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In�rodu��ion��

�

All� living�organisms� including�human�depends�on� free�

services� provided� by� natural� ecosystems� for� their�

sustenance� on� earth.� Although� human� can� modify� the�

natural�ecosystems�to�grab�most�of�the�benefits�for�their�

own,� anthropogenic� disturbances� cause� many�

undesirable� changes� in� the� ecosystem� that� directly� or�

indirectly� affect� the� livelihood� of� people� (Kremenet� al.,�

2007���infree�et�al.,�2009��Shrestha�et�al.,�2013��Leal�et�al.,�

2014�� Cambellet� al.,� 2018�.Spiders� are� the� beneficial�

animal� for� agroecosystem� as� they� control� the� pest�

population�without�degrading�the��uality�of�crop�plants�

(Riechert,� 1999��Maloney� et� al.,� 2003���appeet� al.,� 2019�.�

�he�use�of�pesticides� in�crop� fields� can�ma�e� the� crops�

especially� vegetables� and� fruits� to� be� toxic� for� direct�

consumption� (�ant�e�� �olliet,� 2016�� �alc�e,� 2017��

Carvalho,� 2017�.� �n� the� other� hand,� a� low� dose� of�

pesticides� in� the� field� can� induce� resistant� varieties� of�

pests�to�be�repopulated�(Georghiou���Mellon,�1983��Guo�

et�al.,�1998�.��n�this�situation,�integrated�pest�management�

can� be� helpful.� �ereafter� application� of� a� low� dose� of�

pesticides� in�crop�fields,�spiders�can�be�reintroduced�to�

predating� upon� those� resistant� varieties.� �herefore,� in�

this�context,�it�is�very�much�important�to��now�about�the�

ecology� of� spider� species� to�ma�e� them� boons� against�

pests� in� the� modern� system� of� integrated� pest�

management.� Anthropogenic� disturbances� influencing�

the�diversity� and�distribution� of�most�of� the� arthropod�

species.�
�

� �n�this�present�research�wor�,� it� is�hypothesi�ed�that�

the�anthropogenic�disturbances�cause�ecological�changes�

that� influence� the� distribution� of� spider� species.� �his�

study�aims�to�compare�spider�diversity�and�distribution�

at�different�grades�of�human�disturbed�habitats�in�coastal�

areas�of�Gopalpur,�Ganjam�district,��disha.�
�

Materials�and�Methods�
�

Study�area:��he�study�was�conducted�in�a�coastal�belt�of�

5��ilometre�width�from�the�coastal�line�and20��ilometre�

length� along� the� coastal� line� which� includes� Gopalpur�
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and� its�adjacent�area� in�Ganjam�district� of��disha.��he�

whole�study�area�was�divided�into�three�categorical�areas�

such� as� human� settled� areas� (�SA�,� agricultural� crop�

fields� (AC��,� and�wild� vegetational� areas� (��A�.� �hat�

division� was� done� according� to� the� degree� of� human�

interference�in�the�habitat.��n�the�human�settled�areas,�the�

sampling�was�conducted�inside�the�vegetation�grown�at�

the� side� of� the� road,� factories,� and�dump�yards.� �n� the�

agricultural�crop�fields,�sampling�was�conducted�inside�

the�rice�and�vegetable�crop�field�before�harvesting.��ild�

vegetational� areas� were� existed� far� from� both� human�

settled�areas�and�crop�fields�and�were�mostly�contained�

varieties�of�shrubs�with�randomly�grown�trees.��e�have�

selected�5�sampling�sites�randomly�from�each�categorical�

area.��hus,�a�whole�total�of�15�sampling�sites�were�chosen�

for�all�types�of�data�collection.�

�

�

�ig�����Map�showing�study�area�and�sampling�sites.�(Source:�Google�map��
�

Spider� sampling:� Spider� sampling� was� done� from� the�

sampling�sites�of�each�category�of�the�area�twice�a�month�

for�fifteen�months�from�November�2018�to��anuary�2020.�

�our�methods�were� ta�en� for� spider� samplings� such�as�

branch�beating� and� sha�ing� techni�ue� for� arboreal�

spiders,� leaf� litter� sampling� techni�ue� for� ground�

dwelling� spiders,� trapping� techni�ue� (pit�fall� trap� for�

ground�dwelling� spiders� and� hanging� traps� on� shrubs�

and� trees� for� arboreal� spiders�,� and� visual� search�

techni�ue.�Some��uadrates�having�the�si�e�of�(1���1��m2�

were� ta�en� randomly� from� each� categorical� area� for�

estimating� spider� density� and� distribution.� During�

sampling,� spiders� were� counted� and� identified� in� the�

field�up�to�the�family�level�by�using�standard�field�guides.�

�hen� collection� and� photography� were� done� in� the��

laboratory� followed�by�preservation� in� 70��alcohol� for�

later�identification�at�least�up�to�genus�level.�
�

Determination�of�e�ologi�al�distur�an�es:��emperature,�

humidity,�wind�speed,�wind�direction,�and�light�intensity�

was� recorded�near� the� vegetation� at� an� interval� of� five�

minutes�for�one�hour�during�mid�day�time�to�find�out�the�

average�change� in� the�value�of�an�ecological�parameter�

per� minute� that� represent� the� degree� of� anthropogenic�

disturbances� in� a� particular� habitat.� �emperature,�

humidity,�wind�speed,�and�light�intensity�were�measured�

by�using�portable�standard�digital� instruments�whereas�

wind�direction�was�determined�by�the�smo�e�direction�

�
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from�a�burning�incense�stic��using�a�compass.�
�

Data�analysis:�Spider�abundance�in�each�categorical�area�

was�calculated�as�the�average�density�(number�per�meter�

s�uare�� of� five� sampling� sites� in� that� habitat.� �or�

measuring� spider� diversity,� species� richness� (total�

number�of�species��and�the�Shannon��einer�species�

diversity� index� were� used.� Mean� species� richness� and�

mean�diversity�index�per�sampling�site�were�considered�

for� comparative� analysis.� Statistical� calculations� were�

done�by�using�Microsoft��xcel�2013.�
�

�esults�

�

�ig�����Rate�of�change�of�ecological�parameters�at�different�categorical�habitats.�
�

��ologi�al� parameters� of� ea��� �ategori�al� �a�itat� or�

areas:� �he� average� values� of� change� in� �ahrenheit�

temperature�per�minute�in�the�five�sampling�sites�of�each�

categorical�areas�have�been� compared� to� found� that,� �n�

the�human�settlement�areas�(�SA�,�there�exhibits�a�large�

range� of� fluctuation� in� comparison� to� agricultural� crop�

fields�(AC���and�wild�vegetational�areas�(��A�.��here�is�

a�little�significant�difference�between�AC��and���A.�A�

similar�result�is�found�for�change�in�the�percentage�of��

relative�humidity�per�minute.�Change�in�light�intensity�in�

lux�per�minute�is�slightly�higher�in��SA,�but�there�was�no�

significant�difference�between�AC��and���A.��herefore�

change� in� light� intensity� due� to� anthropogenic�

disturbances� is� insignificant�to�produce�an�effect�on�the�

ecological�condition.�Change�in�wind�speed�in�(�m/hour��

per�minute�and�change� in�wind�direction�in�degree�per�

minute�has�much�significant�difference�among�the�three�

categorical�habitats�in�the�order�of��SA�AC����A.�
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�able����Diversity�and�distribution�of�spiders�inside�the�whole�studied�area.�
�

�
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�
�ig������hotographs�of�spiders�from�sampling.�

�

Spider� di�ersity� and� distri�ution:� �verall� 592� spider�

specimens�were�collected�by�all�collecting�methods�from�

15�sampling�sites,�representing�9�families�and�23�species.�

�rom��SA�and�AC�,�only�14�and�19�species�were�found�

respectively.�All�species�were�found�to�available�in���A.�

Spider� abundance� in� number� per� s�uare� meter� area� is�

least�in��SA�and�on�the�other�hand,�there�is�a�little�higher�

abundance�in�AC��in�comparison�to���A.�Mean�species�

richness� per� sampling� site� and� diversity� indices� per�

sampling� site� have� values� in� the� order� of�

�SA��AC����A.�
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�
�ig����Spider�abundance,�species�richness,�and�diversity�indices�at�different�categorical�habitats.�

�

Discussion�
�

�rom� the� study,� it� is� found� that� temperature� and�

humidity� in��SA�are�highly� fluctuating,�mostly�due� to�

burning� action,� the� presence� of� concrete� roads� and�

buildings,� smo�e,� and� dust� particles� in� the� air.� �ind�

speed�and�wind�direction�are�not�fluctuating�to�a�greater�

extent� at���A�due� to� the� presence� of� trees� and� dense�

vegetation.��n�AC�,�small�height�plants�do�not�resist�the�

change� in� wind� speed� and� wind� direction.� �eavy�

vehicular�movements�is�an�important�reason�for�the�high�

rate�of� fluctuation�of�wind�speed�and�wind�direction�at�

�AS.�Anthropogenic� disturbances�ma�e� a� high� rate� of�

change� in� the� ecological� factors� that� directly� affect� the�

population� growth� rate� of� different� spider� species� in� a�

different� manner� (Schweiger� et.� al.,� 2005�� Lowe� et.� al.,�

2014�� �icchi� et.� al.,� 2016�.� Changing� and� fluctuating�

ecological� state� reduces� the� predatory� and� mating�

behaviour,� their� fecundity� rate,� and� developmental�

success�by�most�of�the�wild�spider�species�(�ohonson�et.�

al.,�2019�.�Changing�environmental�conditions�whether�at�

a� higher� or� lower� degree,� but� in� a� constant� rhythmic�

pattern�(diurnal�or�seasonal�changes�,�allows�the�growth�

of�certain�varieties�of�adaptable�species�to�be�populated�

and�establish�a�good�ecological�community.��n�the�other�

hand,� habitats� having� fre�uently� changing� ecological�

factors�which�are�mostly�due�to�anthropogenic�activities,�

resist�the�growth�of�most�of�the�orb�web�builder�and�other�

arboreal�spider�species.��nly�a�few�spider�species�such�as�

ground�dwelling�spiders�and�sheet�web�builder� species�

can� exploit� the� area� to� establish� a� poor� diversified�

community�structure�(Shochat�et.�al.,�2008�.�Ground��

�

�

dwelling�spiders�in�the�community�can�only�participate�

in� the� ecological� food� chain� at� the� ground� part� of� the�

whole�habitat,�but�not�at�the�upper�arboreal�habitat.��or�

establishing�complete�ecological�balance,�there�needs�the�

presence� of� spiders� exhibiting� all� types� of� functional�

habitats�or�niches.�

�

Conclusion�
�

As�spider�diversity�and�distribution�is�considered�as�the�

indicator� of� sustainable� ecological� habitat� (Maelfait� ��

�endric�,� 1998�� Langor� �� Spence,� 2006�,� their�

conservation� strategies� can� bring� ecological� balance�

which�will�be�beneficial�for�the�vegetational�growth,�both�

at�human�settlement�areas�and�crop�fields.��herefore,�to�
retain� spider� diversity� in� any� locality,� there� needs� a�

management� plan� for� incorporating� some� undisturbed�

wild�vegetational�patches�both�in�rural�and�urban�areas.�

�his�could�include�rules�on�how�to��eep�that�vegetational�

patch� undisturbed� and� not� been� influenced� by� any�

household�waste� materials� or� drained�water� from� any�

industry,�factory,�or�crop�field.��
�
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