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CHAPT£i:;i - I 

INTAOOUCTION 
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CHAPTER-I 

INTRODUCTION 

Biodiversity is a concept that has only recently anracted significant 

auention from ecologists and other researchers (Hamilton. 1991). Biodiversity 

is the integration or biological variability across all scales. from genetic, 

through species. to ecosystem and landscapes (Walker. l 992). Threets to 

biodiversity are global and are usually a direct result of human impact that 

contributes to reduction of genetic diversity through habitat loss and 

fragmentation (Soule. 1991). May (199!.) quote that the ulrimate goal int,3).... 

- recording biological diversity is to build a factual foundation for answering 

basic questions about evolution and ecology. 

The tenn Biodiversity is fonncd by a comracuon of the tcnn 

"biological diversity": it was coined by Walter and Rosen in 1985. There arc 

man) definitions available for biodiversity. Biological diversuy means the 

vanabihty among living organisms from all sources including enter alias. 

terrestrial. marine and other aquatic ecosystems and the ecological complexes 

of which they are pan. this includes diversity within species, between species 
and withm ecosystem 

Biodiversity is defined as the variety of life. 11, hich includes the entire 

biological hierarchy from molecules to ecosystem, also includes the diversity 

of living interactions and processes at all this jcvcl of organizations. 

Biedivcrsity is what must be conserved if \\C do not want 10 lose the biological 
mheritence bequeathed to us. 



Arthropods are an integral part of all ecosystems and are important 

components of natural diversity that need to be identified (May. 1986). The 

phylum arthropoda includes the largest number of pests of crops and animals. 

The importance of arthropod fauna is being that their destructive nature on 

crops . animals, stored commodities and as a carrier of diseases. some of the 

arthropods such as, parasitoids predators, pollinators and producers of such 

products as honey, silk and lac and also many Arachnids that benefits man and 

his interest. Hence. the investigation on biodiversity of arthropod fauna in 

maize ecosystems. have been carried out in Nagaland 

Biodiversity can be divided into three different but closely related 

aspects (hierarchical categories); viz. Genes, Species and ecosystem level of 

diversities. (Mardo et al. 1996: J-loseni. 2002). 

Many workers expressed their views about 'Biodiversity' as synonyms 

to conservation biology. which is a new consensus. During the last five years. a 

synthetic consensus framework of conservation planning has emerged from 

!hesc rather disparate developments (Sarkar. 2002) In India. biological 

conservation was viewed to be the so closely integrated to cultural tradition in 

"'hich !he conservation of biodiversity was seen as part of biocultural 

restoration of degraded habitat and the preservation of cultural practices that 

co-evolved in harmony with biodiversity (Gadgil and 13erkes. 1991: Guba and 

Martiunez-Alicr. l 998); it also mentioned that the conservation biologist have 

been instrumental in promoting the idea that much could be learned from the 

traditional ecological practices. 

Speaking about biodiversity is essentially equivalent to speaking about 

'Arthropods" (Platnik. 1991) Arthropods are the largest group of animal 
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kingdom which is in tum divided into Phyla. They belong to a group of 

invertebrates. which are characterized by their jointed limbs, segmented bodies 

and tough chitinous exoskeleton. 

Most human sees arthropods as troublesome pests. Certainly, some are 

destructive. Jt is estimated that about 20 percent of crops grown for human 

consumption are eaten by herbivorous insect. they also cany diseases that 

affect animals and human beings approximately one in every six people alive 

today is currently effected by insect-borne diseases (George, 2000)a. The 

venom of certain arthropods could be fatal, and many people have severe 

phobias about this group, such as spiders. scorpions and insects. Many 

arthropods. however. are harmless. and rather we can derive some useful 

products. such as honey. silk. wax, oils. dyes and medicines. It is also noticed 

that in many countries. including Nagaland. some insects provide nutritious 

food such as crickets, grasshoppers. grubs and caterpillars etc. Arthropods are 

used in scientific research. helping to understand genetic. physiology and 

animal behaviors. as pollinator and many more (George. 2000)b. 

The most fundamental role that millions of arthropods play is in 

maintaining "Natural Balance" by acting as bio-agents in regulating the pest 

populations. They play an essential role in all of world's major ecosystems and 

are important components of natural bio-divcrshy (May. 1986). 

About I million species of insects are only known out of an estimated 

30 million species of the world. Of these arthropods are most dominant and 

constitute more than 90o/o. As regards India. only 60383 species are known of 

the 9. 83. 744 known from the world that works out to only 6.13%. Among the 

8, 00,000 species of insects dcscnbed worldwide, coleopteran alone constitute 
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>40 % of the known insects and about 25 - 30 % of all animals {Ramamunhy 

2009). He also stated that insect biodiversity is will known for specific 

Vllfiations m their distribution and range of occurrence, these essentially vary 

according to latitude and altitude. 

As many as 130 insects have been recorded causing damage to maize 

crop in India (Pan war. 1995). Among these above pests, about half a dozens arc 

of economic imponance (Atwa[ and Dhaliwal. 1997). The imponam insect 

pests that a\\ack the maize crop in the state of Nagaland include Cob web 

wonn. Stem borer. Grey weevil, Aphids. Armywonn. Silk cutler. 'russet 

caterpillars and field crickets (Anonymous. 1997). 

Nagaland. although one of the smallest states in India. it is very rich 

in natural Oora and fauna. Geographically. the state is located in the Nonh 

Eastem Region of India. with an estimated population of 19. 88,636 covers an 

area of 16.579 Km'. The climate ranges from sub tropical to sub-temperate and 

temperate with an altitude that varies from 200 m to 3840 m above mean sea 

level (human dwelling). It has rich biodiversity with beautiful manlle of nature. 

The state ts divided into several regions having different altitudes, climate and 

rainfall distributions. The socio-economic and occupation of the Nagas arc 

entirely depended on agriculture. The farmers in the state cultivate a variety of 

crops (cereals. oilseeds. tubers. fruits and vegetables etc.) of which maize 

occupies a total of 32.000 hectare of cultivable area with a production of 

48.000 tones during 1999-2000. which is only 6.6q per ha. (Anonymous. 

2000). Realizing the imponance of maize in human economy. the Directorate 

of Agricuhure. Govt. ofNagaland, declared 200 I as the year of MAIZE'. 

4 



With the advancement of agricultural production technology during the 

lasl twenty-five years. the maize crop is grown round the year i.e. Kharif Rabi 

ind sprmg seasons in one or the other region panicularly in the plains. 

Continuous cropping of maize enhances the appearance of certain pests 

continuously causing major losses. The objective of the study is to find out the 

diverse arthropod fauna including the beneficial fauna associated with maize 

ecosystems and their seasonal abundance. Moreover. majority of the farmers 

in the state do not possess knowledge to distinguish harmful and useful insects 

in order to suppress as well as to conserve the different important promising 

species of arthropods. Besides. no such survey or study was earned out in the 

slate Therefore. study of anhropod biodiversity is becoming the needs of the 

day and in order to highlight the infonnation. the present study/investiga1ton is 

to be carried out with a view on the following objectives: • 

I. To study the Arthropod biodiversity in maize ecosystem in plain. 

semi-hill and hill conditions of Nagaland. 

Seasonal insect pest complex population in maize at different 

altitudes. 

3. Abiotic factors and population relationship. 

s 
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CHAPTER- II 

REVIEW OF LITERATURE 

The word 'Biodiversity is a burning topic nowadays, many research 

works had been done so far and arc still continuing. Arthropods diversity 

reported by variou<; workers from different habitats depending on different 

environmental factors and locations. A few litcnnurcs on the topic mcorporated 

wnh maize ecosystem's arthropods an: listed in this study as they are 

considered referable to support the findings. In light of the propose research 

programme, the following litcrawrcs were briefly reviewed to highlight the 

pn:sent investigation on •. Diodivcrsity of arthropods fauna in malze ecosystem 

at dilfon:nl altitudes of Nagaland" in this chapter under following categories:- 

2.1. Arthro11od diversity in maize eeosyetem 

The studied of insect fauna of linlc Cayman Island of North America 

end found that one of 613 insect species collected. ! 8 specses belonged 10 the 

order Orthoptcra Askew (1975). Edward et al. (1975) recorded abouc 50 

species of spiders. and negligible number of millipedes and centipedes in grass 

land. Majer and Koch (1982) reported that a totul of 39, 43 and 32 species 

being trapped at three habitats of maize ecosystem. 

Many investigators have explored on the possibility of the soil surface 

dwelling arthropods as indicators of various factors (Majer, 1977 and Reddy. 

1986). 

In Chrysomelidae. Foster et al. ( 1982) claimed that sequential sampling 

plans for adult com rootwonns reduced scouting time by 36%. Matm and Yule 

{1984) observed population fluctuations. while Weiss and Mayo (1983) 
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dc1.clopcd a sampling technique for esnmeung size of larval populations of 

Dwbrot,ca /ongicorniJ (Say). I lcin ti al. ( 1985) studied that sampling of eggs 

ofD v/rgiftra virgiftra LeConte. Bergman and Turpin (1986) proposed that 

rel111ng phenolog) to calender date may provide the simplest and best 

nhmates of seasonal occurrence. Population dynamics studies on many 

spc<:ics of Dsabrotica were carried out by Risch ( 1980) and on Sys1e,m1 hasalis 

Duval by I !eyer d al. {1989). 

In 13ostrichidae. 13ell and Watters (1982) observed the influence of 

emironmental factors on rate of increase of Prostephanus truncatus (Mom) 

and Meikle el al. (1998) gave some sampling methods. Seasonal activity of 

carabids MtcrolesteJ fineariJ (Lee.). S1enolophuJ comma (F.), Bembidion 

rapidam (Lee.). Ch/aeniuJ puJil/UJ Say and AniJodac1rlus sanctatcrucis (F.) 

""IS observed by llsin et al. (1979). Lovei (1984) studied seasonality of 

P1ero:J1ichUJ melanariUJ (111.). Gergely and Lovet (1987) snrdicd seasonal 

dynamics of DolichuJ halensis. Dcsendcr and Alderweireldt (1988) observed 

seasonal nuctuations Clivina coflariJ. Seasonal flight ecriviry and seasonal 

abundance of anthribid. AroeuruJ fa,ciculotUJ were studied by Throne and 

Cline (1991). Henckes (1992) studied its population dynamics. damage and 

loss in stored maize. Seasonal abundance and flight activity of Rhyzopertha 

dommica (F.) were observed by Thome and Cline (I 994). 

In Coccinellidae. seasonal dynamics of larvae. pupae and adults of 

Coccinella Jtptempunc101a L. wes studied by Radwan and Lovci (1983) and 

lkmptinne (1988) norec their ecological requin:ments for hibernation. 

Gumovskaya (1985) observed the population dynamics of Coecmella 

qumqicepunc1a1a and Hoffmann et al. (1997) used yellow cards coated with 

adhesive to survey for the presence. relative abundance and seasonal patterns. 
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Rajagopal and Channapasavanna (1975) observed the seasonal distribution of 

Myllocerus. Seasonaly abundance of curculionid. Sitophilus zeamais Motsch. 

and S orytae (L) was studied by TI1ro11c and Chnc (1991). Watson el al. 

(1980) noted that wann seasons (autumn and spring) favour the abundance. 

early adult emergence and night activity of some Scarabacids Drinkwater 

(1991) studied seasonal history of some Tenebrionids. Blackmer and Phelan 

( 1995) studied seasonal occurrence of Nmdulids. 

In most habitats. the arthropod fauna of the soil is concentrated in the 

upper most layers and both the population densities and biodiversity declines 

rapidly with increasing depth. The ultimate depth to which the anhropods 

migrate in the soil remains an unanswered question as it is unusual for the 

researchers of soil anhropod ecology to sample soil layers below 15 to 20 cm 

from the surface (Wallwork. 1970). 

Coleopteran is one of the important and abundant soil surface dwelling 
anhropods. many of them particularly their larval stage being pest of many 
economically important plants (Finlayson and Cambell, 1976. Thomas and 

Sleeper 1977. King el al. 1981 ). 

Many workers suggested that the soil inhabiting micro anhropod 

usually are most abundant near the surface zone of O -IOem deep which is 

charac1enzed by adequate living space. favourable moisture condition. aeration 

and rich accumulation of organic debris (Hale. 1967 and Wallwork. 1970). 

u.:ts.01-\ 
Edwards el al. (1975) and Huttt'n (1978) stated that temperature is one 

of tbe most important factors in dealing with the activities of the arthropods. 
Anhropod activities depend upon weather conditions. especially temperature 
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Ind soil moisture and the general habilat surrounding the trap (Edward el al .. 

1975). 

Studies on Collembola from venous pans of the world have 

convincingly proved about lheir dominant role in soil formation. nutrient 

cycling and decomposition. Quite a large number of workers such as Bellinger 

{1954), Sheals (1957). llaarlov (1960). Dhillon and Gibson (1962), Milne 

( 1962). Christillflscn ( 1964), Pai and Prabhoo ( 1980). Takeda ( l 981 ). Loring et 

ul (1981) and Ilana and Choudhuri (1983) have studied the qualitative and 

qu1ntitathe ecology or Collembota population in cultivated and uncultivated 

fields from venous pans or the world including India. 

Ostb)e rt al (1978) reponed high catches of Coleoptcra during Junc 

Jul} and noted that the group mos1ly as predators specially Carabidac and 

Staphylinidae tends to alternate in their pn:dation activities. it was also 

rcponcd by them that Carabidae shov.ed peak activity during spring while 

Staphytinidac were highest in number during summer. 

Maximum population s17e of collembotan is attained during lhe 

monsoon period or during the immediate post monsoon period (Hazra and 

Choudhuri. 1981). In Naga.land. the peak population of field cricket is in the 

fortnight of October (Vikram. 1981 ). 

Species belonging to twc families of Homoptcra and one family of 

llctcroptcra were recorded by Westerberg and Granstrom ( 1977). Ost bye et at. 

(1978) rcponed pitfall catches of surface active Arthropod in mountain habitat 

at Finsc. South Norway; they collected high catches of Homoptcra. They also 

collected Plecoptera. Thysanoptera. Trichoptera. Lepidoptera and Symphyla in 

poor numbers. They also reported high catches of Coleoptera during June-July 
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and eored that the group mostly as predators specially Carabidae and 

Staph} linidac tc:nds to alternate m their predation activities, it was also 

rq,orted by them that Carabidae showed peak activity during spring while: 

Staphylinidac were highest in number dunng summer. 

Thir1een species ofCarabids belonging to 14 tribes wc:rc collected usmg 

traps at UAS. Bangalore (Bhat and Rajagopal. 1992). They also reported that 

minimum temperature, maximum temperature. saturation upon pressure deficit 

(SVPD) and ramfall had correlation of +0.095 10 +0.38 - 0.13 and 0.56 

respecuvc:ly with trap catches 

Moced and Meeds (19S5) recorded high number of mites particularly 

belonging to Cryptostigmata and Prosngmara during spring and summer froad 

leaf forest and found the correlation but not with the rainfoll. The combined 

effect ofabiotic factor such as soil surface. humidity. air and soil temperature. 

soil moisture. organic carbon. potassium and phosphorous were rcsponsibk: for 

71 to 82 per cem of seasonal variation of the Cryptostigmata in maize 

ecosystem (Reddy and Alemla, 1995)". They had also reported that the total 

population abundance of total Acarina was vigmficantly influenced by the 

combined effect of the above factors. which were responsible for 64 to 79 

percent of the seasonal variation. 

Ghode er al. (1985) reported 21 species of spiders belonging to 8 

families and the species thus recorded were Cyrtarachne sp .. Larinia �p .. 

Ntoscona sp., Neoscono ellipuca Tikadcr and Pal. Neoscona mukherjee 

Tikader. Neoscano nautico (L. Koch), Neoscona rumpfi (Thorell). 

Cheiracan1hi11m sp.. C/llbwno piexippus pykulli (Aud). Zygoballus 

normadaesis Tikader. Sparassus sp.. Tetrognotha sp . Tetragnatho 
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andamenensis Tikader. Tetrognalha mandibulota Walck. Philadromus sp. and 

Xyticus sp, 

Mooed and Meads (1985) studied on Collembo!a and reponcd 

Poduridae, Sminthuridae and Entomobryidae from three forest communities 

and the fonncr bemg dominant. They also found out Cryptostigma1a and 

Prcsugmata are the dominant taxa. 

Dakshinamunhy et al (1987) reported that predatory mites, Pyemotes 

Vemricousus (New port) were preying on the larvae of rice moth. Corcyra sp .. 

Angoumo,s grain moth. Sitotrogo cerea/el/a Olive, Satin moth. Snlpnotio 

Ja/ic/3 L .• Peach twig borer. Anarsta lmealella Zeller. Bud moth . S1plo11ota 

oce/10110 Schiff and Coconut caterpillar. Opisino orenosel/a (Walker). 

Guru el al. (1988) studied the species composition. vertical distribution 

and seasonal variations of Collcmbola associated with cultivated and 

uncultivated sites of western Onssa. Al!ogcther. eight species of Collcmbola 

belonging to five families were recorded. out of which sill'. species was reported 

from cultivated site and five species from the uncultivated site. Cryptopygus 

rhermophilus was the dominant species in both sites. The population density of 

Collembola marked a significant decrease from upper most layers 10 deeper 

layers. Two distinct population peaks were observed in both the sites in the 

month of November and February in crop field site and in October and 

February ill the uncultivated site. The lowest density was observed in the 

month of May in both the sites and there was no significant difference in 

population of Collembola in these two sites. 

I I  
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Yang ti al. (1990) studied the spatial niches of spiders and observed 

spider's species viz . the Lycosids. Lycosa pseudoannulata and Piraw 

nbp1ta1cus. the Theridiid. Coleosama octamaculatum, Linyphiid. Ummeliata 

1,uec1ictps. the Araneid. Neascona sp. 

Ninnala el al. (1991) identified a wide array of spider species and 

specimens recorded were Argiope catenu/ata (Dol). lycosa geotubalis. Tikader 

and Malhotra. Marpisa decorata Tikadcr, M. Kalapani Tikadcr, Euctajowmo 

Thorell. Leucauge decoraw (Blackwall). Neoscona elliprica Tikadcr. Pardosa 

siunatrana Thorell. Tetragnatlra listeri Graveli. Emandibuiata Walck. 

Thtridion sp .. lycosa pseudoammlata (Boes at Str). Oxyopes javanas Thorell. 

Tetragnathajavana Thorell. Tebellus pateli Trkader. 

Kamal et al (1992) recorded 29 species of spiders belonging to 16 

genera from 10 families and concluded that Tetragnama ma11dibu/a1a. Oxyopes 

sp. and Neoscona theis, were most common among them. 

Reddy and Alemla (1995)a recorded a mean total number of 3469 

individuals m surface dwelling arthropods belonging to 35 different taxa from 

maize ecosystem in Nagaland where Collembola was maximum constituting 

32.68 percent of the arthropods followed by Fonnacidae comprising of 31 I per 

cent of total arthropods. 

Edwards and Thornton (1999) evaluated the arthropod community of 

Motmot Island for 6 days and collected 35 insect species. Lycosid spiders and 

ants dominated the area while Orthopterans were present m insignificant 

numbers. 

• 
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FIIT et al. (2002) conducted sampling or invertebrates' fauna through 

spnng and amumn of 2001 - 2002 and indentified 35 Onhoptera species or 

""hich 16 species .... ere recorded as indicator species. 

Brantley et al. (2003) sampled and identified 180 species oranhropods 

in lhree years and revealed that seven species or crickets were more abundant 

on the shore or Colorado River than either old or new high water zone. 

Upadhyay and Shanna (2004) reponed that the principal component 

analtsis revealed that the maximum temperature. minimum temperature. 

rainfall and relative humidity display the largest amount or variation in the 

population build up or Yellow Stem Borer and Rice Gundhi Bug. 

Kalaisekar and Ramamurthy (2004) reported that in rice and maize crop. 

Weather has a great role 10 play in species diversity. 

' ' :r 
{?-\.umar et al. (2007) identified the species or Scarabaeid beetles 

present in three regions or Kullu valley of Himachal Pradesh. by using light 

itaps. They reported 29. 19 and 18 species of the beetles respectively. Out or 
tllcse, Anomala r11fi11e111r1s Redt.. A. /meatqwnnis Blanch.. .Me/olomha 

�palensis Blanch .• A{. farc,caudu Ancey .• A{e/olontho sp .. Adore/us simplex. 

A duvauceli, Brahmina jlm,oserica {Bost ). 8. Crinicol/is Burm. Xylotrupes 

g,dton (Linn.). A{aladera sp .• A{eriserica sp .. Cathorsius sp .. Omhophogus sp • 
Macronota sp .. Popillia maclellandt Hope .. Mtmf'la sp. and leucopholis sp. 
peaked period were observed during the last week or June. first or second week 
of Jul) at all the three localities. Minimum temperature had significant positive 
correlation with the emergence of beetles. 
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U. Biodiversity index 

Intuitively. we understand biodiversity or species di\·crsity, as the 

number of species in a.given area, habitat. or community. I Icwevcr. diversity, 

ill euence. has always been defined by the indices used to measure it (l'eet. 

1974). Fisher et ul. (1943), who were among the first to seek to quantify this 

�. employed the parameter alpha in the logarithmic relation of numbers 

of species to numbers of individuals as an index of diversity. 

The dual concept of diversity was introduced into the ecological 

litcrarun: by Simpson (1949) who considered that diversity should include both 

C¥Cnnns and a richness component. A similar approach had already been 

pvm by Yule (1944). The indices of Simpson and Yule became a single 

biod1vmity index as given by Southwood and llenderson (2000). Shannon 

Ind Weaver (I 949) presented their mdex to quantify the diversity of species. 

Sinden {1%8) differentiated the Simpson's index as an index for 

eeeeeneetton of dominance and Shannon's formula as an index of cquitability. 

Simpson°s index is weighed towards the abundance of the commonest species 

rather than providing a measure of species richness (Magurran. l 988). whereas 

Shlnnon°1 index considers both the number of species and the distribution of 

i.dividuals among species (Kikkawa. 1996). These two indices arc most 

wide!) used indices of species diversity (Magurran. 1988). 

Berger and Parker (1970) proposed beth mathematically and 

conccptUally a simple index as a measure of dominance May ( 1975) 

concludes !hat !his index seems to characterise the distribution as well as any 

adtcr index. and better than most. Berger-Parker index measures the evenness 

or lhe distribution of individuals m a system among different species. 
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Increasing farm diversity is one method that has been known to increase 

ecological stability which in tum could provide positive effects. like increasing 

bC'ncficial insect habitats. nutrient cychng within the system. and beneficial 

irllerl"CfC!ICt between the species. hence measuring the diversity becomes 

unpcrati\t to maintain the stability of agro ecosystems (Gliessman. 1998). 

Way el al. (1990) studied the insect diversity and abundance in rice fields. Hu 

ti al. (1998) studied the community suucture and diversity of carabids in rice 

fields. Ellsbury tt al. (1998) and Varchola and Dunn (2001) calculated the 

d1\mit) and species richness of carabids in different maize fields using 

Shannon-Weaver index. Manachini (2000) studied the diversity differences of 

carab1ds between isogenic and transgenic maize crops using Shannon-Weaver 

index. Wright n al. (2000) determined the species diversity in coccinellids 

us111g Berger-Parker dominance index and Shannon-weaver function in 

different maize localities. Pesic ( 1999) studied the differences in diversity of 

weevils in different grasslands using Shannon-Weaver and Simpson 

biodiversity indices. 

2.3. Arthropod correlation with abiotic factors. 

The climatic condition such as temperature. humidity. precipitation. soil 

moisture effects the activities of Arthropods to a great extend and causes 

increase or decrease in their population size (Briggs. 1961: Duffey. 1962: 

Greenslade, 1964: Mitchell. 1963 ab). Mitchell (1963) and Greenslade (1964) 

also reported the affect of rainfall on activity of beetles. 

The effect of moisture upon soil arthropods has been emphasized and it 

has been shown that soil humidi1y influences collcmbolans and that the dry 

condition was unfavourable (Mukharji and Singh. 1970) 
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Tanaka (1970) and Niijima (1971) sreted 1hat micro anhropod reached 

1'ro peaks of abundance and two low ebbs during the annual cycle. Many 

illve1ugators arc or the view that the important environmental factors 

iDflucnc111g micro Arthropod population number are rainfall. soil moisture. soil 

1auper111urc and food resources (llagvar and Amudsen. 1981: Huhta el al .. 

1912, Reddy. l 984). Kajak el al., ( 1972) also reported that the activity or an 

• was etsc correlated with the availabili1y of food. 

Edwards el al. (197S) and llutson (1986) reported that temperature is 

09C of lhc most important factors in dealing with the activities of the 

Arlbropods. They also reponed that lhc Arthropod activity depends upon 

walhcr condition especially temperature and soil moisture and the general 

lllbit.11 surrounding the trap. Ed .. ·ard n al (197S) etso reported more catches 

of spiders in August and lowesr in December. McColl ( l 97S) found 1hat 

rainf1II was the most important fac1or afTec1ing the catches ofCollcmbola. 

J-!  
Ostb)e (1978) reported high catches ofColeoptera during June and July. 

11111 noccd that the group mostly as predators especially Carabidae and 

Sllph)hnidane tend to alternate in their predation activities. They reponed 1h111 

die C1111bidae showed peak or its activity during spring while S1aphylinidac 

eee highest in number during summer. The Scarabaeidae beetles were absent 

during .. inter-spring and Autumn-winter season while they showed their 

ICbVily from April IQ September. 

Whitford (1978) noted increase in temperature and food served as 

threshold for ant population fluctuation and the increase in ant activity was 

comlaled with the rainfall. 
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Pillai and Singh. (1980) es1ablished the ract that ramy condition 

supponed greater soil fauna under Indian condition. The average amount or 

rainfall is critical, since litter decayed more rapidly in the high rainfall than in 

the lov.-rainfall regime (Lensing and David. 2007) 

Majer (1981) reported that the ants increased in spring and summer was 

connected with high temperature and availability of food and low activity in 

wimer may be the reduced availability of such food sources. 

Majer and Koch (1982) and Moecd and Meads (1985) reported that 

mcrcase in am abundance was negatively correlated with rainfall. They also 

obsened that the maximum activity or ants during spring and summer and low 

ac1ivity during the winter and concluded that the probable reason for the 

increase in ant population during this period may be the increase in the 

numbers of herbivores. 

The insect biodiversity is will known for specific variations m their 

distribution and range of occurrence; these essentially vary according to 

lalilude and altitude (Mac Arthur. 1984; Gaston. 2005). Higher altitude limits 

the distribution of species due to relatively cool climate (Thomas el al .. 1998; 

1999). Local temperature and moismre levels influence the distribution of 

anhropods and population diversity of arthropods in the entire range of a 

texoncmic category. That is why many a times isotherms during summer arc 

always correlated with range of butterfly species (Thomas. I 993) and 

lkmiptera (Hill and Hodkinson, 1995; Hodkinson el al .• 1999). 

Moeed and Meads ( 1985) found more number of Chilopoda and 

Diplopoda during summer and autumn than winter and spring and stated that 
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bolb catches ofChilopoda and Diplopoda were correlated wilh temperature but 

90C 11nlh rainfall. Moecd and Meads (1985) stated that the populations of 

Collembola were positively com::lated with rainfall. They also recorded high 

1111111ber of mites belonging to Cryptostigmata and Prostigmata during spring 

llld summer in a broad leaf forest and found the com::lation between the 

.tlundance of mites and lemperature. but 001 with the rainfall. Moecd and 

Meads (1985) did not find any positive com::lation between the coleopterans 

abundance and rainfall. They also found number of Chilopoda and Diplopoda 

dw'tng summer and autumn than in winier and spring. They found lhat the 

CIIChcs ofChilopoda and Diplopoda were both correlated wifh temperature but 

no1111111h rainfall. 

The insect species diversity per area tends IO decrease with higher 

latllude and altitude (Gaston and Williams 1996. Andrew and llughcs 2005) 

Based on evidence developed by studying the fossil record some researchers 

(Ihle ti al. 2002) conclude that the diversity of insect species and the intensity 

of their feeding heve increased historically with increasing temperature. 

There are also possible indication of herbivore caused changes m 

microchmalc and towards soil processes especially liner decomposition m 

forest ecosystems like the ones. which arc rampant in the Nonh West 

Himalaya. Colt:opteraI!f being imponant fauna playing a major role in this 

process will be profoundly affected by these changes. There are significant 

studies throwing conclusions on the magnitude and direction of hcrbivory 

Impacts and their implications (Holand and Delling, 1990: van Wijncn ti al .• 

�999: Hunter. 2001:Lovctt ti af .• 2002). These impaclS are mostly due to the 

effecis on physical factors. mainly temperature and moisture. 
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SUne, s conducted in 1he Nonheastem region on the changing pest 

lflnls dtanng 1979-84 b) Barwal et al. (1994) revealed high incidence of a 

llrJC number of pests m Assam. followed by Tripura and Manipur 

Reddy and Alemla (1995) reported that most of the soil surface dwelling 

IAbropods recorded were abundant during the rainy season although there was 

lilllc: conda1ionship with the rainfall. 

Coccmel/a stptempuncto/a a predator of black aphid (Aphii craccivora) 

lhriw:s well under increasing temperature at atmosphere coupled with a 

dcclimng relative humidity. However. temperature beyond 30° C and below 15 

"C is not suitable for its population build and predation. so also a relative 

buaudiry beyond !15 per cent. An average atmospheric tcmpcnuure of 19.4 °C 

along 111,ith a relative humidity of 76.2 per cent was quite congenial for the 

l)IJl)Ulation build up of the predator (Akhilesh Kumar et al .. 1996). 

Climate change resulting in increased temperature could impact insect 

populations. in panicular lhe he!bivon:s belonging 10 the order coleopteran m 

IC\'eral complexes. Although some climate change (temperature) effects might 

lend 10 depress their populations. most researchers seem to agree lhat warmer 

tanpc:mures in temperate climates as existing in the North West I limalaya will 

resull in more types and higher populations of Coleopteras. Researchers have 

tbat increased temperatures can potentially affect msect survival. development, 

geographic range. and population size. h has been estimated 1hat with a 2° C 

1C111peraturc increase insects might experieoce one to five addi1ional life cycles 

per season (Yarnamura and Kiritani, 1998). Other researchers have found that 

mowure and carbon dioxide effects on insects can be potentially imponant 

consideration in a global climate change setting (Helminton cl af .• 2005; 
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Cov,ella and Trumble. 1999; Munter, 2001). These predrcnons apply well to 

lhc Coleopterans in the Nonh West Himalaya, whether it is a pest. predator or 

Cl 111t1Cx:11011s biodiversity component. 

Cherry and Deren (2000) reported that under the range of weather 

conditions encountered, which excluded rainy, stormy. very windy conditions. 

time of day was not a significant factor in sweep net catches of Oebafos 

ptlg,taX OT 0. ypsilongriseus in Florida rice field 

The effocl of temperature on catches could not show any specific 

inOuence. Rai el al. (2002) reported that the peak occurrence of yellow stem 

borer (Sr,rpophaga incertulus) on rice was noted during the first fortnight of 

Oclober. The period of peak occurrence of yellow stem borer coincide with the 

ranges of favourable environmental factors during the kharif season. The 

mOuence of weather factor such as maximum relative humidity and sunshine 

hours on yellow stem borer population catches in light trap showed positive 

correlation as well as co-efficient of determination was 71 per cent negative 

influence on the catches of yellow stem borer. 

Devinder el al (2007) collected and studied the nocturnal Orthoptcra by 

IIIClns of ligfu trap and the population fluctuations of twenty-four species of 

Onhopterans were correlated with temperature and relative humidity. In all six 

families' viz., Gryllidae. Gryllotalpidae. Tcttigonidae (bclongmg to suborder 

EM1fm) and Acridrdae. Tridactylidae and Tctrigidae (belonging to suborder 

Caelifcra) were collected. Gryllidae was found dominant followed by 

Tetrigidae as compared to other families. 
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Srivastava and Raghuraman. (2009) reported that warmer 

lmipallUR: in temperate region will result in more diverse and larger 

populalions of arthropods. 

Thus. though a number of workers had studied on arthropods. 

iafonna!ion on anhropod biodiversity is very mearge. Also the state of 

Napland. which is considered to be one of the riches biodiversity spots. has 

very little infonnation particularly on arthropods. Considering all these, the 

raarch programme with the above mentioned objectives is proposed. 
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CHAPTt:A - III 

MATI;:AIALS AND IV1£THODS 



CHAPTER- Ill 

MATERIALS AND METHODS 

The materials used end the methods adopted m the present 

levesti1&11ons a.re classified and described under the following headings. 

J.I. DeKripdo• of the e,perimenlal sues 

The biodiversity of arthropod founa associml-d with maize ecosystem 

la Nqaland wen: studies the following sues repn:seming different altitude 

II well as agro-ctimate conditions (Table I). 

A. PWn area (Dimapur) allitude: 260m mst. 

8 �ooth1II area (Med1jphema) altitude: J 1 Om msl 

C Uplull area (Near Kohima) altnude: 1440 m msl. 

For this purpose. three mailc fields were selected in each urea 

men1QM:d above. and the SCOl!fllphic,I descriptions are mcnlioned here 

-·· 
T1ble I. Silent feature of proposed site 
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Ille topography of these sites varied as shown in the table 

Acconhngly the data of maize showing also varied having above different 

crop ages throughout the year. 

l.1.1. Plain 1ru 

The district of Dimapur m Nagaland is located towards south· 

western side of the state. The experimental field is located at a distance of 2 

km from the main city (Plate I). This region is the only plam area. except 

few areas m other parts of the state. The climates in these places are sub 

lropic and humid. The temperature rarely goes below 1 O'C in winter. Maize 

crop is usually gro1-1-T1 during Jcharif season, but in some pockets. they are 

gro11111 during winier where there are irrigation facilities. 

].1.2. Foothill area 

The experimental area for foothills condition which comes under 

Med.ciphema (dist· Dimapur) is away from the district headquarter by about 

34 Km Tire experimental fields are located in three different places with a 

distance of around Y, Km apan. The topography is sloppy (10-L 5% slopes) 

and the crops arc grown only during /char if season. 

l.1.3. Uphill area m1ize rield 

The experimental area selected for the proposed investigation under 

bill area is located at Jotsoma village under Kohima district. which is away 

from the state capital for about 20 Km Mai.re crop is generally gro1-1-T1 

during *lwrif season as rain-fed. The region experiences sub tempera Le to 

sub-tropical climatic oondition. In this area. farmcr:s do not grow the crop 

during the Rubi season. 
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Phllt. I. Generlll view or maize field in plain belt. 



ll S.mpling methods 

The following 511mphng methods were employed to determined the 

m,hropod biodiversity in maize ecosystem located at three different 

...... es 

3.1.1. Pitf1ll traps 

The most commonly used and superior trapping devices available for 

thldying the ,011 surface dwelling arthropod (Thiele, 1977) is employed as 

pil:fall traps (Plate. II). Transparent bo1tles having 13 cm length and S cm 

dilmcltr were used to capture the ground dwelling arthropod. Five numbers 

of 1UCh Imps were kept randomly in three dilTcrenL fields. which were 

buned. lllld the rim of such beules remained leveled wnh the surface of the 

pvund. A cover was provided at a height of about 2 cm O\"Cr the mouth of 

die uaps to exclude the rain and other unwanted particles. 5% 

fonnakkh)-dc ,olution was used in the container (trop bottle) lo avoid 

�posi1ion of trapped species. The traps were cmpucd al fortnightly 

Ullen1ls during which the solution was also changed. samples were 

empu«I mto small jars transported to the laboratory where specimens were 

mnovtd and stored into vials containing 70% alcohol or dried preserved in 

inlcet boxes for idcn1ification. 

The arthropod fauna prevalent al fortnightly intervals in maize fields 

wett enumerated with the help of pitfall traps at fortnightly intervals. 

Fifteen pi1fall traps were ploccd at random for counting the arthropod founa. 

The mc,an of individual per 1 S pitfalls tabulated as the mean population 

(fllnll) wise) per three months. 



• 

·- , 

./- , 

r 
• 

• . ,l 
,_, £!- 

• 

-- r - 
.J"J'., 

Ptate 11. Pitfall rrap. 

Plate 111. Soil sampler {Auger) and Hcrlesc funnel 



3.2.1 Soil [1Craclion 

Soil inhabiting arthropods were estimated by taking core samples 

(deplh 0·10 cm). The samples were collected with the help of an Auger' 

(Pla!e Ill) having a dimensions of Scm. in diameter and ICk:m. long fitted 

wub 25cm. long hand It'. Five numbcn each of such samples were collected 

tom thrtt different fields at fortnightly intervals. The soil samples were 

brou&ht to the laboratory and processed through a set of Berles Tullgrcn 

funnel apparatus u described by Macfodyan (1955) for 10 to 12 hours. The 

l\'allable arthropod were counted under stereoscopic microscope and 

ldenulicd. 

lhc arthropod fauna prevalent at fortnightly intervals in maize fields 

"'ere enumerated with the help of soi! sampler. Fiflccn soil Sllmplcs "ere 

roll1Xtcd twice at random for counnng the mean monthly population of 

anhn:ipod fauna. Therefore, I.he data was subjected to arthropod popululion 

as trimonthly intervals. 

J.l.J, Light T"'I' 

This method was followed for trapping night-active insects 

(Nocturnal) for I.his purpose, scientifically designed light trup box were 

used with electric source of light (Chlns11ra light trap). and however. 

hurricane lamp wa.s also used when elcctncity was not accessible in those 

selected fields for sampling (uphill). Three numbcn of such hght traps "'ere 

installed in each field at a dmance of 50m. The trup with a dimension of 83 

x 24 (h x b) with a funnel of)Scm. long. 41 cm. diameters was used {Plate. 

IV). A 100 wan, bulb was connected above the funnel and the arthropod 

trapped were collected m a box of 4 ! x 24cm. (LxB) which was plact'<i 

below the funnel. The light was kept ON' from 6:00 PM to 6:00 AM daily. 

25 



Plate JV(•)- Llghl trap {Chinsura type] 

Plate IV (b). LIAhl 1r11r (Hurricane lamp type) 



Tln,e ligln uaps Wt"re installed in lhrcc: diffen:m fields (one each) and !he 

••r••�ts of ucse trapped species were collected at weekly intervals and 

- brought io the Jaboraiory for eoun1ing. recording preservauon and 

idenbfiamon. 

Th,c arthropod fauna prevalent at "'eekly interval! in maize fields 

- n,umcratal wilh !he help of light traps. Three light traps were 

ia&alled al nm»Orn for counung lhe anhropod fauna. The data so generated 

-.: sub_ie,:ted to mean ui monlhly family wise arthropod population Table. 

ll4. SWttp Ntl 

This method was adopted specially 10 sample the arthropod !hat is 

clo,cly associated whh crop canopy. An insect- net (Plate. V) with 

alunnm,m linndle of70cm. long. JOcm. rim and a netted dolh bag of72cm 

long with I .Sm. mesh size was used for colkct,on. Five sweeps were made 

mndomly from each field at fortnightly interval, The population collected at 

lonnightly intervals was subjected to ui monthly family wise population 

llld art presented in table. 

l.1. Mdtoroktgia.l rtterds 

Dunng !he period of im·esllgation. information on the meteorological 

data "''Cl'C obtained lrom the Office of the Soil and Waler Conservation. 

Dimapur for Plain area.. ]CAR Research Complci< for foothill area and 

IIIC'ICOrological observatory station at Stthu, Kohima for uphill area. 

(hg.1-3) The meteorological data for three different locations are tabulated 

llld presented in Append ix I. II and Ill. 
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3.4. Obsen1•tions •nd preservatlen of specimens 

Minutes and !IOI\ bodied insects such as Collembola. Miles, Spiders. 

Wire ,,.orrns etc were examined under stereo Binocular Microscope with 

ma1111ification l07t 10 )0Jt or 20x to40x and wide-field eye piece WF l Ilx 

and a build in incident light with 6v·20w halogen bulb. 

J.4.1. Wet preurvation 

The collected specimens were preserved in gla.u vers (1.2em. 

di11n1ctcr and Scm. length) containing Oudeman's fluid (87 pans alcohol. S 

part$ glycerin and 8 pans glacial acetic acid. Precautions were taken to 

submerge the specimen completely in the nuid. (Piute VI). The glass vials 

were rclillcd from time to time with the liquid preservatives. 

J.4.2, Ory 11rncrvation 

Collected and killed insects specimens were pinned properly end 

dried by exposing them to sunhght in urder 10 remove excess moisture and 

kept Lhem in insect boxes for funher identification and to keep tht.'lll in 

Insect museum. (Plate VII). 

Macro arthropod epectmens were identified visually while the micro 

anhropods were identified with the help of stereo-binocular microscope 

following the keys and microohotogruphs as per George. 2000.: Neil el (I/,. 

2003,: Van and Abdul, 1986.: Anonymous, 1997 and Anonymous. 2006. 
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Un-identified specimens were identified by providing preserved 

specimens to the raxonomisus working at !ARI. New Dellti. PDBC (/CAR). 

Bangalore and Zoological Survey of India (ZSI). Kolkat.a. 

St•tislkal analysis 

1lie mean family/order and insect species wise tri monthly 

population of anhropods prevalent in maize ecosystem of Nagaland 

collected through four sampling methods wen: subjected 10 seasonal 

mcidence and divcr:sny abundance. retauve abundance and relationship with 

1biotic faetor:s Therefore. the common/ uncommon anhropod infonnation·s 

an: presented in tables. graph� separately. 

i). Shanoo11-Wicnu divcnily indn: Th,s index considers both the number 

of species and the distribution of individuals among species (Kikkawa. 

1?96). The formula for this index 1s:- 

II • - L p; lot:, p;. 

H • the Shannon-Wiener biodiversity mdex 

p, • the proponion of individuals in the I" samples [relative 

abundance) 

log.• The natural oflog of p, 

li) Simpson-Yule divt'nity indn This index is weighed towards the 

abundance of the commonest species rather than providmg a measure of 

species richness (Magurram. 1988) The formula for this index rs 

O • 1/C, "here C • probability staustic. which is calculated as. 
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C ,.  [  pi'. when: pi • the proponion of the individuals in the itll 

species. 

iii) The relative abundance of different arthropod present in three maize 

ecosystems wen: statistically worked out by followmg the method as 

suggested by Singh and Rai (2005). 
a 

R - - , r n o  

"  

R  •  Relative abundance % 

a - No. of individuals present on date of sampling 

n • Total population ofall species 

And. 

i�) Correlations betv.een the anhropod and abiotic factors (Maximum & 

Minimum temperature. Rainfall and Relanve Humidity) wen: calculated by 

using the fonnula from Microsoft Office Excel and SPSS (1997). 
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CHAPTEA - IV 

�XPERIMENTAL FINDIN6S 
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CHAPTER-IV 

EXPERIMENTAL FINDINGS 

The findings or the present study on Bio diversity of arthropod fauna in 

mlllC 1:1:0S)Stem at different ahitudes of Nagaland which was carried out 

Mlllg September 2002 to August 2004 are discussed and illustrated in this 
.... er, 

t.l. Stuonal insect pest ('OmpleI population at three different 

maiu ecosystem 

The arthropod populations which are obtained from maize ecosyslem 

iom three locations during September 2002 to August 2004 are hsted and 
llbulaic:d in Table 2. All the Pests. Natural enemies and Non pests are listed in 
lktabk. 

The inventory of arthropod fauna from three different locations revealed 

.. (Table 2) 13 arthropod orders under 40 families and species were 
n,cordcd_ Order Coleoptera recorded the maximum arthropod families l I no. 

YU: Carabidae, Coccinellidae. Cicindellidae, Cerambycidae, Scarabacidae, 
Melononlhidae, Hydrophyllidae. Buprestidae. Elatcrid. Mcloidae and 
Cwtuliniodae. Family Carabidae was recorded highly abundant from all the 

local1t)II$ and the remaining families recorded moderately or their presence. 

T1lc family Hydrophyllidac was recorded only from plain area so as 
Cun:11lmiodac from foothill maize field. 
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Table 2. lnn111ory of •rtbropod ra111111 in main rt.osysltm at tbree loationa. 

·- 
On!� Family eon,....,.,N...,� Scientific Location 

neme 

- - 
.... 

' c Carabida G,-.d bffllc Uaid,,,,fftcd • •  •  •  •  •  C°"indlicLM �rdbo:dlc Coce1•/la • • • 

Cicioookllid. ..... c.,,,,,.,, .. • • • 

,-� Tnmt borer 1111idomfied • •• • 

Scanii.cidH ""' ..... H�/1 • • • • • 

Mriorloontl11clx White 

' Ullidamli<d • • • H ltidK Wa1ttbfflk Uaet,fied • • . . 

•• �·"" Met1hc borcr Uaidcffl11i<d • • 
. EJ11«idac Clid bfflle Unidesuilicd • • . 

M- Bli51er btttk U.idauilied . 
• • 

C..a.liniodar """'� .. lhlide,,1jfial . 
• . 

' """ 
� Corrid .. G .... , ,, 

ocorUII • • . 
,,, .... 

�- 
• • • 

rm ...... ....., Still ... • • • •  •  

CocadidK c ..... • • •  •  
�phacid1e ...... $ogrwlld .<pp • • . 

'-n 

Cicacltlli� G- Caf,,na,pn;1a • • • 

� ... 

I � GnllicLM Fiekl cnctei 

"""" 
• • • •  •  

Acrididac ShonlKned Hw,oglypl,"' • • • • • •  

·-- 
Tcapida< I r...1 b<:,n,«1 Unident,li«I • • • 

Grylou,lpidae Mok<rickel Gry110lolpa • • • 

- • H)'lllmoplaa fon,,iddae A• 
,,.,,,,., 

• • • • • 

orirnsaJu 

v ... w Uaicknttfied • • . 

' • •• Mwsctd8c "' Uaidcntilied • • • 

A idK � ... U..1dau11ied • • • 

• -·· 
Coe111 ,..id&r ,. 

' 
� ... • • • 

A .  wbe  Damsdfty u, .... • • • 

' ·-� '""""' '""'""' hnp1,,,.,,.., • • • • 

-"'- M•lic!K Prniaa M•ll• Unideimfoci • • • 

• ill forf11:11hdae Es wi• Unide,,tilied • • • 

• � r ... ilidw T(l'miles M11<•�-, !ii • • • • • • 

" 
NDCIUidH Main borer Oulo • • • • • l')nJid.,. Clllefl>1lbr CIIQ/)l,al«ro,:" • 

• 
. 

""""' C• 
.,,. 

Unide,,ufi<d • . . 

" 
, ......... 

' "" !"" 
rn�o», • • • •  •  •  

o, idM .. • • • 

A-� ... 

' . 
• • • •  

" 
Collmlbob. "'- . C�lcmk,11 ,_.,. 

• • • • 

PoduridK Collcmllob 11,11dauilied • • • • • • 

" ,�- Tm111 
' 

Miln U•i6mtificd • • . 
T- ..... Mi1n Hidmlif,ed • • • 

. 
• 

- 
·-- 



Family Coreidae. Falgoridae. Pcntatomidae. Cicadidae, Dclphacidae 

lld Cicadellidae under orded Hemiptera were recorded with their genus 

l,qt«o,isa spp, Dalycoris spp, Cofana spectra, Sogatella spp and Cafana 
-9'ttf11 except for Falgoridae which genus was unidentified. It was evident from 

6c llblc that the degree of their presence is reflected except for Leptocorisa 

9P and So gate Ila spp which were not recorded from uphills. 

Field cricket Acheta spp. Shon homed grasshopper Jlieroglyphus spp. 

Loq homed grasshopper (unidentified). and Mole cricket Gryffmalpa 
'fnt- were found recorded as highly abundant for the firsl two genus and 

le mnaining genus shows their presence from all the fields. 

Fonnicidae and Vcspidae. 0: Hymcooplera represented by ants Dory/us 

n,uo/u and wasps (unidentified) were found recorded highly abundant at 
plilm and foothill and moderately abundant al uphill (for fonnicidac). where as 
""!) presence was recorded from plain and foothill but was absent at uphill. 
Likewise Dipteran mes Muscidae and lcafminer Agromyzidae (unidentified) 
� recorded moderately present from all the fields. Also Dragonfly 
�mis spp; family Coenagrionidae 0: Odonata was moderately abundant 
lld Agrionidae (Damselfly) records its presence from all the fields. 

Dictyoptera; family Blauidae and Mantidae; cockroach Periplaneta 
,_,K..:11111 and praying mantis (unidentified) were found recorded moderately 
I 1en1 from all the three maize fields. so as the O: Dennaptera; family 

hrficulidae. Ear wig (unidentified). 

Termites Macrotermes spp, under family Termilidae 0: lsoptera was 
.... highly abundant from all the fields. Lepidopteran moths and caterpillars 
ti fllliily Noctuidac Chilo spp. Pyralidae Crwpha/ocrocis spp and Pieridae 

JI 
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(lllliden1ified) were recorded highly to moderately abundant. except for 

Picridac, it was found recorded from plain area of their presence but was nil at 
foothill and uphill. 

Spiders 0: Arandda; families Lycosidac lycosa spp. Oxyopidae 

(}ryofNs spp and Araneidae Argiope spp recorded their highly to moderately 

pracnce from all the three maize fields. Apan from the above anhropod fauna 

I few species of Collcmbola family 1::ntomohyridac Anurida :pp was recorded 

IIOderltely ahundan1 from plain and foothill maize fields and highly abundant 

Ihlen uphill area. Family l'oduridac was recorded highly abundant from all the 
lldds. Likewise mites of family Tcnuipalpidae and Tetranychidac were 

recorded moderately prcscn1 from all the fields except for Tcnuipalpidae which 
wa recorded nil from uphill area maize field. 

The details of the Findings arc discussed in Che nexr chapter under 
lliuibk headings. 

U Biodiversity of Soil Surface Arthropod Fauna 

ill. Plain Area (Oima11ur) 

Abundance of soil surface inhabiting arthropod fauna in maize field 
ICIDS)Slcm from plain area (Demapur) during September 2002 to August 2004 
b pitfall 1raps is tabulated in Table3, Fig. 4. Their seasoner occurrence and 
demily shows that the Coleoptcrnn recorded the maximum number of families. 
Among the eolcoptcran, family Carabidac (10.18) recorded maximum 
populalion during June to August 2004 and the minimum (2.05) during 
December to February 2003-04. The other families: viz; Ciccindillidac. 
Sanbaeidae and Elateridae was also recorded during the time of investigation. 
C"icmdcllidae wa� found maximum (3.38) during Jun.-Aug in 2004. and less 
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or nil during Sept.-Nov. and Dcc.-Fcb. Scarabacidac was found maximum 

(11 16) during March to May 2003 and nil (0.00) in between Sept. 2002 and 

Feb. 2003. The family Elateridac was at its maximum duringJun.-Aug. in 2003 
{4.93) and was nil during Sept. - Feb. months. 

Among Onhoptera. family Gryllidac was recorded maximum (27.64) 

during Mar.·May 2003 and 1hc minimum (7.25) Jun.-Aug. in '.l/°4· The family 

(jryllotalpidac was recorded maximum (0.92) during Mllr.-MaY in 2004 and nil 

10 00) during September to November. 

Arachnida. family Lycosidac was found maximum (18.58) during June 

ID August in 2003 and the minimum (5.25) during December to February in 
200)-04. 

Among Hymcnop1cra, family Forrnicidac was recorded maximum 

150 29) during Sept.-Ncv. months in 2003. while they were less ( 10.25) during 

Dec -Feb. in 2003-04. This family was found to the most dominant arthropod 

recorded during the time or investigation. 

Family Forficutidae: order: Dcrmaprcra was recorded maximum (0.52) 

...,.8 March 10 May in 2004 and an: nil (0.00) during September to 

Her.ember. 

Blanidac. order Dictyoptcra: was found recorded its maximum (1.64) 

•ms Sept.-Nov. season in 2003 but was tess during Dcc-Feb. season. 

Undc:r Collembola. family Podundae dominates the arthropod 

population which was recorded the second largest diversity (103.38) during 

Ma.-May season in 2003 but were completely nil (0.00) during Dcc.-Feb. 
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season. The other family under this order includes Entomobyridae with its 

IIIXimum catches during Mar.-May and Sepr.-Nov. season, and was minimum 

or oil during Scpi.-Nov. and Dec.-Feb. season. 

Mites comprises of family Terrnipalpidac and Tetranychidae which were 

bind maximum during Scpl.-Nov. season (9.31 and 0.99 respectively) but 

wm: nil (0.00) in Dec.-Fcb. season. 

The diversity indices: (H. and D): ranged between 0.01 • 0.16: and 1.04 

• S.28 respectively which differs srgrnficantly in both the cases. From table 3, 

il lhows that family Fonnicidac was more diversified as compared to other 

fllllilks (H • 0. 16) followed by Poduridac of Co!lcmbolan order (H - 0.1 S). 

Among these. the most abundant family remained Pormicrdae (D = 1.04). 

U.2. Foothill Area (Mediphema) 

The means of soil surface inhabiting arthropod fauna at foothill areas 

(Medziphema) m maize ecosystem was collected seasonally during September 

2002 to August 2004 (fortnightly collection) are tabulated and presented in 

Tllblc 4 and Fig. 5. From the table it is evident that Colcopteran recorded the 

9DSt diverse family. The most abundant and regular arthropod family was the 

Nlllllicidae under order Hymenoptera and the lowest was family Acrididac 

lllkr order Orthoptcra. 

Among the colcopteran. family Carahrdec (2.3) is recorded maximum 

tiring June 10 August 2003 and the minimum (0.33) numbers is rceorded 

ilimg December lo February (2002-03). Families: Searabaeidae was found 

9Wmum (3.69) during March to May 2003 and less (0.3) in between 

December and Feb. (2002-03). Ciccindillidae and Elateridae were also 

IIOOl"ckd during the time of investigation. Cicindcllidae was found maximum 
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(0.17) dunng Sept.-Nov. in 2003. and was nil (0.00) during Dec.-Feb. season. 

1k family Elatcrid was at its maximum during Mar.·May season in 2004 

(015) and was nil (0.00) during September to February months. 

Gryllidae: Order: Orthoptera was recorded maximum (3.65) during 

Sep:.·Nov. season in 2003. The family Gryllotalpidae was recorded maximum 

(016) during Dec. 10 Feb .. they were found minimum during Sept.-Nov. and 

Sept.-Nov. season. A few species of family Acrididae was recorded during. 

W.Ch 10 August months. 

Arachnida. family Lycosidae was found maximum (2.S) during June to 

Algust in 2004 and the minimum (0.9) durmg December to February in 2002- 

11. 

Among Hymenopterans: family Formicidae was recorded maximum 

14.79) during Sept.-Nov. months in 2003. while they were less (3.21) during 

On: ·Feb. in 2002-03. This family was the most dominate arthropod diversity 

attdl as the prominent recorded during lhe period of investigation. 

Family Forficuhdae: order: Dcrmaprera was recorded maximum (0. 12) 

to May in 2003 and are nil {0.()0) during September to 

Blanidae. Order: Dictyoptcra: was found recorded its maximum (0.27) 

1k worlcer termites: family Termitidae was also found recorded during Dec., 
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Ccnemtcle: family: Entomobyridae was recorded its maximum (J.64) 

dunng Mar.-May season in 2004 but were comph::tely nit (0.00) during Sept. 

Nov. season. The other family under this order includes Poduridac with its 

muimum catches during Mar.-May and Sepr.-Nov. season, and was nil during 

Sq,t.-Nov. and Dcc.-Fcb. season. 

Mites; family: Tenuipalpidae and Tctranychidac were found maximum 

dunng Sept-Nov. season but were nil (0.00) durmg Oec.-Feb. season 

The diversity indices; (H. and D): ranged between 0.01 - 0.16: and 0.75 

· 5.43 respectively which differs greatly in both the cases. From table 3, it is 

nidcnt that family Formicidac was more diversified as compared to other 

families (II >= 0.16) followed by Gryllidac (H "' 0.12) and the dominance 

lrlhropod family was rcpresenu.:d by Formicidac (D .. 0. 75). 

4.2.J. Uphill Area (Kohima) 

Drversuy of soil surface inhabiting anhropod fauna in maize licld 

CC()S)'stem from uphill area (Kohima) during September 2002 to August 2004 

from pitfall traps is tabulated m Table 5, Fig. 6. Their seasonal occurrence and 

lbundance shows that the Colcopteran recorded the maximum number of 

farmlies. Among the coleopteran, family Carabidac (1.9) is recorded maximum 

Dng June to Augusl 2004 and the minimum (0.04) numbers is recorded 

during December lo February 2002-03 The other families: viz: Meloidae, 

Sc.anibacidae and Ciccindillidae were also recorded during the period of 

11\�tigation. Mcloidae was found maximum (0. 18) during Mar.-May in 2004 

IDd 11·as nil (0.00) duringSept.-Nov.and Dec.-Feb. Scarabaeidac was found in 

equal numbers (0.13) during Sept.- Nov and Scpt.-Nov. season in 2002 and 

2004 respectively. The family Ciccindillidac was at its maximum during Mar. 

� in 2004 (0.1 l)and was nil during Oec.-Fcb. season. 
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Among Orthoplera. family Gryllidac was recorded maximum (I.I) 

UUlg Sept.-Nov. season in 2004 end the minimum (0.17) in 2004 Dcc.-Feb. 

KISOR. The family Gryllotalpidae was recorded maximum (0.12) during Mar. 

Ml} season in 2004. They were found nil (0.00) during Scpt.-Nov. and Sept. 

Nov. season. 

Arachnida. family Lycosidac was found maximum (1.21) during June to 

ADgw:t in 2003 and the minimum (0.21) during December to February in 

2003-04. 

Among Hyrncnoptcra. family Formicidac was recorded maximum 

(IS 21) during Sept.-Nov. months in 2003. while they were less (1.06) during 

DK -l-eb. in 2002-03. 

Muscidac, Order: Diptera 11as recorded equal in numbers (0.28) in 

lcpl -Nov. season on both the years i,c. during 2003 and 2004 but was 

••mum during Dcc.-Fcb . .swasons. 

Family Forliculidac: order: Dermaptcra was recorded maximum (0.22) 

Anag Mar.-May season (March to May) in 2004 and was negligible during 

Blattrdae order Dictyoptcra: was found recorded maximum (0.3) during 

lc,t.-Nov. season in 2003 but was less (0.09) during Dec.-Fcb. season in 

ilD!-03. 

Under Cullcmbola. family Entornobyridae dominates the arthropod 

,..,.,ion v.hich was recorded the larges! diversity (37.24) during Mar -May 

m 2003 but were less during Dcc.-Feb. season. 
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A few numbers or termites was found recorded during Mar.-May season 

(011) in 2003 and 2004 but were nil (0.00) in rest of the season. 

The diversity indices and the dominance anhropod as represented by H 

llld D: ranges between 0.0 I - 0. !6; and 0.41 - 5 98 respecuvely. Table 5 shows 

.. farmly Fonnicidac was more diversified as compared to other families (H 

• 0.16) and the dominance arthropod family was represented by 

f.alofnobyridac (D - 0.41 ). The diversity indices and dominance differs greatly 

ii both the cases. 

0. Soil inh11bi1ing arthropod fauna collected from 0-IOcm layer or 

soil 

UI. Plain area (Dimapur) 

The diversity of soil inhabiting arthropod fauna from 0.1 u-cm. layer of 

IOU profile al plain area (Dimapur) per samples in maize ecosystem and was 

U!lkcied seasonally during September 2002 to August 2004 are recorded and 

pracn1ed m Table 6, Fig. 7 

The table shows that the arthropod populations include mostly the mites 

lld collcmbola. The most dominant and prominent group of arthropod under 

.,_ group was the family Tetranychidac. which was found recorded its 

mximum (1.35) during Scpt.-Nov. season in 2003 and less durmg Occ.-Feb. 

(0.01) m 2003-04. Family Temnpalpidac was recorded maximum during Sept. 

Nov. season in 2003 (0.57) and less durmg Scpt.-Nov. season (0.07) which was 

ii contrast to pitfall traps. 
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Collembolan ramily includes Poduridae. which was recorded maximum 

(065) during Sept.-Nov. in 2003 and teast during Sept.-Nov. in 2002 (0.08). 

Olber group includes Fonnicidae Order: Hymeoopten recorded maximum 

10.2&) during Scpt.-Nov. season in 2003. A few numbers of the Dipteran 

mggots was recorded (0.19) in 2004 Mar.-May season. and least during Dec. 

Feb. in 2002-03. Worker termites under family Termitidae was also found 

m:orded its maximum (0.11) during Sept-Nov. season in 2002 and least (0.01) 

dunng Scpt.-Nov. in 2003. 

The diversity indices: (1-1. and D): ranged between 0.01 - 0.16; and 1.09 

- l.76 respectively which differs greatly in both the cases. From table 6, it is 

cat th.at the family Tctranychidae was more diversified as compared lo other 

mllilies (1-1 • 0.16 ) followed by Poduridac of Collembolan order (II • 0.1 SJ 

ml the dominance arthropod family was represented by Tetranychidae (D • 

104) and the least was represented by Termitidae (D • 2. 76). 

fJ.2. Foothill Area (Medziphema) 

The mean of soil inhabiting anhropod fauna collected from 0-10 cm. 

!Iyer of soil at foothill area in maize ecosystem during September 2002 All gust 

2004 are recorded and presented in Table 7 Fig. 8. The diversity of different 

-*opod m:orded was dominated by Mites and Collcmbola and were found 

hiplollt the season. 

Soil inhabiting arthropod fauna in foothill area maize ecosystem mainly 

cmsisu of five orders. six families and three classes of arthropod. 

Collembolans. Mites and Mymenopterans were the dominant. The family 

Poduridac. Order: Collembola recorded (2--69) maximum during Dec -Feb. 

msoii of 2003-04 and was kasl during Sepl.-Nov. season in 2002 where as 
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liinily Entomobyridae was maximum during Sept.-Nov. season in 2003 (0.99) 

but least during Sc-p1.-Nov. in 2002. 

Family Tenuipalpidae (miles) recorded its maximum during Sept.-Nov. 

tcason in 2004 {2.33) but kasl during Sept.-Nov. season in 2002. A few 

-.hers of family Tetranychidae was recorded its maximum during Sept. 

No\. season in 2004 {0.45) and minimum during Dec.-Fcb. season of2002-03 

(0.06). 

Apart from the ebcve arthropod; family Formicidae (ants) under Order: 

llyinenople:ra recorded its maximum presence during Mar.-May season in 2004 

(OS4) and least during Sepi.-Nov. season in 2-2 (0.06). However. a few 

-hers of Dipleran maggots are recorded during the period of study 

especially during Mar.-May and Sept.-Nov. season (0.08) between March and 

Mpl5t 2004. 

Some worker termites under order: Jsoplera. family Termitidae was 

IICOJded maximum during Sept.-Nov. of2003 (0.22) but was nil (0.00) during 

Scpkmber to November 2003. 

The diversity indices and the dominance anhropod as represented by H 

al D· ranges between 0.02 - 0.16: and 0.82 - 3.94 respectively (Table 7) 

laly Poduridae and Tenuipalpidae represent both the diversity and the 

4aain.nce characters. (H = 0.16: D • 0.82) 

W. Uphill are• (Near Kohima) 

The mean of soil inhabiting anhropod fauna collected from 0-IOcm. 

of soil at uphill area in maize ecosystem during September 2002 August 

art tabulated and presented in Table 8. Fig. 9 
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The soil inhabiting anhropod fauna in upland area maize ecosystem 

111mly consists of Mites. and Collembolans. Mites' family. Tetranychidae was 

maximum (\.45) during Sept.-Nov. season in 2004 and was least (0.18) during 

Dcc.-Feb. season in 2003-04. 

Collembola dominated the arthropod catches in upland area of maize 

eecsystem during the period of invesrigauons. under which. family Poduridae 

QS recorded muimum (5.8) during Sept.-Nov. season in 2003 and was least 

"1ng Dec.-Feb. season (0.01) in both the years. 

A few numbers of Coleopteran order under family Scarabeeidae was 

Ibo found recorded during Mar.-May and Sept.-Nov. months but was nil 

(000) during Sept.-Nov. and Dec.-Feb. season in both the years of 

iltcs1igations. 

The diversity indices H and D represented by 0.15. 0.1 I, 0.04 (for 

Tctranyehidae. Poduridae. Scarabaeidae) and 0.3 l . 1.12. 3.17; (Poduridac, 

Tcnnythidac. Scarabaeidae) and their totals of 0.30 and 4.60 respectively 

U Night active arthropod Fauna 

UI. Plain Area (Dimapur) 

Diverse group of night active arthropod fauna (light trap) recorded 

lllSOnalfy from plain area (Dimapur) in maize ecosystem during September 

M210 August 2004 is presented in Table 9. Fig.IO. The table shows that a 

11111 of 12 anhropod orders and 33 families arc recorded during the period of 
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Coleoptcran order recorded the highest number of arthropod family; of 

11,h1ch h.ydrohillidae dominated the group of anhropod family with 27.77 

eembers during Mar.·May season m 2003 and was as low as 0.07 was recorded 

during Scpt.-Nov. in 2002. Family Chrysomelidae was recorded maximum 

(l.46) during Sepr.-Nov. season in 2003 but were compktcly nil (0.()()) during 

!kpt.-Nov. and Dec.-Feb. months. Scarabacidac was recorded highest number 

during Mar.-May season in 2003 ( 14.6S) and was least (1.04) during Dcc.:.-Fcb. 

111 2003. The family Ciccindclidae was at its highest (\.42) during Scpt.-Nov. 

11111 as low as 0.03 during Scpt.-Nov. in 2003. A few individuals from families 

Cerambycidac, Bubrcstidac and Elatendae were recorded their maximum 

presence during Scpt.-Nov. season but were ml in Dcc.-Feb.s. Carnbidac which 

•-.s a dominant figure wes found present through out the investigation periods 

with their maximum in 2003 Sept.-Nov. season (5 .11) but was least (0.33) 

clwing the same season in 2004. 

Penlatomidae. Order; Hcmiptera recorded maximum during Sept.-Nov. 

KISGl1 m 2003 (4.15) but was nil durmg Dec-Pch. season (0.00). Similarly. 

limily Corcidae. Belastomidac, Cicadidae. Falgoridac and Delphacidae were 

rttordcd the maximum during Scpr.-Nov. season of 2003/04 but were nil 

during Dec-Peb.s except for Delphacidac which was recorded through out the 

"""'· 

Orthopleran includes family Gryllidac. Grylolalpidae. Acrididac and 

Tmigonidae which were found recorded through out the season except for the 

ml two families which were nil or less during Scpt.-Nov. and Det:.-Fcb. 

sason. Vaspidac and Fonnicidae were the two Hymenopteran n.:corded during 

fie lime of investigation and were recorded maximum of 5.65 and I 4.5 during 

ltbr.·May and Sept.-Nov, respectively. 
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Diptcran fly Culicidac was recorded maximum during Mar.·May season 

(32.&8) in 2003 and suddenly disappeared in Sept-Nov. season. Muscidac and 

AWomyzidac recorded the maximum of 0.8 and (6.28) during Dec-Feb. in 

2002.03 and 2003-04 respectively. Coenagrionidae (dragonfly) and Agrionidae 

(damselfly) belongs to Order Odonata were also recorded almost through out 

die .season except Agrionidae which was found nil (0.00) during Dec.-Feb. in 

2003. Lepidopteran moth and butterfly belonging to family Pyralidac and 

Noctuidac were recorded maximum during Mar.·May season: 16.68 and 3.69 

md Picridac ( 1.54) in Scpt.-Nov. season in 2003 respectively. 

Winged 1ermite belonging to family Tcrmludac, Order: Jsoptcra was 

fffiltded maximum during Scpi.-Nov. in 2003 (10.23) but were nil (0.00) 

Ulng Sepi.-Nov. season. 

B!atidae and Mantidac. Order: Dictyoptcra was recorded maximum 

Dlll!lbcr during Sept.-Nov, season i.e. 0.61 and 0.15 respectively in 2003 and 

less during Dec.-Feb. season. Fcrficulldec. Order: Dennaptera W8.'I recorded its 

1111X1mum during Sepc.-Nov. of 2003 (0.38) and was nil (0.00) in Dcc.-Fcb. 

,ruon. so as Theriidae of Order Arachneda recorded maximum of 0.45 during 

Xpc.-Nov. of 2004 and nil (0.00) during Dec.-Fcb. season. 

The diversity indices of arthropod as represented by H: ranges between 

001 · 0.14: and the dominance between 1.43 and 6.01 (Table 9). Family 

H)drophillidae represent the diversity and the dominance characters. (H • 

0 14): (D •1.43), followed by Culicidae ( H = 0 ! 2: D • 1.68) respectively. 

4..4.l. Foothill Area (Medz.iphema) 

Diverse group of night active anhropod fauna collected at foothill area 

per trap in maize ecosystem during September 2002 to August 2004 is 
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,mcntcd in Table 10. Fig. I 1. An overall observation of arthropod fauna in 
I 

hlhill area maize ecosystem consists of 10 orders. 31 families. 

Coleoptera comprises of nine families in which Scarabaiedae dominate 

Ille group of catches. Family Carabidae recorded (6.51) maximum during Mar. 

May season in 2004 and the least during Scpt.-Nov, season in 2003. 

Olrysomelidae was maximum during Sept.-Nov. in 2004 (0.3) but was nit 

(000) during Dec.-Feb. season. Scarabaicdac wes abundant through out the 

lelSOn with its maximum during Sept-Nov. in 2003 (13.48) but Cicindelidae 

WIS maximum during Dec.-Fcb. season in 2003-04 (I.OS). Family 
Cwtulionidae was maximum during Sept.-Nov. season (1.05) in 2002 but was 
Iii (0 00) during Sept.-Nov. season. Family Elateridae was found maximum 
'-mg Scpt.-Nov. in 2002 (\ 02) but was nil (0.00) during Dec.-Feb. season. 

Ccnmbycidae was maximum during Dcc.-Feb. season (1.40) in 2002-03 so as 
Coccmehdac (1.05 in 2003-04) but were less the remaining season. 

llemiptera compnses of seven families. Coreidae. Pentatomidae. 
Bekistomatidae, Fulgorrdac. Cecadidae and Dclphacidae in which Dclphacidae 

.. jnated the group of catches in number. Coreidac and Pentatomidae were 
m1mum during Sept -Nov. in 2004 (l.87 and 1.71) but were nil (0.00) during 
Dcc.-Feb. months. Belustomatidac was maximum during Sept.-Nov. season in 

2llln (101.J so as Cecadidae (1012). Fulgoridae recorded maximum durmg 
Dec.-Feb. season in 2003-04 (I.OS) and were nil (0.00) between September 

arul May 2003. Delphacidac was at its highest during Sep!.-Nov. (10.73) 
�2004. 

Order Onhoptera includes Gryllidae which was maximum during Mar. 
in 2003 (3.10) dominate the catches and were found through out the 
so as Grylotalpidae (0.28) during Mar.-May season in 2004. Acrididae. 
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tccon,d larges group was recorded through out the season with its maximum 
Ming Sept.-Nov. m 2003 ( 1.61) followed by Tcttigonidae (1.05) during Sept. 
Nov. in 2002. 

Vaspidae and Formicidac Order; Hymenoptera were recorded through 
tlll the season with their maximum during Mar.-May and Sept.-Nov. season in 
2003 (2.40 and 2.17) respectively. Coenagrionidac (dragonfly) and Agrionidae 
(41mse111y) belongs to Order Odonata were also recorded almost through out 
it season except Agrionidae which was found nil (0.00) during Mar.-May 
leaSOn. Diptcran fly Culicidae was recorded maximum during Dcc.-Feb. 
tmon (1.07) in 2003-04 and were ml (0.00) during Sept.-Nov. season. 
llmcidae recorded the maximum of0.61 during Mar.-May in 2004. 

Bteudae and Mantidae. Order: Dictyoptcra was recorded maximum 
...tier during Sept.-Nov. season i.e. 1.07 and 0.30 respectively in 2002 and 
2003 Lepidoptcran moth and butterfly belonging 10 family Pyralidae 
Nyq,helidae and Noctuidae were recorded maximum during Mar.-May season 

which was recorded maximum during Sept.-Nov. 

Winged termite belonging 10 family Tennittdae. Order: lscptera was 
IICOnlcd maximum during Mar.-May in 2004 (4.30) but were nil (0.00) during 

The diversity indices; (H. and D): ranged between 0.01 - 0 16; and 1.10 
S.42 respectively which differ significantly in both the cases. From table I 0, 
ii clcar that the family Scarabaeidae was more diversified as compared to 

families (H "' 0.16) and the abundance arthropod family was also 
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rrpn:stnled by the same family (D • LIO) and the least was represented by 
Buprestidae (D "' S.42). 

4.4.J. Uphill Area (Near Kohima) 

Diverse group of night active arthropod fauna (light trap) recorded 
ICISOnalJy from uphill area (Kohima) in maize ecosystem during September 
2002 to Augus1 2004 is presented in Table l l. Fig. 12. The table shows that a 
.._I of 20 families belonging to different orders were recorded during the 
pcnod of investigation. 

Araneida with two different groups were recorded, through out the 
telSOn in whlch. Theridid spider was the dominant group with its maximum 
(0.21) numbers of mean catches during Sepr.-Nov. in 2004 followed by 
Saltte1d (0.11) in the same season. 

Order; Colcoptcra compris ... -s of family Cerambycldae, Mcloidae, 
Cll)some!idae, and Coccinelidae were found recorded during the period of 
atcslig11ion in which Chrysomctidae dominate tht group with its maximum 

.110.35 during Mar.-May in 2003 followed by Mcloidae and Cerambycidae 
123 and 0.12 respectively. Coccinclidac was maximum during Sept.-Nov. 

-� (0.10 in 2003) but were nil (0.00) during Sepl.·Nov. and Dcc-Feb. 

Among Onhoptera; family Acrididac, Tectigonidac and Gryllidae were 
.,""' with their maximum records of0.49. 0.18 and 0.18 during Sept-Nov. 
II 2004 respectively. Also Diptcrans Ilies of family Muscidac was recorded 
-imum (0.25-06) during Sepi.-Nov. season 
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Family Pcntatomidae and Cicadcllidae of l-lemiptera and 
Cecn.grionidae of Order; Odonata were recorded through out the season 

Dictyoptera was represented by family Blattidae and Mantidae ofwhich 
Blamdae dominate the group with its maximum during Dec-Peb. season in 
*2.03 (2.63). but Mantidac with only 0.12 numbers during Mar.-May in 
2803, so as Noctuidae. Order; Lcpidoptera with 0.58 durinng the same season. 

Dennaptcran (earwig) family Forficutidac. [soptcran (winged tenmtcs) 
lmily Tennittidae and Hymcnoptcran family lchneumonidae and Fonnicidae 
� also recorded during the investigation period. Forficulidae was recorded 
trough OUI the season with its maximum during Sept.·Nov. season (0.23) but 
Tamitcidae was found nil (0.00) during Sept.-Nov. and Dec.-Fcb. season. 
hnnicidae recorded maximum during Sep!.-Nov. and Sept-No\'. season but 

The diversity indices ranged between (H" 0 02 - 0.13); and (D= 1.50 - 
4.IS rcspec:1ively which differs significantly in both the cases. From table l l. it 
ii clear that the family Blattidae was more diversified as compared to other 
fllilics (H • 0 13) and the abundance anhropod family was also represented 
ti, die same family (D"" !.50) and the least was represented by Coccinehdae 

U Aerial arthropod fauna 

'5.1. Pbio Area (Dimapur) 

The diversity of aerial anhropod fauna collected a1 plain area per 
"'"' in maize ecosystem during September 2002 to August 2004 is recorded 
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md presented in Table 12. Fig. 13. The aerial anhropod fauna in plain area 
lllizc ecosystem consists of IO orders, ! 9 families. 

Colcoptera recorded two families, Carabidae and Scarabaeidae in which 
Ille former one was found maximum during Mar.-May and Dec.-Feb. months 
of 2003 and 2003-04. on the other side. the later group of family was found 
ftlCOrded maximum during Sept.-Nov. month in 2003 (0.13). 

Diptera; was represented by family Culicidac which was recorded 

lroogh om the season with a maximum during Mar.-May season in 2004 
(O.l9) followed by Agromyzidae (0.17) during Sept.-Nov. season in 2003. 
Muscidae was with only (0.08) during Dec.-Fcb. season in 2003-04. 

Odonata (dragonny) represented by family Coenagrionidae recorded 
aximum during Sept.-Nov. season in 2003 (0.12). 

Orthoptcra comprises of Acrididae, with their maximum during Sept.· 
season in 2004 (0.29) and were recorded through out the period of 

ilwatigation and Tettigonidae with their maximum during Mar.-May season in 
2IIM (0.12) but were recorded nil (0.00) during September 2002 to February 

Hymenoptera with three different families, Formicidae. Vespidac and 
<Af"" were recorded with their maximum during Mar.-May season in 2004. 

16, 0.08 and 0.05. during December to February 2002-03 respectively. 

Family Coreidae and Pentatornidac of Hcmiplcra were recorded 
um during Mar.-May in 2003 (0.08) and Scpt.-Nov. (0.33) respectively. 
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Homoptera; family Delphacidae (leaf·hoppers) was recorded maximum 

d.-mg Sept-Nov. in 2003 with mean total of 0.55, and was found recorded 

llrough out the season of investigation. 

Lepidoptera (Moth), Family: Pyralidae was recorded maximum during 

Sep.·Nov. in 2004 (0.04) also Araneida (spiders) of Oxyopes and Argiope spp. 

111:COrded their maximum (0. I 5 and 0.22) during Sept.-Nov. season in 2002 and 

Family Tennitidae of Order Jsoptera was recorded during Mar.-May 

in 2004 (0.06) and Mamidac of Dictyoptcra with 0.08 numbers during 

The diversity indices: (II. and DJ: ranged between 0.02 - 0.13: and 1.53 

4.10 respectively which drffers significantly in both lhe cases. From table 12. 

iii, clear thal the family Dclphacidae was more diversified as compared to 

families (II"' 0 13) followed by Culicidac (H "'0.12) and the abundance 

""""'"' family was represented by Delphacrdac (D = 1.53) and the least was 
:,.,.O<nted by Apidae (D = 4.10). 

Z. Foothill Area (Medziphema) 

The Diversity of aerial anhropod fauna collected at foothill area per 

.... in maize ecosystem during September 2002 to August 2004 is shown in 

ibk 13 fig.14. The aerial anhropod fauna in foothill area maize ecosystem 

• .,. of !O orders and 22 families. 

Among Onhoptera. family Oryllidae, Acrididae and Tenigonidac were 

"""" through out the period of investigation with their maximum catches 
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during Mar.·May season in 2003 (0.16), Sept.-Nov. season in 2003, 2004 (0.28 

and 0.12) respectively. 

Corcidae. l'cntatomidae and l'yrrhocoridae of Order: Hemiptera were 

recorded their maximum during Scpi-Ncv. season in 2003 and 2004 with 0.04. 

0.14 and 0.03 respectively. also Order; Homoptcra, with family Fulgoridac, 

Delphacidae and Cicadidac were recorded with maximum catches during 

Scpt.-Nov. season in 2004 (0.08. 0.07) in case of Fulgoridac and Cicadidac and 

U\llg Dec.-Peb. in 2003·04 (0.28) for Ddphacidac. 

Diptcran nics of family Muscidac and Culicidac were recorded with a 

IIDimum of 0.08 and O 06 durmg Sept.-Nov. season in 2004 respectively. 

lhascidae recorded nil (0.00) durmg Sept-Nov, and Dec-Feb. season and 

Cohcidae recorded nil (0.00) during Sepr.-Nov. 

Arachnida (spiders). comprised ofOxyopidac & Arancidac which were 

lttl\C during Mar -May and Sept -Nov. season were recorded maximum 

(0.22) during Sepi-Nov. in 2003 in case of the former family and during Sept., 

Nol (0.06) for the teucr family. 

Lepitopteran (moth). Family Pyralidac was recorded during Sepe-Nov. 

m 2003 (0.1 l) Carabidac and Elatcridae of Orded Colcoptera were recorded 

of 0 . 12 and 0.05 during Mar.-May season in 2004 

Odonata. family Coenagrionidae (Dragonfly) was recorded maximum 

Sept -Ncv. season in 2003 (0.16) while Order: Dictyoptcra was 

led by Family Blattidae and Mantidac recorded in small numbers. 

50 

• 



Yespidae and Apidae of Order; Hymcnoptcra was recorded during Dec.-Feb. in 

2002-03 (0.08) and during Mar.-May season (0.08) in 200<1. 

The diversity indices; (H. and 0): ranged between 0.01 - 0.1<1; and 1.46 

-44<1 respectively which dilTer:s significantly in both the cases. From table 13. 

!I is clear that the families Delphacidae and Oxyopidac were more diverse as 

ODmpared lo other families (H = 0. l<I) and the abundance arthropod family was 

lqlrncnted by Dclphacidae (D = l .<16) and the least was represented by 

W. Upbill Area (Near Kohima) 

Ihversrty of aerial anhropod fauna collected at uphills area per sweeps 
ii maize ecosystem dunng September 2002 to August 200<1 was recorded in 
Ible l<I. fig.15. The aerial anhropod fauna in uphill area maize ecosystem 

Coleoptera with family Chrysomcllidac. Ciccmellidae, Meloidae and 
inellidae were recorded durmg the period of investigation. The first two 
es recorded maximum during Sept.-Nov. season 0.73 and 0.37 in 2003 

2004 respectively. Family Meloidac recorded maximum during Mar.-May 
(0.<12) in 2004 and Coccineltidac during Scpt.-Nov. (0.23) in 2003. 

Onhoptera comprises of family Acrididac. Gryllidae and Tettigonidae 
Much Acrididae dominate the group and maximum record of 0.65 during 

-Nov. season in 200<1. Gryllidae recorded maximum during Scpt.-Nov. 

in 2003 (0.36) so as family Tcttrgonidae was recorded maximum during 
-Nov. in 2004 (0.12). 
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Hemiptcra represented by family Pcntatomidae, Cecadilidae and 

Fulgoridae were recorded maximum during Sept.-Nov. season (0.12 and 0.21) 

11 2004 except for family Pentatomidac which was found dominant during 

Sept-Nov. season in 2002 respectively. 

Blattidae and Mantidae of Order Dictyoptcra was recorded their 

eaximum durmg Sept.-Nov. season in 2002, 0.27 and 0.23 respectively. Also 

Dlpteni; family Muscidac recorded dominant during Mar.-May season (0.67) 

llld Agromyzidac during Scpr.-Nov. m 2003 (0.34). 

Odonata. family Coenagrionidae (Dragonfly) was recorded through out 

the season with its maximum during Sept.-Nov. season m 2003 (0.73). 

Dmnaptcra; family: Forficulidac (earwig) recorded maximum during Scpt. 

·Nov. in 2004 (0.21 ). 

Arancida (spiders) of dilTcrcnt families Viz.- Thcridae. Salticidae. 

<h)opidae and Arancidae represented the group which were recorded through 

oui tile period of investigation. 

The diversity indices and the dominance anhropod as represented by H 

Md D: ranges between 0.03 - 0.J I: and l.81 - 3 61 respectively. Table 14 

shows that family Acrididae was more diversified as compared to other 

limilies (H - 0.1 l) and the abundance arthropod' family was represented by 

lk same family (D .. 1.81). The diversity indices and dominance differs 

Stgnificantly in both the cases. 

U. Compcrative studies of total arthropod diversity indices 

Two indices were used to detcrmmc the diversity \). Shannon-Weiner 

Dr.ersi1y index (H) and (2). Simpson· Yule diversity index (D). The former one 
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considers both the number of species and the distribution of individuals among 
spci;ies (Kik.kawa, 1996); where as the later index weighed towards the 
abundance of the commonest species rather than providing a measure of 
species richness (Magurran, 1988). In order to make the arthropod 
communities uniform, the taxonomic groups are booked in family wise to find 
oot the diversity index (Table 15). 

4.6.1. Diversity indices or soil surface dwelling arthropod from 
Pitfall traps at three maize ecosystems 

Diversity indices from the table shows that the arthropod diversity is 
higher al plain areas followed by foothill and uphill (H = 0.808, 0.807 and 
0 471 respectively). Where as the abundance of commonest species from pitfall 
tnppmg method shows more in plain area followed by uphill and least in 
lootb.ills (D .. 45.575. 52 331 and 55.586 respectively) (Table I 5). 

t6.2. Diversity indices of soil inhabiting arthropod from soil 
utraction at three maize ecosystems 

Basing on the diversity indices. the arthropod populatrons arc more 
dnome in plain area (II = 0. 706) followed by foothill and uphill (H ., 0.617 
al 0.304) respectively. While on the other hand the species abundance D' is 
eorc in uphill (4.603) followed by plains 10.390) and the least abundance 
iptdes at foothills ( I 5. 79 l) (Table 15). 

W. Diversity indices or night active arthropod from light traps at 
three maize ecosystems 

Based on the information figure from the table it is evident that the 
!plrll area is more diverse as compared to foothill and plain area maize 
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eeceysrcms (H = J.215. l.194 and 1.176) respectively. Similarly, species 
abundance is also more in uphill then foothills and plains in descending order. 
ID'" SS.420, I 09.596 and 128.068) respectively (Table 15). 

4.6.4. Diversity indices of aerial arthropod from net-sweeping 
method al three maize ecosystems 

Diversity indices from the table, by net sweepings. shows that the 

Wlropod diversity is higher at foothill areas followed by plains and uphill (H 
• !.133. l.l 50 and 1.232 respectively). Where as the abundance of commonest 
tpee1cs shows more in plain IITCll. uphill and least in foothill (D - SJ. 783, 
S4 805 and 68.347 respectively) (Table 15). 

t7. Biodiversity of common arthropod populations from three 
different maize ecosystems 

The common anhropod populations from three different maize 
lltOS)Slems are described and tabulated in Table 16 - 18. Family wise 
ICCOl'ding to their orders and season during September 2002 lo August 2004 

mt as described below: 

4.7.1. Biodiversity of common seasonal arthropod populations from 
plain area maize ecosystem (Dim11pur) 

Pooled data on the mean population of dominant Arthropod groups 
lleorded at plain area maize ecosystem and their seasonal abundance (Table 
111 ""eakd chat a mean total number or 838.35 arthropod belonging to twenty 

dominant orders i.e. Coleoptera, Hemiptera. 
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Orthoptera. Hymcnoptera. Diptcra. Odonata. Lepidopten.. Jsoptcra. 

Dictyopten.. Dermaptcra. Arachncda. Collembola and Acarina. 

Coleoptcra the most dominant order composes of Families: 

Ch•ysomelidae. Carabidae. Cerambycidae. Ciccindclidae and Scarabaeidae 

W1lb their mean totals of 2.49. 59.79. 0.89. 15.87 and 62.29 respectively. 

lhmll mean population under this order was recorded 141.33 and season wise 

Clllllparison records maximum 56. 73 durmg Sept.-Nov. (Jun-Aug). 

Herniptera comprises of families: Pentatomidae. Falgoridae and 

Cicadidae in which Pentatomidae was the maximum 9.52 Seasonal distribution 

KCOrds maximum during Scpt.-Nov. 7.16. The mean totals under this order 

RCOrds 12.36. 

Orthoptera was the ncxr dominant group comprising four families Viz:- 

6.)llidac. Acrididac. Teuigonidae and Grylotalpidae. Among lhe families, 

�llidae was the most dominant v.hich recorded mean total of !07.07 and the 

MWl!al abundance records maximum during Mar.-May 42.52. 

Order Hymenoptcra with a single family Fonnicidae was the most 

lbundant arthropod (total mean of 229.45). Seasonal distribution recorded the 

muimum during Sept-Nov. 83.40. 

Diptera includes family Muscidae and Agromyzid.ae; and are recorded a 

IICln totals 15.96. Maximum population was recorded during Dec.-Feb. season 

(719). Other arthropod taxa under family Cocnagnonidac. (0; Odonata); 

Hoctuidae (0: Lepedoptera) nd Tcnnitidae (0; lsoptera) recorded mean totals 

of 15.10. 9.17 and 2 l.83 respectively. 
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Order Dictyoptcra comprises of two families viz: Blatidae and Mantidae 

11thich was recorded mean totals of 5.03 and 0.69 and the maximum 

populations was during Scpt.-Nov. season 

Dermaptcra: Family Forficulidac records mean totals of 2.41 and 

Acarina; Family Tctranychidae mean totals of 5.37 maximum during Sept.. 

�ov. season. Arachneda comprise of families Lycosidac, Oxyopidac and 

Arllleidae records a mean totals of 70.65. maximum during Sept-Nov. season 

(mean of total of 27.12). Collcmbola recorded two families viz: 

Entomobyridac and Poduridac with mean totals of l 86.80, maximum 

poputaiions during Mar.·May season (mean 101111 121.70). 

The diversity indices and the dominance arlhropod as represented by II 

llld I); ranges between 0.01 · 0.15: and 1 . 13 - 6.06 respectively. Table 16 

Kl011ts that family Formicidac was more diversified as compared to other 

l'armlics (JI • 0.15) and the abundance erthropcd' family was also represented 

b) Lhe same family (D • 1.13). The diversity indices and dominance differs 
1ipificamly in both the cases. 

4.7.2, BiodiYersity of common seasonal arthropod populations from 

foothill maize ecosystem (Medziphcma) 

The pooled data of lhe mean population of common domimrnt 

Arthropod groups recorded from foothill maize ecosystem and their seasonal 
abundance (Table l 7) revealed that a mean tornl number 01297.85 a11hropod 
belonging to twenty seven families under thutcen dominant orders i.e. 
Cokoptcra, Hcmiptcra. Ortboptera. Hymcnoptcra, Drptcra. Odonata, 
lepidoptcra, lsoptcra, Dictyoptcra, Dcrmaptcra. Arachneda. Collcmbola and 
Acarina. 
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Coleoptera the most dominant order comprises of Families: 

Cbr)somelidac. Carabidae. Ccrambycidae. Ciccindelidac and Searabaeidae 

l'lth their mean totals of 27.41. 1.03. 72.75. 3.55. and 3.70 respectively. 

<hmll mean population under this order was recorded 108.44. seasonal wise 

cc:mparison records maximum 40.10 during Mar.-May (March-May). 

Hemiptcra comprises of Families: Pcnrntornidac. Falgondae and 

Cicadidae in which Pentatomidae was the maximum 5.82; Scesonet population 

ltCOl"ds maximum during Scpt.-Nov. 4.90. The mean totals under this order 

Orthoptcra was the next dominant group comprising four families vtc 

<ll)llidac. Acrididac. Tenigonidae and Grylotalpidac. Among the families. 

&)lhdae was the most dominant which recorded mean total of 24 and the 

-.wmal ahundancc records maximum population during Mllf.·May season as 

Order llymenoptcra with a single family Fermlcldae was the most 

Dndant arthropod (total mean of 6 l .36). 

Diptcra includes family Muscidae and Ag.romyzidae; and are recorded a 

-.n totals 3.33, maximum population was recorded during Scpt.-Nov. season 

U3.. Other arthropod t11x11 under fomily Cocnag.rionidac, (0; Odonala): 

Noctuidac (0: 1.cpcdoptcra) nd Tcrmitidac (0; lsoptcra) recorded mean totals 

11168. 4.42 and 14.44 respectively. The seasonal abundance of those families 

.... during Mar.-May season 11s 2.87, 2.02 and 8.08 respectively. 
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Order Dictyoptera comprises of two families viz: Blatidae and Mantidac 

-.Ch was recorded mean totals of 4.41 and 1.57 and the maximum 

lions during Sept -Nov. season and over all mean total of5.98. 

Dermaptera: Family Forfieulidae records mean totals of 0.41 and 

na: Family Tetranychidac mean totals of 2.29. maximum during Mar. 

and Sept.-Nov. season. 

Arachneda comprise of families Lycosidac. Oxyopidae and Arancidac 

a mean total of l 7 .. maximum during Mar.-May season (mean total of 

Collembola records two families viz: Entomobyridae and Poduridac with 

\otals of 21 42 maximum populations during Mar.-May season (mean 

The diversity indices; (II. and DJ: ranged between 0.02 - 0.30; and 1.22 

respectively which differs significantly in both lhe cases. From table 17, 

a dear that the family Ccrambyctdae was more diversified as compared to 

families (H "' 0.30) followed by Scarabacidac (11 .. 0.15) and the 

ilobmcc was represented by the same family (D • 1.22) and the least 

•-c was represented by Arancidac (D"" 6.87). 

J. Biodiversity or common seasonal arthropod populations from 

•plill maize ecosystem (Kohima) 

Pooled data on the mean population of common and dominant 

groups recorded from uphill maize ecosystem and their seasonal 

(fable 18) shows that a total number of 297.35 different arthropod 

10 twenty seven families under 1hirteen dominant orders i.e. 

Hcmiptera. Orthoplera. I lymcnoptera. Diptera. Odonata. 
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TNle 18. Common mn11 •rthropod diu,nity prrv•leol io uphill •re• 
irre1p«ch·e or tollttlion mechod during St,p1. 2002 -Aug. 2004. 
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[soptcra. Dictyoptcra. Dennaptera, Arachncda, Collembola and 

Coleoptera the most dominant order eompnses of Families; 

somelidae, Carabidae, Cerambycidae. Ciecindelidae and Scarabaeidae 

wilb their mean totals of 8.24, 1.06. 0.58. 1.35 and 3.90 respectively. Overall 

population under thi� order was recorded 15.13, .season wise comparison 

maximum 6.13 during Sept.-Nov. (June -August). 

llcmiptcra comprises of Families: Pentatomidae, Falgondae and 

idae of which Pentatomidae dominate the groups was the maximum 9.52. 

r,,,=J distribution records maximum during Sept.-Nov. 1.95. The mean 

under this order records 3. 78. 

Order; Onhoptcra was the next dominant group comprising of four 

· es Viz;- Gryllidac. Acndidac. Tcttigonidae and Grylo111.lpidae. Among 

families. Gryllidac was the most dominant group which records a mean 

of 6.24 and the seasonal abundance records maximum during Scpt.-Nov. 

Order llymenoptcra with a smgle family Fonnicidae was the most 

•a..t and dominant anhropod (total mean of 64). Seasonal distribution 

"""' the most during Sept.-Nov. 26. 

Diptera includes family Muscidae and Agromyzidae: and are recorded a 

lotals 6.90. Maximum population was recorded during Scpt.-Nov. season 

5). Other anhropod taxa under family Cocnagrionidac, (0; Odonalll.); 

idac (O; Lepedoptcra) nd Tcnnitidac (0: lsoplera) recorded mean totals 

•. I�). 2.01 and 6.16 respectively. The seasonal abundance of those families 

" 



ltO)r(!ed during Mar.-May season for the Noctuidae (0.96) and during Sept. 

Nov. season for Coenagrionidae and Tenniuidae records I.SI and 1.72 

rftJ)CCtively. 

Order Dictyoptcra comprises of I\\O families viz: Blatidae and Mantidae 

which were recorded their mean totals of 6.72 and 1.01 and the maximum 

populations during Dcc.-Feb. sea.son (Blanidac and (Mantidae) during Sepr.. 

Nov. sea.son. Dennaptcra: Family Forficulidae records mean totals of 2.86 and 

Awina; Family Tetranychidac mean totals of 6.16. maximum during Sept. 

Nov. season occupying 2.66 and Tetranychidae 0.94. 

Arachncda comprise of families Lycosidae. Oxyopidae and Araneidae 

rccord.s a mean totals of 5.22. 1.24 and 6.46 maximum during Sept.-Nov. 

lelSOII (mean total of S.68). Collcmbola records two families viz: 

Ellomobyridae and Poduridae with mean totals of 156.37 maximum 

populations during Sept.-Nov. sea.son (mean total 69.580). 

The diversity indices; (H. and D). ranged between 0.02 - 0.15; and 0.65 

-6.34 respectively which differs significantly in both the cases. From table !8. 

i IS clear that the family Entomobyridae was more diversified as compared to 

Giber families (H = 0.15) followed by Formicidac (H - 0.14) and the 

lllmdance arthropod family was represented by Entomobyridac (D - 0.65) and 

6c least was represented by Grylotalpidac (D"' 6.34). 

U Comperative studies of common arthropod diversity indices 

Shannon-Weiner Diversity index (H) and Simpson-Yule diversity index 

these two indices was used lo determine the diversity of common 

l:lhropod in maize ecosystem at three dilTerent locations. The diversity indices 
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of common seasonal and dominant arthropod orders from three different maize: 
cci»ystems an: described and tabulated in Table 19 - 21 and Fig. 16. There 
ft altogether \J common arthropod orders recorded vizr- Colcoptera, 
Hemiplera, Orthoptera, Hymcnoptcra, Diptera. Odonata. Lcpidoptera, lsoptcra, 
Dtccyoptera. Dcrmaptcra. Arachncda, Collcmbola and Acarina. Arthropod 
ordm according to their season and months during September 2002 to August 
ll04 arc as described below; 

4.1.1. Biodiversity indices or common arthropod orders from plain 
aru m11ize ecosystem (Dimapur) 

There all! altogether 13 arthropod orders commonly found at plain area 
11111.c ecosystem (Table I 9). The arthropod orders arc booked and shown in 
lbt cable as four season and further analysed. The table shows that 1hc gnmd 
lltlll lotal of838.35; and (II) and (I)) values as 0.97 and ! 10.90 respccrlvely. 

The diversity indices of anhropod as represented hy 11: ranges between 
001 - 0.15; and the dominance between 1 . 13  and 6.06. Family Forrnicidae 
represent the most diversified and the dominuncc characters. ( I I •  0.15): (D 
•113), followed by Poduridae (II • 0.14: I) • 1.33) respectively. The 
"'1lmance indices IY was also the highest for family Formicidae 

U..2. Biodiversity indices or common dominance arthropod orders • 

from foothill maize field ecosystem (Medziphema) 

There are altogether 13 anhropod orders commonly found at plain area 
1111u ecosystem (Table 19). The arthropod orders arc booked and shown in 
Ille Lable as four seasons and further analysed. The table shows that the grand 
llelJI total of297.85: and (H) and (D) values as 1.08 and 99.07 respectively 

" 
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T1ble 19. Diversity indices of common domin1nt 1r1hropod orders from 
lhree locations in maize field. 

Plain att:a ma,u field Foothill ma,u field Uphill maize field Ard,n,pod otdcr 

''" 
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""""- 
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The diversity indices of anhropod as represented by H: ranges between 

0 02 • 0.30: and the dominance between 1.22 and 6.17. Family Ccrambycidac 

llU more diversified as compared to other families (11 - 0.30) followed by 

Scmbaeidae (H '"' 0.1 S) and the abundance was represented by the same 

Camily (D • 1.22) and the leas1 abundance was represented by Araneidae (D ... 

6.17). 

4.1.]. Biodiversity Indices of common dominance arlbropod orders 

from uphill maiu field ecosystem (Kohima) 

There are allogcthcr I J arthropod orders comm{)flly found at plain area 

maiie ecosystem (Table 19). The anhropod orders are booked and shown in 

Ille table as four season and further analyses. The table shows that the grand 

mean total of 297.35: and (II) and (D) values as 0.83 and 107.10 respectively 

The diversity indices of arthropod as represented by H: ranges between 

002- 0.15; and the dominance between 0.65 and 6.34. Family Entomobyidae 

"Pf"CS(nl the most diversified and the dominanec cbarectcrs. (H • 0.15): (0 

-66S). followed by Formieidac ( I I •  0.14: 0 • 1.32) respectively, And the 

lliundancc ar1hropod ramily was represented by Enlomobyridae (0 • 0.65) and 

Ille least was represented by Grylocalpidac (D • 6.34). 

'-'· Biodivcrsily indices of un-<:ommon arthropod populations 

11 three different lotations during September 2002 to 

August 2004. 

Uncommon anhropod recorded from the three different locations arc 

lklwn in the Table 20 and Fig. 18. The arthropod ramilies that recorded 

62 

• 



20. Biodiversity indices of seasonal uo-commoo arthropod 

populations at three different locations during September 

2002 to August 2004. 

family/ 

- --� 
....., 

�L-NOY Dec-Feb Mar.May Sept.-NOY , ..... 
(H( (0) ....., 

Pllin •rn rn;oia 1111111 

099 32.7S 3866 8.82 76.16 e ce 0" 
2.19 000 0.6S 0 "  

'" 
0.03 a.sa 

o" 0 " , " , " '·" 
000 

'" ,_ 

'" "'"' 
...... 10.3 .,.,, 0.15 .... 

Foothill rn;11iz1 fie.Id 

, " 0 o .. 0 , 89 00< 
'" 0 02 00, 0" 00< 008 00, 8 ,0 

, " 002 0 00, 1.21 0.00 
'" ,_ 

2.19 0.03 0.6' 0.11 ... 0.07 ,.oo 

Uphill m;tiu field 

0 0 o .. 00, t.21 0" 
'" o., 0.02 o ... 0" , ... 0.02 '87 

05' 0" o.ae 0" , sa 000 
'" 0 97 0 "  , " , " 

'" 
0.00 055 

11.M 41.16 111.80 33.62 ,,.,, 
0.31 

"·" 
are mean pooled data from two yeers al three months intervals. 



1pinst each fields are the ones which are from that particular field only. The 

pand total mean of these anhropod records 205.42. and the season wise from 

al! the fields as 11.84. 41.16. 118.80 and 33.62 during Sept.-Nov. (Sept. - 

Nov.). Dec.-Feb. (Dec. - Feb.). Mar.-Ma)" (Mar. - May) and Sept.-Nov. (Jun. - 

Allg.) respectively. 

It has been recorded that in plain area maize ecosystem, the families like 

Hydrophillidae, Ag.rionidac and Picridac were found dominant with their totals 

of76.l6. 1.54 and 3.52 respectively. The diversity indices (H) and (D) shows 

llelll totals of0.15 and 6.48 respectively. 

Similarly. from foothills mabe ecosystem. families Curculiniodae. 

P:,TrOCoridac and Nymphelidae were recorded with their grand mean totals of 

298 only. Season wise mean totals as 2.19. 0.03. 0.65 and 0.11 during Sept. 

No\·. Dec-Peb .. Mar.-May and Scpt.-Nov. respectively. The diversity indices 

sllo11s means of(H = 0.07 and D .._ J).00). 

From uphill matze ecosystem. family wise anhropod as Melocdac. 

khncrnoididae and Salticidae are recorded seasonally v. ith their mean totals of 

097, 0.11 and 1.33: and their indices H = 0.09 and D � I 0.55 respectively. 

4.9.1. Comparative study of uncommon arthropod diversity indices 

The comparative studies on uncommon anhropod diversities indices 

iom Table 20 and Fig. 18 reveals that the indices lies between (H • 0.0 l · 

l06) and (D = 0.14 - 6.10). From plains the diversily indices (11) and (D) 

6c,\\-s mean totals of 0.15 and 6.48 respectively. similarly from foothill maize 

leld the diversity indices shows means of (H • 0.07 and D • I 3.00) and from 

H "'0.09 and D- 10.55 diversity indices. 
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10't>lc.:;J... o 
Seasonal mean population on uncommon arthropod orders from Fig.18 

reveals that in plain area maize field mean of (40.64) maximum arthropod 

populations was recorded during Mar.-May season. when: as from foothills 

m.uimum arthropod population of2.19 during Scpt.-Nov. season so as from 

uphill maize field the ma;,cimum arthropod population was 1.)7 during Sepl. 

Nov. season. 

The location wise lolal means population al plains (81.22), foothills 

12.98) and uphills J.78 respecthely. Overeu mean totals was recorded as 

11.84. 41.16. 118.80 and 33.62 during Sept.-Nov .. Dec.-Feb .. Mar.-May and 

Sept.·Nov. respcctivcly. 

4.10. Se•sonal relative abundance of common dominant erthropcd 

population (•/•) from three different maize ecosystems 

The common arthropod populations and their relative abundance from 

1brtt different maize ecosystems arc described and tabulated in Table 21 � 23 

llld Fig. t 8. Family wise according 10 their orders and season during 

September 2002 to August 2004 arc as described below: 

4.8.1. Seasonal relative abundance or common arthropod population 

(•�) from plain area maize ecosystem (Dimapur) 

Pooled data on the mean population of dominant Anhropod groups 

recorded at plain area maize ecosystem and their seasonal abundance (Table 

21) revealed that a mean total number of 838.)5 anhropod belonging to twenty 

r.cn families under thineen dominant orders i.e. Coleoptcra. Hemiptera, 

Onhoplera. Hymenoptcra. Diptcra. Odonata. Lepidoptera, lsoptera. 

Dictyoptcra. Dermaptera. Arachneda. Collembola and Acarina. 



S.,.Nw Mar-May Jun-Aug Totlll 

Chry,omelldile 

Carabldae 

Cer.nby!;l(!ae 

Coedndelidae 

- 
'"'' 

Pemarornodae 

,..,.,� 
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ToUJ 

....... 

- 
Tettil>()llldae 

·-- ToUI 

'=- 

MulCldae 

AQromyzldae 

Totlll 
,., 7.89 3.17 15.96 

(0.42) (0.94) (0.38) (1.90) 

Contd ....... 

T1b� 21. Rd11tin •bund11nce or common seuon1l 1rthropod popul1tioos (%) 

from pl11in •rn m11iu fitld during 2002 - 200-t 
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Grand Tobit 

� value otrwo years pooled data (Sep!. 2002-Aug. 2004). 
FllUfCS in parenthesis arc pt'rcentage mean relative abundance. 



Colcoptcra the most dominant order compnses of Families; 

Chrywmchd1u:. Carabidac. Cerambycidae. Cicdndclidae and Scarabaeidae 

•1th their mean totals of 2.49. 59.79. 0.89 15.87 and 62.29 respectively. 

(h.erall mean population under this order was recorded 141.33 which account 

to 16.&6%. Seasonal wise comparison records maximum 54.99 (6.56%) during 

Mar.-May (March-May) season. 

lkmiptcra compnscs of Families: Pcntatormdac. Falgoridac and 

Cicadidae in which Pcmatomidac was the maximum 9.52 l.14%) Seasonal 

tmlribution records maximum during Sept.-Nov. 7.16 (0.85%). The mean 

tuls under this ordcr records l 2.36 1.47%) 

Onhoplera was the next dominant group comprising four families Viz: 

Cir)lhdae. Acrid.dae. Tcttigonidae and Grylotalpidac. Among the families. 

Gryllidac was the most dominant which recorded mean Iota! of 107.07 

ll.77%) and the seasonal abundance records maximum during Mar.·May 

42.52 (5.07%) 

Order Hymcnoptcra with a single family Formicidae was the most 

lbundant arthropod (total mean of 229.45 no. covering 27.37% of the totals). 

Seasonal distribution recorded the most dunng Sept.-Ncv, 83.40 (9.95%) 

Diptera includes family Muscidac and Agromyzidac: and are recorded a 

.an totals 15.96 l.90"/o). Maximum population was recorded during Dec.· 

fd,. season (7 .89: 0.94%). Other arthropod lax a under family Coenagrionidae, 

(0, Odonata): Noctuidac (0: Lepcdoptera) nd Tcrmuldae (0: lsoptera) 

RCOO!ed mean totals of 15.10. 9.17 and 21.83 respectively. The seasonal 

*mdance of those renunes recorded durmg Mar.·May season for the former 

IWO families and the later ones· during Sept.-Nov. season as 6.86. 4.63 and 

6S 
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10 36 with their percentage populations as 0.82%. 0.55% and 1.24% 

respectively. 

Order Dictyoptcra compnses of two families viz· Blatidae and Mantidae 

'llbich was recorded mean totals of 5.03 and 0.69 and the maximum 

populations during Sept.-Nov. season occupying 0.33% and 0.04% 

respectively. 

Dennaptera; Family Forficulidac records mean totals of 2.41 as 0.29"/. 

tnd Acarina; Family Tetranychidae mean totals of 5.37 as 0.64%; maximum 

during Scpt.-Nov. season occupying 0. l 5% and 0.33% respectively. 

Arachncda comprise of families Lycosidac. Oxyopidae and Araneidac 

records a mean totals of 70.65 (8 43%). maximum during Sept.-Nov. season 

{mean of total of 27.12 (3.24%) Collembola records two families viz: 

Entomobyridae and Poduridae with mean totals of 186.80 (22.28%): maximum 

populations during M11.r.-M11.y season (mean total 121 .  70 as 14.52%). 

4.10.2 Seasonal relative abundance or common arthropod 

• 

popuhuions (o/o) 

(Medzipbema) 

from foothill maize ecosystem 

The pooled data on the mean population of common dominant 

Arthropod groups recorded from foothill maize ecosystem and their seasonal 

lbundance (Table 22) revealed thar a mean total number of297.85 arthropod 

belonging to twenty seven families under thirteen dominant orders i.e. 

Coleoptera, Hemiptera, Onhoptera. Hymenoptera. Diptera, Odonata, 

Lepidoptcra, [soptera, Dictyoptera, Dcnnaptera. Arachneda. Collembola and 

Acarina. 



T •• 
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Total 
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Total 
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Formicidae 

T etbgonidae 
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t1Mr22. Rtblivc •hundancc or common stUon•I •rtbropod popul1tion (•!.) 

from foothill area mMizt field during 2002 - 200-1 
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-· 

'''" 

Tilba11ehidae 
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't.ba value of two years pooled data (Sept. 2002- Aug. 2004) 
in paremhcsis arc percentage mean relative abundance. 



Coleoptern the most dominant order comprises of Families: 

Chrysometidac. Carabidae. Cerambycidac. Ciccindelidae and Scarabaeidae 

with their mean totals or 27.41. l.03. 72.75. 3.55. and 3.70 respectively. 

Overall mean population under this order was recorded I 08.44 which account 

10 36.41%. Seasonal wise comparison records maximum 40.10 13.36%) during 

Mar.-May (March-May) season. 

llcmiptcra compnses of Fannlics: Pcntetomtdae, Falgcridae and 

Cicadidae in which l'entatomidac was the maximum 5.82 l.95%) Seasonal 

population records maximum during Sepr.-Nov. 4.90 1.65%). The mean totals 

under this order recorded t 0. 76 (3.61 %). 

Orthoptcn, was the next dominant group comprising four families vfz.. 

Gl)llidac. Acrididae. Tettigonidac and Grylotalpidac. Among the families. 

Gryllidae was the most dominant which recorded mean total of 24.46 (8.21 'Y•) 

and the seasonal abundance records maximum population during Mor.-May 

season a� mean totals or 15.46 (5.19"�). 

Order llyrnermptera with a single family Fonnicidae wu the most 

1bundant arthropod (total mean of 61.36. covering 20.60% or the totals). 

Swonal distribution recorded the maximum during Scpt.-Nov. 23.91 (8.03%) 

totals. 

Diptera includes family Museidac and Agromyzidac: and are recorded a 

mean totals 3.33 1.12%). Maximum population was recorded during Sept. 

Nov. season l .43: (0.48%). Other arthropod taxo under family Cocnagrionidae, 

(0; Odonata); Noctuidae (0: Lcpcdoptcra) nd fennitidae (0: lsoptcra) 

recorded mean totals of 8.68: (2.91%). 4.42: 1.48%) and 14.44: (4.85%) 

respectively. The seasonal abundance of those families recorded during Scpt.- 
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Nov. season for the former two families and the later ones' during Mar.-May 

season as 2.87; (0.96%), 2.02: (0.68%) and 8.08; (2. 71 %) respectively. 

Order Dictyoptcra comprises of two families viz: Blatidae and Mantidac 

which was recorded mean totals of 4.41 and 1.57 and the maximum 

populations during Scpt.-Nov. season occupying 0.49% and 0.27% 

respectively. 011er all mean total ofS.98 which was 2.01% 

Dennaptcra; Family l'orficulidac records mean totals of 0.41 as 0.14% 

llld Acarirrn; Family Tctranychidac mean totals of 2.29 as 0.77%: maximum 

during Mar.-May and Scpt.-Nov. season occupying 0.07% and 0.25% 

respectively. 

Arachncda comprise of families Lycosidae, Oxyopidac and Arancidac 

records a mean total of 17.23 (5.97%). maximum during Mar.·May season 

(mean of total of 6.92, (2.32%). Collcmbola records two families viz: 

t.n1omobyridac and Poduridac with mean totals of 21.42 (7.19%); maximum 

populations during Mar.-May season (mean total 7.59 as 2.55%). 

4.10.J Relauve abundance of common arthropod populations ('1,) 

from uphill maize ecosystem (Kohima) 

Pooled data on the mean popularion of common and dominant 

Arthropod groups recorded from uphill maize ecosystem and their seasonal 

abundance (Table 23) shows that a total number of 297.35 different arthropod 

belonging to twenty seven families under thirteen dominant orders Le. 

Coleoptera, Hemiptcra, Orthoptcra. Hymenoptcra. Diptera. Odonata. 

lepidoptera, [soptcra, Dictyoptcra. Dermaptera, Arachneda, Collcmbola and 
Acarina. 
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Contd ..... 

Mar.-May Sept -Nov Sept -NO¥. Dec -Feb 

Total 

Total 

Tobi 

C,c,nde4Hdae 

Pentatomidae 

ArthropJd Fanily/ 
Sea:son (P<ffl<ld) 

T1ble 23. Relative abundance of tommon uuonal arthropod population{%) 

from uphill maiu ttosyslfm during 2002- 2004. 
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Collembola 

Poduridae '" 
0.14 . " 10.16 15.62 

/0 271 10 051 {1 52) '3.421 '5.25) 
Eniomobyridae 14.36 , ... 5a.53 59.42 140.75 

C4.83• 12.841 119.68) 111.191 147.34) 

·�· 
15 17 '58 "" 69.58 15637 
{5 101 12.89) {21.20) '23.401 152.59} 

Ae.arlne 

T etranychidae '" '" 
aos 

'" 
6.16 

(0.3'l 10 151 10 69) 10.901 12071 
Grand Total ..... 26.� 98.72 126.59 297.35 

(15.301 18.931 133.2(1) 142.571 11()()\ 

"Mean value of two years pooled data (Sept. 2002- Aug 2004) 
f"l@urcs in parenthesis an: percentage mean relative abundance. 
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Coleoptera the most dominant order comprises of Families; 

Chrysomelidae. Carabidac, Cerambycidae. Ciccindelidae and Scerebeetdee 

with their mean totals of 8.24. 1.06. 0.58. I.JS and J.90 respectively. Overall 

mean population under this order was recorded I S.13 which account to 5.09o/ •. 

Seasonal wise comparison records maximum 6.\J (2.06o/•) during Sepi.-Nov. 

(June ·August) season. 

Hcmiptera comprises of Families: Pcntatomidae. Falgoridae and 

Cicadidae of which Pentatomidae dominate the groups was the maximum 9.52 

1.14%) Seasonal distribution records maximum during Sept -Ncv. 1.95 mean 

IOU.I (0.66o/•). The mean totals under this order records 3.78 l .27o/t) 

Order. Orthoptera was the next dominant group comprising of four 

families Viz:- Gryllidae. Acrididae. Tcttigonidae and Grylotalpidae. Among 

the families. Gryllidae was the most dominant group which records a mean 

totll of 6.24 (2.10"/•) and the seasonal abundance records maximum during 

Sept-Nov. 6.54 (2.20%). 

Order Hymcnoptera with a single family Formicidae was the most 

abundant and dominant anhropod (Iola I mean of 64.90 no. covenng 21.83o/. of 

the totals). Seasonal distribution recorded the most during Sepi-Nov. 26.86 

(9 03%) 

Diptera includes family Muscidae and Agromyzidae: and are recorded a 

mean totals 6.90 (2.32%). Maximum population was recorded during Sept.. 

Nov. season (2.55: 0.86%). Other arthropod taxa under family Coenagrionidae. 

(0: Odonata): Nocluidae (0: Lcpcdoptera) nd Tertnhidae (0: Isoptera) 

recorded mean totals of4.19: l.41o/•). 2.01: (0.68o/.) and 6.16 respectively. The 

seasonal abundance of those families recorded during Mar.·May season for the 
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Noc1uidae (0.96: 0.32%) and during Scpt.-Nov. season for Coenagrionidae and 

Tmnit1idae as l .51; (0.5 I%) and l. 72; (0.52%) respectively. 

Order Dictyoptcra comprises of two families viz: Hlaridae and Mantidae 

which were recorded their mean totals of 6.72 and l.01 and the maximum 

populations during Dcc.-Feb season (lllattidae l .09o/•) and (Mantidac 0.17%) 

dunng Scpt.-Nov. season. 

Dcrmaptcra: Family Forficulidac records mean totals of2.86 as 0.96% 
tzid Acarina; Family Tetranychidac mean totals of 6.16 as 2.07%: maximum 
during Scpt.-Nov. season occupying 2.66: 0.90% Tclranychidae and 0.94; 
1132% (Forliculidac). 

Arachncdn comprise of families Lycosidac. Oxyopidac and Arancidac 
records a mean totals of 5.22, 1.24 and 6.46 maximum during Sept.-Nov. 
5tason (mean total of 5.68 1.91%). Collcmbola records two families viz: 
lntomobyridae and l'oduridac with mean totals of 156.37 (52.59): maximum 
popula1ions during Sept.-Nov. season (mean total 69.580 as 23.40%). 

4.10.4. Compara1ive study or common relative abundance or 

arthropod (9/,) in three maize ecosystem 

The compurison study on common arthropod populations and their 
n:lltivc abundance from three different maize ecosystems are described and 

llbulated in Table 20 - 22 and Fig. 18 accordance to their orders and season 
during September 2002 to August 2004. The orders, Viz;- Colcoptera., 
Htmiptcra. Orthoptcra, Hymcnoptcra. Diptcra. Odonata. Lcpidoptera. Jsoptcra, 
Dicl)Optcra, Dennaplcra. Arachncda. Collembola and Acarina are recorded. 
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Pooled data on the mean population of dominant Arthropod groups 

recorded from plain area maize ecosystem and their seasonal relative 

abundance (Table 20) revealed that a mean 101al number of 838.35 anhropod 

belonging to twenty seven families under thincen dominant orders i.e. It was 

found that the arthropod population are maximum during Mar.·May season 

(grant mean total • 362.18). Seasonal distribution recorded as 105.56: 

(12.59%), 94.22: (11.24%). 362.18; (40.112%} and 296.39; (35.)5%) during 

Scpt.-Nov .. Dcc-Fcb.. Mar.·May and Sepr.-Nov, respectively. 

The relative abundance of a.arthropod groups recorded from foothill 

maize ecosystem and their seasonal abundance (Table 21) revealed that a mean 

total number of 297.85. Mean grant 101al of arthropod season wise recorded as 

Sl.63: (17.JJ•!e). 48.81: (16.39%). 98.73: (33.15%) and 98.68; (12.99o/,) 

during Sept-Nov .• Dec.-Feb .. Mar.·May and Sepr.-Nov. respectively. The 

anhropod population from 1hc 1ablc reveals 1ha1 they arc almost similar 

numbers during Mar.·M11y and Scpt.·Nov. season. 

Relative abundance and mean population of common Anhropod groups 

recorded from uphill maize ecosystem and their seasonal abundance (Table 22) 

shows that a total number of 297.35. Seasonal mean grant totals recorded were 

4S.48; (15.30"/,). 26.56; (8.93%). 98.72: (33.20%) and 126.59; (42.57%) 

during Sepi.-Nov .. Dcc-Fcb., Mar.·May and Sept.-Nov. respectively. The table 

sho1,-5 that the arthropod populations 111e more abundance during Scpt.-Nov. 

"ason (126.59). A graphical represemetion was presented in Table 26. Fig.18 

as pm;cntagc relative popula1ion of seasonal common llrthropod. 
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.t.11. Seasonal relative abundance of ua-eemrnca dominant 

.arthropod population (0/o) from three different maize 

ecosystems 

The un-common anhropod populations and their percentage relative 

abundance from three different maize ecosystems are described and tabulated 

in Table 24 and Fig 19. Family wise according to their orders and season 

during September 2002 lO August 2004 are as described below: 

The arthropod families recorded in the table represents the ones which 

were found only in those particular locations. There were other families which 

were found in two different locations but arc not reflected in the table. They 

ue reflected m the previous tables. 

In plain area. family Hydrophyllidac represented 93.77% where as 

Agrionidac and Picridac recorded only 1.90% and 4.33% respectively.these 

three families records mean total of 81.33 numbers from plain area maize 

ecosystem. 

Foothill area recorded other three families viz: Curculiniodae. 

Pyrrocoridae and Nymphclidac. a mean total of 2.98 numbers of arthropod was 

recorded from that particular location. Fwnily Curculiniodae represented 

56.71% of the total arthropod from foothill and Nymphelidae 40.60"At but 

P)tT01:oridac was negligible. 

The uncommon arthropod family from uphill was represented by the 

funilies Meloedae. lchncmoididaeand Salticidae. Salticidae represented 

40.4,-A, of the total mean and Meloedae 32.01%. where as lchnemoidrdae 

represent only 27.01%. 
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Table 24. Se11son11I relative abundance of uncommon arthropod 

population 'Y• from three different mai1:e ccosyslem. 

Arlhrqlods Famoltes 
Autumn Winter 

'"""' 
Summer 

'""' -·� 
Dec-Feb Mar-May Jun.AIJQ 

Plain area 

fiydroph!IIKSae 0 "  32.-46 36.87 .... 76.16 
10 23\ 139 971 1<15.39) (8 17) {93.77) 

Agnon,dae 
0.73 0" 037 0 22 

' "  '0 90, '0 27' (0 46) co 27) (1 90) 
,....., 0 07 007 

' "  ••• 3.52 
10 091 '0 091 ( 1 75) {2 4 I) (4.33) 

Total 
0.99 32.75 ae.ee 8.82 81.22 

11.22) !40.32l (-47.6(1) 110.861 (100) 

Fool-hills 

Clll'CUl!fllOdae ' "  
0  06' 0 

' "  135 23' '0 00) (21 48) (000) (5671) 

""°"""'� 
002 0 0, 0 0, 0"' 006 

1067) ,o 33) /0 33} 1134) j268) 

�mphelidae ' "  
0  02 0 007 ' 21 

137 581 /0 67} 1000\ 12 3") 140 60l 
Tot.at ••• 0.03 0.6' 0.11 ase 

473.491 11.00I 121.811 13.691 ,1001 

Up-land 

"""""' 
0 0 0" 0.61 1.21 

10 001 (O()Ol I l.t..281 117.72) (32 01} 

""""' .. dee 
o, 0 02 o •• 0" 

' "' 11058) '3 17) /11 64\ 14 76) /27 51l 

....... 
0.57 0.09 0" 052 

' "  115 08) IS 03\ /9 251 f13.781 140,471 

Tobi 
0.97 0.11 1.33 1.37 3.78 

125.661 !2.911 !35.181 136.24\ !1001 

'Mean ,•lue of two years pooled data (Sept. 2002-Aug 2004) 
figures in paremhes,s arc percentage mean relative abundance. 
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4.12. Arthropod populations from different locations by different 

methods of collections during September 2002 to August 2004. 

The arthropod populations m maize agro ecosystem during Sept. 2002 

10 Aug. 2004 arc tabulated and presented in Table 25. The total populations 

from pitfall was found to be more {669.2) from plam area (Dimapur) which 

"'as recorded maximum during Mar.-May season 199.62) followed by Sept - 

Nov. in 2003 164.78 numbers]. ln other two stations, Mcd;,;Jphcma and 

Kohima. the arthropod recorded maximum during Scpr-Nov. in 2003, 28.4 and 

S9 41 respectively (Table 25). 

From soil extraction methods il was recorded a coral of 36 37 from 
r ,_ 1� J r -r d}  r  1.  ') 

Medziphema fellowed by Kohima and Dimapllr, 22.36 and 11.69 respectively 

(Table 25). In all the cases. it was found recorded maximum durmg Sepl.·Nov. 

in 2003. 

Light trap catches recorded the totals of 393.04. 209.92 and 22 59 from 

plain area. foothill and uphill respectively. From plains maximum 133.11 

numbers were recorded during Mar.-May season in 2003 so as in 2004. 40.58 

numbers were recorded from foothill where as from uphill it was recorded 3. 76 

numbers during Scp1.-Nov. in 2003 (Table 25). 

Net sweepmg methods records a totals of 11.28. 9.99 and 28.75 

maximum during Sept.-Nov. season in 2003 l 99. 1.81 and 5.55) from plams. 

foothill and uphill respectively (Table 25) 
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Table 25. Artlw-opod populations from different locations and 

traps (during Sept. 2002 to Aug. 2004). 

1.DcaborVSeason (Penod) .,.....,, 
Do<-'"' Mar -May Joo-A"' ToU.I 

-- 
""'"'" 

"82 63 

"" 
275 13 24265 669.2 

Med.tiphema 20 75 
••• "" .. " 114.37 

""'m• 33" . " .... 9527 214.15 

,,.., 
13&.U 

"·' 
391.24 lllot N7.t2 

S.Oa"" 

°"'"'' 
287 277 298 327 11.111 

--· "" 
... 10 41 13.21 311.37 

l(D11lm1 , 63 057 • 87 

"" 
223' 

,,,. 
.... 

"·" 
21.57 70.42 

""- 27' 

"" 
17068 110&5 393.04 

Medzlphlma 39 02 33" 

'"" 
70" 209.IZ 

Kohima • 87 3" ... 7 33 22.H 

Total 71.st 111.4$ 244.11 111.33 &25.55 
..., 

• 

""- 2" ' "  300 3.88 11.211 

Medz,phema z.os 
, " 28' 3" 

'·" 
Kohm.i • 57 2" . " "' 

28.75 

, .... 13.11 
••• 12.41 11.1, 50.02 

o ........ 

"' 
227.89 

"'·" 
117.73 1143.71 

• Figures are mean pooled data of two years . 
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4.13. Comparative s1udy of common arthropod population at 

different locations and traps 

From Table 25. three different maize ecosystems at different altitudes 

"ere studied as plain area maize field: foothill maize field and uphill maize 

field. Four different methods of arthropod samplings as pitfall trap, soil 

extractions. light trap and sweep net. 

The table shows that pitfall catches was maximum at plain area maize 

ecosystem followed by uphill and foothill the least. A mean total of 669.20 

were recorded from plain area (Dimapur) where as it was only 114.37 and 

214.IS from foothill and uphill respectively. From soil extraction method. 

foothill (Medziphcma record maximum anhropod number of 36.37 followed 

by uphill (22.36) and plain ( l l.69) area maize ecosystem. 

Light trap catches was more in plain area (393.04) followed by foothill 

(209) and uphill (22.59) respectively Likewise sweep net catches was 

eaximum at uphill (28.75} followed by plain (l l.28 and foothill the least 
(9.99) only. 

Overall grant totals season wise records maximum during spring March 

wMay months 668 09 followed by summer June to August months 617.73. It 

i;an also be observed that among the methods. pitfall traps are more suitable 

methods to catch different arthropod (mean total of997.72) as compared 10 the 
otbcr trnps. 
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4.14 Seasonal insecl pest eomptes population in maize tn three 

differenl locations in Nagaland during September 2002 10 

August 2004. 

Seasonal insect pest fauna from three different maize ecosystems 

compreses of S orders and 7 families. l"he data obtained from different 

methods of collections in the experiments under the presem investigations ere 

iahulated with relative abundance in per cent are described as (Table 26): 

Coleopter11 

Under order Cokoptera. Chaffer beetle (Scarabacidae: species 

unidentified) was dominam pest recorded from all the fields. The per cent 

records 47.46%. 54. 79% and 9.61 % at plains. foothills and uphills resp,..-ctivcly. 
h was evident from the reblc that foothill record maximum pest populations 
followed by plain and uphill. 

Hemipter11 

White backed planthopper (Sogme.1/o spp) family Dclphaeidac: Order 
Hemiprera was found recorded at plain and foothill area mabe ecosystem as 
mc1n total of26.04 and 22.82 as 19.84% and 17.19% respectively. but was nil 
at uphill area. 

Orthoplera 

Orthoptcra belonging to two families were recorded during the period of 
Ull"dtigstion. viz; Family: Aerididac (genus: fleiroglyphus Spp.) and 

75 



• 

�8 
� �  

�  

; it: 
". Ne 

- 

. ;; 

. , 

;.:; 8 
0 . 

•• 

, 

j E 

- � 
5 

�fi 
•• 
• •  

- 

I 
' 0  

- •• 
•• 
• •  

- 

•• 

•• •• 

"" 

• 

- .. 

N O  

. " 

l l  
•• 
•• 

' ' " "  

•  
•  

'  >  

•  

'  z  

!  
.!  

'  "  

•  
•  

"  0  

'  •  

'  i:  

•  

'  •  
•  

i  

•  

•  

'  !  

f  
]  
•  

'  '  •  

.!  
;  
;  

•  
l  .  
•• 

l� 



• 

i 

" . 

1 
8 

• 

J 

j 

i 
l 

I 
I ' 



Tenigonidac which was unidentified. They were found present in all the three 

maiT.e fields with a per cent population of 6.72%. 6.80%. 44.97% and 1.94%. 

3.08%, I !.60"/o respectively from plain. foothill and uphill area maize field. 

lscptera 

Per cent relative abundance of Odonrotermes spp under order lsoptera 

an<I family Tcrmitidac was found recorded as 16.63%. 10.87% and 15.59% 

from all the lhrce maize fields; plain foothill and uphill respectively. 

Lepidoptera 

Two genus, Chilo spp and Cnaphaiocrocis spp under family Noctuidae 

tnd Pyralidec 0: Lepidoptcra were found recorded from all the fields except 

for family noctuidae. which was net recorded from uphill. The per cent relative 

ebundance was rt-corded as 0.41 % and 3.94% for Chilo spp. from plain and 

foothill, and cutwonn C,wpha/ocroci.t s1,p. (Noctuidac) was recorded 6.99o/t. 

3.3)% and 18.22% from plnin , foothill and uphill as mean relative abundance 

respectively. 

The overall mean grant totals of 131.24. 132.79 and 11.03 were 

recorded from three different locations of matzc ecosystem. 

�.15. Seasonal abundance of dominant insect pests and their 

eorrelalion (r) with abiotic factors al three dirrerent maize 

ecosystem 

The study on correlation coefficient (r) of arthropod orders of maize 

field consist of 12 the orders Vi:,::- Colcopteran. llcmiptcran. Onhoptcran, 

Hymenoptcrans. Diptcra. Odonota. Lcpidoptcra. [soptcra. Oictyoptcra. 
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Oermaptcra. Arachneda and Collcmbola. These orders were studied with 

weather parameters such as Temperature. rainfall and relative humidity under 

three different maize field ecosystems. 

'-IS.I Seasonal abundance of com moo dominant insect pests at 

plain area maize ecosystem 

Season wise pooled data on the mean population of common dominant 

anhropod recorded from plain area maize field (Table 27) revealed that a mean 

total of 708.92 arthropod belong to 12 dominant orders were recorded Order 

Hymcnoptera was the most dominant group (229.45) followed by Collcmbola 

(186.80), Onhoptcra (122.20) and the least dominant group was Dennaptera 

with only 2.41 mean total population 

Seasonal population distribution {Table 27) revealed that Mar.-May 

(Mar. - May) season recorded the maximum mean total (342.20) followed by 

Scpt.-Nov. (Jun. � Aug.) season (296.39 mean totals) but least during Sept. 

Nov. and Dec.-Fcb. 87.85 and 94.22 mean totals respectively. 

4.15.2. Correlation co-efficient between dominant insect pests and 

.abiotic factors at plain area maize field 

Table 28 revealed that all thc dominant arthropod had exhibited positive 

correlation with all the abiohc factors i.e. mean temperature, average rainfall 

and mean relative humidity at plain area maize field A significant positive (r � 

0 6459. 0. 7144. 0.6612. 0.8139. 0. 7148 and 0. 7277) oorrelations were depleted 

bct11een mean temperature and arthropod group Onhoplera, Hymenoptera, 

Odonata. Dictyoptcra. Dermaptera and Arachneda respectively; while positive 

but non-significant relanonship were recorded with the rest of the arthropod 
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group. A highly �lgnificant positive correlation was found between Diptcra 
with average rainfall (r = 0.9585) which is at 1% level of significant, where as 
Jlemiptera, Dictyoptcra and Arachncda shows positive correlations with 
average rainfall at 5% levels of significance. A highly positive correlation was 
shown with rclotivc humidity by order Diptcra and Dictyoptero and Arachneda 
(r • 0.7241. 0.8844 and 0.8624) respectively where as the remaining groups 
shows non-significance. 

U5.J. Seasonal abundance or common dominant insect pests al 

foothill area maize ecosyslem 

Seasonal mcun population of common dominant arthropod recorded 
ftom foothill area maize field (Table 27) revealed that a mean total of297.85 

anhropod orders were recorded. Order Colcoptcra was the rnost dominant 
group (108.44) followed by ltymcnoptera (61.36). Orthoptcra (39.09) and the 

least dominant group wa.� Dcrmaptera with only 0.41 mean total population. 

The seasonal population distribution (Table 27) revealed that Mar.-May and 
Scpt.-Nov. season recorded almost the same numbers of arthropod mean 
p()Jlulations (98.73 and 98.68 mean totals respectively) and least during Dcc., 

Feb. and Sept-Nov. 48.81 and 51.63 mean totals respectively. 

tlS.4. Correlation co-efficient between dominant insect pests and 
abiotic factors at foothill area maize ecosystem 

Table 29 revealed that all the dominant arthropod had exhibited positive 

correlation with all the abiotic factors i.c. mean temperature. average rainfall 
IDd mean relative humidity at plain area matzc field. A significant positive 

correlations (r • 0.6446. 0.6659. 0.6076 and 0.7974) were depicted between 
am temperature and arthropod group Colcoptera, Hymenoptcra. Diptera. 
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Dictyoptcra and Collcmbola respectively shows at 5% significant levels where 

1s r - 0.9286, 0 9352 and 0.7535 at 1% significant levels by Jlemiptera, 

Hymcnoptcra and Dcrmaptera respectively with mean temperature. A 

positive bul non-significant relationship was recorded with the rest of the 

arthropod groups. A highly significant positive correlation was found between 

Onhoptcra. lsoptera and Arachncda (r • 0.8994. 0.9876 and 0.8326 mean total) 

with average rainfall which is at l % level of significant. Correlations of 

arthropod with average relative humidity where found with Colcoptcra. 

Orthoptcra, lsoptcra, Dcrmap1cra and Arachncda shews positive at I% and 

5% levels of significance respectively. where as the remaining groups shows 

non-significance correlations. 

4.15.S Seasonal abundance of common dominant insecl pests 111 

uphill area maize ecosystem 

Season wise pooled data on the mean population of common dominant 

anhropod recorded from uphill area maize field (Table 27) revealed that a 

mean 101al of 440.60 anhropod orders were recorded. The Orders, Arachneda 

11u the most dominant group (162.SJ) followed by Collcmbola (156.37). 

llymcnoptcra (64.90) and the least dominant group was found to be [soptera 

with only 1.72 mean total population. 

Seasonal population distribution from Table 27 revealed that Scpt.-Nov. 

season recorded the maximum mean total (190.49) followed by Mar.-May 

season (158.60 mean totals) bur least during Dcc-Peb. 33.32 mean totals 

respectively. 

79 

• 



• 
! i, " • ,. 

I 
"' 

., 

� 
0 0 0 

I 
• e ' 
' -· I!? l ". ;;z ,. 

0  0  0  

• 

• 
�- "· fit 11 

.! 
., 

0 0 0 

I �- ' ' •• •• 
"' 

_z 
0 0 0 

i it •• 11� a;z 
0 0 0 

j !. It '· •• az 
0 0 0 

I • • I, •• - . ,. 
•• 

0  0  0  

i i, �' •• oz 
0 0 0 

l 
e i, il ' ;: 
0 0 0 

J !, • : . ii ' 
0 0 0 

0 

• 

I a 
0 

;: . ' 

I 
., ., 

•• 
a 0 0 

• 
• 

•• §: �t 
I •• 

0  0  0  

ti 
• 

·' i -  '!  I  •i 
Ji 

! �  
•• :, I �  
·- • ' ' 

. � 
• • z 



4.15.6 Correlation co-efficient between dominant arthropod and 

abiotic factors. at uphill area maize ecosystem 

Table 30 revealed that all the dominant arthropod had exhibited positive 

correlanon with all the abiotic factors i.c. mean temperature. average rainfall 

&nd mean relative humidity at plain area maize licld A significant positive 

correlation (r) was dcplictcd between mean temperature and arthropod groups 

except with lsoptcra which shows positive but ncn-slgniflcant. The correlation 

co-efficient of arthropod with average rainfall shows highly significance at l % 

level. Order Colcoptcra. llcrniptcra. Drtheptera. llymenoptcra, Diptcra, 

Odonata and Arachncda shows r • 0.9353, 0.9070, 0.9625. 0.9865, 0.7350. 

0.8130 and 0.7216 respectively: while positive but non-significant relationship 

wen: recorded with the rest of the anhropod group. A highly significant 

positive eorrclalion was found between llemiph::ra, Odonata and Collembole as 

r» 0.9348, 0.8865 and 0.8818 at 1% levels of significant with mean relative 

humidity and Onhoplera (r • 0.6430) which is at 5% level of signilican1. 
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CHAPTER-V 

DISCUSSION 

The present investigation was conducted during September 2002 to 

August 2004 to evaluate the .. Biodiversity of 1rthropod fauna in maize 

rt0Sys1em in three different altitudes of Nagalaod� The findings are 

discussed wilh the findings of other workers under the following headmgs: 

5.1 Diversity of arthropod fauna at three different ma1u agro 

ecosystems: 

The investigation on abundance and diversity of Arthropod at three 

different maize agro ecosystems were carried out by employing four dsfferem 

111(.'\hods Viz:- \). Pitfall craps 2). Soil extractions J) Light traps and 4).Net 
sweeping. The location wise were dilTercntiated as undt'f plain area. foot-hills,,.;::::::;. 
and UJ>:lands lying within di!Terenl altiludes. 

- Uf,..J.',d) 
Many workers in the past have developed and did research on 

biodiversity of anhropods by employing different methods; Pitfall trap is one 

of them as suggested by Thiele (1979) that the most commonly used and a're 

superior lo many trapping devices available for studying the soil !lttrface 

dwelling arthropods. Osrbye et al (1978). Huffman and Harding (1980) 

reported that pitfall traps could be used to determined the peak activity during 

certain seasons and location of species within habitatS. Soil dwelling 

anhropods such as Collcmbolans. Mites. Centipedes and Spiders etc were 

studied by various workers from soil core samples under different agro 

ecosystem. (Briggs. (196 l ): Mukharji and Singh. ( 1970): Moced and Meads. 



(1985); Reddy. (1986); Hopkin, (1997); . Reddy and Alcmla, (1995); 
Hodkinson el a/ (1998): Walter and Proctor. (1999); Salamanca et al. (2003) 
and Wiwatwitaya and Takeda, (2005). Studies on night active arthropods 
fooctumal insects). their abundance. occurrence and seasonal distributions 
were reported by many workers by use of light traps (Bhat and Rajagopal, 
(1992) Rai. el al., (2002); Upadhyay and Sharma, (2004); Davinder et al., 

(2007). So as lhe aerial arthropods populations and time of their flight were 
studied (Cherry and Dcrren. (2000). The arthropod dt\'Crsitics arc discussed as 
under:- 

5.1.1. Arthropod diversity in mafze ecosystem 

The arthropod fauna recorded from plain area mai1.c ecosystem during 
the period of study mainly belongs to 13 orders and 41 families. The order 
Cokoptera recorded the maximum number of families (8) fallowed by 
Hemiptcra (6). Bui the population number of non of the insect species are 
obtained alarming in relation 10 pesl management or population dynamic 
studies. llcnce, for present study is exclusively based on family and order 
instead of orienting exclusively on specific pest species. 

5.1.1.1. Arthropod diversity from Pitfall traps 

Anhropod collected from pitfall traps records a total of 669.2 numbers. 
h is evident that the family Formicidac recorded the highest number of 
anhropods (1191.16) especially during summer season in 2003 (50.29). The 
report is very much familiar with the findings made by Reddy and Alcmla 
(1995). they reported that in maize agro ecosystem of Nagaland, family 
Fonnicidac was dominant among arthropod groups during rainy season i.e. 

" 

• 



between June and August months. Similar rcpons were made by Whitford, 

(1978); Majer. 198!); Majer aud Koch, (1982) and Moecd and Meads. (1985) 

1'11e difTercn1 arthropods families recorded during the present studies includes 

Cerebrdac. Cicindcllidac. Scarabacidae. Elatcndac (Coleopteran); Gryllidae, 

Gryllotalpidae (Orthopteran); lycosidac (Arachnida); Formicidae 

{llymcnopteran): Forficulidac (Dcrmaptcran): 131attidae (Dyctyopteran) 

Poduridae, Entomobyridae, Tenuipalpidae (Collcmbolan) and Tctranychidee 

(acarina). 

5.1.1.2. Arthropod divenily from soil e1traction 

The diversity index of arthropods founa from soil extracts in matze 

ecosystem in plam area records a total of 11.63. The result shows lhat 1.35 

individuals of the family Tc1ranychidac durmg summer season in 2003, 

fallowed by Family l'oduridae (0.65) during spring season in the same year. 

The total arthropod records is found 10 be maximum during summer season 

(1.94) which is very much ccincidcs. with the findings as reponed by Ilana 

and Choudhuri. (1981). They reported that maximum population size of 

collcmbohm is 1111ained during the monsoon period or during the immediate 

post monsoon period. The order Collembolo was represented by Poduridac and 

Tcnuipalpidnc. Similarly. Guru et al. (1988) also reported Collcmbola 

belonging to live families from cultivated and uncultivated sites of Western 

Orissa. The dilTcrcnt arthropods fomihcs recorded during the present studies 

includes Te1ranychidae (Acarina); Formicidae (llymenoptcran); Museidac 

(Oiptcran) Poduridae. Tcnuipalpidac (Colkmbolan) and Termitidac (Odonita). 
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5.1.1.3. Arthropod diversity from light traps 

Diversity mdex of arthropods by light trap catches from plain area in 

maize ecosystem shows that a total of (H=l.18) individuals. which is 

dominated by Hydrophillidae (Colcopteran) during spring season (27.77 m 

2003) fallowed by Culicidae (32.88) in the same period. The total population 

record (133.1) in 2003 (spring season) is the mu:imum as reported by Majer 

(1981). He reported that the ants increased in spring and summer was 

connected with high temperature and ava1labili1y of food and low activity in 

winter may be the reduced availability of such food sources. The ColooplCran 

order belonging to families Hydrophillidae. Chrysomelidae. Scarabacidae, 

Cicindcllidac. Ccrambycidae. Buprestidae. Elateridae and Carabidae were 

recorded during the seasons in light traps. Bhat and Rajagopal (1992) also 

studied the light trap cercbes of Carabids and rcponed 37 species of Carabids 

belonging to 14 tribes. Hemiptera consisted of Cofana spectra as dominant 

species and the remaining were recorded under live genera such as Dotycorts 

sp .. Nezara sp . l.eptocorisa spp. Cicada spp. and Nepa sp. Coleoptera and 

Hcmip1era were dominant orders conslituting 24.3% and 38.6% of the total 

number of species. Mooed and Meads (1985) also recorded Memipterans 

belonging to nine difTercnt families and 158 species ofCclooptera belonging lo 

36 families. The records of these workers confirm the findings from the light 

traps. Different arthropods families recorded from light traps includes. 

Hydrophillidae. Chrysomelidae, Scarabaeidec, Ciecindclidae, Cerambycidae. 

Buprcstidae. Elateridae Carabidae (Coleopteran): Pentatomidae, Coreidae, 

Belastomidae. Crcadidae. Fulgoridae. Ddphacidae (Hemipteran); Gryllidae. 

Grylo1alpidae. Acrididae. Tettigonidae (Onhopteran): Vaspidae. Formicidae 

(Hymcnoptcran): Culicidac. Agromyzidae (Dipteran): Coenagrionidae. 

Agrionidae (Odonat.a): Pyralidae, Noctuidae. Picridae (Lepitoprcran): 

"' 
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Termi1idac (lsopteran): Blatidae. Mantidae (Dyctyopleran): Forficulidae 

(Dermaptcran) and Thcriidac (Arachncdac). 

S.1.1.4. Arthropod diversity from net sweeps 

The diversity indexes of anhropod fauna from net sweeps in maize 

ecosystem in plain area shows tha1 the arthropod diversity of Hc-0.13 of the 

family Dclphacidac as the maximum fallowed by Culicsdae (H--0.12). The 

records also shows thal O.SS individuals of the family Delphacidac during 

autumn seasons in 2003 fallowed by Culicidae (0.24) during the same year of 

the seasons. lt can also be shown that the anhropod populations arc more 

diverse durmg summer season as compared to the other seasons (total of 1.99 

in 20031 The present findings of arthropods dwcrsity is supported by the 

Seasonal abundance of curculionid, S11opl11/ris uamms Mersch. and S. oryzne 

(L.) was studied by Throne and Cline (1991). Watson et al. (1980) noted that 

wann seasons (autumn and spring) favour the abundance. early adult 

emergence and f1ig.ht activity of some scarabacids. The different arthropods 

families recorded from net sweeps includes. Thcriidae. Saltieid (Araehncdac); 

Cerambycidac, Meloidae. Chrysornehdac. Coccinelidae. (Coleoptcran). 

Gryllidae. Acrididac. Tenigonidae (Orthoptcran). Muscidae (Diptcran); 

Pentatormdae. Crcedidac. (Hcmiptcran): Muscidac (Diptcran); Blattidac, 

Mantidae Forrnicrdae (Hymenoptcran): Cocnagrionidae. (Odonida); Noctuidac. 

(Lepidopteran): l'orfieulidae (Dcrmapteran]: Termitidac (lsopteran) and 

Mantidac (Dyctyoptcran). 
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5.1.2. Arthropod diversity in maize ecosystem at foothill of Nagaland 

The arthropod fauna recorded from foot-hill area maize ecosystem during 

the period of study belongs to 13 orders and 41 families. The order Colcoptera 

recorded the maximum number of families (8) fallowed by Hemiptera (7). 

Detail discussions of the findings are:- 

S.1.2.1. Arthropod diversity from Pitfall traps 

Anhropod collected from pitfall traps records a total of 114.4 numbers. 

l! is evident that the family Formicidac recorded the highest number of 

arthropods (H=0.16) especially during summer season in 2003 (14.79). The 

report is very much familiar with the findings made by Reddy and Alcmla 

{1995), they reported that in maize agro ecosystem of Nags.land family 

Formicidac dominant the group of arthropods during rainy season (summer) 

which falls between June and August months. Again it is evident from the table 

that season wise record of arthropod populations was found to be second 

highest during summer in 2003 (20 3 l ). Diffcrcnl arthropods families recorded 

during the present studies includes Carabidac, Cicindellidac, Scarabaedac, 

Elateridae (Coleoptcran): Gryllidac, Gryllotalpidac, Acrididac (Orthoptcnrn): 

Lycosidac (Arachnida); Formicidae (Hymenoptcran); Forficulidae 

(Dcnnaptcran); Blattidac (Dyctyoptcran); Terrmudae (lsoptcran); Poduridac, 

Emomobyridae. Tcnuipalpidae (Collcmbolan) and Tctranychidac (Acarina). 

S.1.2.2 Arthropod diversity from soil estracuen 

The diversity index of arthropods fauna from soil extracts in maize 

ecosystem in foot-hill area records H=0.16 in case of Poduridac and 
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Tcnuipalpidac. A total of 36.37 numbers of anhropods were recorded during 

the seasons. The table shows that Collembola dominates the group of anhropod 

catches under three famihes. The total arthropod TI!COrds rs found to be 

maximum during summer season l20.l l) in 2003. which is very much 

coincides. with the findings as reported by Hazra and Chaudhuri. (198 I). They 

reported that maximum population size of colkmbolan is anaincd during the 

monsoon penod or during the immediate post monsoon period. The order 

Collembola was represented by Poduridae and Tenuipalpidae. Similarly. Guru 

et al. (1988) also reported Collcmbola belonging to five families from 

cultivated and uncultivated sites of Western Orissa. The different arthropods 

families recorded during the present studies includes:- Tctranychidae 

(Acarma): Formicidae (Hymenoptcran); Muscidae (Dipteren) Podundae, 

Tenuipalpidac. Entomobyndae (Collembolan) and Tcnnitidac (Odonata). 

S.1.2.3. Arthropod diversity from light traps 

Diversity index of anhropods by light trap catches from foot-hills in 

maize ecosystem shows that the maximum arthropod diversity of H=0.16 was 

represented by the family Scarabacdae (Colcopleran). This family was 

recorded maximum during summer season (13.48 in 2003) The Colcopteran 

order belonging to families Carnbidae. Chrysomelidae. Scarabacidae, 

Cicmdclidae. Curculionidae, Elatcridae. Cerambycidac. Buprestidac and 

Coccinelidae were recorded during the seasons in light traps. Bhat and 

RaJagopal (1992) reports the light trap catches of Carabids and reported 37 

species ofCarabids belonging to 14 tribes. llcmiptcra consisted ofthc families 

Corcidac. Pcntatomidac. Bclustomatidae, Fulgoridac Cicadidac and 

Delphacidac. Mooed and Meads (1985) also recorded l-lcmiptcrans belonging 

to nine different families and 158 species of Cclcoptera belonging to 36 
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fanulics. The records of these workers conlinn the findings from the light 

traps. Different arthropods families recorded from light traps includes, 

Gryllidae, Grylotalpidae. Acrididae, reuigonidac (Orthopteran); Vespidae, 

Formicidac (Hymenoptcran); Coenagrionidae. Agriomdae (Odonata), 

Cuhcrdae and Muscidae (Diptcran), Blatidac, Mantidae {Dyetyopteran); 

Pyralidac. Nymphelidae and Noctuidac. (Lepidoptera) and Termitidae 

(lsopteran). 

5.1.2.4. Arthropod diversity from sweep net 

The diversity indexes of arthropod fauna from net sweeps in maize 

ecosystem in foothill area shows that the arthropod diversity of 11--0.14 of the 

family Dclphacidae (llcmipteran) as the maximum fallowed by Oxyopidae 

(Arachncda) /-:1=0 13 The records also show those 0.35 individuals of the 

family Dclphacidae during autumn seasons in 2002 and the next Oxyopidae 

(0.43) during the spring seasons in 2003. It also shows that the arthropod 

populations arc more diverse during summer season as compared to the other 

seasons (total of I 81 in 2003). The present findings of arthropods diversity is 

supported by the Seasonal abundance studied by Watson el al. (1980) which 

reponcd that warm seasons (autumn and spring) favour the abundance. early 

adult emergence and night activity of some scarabacids. The different 

arthropods families recorded from net sweeps includes. Gryllidae., Acrididae. 
Tcnigonidac (Orthopteran): Coreidae. Pcntatomidac, Pyrrocoridae, Fulgoridae. 

Delphacidae and Ctcadrdac, (llcmipteran): Muscidae, Agromyzidae and 

cuhcidae (Diptcran): Oxyopidac and Araneidae; Pyralidac (Lcpidoptera); 
Carabidae and Elatcridae (Coleopteran); Coenagrionidae. (Odonata): 
Blamdae. Mantidae (Dic1yoptcran): Vcspidac and Apidae (Hymenoptcra). 
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S.I.J.I. Arthropod diversity in maize ecosystem at uphill belt from 

pitfall trap 

• 

.I'' Anhropod collected rrom pitfall lnlps in up-hill area records a total or 

" 'r\ 206.4 numbers. It is evident that the rami1y Fonnicidae recorded the highest 
- 
number or anhropods (11=0.16) especially during summer seasons in 2004 

(IS.28). The repon is very much familiar with the findings made by Reddy and 

Alemla ( 1995). they reported that in maize agro ecosystem or Nagaland ramily 

Formicidae dominant the group of arthropods during rainy season (summer) 

which falls between June and August. The different anhropods ramilics 

recorded during 1he studies includes Canbidae. Meloidae. Scarabacidae. and 

Cicindcllidae, (Colcopteran): Gryllidac. Gryllolalpidae (Onhop1cran): 

lycosidae (Arachnida): Formicidae (llymenopteran): Muscidac (Diptcran): 

Forficulidae (Dcrmapteran): lllattidae (Dictyopteran): Entomebyridac. 

(Collcmbolan) and Tennitidac (lsoptcran). 

5.1.3.2. Arthropod diversity from soil e•tract 

The diversity index of arthropods fauna from soil extracts in maize 

ecosystem in up-hills area records a total or 22.36. The result shows that the 

family Tetranychidae dominated the group (ll•0.15) of arthropod eetches 

during the entire seasons. Only three families were found recorded under three 

dilTerent orders. Tetranyehidae (Aearina) recorded maximum during summer 

season in 2004 (1.45). fallowed by Family Poduridac (Collemdola) (5.8) 

during the same season in 2003. The lotal arthropod records is found to be 

maximum during summer season (7.16) which is very much coincides. with 

the findings as reported by Hazm and Choudhuri, (1981). They rcponed that 

maximum population size of collcmbolan is attained during the monsoon 

period or during the immediate post monsoon period. Poduridae represented 
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the order Collcmbola. Similarly. Guru el al (1988) also reponcd Collcmbola 

belonging to five families from cultivated and uncultivated sites of Western 

Orissa. The different anhropods families recorded during the present studies 

include Tetranyehidac (Acarina): Scarahaerdae (Coleopteran) and Poduridac 

(Collcmbolan) 

5.1.3.3. Arthropod diversily from light traps 

Diversity index of arthropods by light trap catches from up-hills area in 

maize ecosystem shows that a total of (H=0.13) individuals anhropods 

dominated by Blattidae (Dietyoptcra). During winter season in 2002-03. 

maximum of 2.63 numbers were recorded fallowed by Noctuidac (ll=0.10) 

durmg spring season in 2003 ((0.58). The total population 3.76 was recorded in 

2003 summer season. Bhat and Rajagopal (1992) studied the light trap catches 

ofCarabids and rcponcd 37 species ofCarahids belonging to 14 tribes Mooed 

and Meads (1985) also recorded Hcmiptcrans belonging to nine different 

families and I 58 species of Cclcoptcra belonging to 36 families. The records of 

these workers confirm the findings from the light traps . .  It may be noted that 

the anhropod diversity wen: less where hurricane lamp was used as light trap 

but it was recorded maximum from electrical light trap as in case of both plain 

area and foot-hill maize fields. which may be due to lhe influence of the 

intensity of light. Different arthropods families recorded from light traps 

includes. Theriidae and Sahicidae (Arancida): Mcloidae. Chrysomclidac. and 

Coccinelidae (Coleop1cran): Gryllidae. Acrididae and Teuigonidae 

(Orthoptcnm). Muscidae (Dipteran). l'cntatomidae. and Cicadidac 

(Hemiptcran); Coenagrionidac (Odonida): Blattidae. Mantidae (Dictyoptcran): 

Nocruidac (Lcpidoptcra); Forficuhdae (Dcrmaptcran) Tcrmitidac (lsopteran); 

and lchneumonidac and Fonnicidac (Hymcnop1cran). 
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S.1.3.4. Arthropod diversity from net sweeps 

S.2. To111l 11rlhropod diversity indices 

Thcrididac. Salticidac. .Oxyopidae. and 

The diversity indexes of arthropod fauna from net sweeps in maize 

ecosystem in up-hills area shows that the arthropod aiversiry of 11"(). J J of the 

family Acrididac as the maximum fallowed by Chrysomellidae): Muscidac and 

Coenag.rionidae (11.zQ.IO each). The records also show that 0.90 individuals of 

the family Acrididae during autumn seasons in 2003 fallowed It can also be 

sllown that the arthropod populenons arc more diverse. The present finding.<; of 

arthropods diversity arc supported by the Seasonal abundance of curculionid, 

Sitophilus zeomois Motsch. and S. o,yzoe (L.) was studied by Throne and 

Cline (1991). wnson ti al. (1980) noted that warm seasons (autumn and 

spring) favour thc abundance. early aduh emergence and flight activity of some 

scarabaeids. The arthropods· populations tends to be more during autumn. the 

reasons could be they (arthropod) seeks for hibemation for winter. The 

different arthropods families m:orded from net sweeps includes. 

Ch,ysomclidac. Coccinelidac. Mcloidac. and Coccinelidae (Colcoptcran): 

Gryllidac. Acrididac. and Tcttigonidac (Onhopteran): Pentatomidae. 

Cicadidae. and Fulgoridac (llemip1cran): Blattidae and Mantidae (Dietyoptcra) 

Muscidae and Agromyzidac (Dipteran): Cocnagrionidae. (Odonida): 

Forliculidae (Dcrmaptcran): 

Araneidae (Arachnida). 

Two indices (1). Shannon-Weiner Diversity index (H) and (2). 

Simpson-Yule diversity index (D). H" considers both the number of species 

and the distribution of individuals among species {KikkaY.a. 1996): where as 



D" weighed 1owards the abundance: of the commones1 species rather than 

providing a measure of species richness. 

Diversity indices from the table (pitfall trap) shows that the arthropod 

diversity is higher at plain areas followed by foothill and uphill (H • 0.808, 

0.807 and 0.47 l respectively). Basing on the diversity indices (Soil extract), 

the arthropod populations are more diverse in plain area (H • 0. 706) followed 

by foothill and uphill (H • 0.617 and 0.304) respectively. While on the other 

hand the species abundance D' is more in uphill (4.603) followed by plains 

10.)90) and the least abundance species at foothills (IS. 791) The differences in 

the family/species composition at the different localities can be attributed 10 

the thennal requirements (J.i and Mills, 2004) 

From light trap it is evident that the uphill area is more diverse as 

compared 10 foothill and plain area mai;,.c ecosystems (II• 1.215, 1.194 and 

l.176) respectively. Similarly. species abundance is also more in uphill then 

foothills and plains in descending OTder. (D • SS.420. 109.596 and 128.068) 

respectively. Contrary to Verma et ot.. 1982 weather factor has great e!Tcct on 

population build up of insect pest. 

Diversity indices from the table. by net sweepings. shows that the 

anhropod diversity is higher at foothill areas followed by plains and uphill (11 

- l. lJJ. l. l SO and 1.232 respccth·ely). Where as the abundance of commonest 

Spi.'Cies shows more in plain area. uphill and Jeas1 in foothill (0 • SJ.783. 

54.805 and 68.347 respectively]. The result was obtained by using the method 

as suggested by Southwood and I lcndcrson. 2000 
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5.3. Biodiversity of common arthropod population from three 

locations 

Family wise diversities according 10 their order/family and season 

during September 2002 to August 2004 arc as described below: 

5.3.1. Plain are.a 

Pooled data on the mean population of dominant Anhropod groups 

recorded at plam area maize ecosystem and their seasonal abundance revealed 

that a mean total number of 838.35 arthropod belonging to 27 families under 

13 orders i.e. Coleoptcra. I lemiptera. Orthoptcra. Hymenoptem. Diptera. 

Odonata. Lepidoptera.. Isoptera, Dicryoprcra, Dennaptera. Arachnida. 

Collembola and Acarina. 

Colcoptcra mean population under this order was recorded 141.33 and 

season wise comparison records maximum 56.73 during Jun-Aug. Onhoptcra: 

Gryllidac was the recorded mean total of 107 .07 end the seasonal abundance 

records maximum dunng Mar.-May 42.52. 

Order Hymenoptera with a single family Fonnicidae was the most 

abundant anhropod (total mean of 229.45). Seasonal distribution recorded the 

maximum during Sept.-Nov. 83.40. The finding was similar to the findings as 

reported by Reddy and Alemla. (1995) where they have reported that ants 

population/activities increases during rainy seasons. 

The diversity indices and the dominance anhropod as represented by H 

and D. ranges between 0.01 • 0.15: and 1.13 - 6.06 respecnvely. Famii• 
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Formicidae was more diversified as compared to other families (H • 0.15) and 

the abundance anhropod" family was also represented by the same family (D .. 

l.13). The diversity indices and dominance differs significantly in both the 

cases. 

5.3.2. Foothill area 

The population of common dominant Anhropod groups recorded from 

foothill maize ecosystem and !heir seasonal abundance revealed that a mean 

total number of 297.85 anhropod belonging to twenty seven families under 

thineen dominant orders i.e. Colcoptera, Hemiptera, Onhoptera, Hymenoptera, 

Diptera. Odonata. Lepidoptera. lsoptera. Dictyoptera. Dermaptera. Arachnida. 
Collembola and Acarina. 

Coleopteran. overall mean population recorded 108.44. seasonal wise 

comparison records maximum 40.10 during Mar.-May. Order Hymenoptera 

with a single family Forrnicidae was the most abundant anhropod (101al mean 
of61.J6). 

The diver:sity indices; (II. and D): ranged between 0.0:? - 0.30: and 1.22 

- 6.87 respectively which differs significamty in both the cases. It is clear that 

the family Cerambycidac was more diversified as compared 10 other families 
(H • 0.30) followed by Scarabaeidae (H • 0.15). 

5.3.3. Uphill area 

Data on the mean population of common and dominant arthropod group 

recorded from uphill maize ecosystem and their seasonal abundance shows that 
1101al oumber of 297.35 different anhropod . 
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Colcoplcra mean population was recorded 15.13 and season wise 

comparison records maximum 6.13 during Scpr.-Nov, family Formicidae was 

the mos! abundant and dominant arthropod (total mean of 64) This findings 

was supported by the findings made by . Mooed and Meads (1985) and Reddy 

and Alemla ( l 995). 

Diversity indices; (H, and D): reveals Entomobyridae was more 

diversilied as compared to other families ( H ,.  0.15) followed by Fonnicidae 

(H .. 0.14) and the abundance arthropod family was represented by 

Entomobyridac (D = 0 65) and the least was represented by Gryllotalpidae (D 

K 6.34). 

5.4. Comparative studies of com moo arthropod diversity indices 

The diversity indices of common seasonal and dominant arthropod 

orders from three different maize ecosystems are described 

5.4.1 Plain area 

There are altogether 13 anhropod orders commonly found at plain area 

maize ecosystem. The diversity indices of anhropod as represented by H: 

ranges between 0.0l • 0.15: and the dominance between 1.13 and 6.06. Family 

Formicidae represent the most diversified and the dominance characters. (H = 

0.15): (D "'1.13), followed by Poduridac (H = 0.14: D • 1.33) respectively. 

Stanstrcal methods as suggested by (Magurran. 1988). 
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5.4.2. Foothill area 

There arc altogether 13 arthropod orders commonly found 01 foothill 

area maize ecosystem. The diversity indices of anhropod as represented by H: 

ranges between 0.02- 0.30; and the dominance between 1.22 and 6.87. Family 

Cerambycidac was more diversified as compared to other families (H '""0.30) 

followed by Scarabacidac (H"" 0.15) and the abundance was represented by 

Lhc same family (D = 1.22) and the least abundance was represented by 

Arancidac (D = 6.87) as suggested by (Magumm. 1988). 

5.4.3 Uphill area 

Allogcther 13 arthropod orders commonly found from uphill area maize 

ecosystem. The diversity indices of anhropod as represented by H: ranges 

between 0.02 - 0.15; and the dominance between 0.65 and 6.34. Family 

Entomobyidae represent the most diversified and the dominance characters. (H 

""0.15): (D EQ.65). followed by Forrnicidae (H "" 0.14; D"" l .32) respectively. 

As suggested by (Magurran. 1988). 

S.S. Biodiversity indices of un-common arthropod populations at 

three different localions during September 2002 to August 

2004. 

5.5.1. Plain area 

It has been recorded that in plain area maize ecosystem. the families like 

llydrophillidac. Agrionidae and Piendac were found dominant with their totals 
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of 76.16. 1.54 and 3.52 respectively. The diversity indices (H) and (D) shows 

mean totals of0.15 and 6.48 respecth·ely. 

5.5.2. Foothill 

From foothills maize ecosystem. families Curculionidae, Pyrrocondae 

and Nymphilidac were recorded with their grand mean totals of 2.98 only. 

Season wise mean totals as 2.19. 0.03. 0.65 and 0.1 I during Sept-Nov .. Dec.· 

Feb .• Mar.·May and Sept.-Nov. respectively. The diversity indices show means 

of(H • 0.07 and D • 13.00). 

5.5.3. Uphill area 

From uphill maize ecosystem. family wrse anhropod as Meloidae. 

lchncumonidac and Salticidae are recorded seasonally with their mean totals of 

0.97. 0.11 and 1.33: and their indices H • 0.09 and D � 10.55 respectively. 

5.6. Comparative study of un <'o mm on arthropod diversity indices 

The comparative studies on uncommon arthropod diversities indices 

reveals that the indices lies between (II• 0.01 - OJ)6) and (D-0.14- 6.10). 

From plains the diversity indices (HJ and (D) shows mean totals of 0.15 and 

6.48 rcspcctivejy. similarly from foothill maize field the diversity indices 

shews means of (H • 0.07 and D = 13.00) and from uphill it was shown H • 

0.09 and D • I 0.55 diversity indices. Slltistical methods as suggested by 

(Magurran. 1988). 
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5.7. Seasonal relative abundance or common dominant arthropod 

population (0!.) from three different maize ecosystems 

The common arthropod populations and their relative abundance from 

three different maize ecosystems arc described family wise according to their 

orders and season during September 2002 to August 2004. Coleoptera. 

llemiptera. Orthoptera, Hymcnoptcra. Diptcra. Odona111. Lcpidoptera, lsoptere. 

Dictyoptcra. Dcm111p1c111, Arachnida, Collcmbola and Acarina are the orders 

under study. 

5.7.J. Plain area maize ecosystem 

Pooled data on 1hc mean population of common dominant arthropod 

groups recorded et plain area maize ecosystem and their seasonal abundance. 

The table revealed that a mean total number of 838.35 arthropod belonging to 

twenty seven families under thineen dominant orders. 

Coleoptern the mosr dominant order comprises of Femihes: 

Chrysomelidae, Carabidac, Cerambycidae, Cicindclidac and Scarabacidac 

Overall mean population under this order was recorded 141.JJ which account 

to 16.86%. Scasonal wise comparison n.:cords maximum 54.99 (6.56%) during 

Mar.-May. 

Hemipteran Families; Pentatomidae. Fulgoridae and Cicadidac in 

which Pcntatomidac was the maximum 9.52 1.14%) Seasonal dislribution 

records maximum during Scpt.-Nov. 7.16 (0.85o/e). The mean totals under rnts 

order records 12.36 1.47%) 
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Onhoptera families Vi1.:- Gryllidac. Acrididae. Tenigonidac and 

Gryllotalpidae. Among the families. Gryllidac was the most dominant which 

recorded mean total or 107.07 12.77%) and the seasonal abundance records 

maximum during Mar.-May 42.52 (5.07%) 

Order llymcnoptcra with a single family Formicidae was the most 

abundant arthropod (tocal mean of 229.45 no. covering 27 .37% of the totals). 

Seasonal distribution recorded the most during Scpt.-Nov. &J.40 (9.95%) 

5.7.2. Foothill maize ecosystem 

The common dominant anhropod groups recorded from foothill maize 

ecosystem and their seasonal abundance shows that a mean 101111 number of 

297.SS arthropod. 

Colcoptcra account to 36.41 o/.. seasonal wise comparison records 

mwcimum 40.10 JJ.J6o/•) during Mar.-M11y llemipter11 seasonal population 

records maximum during Sept.-Nov. 4.90 1.65%). The mean totals under this 

order recorded 10.76 (3.61%). Families, Oryllidac 0: Onhop1era was the most 

dominant which recorded mean total of 24.46 (8.21%) and the seosonal 

ebundance records maximum population during Mar.·May season as mean 

totals of 15.46 (S.19%). Order llymenoptera with II single family Formicidae 

was the most abundant anhropod 20.60% of the totals). Seasonal distribution 

recorded the maximum during Sept.-Nov. 23.91 (8 03%) totals. 

5.7.J. Uphill maize ecosystem 

Data on the mean population of common and dominant anhropod 

groups recorded from uphill maize ecosystem and their seasonal abundance 

shews that a total number of 297.35 different arthropod. 
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Coleoptera recorded 15.13, which account lo 5.09"4. Seasonal wise 

comparison records maximum 6 13 (2.06%) during Sept.-Nov. Hemiptera 

1.27%), seasonal distribution records maximum during Sept.-Nov (0.66%). 

Families, Gryllidae records a mean total of 6.24 (2.1�/o) and the seasonal 

abundance records maximum during Scpt.-Nov. 6.54 (2.20%). Hymenoptcra 

with a single family Formicidae was the most abundant and dominant 

anhropod (total mcao of 64.90 no. covering 21.83% of the totals). Seasonal 

distribution recorded the most during Sept -Nov. 26 86 (9.03%) 

Diptera recorded mean totals 6.90 (2.32%). Maximum population was 

recorded during Sept.-Nov. season (2.55; 0.86%). Family Coenagrionidae, (0; 

Odonata); Noctuidac (O; Lepidoptera) and Tcnnitidac (0; [soptcra) recorded 

mean totals of 4.19; 1.41 %). 2.01; (0.68%) and 6.16 respectively. The seasonal 

abundance of those families recorded during Mar.-May season for the 

Noctuidae (0.96; 0.32%) and during Sept.-Nov. season for Coenagrionidae and 

Tcnnitidac as 1.5 I; (0.5 I%) and I. 72; (0.52%) respectively. 

Arachneda families Lycosidae, Oxyopidac and Araneidae population 

records maximum during Sept-Nov. season (mean total of 5.68 1.91%). 

Collembolan families viz; Entomobyridae and Poduridae with maximum 

populations during Scpt.-Nov. season (mean total 69 580 as 23.40%). Hazra 

and Choudhuri, (1981) reponcd that maximum population size of eollembolan 

is anained during the monsoon period or during the immediace post monsoon 

period which was similar to this findings. 

100 

• 



5.8. Cemperanve nudy of relative abundance of common 

/uncommon arthropod (•t.) in three maize ecosystem 

The comparison siudy on common anhropod populations Md their 

relative abundance from three different maize ecosystems arc described in 

accordance 10 their orders and season during September 2002 to August 2004. 

The orders. Viz:- Coleoptcra. I kmiptcra, Orthoptera, J lymcnoptera, Diptera, 

Odonata, Lepidoptera. lsoptera, Dictyeptera, Dennaptera. Arachnida. 

Collcmbola and Acarina are recorded. 

Pooled data (Table 23) revealed that a mean total number of 838.35 

arthropod belonging to 27 families under 13 dominant orders from plain area, 

foothill 297.85 and uphill 297.35 numbers was recorded. 

The per cent relative abundance of uncommon arthropod from plain 

area was JS.OS% foothill 0.50% and uphill area 34.42%. Seasonal distribution 

of anhropod population from all the locations was highest during March·May 

6.81°1•. 0.11% and 19.90% from plain, foothill and uphill. 

5.9. Arthropod popul111ions from difftrtnl loc111ions by dirftrent 

methods of colleclions during Sepltm her 2002 to August 2004. 

The total populations from pitfall was found to be more (669.2) from 

plain area {Dimapur) In other two stations. Mcd:.dphi::ma and Kohima. the 

anhropod recorded maximum during Sept-Nov. in 2003. 28.4 and 59.41 

respectively. 
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From soil cxuacnon methods ii was recorded a total of 36.37 from 
Medziphcma followed by Kohima and Dimapur. 22.36 and 11.69 respectively. 

In all the cases, it was found recorded maximum during Sepr.-Nov. in 2003. 

Light trap catches recorded the totals of393.04. 209.92 and 22.59 from 

plain area. foothill and uphill respectively. From plains maximum 133.11 
numbers were recorded during Mar.·May season in 2003 so as in 2004. 40.58 

numbCTs were recorded from foothill where as from uphill it was recorded 3.76 

numbers during Sept.-Nov. in 2003. 

Net sweeping methods records a totals of I I .28. 9.99 and 28. 75 
maximum during Sept.-Nov. season in 2003 1.99. 1.81 and S.SS) from plains. 
foothill and uphill respectively. 

The result sho .... s that plain area exhibit more anhropod population 
through all the traps except sweep net as well as seescnet collection recorded 
the highest during summer months (June lo September) similar to the findings 
made by Ostbye (1978). who reported high catches ofColeoptcra during June 
and July. and noted that the group mostly as predators especially Cerabldae 
and Staphylinidae lend to alternate in their predation activities. 

S. I 0. Rel.ationship of .arthropods with .ahiolic r.actors 

The study on correlation coefficient (r) of arthropods ordcr:s of maize 
field consist of 13 the order.; Viz:- Coleopteran. Hemipteran. Orthopteran. 
llymenopterans. Diptera. Odonata. Lepidoptera. lsoptera.. Dyctyoptera, 
Derrnaptera, Arachnida. Coltcmbola and Acarina. These orders were studied 
with weather parameters such as Temperature, rainfall and relative humidity 
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under three difTcrcnt maize field ecosystems and their correlation are discussed 

"ith the Iindr ngs of earlier w ori:crs. 

The relationship of plain area remains in favour of summer months and 

decline gradually with the onset of winter months. Edwards et al. (1975) and 

Hutson (1978) reported thai temperature is one of the most important reoors in 

dealing with the activities of Arthropods. They also reported that the Arthropod 

activity depends upon weather condition especially temperature and soil 

moisture and the general habitat surrounding the trap. As the temperature at 

plain urea arc wanner due to lower altitude (as in Dimapur 260m msl) the toial 

arthropod recorded was very much higher (I 080.99) table 17. as compared to 

foot-hills and up-hills which n.'COfdcd the toial arthropods as 370.59 and 

302.98 respectively which is suppor1cd by the findings as quoted Gaston and 

Williams, l 996. The lesser availability of moisture coupled with excessive 

!cmpemturc on the lower latitudinal margins. especially in the tropical regions 

alfcc1 the distribution of insects especially in lhc larval stages of herbivorous 

insects (Hale et al 2002: Hawkins ct al 2003). This will happen wuh many of 

the cndoptcrygOle Insects like Colcoptera, Lcpidoptera. Diptcra and 

Hymcnop1cm, especially in 1hc case of herbivorous insects. 11 hich arc the 

major pests of agricultural crops. These changes no1 only limit lhc species 

richness in tcnns of disuibuuon but also in terms of populations and in terms 

ofabundance, Ramamurthy. 2009. 

The mejor groups of arthropods were com:la1cd wilh weather 

parameters such as temperature. rainfall and relative humidity. It was observed 

that all the groups of arthropods had shown positive and significant 

relationship at 5% and 1% lcvet of significance and none of the group had 

negative signilicanl relationship wilh abiotic factors. Similar rcportS of 
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correlaricns between arthropod and weather parameters were also given by 

Briggs, 1961. Duffey. 1962. Mitchel!. 1963 and. Grecnslede. 1964 

The populaucn density of Cokoptcra was found to be highest during 

spring seasons in plain (92.13) and foot-hills (42.09). but in up-hills it was 

found to be highest during summer seasons (7.70). 1be correlation analysis 

between the population ofColcoptcra and abieuc factors exhibited a significant 

posillve correlation with temperature. rainfall and humidity at foot-hills but 

non-significant with relative humidity at up-hills maize cosysrems. llowever, 

at plains abiotic factors maintained a positive correlation but non-significant 

with order Coleoptera. In consistence to this. Reddy and Alcmla (1995) noted 

the abundance of Coleoptcra in maize ecosystem during chc rainy $CIISOns. 

while they were absent during the winter and reported a significant correlation 

with rainfall and soil tempcrnture. However, Moced and Meads (1985) did not 

find any correlation between the Coleopteran abundance and rainfall. Jitcndar 

Kumar et al (2007) while studying Scarabacid beetles reported their peak 

period during June - July (summer) and stated that minimum temperature had 

significant positive correlation with the emergence oftx:etlcs. 

The population density of Hcmiptera were dominated mostly by family 

Dclphacidae (25.08) fallowed by l'entatomidae (9.52) in plain and foot-hills 

area maize field but the family Ddphacidac was not recorded from up-hills. 

Their most active period was recorded during summer June - August months. 

Surprisingly. the lowest Hcmiptcra population was recorded during December 

- February in all the three maize ecosystems. The influence of temperature and 

n.iinfail on their population was positively significant but non-significant with 

relative humidity al plains whereas. at plains a positive bul non-significant 

correlation with temperature and relative humidity and a positive effect of 
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rainfall.. Atwal and Dhaliwal (1997) noted that the population of both leaf 

hopper and plant hopper increases during July to August and decreases 

markedly after a heavy rain. Gaston and WillillITIS reponed that insect species 

diversity per area tends to decrease with higher latitude and altitude, meaning 

that the insects' behaviors enhances with increasing temperature. (Bale et al. 

2002). 

The seasonal abundance of Orthopterans among the three maize 

ecosystems. In plain and foothill area. they were in abundance dunng spring 

seasons (42.52 and \S.46). While at up-hills the population recorded higher 

during summer months. The correlation study had revealed that the 

Onhopteran had shown a positive significant relationship with temperature but 

positively non·significant with rainfall and relative humidity at plains. At 

foothill. it was positive and significant with rainfall and relative humidity but 

non-significant with temperature and in upland rice ecosystem all the abiotic 

factors had exhibited a significant posinve relation with Orthoplera. Reddy and 

Alemla (1995) had recorded Orthoptera in higher number during rainy season 

and in loW number during the winter in Nagaland. which is similar to the 

present find mg. Majer and Koch (1982) noted that the Orthoptera showed high 

levels of activity in spring. summer and in early autumn and were positively 

correlated with temperature and negatively correlated with relative humidity 

and rainfall. 

The population of Hymenoptera mostly dominated by family 

Fonnicidae (ants) and are recorded the highest number 229.4S. 61.36 and 64.9 

from plains. foothill and up-hills respectively. In all the three locations. the 

population of these tax.a records highest numbers during summer seasons as 

SS.00. 27.21 and S.92 respectively. The correlation analysis revealed that the 
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population showed positive and significant relationship with tcmperamrc in all 

the fields; however in up-hill alone it was posuwely and highly significant with 

all the three weather factors. 

Several workers are of the opinions that increase in temperature and 

food served as threshold for ant population Iluctuanon and the increase in ant 

accivity "as correlated with rainfall (Kajak cl al. 1972. Whitford. 1978, Majer. 

1981). However. Majer and Koch (1982) and Moccd and Meads (1985) stated 

that increase in ant abundance was negatively com:latcd with rainfall. They 

also observed maximum activity of ants durrng spring and summer and low 

activity during the winter and concluded that the probable reason for the 

increase in ant population during this period may be the increase in number of 

herbivores. Subrahmanyam el al. 2009 also quoted that rising in temperature 

increase insect populations in several complex ways and that most or the 

researchers seem to agree that wanner temperatures in temperate climates will 

result in more types and higher populations orinsccts. 

Order Diptcra mostly comprise or three families which arc found 

recorded from these three maize field. the population records shows variable 

conditions in all the three locations as. m plains it was found maximum during 

spring seasons (39.61 ). at foothills during autumn (2.22) and at up-hills during 

summer seasons (2.55). The correlation ( r )  to this order varies according to 

the locations as. in plains it is positively correlated and significant with rainfall 

and humidity but positive non-significance with temperature. In foot-hills. it 

was found that Lhe order is positively significance al 5% levels wuh 

temperature but non-significant with rainfall and humidity. In up-hill. agam the 

order is positively significant wilh temperature and rainfall but non-significant 

wilh relative humidity. 
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The populatioo of onler Odooata records a maximum of two families 

Viz: Cocnagrionidae. and Agrionidae. These families were recorded with more 

population density at plain (8.68). foothill (7.47) and up-hills (4.19) under 

three maize ecosystems. Their population density was recorded highest during 

spring season (2.60) in plain area. 2.87 numbers from foothill during autumn 

and 1.51 numbers from up-hills during summer seasons. I\ significant positive 

effect of temperature .... as observed on the population of Odooata at plain area 

(r � 0.6612) maize ecosystem while the influence of rainfall and relative 

humidity was positive and highly significant at foothill (0.9024 and 0.9016) 

respectively. Khaliq and Siddique (1995) identified 14 species form 

Libcllulidac and Coenagrionidac in Pakistan. Fraser (1931) stated that the 

species diversity of Odonata has a direct relation to the measures of rainfall or 

abundance of water supplies. This suggestion seems to have credence as 

mountainous ranges characterize the 1opography or Nagaland and isolated 

small hills with vegetations. surrounded by streams and heavy rainfalls during 

monsoon months, which might have offered diverse aquatic habitat 

environments for Odonata particularly in the uphill and foothill. 

Lepidoptcra. mostly confined to families Noctuidae. and Pyralidac 

Lcpidoptcran population was negligible for n;lating to any weather parameters. 

Result on their correlation with weather fac1or.i al all levels and locations 

shows a highly positive but non-significant effects. except at up-hills 

temperature shows positive correlatioo relation (r = 0.8158) but non-significant 

with rainfall and relative humidity. Rai el al. (2002) reported a peak occurrence 

of Lcpidopteran pests (Fam : Pyralidac) during the first fixthnight of October 

and stated that the period or peak occurrence of the pest coincide with the 

ranges of favourable environmental factors during kharif season. They also 

reported a positive correlation between the Pyralid insect and relative humidity 
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and non-significant influence of temperature. which is in consistence with the 

result obtained at all the locations. 

Findings on the seasonal abundance of lsoptCTll (family: Termitidac.) 

table 24 - 25, they are recorded maximum during summer months {10.36) from 

plain area. 8.08 numbers during spring from foot-hills and 0.96 numbers during 

spring from up-hills respectively. The findings reveal that as the altitude goes 

higher the population decreases for this particular fauna. Correlation ( r ) 

between lsopteran and weather factor shows highly positive and significant 

with rainfall ( r • 0.9876)and humidity (r .. 0.9856) al foot-hills maize 

ecosystem. where as they arc positive but non-significant with all the weather 

factors in all the locations. Rathore (1998) stated that July month (mid 

summer) seems to be 1he most active month for swanning oftennitcs and there 

was a significant correlation between swanning time and amount of 

precipitation and humidity. 

In case of Dictyoptcra. temperature had a positive significant influence 

at all 1he locations (r ., 0.8139. 0.6076 and 0.6294 at plain, foot-hills and up 

hills areas respectively). Rainfall and relative humidity at plain area shows 

significant positive correlation (r"' 0.6190 and 0.8844). No detail work could 

be available on the seasonal abundance and com:lation study on lsoptcra and 

Drctyoprera. However. it is noticed that early swanning associated with pre 

monsoon shower in May and similarly delayed swanning occurred in 

September which indicates a com:lation between pre-monsoon and monsoon 

showers on swanning of these pests. 

Dcnnaptera. family Forficulidae was recorded in a few numbers. which 

arc found abundant during summer and pre-monsoon. A total of 2.41, 0.41 and 
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l.72 were recorded from plains, foothill and up-hills arca respectively which 

indicated that the plains ore more diverse as compared to the higher locations. 

The correlation between the order and weather factor., indicated that in too 

hills. they are positively and highly significant with all the weather factors 

where as in plains and up-hills area they are significantly com:lntcd with 

temperature alone (r • 0.7148 and 0.6052J. 

Acarinn (mite� and spiders) were found maximum during summer and 

pre-monsoon seasons. In plains they arc abundant during summer (45.09 mean) 

but in other two locations the populations arc more during spring. / lagvar et al. 

(1978) reported the peak occurrence of Anmcnc during July - August 

suggesting that the dilTcrcnee in the paucm of cmches nmy be attributable to 

different climatic factors. 

Collemboln population wcrc recorded at plain. foothill and ur,-hill with 

its peak populution during the months or April (112.4), May (84.8) and August 

(21.0) respectively. while zero populution was recorded during November to 

February at both lowland and foothill. v.hile minimum abundance was 

recorded between December to January nt up-hill rice field. The study of 

Cotlcmbcla and weather parameters revealed a positive non-significant 

relationship with tcmpcrmurc. rainfall and relative humidity in both plain and 

up-hill. whereas. m foothill. the population showed significant positive 

association with temperature hut 11011-significant with rainfall and relative 

humidity. 

Wallacel and Mackerras (1970) and Me Coll (1975) suggested that the 

decline in number of Collcmbola activity on the soil surface towards tile end of 

summer is allributcd to the dry conditions. Reddy and Alcmla (1995) also 
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reported high catches of Collcmbola during March - October with intermittent 

rains when the temperature was high but the vcgetatioo growth was Flourishing 

1111d their population decreased during the dry winter season. They had also 

stated that there was a positive corrclationship between the Collcmbola 

population. temperature and rninfoll. 

Results on the seasonal ubundancc of Arancida (spiders) had shown 1hm 

their most active period at lowland, foothill and upland rice fields were 

recorded during April - May, July - September and May - July while lowest 

population density w111, noted in January - February respectively. The 

correlauon study had exhibited a uon-sjgnificam but positive nssocintioo of 

temperature. rainfall and rclmlvc humidity and with the spider population at 

lowland while 1111 the three foctors maintained significum positive relation with 

spider community ru both foothill and up-hill. In more consistency. Reddy and 

Alcmla (1995) nlso reported high catches of Arancae during Mny while they 

had recorded zero population during April, June and November. Dolly Kumar 

and Kumar (2004) suited that the populution dynamics of spiders at rice field 

eccnrred their peak density during the post monsoon season. Edwards et uf. 

(1975) reported more catches of spiders in August and lowest in December. 

Kumar and Patil (2004) conducted a survey m rice ecosystems for Roiehur 

ll!'CU of Kamntaka and recorded l 7 species of spiders. 'Ibey observed that the 

spidcn. were active throughout the cropping season at 1111 locmions. with 

maximum population densities occurring from 2"" fortnight of October to the 

second fortnight of November. Contrary to the present finding, Singh ond 

Singh (2000) reported a positive correlation of spider population with crop age 

and insect pest population whereas negative correlation was observed with 

most of the a.biotic parameters. Hag var et al ( l 978) reported the peak 
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occurrence of Arancae during July - August suggesting that the difference in 

the pattern of catches may be attributable to different climatic factors. 

S.11. Seasonal insect pesl complex population at three different 

maize ecosystem 

The insect pest complex populations which arc obtained from maize 

ecosystem from three locations arc discussed briefly as under 

5.11.1. Inventory or insect pest population 

The inventory of arthropod fauna from these locations revealed that l 3 

arthropod orders under 40 families and species were recorded. Order 

Coleoptera recorded the maximum arthropod families 1 1  no. viz: Carabidae. 

Coccincltidac. Cicindellidae. Cerambycidae, Scarabaeidac. Melonon1hidae, 

Hydrophyllidae. lluprestidae. Elatcrid, Meloidac and Curculiniodae. Family 

Carabidac wu recorded highly abundant from all the locations and the 

remaining families recorded moderately or their presence. The family 

Hydrophillidac was recorded only from plain area so as Curculiniodae from 

foothill malze field. 

Family Corcidac, Falgoridnc, Pcnrntomidae, Cscadtdse, Dclphncidae 

and Cieadcllidae under ordcd Hcrniptera were recorded with their genus 

leptocorisa spp. Dolycoris spp, Cofana spectra. Soga/el/a spp and Cofana 

spectra except for Falgoridae which genus wns unidentified. It was evedent 

from the table that the degree of their presence is reflected except for 

ltplocoriso spp and Sogatella spp which were nm recorded from uphill. This 

report is similar IO the findings made by Ostbye (1978) and Dcvindcr el al. 
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(2007) they had reponed high catches of Coleop1era during June and July, and 

noted that the group mostly as predators especially Carabidae and 

Staphylinidane lend to altemale in their predation activities. They reponed that 

the carabidae showed peak of its activity during spring while Staphylinidae 

were highest in number during summer by using light trap. 

Field cricket Acheta spp. Shon horned grasshopper llieroglyphus spp. 

Long homed grasshopper (unidentified), and Mole cricket Gryl/otalpo 

Africa,w were found recorded as highly abundant for the first two genus and 

the remaining genus shows their presence from all the fields. 

Forrmcidae and Vespidae, 0: l-lymcnoptcra reprcsented by ants Dory/us 

ortemalts and wasps (unidentified) were found recorded highly abundanl in 

plain and foothill and moderately abundant in uphill [formicidae]. where as 

wasp presence was recorded from plain and foothill but was absent in uphill. 

Likewise Dipteran flles Muscidac and lcafminer Agromyzidac (unidentified) 

were recorded moderately presen1 from all 1hc fields. Also Dragonfly 

Agriocnemis spp; family Cocnagrionidac 0: Odonata was moderately abundant 

and Ag.rionidac (Damselfly) records its presence from all the fields. The details 

of the findings are discussed in the next chapter under suitable headings. The 

findings arc made similar to the findings reponed by Devinder et al. (2007). 

They had collected and studied the nocturnal Orthoptcra by means of light trap 

and the population fluctuations of twenty four species of Onhoptcrans were 

correlated with temperature and relative humidity. In all stx families' vlz., 

Gryllidae. Gryllotalpidac. Tenigonidae (belonging to suborder Ensifera) and 

Aerididae, Tridactylidae and Tetrigidac (belonging to suborder Caclifcra) were 

collected. Gryllidac was found dominant followed by fctrigidac as compared 

to other families. 
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5.11.2.Lm:ation wise insect pest ccmples population in maize in three 

different maize ecosystems in Nagaland during September 

2002 to August 2004. 

Location wise insect pest fauna from three maize ecosystem compresses 

of 5 orders and 7 families with their genus. The data obtained from different 

methods of collections in the experiments under the present investigations arc 

tabulated with relative abundance in per cen arc described as:. 

Coleoptera 

Under order Coleoptera, Chaffer beetle (Scarabacidae; species 

unidentified) was dominant pest recorded from all the fields. The per cent 

records 47.46%. 54.79% and 9.61% at plains. foothills and uphill respectively. 

It was evident from the table that foothill record maximum pest populations 

followed by plain and uphill. 

llemiptera 

Drown lca1hoppcr (Sogatel/a spp) family Dclphncidac; Order Hcmiplera 

was found recorded at plain and foothill area maize ecosystem as mean total of 

26.04 and 22.82 as 19.84% and 17 . 19% respectively. but was nil at uphill area. 

Orthoptera 

Orthoptera belonging to two families were recorded during the period of 

investigsuon. viz: Family: Acrididae (genus: Heiroglyphus Spp) end 
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Tenigonidac which was unidentified They were found present in all the three 

maize fields with a per cent population of 6.72%. 6.80%. 44.97% and 1.94%. 

3.08%. l !.Wo/& respectively from plain. foothill and uphill area maize field. 

This differences in pest status might be due to different agronomic practices as 

suggested by Singh, (2009). 

lsoptera 

Per cent relative abundance of Odonto1ermes spp under order lsoplcra 

and family Termitidac was found recorded as 16.63%. !0.87% and 15.59% 

from all the three maize fields: plain foothill and uphill respectively. 

Lepidoptera 

Two genus. Chilo spp and Cnapha/ococis spp under family Noctuidae 

and Pyralidae 0: Lepidoptera. were found recorded from all the fields except 

for family Noctuidac. which was not recorded from uphill. The per cent 

relative abundance was recorded as 0.41% and 3.94% for Chilo spp. from plain 

and foothill. and cutworm Cnaphalocrocis spp. (Nocluidac) was recorded 

6.99"/o. 3.33% and 18.22% from plain. foothill and uphill as mean relative 

abundance respectively. 

The overall mean gram totals of 131.24. l 32.79 and 11.03 were 

recorded from three different locations of maize ecosystem. 
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5.11.3. Seasonal insect pest population and their relative abundance 
at three different locations of maize ecosystem during Sept. 
2002 -Aug. 2004 

Seasonal msect pest fauna and their relative abundance from three 

maize ecosystems are explained here with their genus. The data obtained from 

different methods of collections in the experimems under the present 

invcs1igations are tabulated with relative abundance in percentage are 

described below (Table 35). 

From plain area (Dimapur) maize field mean total of 133 07 insect pests 

were recorded out of 7 different genus. The genus (unidentified) but under 

family Scarabaeidae commonly known as Chaffer beetle was the dominant 

genus occupying 46.81% followed by Chilo spp 32.41%. Seasonal relative 

abundance of these pests was recorded as mean totals of 19.55, l 7.33, 45.01 

and 5 l . 1 8  during autumn, winter, spring and summer respectively. The 

percentage seasonal distribution of these pests stood as 38.46% during summer 
followed by 33.82% durmg spring. 

Foothill area (Mcdziphcma) recorded the mean total population of insect 

pest as 172.87. which were the highest among the three locations. Total 

percentage of the pests recorded from foothill area stood as 42 08% against 

Scarabaeit beetles the highest followed by Delphacidac (hoppers) 18.84%. 

Seasonal per cent distribution was found to be highest during spring season 

44 22% and the next was summer 36.96%. Plain area maize field reported 

more number of insect pest as compared to foothill and uphill which may be 

due to difference in altitude as suggested by Srivastava and Raghuraman. 

(2009) they reported that wanner temperature m temperate region will result in 

more diverse and larger populations of arthropods. 
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Two of the common species of pest were nor found at uphill area and 

the dominant pest also differs from the former two locations. Here Acrididae; 

. Short homed grasshopper dominated the pest species which recorded 44.97% 

of the total pest complex. The major insect pest from the region includes 

Scarahaeid beetle. short and long homed grass hoppers. termites and 

cutworms. Seasonal relative abundance of these listed insect pests recorded in 

per cent as 20.85%. 6.26%. 28.74% and 44.15% during autumn. winter. spring 

and summer seasons respectively. 

5.12. Correlation coefficient (r) of seasonal insect pests in relation 

with weather factors 

Correlation coefficient (r) of selected insect pests was statistically 

analysed with weather factors such as mean temperature (temp) average 

rainfall (RF) and relative humidity (RH) prevailing in that particular region. 

All the insect pests analysed shows positive conelations with weather 

factors. In plain area Chaffer beetle (r = 0.6346) and Brown plant hopper (r • 

0.8602) shows posiuvely and significantly at 5% levels with average temp . 

Acridrdae Short horned grass hopper shows highly positive significant with all 

the weather parameters as; temp (r �0.9326), RH (r = 0.9162) at 1% levels of 

significant and RF (r • 0.6317). Tcttigonidac and Dclphacidae were found to 

be correlated with RF (r = 0.6072) and RII (r = 0.6714) at 5% levels of 

significant respectively. 

Conclation of insects pest from foothill area with weather factors shows 

from the table that the temp. had positively correlated with insects like chaffer 

beetle. brown plant hopper, short homed grass hopper and steam borer, (r ,. 
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O 7l 18, 0.9574, 0 8067 and 0.9574) respectively. ln this foothill area insect 

pest (tcnmtcs) shows very highly and positive correlations with RF and RII (r 

= 0.9876 and 0.9856) and the remaining insect pests in this area shows positive 

but non-significant correlationshrps. Which is in support to the report made by 

Edwards et al. ( 1975) and Hutson ( 1978) they reported that temperature is one 

of the most important factors in dealing with the activities of Arthropods. 

In uphill area pests like chaffer beetle, short homed grass hopper, long 

homed grass hopper and termites shows highly signilicant correlations with 

temperature at 1% levels of significan1. (r = 0.9028, 0.8275and 0.8272 

respectively except for tennite where r = 0.6052. The listed insect pests beetles 

and hoppers shows positively and highly correlate with RF (R = 0.9350, 

0.9844 and 0.9746) respectively where as the two grass hoppers shows 

significant correlationship with RH (r = 0.8970 and 0.92 71) respectively. And 

the remaining pests show positive hut non significant with weather factors. 
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SUMMARY AND CONCLUSION 



CHAPTER - VI 

SUl\1MARY AND CONCLUSION 

The investigation was carried out at three different locations of maize 

ecosystem having different altitudes and agro climatic ooriditions to study on 

diversity of anhropods. seasonal insect pesfs complex population and their 

relationship with a-biotic factors. The snxly was conducted during September 2002 

to August 2004. The observations wen: taken at fortnightly intervals for all the 

methods of couecuons except for Night active arthropods (lighc traps) which was 

ta.li:en at standard week days. 

The experimcntal firidings of the J)f"CSellt investigations an: summarized as 

fallows: 

Biodiversity of soil surface arthropod from three diffe�ot mai:i:e 

ecosystem: 

• The family: Fonnicidae dominates the arthropod catches from three maize 

agro ecosystems during the period of investigation. 

• Fonnicidae was highly diversified than any other arthropod al all the 

locations.. 

• The individual population records shows maximum during summer seasons ( 

Jun-Aug .. ) (8.87%) from plain area 

Biodiversity of sen dwelling arthropod from 1hrtt different m111:i:e 

ecosystems: 

• Mites and Collembolla dominates the arthropod cesches from soil extraction 

methods of collection. 

• Mite population was at its peak during summer i.e. June-AugusL 

• Collcmbola population was highest during spring i.e. March-May from alt the 

locations. 



• The 11.'COrds show that the anhropods populations are more during spring 

seasons which fall before the onset of summer monsoon. 

Biodiversity of night active arthropod from three different mai.u 

ecosystem: 

• Family Hydrophillidac (water btlg) dominates the arthropod catches by light 

traps in plain area merze ecosystem which was characterized by culuvation 

of the field by irrigation water wxl was not found from foothills Bild uphill. 

• Cok-opteran insects was recorded more diversified especially family 

Scarabaeidae. 

• Light traps catches varies according to their nature and size of the 

individuals. 

• The colcopteran dominates the arthropod catches in all the seasons. 

Biodiversity of 11erial ar1hropod from three different maize ecosystem: 

• The aerial arthropods specially the leaf and pl wit hopers dominates the group 

e.g.. Family Delphocidac. 

• Dclphocidac was more diversified in plain area but were absent al uphill. 

• The aerial anhropods were rnost dominant during summer and in autumn 

season in all the locations 

Seuonal arthropod population from plain area (Dimapur): 

• There v.crc altogether 13 difti:rent anhropods Order and 41 di!Tercnt 

Families. 

• UnderColcoptcro 8 familics were recorded the highest numberofanhropod 

was recorded under familiy Scarabaeidae {7.43%) 

• Family Formicidac recorded the highest number of individuals. a totals of 

229.45 (27.37%) was recorded during the period of investigation. 
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• Family Apidac recorded the minimum number (0.08 ). 

• A maximum of362. I 8 numbers of dilTcrent arthropods was recorded during 

spring season in 2003. 

• A mean grand total of 838.35 diffcrau arthropods "en: recorded from Plain 

area (Oimapur). 

Seuon•l arlhropod popul•lion from roo1hill 1rra (Mcdzlpbcma): 

• The Order Coleoptcra and llcmcptcra recorded the mu:imum number of 

arthropod families of 8 each. (Table 24). 

• Then: were allogethcr 13 of'dcrs and 41 families. 

• A total of98.73 different arthropods were rcoordcd during Man:h-May 

• A mean grand total of 297.IIS different arthropods were recorded from 

foothill area (Med:i:iphema) during Scpt.2002 to Aug. 2004. 

• Family Sc11r11bacidae n.-oorded the highest number of individual (n.75 

noe.j: 24.43% 

Seuon1l 1rthropod populalion from uphill area (Kohima): 

• Altogether 13 Orders and 32 diffettnl families "ere recorded during the 

seasons. (Table 25) 

• A mean grnnd total of297.JS iedividuels arthropods were recorded during 

the entire seasons. 

• A total of 126.59 d11Tcrent arthropods were m:ordcd during summer months 

fallowed by 98. 72 during spring season 

• Order Cclecptera recorded the- mwtimum families of&. 

• family Entomobyridae of Coltcmbola recorded the: mwt1mum. 140.7S 

individuals. 
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R.�lative 11bundante or common arth ropod popul11tions 11t three different 

lo��fions in maize eeceystem or Nagaland 

• Seasonal and common lllthropod populations in maiz.c ecosystem at three 

different locations (plam area, foothill and uphill) are comprised of 13 

orders having families 27. 

• Order Coleoptern found to more diverse arthropod order. 

• Individual 1ou1ls 11rthropod was highcsl for family Pormicidac. 

• Arlhropod populauon starts building up during �pring and reaches its peak 

during mid summer. 

• Some arthropod population wa� at their highest during summer at foothill 

mai,.e eoosys1em. 

• There was 001 much differences in population densities at foothill as 

compared lo plain area. 

• To!BI urthropod number was less UI uphill area maize licld.297.25 only. 

• Minimum arthropod population WII$ during winter months. 

• Many of the key insect pests were not recorded from uphill area. 

Susonal 11hundance or common 11r1hropods 11nd their correlation wilh 

•biotic factors 

The study on eorrclation coefficient {r) of arthropods orders of maize field 

consist of 13 orders vrc- Cokoptcra. llemiptem. Orthoptera. llymcnoptcra. 

Diptera. Odonata. Lcpidopteru, lsoptcrn. Dicryoptera, Dennaptera. Arachnida. 

Collcmbola end Acarina. The orders are studied with weather parnmeters such as 

temperature, rainfall and relative humidity for their oorrclation under three 

different maize field ecosystems. 
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• All the of 1trlhropod group had shown positive and significant relationship 

at 5o/• and 1% level of significance and oone of the group had negative 

significant relationship with abiotic factors. 

• Abundance of Colooptcra in maize ecosystem was high dunng ramy 

seasons. while they were absent during winter at plain area. 

• From plain area ,weather foctor plays llil 1mponant role of correlation with 

temperature. 

• Arthropod population record more dunng spring season in numbers 

• The correlation (r) for Diptcra varies according to the locations as in plains 

it is positively correlated and significant with rainfall aOO humidity bu! 

positive non-significance with temperature. 

• l)elphacidae recorded from plain and foothills area maize field but was not 

recorded from uphill. The reason for nil report on Brown plant hopper 

might be due to higher altitude or low tcmpcraum: (further studies has to be 

carried out). Their most active period was recorded during surnrm:·r. 

Se11somi.l msecr IJCSC complu: .al three difTerenl maize ecosystem 

• The seasonal insect pest complex that are found at diffcrcm localions was 

booked under S ordcrs and 7 families. 

• Natural enemies. non-insect pest and others are listed rn table 2 under 

inventory of insect pest fauna in maize ecosystem. 

• Ch.ilTer beetle (Scarabaeidae) was dominant pest recorded from all the 

fields. 

• Brown leafhopper (Sogau,1/a spp) family Odphacidae; Order Hcmiptcra 

was found recorded at plain and foothill area maize ecosystem but was 

absent in uphill. 

• Acrididac (genus; 1/eiroxlyphus Spp.) and Teuigomdae which was 

unidentified were found present in all the three maize fields. 
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• Odon101ermes spp under order lsoptera and family Termitidae was found 

recorded from all the three maize fields; plain foothill and uphill as major 

pest. 

• Chilo spp and Cnaphalocrocis spp under family Noctuidae and Pyralidlll.' 0: 

Lepidoptera. were found recorded from all the fields except for family 

Noctuidae. which was not re<:orded from uphill. 

Se•sonal insect pest population •od their relative abundance at three 

different locations of maize ecosystem during Correlation coefficient (r) 

of seasonal in stet pests in rtbtion with wc,athl'r factors 

• All the insect pests analysed shows positive com,latl()lls with weather 

factorsIsigniflcant and non-significant) 

• Scarabacidae; Chaffer beetle dominaces the pest population in relative 

abundance percentage from plain area maize field which was almost half of 

the total pest population. 

• Acrididac; Shon homed grass hopper shows very high and positive 

s1gn,licanc with all the weather parameters in all three locations. 

• lt has been observed that uphill maize field is more diverse than the other 

rwo plain and foothill area maize field but the fauna] populations are less 

• Brown plant hopper De\phaeidae and stem borer Pyralidae (Chilo ypp) 

which was supposed to be major pest was not found at uphill. 
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Conclusion 

From the above study the following conclusion can be made:- 

• Arthropods plays a mejor role in this important maize crop as pests 

as well as in balancing the environment. 

• The findings of the present study indicate the riclmess of arthropod 

diversity is dominant at wanner and humid agro ecosystem (Le lower 

altitude). 

• It also indicates the different faunas that they inhabit such as soi! 

surface dwellers. soil dwellers, night active and aerial arthropods 

which can be good tools in identifying the types of anhropod at 

farmers" level. 

• The study of arthropod on seasonal abundance and their relatmnship 

with weather factors will help to know their active periods. 

• Some key pest of maize eg:- Brown plant hopper (Delphaeidac 

Hemiptera) and Mai.re stem borer Chilo spp. (Pyralidae: 

Lepidoptera) were not been recorded dunng investigations from 

uphill area maize field. And therefore further studies have to be 

carried out in future. 
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APPENDIX I 

MdcorologiClll ol>Krv•lion during tbe period or iovntigation 111 lowland, 
Oimapur. (SeptemMr 2002-SeptemMr 2004) 

Tern� ure ("C Total Relative 

Months rainfall humidity 
Maximum Minimum Mew 

lmm) (%) 

2002 
Sertember 32.14 24.93 28.54 179.00 85 83 
October 29.0'J 2J.06 26.07 62.60 90.50 

November 25.90 19.20 22.55 8 50 86.40 

December 22.61 16.95 19.78 . 87.96 
2003 

Jw-"" 20.87 12.00 16.44 0.00 91.40 

Februa 22.80 14.00 1840 000 90.30 

March 27.77 20.40 24.08 15.50 83.38 

A nl 29.16 21.66 25.41 121.00 8990 
Ma 30.06 23 35 26.70 34.20 88.45 

June 31.40 26.60 29.00 128.80 86.10 
fol 32.80 27.80 JO.JO 105.30 8640 

Au ust 32.50 26.30 29.40 440.00 87.20 

Sentember 33.40 27.SO 30.45 245.3 89.JO 

October 3080 25.10 27.95 137 7 90.90 
November 24.30 18.90 21.60 8.20 87.30 

December 21.80 1.5.00 18 40 19.30 88.40 
2004 

Jaou 21.00 12.30 16.65 7.90 89.80 

Feb 21.60 14.80 18.20 0.00 88.00 

March 29.90 21.60 25.75 15.20 87.50 

A ril JO.JO 26.70 28.50 229.40 91.80 

Mav 30.20 27.00 28.60 18.80 89.50 

June 29.70 25.50 27.60 186.00 90.80 

Jul JO.JO 24.20 27.25 368 00 92 70 

Au 
" 

31.70 26.50 29.10 91.00 94 20 
Se lcmber 32.40 27.70 30.05 224.40 94.50 
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APPENDIX II 

Meteorological obst-rv•tion during the period of investig•tion al foo1hill, 
Medziphem•. (Sepltmber 2002- September 2004) 

Tem rature r-c Total Relative 

Mon1hs 
Maximum Minimum Mean 

rainfall humidity 
{mm) 1%) 

2002 

Se tember 30.46 2460 27 53 32000 87 25 

October 27.87 22.54 25.21 151.20 87.77 

November 22.50 19.39 20.95 20.70 89 78 

December 18.72 14.06 16.39 . 0.00 76.79 

2003 

Janu 18 17 12.17 15.17 37.50 85.51 

Febru 21.50 15.37 l 8.44 17 .60 76.37 

March 26.12 19.00 22.56 41.50 73.29 
Anril 29.13 22.20 25.67 175.10 77.83 

Ma 30.51 24.58 27.55 140.50 77.64 
,�, 30.46 25.50 27.98 230 10 87.26 

'"' 
31.87 26.16 29.02 [93.10 86.29 

August 3090 26.29 28.60 242.60 '' 80 
Seotcmber 30.50 25.86 28.18 226.50 96 73 

October 27.93 23.80 25.87 230.70 95.80 

November 23 82 18.56 21.19 11.90 77.16 

December 20.64 15.87 18 26 20.40 79 38 

2004 

Janua 19.56 13.70 16.63 0.00 79.10 

Febru 20.16 15.05 17.61 8.90 64.55 

March 29.50 23.30 26.40 1600 57.85 
A ril 30.00 28.16 29.08 252.30 62.21 
Ma JO.SS 27.20 21U!8 94.70 70.29 

June 28.00 26.38 27.19 222.00 74.53 
Julv 29.00 26.00 27.50 480.00 72.00 

Au0ust 31.00 27.06 29.03 213.70 88.00 

Sent ember 30.00 24.66 27.33 310.00 101.46 
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APPENDIX Ill 

Meleorologkal observation during the period of investigation at upland, 
Kohima. (September 2002- September 2004) 

Tem....e£rature r-c Total Relative 
Months rainfall humidity 

Maximum Minimum Mean 
fmm) 1%\ 

2002 
s tember 28 10 21.90 25.00 192.80 81.50 
October 25.40 18.20 21.80 53.00 81.90 
November 21.60 16.10 18.85 75 10 78.20 
December 19.60 11.90 15.75 0.00 71.10 

2003 
,� 18.50 9.80 14.15 46.00 71.10 
Feb�..!!: 24.00 11.50 17.75 23.00 73.80 
March 27.50 14.00 20.75 72.00 58.80 
A ril 26.22 15.06 2064 119.00 62.73 
M, 27.70 17.26 22 48 225.00 66.00 
June 28 05 19.73 23.89 212.00 7990 

J,1 28.60 20.24 24.42 171.0 77.06 
Au Bust 28.90 20.05 24.48 290.00 83.90 
September 27.54 19.59 23 57 311.00 78 83 
October 25.52 17.61 21.57 203 50 78.19 
November 22.84 12.43 l 7.64 0.00 58.40 
December 20.90 11.50 16 20 61.00 62.12 

2004 
Janu 19. 77 9.29 14.53 54.00 58.29 
Feb�..!!: 21.00 965 15.33 06.00 45.55 
March 27.08 15.30 2 l.19 LOO 45.16 
A nl 25.83 15.10 20.47 136.50 6993 
M, 28.88 17.79 23 34 143.20 73.48 
June 27.83 19.63 23.73 173.00 82.70 

'"' 
27.88 19.25 23.57 526.00 83.93 

Aueust 29.58 19.59 24 59 337.00 80.09 
Senrcmbcr 26.83 18.81 22.82 281.6 83.66 
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