of coleopteran fluctuatein
different seasons. Three speciesi.e. C.tri. asiaticus,
O.catta and O.rhinoceros were found only in mon-
soon whereas one speciesi.e. Apogonia spwasfound
in both monsoon and premonsoon but rest of the spe-
cieswerefoundin al seasons. Thespecieslike C.tri.
asiaticus (26.6%), O. cervus(49.2%) and A.varicolor
(25.4%) were highest dominant in monsoon, post mon-

Seasons N S H’ J Dwg

Monsoon 64.6 13 09636 0.8650 2.1945
Post monsoon 17.1 9 0.7310 0.7661 1.9309
Premonsoon 183 10 08838 0.8838 2.1404

N: Total number in percentage; S: Species richness, H’: Shan-
non- Weaner index; J: Equitability index; Dy M argalef’sin-
dex.

soon and pre monsoon respectively.

A total of 13, 9 and 10 col eopteran species and
comprising about 64.6%, 17.1% and 18.3% of theto-
tal population were recorded during monsoon, post
monsoon and pre monsoon respectively (TABLE 3).
Thegeneard diversty index usng Shannonformulashows
asomewhat variableresult in different seasons. Thedi-
vergty index was highest during monsoon (0.9636) and
lowest in post monsoon (0.7310) whilethe equitability
index was highest during pre monsoon (0.8838) and
lowest during post monsoon (0.7661). On the other
hand Margal ef index was a so highest during monsoon
(2.1945) andlowest in post monsoon (1.9309). Higher
capture of coleopteran population was observed in
monsoon and lowest in post monsoon during the study
period. Resultsreflect that each col eopteran species
hasitsown characterigtic pattern of fluctuationin cer-
tain seasons. Thefrequencies of the species differed
significantly among monsoon (df = 12; F=5.053; P=
<0.0001), post monsoon (df = 8; F = 10.23; P =
<0.0001) and pre monsoon (df = 9; F = 3.536; P =
<0.001) during the study period.

DISCUSSION

It isan established fact that the population of an
insect speciesand itsseasond fluctuationisconditioned
by the environmental factors. Evenlittledterationsin
such factorsmay producelargeimpact on the biol ogi-
ca behavior of the speciesconcerned. Thevariationin
the pattern of distribution of coleopteransin different
seasonsreflected that the build-up of themonsoon was
greater in compare to the other seasons. The abun-
dance of insect changes over timefor avariety of rea
sons, including climatic changesand avail ability of food
resources®!. It gppearsthat speciesoccurrencein dif-
ferent seasonsisan important element of the dynamic
Species composition. Patterns of seasona occurrence
in phytophagusbeetlesaregenerdly related to species
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characteristics (i.e. emergence schedule, generation
time, voltinism and digpauses), avail ability of resource,
and habitat structure?2, Wol da?® stated that thetem-
peratureisthe most important factor determining the
seasond variaion of insects. Thenight activity of cara-
bids seemsto beinfluenced mainly by the “lightness”
factor, whereasin day activity the moisture playsan
important role, too™. According tothemgjority of these
studiescarabid beetleslivingin forestsare ascertained
tobeactivemainly inthenight (Gruschwitz 1983).

Ricklefd?2 and Bigger® have evidently shownthat
thetropical insectsundergo seasond fluctuationsinther
distribution and abundance, more so at place where
the seasonsdternate. Seasond fluctuationsinthe spe-
ciesrichnessand their numbersthroughout thedifferent
seasons during adefined period might be attributed to
thedifferencein thereproductive period of each spe-
cies. Anaysisof diversity indicesduring different sea
sonsindicated that the diversity of coleopteransinthe
study areaunderwent noti ceabl e seasond variationsand
thelowest diversity, speciesrichnessand equitability
index were observed in post monsoon season.
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