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CHAPTER-I
INTRODUCTION

Biodiversity 5 a concept that bas only recently attracted significant
tion from ccologists and other researchers (Hamilton, 1991), Biodiversity
he integration of biological variability across all scales, fram genetic,
ugh species, % ecosystem and landscapes (Walker, 1992). Threats

ersity ere global and are usually a direct result of human impact that

to reduction of genefic diversily through habitat loss and

hmluglcal dwerslty E © huu]d a facwal foundation for answering

Biodiversity i defined as the variety o Jifie. which includes the entire
‘biglogical hicrarchy from molecules to ecosystem, also includes the diversity
 Iving intersctions and processes a all this level of organizations
sdivarsity & what must be conserved if we do not want b lose the hiological
eritance begueathed to us

T ton (Soule, 1991). May {19?_” quote thal the ultimate goal in/99.1_



‘Arthropods are an integral part of all ecosystems and are important
nems of natural diversity that need o be identified (May, 1986). The
arthropoda includes the largest number of pests of crops and animals.
importance of arthropod fauna & being that their destructive nature on
: ammals, stored commodities and as a carrier of diseases, some of the
iropods such as, parasitoids predators, pollinators and producers of such
cts as honey, silk and lac and alsc many Arachnids that benefits man and
“interest. Hence. the investigation on biodiversity of arthropod fauna in

ize ecosysiems, have been carried out n Nagaland

~ Biodiversity <an be divided nto three diffizrent but closely related
‘aspects (hierarchical categories); viz. Genes, Species and ecosystem level of
diversities. (Marcio e al. 1996 Hosetti, 2002).

e
e Many workers expressed their views about "Biodiversity’ as synonyms
" b conservation biology. which & & new consensus. During the last five years, a
synthetic consensus framework of conservation planning has emerged from

- s¢ rather disparate developments (Sarkar. 2002). In [India, biological
|l1 =

conservation was viewed to be the so closely integrated o cultural tradition in
| 1ke conservation of biodiversity was scen as part of biocultural
h oration of degraded habitat and the preservation of cultural practices that
'{ﬁaemﬂlved in barmony with biodiversity (Gadgil and Berkes. 1991: Guha and
Martiunez-Alicr, 1998); & also mentioned that the conservation biclogist have
“been instrumental in promoting the idea that much could be learned from the
I Mtiunal ecological practices.

b
- BSpeaking about hiodiversity & essentially equivalent 1o speaking about

- “Arthropods’ (Platnik. 1991). Anhropods a@e the largest proup of attimal

2




( which & n turn divided into Phyla. They belong to a group of
ates, which are characterized by their joined limbs, sepmented bodies

gh chitinous exoskeleton.

Mosi human sees arthropods as iroublesome pests. Cemainly, some are
uelive. It & estimated that #bout 20 percent of crops grown far human
mplion ae ealen by herbivorous insect. they also carry discases that
‘animsls and human beings approximately one in every six people alive
3y & currently effecled by inseci-bome diseases (George, 2000)2. The
m of certain arthropods could be fatal, and many people have severe
‘aboul this group, such & spiders. scorpions and insects. Many
ropods, however, a¢ harmless. and rather we can derive some useful
roducts, such as honey. silk. wax, oils, dyes and medicines. It is also noticed
M in many countries, including Nagaland, some insecis provide nutritious
|®d such as crickets, grasshoppers, grubs and caterpillars etc. Arthropods are
& o scieniific research, helping ©© understand genetic, physiolegy and

ime "behavi-ars, # pollinator and many more (Geotge, 2000)b.

The most fundamental role that millions of arthropods play & in
aning “ Natural Balance™ by acting & bio-agents in regulating the pest
Jopulations, They play an essential role in all of world's major ecosystems and

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

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

'3 milhon species of the world. Of these arthropods are most dominant and
stilute more than 90% As regards India, only 60383 species are known of
2 9. 83,744 known from the world thal works oul g only 6.13%. Among the

& 00,000 species of insects described worldwide, coleopteran alone constitute

3




%ﬂﬂ the known insects and about 25 — 30 % of all animals (Ramamurthy
9). He also stated that insect biodiversity & will known for specific
riations in their distribution and range of occurrence, these essentially vary

according 1o lattude and altitude,

As many as 130 insects have beem recorded causing damage o maize
crop in India (Panwar, 1995). Among these above pests, about half a dozens are
'_.'ii.'.ﬂﬂﬂ-[)mii: nnportance {Atwal and Dhaliwal, 1997), The important insect
[hﬂl attack the maize crop @ the state of Nagaland include Cob ‘web
"-u stem  borer, Orey weevil. Aphids. Armyworm, Silk cutter, Tussel

L "':! pillars and field crickets (Anoymous, 1997).

- ’ 1
Nagaland, although one of the smaliest states it India, ¥ & very rich
':_-,;;n&mml. florz and fauna. Geographically, the state & Jocated in the North

tern Region of India, with an estimated population of 19, 88,636 eovers m
area of 16,579 Km". The climate ranges from sub tropical 1 sub-temperate and
e hperate with an altitude that varies from 200 m 1o 3840 m above mean sea
;_En(-human dwelling). It has rich biodiversity with beautifsl mantle of nature.
he state & divided into several regions having different altitudes, elimate and
-::_‘&’I'I' distributions. The socio-economic and occupation of the MNagas are
ntirely depended on agriculture. The farmas & the state cultivate a variety of
‘ (cereals, oilseeds. twbers, fruits and vegetables eic) of which maize
pies a total of 32.000 hectare of cultivable area with a produetion of
.'_:.- tones during 1999-2000, which & only 6.6g per ha (Anonymous,

_ . Realizing the importance of maize in human economy, the Dircetorate

¥ Agriculture, Govt. of Nagaiand, declared 200 | a5 the year of MAIZE".



‘With the advancement of agricultural production technology during the
' y-five years, the maize crop & grown round the year ie. Kharif Rabi
seasons in one o the other region paricularly n the plains.
ous cropping of maize enhances the appearance of cerlain pesis
uously causing major losses. The objective of the study B © find out the
:"{,a_n]lrupod fauna including the beneficial fauna associated with maize
1 sterns ard their seasonal abundance. Moreover, ma jority of the farmers
: ' state do not possess knowledge w distinguish harmful and useful insects
rder © suppress as well as 10 conserve the different important promising
€cies of arthropods. Besides. no such survey or study was eammied oul m the
[ herefore. study of arthropod biodiversity & becoming the needs of the
#y and in order © highlight the information. the present study/investigation is

be carried ot with a view on the following objectives: -

Yo study the Arthropod biodiversity in maize ccosysiem in plain,
semi-hill and hett conditions of Nagaland.

Seasonal insect pest complex populatton in maize a dilTerent
altitudes.

Abiotic factors and population relationship.
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CHAPTER- 1l
REVIEW OF LITERATURE

__-I-rfwurd ‘Biodiversily & a buming topic newadays, many research
_ Ibm done so fr and are still continuing. Arthropods diversity
,; lb' various workers from different habitats depending on diff erent
‘ iental factors and locations. A fow litcratures on the topic incorporated
h mmize ecosystem’s arthropods are listed m this swdy & they are
i I_' d referable to support the findings. I light of the propose research
gramme, the foallywing literatures were briefly reviewed o highlight the
1iw¢st,_i-gmiun o “Biodiversity of arthropods fauna n maia ecosystem
' nt altitudes of Nagalend” in this chapter under following categories:-

1. Arthropod diversity in maize ecosystem

]
~ The studicd of insect lavna of little Cayman Island of North America

: that one of 613 inscct species collected, 18 species belonged ke the
%?hnljuptura Askew (1975). BEdward et ol (1975) rccorded about So
. of spiders, and negligible number of illipedes and centipedes i grass
. Majer and Koch (1982) reported that a total of 39, 43 and 32 species

_ g tappe'd & three habitats of naize ecosystem,

Many investigaters have explered on the passibility of the soil surface
arthropods & indicaters of various factors (Majer, 1977 and Reddy.

aLLs

)

.'-'

I Chyysonelidae, Foster er of. (1982) claimed that sequential sampling
plans for adult corn rootwerms reduced scouting time by 36%. Matin and Yule

4) observed population flucations, while Weiss and Mayoe (1983)




.

-

sampling technique for estimating size of larval populations of
"\" lfongicornis (Say). Hein er al. (1985) studied that sampling of eggs
wirgifera virgifera LeConte. Bergman and Turpin (1986) proposed that
';;--.' ology ®© calender date may provide the simplest and best
5 of seasonal occurrence. Population dynamics siudies on many
 of Diabrotica were earried out by Risch (1980) and on Sysiema basalis
| by Heyer et al. (1989).

In Bostrichidae, Bell and Watters {1982) observed the influence of
gnmental factors on rate of ncrease of Prosrephanus fruncaws (Hom)
: "'thk: e ai. {1998) gave some sampling methods, Seasonal activity of
Microtestex linearis (l.ec). Sienolophus comma (I'.), Bembidion
n {lec). Chiaenins pusillus Say and Amisoducivius sanciaecrucis (1)
.t.i‘!"-'ed-ty Hsin & af. (1979). Lovei (1984) studied seasonality of
'~.~u‘chu.s melunarius (1IL.). Cergely and lovei (1987) swdied seasonal
namics of Delichus hatensis. Desender and Alderweircldt (1988) observed
sonal fucwations Clivina collaris. Seasonal flight activity and seasonal
dance of anthribid. Araecerus fasciculas were studied by Theone and
ne (1991). Henckes (1992) studied &s population dynamics, damage and
,?h stored maize. Seasonal abundance and flight activity of Rhvzopertha
dominica (I') were observed by Thome and Cline {1 994).

~ In Coceinellidae. seasonal dynamics of larvae, pupae and adults of
_-:I cinelia seprempuncrara 1. was studied by Radwan and Lovei (1983) and
_I_tinﬂe (I1988) noted their ecelogical requirements for hibernation.
. ovikaya (1985) observed the population dynamics of Coccinella
! _': gicepunciata and HofTfmann e al. (1997) wsed yellow cards coated with
sive © survey for the presence, relative abundance and seasonal patterns.

I
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’ "H:C_J]m_n‘-_[mpasavanna {1973} observed (he seasonai distribulion of
prus. Seasonaly abundance of curculionid. Sitophifus zeamais Motsch,
¢ (L.) was swdied by Thronc and Cline (1991). Watson o 4l

‘noted that warm seasons (autumn and spring) favour the abundance,

e

‘emergence and flight activity of some Scarabacids. Drinkwater

} _--"‘;: seasonal history of some Tenebrionids. Blackmer and Phelan

;
) studied seasonal occurrence of Nitidulids.

oy

Jn most habitats, the arthroped fauna of Uie soil & concentraled i iic
':'.--' layers and both the population densitics and biodiversity declines
\ with increasing depth. The ultimate depth 1© which the arhropods
1 2 in the soil remains an unanswered question &s il & unusual for the
5 of soil arthropod ecology ®© sample soil layers below 15 to 20 om
rom the surface (Wallwork, 1970).

By

-"- pleopteran & one of the important and abundant soil surface dwelling
| j‘g}ds,.'man}f of them particularly tieir larval siage being pest of many
omicaily important plants (Finlayson and Cambell, 1976, Tliomas and

i

per 1977, King d o 1981),

Many workers suggesied that the soil inliabiting micra arthropod

lly e mosi abundant near the surface zone of 0 -10em deep which &

srized by adequaie living space, favourable moisture condition, aeration

.2

 ageumulation of organic debris (Hale. 1967 and Wallwork. 1970).

j uI'TSUM
- Edwards o af. 1975) and Hutttn (1978) stated that temperalure s one
= e

o

A e

¢ most important factors i dealing with the activities of the arthfopads.
_‘ aclivilies depend upon weatlier conditions, especially temperature

%

B



i .
A -

sisture and the general habitat surrounding the trap (Edward o o,
=

¥

, o Collembola from various parts of e world have
” ? pfmrgd- about their dominant rele m soil formation, nutrient
gggmmpnsitiﬂn, Quite a large number of workers such as Bellinger
Sheals (1957), Haarlov (1960). Dhillon and Gibson (1962}, Milne
Chris iansen (1964), Pai and Prabhoo (1980), Takeda (1981). Loring ef
”_jﬂgzr-a. and Choudhuri {1983) have studied the gualitative and
.lgcniug}r of Collembola population i cultivated and uncultivated
parts of the wortd including India.

l bye et &, {1978) reporied high catches of Coleoptera during June-
. ed that the group mostly a8 predators gxecially Carabidae and
lidde tends t© aliernate in their predation activities. # was also
Lr ‘them that Carabidae showed peak actlivity during spring while

tinidae were highest in pumber during summer.

aximum population size of collembotan & attaned during the

::.,E ericd or during the immediale post monsoon period (Hazra and

L_Jl'.'}ﬁl}. in Nagatand, the peak population of ficld cricket is m the
'_chber {Vikram, 1981 ).

Species belonging o two familics of Homoptera and onc family of

fera were recorded by Westerberg and Granstrom (1977). Ostbye er af

ted pitfall catches of sulface active Arthropod m mountain habiat
4 Norway; they collected high catches of Homeptera. They also
] Plecoptera, Thysanoptera. Trichoptera, Lepidoptera and Symphyla m

i ihe s. They also reported high catches of Coleoptera during June-July
) 9




al the group mostly as predators specially Carabidae and
: > fends 1o alternate in their predation activities, & was also
 them thar Carabidae showed peak activity during spring while

nidae were highest in nuinber during summer.

_. E leen species of Carabids belonging 1o 14 tribes were collected using
8. Bangalore (Bhat and Rajagopal. 1992}. They also reported that
“ {femperature, maxiinum teinperature, saturation upon pressure deficil
D) and rainfall had eorrelation of +0.095 © +0.38 - 0.13 and (.56

ctively with trap caiches

'-:;:d“-_and Meeds (I983) recorded high number of mites particularky
nging o Cryptostigmata and Prostigmara during spring and sumner froad

aF forest and found the correlation but not with e rainfall. The cojnbined

: 1 fabiotic factor such as soil surface. hunidity. air and soil temperature,
re. organic carbon, potassiuin and phosphorous were responsibie for
0 & pa cent of seasoal variation of the Cryptostigmata in maize
psystem (Reddy and Alemia, 1995)°. They had also reported that the total
abundance of tolal Aearina was significantly influenced by the

) :]1_ i effect of the above factors. which werc responsible for 64 © 79

rcent of the seasonal variation.

. Ghode & al {1985) reported 2| species of spiders belonging W 8
gs and the species thus recorded were Cyrtarachme sp. Larinia .,
_ ona .. Neoscong elliptica Tikader and Pal. Neoscona mdkherjee
ka Neoscona nautica (L. Koch), Neoscona rampfi  (Thorelt).

heiracanthium  sp.. Clubiona plexippus  pyhkdli  (Aud).  Zygobalius

madaesis Tikader. Sparassus  sp, Tetragnatha sp.. Telragnatha

D
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, wenensis Tikader, Tetragnatha mandibutata Walck. Philadromus sp. and

LY 5P

Mooed and Meads (1985) swdied on Collemboia and reported
'_-'ridm:-. Sminthuridae and Entomobryidae fram three forest communities
and the former being dominant. They ako found out Cryptostigmata and

Prostigmata are the dominant taxa.

Dakshinamurthy ¢ . {1987) reporied that predatory mites, Pyemotes
icousus (New port) were preying on the larvag of rice moth, Cercyra 9.
pumois grain moth, Sitatroga cereafella Olive, Satin moth, Stilpnotia
L.. Peach twig borer, Anarsia linealella Zeller, Bud meth . Siplonota

;'h'-; larla Schift and Coconut caterpillar. Opisina arenosella {Walker).

Guru e o/, (1988) studied the species composition. venical distribution
and seasonai variations of Collembola associated with cultivated and
uncultivated sites of western Orissa. Altogcther. eight species of Collembola
belonging © five Tamilies were recorded. out of which six species was reported
from cultivated site and five species from the uncultivaled site. Crypropygus
thermophilus Was the dominant species in both sites. The population density of
Collemboia marked 2 significant decrease from vpper mos( layers to deeper
:'i.--"“‘ 3. Two distincl population peaks were observed i both the sites in the
h of November and Yebruary in crop field site and i October and
.__ruary in the unculivated site. The lowest density was observed in the
:.._"-r-,-‘ of May in both the sites and there was no significant difference i

population of Collembala i these two siies.
r
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Yang @ al. (1990) studied the spatial niches of spiders and observed

s species viz. the Lycosids, Lycosa pseudoannuiata and Pirata
: fos, the Theridiid, Coleosoma ccramaculotum. Linyphiid, Ummeliata

ticeps, the Araneid, Neoscona sp.

‘Nirmala & o (1991) identfied a wide array of spider species and
15 recorded were Argiope cateruata (Dol). Lycosa geotubalis, Tikader
Malhotra, Marpisa decorma Tikader, M Kalapars Tikader, Eucta javana
rell. Leucauge decorata (Blackwall). Neoscona elliptica Tikades. Pardosa
a Thorell, Tetragnatha listeri Graveli, T.mandibulata Walck.
on p. Lycosa pseudoannulata (Boes & Str), Oxyopes javanas Thorell,

agnatha javana Thorell, Tebellus pateli Tikader.

Kamal & o (1992) recorded 29 species of spiders belenging to 16
sera from 10 families and concluded that Terragnarha mandibulata, Oxvopes

. and Neoscona theiss were moslt common among them,

Reddy and Alemla (1995)a recorded a mean total number of 3469
viduals in surface dwelling arthropods belonging to 35 different taxa from
7e ecosystem in Nagaland where Collembola was maximum constituling
68 percent of the arthropods followed by Formacidae comprising of 31 | per
it of total arthropods.

Edwards and Thornton (1999) evaluated the arthrepod community of

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

. dominated the area while Orthopterans were present in insignificant

12




Farr e @l (2002) conducted sampling of inveriebrates’ famoa through
;.m_nn of 2001 — 2002 and indentified 35 Orthoptera species of
specics were recorded as indicator species.

tley et of (2003) sampled and identified 180 species of arthropods
years and revealed that seven species of crickets were more abundant

hore of Colorado River than either old or mew high water zone,

_-";,J and Sharma (2004} reported that the principal component
revealed that the maximum temperaturc, minimum temperature.

nd relative humidity display the larpest amount of variation i the

n build up of Yellow Stem Borer and Rice Gundhi Bug.

!'-i;f;_~:- jsekar and Ramamurthy (2004) reporied that in rice and maize crop.
':_jf-l:.-,; a great role 0 play 3 species diversity,
B e = ol (2007) identific the specics of Scarabacid beciles
e i three regjons of Kulle valley of Himachal Pradesh. by using light
.rep-urted. 29. 19 and 18 species of the beetles respeciively. Out of
Anomala rufiventris Redi. A lineatiprennis  Blanch., Melolontha
ensis Blanch., M. furcicauda Ancey . Melolontha sp.. Adorems simplex,
auceli, Brahmina flavoserica (Bost.) B Crinicollis Burm, Xylotrupes
on ). Maladera sp.. Meriserica sp, Catharsius sp., Onthophapgus sp.,
Sp.. Popillia maclelland: Hope. Mimela sp. and Lencopholis sp.
. iod were observed during the last week of June. first or second week
, | all the three localities. Minimum temperature had significant positive
tion with the emergence of beetles.

Il
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Bio ersity index

*

ly,, we understand biodiversity or species diversity, s the
i. pegies In a.given area, habitat, or community. However, diversity,

ce, has always been defined by the indices used © measure it (Peet,

S

isher e al. (1943), who were among the fird 1o seck to guantity this
'| oyed the parameter alpha in the logarithmic relation of numbers

pumbers of individuals a5 an index of diversity.

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

-t

and a richness component. A similar approach had alrcady been

¢ Yule (1944). The indices of Simpson and Yule became a single
:‘ as given by Sonthwood and Henderson (2000).  Shannon

‘| - (1949) presented their index 10 quantfy the diversity of yqecies.

9&8) differentiated  the  Simpson’s index ay an  index for
lien of dominance and Shannon’s formula & an index of equitability.

' { dex & weighed towards the abundance of the commonest speeies
i

I providing a measure of species richness {Magurran, 1988). whereas
Jindex considers both the number of species and the distribution of
species (Kikkawa, 1996). These two indices arc most
sed indices of speeies diversity (Magurran. [988).

|

per and Parker (1970) proposed both mathematically and

y a simple index a a mecasure of dominance, May (I975)
that this index seems 1o characterise the distribution as well as any
camd better than most. Berger-Parker index measures the evenness

ribution of individuals in a system among different species.

' 14




fILLTIZo

m diversity s one method that has been known to increase
vility which in tum could provide positive effects, like increasing
i _-.hahit-als., nutrient cyching within the system. and beneficial
etween the species. hence measuring the diversity becomes

y matniain the siability of agro ecosystems {Oliessman., 19938).
50 studied the insect diversity and abundance m rce fields. Hu
1998) smidied the community structure and diversity of carabids m rice
'J ury e al. {1998) and Varchela and Dunn {2001} calculated the
. and species richness of carabids in different maize fields using
m-Weaver mdex. Manachint {2000) studied the diversity differences of
is0genic and transgenic maize crops using Shannon-Weaver
it er al. {2000) determined the species diversity m coccinellids
Berper Parker dominance index and Shannon-Weaver Function in
it maize localities. Pesic (1999) stdicd the differences in diversity of
| different grasslands using Shannon-Weaver and Simpsen

eesity indices.
Arthropod correlation with abiotic factors.

The climatic condition such as temperature. humidity. precipitation. soil
f& effizets the activitics of Arthropods © a great extend and eauses
r decrease in iheir population size (Briggs, 1961 Duffezy. 1962.

een shown that soil bumidily influences collembelans and that the dry
tion was unfavourable (Mukharji and Singh, 1970)

15



ka (1970) and Niijima (1971) siawd that micro arthropod reached
and iwo low cbbs during the anmal cycle. Many
: of the view that the importam environmental factors
m cro Arthropod population number are rainfall, soil moisture, soil
e and food resources (Hagvar and Amudsen, 1981; Ifuhta & ar.
ldy, 1984). Kajak er ar, (1972) also reported that the activity of an
Iso correlated with the availability of food
ds e ar. {1975) and Hutson (1986) reporied that lemperature s
¢ most importam faciors © dealing with the activities of the
s They also reported that the Arthropod activity depends upon
ondition especially temperature and soil moisture and the general
‘ounding the trap. Edward er ar. (1975) also reported more catches
.','-:'n .Aug'uﬂ and lowest in Pecember. McColl (1975) found that
wis the most imponan facto! affecting the caiche’s of Collembola,

J
¥e {1978} reported high catches of Coleoptera during June and July,
that the group mosity as predators especially Carabidae and
ne tend 1o zlernate i their predation activities. They reported that
ge showed peak of s aciivily during spring while Staphylinidac
hest in number during summer. The Scarabaeidac beetles were absent
in r-spring and Autumn-winter season while they showed their
| April to Sepiember.

Whitford (1978} noted increase in temperature and food served s

| for ant population fluctuation and the increase in ant activity was
d with the raingall.

16



.. ai and Singh. (1980) established the fact that rainy condition

gler 50il fauna under Indian condition. The average ainount of

- Majer and Koch (i982) and Moeed and Meads (1935) reported that
€ in mt abundance was negatively correlated with ramfall They also
arved that the niaxmmuin activity of ants during spring and sumnter and low
-. during the winter and concluded that the probable reason fir the
:_ n am population during this period may be the increase m the

hers of herbivores.

fistribution of species due 10 relatively cool chmate (Thomas er o . 1998;
'_' Local teinperature and moisture levels influence the disinbution of
pds and population diversity of arthropods m the entre range of a
onomic ciategory. That 5 why many a times isotherms during suianter arc
@ys correlated with range of butterfly species (Thomas, 1993) axd
miptera (Hill and Hodkinson, 1995; Hodkinsen e a . 1999).

Moced and Meads (1985) found more nuinber of Chilopoda and

poda during summer and autemn than winter and spring and stated that

17




[ mites belonging © Cryptostigmata and Prostigmata during spring
ner in & broad leaf forest and found the correlation between the
: ‘ and temperatere, bt not with the rainfall Moeed and
. ) did not find any positive correlation between the coleopterans
: id ramfall. They also found number of Chilopoda and Diplepoda
mmer and avtumn than in winier and spring. They found that the
[Chilopoda and Diplopoda were both correlated with temperature but
:ﬂﬁtﬁt species diversity per areg tends © decrease with higher
;ﬂ'ﬁmde (Gasyon and Williams 1996, Andrew and Hughes 2005)

vidence developed by studying the fossil record some researchers
f al. 2002) conclude that the diversity of insect species and the intensity

 teeding have increased histerically with increasing temperature.

gre are also possible indication of herbivore caused changes in
imate and towards soil processes especially liner decomposition in
geosysiems like e ones. which are rampant # the North West
ya. Coleopicrans being important fama playing a major role i this
will be profoundly affected by these changes. There are significant
throwing conclusions on the magnitude and direction of herbivory
-and their implications (Holand and Delfing, 1990; van Wijnen & o,
funier. 2001:Loveut e o . 2002). These impacts are mostly due (o the

on physical factors. mainly temperature and moisture.

I8




€ _'_a,tgipfmpunﬂma a predator of black aphid (Aphis craccivora)
- increasing temperature a atmosphere coupled with a
Wl}’ However, temperature beyond 30° C and below 15
E ‘lg‘ﬂ'&t #s population buld and predation. so also a relative

ond 85 per cent. An average atmospheric temperatre of 19.4 °C

relative humidity of 76.2 per cent was quite congenial for the
huild wp of the predator (Akhilesh Kumar & o . 1996).

resulting i increased temperature could impact insect
‘particular the berbivores belonging © the order coleopteran in

.. 2s. Although some climate change (iemperature) cffects might
itheir populations, nost researchers sean to agree that warmer
"&uqxrate climates as existing m the North West Himalaya will
s and higher populations of Coleopteras. Researchers have
femperatures can poikentially afTect imsect survival, development,
range. and population size. It has been estimated that with a 2° C
rease insecis might experience one to five additnonal life cycles

a and Kiritani, 1998). Other researchers have found that
d carbon dioxide effects on insects can be potentially important

e

!_“ a global clhimate ebange setting (Helminton e &, 2005
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and Trumble, 1999; Hunter, 2001). These predictions apply well o
pierans in the North West Himalaya, whether & is a pesi, predator o

D " ‘biodiversity component.

e ﬂﬂﬁl Deren (2000) reported that under the range of weather
‘encountered, which excluded rainy, stormy, very windy conditions,
; ot a signmificant factor i sweep net caiches of Oebalys

}‘_—}f;miimgriseus m Florida rice feld

he effect of temperature on catches could not show any specilic
H_'S!_'if'aa'e af. {2002) reported that the peak occurrence of yellow stem
_. ophaga incertulus) on rice was noted during the first fortnight of
he period of peak occurrence of vellow stem borer coincide with the

f_%ﬁ'r.ﬁmﬁhle environmental factors during the kharif season. The
1'{*—_'1_%"Eﬂﬁhﬂr factor such as maximum relative humidity and sunshine
ellow stem borer population caiches in light trap showed positive
well as co-efficient of determination was 7| per cent negative

the caiches of yellow stem borer.

P

nder & @. (2007) collected and studied the nocturnal Orthoptera by
ght rap and the population fluctuations of twenty-{Tour species of
5 were correlated with temperawure and relative humidity. In all six
. ,é,.@}illidae._. Gryllotalpidae, Tettigonidae (belonging 1o suborder
nd Acrididae, Tridactylidae and Tetrigidae (belonging o suborder
were collected. Gryllidae was fond dominant followed by
s compared to other {amilies.

:
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and Raghuraman, (2009) reported that warmer

> region will resull in more diverse and larger

number of workers had studied on  arthropods,
od biodiversity 8 very mearge. Also the state of
idered to be one of the riches biodiversity spots, has

particularly on arthrepods. Considering all these, the

1 the above mentioned objectives is proposed.
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CHAPTER- 11f
MATERIALS AND METHODS

are classified and described under the following headings.
iption of the experimental sites

nodiversity of arthropod fiaung assocated with maiz ecosystem

d were studies the following dies representing different altiude

""‘:_'-_‘i‘ -ctimale conditions (Table 1).

A (Dimapur) altitude: 260m mst
:|:;_'L' (Medz.iphema) ahitude: 310m msl

aea (Near Kohima) altitude: 1440 m msk.

purpese. three maize lelds were selected o each arca

. and the geographical descriptions e mentioned  here

Silent fealure of proposed site

Geographical | Altiude Temparature | Rainfall | Humidty
location {mm
fax_| M.
25" 45 4y
Letitude 280m. mal | 37°C | 23'C | 2000- S0-105%
B3 5 04" 2600
Longiude
27 46°40N
Latiude 310m. mel | 32°C | 12 'C | 2000- 45— 5%
905 OWE 2700
Longiude
25 40' N |
Latiiudea 1a40mmel | 29°C | 4 °C | 2600 40-80%
84° 08'E K HH
Longitude




1opography of these sites varied as shown in the (able.
__:'5.,  the data of maize showing also varied having above diffierem
ges throughout the year.

 Plain area

The district of Dimapur in Nagaland & {ocated towards south-
: of the state. The experimental fieid s located a a distance of 2
r the main city {Plate I). This region 5 the only plain arca. except
pther parts of the state. The climaies in these places are sub-

‘and humid. The temperature rarely poes below 16°C in winter. Maize
usually grown during kharif season, but m some pockets. they are
N during winter where there are irrigation facilities.

-

.2. Foothill area

jﬁb: experitnental area for foothills ¢endition which comes under
ziphema (dist: Dimapur) & away from the district headquarter by aboul
im. The experimenial fields are located i three different places with a
pee of around % Km apart. The 1opography 5 sioppy (10-1 5% slopes)

_:j'ft. crops are grown ooly during khar if season.
1.1.3. Uphill area maize field

The experimental area selecied far the proposed investigation under
u localed a Jotsoma village under Kohima district, which & away
tam the stae capital for abour X0 Km. Maize crop & generaily grown
.:;_r.-_ kharif season as rain-fed. The region experiences Sub 1emperak ©
b-tropical climatic condition. In this area, farmers do not grow the crop

rit: 1]13 Rubi season.




Plate 1. General view of maize ficld in plain beh.




Mg miethods
: Following sampling methods were employed % determined the

'qdii.rq:sily in maize ecosystem located a three different

fall traps

¢ mosl commonly used and superior trapping devices available for
soil aurfiace dwelling arthropod (Thiele, 1977) is employed &
{Plate..Il). Transparent bottles hmgﬂi and 5 am
o wsed ‘1o eaplure the ground dwelling arthropod. Five numbers
; were kept randomly in three different fields. whicli were
e 1in of such bottles remained leveled with the surface of the
aver was provided a a height of about 2 cm over the mouth of
. 1o exclude the rtain and other unwanied particles. P
solution was wed i the confainer (rap boitle) b aveid
of trapped species. The fraps were emptied al Fortnightly
ring which the solution was also changed, samples were
{small. jars transporied %o the laborafory where specimens were
j inte vials containing 70% alcchol o drkvd preserved n

5 for idenlification.

. ropod fauna prevalent al fortnightly intervals o maize fields
rafed with the help of pitfall waps @ fortnighty intervals.
fall drmps were placed o random for counting the arthropod fauna.
L;i'_ngljv_idual per 15 pitfalls tabulated & the mean population
1pi:l't]‘rcc months.

24




Plate 1. Pittall trap,

Plate 1il. Soit sampler (Auger) and Berlese Funnel ||




xtraction

pabiting arthropods were estimated by taking core samples
). The samples were collected with the help of an Auger’
g a dimensions of Sem. m diameter and 10cm. long fived
long bandle. Five numbers each of such samples were collected
t fields & fortnightly intervals. The soil samples were
e laboratory and processed through a set of Berles Tullgren
ratus as described by Macliadyan {1955) for 1§ w 12 hours. The

anthropod were counted under stereoscopic microscope and

The arthropod fauna prevalent s fortnightly intervals in maire fields
: -':';-": srated with the help of soil sampler. Fifteen soil samples were
ected twice al random for counting the mean monthly population of
f-' faupa, Therefore, the data was subjected o arthroped population

nthly intervals,

3. Light Trap

This method was followed for trapping night-active insects
-.:LI urnal) for this purpose, scientifically designed light wap box were
-f-’- electric source of light (Chimswra light trap), and however,
. : lamp was also used when clectricity was not accessible i those
‘h d fields for sampling (uphill). Three numbers of such light traps were
nsialled in each field & a distance of 50m. The wap wilh 2 dimension of 83
24 ( x b) with a funnel of 35cm. long, 41 cm. diameters was 1sed (Plate.
V) "R 100 waits bulb was connected above the fumnel ard the arthropod
gpped were collected in a box of 4] x 24cm. (LxB) which was placesd

ow the funnel. The light was kept ON' from 6:00 PM 0 6:00 AM daily.

pa



Plate 1V({a}. Lighi trap (Chinsura type)

Plate IV (h). Light trap (Hurricane lamp type)




ware instalied in three diffcrent fields (one each) and the

e trapped species were coliected a weekdy intervals and

' laboratory #r counting. tecording preservation and

thropod {una prevalent & weekly intervals i maize fickds
: :_. wih th: help of light waps. Three light traps were
rndom for counting the arthropod fauna. The data so generated
| to mean tri monthly family wise arthropod population Table.

thod was adopted specially © sample the arthropod that is
ssociated with cop canopy. An imsect- met (Plate. V) with
n handle of 70cm. long. 30ciu. rim and a need cloth bag of 72cm.
1.5m. mesh sze was wed for collection. Five sweeps were made
p each field a1 fortightly intervai. The population collected at
; rvals was subjected to tri monthly famiy wise population
presented i tzble.

ngical records

During the period of investigation. mformation on the meteorclogical
gere oblained from the Office of the Seit and Water Conservation.
r fir Plain area. 1CAR Research Complex for foothill area and
_'I' gical observatory station a Sechu. Kohima for wuphill area.
1-3). The meteorological data for three different locations are tabulated

ssented in Append ix L IF and Il
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3.4. Observations and preservation of specimens

Minutes and sofi bodied insects such as Collembola, Mites, Spiders,
‘Wire worms elc were examined under siereo Binocular Microscope with
L mification 10x w 30x or 20x tod0x and wide-field eye picce WF 10x
nd abuild in incident light with 6v-20w halogen buib.

3.4.1. Wet preservation

The collected specimens were preserved in glass wvials (1.2em.
diameter and Scm. length) containing Oudeman’s fluid (87 pans alcohol. §
prts plycerin and 8 pans placial acetic acid. Precautions were taken ©
nerge the specimen completely in the fluid. (Plate 'V1). The glass vials

vere relilled from time to time with the liquid preservatives.
34.2. Dry prescrvation

Collected and killed insects specimens were pinned properly and
dried by exposing them © sunhght i order © remove excess moisture and
kept them in insect boxes for funher idemification and » keep them mn

nsecl muscum. (Plate V1.
-chllﬂution

Macro arthropod specimens were identified visually while the micro
‘arthropods were identified with the help of stereo-binocular microscope
the keys and microohotopraphs as per George, 2000, Neil o af.
:f-::--‘ U3, Van and Abdul, 1986,: Anonymous, 1997 and Anonymous. 2006,




Insects net,

Plate V.

Wet preservation

Pale V1.

Py preservations

Plate VII.




Un-identified specimens were identificd by providing preserved
pecimens b the taronomist's working 8 LARL New Delki. PDBC (ICAR).
3angalore and Zoological Survey of India (ZS1). Kolkata.

Statistical analysis

The mean Family/order and insect spedes wise Wi monthly
opulation of arthropods prevalent in majze ecosystem of Nagaland
ilﬁctcd. through fouwr sampling methods were subjected w0  seasonal
ineidence and diversily abundance, relative abundance and relationship ‘with
abiotic faetors. Therefore. the common/ uncommon arthropod information’s

@ presented in tables, praphs separalely.

fShmnun—'Wiener diversity index: This index considers bolh the number

'~ specics and the distribution of individuals among species (Kikkawa,

J 96), The formula for this index Is:-

H = e Shannon-Wiener bicdiversity index
= the proportion of individuals in the i samples (relative
abundancc)

Joge= The natural oflog of .

il) Simpson-Yule diversity index: This index s weighed towards the
gbundance of the commonest species rather than providing a measure of

es richness (Magurram, 1988), The formulz for this index s

D = ¥C, where T = probability siatistic. which is calculaled as,



C= ¥ pi2 where pi = the proportion of the individuals in the {"

ispecies.

§il) The relative abundance of different arthropod present i three maize
gcosysiems were statistically worked out by following the methed =
El ggested by Singh and Ra (2005).

B 2 o
b

Where,
R = Relative abundance %
a = No. of individuals present on dale of sainpling

n = Total population of all species

iy} Comelations between the arthropod and abiotic factors (Maximuin &
.'nimum lemperature, Rainfall and Relative Humidily) were calculated by
‘using the formula from Microsoft Office Excel and 5PSS (1997).
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CHAPTER-IV
EXPERIMENTAL FINDINGS

The findings of the present sudy on Bio diversity of arthropod fauna in
ecosystern & diff'erent altitudes of Nagaland which was carried out

September 2002 © August 2004 are discussed and illustrated & this

4

Seasonal insect pest complex population at three different
MaizZe ecosysiem

!
The arthropod populations which are obtained from maize ecosystem
hrée locations during September 2002 o August 2004 are listed and
'::Tﬁ:; Table 2 AJl the Pests, Natural enemies and Non pests are listed in

Entory of arthropod fauna in maize ecosystem

The inventory of arthropod fauna from three different locations revesled
2) 13 arthropod orders under 40 families and species were

| Order Coleoptera recorded the maximaum arthropod fantlies ¢ no.

'T"I
alra D

dse, Coccinellidae, Cicindellidae, Cerambycidae, Scarabaeidac,
thidae, FHydrophyllidae, Buprestidae, FElaterid, Meloidae and
X odac, Family Carabidac was recorded highly abundant from all ihe
8 and the remaining families recorded Moderately or their presence.
amly Hydrophyllidae was recorded only from plain area so s

modae from Foothill maize field,




¢ L laventory of arthropod fauns i maize ecosystem at three locations.

Order Family CommonName | Seientific | Location
name Pham Foothill Lphill
| Coleoptera | Carabidac Ground beele | Undemif od A EE v
1 Coccinellidac Ladybi edbeaile | Coccinella spp. + ' s
Cicindellidae Tigre beefle Cicind=ll 3 5pp. » a K
CGeram.bycidae | Trunk borer uadentified * A :
Scarabacidae Dung beede Hediocopris spp L Cel S
Melononttidae | White grub Unidenmified B * .
Hydrophyllidae | 'Watet bee Unidentified . e - =
Buprestidae Metalic boree | Unidentified v 5 ;
Elatertdae Click beelie Unidenzified + . -
Metoidae Bisier beefle Linidentified - + &
Curculiniodae | Puropkin beetle | Unidentified - + -
emipiera Coredd ae Gurdhi bup Leptocorisa spp | + . -
: Falgoridae Unidentifed £ + #
i Pentatomidae Sing b Dalpeoris spp o ] ¥
Cicadidae Cicada Cajana spectra # e ¥
Delphacidae Brown Sogatelic spn. " ?
! Leafhopper
Cicadetidae Green Cuofanaspecta * > +
leathopper
Orthoptera Girslhidae Field cricket Acheta spp B4 ik "
Acrididac Shonthomed Hieroglypius ] B it
hopper | .gp
Tetligonidae | Long homed | Unidentified ¥ v ;
grass hopper
Grylotalpidae Molecricked Grylioiai pa + ® +
africana
Hymenopters | Formicidse A Doryins SELY roE *
orienalis
. Vespidar Wasp Unidentified > T B
Ciptem Muscidae Fiy Unidentified * . *
" A dac Vi er Uinydentified 3 * *
Odonata Coenagrionidae | Dragonfly Agriocnemisspp | * * 2
' Agrionidae Damselfly Lin Inown 2 + t
_ fera Blattdae Cockroach Periplaneta E . -
vt dMEHiCane
= Mant:dae Praying Mantis | Unedentified 8 , *
Forficulidae Ear wie U nidentified o * .
L {3optera Termindae Termites Macrotermes spp | * * *u 1
Lepidoptera | Noctuidae Maize borer Chilo spp s EE ®
: Pyralidas Cateepitiar Craphalacrocis R +
spp
Fiendae Caterpiliar Unidentified - x z
raneida L_vmsidase SIIﬂEr | L_I-"CD.Tﬂ‘.!-pp L L] L)
Oxyopidat Spider | Oyapes spp . 2 3
E Araneidae Il Spider Argiope spp E ; B
lembola Enomobytidae | Collemlols Arurida spp * . o
' Poduridae Collembola unid enlified j e " " T
TFerwipalpidae | Mites Unidentified " 2
Tetrarychidae | Mites unidentif iod ¥ »
+ Presool
abvridamt = * Hights sfrimd=m




mily Coreidae, Falgoridae, Pentatomidae, Cicadidae, Delphacidae

lidae under orded Hemiptera were recorded with their genus
sa spp. Dolycoris spp Cofma spectra, Sogatella spp and Cofarm
ept for Falgoridae which genus was unidentified. It was evident from
that the degree of their presence is reflected excepl fr Leptocorisa
gatella pp which were not recorded from uphills.

cricket Acheta spp, Short homed grasshopper Hierogiyphus spo,
| grasshopper (unidentified), and Mole cricket Gr yllotat pa
Found recorded as highly abundant for the first two genus and

g genus shows their presence from all the Belds.

icidae and Vespidae, O: Hymenoplera represented by arts Dorvius
 and ‘wasps (unidentified) were found recorded highly abundant a
 foothill and moderately abundant a uphill (for formicidae), where as
sence was recorded from plain and Foomill bl was absent a uphill.
Dipteran flics Muscidae and leafiminer Agromyzidae (unidentified)
ded moderately present from all the fields. Alse Dragonfly
s gop; family Coenagrionidae O Odonata was moderately abundant
idag (Damselfly) records its presence fram all the felds,

optera; family Blattidae and Mantidae: cockroach Periplaneta
‘and praying manlis {unidentified) were found recorded moderately
all the three maze fields, so as the O: Dermaptera; family

ag, Ear wig (unidentifjed).

ites Macrotermes spp. under family Termitidae O Isoptera was

¥ gbundan; from all the ficlds. Lepidopteran moths and caterpillars

octuidac Chile spp, Pyralidae Craphalocrocis spp and Pieridae
H




identified) werc recorded highly ®© modefately abundant, except for

e, it was found recorded from plain area of their presence but was nil af
il and uphilt

 Spidets  O: Arancida; familles lycosidae Lyresa spp, Oxyopidae
X¥opes spp and Arancidae Argiope spp recorded their highly to moderately
tnce from all the three maize fields. Apart from the above arthropod fauna
W species of Collembola family Fntomobyridae Amrida s was recorded
ely ahundant from plain and foothifl maize fields and highly abundant
uphill arca. Family Poduridac was recorded highly abundant from all the
 Likewise mites of Family Tenvipalpidae and Tetranychidse were
moderately present from all the fields except for Tenuipalptdae which

ecorded nil from uphill area maize field,

“The details of the findings are discussed i the next chapter under

sle headings.

Biodiversity of Soil Surface Arthropod Fauna

. Plain Area (Dimapur)

‘Abundance of soil surface inhabiting anthropod fama in maize ficld
from plain area (Dimapur) dufing Sepiember 2002 o August 2004
waps 8 tabulated in Table3, Fig. 4 ‘Their seasonal occurrence and
&hnws that the Coleopteran recorded the maximum number of families.
B the colegpteran, famity Carabidae (10.18) recorded maximum
- during June 1 August 2004 and the minimum (205} during
bor to Fobruary 2003-04. The other familics: vi: Ciccindillidae.
baeidae and Elateridac was also recorded during the time of investigation,
iﬂac was found maximum (3.38) during Jun - Aug, in 2004, and less
32
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il during Sept.-Nov. and Dec.-Feb. Scarabacidac was found maximum
.;‘ ) during March © May 2003 and nil {0.00) n between Sept. 2002 and
th 2003. The family Elateridae was & its maximum during Jun.-Avg. in 2003
was nil during Sept. - Feb, menths.

- Among Orthopiers, {amily Gryllidae was recorded maximum (27.64)
ng Mar.-May 2003 and the minimum (7.25) Jun.-Aug, m %004, The family
pidae was recorded maximum (0.92} during Mar.-May in 2004 and nil
j during September © November.

. Arachnida, [amily lycosidae was found maximum (I8.58) during June
ust m 2003 and the minimum (5.25) during BDeeember © February in

Lt

- Among Hymenoptera, family Formnicidae was recorded maximum
9) during Sept.-Nov. months n 2003. while they were less {10.25) during
Feb, m 2003-04. This family was found to the most dominant arthropod

ded during the time of investigation.

" Family Forficulidae: order: Dermapicra was recorded maximum (0.52)
p March 0 May in 2004 and are nil (0.00) during September ©

MoCy.

3attidae. order Dictyoplera: was found recorded its maximum (1.64)

g Sept-Nov. season m 2003 but was less during Dec.-Feh, season.

‘Under Collembola, family Poduridae dominates the arthropod

fay scason 2003 but were completely nil (0.00) dusittg Dec-Feb,

B




The other family under this order includes Entomobyridae with its
imum catches during Mar.-May and Sept.-Nov. season, and was minimum
ﬁuing Sept.-Nov. and Dec.-Feb. season.

;-EMiits comprises of family Tenuipalpidac and Tetranychidae which were
:'}J'maximum during Sepl-MNov. season (9.3]1 and 099 respectively) but
gnil (0.00) in Dec.-Fcb. season,

I"Tht: diversity indices: (H. and D) ranged between 0.0 - 0.16; amd 1.04
8 respectively which ditfizrs significantly i both the cases. From table 3,
§ that family Formicidac was more diversiticd as compared © other
s (H = 0.16) followed by Poduridae of Collembolan order {H = 0.1 5).

ig these, the most abundant family remained Formicidae (D = 1.04).

. Foethill Area (Mediphema)

“The means of soil suface inhabiting arthropod fauna a Foothill areas
.hema] in maize ecosystem was cellected scasonally during September
| 0 August 2004 (fortnightly collection) are tabulated and presented in
'4 and Fig. 5. From the table & 5 evident that Coleopteran fecorded the
diverse family. The most abundant and repular arthropod family was the
fuxlae under order Hymenoptera and the lowest was family Acrididae

order Orthoplera.

'._"nng, the coleopieran. family Carabidae (2.3) s recorded maximum
June o0 August 2003 and the minimum (0.33) numbers is recorded
' December o February (2002-03). Families; Scarabaeidae was found
{3.69) during March © May 2003 and kss (0.3} in between
and Feb. {2002-03). Ciccindillidae and Elateridae were also
d during the time of investigation. Cicindellidae was found maximum

3



“sdny [[Tigd N0 PROPI0IN yopEmdod podeiyim weaw A= 3@ AE RN Y]

B5SE -5 0Z'0Z g2z \B 3 L OZ HE'0Z gl 02 &8t kL OZ |eyal |
Tebv | s00 20 | eo | wmwo | oze | zo | oo 000 g0 ampushuenol

G&E 50'0 £0°0 80 boa cZ'D gl 000 | M0 rell REAEANLE)

Zre EG O 550 Y50 000 w00 960 g0 _ 000 000 BERINPOG

BOZ 500 Y0 vy} $O0 00 yLO BL o0 000 aBpAgowoIu 3

858 £0°0 D00 0L0 280 00 10 720 200 D00 aRpyLIa]

Gb ¥ oo | so | o | w0 | we | o 20 wo | zo0 |  wmma

BeY LoD o 600 000 0T 80D 210 o0y 200 PRI

sz0 | ee | 6zs 400 vy | 645 6c¥s | rew | Z€ | 0Z¥ eBpwioy

06's 10 052 ¢z L 52k Ty ze'l 050 0 ——

£rs 100 {00 800 000 pa°0 L0 500 D10 bOD RO

BEY 100 500 5. 0 20 ¥ O 100 T 90D s EoD

8Ll 2 0 a0 ¥z 560 66} 56€ oiz | 280 0z oeppiie)

626 100 900 510 000 000 800 000 000 000 PR

'S 100 Lo 100 000 £0°0 % 050 000 000 BRTNISPLINT

£R'l LG T 562 890 B 1 Zel 89 ¢c 00 B BepeRqRIED S

¥2Z 800 ee'L 020 BLD 20 0z £0 ¢ e 880, oupgeED

- waag | sonday | Snyonr | AWma | gapod) | NGRS (oo,




jamly Elaterid was al s maximum during Mar.-May season in 2004

;' was nil (0.00) during September © February months.

“Gryllidae: Order: Orthoptera was recorded maximum (3.65) during
Nov. season in 2003. The family Gryllotalpidae was recorded maximum
\during Dec. © Feb. they were found minimum during Sept-Nov. and
Now. semson. A fow species of family Acrididae was recorded during.

p August months.

Arachnida. family Lycosidae was found maximum {2.3) during June to

' 2004 and the mintmum {0.9) during December o February in 2002-

~+ g Hymenopterans; [amily Formicidae was recorded maximum
) during Sept.-Nov. menths in 2003, while they were kss (3.21) during
2002-03. This family was the most dominate arthropod diversity

as the prominent recorded during the period of investigation.

Family Forficulidac: order: Dermaptera was recorded maximum {0.12)

Ay

o May mn 2003 and are ml (000} during September ©

Order: Dictyoptera. was fourdd recorded its maximum (0.27)
g Sept.-Nov. scason in 2003 but was nil (0.00) during Dec.-Feb. season.
r termites: family Termitidae was also found recorded during Dec.-

lmenthis but were nil during Sept.-Nov..




Collembela: Family: Entomobyridae was recorded iis maximum (1.64)
irng Mar.-May season n 2004 but were completely nil (0.00) during Sept.-
¥. season. The other family under this order includes Poduridae with its
aximum catches during Mar.-May and Sept.-Nov. season, and was nil during

L-Nov. and Dec.-Feb. season.

Mites: family: Tenuipalpidae and Tctranychidae were found maximum
nng Sept.-Nov. season bul were nil (0.00) during Dec.-Feb. season

The diversity indices; {H, and [}} ranged between 0.0l - 0.16; and 0.75
respeciively which differs greatly in both the cases. From table 3, it &
jdent that family Formicidac was more diversified as eompared © other
pilies (H = 0.16) followed by Grytiidac (H = 0.12) and the dominance

ifopod family was represente:d by Formicidae (D = 0.75).
3. Uphill Area {(Kchima)

Diversity of soil surface inhabiting arthropod fauna i maize field
gystem from uphill area (Kohima) during Sepiember 2002 o August 2004
_ilf all traps & tabulated in Table 5, Fig. & Their seasonal occurrence and
shundance shows that the Colcopteran recorded the maximum number of
I 5. Among the coleopteran, family Carabidae (1.9) & recorded maximum
g June 0 August 2004 and the minimum (0.04) numbers & recorded
8 December 1 February 2002-03. The other families; viz: Meloidae,
jbacidae and Ciccindillidac were also recorded during the period of
tigation. Meloidae was found :naximum (0. 18) during Mar.-May in 2004
oil (0.00) duringSepl.-Nov.and Dec.-Feb, Scarabagidag was found n
| nembers (0.13) during Sept- Nov and Scpt.-Nov. season in 2002 and
brespectively, The family Ciceindillidae was a1 its maximum during Mar.-
in 2004 (G.[ 1)and was nil during Dec.-Feb. season,
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Ag. 4 Arthropads papulstion from pitfailt rap, plain ares (D mapur)

|
b

1

L=

A

&

i g

.—
—
"

Aautum (Sep-fov) Winter jDec-Fak) Spring(h Aar-Mwy)  Summer(Jun-Aug)
Fg 5 Arthropods population from pitfall trap, foothlll srea (Medzphema)

Autumn (Sep-Nov) Winter{Dec-Feh} Spring (Mar-May]  Surmmerflun-Aug)
Fig. 6. Arthropods population fram pitfall trep, uphill are [Xohima)



Among Orthoplera, family Gryllidae was recorded maximum (1.1}
B Sept.-Nov. season in 2004 and the minimum (0.17) in 2004 Dee.-Feb.
The family Gryllotalpidae was recorded maximum (0.12) during Mar.-
tseason n 2004, They were {ound nil (0.00) during Sept-Nov. and Sept.-
- séason.
Arachinida, family lycosidac was found maximum {1.21) during June w
& 0 2003 and the minimom (0.21) during December oo February in
Y

= LF

Among Hymenopiera, family Formicidae was reeorded maximum
",:ﬂlring Sept-Nov. months n 2003, while they were less (1.06) during
eb. m 2002-03.

‘Museidae, Order: Diptera was recorded equal in numbers (0.28) in
__i'-p’l season on hoth the years e during 2003 apd 2004 bt was

um during Dee-['eb. swasons.

Family Forfteulidac: order: Dermaptera was recorded maximum (0.22)

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

Blattidac order Dictyoptera; was found recorded maximum (0.3) during

I,.r- season m 2003 bwt was less (0.09) during Dec.-Feb. season in

3

Under Coltembola, f amily Entomobyridae dominates the arthropod
lion which was recorded the largest diversity (37.24) during Mar, -May

BB n 2003 but were less during Dec.-Feb. scason.

74




‘A few numbers of termites was found recorded during Mar.-May season

) it 2003 and 2004 but were nil {0.00} iy rest of the season.

The diversity indices and the dominance anhropod as represented by H
¥ ranges between 0.01 - 0.16; and 0.41 — 5.98 respectively. Table 5 shows
ndy Formicidac was more diversified as compared 1 other families (H
)J16) and the dominance arthroped family was represented by
obyridac (ID = 0.41 ). The diversity indices and dominance dilfers greatly

th the cases.

‘Soil inhabiting arthropod fauna collected from 0-10em layer of
Sodl

'_IFlain area {Dimapur)

The diversity of soil inhabiting arthropod fauna from 0.1 0-cm, Jayer of
profilc al plain area (Dimapur} per samples i maize ecosystem and was
eled seasonally during September 2002 to August 2004 are recorded and
gd in Table 6, Fig. 7

The table shows that the arthropod populations include mostly the mites
ollcmbola. The most dominant and prominent group of arthroped under
growp was the family Tetranychidac. which was found recorded its
{1.35} during Sept-Nov. season i 2003 and less during Dec.-Feb.
2003-04. Family Tenuipalpidae was recorded maximum during Sepl.-
season i 2003 (0.57) and less during Sept.-Nov. scason {(0.07} which was

o pittall traps.
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Collembolan {amily includes Poduridae, which was recorded maximum
§) doring Sept.-Nov. m 2003 and least during Sept-Nov. in 2002 (0.08).
@ group ncludes Formicidae Order: Hymenoptera recorded maximum
8) during Scpl-Nov. scason n 2003 A few numbers of the Dipteran
s was recorded (0.19) i 2004 Mar.-May season, and least during Dec.-
L in 2002-03. Worker termites under family Termitidae was also found
_ﬂed 15 maximum { .01} daring Sepi.-Nov. season in 2002 and least {0.01)
ing Sept.-Nov. in 2003.

The diversity indices: {14, and DY ranged between 0.01 - 0.16; and 1.09
16 respectively which differs gremtly in both the cases From table 6, it is
‘tha the family Tetranychidae was more diversified as compared to other
ilics (1 = 036 ) Eottowed by Poduridae of Collembolan order (H = 0.1 5)
the dominance arthropod family was represented by Tetranychidae (D
(and the least was represented by Termitidae (D = 276).

;Fl_mthill Area (Medziphema)

The mean of soil inhabiting arthropod fauna collected from ¢-10 cm,
' soil a foothill arca in maize ecosystem daring September 2002 August
Lare recorded and presented in Table 7 Fig. 8 The diversity of diffierent
d recorded was dominated by Mites and Collembola and were found

_{: out the season.

Soil inhabiting arthropod fauna in foothill arsa maize ecosystem mainty
s of five orders. six families and three classes of arthropod,
mbolans. Mites and Hymenopterans were the dominant. The f amity
dae. Order: Collembola recorded (2-69) maximum during Dec.-Feb.

[ of 2003-04 and was Jeast during Sept.-Nov. seasen in 2002 where as
k2
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nily Entomobyridae was maximum during Sepi.-Nov. season i 2003 (0.99)
t kast during Sept-Nov. in 2002.

Family Tenuipalpidae (mites) recorded #s maximum during Sept.-Nov,
D in 2004 (233) but least during Sept.-Nov. scason i 2002. A few
bers of family Tetranychidae was recorded ¥s maximum during Sept-

o 8eason i 2004 (0.45) and minimum during Dec.-Feh. season of 2002-03

06).

- Apart from the above arthropod; family Formicidae (ants) under QOrder:
- optera recorded #s maximum presence during Mar -May season in 2004
) amd least during Sept.-Nov. season in 2—2 (0.06). However, a fiw
_.’::.-a of Dipteran magpots are recorded during the period of study
giglly during Mar..May and Sept.-Nov. scason (0.08) between March and
2004.

Smtr worker termites under order: Isopiera, family Termitidae was
ded maximum during Sept.-Nov. of2003 (0.22) but was nil (0.00) during
ber v November 2003,

The diversity indices and the dominance arthropod as represented by H
X fanges between 0.02 - 0.16; and 082 — 3.94 respectively (Table 7)
“Poduridae and Tenuipalpidac represent both the diversity and the
: e characters. (H = 0.16; D =0.82).

- Uphiil area (Near Kohima)

The mean of soil inhabiting arthropod fauna collected from 0-10cm.,
- ml # uphill area n maize ccosysiem duning Scptember 2002 Aupust
jare tabulated and presented in Table 8. Fig. 9

40
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Autum {Sep-Nov) Winter (Dec-Feb) Spring (Mar-May)  Summar [Jun- Aug)
Ag % Arthropuds Ropulation from sof extracts, plain area |Dlmpur]

I ' ' I I

Autum [Sep-Nov) Winter [Dec-Feb) Spring (Mar-May]  Summer{lun-Aug)
Fg. & Arthropods population from sall extracts, foothili area {Med2iphema)

Aditum (Sep-Novl  Winter(Dec-Feb) Spring{Mar-May)  Summer{Jun-Aug)
Fig &_Anhmmdl Population from soll extracts, uphill area [Kohinma)
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The soil nhabiting arthropod fauna b upland area maize ecosystem
inly consists of Mites, and Collembolans. Mites® famtly, Tetranychidae was
imum (1.45) during Sept-Nov. season in 2004 and was least (0.18) during
-Feb. season in 2003-04,

. Coliembola dominated the arthropod caiches i upland area of maize
yslem during the period of investigations, under which, family Poduridae
éemrded maximum (5.8) during Scpt-Nov. season i 2003 and was least
g Dec.-Feb. season {0.01) o both the years,

d recorded during Mar-May and Sepi-Nov. months but was nl
) durmg Sept-Nov. amd Dec-Feb. season in both the years of

ligations.

- The diversity indices H and D represented by 0.5, 011, 004 {for
Iychidae, Poduridae. Scarabaeidae) and 031, 1.12. 3.17; (Poduridae,
ychidac, Scarabacidae) and their totals of 030 and 460 respectively

¥ from plain arca (Dimapur) i maize ecosystem during September
B August 2004 &5 presented n Table 9, Fig.l0. The 1able shows that a2
12 anthropod orders and 33 families are recorded during the period of

4]
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Coicopteran order recorded the highest number of arthropod family; of
hich hydrohillidae dominaied the group of arthropod family with 27.77
mmbers during Mar.-May season in 2003 and was as Jow as 007 was recorded
ring Sept-Nov. n 2002, Family Chrysomelidae was recorded maximum
'-i‘ during Sepi.-Nov. season n 2003 but were completely nii (0.00) during
Sept-Mov. and Dec.-Feb. months. Searabacidac was reeorded highest number
during Mar.-May scason in 2003 {14.65) and was least (1.04} during Dec.-Feb.
2003. The family Ciccindelidae was & its highest (1.42) during Sepi.-Nov.
|88 low as 0,03 during Scpt-Nov. n 2003. A fow individuals from families
erambycidae, Bubrestidae and Efateridae were reeorded their maximum
sence during Scpi.-Nov. season but were nil n Dec.-Feh.s. Carabidae which
@ dominant [igure was found present through out the investigation periods
'!ﬁheir maximum B 2003 Sept.-Nov. season (5.11) but was least {0.33)

g the same season i 2004,

Pentatomidae. Order: Hemiplera recorded maximum during Sept.-Nov.
in 2003 {4.15) but was nil during Dec.-Feb. season (0.00). Similarly,
 Coreidae. Belastomidae, Cicadidae, Falgoridac and Delphacidae were
ed the maximum during Sept.-Nov. season of 2003/04 but were nil

Dec.-Feb.s except for Delphacidae which was recorded through out the

‘Orthopteran includes family Gryllidae, Grylotalpidae, Acrididae and
midae which were found recorded through out the season except for the
:%'r:'.- families which were nil or kess during Sept.-Mov. and Dec.-Feb.
Vaspidac and Formicidae wer¢ the two Hymenopteran recorded during
ime of investigation and were recorded maximum of 5.65 and 14.5 during

“May and Sept.-Nov. respectively.
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Dipteran fly Culicidae was recorded maximum during Mar.-May season
48) in 2003 and suddenly disappeared in Sepi.-Nov. season. Muscijdac and
Agromyzidac recorded the maximum of 0.8 and (6.28) during [ec.-Feb. in
2.03 and 2003-04 respectively. Coenagrionidae (dragonfly) and Agrionidae
{damselfly) belongs o Order Odonata were also recorded aimost through out
 season except Agrionidac which was found nil (0.00) during Dec.Feb. in
3. Lepidopteran moth and bunerfly belonging to family Pyralidae and
cttidae were recorded maximum during Mar.-May season; 16.68 and 3.69
_it:ridar:: (1.54) in Sept..Nov. season in 2003 respeclively.

Winged termite belonging to family Termitidae, Order; lsopters was
o maximum during Sept-Nev. B 2003 (10.23) bwt wefe nil (0.00)

ig Sept.-Nov. scason.

Blatidae and Mamidac, Order, Dicltyoptcra was recorded maximum
mber during Sepl-Nov. season ie, 0.61 and 0.15 respectively in 2003 and
during Dec..I'eh. season. Forficulidac, Order: Dermaptera was recorded its
iimum dufing Sept.-Nov. of 2003 {0.38) and was nil (0.0 i Dec-Feb.

. ©0 @ Theriidae of Order Arachneds reeorded maximum of 0.45 during
=Nov. of 2004 and nil {0.00) during Dee.-t'ch. season.

Fhe diversity indices of arthropod a5 represented by 14 ranges between
| - 0.14; and the dominanec between 1.43 and 6.0f (Table 9) Family
ophillidae represet the diversity and the dominance characters, (H =

2); (0 =143}, followed by Culicidae ( H=0.12 D = 1.68) respectively,
2. Foothill Area (Medziphema)

Diverse group of night active arthropod fauna collected a foothitl area

Afap n maize ecosystem during September 2002 w© Aupust X004 B
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Senied in Table 10, Fig. 1. An overall observation of arthropod fama in

thill area maize ecosystem consists of 10 orders, 31 families.

Coleoptera comprises af ning l'amilies in which Scarabajedze dominate
Bf0up of catches. Family Carabidae recorded (6.51) maximum during Mar.-
{ season i 2004 and the least during Sept.-Nov. season in 2003,
somelidee was maximum during Sept.-Nov, in 2004 (0.3) bul was nil
) during Dec.-Feb. season. Scarabaiedae was abundant through out the
With iis maximum during Sept.-Nov. 0 2003 (13.48) bwt Cicindelidae
 maximum  during  Dec.-Feb. season i 2003-04  (1.05). Family
Hiionidae was maximum during Sept.-Nov. season (1.05) in 2002 but was
0.00) during Sept-Nov. seasoh. Family Elateridae was found maximum
Sept-Nov. in 2002 (1.02) but was nil (0.00) during Dec.-Feb. season,
nbycidac was maximum during Dec.-Feb. season (1.40) in 2002-03 so a5

iinchdae (1.05 in 2003.04) but were less the remaining season,

Hemiptera comprises of seven families, Coreidae. Pentatomidac,
tomatidac, Fulgoridae, Cecadidae and Delphacidae in which Delphacidae
pated the group of caiches in number. Corcidae and Pentatomidae were
._m during Sept.-Nov. in 2004 (1.87 and 1.71) but were nil (0.00) during
Feb. months. Belustomatidae was MaxiMum during Sept.-Nov. season in
(I01.) so as Cecadidac (1012). Fulgoridae recorded maximum during
jee-Feb. season @ 2003-04 (1.05) and were mil (0.00) between September
May 2003. Delphacidae was at its highest during Sept-Nov. (10.73)

Oder Orthoptcra includes Gryllidae which was maximum during Mar.-
;TEB[JG (3.10) dominate the catches and were found through out the
fi 50 as Grylotatpidae (0.28) during Mar.-May season in 2004, Acrididae,
)
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larges group was recorded through out the season with #s maximum

g Sepl.-Nov. n 2003 (1.61) followed by Tettigonidae (1.05) during Sept-
% in 2002,

Vaspidae and Formicidae Order; Hymenoptera were recorded through
the seasen ‘wity, their maximym during Mar.-May and Sept.-Nov. season in
and 2.17) respectively. Coenagrionidae {dragonfly) and Agrionidae
ifly) belongs o Order Odonata were also recorded almost through out
Season excepl Agrionidae which was found nil (0.00) during Mar.-May
Dipteran fly Culicidae was recorded maximum during Dec.-Feb.
(1L.87) in 2003-04 and were ni (0.00) during Sept-Nov. season.

idae recorded the maximum of 0.6] during Mar.-May in 2004.

Blatidee and Mantidae, Order: Dictyoptera Was recorded maximum
F during Sept.-Nov, season ie 107 and .30 respectively i 2002 and
Lepldupteran moth and butterfly belongng © family Pyralidae
efidae and Nocuidae were recorded Maximum during Mar.-May season
Bl for Nvmphelidae which was recorded maximum during Sept.-Nov.

() 12) in 2002,

Winged termite belonging 10 family Termitidae, Order; Tsoptera was

MaXimum during Mar-May B 2004 (4.30) but were nil {0.00) during
: __'*'I.dusun‘

e diversity indices; (H. and D). ranged between 0.0f - 0.16; and 1.10
,bsyccliveiy which differ significantly in both the cases. From table [{),
:-'}‘- I that ke family Scarabaeidae was niore diversified as compared o

Bfamilics {H = .16) and the abundance arthropod family was alse
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presenied. by the same family (D = 1.10) and the least was represenied by
prestidac (D ~ 5.42).

43. Uphill Area (Near Kohima)

Diverse group of night active arthropod fauna (light trap) recorded
onally from wphill arca (Kohima) in maize ecosystem during September
0 August 2004 i presented m Table 11, Fig. 12. The table shows that a
of 2 families belonging to different orders were recorded during the

fod of investigation.

Arancida with two differemt groups were recorded, through out the
® which, Theridid spider was the dominam group with its maximum
) numbers of mean cstches during Sept.-Nov, i 2004 Followed by
2id (0.11) in the same season,

::{}rder; Coleoptera  comprises of tamily Cerambycidac, Meloidae,
omelidac, and Coccinclidae were found recorded during the period of
toh 1 which Chrysomelidae dominate ihe group with 18 maximum
3 during Mar-May in 2003 followed by Meloidac and Cerumbycidae
and 0.12 respectively. Coccinelidae was maximum during Sept.-Nov,

(000 i 2003} buy were Rl (0.00) during Sepl-Nov, and Deec.-Feb.

‘Among Orthopiera; family Acrididac, Tettigonidae and Gryllidse were
ded with their maximum records of 0,49, 018 and 0.18 during Scpt.-Nov,
4 respeciively. Also Dipterans flies of family Muscidae was recorded
mm {0.25-06) during Sept.-Nov. season
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Family  Pemtatomidse and  Cicadellidae  of Hemiptera  and

grionidae of Order; Odonata were Tecofded through out the season

Dictyopiera was represented by Family Blattidae and Mantidae of which
idac dominate the group with its maximum during Dec.-Feb. season in
03 (2.63), bui Mantidae with only 0.12 numbers during Mar-May i

50 88 Noctuidae, Order; Lepidoptera with 0,58 durinng the same season,

Demapteran (earwig) famiy Forficulidac, Isopteran (winged tenmites)
,’.‘Tennitti.jae and Hymenopteran f‘aami'y Iehneumonidae and Formicidae
dso recorded during the investigation period. Forficulidae was recorded
out the season with its maximum during Sept-Nov, season {0.23) but
itidse was found oil (0.00) during Sept-Nov. and Dec.Feb, SEASOL.

icidae recorded maximum duritg Sept.Nov. and Sept-Nov. season bu
Were il during Dec.-Feb.s.

Tke diversity indjces ranged betweetl (H= 0.07 - 0.13); and (D= 1.50 -
e pectively which differs significantly in both the cases. From table 1. it
ear thay the family Blattidae was More diversified as compared 1 other
MH = 0.13) and the abundance arthropod family was also represented
.'-.same Famjjy (D= 150} and the leasl was represented by Coccinelidae




| presented in Table 12, Fig. 13. The aerial arthropod fama in plain area

e ecosystem consists of 10 orders, 19 families,

Coleoptera recorded two families, Carabidae and Scarabaeidae i which
former one was found maximum during Mar.-May and Dec.-Feb. months
and 2003-04. on the other side. the later group of Family was found
jided maximum dufing Sept.-Nov. momh i 2003 (0.13).

-Diptcra; was represented by family Culicidae which was recorded
Eh ot the season with a maximum during Mar.-May season i 2004
9) followed by Agromyzidae (0.J7) during Sept.-Nov. season i 2003.
fdac was with only (0.08) during Dec.-Feb, season i 2003-04.

‘Odonma (dragonfly) represented by family Coenagrionidae recorded
during Sept.-Nov. season m 2003 (0.12},

nhnptf:ra comprises of Acrididac, with their maximum during Sept.-
B 2004 (0.29) and were recorded through out the period of
igation and Tettigonidae with their maximum during Mar.-May season i

1(0)2) put were recorded ni| (0.00) during September 2002 1 February

Hymenoptera with three diffirent f amilies, Formiedae, Vespidae and

‘Were recorded with their maximum during Mar -May season n 20H4.

Riym during Mar.-May n 2003 (0.08) and Sept-Nov. (0,33} respectively.
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- Homoptera; family Delphacidac (leaf-hoppers) was recorded maximum
Sept.-Nov. m 2003 with mean total of 0.55, and was found recorded

gh out the season of investigation.

 Lepidoptera (Moth), Famuly: Pyralidae was recorded maximum during
«Nov. in 2004 (0.04) also Arancida (spiders) of Oxyopes and Argiope spp.
2d their maximum (.15 and 0.22) during Sept.-Nov, season in 2002 and

3 respectively.

Family Termitidae of Order lsoptera was recorded during Mar.-May
B0 it 0004 (0.06) and Manudae of Dictyoptera with 0.08 numbers during

LNav. season in 2004,

' The diversity indices; (1, and D). ranged between 0.02 - 0.13; and 1.53
ﬁﬁ,pcctive]y which differs significantly in both the cases. From table 12,
_: that the family Delphacidae was more diversified as compared to
J amilies (H= 0.13) followed by Culicidae (H =0.12) and the abundance
pocl family was represented by Delphacidae {2 = 1.53) and the Jeast was
ented by Apidac (D =4.10).

. Foothill Area (Medziphema)

e Diversity of aerial arthropod fana coflected & foothill area per
§ | maize ecosystem during September 2002 © August 2004 i shown i
figl4. The acnal arthropod fauna in feothill area maize ecosystem
S of I orders and 22 families.

_' ong Dnhupteria. 1&“11]}" Gr}’]]]ddﬂ, Acrididas and Tenigqnidaf: Were
il through out the period of investigation with their maximuem catches
49
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Iring Mar.-May scason in 2003 (0,16), Sept.-Nov. season @ 2003, 2004 (0,28
i 0.12) respeciively.

Coreidae. Pentatomidae and Pyrrhocoridae of Order: Hemipiera were
itded their maximum during Sepl.-Nov. season n 2003 and 2004 with 0.04,
4 and 003 respectively, alse Order; Homoptera, with family Fulgoridae,
hacidae and Cicadidae were recorded with maximum caiches doring
pt-Nov. scason in 2004 {008, 0.07) in casc of Fuigoridac and Cicadidac and
fitg Dec.-Feb. in 2003-04 (0.28) for Delphacidac.

Dipteran flies of family Muscidae and Culicidae were recorded with a
mum of 0.08 and G.06 during Sepr-Nov. season in 2004 respecrively.
__dae recorded mii (0.00) during Sept.-Nov. and Dec.-Feb. season and
a2 recorded nil (0.00) during Sept.-Nov.

Arachnida (spiders), comprised of Oxyopidae & Arancidac which were
g during Mar.-May and Sept.-Nev. season were recorded maximum
) during Sept.-Nov. in 2003 in case of the former Family and during Sept.-
..{I'ﬁ} for the lanier family.

Lepitopteran {meth). Family Pyralidac was recorded during Sept.-Nov.
{0.1 1). Carabidae and Elatcridae of Orded Coleoptera were recorded
maximum  of 0.12 and 005 during Mar.-May season n 2004

(}dﬂnata, family Coenagrionidac {Dragonfly) was recorded maximum
I8 Sepi.-Nov. season in 2003 (0.16) while Order; Dictyoptera was

wined by Family Blattidae and Mantidac reoorded m small numbers.




pidae and Apidae of Qrder; Hymenoptera was recorded during Dec.-Feb. in
303 (0.08) and during Mar.-May season (0.08) i 2004,

The diversity indices; (H. and D): ranged between 0.0 - 0.14: and 146
44 respectively which differs signifieantly in both the cases. From table 13,
dear thal the familics Delphacidae and Oxyopidae were more diverse ms
pared 1o other families (H = (.14) and the abundance arthropod family was
Bsenied by Delphacidae (D = 1.46) and e least was represented by
Bltidas (D = 4.44),

3 Uphilt Area (Near Kohima)

 Diversity of aerial arthropod fauna eollected at uphills area per sweeps
dze ecosysiem during Seplember 2002 o August 2004 was recorded in
€14, fig!5. The acrial arthropod fauna 1 uphill area maize ecosystem
tsts of 8 oriders and 20 families,

|

-.Cﬂleﬂpt'era with family Chrysomellidag. Ciceingllidae, Meleidas and
geinellidaz were recorded during the period of investigation. The first two

{ &5 recorded maximum during Sept-Nov. season 0.73 and 037 n 2003

'ilijjf respecively. Family Meloidae recorded maximum during Mar.-May
L{ﬂﬂz} in 2004 and Coccinellidac during Sept.-Nov, {0.23) in 2003.

|

ID:Ehnpt-:ra comprises of family Acndidae, Gryllidae and Tettigonidae
":'- Acrididae dominate the group and maximum reeord of 0.65 during
' :mr'_ stason M 2004. Gryllidae recorded maximum during Sept.-Nov.
M n 2603 (0.36) so as family Tettigonidae was recorded maximum during

k.

Nov. in 2004 (0.12).
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Hemiptera represented by family Pentatomidae, Cecadilidae and

-'gnridae were recorded maximum during Sept.-Nov, season (0.12 and 0.21}

2004 except for famiy Pentatomidae which Was found dominant during

L-Nov, season in 2002 respectively.

Blattidae and Mantidae of Order Dictyoptera was recorded their
Bximun during Sepl-Nov. season i 2002, 0.27 and 0.23 respectively. Also
ptera; family Muscidae recorded dominant dufing Mar.-May season ((1.67)

d Agromyzidae during Sept.-Nov. in 2003 (0.34).

Odonata, family Coenagrionidae (Dragonfly) was recorded through owt
season with its maximum during Sept-Nov. seasofl in 2003 (0.73).
Demmapicra, family: Forficulidae (earwig) recorded maximum during Sept.-
lov. in 2004 (G.21

Arancida (spiders) of different families Viz:- Theridae, Salticidae,
Yopidac and Araneidae represented the group which were recorded through

'1l.fte perind of investigalion.

The diversity indices and the dominance arthropod as represented by H
D ranges berween 003 - 01 1: and 1.81 — 3.6 respectively, Table 14
Ws that family Aeridida¢ was more diversified as compared  other
milies 04 = 0.] I} and the abundanee arthropod’ family was represented by
i same family (D = 1.81). The diversity indices and dominance diffars
Sigmificantly in both the eases.

Comperative studies of total arthropod diversity indices

Two indices were used tv delermine the diversity 1), Shannon-W einer

wersily index (H) and (2). Simpson- Yule diversity index (D). The former one
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msiders both the number of species and the distribution of individuals among

eties (Kikkawa, 1996); where as the latel index weighed towards the
bundance of the commonest species rathel than providing a measure of
pecies  richness (Magurran, 1988). in order W make the arthropod

pmmunities uniform, the laxonomic groups are booked in family wise o find
the diversity index (Table 15).

61 Diversity indices of soil surface dwelling arthropod from

Pitfall traps at thfee maize ecosystems

Diversity indices from the table shows that ihe arthropod diversity i
fllr & plain areas followed by foothill and uphill (H = 0.808, 0.807 and
471 respectively), Where as the abundance of commonest species from pitfall

Pping method shows more in plain area Followed ty uphill and {east o
foothills (D = 45.575, 52 33] and 35.585 respectively) (Table {5).

2. Divessity indices of soil inhabiting arthropod from soil

extraction at three maize ecosystems

- Basing on the diversity indices. the arihropod populations are mare
Bfse i plain arca (H = 0.706) Followed by foothill ard uphill (H = 0.617
3ﬂ4} respeclively. While on the other hapd the species abundance I &

¢ 1 uphill (4.603) followed by plains 1.390) and the least abundance
s & foothills (1579 1} (Table 153,

Divefsity indices of night active afthropod from light traps at

thfee maize ecosystems

Based on the information figure from the table ¥ & evident that the

I aren 5 more diverse as compared ®© Foothill and plain area maize
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osystems (H = 1.215, 1194 and 1.176) respectively. Similarly, specics
dance & also more in uphill then foothills and piains i descending order.

= 55420, 109.596 and 128.068) respectively (Table 15).

4. Diversity indices of aerial arthropod from mnet-sweeping

method at three maize ecosystems

Diversity indices from the table, by net sweepings, shows that the
opod diversity & higher at foothill areas followed by plains and uphill (H
3. 1.130 and 1.232 respectively). Where as the abundance of commonest
%8 shows more in plain area, uphill and least 1 Foothil (D = 53.783,
805 and 68.347 respectively) (Table 15}.

;-Bindi'versity of common arthTopod popuiations from three

different maize ecosystems

‘The common arthropod populations from thrce difforent maize
slems arc deserbed and tabulated b Tahle 16 18. Family wise

Mg (o their orders and season during September 2002 to August 2004
§described below:

. Biodiversity of common seasonal arthroped populations from

plain area maize ecosystem {Dimapur)

Pooled data on the mean population of dommnant Arthropod groups
i @ plain area maize ecosystem and their seascnal abundance {Table
aealed that a mean total number of 838.35 arthropod helonging 1o twenty

i families under thinteen dgminant orders ie. Coleoptera, Hemipiera,

5




16. Common mean arthropod diversity prevalent

in pizin  area

irrespective of collection method during Sept. 2002 —Aug, 200M,
|
-“'!‘m:,mp“d Sep- Deg.- Mar - Jun- Total | Shannen | Simpson
-;-[Pirs‘mm} : Nov Feb. May Aug (H) (D)
Colegptera
0.00 0.00 *0.80 1.68 2409 0.01 506
9.37 7.35 7.7 25,38 5.9 Q.08 229
cidoe | 0.38 0 g1 041 088 | 001 5.85
dolidae 1.82 DE8 6.14 7.43 1587 0.03 345
634 386 30.24 21.85 6229 0.08 2.25
177 1.8 54,99 5673 | 19133 | 021 1800
Hemiptera
ntatom idae 126 0.04 341 481 952 0.02 389
K 0.5 004 0.10 1.81 206 0.01 522
0G7 0.00 0.17 .54 0.78 001 506
otal 148 0.04 388 718 12.36 0.03 15,17
Crhoplera
8. 18 98 3768 344 | 10707 o1l 179
176 0.% 254 4.13 BE2 0.02 396
1.21 024 05 08 255 go1 503
idae 0.03 1.10 1.80 0.8 im 0.0 4.7
2202 2085 | 4252 | 3700 1222 0.15 15.47
Hymenoptera
3680 | 3493 | 7432 | 834 | 22046 | 015 | 113
B Di
1.18 1.4 0.73 1.08 4.33) 00t 457
052 655 2.44 212 1163 go3 3.72
| 1 7.89 347 | 32 1556 0.04 829
Odonata
=0 3.54 122 | 686 | 348 | 15.10) | 003 [ ada
Lepedoptera
Noctuidae 1.87 064 | 463 | 203 | 917 | 002 [ asz
N Isoptera
tidae 0.11 315 | 821 [ 1036 | 2183 | 004 T 317
: Dictyoptera
Blatidae 0.7 032 1.21 273 503 0.01 444
Asntidae 00 0.07 025 035 059 0.00 B.17
Totai 0.79 0.2 148 | 308 T2 | ooz 1061
Demrnapiera
0.03 000 | 114 | 124 | 2.49 | 001 | 508 =i
Arachneda
133 1156 7.5 2696 | 6384 0.09 218
ae 0.15 010 0.10 014 0.45 200 Ga7
inBidas 0.03 0.21 0.06 0.02 0.3 0.00 6.84
Tetal 18355 | & 18 H 2712 70 66 0.08 1546

Contd ...




Flﬁmﬁ“ Sep- | Dec- | Mar- Jun- Total | Shannon | Simpson
{Period) Nov Feb. May Aug (H) {Dy
E Collombola
tom obyridae 0.38 0.20 3 56 1.12 526 041 4.40
_ Foduridae 493 078 | 1814 | 5768 | 18154 | D14 1.33
Total 531 059 121.7 5B8 1868 016 673
3 Acarina i
Telranych dae 085 054 1.5 279 537 0.01 439
~ Grand Tota) 10556 | 9422 | 36218 | 29639 | 838.35 057 110.90

value of two years pocled data (Sept.2002—Aug, 2004),




Orthoptera. Hymenoptera. Diptera, Odonata. Lepidopicra, Isopiera,

yoptera, Dermaptera. Arachneda. Collembola and Acarina.

Coleoptera te most dominant order comprises of Families:
fysomelidae, Carabidae. Cerambycidae, Ciccindelidae and Searabacidae
b ther mean totals of 249. 59.79. 0.89. 15.87 and 6229 respectively.
erall mean population under this order was recorded 141 33 and season wise

panison records maximum 56. 73 during Sepl.-Nov. {Jun-Aug).

Hemiptera comprises of Families; Pentatomidae, Falgoridae and
iadidae in which Pentatomidae was the maximum 9.52 Seasonal distribution

maximum during Sept-Nov. 7.16. The mean totals under this order
5 12.36.

Orthoptera was the next dominant group comprising four families Viz:-
Iu . Acrididag, Tettigonidae and Grylotalpidae. Among the families,
dae was the most dominant which recorded mean total of 107.07 and the

al abundance records maximum during Mar.-May 42.52,

Order Hymenoptera with a single famiy Formicidae was the most
X arthropod (total mean of 229.45). Scasonal distribution recorded the
during Sept.-Nov, §3.40.

Dip[cra includes Farmly Muscidae and Agromyzidae; and are recorded a
totals 15.96, Maximum pepulation was recorded during Dec.-Feb. season
Other arthropod taxa under famiy Coenagrionidac, (O; Odonata);
idae (O; Lepedoptera) nd Termitidae (O; Isopicray recorded mean totals
3.0, 9.17 and 21.83 respectively.
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Order Dictyoptera comprises of two Families viz: Blatidae and Mantidae
hich was recorded mean totals of 5.03 and 069 and the maximum

iiations was during Sepl.-Nov. season

. Dermaptera; Family Forfieulidae records mean totals of 2.41 and
al‘iml; Family Tetranychidae mean totals of 5.37 maximum during Sept.-
season. Arachneda comprise of families Lycosidae, Oxyopidae and
idae records a mean totals of 70.65, maximum during Sept.-Nov. season
an of total of 27.12). Collembola recorded wo families viz
obyridae and  Poduridae with mean totals of 186.80, maximum

utations during Mar.-May season {mean 1tal 121,70},

The diversity indices and the dominanee arthropod as represented by H
d 1> ranges between 0.01 - 0.15: and 1.13 - 606 respectively. Table 16
_?ﬁs. that family Formicidae was more diversified as compared to other
ptthes (H = 0.15) and the abundance atthropod” family was also representird
the same family (1D = 1.13). The diversity indices and dominance differs
ghificantly in both the cascs.

7.2. Biodiversity of common seasonal arthropod populations from

foothill maize ecosystem (Medziphema)

The pooled data of the mean population of common dominant
opad groups recorded from faothill maize ceosystem and their seasonal
undance (Table 17} revealed that a mean towal Rumber 0F297.85 arthropod
Nging o twenty seven families under thirteen dominant orders ie.
pleapiera, Hemiptera, Orthoptera. Hymenoptera, Diptera. Odonata,
Epidopters, lsoptera, Dictyopiera, Dermaptera, Arachneds, Collentbola and
arina.
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e [7. Common mean

arthropod  diversity prevalent
irrespective of collection method during Sept. 2002 - Aug. 2004,

i Toothill

Area

Sep- Dec - Mar .- B:;:" Total Shannon | Simpson
Nov Feb. May ' {H) ()
Coleoptera
427 10.74 865 27 .41 0.10 207
000 043 037 103 0.01 492
...... 1. 51 T | 2748 72.75 0.15 122
117 077 042 3.5 002 385 |
0. 2552 038 055 a7 0.30 50
124 1847 401 37.47 | 10844 0.16 0.88
Heiniptera
183 0.27 0.34 328 5.8 003 342
0.23 1.05 0.10 0,32 1% 0.01 449
1.58 0.01 0.34) 1.5 324 0oz 3.9
A74 133 0.78 4,91 1078 0.07 11,83
Orthoptera
362 3.26 11.48 6.1 2446 0.08 217
| 015 0.3 0.75 0.24 151 0.01 459
| 135 12T 2 63 328 | 903 005 304
195 0.64 0.60 0.90 4,09 0,03 172
707 | 604 1546 | 1052 | 3908 | O 1352
Hymenop tara
| 118 [ 1058 | 1497 | 2., [ 6136 | 014 137
Diptera
0.3 009 073 0.50 165 0.01 4.51
110 0.28 023 oo 168 0,01 4,50
1.43 0.37 0,96 05 3,30 0.08 0.1
== Odonata
s | 2687 | 233 | 127 | 221 | @888 | 004 307
- Lepidoptera
Nectsidee | 202 [ 023 | 115 | 102 | 442 | 003 386
Isoptera
Mbrmittidese | 258 | 140 | 808 | 238 | 1444 | 006 263
Dictyoptera
Blattidae 198 | 036 0.60 147 4.41 043 366
Mentidae 137 0.31 008 080 157 $11Y 4.58
2% 067 069 227 598 0.04 B2Z
Dermaptera
| 000 | oo0 | ozr | o020 | o4t | o0.01 5.72
Arachneda
232 | 221 B.29 447 1529 007 258
037 0.34 059 053 183 0.0 4.42
0 0 0.04 o.07 011 0.00 887
2.68 255 692 507 7.a 0,08 1387
Contd ...




~ Arthropod - -
i Sep- Dec.- Mar- Sep Shannon | Simpsoen
il Season Mewr . Total
1 '_L{Pfriod] Nov Feb. May = {H) (1)}
Collombola
Poduridae 162 4. 78 533 518 1639 o097 2.52
Enlomabyridae 21 017 226 239 503 003 354
~ Tolal 1.83 -}fﬁ 759 755 2) 422 0.0 808
Acarina
fetranychidae | 075 u3g u55 06 229 002 42
Grand Total 51.63 48.81 98.73 9858 29785 1.08 93.07
2 value of two years pooled data {Sept. 2002 Agg. 2004).




Coleoptera the most dominant order comprises of Families;
Chysomelidae. Carabidae, Cerambycidae. Ciccindelidae and Searabaecidae
their mean totals of 27.41, 1.03. 7275, 3.55, and 370 respectively.
| mean population under this order was recorded 108.44, seasonal wise

pmparison records maximum 40.10 during Mar.-May (March-May).

Hemiptera comprises of Familics; Pentatomidae, Falgoridae amd
didae @ which Pentatomidae was the maximum 5.82; Scasonal population
ek maximum during Sept-Nov. 4.90. The mean totals under this order

purded 10.76.

Orthoptera was the next dominant group comprising four families Viz:-
* dee, Acrididae. Tenigonidee and CGrylotalpidac. Among the families,
llidee was the mest dominant which recorded mean (otat of 24, and Ihe
jonat shundance records maximum population during Mar.-May scason as
fllolals of 15,46,

Urder Hymenoptera with a single [amily Formicidae was the most

Bindant arthropod (lotal mean of 61.36).

Dipiera ineludes family Muscidae aml Agromyzidae; and are recorded a
dlotals 3.33, maximum population was recorded during Sepl.-Nov. season
5 Olher arthropod taxa under family Coenagricnidac, (O; Odonaw);
iidae {O; Lcpcdoptera) nd Termitidae (O [soptera) recorded mean totals
b3. 442 and 14.44 respochvely. The seasenal sbundance of those families
gled during Sept.-Nov. season for the former two families and the later

\during Mar.-May scason as 2.87, 2.02 and 8.08 respectively.
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' Order Dictyoplera comprises of two families viz: Blatidae and Mantidae
B was recorded mican olals of 4.4] and 157 and the maximum

""" lions during Sept.-Nov. scason and over all mean 1otal of 5.98.

! Demmaptera; Family Forliculidae records mean tofals of (.41 and
Family Tetranychidac mean totals of 2.29. maximum during Mar.-

band Sepr-Nov. season.

" Arachneda comprise of amilies l.ycosidac, Oxyopidae and Arancidae
'iasmean tolal of 17. maximum during Mar.-May season {mean total of
bllembula records two [amihes vizz Entomobyridae and Poduridae with
B totals of 21 .42 maximum populations during Mar.-May season (mean

¥ Al
.|-'___ |

1 g diversily indices; (H. and D). ranggd between 0.02 - 0.30; and 122
fl espectively which differs significantly i both the cases. From table 17,
t that the family Cerambycidae was more diversified as compared

Mamles (H = 0.30) tollowed by Scarabacidac (H = 0.15) and the
e was represenled by the same family {D = 1.22) and the least
1 e was represented by Araneidac (D= 6.87).

Biediversity of common seasonal afthropod populations from

uphill maize eeosystem {(Kohima)

ed daa on the mean populavon of common and dominant
1y _.E_gmups recorded tfrom uphill maize ecosysiem and their seasonal
fanc i}[Tahle I8) shows that a total number of 297.35 diferent arthropod
:-‘i-' Iwenty seven families under thirteen dominant orders ie.
‘ i, Hemiplera. Orthoptera. Hymcnoptera. Diptera.  Odonata,
2




¢ I8. Common mean arthropod diversity prevaleat i wphill area

irrespective of collection method during Sept. 2002 —Ang. 2004,

- Dec.- Mar - -
Slg:fl Feb. Miay Sﬁa:: Total | SPamnon Sim pson
(H} ( Dy
Coleoptera ;
224 1.6 147 | 337 824 004 an
nta 006 Dat 055 1.08 a01 4. 80
019 | 060 822 017 058 001 542
0.3 008 028 467 135 001 489
0.58 021 169 142 af 0.02 37
a5t 152 357 613 | 1513 008 2188
Hemiptera
0.83 015 0 38 059 195 001 4,37
009 0a2 01 024 045 000 5,84
034 006 p21 073 1.38 0.01 487
1.3 023 069 156 i7a 003 14.87
Orthoptera
1.29 037 075 255 498 003 356
037 004 015 072 1.28 207 473
1,68 041 0g 327 624 0.04 38
| 000 002 018 0.00 02 000 B 34
| 33z 084 | 198 654 | 1268 [ 008 1799
e "_..-:W.
| 1313 | 823 | 1668 | 268 | 849 014 132
Diptora
086 05 | zZ4% 201 576 003 342
p42 005 | 011 0.54 112 0.0t 4,85
128 085 | 282 | 258 69 0.04 827
~ Odonata
148 | 048 | 071 | 151 | 418 003 | a7
Lepidoptera
045 | 022 [ 0% [ 038 | 201 001 | 434
— Isoptera _
| 000 [ ono [ 100 | a7z | 172 001 | 448
Dictyoptera
108 324 085 | 155 672 004 320
051 | o005 021 0.24 1.01 601 4,94
159 320 | 106 1.79 7.73 005 B3
Derm
| 063 | 03 | 084 | 063 | z&8 002 | a03
Arachneda
0.72 0.86 1.39 225 522 0.03 351
n43 0.05 0.17 059 124 0.01 476
115 091 156 2584 646 0.04 333
23 182 312 568 1292 Q08 1180

Contd _.




Sept - Dec - Mar.- Sept - Shannon | Simpson
“’?”“ N Feb. My | Noy | Tom (H) {gfn
o Eoﬂ-'_ta"fnbola
Poduridae 0at 0.14 4.51 0.6 | 1562 007 258
ohyridae | 14363 844 | 5553 5942 | 14075 | o1g 085
Tatal 1517 | 858 | 6304 805 | 15637 | pz22 321 |
Acarina
dae | 1.02 0.43 205 266 6.16 003 337
Total 4548 | 26356 | 9372 | 1255 29735 0.83 107.10

valve of two years pooled data (Sept. 2002-Aug, 2004).




[soptera, Dictyoptera. Dermaptera, Arachncda, Collembela and

Coleoptera.  the most dominant order comprises of Families;

irysomelidae, Carabidae, Cerambycidae, Ciccindelidac and Scarabacidae

i |
' ll;__ﬁmir mean totals of 8.24, 1.06. 0.58. 1.35 and 3.90 respectively, Overall
gl population under this order was recorded 15.13, season wise comparison

-_: s maximum 6.13 during Sept-Nov. (June -August),

|.Hemipitra comprises of Families; Pentatomidae, Falgoridae and
Eaddidae of which Pentatomidae dominate the groups was the maximum 9.52.
ontl distribution records maximum during Sepl-Nov. 1.95. The mean

1 l{under this order records 3.78.

. Dipterz includes Family Muscidae and Agromyzidae; and are recorded a
i iotals 6.90. Maximum population was reeorded during Sept.-Nov. season
Other arthropod taxa under family Coenagrionidac, (Q; Odonata):
enidae (O; Lepedoptera) nd Termitidac (O; lsoptera) recorded mean totals
19}, 2.01 and 6.16 respectively. The seasonal abundance of those families

59



gcorded during Mar.-May season for the Noctuidae (0.96} and duning Sept.-
bv. season far Coenagrionidae and Termittidae records 1.5f and 1.72

respectivety.

Order Dictyoptera comprises of two families viz Blatidae and Mantidae
bch were recorded their mean totals of 6.72 and 1.01 and the maximum
Jatjons during Dec.-Feb. scasen (Blattidae and (Mantidae) during Sept.-
season. Dermaptera; Family Forficulidae records mean totals of 2.86 and
fina; Family Tetranychidae mean totals of 6.16, maximum during Sept.-

s0as0n occupying 2.66 and Tetranychidae 0.94.

Arachneda comprise of families Lycosidae. Oxyopidae and Araneidae
ftcords a mean lotals of 5.22. 124 and 6.46 maximum during Sepl-Nov.

8 (mean total of 5.68). Collembola records two families viz
Enomobyridae and Poduridac with mean totals of 156.37 maximum

lations during Sepl-Nov. season {mean 1otal 69.580)

The diversity indices: (H. and D) ranged between 0.02 - 0.15; and 0.65
34 respedively which differs sigmificantly in both the cases. From table 18,
i glear that the family Entomobyridae was more diversificd as compared ®
T families (H = 0.13) followed b Formicidae (H = 014} aod the
pdanice arthropod family was represented by Entomobyridae (B = 0.63) and
kast was represented by Gryloalpidae (D= 6.34).

Comperative studies of common arthropod diversity indices

Shannon-Weiner Diversity index (H} and Simpsen-Yule diversity index

'-_ these two indices was used to determine the diversily of common
militoped in maize ccosystem a three ditf zrent locations. The diversity indices
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hGommon seasonal and dominant arthropod orders from three diffizrent maize
osystems are described and tabulated in Table 19 — 2] and Fig. 16. There
\dltogether 13 common arthropod ofders recorded viz:- Coieoptera,
emiptera, Onthoptera, Hymenoptera, Diplera, Odonata, lepidoptera, lsopiera,
¥optera, Dermaptera, Arachneda, Collembola and  Acarina, Arthropod
EfS according to their season and months during September 2002 o August

2404 gre as described below:

|, Biodiversity indices of common arthropod orders from plain

area maize ecosystem (Dimapur)

There are altogether 13 arthropod orders commonly found & plain arca
e ecosystem (Table 19). The arthropod ofdefs ac booked and shown in
tgble as fowr season and further analysed. The table shows that the grand
lotal 0f838.35; and (H) and (D) vahies & 0.97 and 110.90 respectively.

T diversity indices ol arthropod a represented by H: ranges between
= 015, and the dominance between 1.13 and 6.06. I'amily Formicidae
gEpresent the most diversified and the dominance characters. (H= 0.15); (D
(3% followed by Poduridac (0 = 0.14: D 133} reguoctively. The

inance indices D' was also the highest for family Formicidae

2 Biodiversity indices of common dominance arthropod orders

from fouthill maize field ecosystem (Medziphema)

There are altogether 13 arthropod orders coMmonly found & plain area
g8 ecosysten (Table 19). The arthfopod orders arc booked and shown in
labic as four seasons and further analysed. The table shows that the grand

to18] 0f297.85: and (H) and {D) values as 1.08 and 99.07 respeetively
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three locations in maize field.

fsble 19. Diversity indices of common dominant arthropod orders from

l Plain area maize fisld

- Foothill maize field Uphil maize field
(H} (D} {H) {D) {H) (D)

Colecpra 0.2l 19.00 0.16 0.8 409 21.88
'lHamiptam 003 15.17 0n7? 11.83 0.03 14.67
Orthoptera 0.15 15,47 .17 [3.52 0.08 17.99
- 0.5 113 0.4 1.37 0.14 1.2
Diptera 504 £.29 0m 9.01 004 827
donata 0.03 349 6.04 307 0.03 3.70
Lepidoplera 0.02 342 0.03 366 0.0l 434
Isopera D04 319 0.06 263 0.01 448
Dictyaplers 0.0 IE.ﬁI 0.04 22 [(¥n3 823
; emaptera 0.0) 508 b 572 :_:; 403
Arachneda ;uu 15.46 0.08 13.87 008 1. 66
Collembold 0.16 573 0.10 506 022 3.2
Acarna 0.0l 4.39 0.02 423 0.03 337

Tota! 0.97 190.90 108 99.07 0.83 [07.10
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The diversity indices of arthropod as represented by H: ranges between

2 - 0.30; and the dominance between 1.22 and 6.87. Family Cerambycidae
a5 more diversified as compared to other families (H = 030) followed by
carabaeidac (H = 0.1 5} and the abundance was represented by the same
family (0 = 1.22) and the least abundance was represented by Arancidae (D

8.3. Biodiversity indices of common dominance arthropod orders

from uphill maize field ecosystem (Kohima)

There arc altogether 13 arthroped orders commonly found o plain area
ecosystem (Table 19). The artirepod orders are booked and shown in
£ table as four scason and further analyses. The table shows that the grand
gn otal of 297.35; and (1f) and (D)) values as 0.83 and 10710 respectively

The diversity indices of arthroped a5 represented by 11 ranges between
@#2- 0.15; and the dominance between 0.65 and 6.34. Family Enlomobyidae
represent he most diversified and the dominance characters. (1 = 0.15): (D
I63). followed by Formicidae (11 = 0.t4; D = 1.32) respectively. And the
ndance arthroped Family wes represented by Entomobyridae (2 = 0.65) and
lleast was represented by Grylotalpidae (I3 = 6.34).

'1, Biodiversity indices of un-common arthropod popalations
at three different locations during September 2002 to
August 2004

lUncommon arthropod recorded from the three different locations are

W 1 the Table 20 and Fig. 18. The arthropod families that recorded
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2. Biodiversity indices of seasonal un-commoo arthropod
populations at three different locations during September

2002 to August 2004,

vl Sept-Nov. | Dec-Feb. | Mar-May | Sept-Nov. | Total | ot N
Plain area maize fekd
D99 3275 3866 | 882 7616 | 006 | 014
2.18 D03 065 011 154 | 003 | as3
o087 a1 1.33 1.37 as2 | aos | 281
415 3289 4064 103 | 8122 | 015 | 648
Foathilt maize field
1.05 o 064 o 169 | ops4 | a3
0.02 Dot 001 D04 aos | og1 | s
1.12 Doz p Do7 1.2 | ao3 | a3sc
219 002 | 065 | o | 238 | 007 | 300
Uphill maize fiekd
a o | 654 087 121 | 004 | 215
04 po2 044 0.18 104 | ag2 | 3s7 |
057 009 .35 052 153 | 003 | ass
0.5 011 1.33 1.37 378 | 009 | o0ss
11.84 4116 | 118.80 3362 | 20542 | 063 | 3004

ifiures are mean pooled data from two years a three months intervals,




inst each ficlds are the ones which are from that particular field only. The
£ and total mean of these arthropod records 205.42. and e season wise From
‘the fields as 11.84. 41.16. 1i8.80 and 33.62 during Sept.-Nov. (Sept. —
¥.). Dec.-Feb. (Dec. — Feb.), Mar.-May (Mar. — May) and Sept-Nov. (Jun. —

ug) respectively.

I has been recorded that m plain area maize ecosystem, the Families like
drophillidae, Agrionidac and Pieridac were found dominam with their totals
76.16. 1.54 and 3.52 respectively. The diversity indices (H) and (D) shows
an totals 0f0.15 and 6.48 respectively.

Similarly. from Ffocthills maize ecosystem, families Curculiniodae,
arocoridae and Nymphelidae were recorded with their grand mean totals of
;_-nnl}f. Scason wise mean totals & 2.19. 0.03. 0.65 and 0.11 during Sept.-
. Dec.Feb. Mar-May and Sept-Nov. respectively. The diversity indices
ws means of (H = 0.07 and D = 13.00).

From uphill maize ecosystem. family wise arthropod as Meloedae,
Ihnemeididae and Salticidae are recorded seasonally with their mean totals of
7, 0.1) and 1.33; and their indiees H = 0.09 and D = 10.55 respectively.

- Comparative study of uncommon arthropod diversity indices

The comparative studies on wncommon arthroped diversities indices
Table 20 and Fig. 18 reveals that the indices les between (H = 001 -
) and {D = 0.14 _ 6.10). From plains the diversity indices (H) and ()
WS mean totals of 0.15 and 6.48 respectively, similarly fram Foothill maize
Id the diversity indices shows means of (H = 0.07 and D = 13.00) and from
Bl it was shown H =0.09 and D= 10.55 diversity indices.
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ToblZ O
Seasonal mean population on uncommon arthropod orders from Fig.l8

eveals thai in plain area maize ficld mean of (40.64) maximum arthropod

populations was recorded during Mar.-May season, where as from foothills
maximum arthroped population of 2.19 during Sept-Nov. season sp as from
uphill maize field the maximum arthropod population was 1.37 during Sept-

Nov. season.

Tte lecatton wise total means population & plains (81.22), foothills
; 98) and wphills 3.78 respectivelv. Overall mean totals was recorded as
.84, 41.16, 118.80 ad 33.62 during Sept-Nov. Dec.Feb, Mar-May and

ept.-Nov. respectively.

0. Seasonal relative abundance of commonr domirant arthroped

population (%/e} from three different maize ecosystems

The common anhropod populations and their selative abundance from
three diff erent majze ecosvstems are described and tabulated in Table 21 — 23
i Fig. |8 Family wise according to their orders and season during

September 2002 1o August 2004 are as described below:

1. Seasonal relative abundance of common arthropod population

{"%) from plain area maize ecosystem {Dimapur)

Pooled data on the mean population of dominam Arthropod groups
forded a plain area maize ecosystem and their seasonal abundance (Table
) revealed that a mean total number of 838.35 arthropod belonging m twenty
¥ familics under thirteen dominant orders ie. Coleoptera, Hemiptera,
Oribopera, Hymenoptera.  Diptera, Odonata,  lepidoptera, Isopiera,
Ctyopiera, Dermaptera, Arachneda. Collembola and Acarina.
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able 21. Helative abundance of common seasonal arthroped populations (%)

from plain ares maize field during 2002 - 2004,

; E "m"?mj Sep-Nov Dec-Feb Mar-May Jun-Aug Total
Coleoptera
) 0 08 168 749
yeomendse {0.00) (0.00) (010} 020) | (0.30)
T, 937 736 7.7 25.35 56.79
(1.12) 0.88) (2.11) (3.02) (7.43)
F : 0.38 0 0.1 0.41 0.89
{ Cerambycicae (0.05) (0.00) (001) | (006 0.12)
= 162 068 B.14 7.43 "Lﬁ‘i)'i
(0.19) 1%&5} (0.73) (0.89) 189) |
. 5 34 88 30 24 21885
Qi e (0.78. (0.48) (3.61) (2.61) (T43)
E 17.71 1.9 54.99 56,73 141
iy (2.11) (142) | (6.58) 8.77) | (16.86)
o Hemiplara
| 126 0,04 aan 48 9.52
Rl midas (0.15) (@01 | [0 41-}__T (0.57) I"-‘L*!J.__.
| | 015 0 01 181
QR 00ridae (0,02) (0.00) | (009 022 | (o2
| 0.07 0 017 0.54 0.
: @on | (oo) | (o2 | oo | 005
S 1.48 0.04 3.68 7.6 12.96
18 | (0.01) (0.44) | (0.65) {1.47)
“Onthoptara =
k- 1602 18,93 3768 31.44
i} Sticae 227) | (2.26) (4.50) (3.75) 11
| - 178 0.38 254 413 | Eg
ik o2y | 0oy | 0w | (o4
Tatigoriden 1.21 0,24 66 E
B AT (0.03) 006 ©o7) | {0.30)
———— 0.03 17 18 083 376
i 00Dy | (013 (0.22) (0.10) {0485)
. 22.02 20,66 42.52 37 122.2
(2.63) (2.46) (5.07) {0.04) (1.46)
366 L 3403 74,32 3 220,45
= : B34 :
|y 044) | (a1 | (88 (0.95) | (ar.am)
= 0 08
- 118 1,34 73 T 43
g 014 10.36) (0.00) 013 | (0:2)
3 52 6 44 212 11,63
jesrmyzidae (0.08) (0.78) (0.26) (0.25) (1.39)
Total 17 7.89 317 3.2 15.96
(0.42} (0.94) (0.38) (0.38) (1.90)




family/ i
(Period| Sep-Nov [:,_:FEL Mar-May Jun-Aug Total
LY na'

e 354 ] 886 3.48 154
Coenagrionicae | 0 45) (0.15) (0.82) (0.42) (1.80)
| 1.87 064 463 | 203 9.17
Noctuidas (0.22) (0.0 (0.55) {624 (1.08)

1 21.83

. o1 315 8271 10,38 T
Temilidae (001 (038) | (098) [ (1.24) ] (2.60)

B*ﬂ!iop“ﬂ _ B,

" 0,77 121 273 5.03
isndss l ©os) | (004 (0.14) 033 | (0.69)
Siotdes ! 0.02 0.07 0.25 0.35 0.69
Me (0.00) m o_; (0.03) (0.04) {0.08)

Total 0.79 1.48 308 572

(0.09) {'ﬂ 05! {0.17) (0.07) (0.68)
Darmaptara
0.03 0 T4 124 241
pRione (0.00) (0.00) (0.14) (015) | (0.29)
Arachneda
. 1337 1156 1795 2696 §0.84
Lycosidas {1.60) 1.38) (2.14) (3.22) (8.33)
L. 0.15 01 o1 0.4 0.49
DyoRde | 0oy | oo | oo | ooz | ioos
003 0,21 0.06 0.02 0.32
Aaneidee | 500 (0.03) (0.01) (0,00} (0.04)
e 13.55 11.87 1841 2712 70.85
{1.82) (1.42) (2.16) (3.24) {8.43)
Collomboia
== 638 | 0z 356 V12 5.28

o (0.05) (0.00) (0.43) (0.13) (0.63)
= — 493 0.78 118,14 57.88 181,54
o (0 59} {0.08) {14.09) (6.88) {21.85)

b 5.31 0.89 1217 58.8 1868

| (083 | (042) | (1452 (7.01) | (22280
Acarina
065 0.54 738 7% 5.37

(0.08) {0.06) ©17) | (033 | (0.64)

T 105,56 94 22 362,18 20639 | B838.35
| (1259) | 11.26) | (082 | (3535 | (100

Yalue of two years pooled data (Sept. 2002—Aug. 2004),
in parenthesis are percentage mean relative abundance.




Coleoptera the most dominant order comprises of Families;
' isomelida, Carabidae, Cerambycidae, Ciceindelidae and Scarabacidae
ih their mean totals of 2.49. 59.79. 0.89. 15.87 and 6229 respectively.
Werall mean population under this order was recorded 141,33 which account
116.86%. Seasonal wise eomparison records maximum 54.99 (6.56%) during

far-May (March-May) season.

Hemiptera comprises of Families: Peniatomidae, Falgoridae and
icadidac in which Pentatomidas was the maximum 952 1.14%) Seasonal
fibution records maximum during Sept.-Nov. 7.16 (0.85%), The mean
I8 under tiis order reeords 12.36 1.47%)

Ornthoptera was the next dominant group eomprising fowr famiiies Viz:-
llidae, Acrididae, Tettigonidac and Grylotalpidae. Among the families,
idae was the most dominant which recorded mean total of 107.07

77%) and the scasonal abundance records maximum during Mar.-May
52 (5.07%).

. Utder Hymenoptera with a single Family Formicidae was the most
sbundant arthropod (total mean of 229.45 no. covering 27.37% of the totals).
al distribution recorded the most during Sept.-Nov. 83.40 (9.95%)

Diptera includes famly Muscidae and Apromyzidae; and are recorded a
wotals 15.96 190%c). Maximum population was recorded during Dec.-
season (7.89; 0.94%). Other arthropod taxa under Famly Coenagrionidae,
{ Odonata); Nocidae (Q: Lepedoptera) nd Termitidae (O Isoptera)
oided mean totals of 15.10. 9.17 and 21.83 respectively. The seasonal
iance of those families reeorded during Mar.-May season fx the former
-a.'milics and the later ones’ during Sept.-Nov. season as 6.86, 4.63 and
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with their percemtage poputalions as 0.82%, 0.55% and 1.24%

Order Dictyoplera comprises of two families viz: Blatidae and Mantidae
¢h was recorded mean totals of 503 and (.69 and e maximum
pepufations during Sepl-Nov. season  occupying 0.33% and  0.04%

Dermaptera; Family Forficulidac records mean totals of 2.41 as 029%/%
M Acarina; Family Tetranychidae mean totals of 5.37 as 0.64%:; maximum
Uring Scpt.-Nov. season occupying 0. 1 %4 and 0.33% respectively.

Arachneda comprise of families Lycosidac, Oxyopidae and Arancidae
ecords a mean tolals of 70.65 (8.43%). maximum during Sept-Nov, season
gan of tolal of 27.12 (3.24%). Collembola records wo families viz
mobyridae and Poduridae with mecan 1otals of 186,80 (22.28%):. maximum
populations during Mar.-May season (mean total 121.70 as 14.52%).

410.2 Seasonal relative abundance of common  arthropod

popul:itions  (Yo) from foothill wmaize ecosystem

{Medzipbema)

The pooled data on the mean population of common dominant
thrapod groups recorded from foothill maize ecosystem and their seasonal
ndance (Table 22) revealed that a mean total number of297.85 arthropod
tlonging 1o twenty seven families under thirieen dominant orders ie.
nptcra, Hemiptera, Orthoptera. Hymenoptera, Diptera, (donata,

smidopicra, [soptera, Dietyoptera, Dermaplera, Arachneda, Collembols and

Carina.
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able2Z. Relative abundance of common scazonal arthropod population (%)

from (oothill area maize field during 2002 - 2004.

P‘;mf Sap-Now Dec-Feb Mar-May Jun-Aug Tow@l
Coleoptara
E 375 427 10,74 866 274
Cambidae (1.26) (1.43) (3.16) (2.80) (8.20)
e 023 ) 043 0.37 1,00
Chrye (0,08} (0:00) (0 14) © 12} (0.35)
T 598 10.51 2778 2748 7275
: (2,34) (3.53) (8.33) (9.23) (24.43)
= 119 7 8.77 042 355
Flindelidae (0.40) (0.39) (0.26) (0.14) (1.19)
B 035 2.5 0.38 0,55 i %
Canmnbycidae (0.08) (0.85) (0.13) (0.19) 1.24)
e 124 18.47 40.1 747 108.44
(4,18) (6.20) (13.46) (12.58) (36.41)
Hemiptera
— 193 027 024 328 582
[Pentatomidae (0:85) (0.09) 10.11) (1,10) (1.95
- 0.23 1.05 01 0.32 17
Fuigondas (0.08) (0.35) (0.00) (0:11) (0.57)
- 158 0.01 034 T 324
3 (0.53) (0.:00) 011 {0,443 {1.08)
e 3.74 1.33 0. 491 10.76
5 {1:28) (0.45) (0.28) (1.65) (3.61)
Orthoptera
~ 162 326 148 a3 7448
Gryllisae (1.22) (1.10) {3.85) {2.05) (8.21)
B iacidos 015 0.37 .75 0.24 151
. {0,05) (0.12) (0.25) (0.08) Aqosy |
135 177 263 328 0.03
icdiine (0,45) (0.58) (0.:88) (1.10) (3.03)
e 185 0,64 06 0.8 4.08
e onidae (0.76) (0.2 (0.20] (0.30] (1.31)
- 7.07 6.04 15.46 10,52 39.09
(2.37) (2.03) 519) | (353 (1312)
Hymuonoptara
- e 1058 14 67 2381 5135
Qeinicidae (3.10) (3.55) 5.03) (8.03) (20.60)
Diptera
R 033 0,09 073 i3 1656
Muscigae (0 11} (0.03 (025} ©17) (0.58)
: e 028 023 0.67 168
e (0.37) (%) | (008 (0.02) (0.56)
143 037 0.96 0.57 333
(0.48) (0.12) (0.32) (0.19) (142}




Saason (Period) Sep-Nov Dec-Feb Mar-May dun-Aug Total

Odonata
i =7 287 233 127 2721 668
Coenagrionidae (0.96) (0.78) (0.43) (0.74) (2.91)
' Lepidoptera ' :
; 507 023 115 102 qaz
e ©e8) | 008 | 39 | wae | (148
I:poptnn
- 258 4 808 738 | iA4a
JRTitiue we7) (0.47) @271) (0.80) (4.85)
o8 e yopters B 441
. ] 0.36 06 147 P
fiatidae (0.67) (0.12) (0.20) (0 49) (1.48)
. 0.37 0.31 0.0 08 157
Shwaintidae (0.12) (0.10) (0.00) ©27) (0.53)
B 2.3 0.67 0.69 227 5.98
{0.78) 10.23) {0.23) {0.76) (2.01)
Dormaptera
. g i 029 02 o4t
 Fofficulidas {0.00) (0.00) (0.07) (0.07) (0 14)
Arachneda
239 221 | 828 iar 1528
Lycosivae {075 (0.74) 211 (1.50) (5.13)
e 0.37 0,34 050 053 183
i fopicee (0.12) © 11) (0.20) (0.18) (0.51)
) 0 0,04 0.07 011
M (0.00) (0.00) (0.00) (0.02) 10.04)
B 2.69 2.55 6.92 5.07 17.23
©80) | (085 | (232 | (10 (5.79)
Collomboia
182 428 | 533 516 16,90
- (0.54) (1.44) (1.78) (1.73) (5.50)
= 021 0.17 2728 238 503
(0.07) (0.08) (0.78) (0.80) (1.89)
Totsl 1.83 4.45 7.58 7.55 2142
(0.61) (1.49) (2.55) (2.54) (7.19)
Acarina
. 075 0,38 055 08 725
pesiychidas (0.25) 0.13) (0.19) (0.20) (0.77)
. 51.63 48.81 98.73 $6.68 267,85
(17.33) (1639) | (3315 | (3343) (100)

4688 value of two years pooled data (Sept. 2002 Aug. 2004)
ots in parenthesis are percentage mean relative abundance,




Coleoptera the most dominant order comprises of Families;
Chrysomelidae, Carabidae. Cerambycidae. Ciceindelidae and Scarabaeidae
wilh their mean lotals of 27.41, .03, 72.75, 355, and 370 respeciively.
Overall mean population under this order was recorded 108.44 which account
b 36.41%. Seasonal wise comparison records maximum 40.10 13.36%) during

‘Mar -May (March-May) season.

Hemiplera comprises of TFamilies; Pentatomidae, Falgoridae and
Cicadidee n which Penlatomidae was the maximum 5.82 1.95%) Seasonal
population records maximum during Sept.-Nov. 490 1.65%). The mean iolals

under this order recorded 10076 {3.6] %),

Orthoptera was the next deminant group eomprising tour Families Viz:-
inllidae, Acrididae, Tetigonidae and Grylotalpidae. Among the families.
'ryllidue was the most dominant which recorded mean total of 24,46 {8.2]1 %)
il the scasonal abundance records maximum population during Mar.-May

jeasm & mean tokals of 15.46 (5.19%4%).

Order Hymenoptera with a single tamily Formicidae was the most
bundant arthropod (1otal mean of 61.36. covering 20,600 of the 101als).
Seasonal distribution recorded the maximum during Scpt.-Nov, 23.9] (8.03%)
otals.

Diptera includes family Muscidae and Agromyzidae; and are recorded a
totals 3.33 112%). Maximum population was recofded during Sepl-
jov. season 1.43; (0.48%). Other arthropod laxa under Family Coenagrionidae,
% Odonata); Noctuidae (O; Lepedoptera) nd Termitidae (Q; Isoptera)
gorded mean totals of 8.68: (2.91%), 4.42; 148%) and 14.44: {4.85%)
sspectively. [he seasonal abundance of those tamilies recorded during Sept.-

&7




Nov. season {ar the former two famikies and the later ones’ during Mar.-May

seasn & 2.87; (0.96%), 2.02; (0.68%) and 8.08; (2. 71 %) respectively.

Order Dictyoptcra comprises of two families viz: Blatidae and Mantidae
which was recorded mean totals of 4.41 and 157 and (he maximum
populations  during Sept-Nov, season oceupying 049% and 0.27%
tespectively. Over all mean total of 5,98 which was 2.01%.

Dermapiera; Family Forficulidae records mean totals of 0.4] as 0.14%
and Acaring; Family Tetranychidac mean totals of 229 as 0.77%: maximum
uring Mar.-May and Sepr-Nov. season occupying 0.07% and 0.25%
spectively.

I Arachneda comprise of familics 1ycosidee, Oxyopidae and Araneidae
s & mean total of 17.23 (5.97%). maximum during Mar.-Muay scason
o total of 692, (2.32%). Collembola records two {amilies viz
pmobyridac and Poduridae with mean 10wls of 2142 (7.19%); maximum

populations during Mar.-May season {mean 1012 7.59 as 2.55%).

10.3 Relative sbundance of common srthropod populations (%)

from uphill maize ecosystem (Kohimg)

Pooled dala on the mean population of commgn and dominant
fihropod groups recorded from uphill maize ccosystem and their seasonal
iidance (Table 23) shows that a total number of 297.35 different arthropod
,."-'-.: © twenty scven {amilies under thirteen dominant orders i.e
leopiera, Hemipiera, Orthoplera, Hymenopiera, Diptera, Odonata,

Pidopiera, I[soptera, Dictyoplera. Dermaptera, Arachneda, Collembola and
arina.
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able 23.  Relative ubundance of common sessonal arthropod population(%)

from wphill maize ecosystem during 2002- 2004,

" iyl
T& D?P’;Tﬂ{"? Sept -Nov. Dec -Feb. Mar-May | Sed. -Nov. Total
i
Coleoptera
. 224 | 118 147 337 624
Erovidas (075) (0.39) 45 | (113 | @m
619 G068 | 0.3 05 108
goaabaeldon (0.08) (0.02) {0.10) (0.17) {0.36)
. 6.1 i 0.22 017 058
| Cerambycidae (0.06) (0:00) (0.07) {0.08) (0.20)
o 0.31 009 028 067 135
Pidelidas (0.10) (0.03] (0.08) 023 | (048
= 058 G.21 160 .42 39
Chiysometiodae (0.20) (0.07) (0 57) ©48) | (131
3.51 1.52 397 813 15.13
Total (1.18) (0.51) (1.34) (2.08) | (5.08)
Hemipt
083 015 034 0.59 185
QR tomidas (0.28) (0.05) (0.13) (0:20) | (0886
1 0/08 0,02 0.1 0.24 045
Fuigoridze () (0.01) ©00) | (008 | (0.5
- 0.06 0321 0.73 .38
R dnas 033 (0.97) ©07) | (025 | (048)
- 13 0.23 0.69 1.56 378
- (0.44) | (0.08) (0.23) 059 | (.z)
— Gnthoptera
_ 728 037 | 075 355 498
Abfididae (0,43) (0.12) (0.25) (0.86) 1.50)
: 0.37 a.04 015 0.72 1.28
Tetigoniaae {ﬂ___j 12,01 ) (0.05) (028) | 1043
= A1 08 327 624
r¥yRidas (0.59) (0.14) (0.30) (110) | @10
- . 0 .02 018 0 02
SSfiaipidse (op) | (001 | (oos) | (oony | (oan
e 3.32 0.84 1.8 5.54 12.68
- (1.12) (0.28) (0.67) 2200 | (4.28)
. Hymnnopm
= a3 823 1688 | 2686 B4
Fomicidas 14.42) @7 | (sen (8.03) | (21,89
Diptora
= DBs | 0.5 241 201 578
Muscidae (0.29) (0.17) | (0.61) 088 | (1.4
Wﬂaﬂ o4z 0.05 an 0.54 1.12
(© 14) (0.02) (0,04) 018) 038
e 1.28 0.55 257 6.
(0.43) (0.19) wss) | (oe | e |




| Arthropod Farmily/ )
Season (Period) Sept-Nov, Dec-Feb, Mar-May | Sept-Nov, Total
| Odonata
1 S ! 148 045 a1 1.51 418
Qi Coenagriontdae | oo (017} (0.24) .51 {1.41
] Lepidoptera
. 0.8 022 0.96 03B 201
D 0.15) pon | p33 (013, | (088
Isoptera
= 0 0 1 072 172
G mpidas (0.00% (0.00) {0.00} (024} {L58)
: Cictyoptera
. 108 322 Das 155 6.72
e “'atides (2384 (108} [029) (052} | @25
' . 051 0.06 021 024 101
Ianddag, (0471 (0. 17) (007) (0.08) [0.24)
— 159 328 106 179 173
(0.54] (1111 {0.36} [0.80} {2.601
DEI'I'“MHI'H
; 0.93 036 | Q94 063 286
iriculides (031 (012) (0.32) 0.21 {056}
Arachnada
. | 072 0.86 139 325 522
. Lycosidae (0.24) .28} 0.47) 0.76) 173}
. 043 005 0.17 059 124
SR (0.15) (0.17) (Q06) {020) 12.42)
P 115 091 156 284 845
o3 | 3y | psm | pog | g
— 23 182 3.7 5.68 12.92
{0.77) (0.8 (1.05} j1.81) (4.35)
Cotlembola
: 081 014 | 4S5 10.16 15.62
Poduridae (0273 £0.05) (.5g) 3.42) (5 25)
14,36 844 553 59.42 14075
Rimokyridas (4.83) {2.84) (19,68 (18.99) | (4734
T 1517 B58 6304 6058 15637
&.10) {2.88) {21.20) (23.40) 5258y
Acarina
. : 102 0.43 705 266 B16
Teranychidae (3.34) i0.15 .69, (090} 207)
4548 2656 98,72 126,59 297.35
e Tatal (15,30} (8.93, (33.20) (4257 {1001

#Mean value of two years pooled data (Sepl. 2002 Aug. 2004)
ures i parenthesis arc percentage mean relative abundance.
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Coleoptera the most dominant order comprises of Families;
\Chrysomelidae, Carabidae, Cerambycidae. Ciccindelidae and Scarabacidac
wih their mean totals of 8.24. 106, 0.58. 1.35 and 3.90 respectively. Overall
‘mean population under this order was recorded 15.13 which account o 3.09%.
Seasonal wise eomparison records maximum 6.13 (2.06%9) during Sept.-Nov.

‘[June -August} scason.

Hemipiera comprises of Famiiies: Pentatomidae, Falgoridae and
Cicadidae of which Pentatomidae dominate the groups was the maximum 9.52
1.14%) Seasonal distribution records maximum during Sept.-Nov., 195 mean

total (0.66%%) The mean fotals under this order reeords 3.78 1.27%)

Order: Orthoptera was the next dominant group comprising of four
families Viz- Grylidae. Acrididae. Tenigonidae and Grylotalpidae, Among
the families. Gryllidae was the most dominant group which records a mean
wal of 6.24 (210"/) and the seasonal abundanee records maximum during
Sept-Nov. 6.54 (2.20%).

Order Hymenoptera with a single family Formicidae was the most
Bbundant and dominant anthropod (total mean of 64.90 no covering 2183%, of

totals). Scasonal distribution reeorded the most during Sept.-Nov. 26.86
8.03%)

Driptera includes family Muscidae and Agromyzidae; and are recorded a
mean totals 6.90 (2.32%). Maximum popuiation was recorded during Sepl.-
Nov. season {2.55. 0.86%). Other arthropod taxa under family Coenagrionidae,
({0 Odonata). Noctuidae (0. lLepedoptera) nd Termitidae (O:; Isoptera)
fecorded mean totals of 4.19: 1L4l%). 2.01; (0.68%%) and 6.16 respectively. The
seasonal abundance of those families recorded during Mar.-May season for the

&+




petuidae (0.96; 0.32%) and during Sept-Nov. season fir Coenagrionidae and
iidae & 1.51; (0.51%) and 1.72; (0.52%) respectively,

Order Dictyoptera comprises of two Families viz: Blatidae and Mantidae
fich were recorded their mean iotals of 6.72 and 1.0] and the maximum
pulations during Dec.-Feb. season (Blattidae 1.09%) and (Mantidae 0.17%)
fing Sept.-Nov. season.

Dermaptera; Family Forficulidae records mean totals of 2.86 = 0.96%
| Acatina; Family Tetranychidae mean totals of 6.16 as 2.07%; maximum

Sepl-Nov. season occupying 2.66. 0.90% Teranychidae and 0.94;
% (Forfieulidae).

Arachneda comprise of fumilics Lyeosidae, Oxyopidae and Arancidac
fds a mean toals of 5.22. 124 and 6.46 maximun; during Sept.-Nov.
n {mean  total of 5.68 1.91%). Collembola records two families viz:
omobyridac and Poduridac with mean totals of 156.37 (52.59); maximum

ations during Sept.-Nov. season (mean total 69,580 as 23.40%).

4. Comparative study o common relafive abundance of

arthropod (%) in three maize ecosystem

The comparison study on eommon anthfopod populations and their
ve abundance from ihree diffefent maize ecosystems are deseribed and
licd in Table 2) - 22 and Fig. 18 accordanee w their orders and season
September 2002 o August 2004 The orders, Viz- Coleopiera,
iptera. Orthoptera, Hymenoptera. Diptera. Odonata, Lepidoptera, Isoptera,

optera, Dermaptcra. Arachieda. Collembola and Acarina are recorded.



Peoled data on the mean population of dominant Arthropod groups

recorded from plain area maize ecosystem and their seasonal relative
gbundance (Table 20} revealed that a mean 1otal number of 838.35 arthropod
belonging © twenty seven families under thineen dominant orders ie. & was
feund that the arthropod population are maximum during Mar.-May season
(grant mean total = 362]8). Seasonal distribution recorded as 105.56;
(12.59%), 94.22; (11.24%). 362.18; (40.82%) and 296.39; (35.35%) during
‘Sept.-Nov . Dec.-Feb.. Mar.-May and Sept.-Nov. respectively,

The relative abundance of aarthropod groups recorded from foothill
gize ecosysiem and their seasonal abundance (Table 21) revealed that a mean
| al number of 297.85. Mean grant total of arthropod season wise recorded as
§1.63: (17.33%4). 48.81: (16.39%). 9873 (33.15%) and 98.68; (12.99%)
uing Scpt.-Nov., Dec-Feb., Mar-May and Sept.-Nov. respectively. The
anthropod  population from the table reveals that they are almost similar

umbers during Mar.-May and Sept-Nov. scason

Relative abundance and mean population of common Arthroped groups
prded from uphill maize ecosystern and their seasonal abundance (Table 22)
5 that a total number of 297.35, Seasonal mean grant totals recorded were
48, (15.30°70), 26.56. (8.93%). 98.72: (33.20%) and 126.59; (42.57%)
-_ g Sept-Nov_ Dec.-Feb., Mar.-May and Sept.-Nov. respectively. The table
ws that the arthropod populations are more abundance during Sept.-Nov,
on (126.59). A graphical representation was pressented in Table 26, Fig.18

percentage relative population of seasonal common arthropod.

7l



4.11. Seasonal relative abundance of un-common dominant
arthropod population (/) from three different maize

ecosystems

The un-common arthroped populations and their percentage relative
‘abundance from three different maize ecosystems are described and tabulated
B Table 24 and Fig. 19. Family wise according w their orders and season

doring September 2002 o August 2004 arc as described below:

The arthropod families recorded i the table represents the ones which
were found only in those particular tocations. There were other families which
were found in two different locations but arc not reflected in the table. They

are reflected in the previous tables,

In plain area. family Hydrophyvllidae represented 93.77% where as
Agrionidae and Picridae recorded only 1.90% and 4.33% respectively.these
three farmlies records mean total of 81.33 numbers from plain area maize

ceasystem.

Foothill area recorded other three famibies viz: Curculiniodae,
Pyrrocoridae and Nymphclidae, a mean total of 2.98 numbers of anthropod was
georded from that particutar location. Family Curculiniodae represented
56.71% of the total arthropod from foothill and Nymphelidae 40.60°%4 but

Pyrrocoridae was negligible.

The uncommon arthroped family from uphill was represented by the
fsmilies Meloedae, Ichnemoididacand Salticidae. Salicidae represented
j[!.#'?% of the total mean and Meloedae 32.01%. where as Ichnemoididae

Fepresent only 27.01%.
72




[able 24.

Seasanal relative abundance of uncommon arthropod

population % from three different maizie ecosystem,

B ok - Autumn Winter Spring Surnmer
o Familes | gep Nov Dec-Feb Mar-May Jun-Aug I L
Plain area

= 018 3246 3687 64 766
QERECRhillidas 0.23) 139.97) (45.39) 8.17) (9377)
' : 0.73 022 037 022 154
griondae ©.90 D21 ©.46 0,27} (1.90)

: 0.07 007 142 106 352
Fleridae .05 0.09 [1.25) {2 8% (4.33)
o G99 32.75 38.66 882 81.22
1.22) (40.32) (47.60) 10.86) {100}

= 105 o 064 o 169
Curculiniodae (35 23 0.00) (21.48) (00D) (5571
: 0.02 0.01 0.0t 004 008

| 067) 0.33 0.33) (134) (268)
: . 112 0.0 0 007 1.2]
" eidee @75t 0.57) (000} 2.34 40.60
e 219 003 0.65 0.1 298
{73.49) {1.00) {21.81] 3.69) {400

Up-land

G ] 054 067 121
i (0.00) {000} (14.28) (57.72) [32.01)

3 = 04 am 0,44 018 1.04
Ichnem oididae (1058) 817 (11.64) . 76) (27 51
= 057 0.0 035 0.52 153
i icicae {15 08 5.03) .25) (13.76) {4047
o 0.97 0.11 133 137 378
{25.66) (2.1 [35.18) {36.24) {100}

tMear: value of two years pooled dam (Sept. 2002- Aug. 2004).
igues n parenthesis are percenlage mean relative abundance.
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4.12. Arthropod popylations from different locations by diff erent
inethods of collections during September 2002 to August 2064,

The arthropod populations in maize agro ecosystem during Sept. 2002
© Aug. 2004 are 1abulated and presented in Table 25. The total populations
from pitfall was fourd 10 be inore {669.2) fran plain area (Dimapur) which
Was recorded maximwin during Mar.-May season 199.62) followed by Sept.-
ﬂv. n 2003 164.78 numbers). In other two stations, Medziphema and
Kohima, the arthropod recorded maximun: during Sept.-Nov. i 2003, 28.4 and
.41 respectively (Fable 25).

From seil cxiraction methods it was recorded a total of 36.37 from
Medziphema %‘nllmwcd by Kohima and Bimapur, 22.36 and 11.69 respectively

{Tablc 25). In all the cases. it was found recorded inaximum during Sept.-Nov.
1 2003,

Light trap caiche's recorded the totals of 393.04, 209.92 and 22.59 from
Plain arca, foothill and uphill respeciively. From plains maximwn 133.11
fumbers were recorded during Mar.-May season in 2003 so & n 2004, 40.58
fumbers were recorded from Foothill where as fron uphill it was recorded 3%

Mumbers during Sepl-Nov. 0 2003 (Table 25),

Net sweeping nethods records a 1o1als of 1128, 999 and 2875
maximum during Sept.-Nov. season n 2003 1,99, 1.8 and 5.55) from plains,
foorhill and uphill respectively (Table 25)




traps (during Sept. 2002 to Aug. 2004).

Arthropod populations from different locations and

wigures are mean pooled data of two years,

ationSeason (Period) | Sep-Nov Dt -Feb Mar -May | Jun-Aug Total
Pitfall raps
Dimapur 82 .63 68.79 27513 24265 869.2
Medziphema 2075 148 3485 44 17 1437
Korirna 33 4. 11 B145 8527 21415
Total 138.69 877 391.24 38208 997.72
Sod exract
l
Dimapur 257 2717 258 327 11.69
Medziphema 4 06 B9 041 1321 33T
Kohima 183 057 6 87 1309 2238
Tatal 856 12.03 20.26 2957 7042
Light traps ]
| '|' =
Dirmapur 277 401 17068 11085 193.04
Medziphema .02 3349 &7 .08 7035 20992
Kohim:a 4 87 385 544 7.3 259
Total 7159 | 12145 24418 188.33 B25 55
Met sweeps
Dimapur 2.54 1.77 i09 368 11.28
Medziphema 205 197 261 338 599
Kohima 857 287 i 105 28.75
Total 1316 &7 1241 774 50.02
Grantiolal | 230 22789 66809 617,73 174371




4.13. Comparative sjudy of common arthropod population at

dif ferent locations and traps

From Table 25, threc different maize ecosystems a diffzrent altitudes
W studied = plain area maize field: foothil maize field and uphill maize
Beld. Four different methods of arthroped samplings & pitfall trap, soil
extractions. light trap and sweep net.

The table shows that pitfall catches was maximum a plain area maize
ecosystem tollowed 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
4..|5 trom Ffoothill and uphill respectively. From soil extraction method,
thul[ (Medziphema record maximum arthtopod number of 36.37 followed

by uphill {22.36) and plain (11.69) area maize ecosyslem,

Light trap calches was more in plain area {393.04) followed by foothidl
(209) and uphill {22.59) respectively. Likewise sweep net catches was
maximum at uphill (28.75) followed by plain {I L28 and foowill the least
19.99) only.

Overall grant totals season wise records maximurm during spring March
1May months 668.09 followed by summer June 1 August months 617.73. I
gan akso be observed that among the ‘methods. pitfall wraps are more suitable

methods 0 calch different arthropod {mean total 0f997.72) as compared v the
dlher traps.
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‘414 Seasonal inse¢t pest complex population in maize in three
different tocations in Nagaland during September 2002 to
August 4.

Seasonal insect pesi fauna from lhree difTerent maize ecosysiems
compreses of 5 orders and 7 families. The dala obtsined from difTerent
‘methods «f cotlections i the experiments under the present investigations are

labulated with relative abundance in per cont are described as (Table 26):

Coleoptera

Under order Culcoptera, Chaffer beelle (Scarabaeidaz; species
ientified) was dominant pest recorded frum all the fields. The per cenl
iecords 47.46%, 54. % and 9.61% a plains, fouthills and uphills respe-ctively.
It was cvident from the tabic that Foothill record maximum pest populations
folowed by plain and uphill

Hemiptera

While backed planthopper (Sogutefio 2p0) i‘-am“y Delphacidae, Order
miptera was fount recorded al plain and Foothill area maize ccosystem as
iean (otal 0f26.04 and 22.82 m 19.84% and 17.19% respectively, but was il
it uphill area.

Orthoptera

Orthopiera belonging 1o two Familics were recorded during the period of

vestigsiion, viz; Family:  Acrididac (genus;  FHefroglyphus Spp) and

75
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Tenigotidae which was utidentified. They were found present @ all the three
maize ficlds with a per cent population of 6.72%. 6.80%, 44.97% and 194%,
1 3.08%, 1160°%% respectively from plain, fothill and wphill area mmize field.

soptera

Per cent relative abundatice of Qdontotermes spp under order Isoplera
and family Termitidae was found reeorded as 16.63%. 1087% amd 15.59%

\from all the three maize tields: plain foothill and uphill respeetively.

Lepidoptera

Two genus, Chilo spp and Craphalocrocis spp utider family Noctuidae
and Pyralidae (X lepidoptera were found reeorded from all the ficlds except
fir family nociuidae, which was not reeorded from uphill. The per cent relative
gbundance was recorded & 0.41% and 394% Ior Chifo spp. from plain and
foothill. and cutworm Crraphalocrocis spp. {Noctuidae) was reeorded 6.99%5,
3.33% and 18.22% from plain, foothill and uphill &5 mean relative abundance

fespectively.

The overall mean granl tetals of 131.24, 132.79 and 11.03 were

reeorded from three dilterent locatiotis of maize ecosyslem,

415, Seasomal abundance of dominant insect pests and their
correlation (r} with abiotic factors at three different maize

ecosystem

The study on eorrelatiotl coctlicient {r) of arthropod orders of ‘maize
iEld cotisist of 12 the orders Viz:- Coteopteran, Hemipterall, Orthoplcran,
Hymenopierans, Diptera, Odonata, Lepidoptera, [soptera, Dictyoptera,
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Dermaptera. Arachneda and Collembola. These orders were swudied with
weather paramelers such as Temperatre, rainfall and relative humidily under

iree different maize field ecosysiems.

4.15.1 Seasonal abundance of com mon dominant insect pests at

plain area maize ecosystem

Season wise pooled data on the mean pogpulalion of commen dominant
dnhropod reeorded from plain area maize field (Table 27) revealed that a mean
't'utal of 70892 arthropod belong to 12 dominanl orders were recorded. Order
'__ymenn;}tﬁra was the most dominant group (229.45) followed by Collembola
{186.80). Orthoplera (122.20) and the least dominanl group was Dermaplera

‘wih only 2.4]1 mean lotal populalion.

Seasonal population distribution (Table 27) revealed 1hat Mar-May
1‘5: . — May) season rccorded the maximum mean lolal (342.20) Tollowed by
8epl-Nov. (Jun. — Aug.) season {296.39 mean lolals) bul least during Sept-
Nov. and Dee.-Teb. 87.85 and 94.22 mean totals respectively.

445.2. Correlation co-efficient between dominant insect pests and

abriotic factors at plain area maize field

Table 28 revealed Lhal all the dominanl arthropod had exhibited positive
torrelation with all the abiotic [actors ie. mean temperalure, averape rainfall
and mean relative humidity a plain area maize ficld. A significant positive {r =
16459, 0 7144, 0.6612, 0.8139. 0.7148 and 0.7277) correlations were depleted
Bitween mean temperalure and arthropod group Orthoptera, Hymenoplera,
If;l-vru Diclyoplera, Dermaptera and Arachneda respeclively, while positive
:'_.__, non-significant relationship were reeorded with the rest of the arhropod
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group. A highly significant positive correlation was found between Diptera
] average rainfall (r = 0.9585) which is a 1% level of significant, whefe as
Hemiplera, Dictyopicra and Arachneda shows positive correlations With
gverage rainiall & 5% levels of significance. A highly positive correlation Was
shown with relative humidity by ofdef Diptera and Dictyoptera and Arachneda
it = 0.7241, 0.8844 and 0.8624) respectively where as the remaining groups

shows non-significance.

4153. Scasonal abundance of common dominant insect pests at

f-oothill area maize ecosystem

Seasonal mesn population of common dominant arthropod Cfecofded
;.- foothill arca maize ficld (Table 27) revealed that a mean total of 297.85
farlropod orders were recorded. Ofdel Coleopters was the most dominant
:,-_a (108.44) followed by Hymenopiera (61.36). Orthopiera (39.09) and the
iu 5t dominant proup was 1Jermaplers with only (.41 mean total population.

FThe seasonal population distribution (Table 27) revealed that Mar.-May and
§Sepl-Nov. season recorded almost the same numbers of arthropod mean
sopuiations {(98.73 and 98.68 mean totals respectively) and least during Dee-

fFeh and Sept.-Nov. 48.81 and 51.63 mean totals respectively.

4154, Corfelation co-efficient between dominant insect pests and

abiotic factors at foothill arcs maize ecosystem

Table 29 revealed that all the dominant arthropod had exhibited positive
melation with all the abiotic factors ie. mean temperature, average rainfall
and mean relative humidity a plain afea maize field. A significant positive
© :Iatinns r = 06446, 0.6659. .6076 and 0.7974) were depicted between
figan temperature and arthropod proup Colcoptera, Hymenoptera, Diplera.
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Dictyoptera and Collembola respeclively shows & significant levels where
BT (L9286, 0.9352 and (.7335 a 1% significant levels by Hemiptera,
Hymenoptera and [Dermaptera  respeclively with mean tlemperature. A
positive bul non.significant relationship was recorded with the rest of the
arthropod groups. A highly significant positive correlation was found between
Onhoptera, Isoptera and Arachneda (v = 0.8994, 0.9876 and 0.8326 mean tolal)
with average rainfall which & a 1% level of significant. Correlations of
arthropod  with average relative humidity where found with Coleoptera.
Orthoptera, lsoptera, Dermaptera and Arachneda  shows positive a 1% and
P levels of sigmficance respeetively, where as the remaining groups shows

nop-significance corrclations,

4.15.5 Seasonal abundance of common dominant insect pests al

uphill area maize ecosystem

Season wise pooled data on the mean population of common dominant
anhropod recorded from uphill area masse leld (Table 27) revealed that a
mean 10tal of 440.60 arthroped orders were recorded. The Orders, Arachneda
was the most dominant group (162.53) followed by Collembola (156.37),
Hymenopiera (64.90) and the least dominant group was found o be [soplera

with ooly 1.72 mean total populanon,

Seasonal population distribution from Table 27 revealed that Sept.-Nov,
geason recorded the maximum mean 1otal (190.49) followed by Mar.-May
season (158.60 mean totals) but least during Dec.-Feb. 3332 mean 1otals

respeclively.
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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
‘corr¢lation with ail the abiotic faclors i.c, mean temperature, average rainfill
and mean reiative humidity a plain arca mmize field, A significant positive
‘torrelation {r) was deplicled between mean temperature and arthropod groups
except with lsoptera which shows positive but non-sipnificant. The correlation
‘eo-eflicient of arthropod with awerage rainfall shows highly significance & 1%
evel. Order Colcoptera. Hemiptera, Orthopiera, llymenoptera, Diptera,
‘Odonata and Arachneda shows r = (19353, 0.9070, 0.9625, 09865, 0.7350,
0.B130 and 0.7216 respectively. while positive bul non-signifieant relationship
were recorded with the rest of the anhropod group. A highly signiticant
posittve correlation was found between Hemiptssea, Odonata and Collembole as
= (19348, 0.8865 and 0.8818 a 1% levels of signiticant with mean relative
‘humidity and Onhoptera (¢ = 0.6430) which is & 5% level of significant.
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CHAPTER-V
DISCUSSION

The present investigation was conducted dunng Seplember 2002 1o
qust 2004 ko evaluate the “Biodiversity of arthropod fauna in maize
osystesn in  three different altitudes of Nagaland™ The findings are
cussed with the findings of other workers under the following headings:

] Diversity of arthropod fauna st three different maize agro

EC{IS}'S(E!’“S:

The investigation on abundance and diversity of Anhropod a three

;_iffu:ren[ maize€ agro ecosystems were carried out by employing fowr diff eremt

cthods Viz:- 1). Pitfall waps 2) Soil extractions 3) Light waps and 4).Net
sweeping. The location wise were diffcrentiated as under plain area, foot-hills —
| wds lying within diff erent altitudes.
| u P_,A'n(f:;

Many workers m the past have developed and did research on
hiodiversity of arthropods by empleying diffzrent methods: Pifall wap & one
of them as suggested by Thicle (1979) that the most comenonly used and are
superior 10 many trapping devices available for studying the soil serface
dwelling arthropods. Ostbye o« a (1978). Huffman and Harding {1980)
reported that pitfall sraps could be used © determined the peak activity during
ceriain  seasofs and location of species within  habitats. Soidl dwelling

" arthropods such as Collembolans. Mites. Centipedes and Spiders etc were
studicd by various workers from soll core samples under different agro

ecosvstem, (Briggs, (1961) Muokharii and Singh, (1970). Moeed and Meads,




B85); Reddy, (1986), Hopkin, (1997): . Reddy and Alemla, (1995);
gdkinson @ &, (1998): Walter and Proctor, (i999); Salamanca « al, {2003}
i Wiwatwitaya and Takeda, {2005). Studies on night active arthropods
agclunal insecls). their abundance. occwTence and seasonal distributions
e teported by many workers by use of light iraps (Bhat and Rajagopal,
1992) Rai, & at, (2002); Upadhyay and Sharma, (2004); Davinder e af.,
2007). S a5 the aerial arhropods populations and time of their fight were

b

udied (Cherry and Derren, (2000). The arthropod diversities are discussed as
under:-

3.L1. Arthropod diversity in maize eCosystem

The anthropod tauna recorded from plain area maize ccosystem: during
e period o sludy main)y belongs w 13 orders and 41 Tamilies. The order
Coleoplera ruecorded the maximum Mumber of families () fallowed by
|.'H¢miplura (6), But the population number of non of the insect species are
‘obiained alarming B rejaio® o pest management o population dynamic

,studles ttenee, for present study is exclusively based on T umily and order

instead of orieniing exclusively on specific pest species.
S.L.LL. Arthropod diversity from Pitfall traps

Arthroped collecied from pitf alt iraps records a total of 6692 numbers.
It & evident that 1he family Formicidae recorded the highest number of
arthropods (H=0.16) especially during summer season i 2003 {50.29). The
report 5 very much familiar with the findings made by Reddy and Alemla
(1995), they reported thal n maize agro ccosysiem of Nagaland, Family
Formicidae was yminant aMmong arthropod groups during rainy season ie.
82




‘between June and Aupust months. Similar reports were made by Whitfird,

(1978); Majer, 1981); Majer and Koch, (1982) and Moeed and Meads, (1985)

The different arhropods amilies reeorded during the present swdies includes
Carabidae, Cicindellidae. Searabaeidae. Elateridae (Coleopteran); Gryllidae,
Gryllotaipidae  {Orthopteran); lycosidae  {Arachnida); Formcidae
{Eymenopteran), Forficulidae {(Dermapteran), Blattidae (Dyctyopteran)
Poduridae, Entomabyridae, Tenuipalpidae {Collcmboian) and Tetranychidae

{acarina).

3.1.1.2. Arthropod diversity from soil extraction

The diversity index of arthropods fauma from soil extraets in nsize
ecosysiem in plain area reeords a total of 11.63. The result shows that 1.35
individuals o the family Telranyehidae during summer season 2003,
{allowed by IFamily Poduridae (0.65) during spring season in the same year.
The 1otal arthropod records & found B be maximum during summer season
(1.94) which & very much coincides, with the findings as reporied by Hazra
anl Choudhuri. {1981). They reported that maximum population size of
collembolun & allained during the monsoon period o during the immediate
post monsoon period. The order Collembola was represented by Poduridae and
Tenuipalpidae. Simifarly. Guru et o (1988) also reporied Collembola
belonging to five Families from eultivated and uncultivaled sites of Western
Orissa. The different arthropods lamilies recorded during the present studies
includes Telranyehidae {(Acarina); Formicidae (lymenopicran); Muscidac

{Dipteran) Poduridae. Tenuipaipidae (Coflembalan) and Termitidae {Odonita),



5.1.1.3. Arthropod diversity from light traps

Diversity index of arthropods by light wap caiches from plain area I
maize ccosystem shows that a total of (H=1.18) individuals. which
dominated by Hydrophillidae (Coleopterany during spring season {27.77 in
20603) fallowed by Culicidac (32.88) in the same period. The total population
record (133.1} in 2003 (spring scason) is the maximum as reported by Majer
(1981}. He reported that the amts increased m spring and summer was
connecied with high temperature and avallability of fod and low aciivity in
winter inay be the reduced availability of such food sources. The Coleopieran
order belonging ®© {anilies Hydrophillidae. Chrysomelidae, Scarabaeidae,
Cicindellidae. Cerambycidae. Bupresiidae, FElateridae and Carabidae were
recorded during the seasons in light traps. Bhat and Rajagopal (1992) also
swdied Lhe light wap caiches of Carsbids and reported 37 species of Carabids
belonging © 14 tribes. Hemipiera consisied of Cofou specira as dominant.
species and the remnaining were recorded under five gencra such as Dolycoris
., Nezara sp.. Lleptocorisa spp. Cicada spp. and Nepa sp. Coicoptera and
Hemiplera were doininant orders censtituting 243% and 386% of the total
number of specics. Mooed and Meads (1985) also recorded lemipierans
belonging w nine diff zrent families and 158 species of Celeoptera belonging b
36 {amilies. The records of these workers confirm the findings from the light
traps. Diffrent artlropods {amilies recorded from light traps includes,
Hydrophiltidae, Chrysomnelidae, Scarabacidac, Ciccindelidae, Cerambycidae.
Bupresiidae, FElaeridac Carabidae (Coleopieran). Pematomidae, Coreidae,
Belastomidac. Cicadidae. Fulgondae, Deiphacidae (Hemnpieran); Gryliidae,
Grylolalpidac. Acrididac, Tetrigonidae {Orhopteran). Vaspidae. Formicidac
{Hymenopteran): Culicidae. Agromyzidae (Dipicran); Coenagrionidae,

Agrionidac  {Odoenata); Pyratidae, Nocweidae. Piendae (Lepitopieran);

24



Termitidae (lsopteran). Blatidae. Mantidae (Dyctyopteran). Forficulidae

(Dermapteran) and Theriidae (Arachnedag).

5.1.1.4. Arthropod diversity from net sweeps

The diversity indexes of arthropod fauna from pet sweeps n maize
geosystem in plain area shows that the arthropod diversity of H=0.13 of the
family Delphaeidae a the maximum fallowed by Culicidae (H=0.12). The
records also shows that (1L55 individuals of the Family Delphacidae during
autumn seasons in 2003 Fallowed y Culicidae (0.24) during the same year of
the seasons, It can also be shown that the arthropod populations are more
| diverse during summer season as compared 1o the other seasons {total of 1.99
n 2003) The present findings of anhropods divcrsity ® Supported by the
Seasonal abundanee of eurcuhionid, Sitophilus zeamais Motsch, and § oryzae
{L.) was studied by Throne and Cline (1991). Watson & o/ (1980) noted that
warm seascns {autumn and Spring) favour the abundance, ecarly adult
emergence and flight activity of some scarabacids. The differemt arthropods
families recorded from net sweeps includes, Theriidae, Saltieid {Araehnedae);
Cerambycidac, Meloidae. Chrysomelidae, Coccinelidae, (Coleopteran);
Gryllidae,  Acrididae, Tetigonidag (Orthopterany: Muscidae (Dipteran);
Pentalomidae,  Cicadidae, (Hcmiptcran), Muscidac (Diptcran); Blattidae,
Mantidae Formicidac (Hymenopteran); Coenagrionidae, ((donida); Noctudae,
{Lepidopteran); Forfieulidae (Dermapteran);  Termitidac (lsopteran) and

Mantidae {Dyctyoptcran).



512 Arthropod diversity in maize ecosystem at foothill of Nagaland

The arthroped feuna recorded f:om foot-hill area maize ecosystem during
e peried of study belongs © 13 orders and 41 families. The order Coleoptera
- recorded the maximum number of families (8) fallowed by Hemiptera (7).

Detail discussions of the findings are:-

5.1.2.1. Arthropod diversity from Pitfall traps

Arnthroped collected {rom pitfall traps records a total of 114.4 numbers.
I & evident that the family Formicidac recorded the highest number of
arthropeds (H=0.16)} especially during summer season n 2003 (14.79}. The
report & very mueh {amiliar with the findings made by Reddy and Alemla
(1995), they reported that m maize agro ecoSystem of Nagaland family
Formicidac dominant the group of anthropods during rziny season (summer)
which lalls between June and August months. Again it & evident from the table
that season wise record of anhbroped populations was found W be second
highest during summer in 20063 (20.31) Diffcrent arthropods families recorded
during the present studies includes Carabidae, Cicindellidae, Scarabaedac,
Elatertdae {Coleoptcran). Gryllidae, Gryllotalpidac, Acrididac (Orthopicrimn);
Lycosidac  {Arachmda); formicidae  (Hymenopieran); forficulidae
(Demmapicran); Blattidac {Dyctyoptcran), Termitidae (Isopicran); Poduridac,

Entomebyridae, Tcnuipalpidae {Collembolan) and Tetranychidae (Acarina).

3.1.2.2 Arthropod diversity from soil extraction

The diversity index of arthropods feauna fhom soil extracts m maize

ecosystem @ foothill area records H=0.6 n case of Poduridac and

8




- Tenuipalpidae. A total of 36.37 numbers of anhropods were recorded during
the seasons. The 1able shows that Collembela dominates the group of arthropod
¢aiches under three families. The total arthropod records s found © be
maximuen: during semmer season (204 1) in 2003, which s wvery nueh
coincides. with the findings & reported by tHazma and Choudhuri. {198 1). They
reporied that maximum population size of collembolan & attained during the
monsoon period or duering the immediaie post monsoon period. The order
Coliembola was represented by Poduridae and Tenuipalpidae. Similarly. Gure
a afl (1988) also reperied Collembola belonging %o five families from
cuitivated and uncultivated sites o' ‘Western Orissa. The diff zrent arthropods
families reeorded during the present studies includes:- Tetranyehidae
{Acarina). Formicidac (Hymenopleran), Muscidae (Dipteran) Poduridae,

Tenuipalpidae. Entomobyridae {Collembelan) and Termitidac ((Odonata).
31.2.3. Arthropod diversity from Jight traps

Diversity index of arhropods by light trap caiches [rom foet-hills in
“mgize ecosystem shows that the maximum arthropod diversity of H=0.16 was
represented by the family Scarabacdae (Coleopleran). This family was
‘recorded naximum during summer seasen (13.48 i 2003), The Coeleopteran
prder belonging % lamilies Carabidae. Chrysomelidae. Scarabacidae,
Cicindelidae. Cureulionidae. Elateridae, Cerambycidae. Buprestidac and
Coceinelidae were recorded during the seasons in light traps. Bhal and
Rajagopal (1992) reports the light wap catches of Carabids and reported 37
gpecies of Carabids belonging 1o 14 tribes. Hemipiera eonsisied of the Familics
Loreidae, Pentatomidae, Belustomatidae, Fulgoridae Cicadidac and
Delphaeidae. Moocd and Meads (1985) also recorded Hemipierans belonging

P nine different families and 158 speeies of Celeeplera belenging o 36
87



faniies. The records of these workers confirm the findings from the light
raps. Differem artbropods families recorded from light taps includes,
Gryllidac. Grylolalpidac, Acrididae, Tenigonidae (Onhopieran); Vespidae,
Formicidac  {Hymenopteran), Coenagrionidae, Agrionidae  (Qdonata);:
Culicidae and Muscidae (Dipteran); Blatidac, Mantidae (Dyctyopteran);
Nymphelidae and Noctuidae.  (Lepidoptera) and Termitidae

3.0.2.4. Arthropod diversity from sweep net

The diversity indexes of arthropod fauna from net sweeps in maize
ecosysiem in foothill area shows thar the arthropod diversity of H=0.14 of the
famiy Delphacidee (Hemipteran) as the maximum fallowed by Oxyopidac
(Arachneda) H=0.13. The records also show those 0.35 individuals of the
family Delphacidae during awtumn seasons in 2002 and the mext Oxyoepidae
(0.43) during the spring seasons in 2003. & also shows that the arthropod
Populations are more diverse during summer season as compared 1 the other
seasons {iotal of 1.8 i 2003). The present findings of arthropods diversity is
supporied by the Scasonal abundance sdied by Watson et of ( 1980) which
reported that warm seasons (awumn and spring) favour the abundance, early
adult cniergence and flight aclivily of some scarabacids. The different
arthropods families recorded from net sweeps inchides, Gryllidae,, Acrididac,
Tenigonidae {Orthopieran); Corcidae, Pemtatomidae, Pyrrocoridae, Fulgoridae,
Delphacidae and Cicadidae. (Hemipterany. Muscidae. Agromyzidae and
tulicidae {Dipieran); Oxyopidac and Araneidae; Pyralidae (Lepidoptera);
Carabidee and Elatcridae  (Celeopteran); Coenagrionidae. (Odonala);

Biattidae. Maptidae (Dictyoptcran); Vespidae and Apidae (Hymenoptera).



S5.L.3.1. Arthropod diversity in maize ecosystem at uphill belt from
pitfall trap

,

u.’l" Arthropod collected from pitfall traps in up-hill area records a total of
¢ 206.4 numbers. It is evident that the ramily Formicidae recorded the highest
mumber or arthropods (H=0.16) especially during summer seasons in 2004
(15.28). The report & very much familiar with the findings made by Reddy and
Alemla {1995). they reported that in maize agro ecosystem of Nagaland family
Formicidae dominant the proup of arthropods during rainy scason (summer)
which falls between June and August. The dilYerent arthropeds tamilies
fecorded during the studies includes Carabidae. Meloidae, Scarabacidae, and
Cicindellidac,  (Coleopteran).  Gryllidae,  Gryllotalpidae  {Orthopieran);
lycosidac (Arachnida): Formicidae (Hymenopteran), Muscidae {Dipteran);
Forficulidae  {Dermapteran); Blattidae {Dictyopteran);  Eniomobyridae,

(Collembolan) and Temmitidae (tsopteran).
5.1.3.2. Arthropod diversity from soil extract

The diversity index of arthropods fauna from soil cxtraets i maize
- ecosystem i up-hills area records a total or 22.36. The result shows that the
:ff'amily Tetrany chidac dominated the group (M=0.15) of arthroped caiches
during the emire seasons. Only three fumilics were found recorded under three
Gifferent orders. Tetranychidac {Acarina) recorded maximum during summer
(season m 2004 (1.45), fallowed by Family Poduridae (Collemdola) (5.8)
during the same season in 2003. The total arthropod records & found %o be
(maximum during summet season (7.16) which & very much coincides, with

the findings a5 reported by Hazra and Choudhuri, (1981). They reporied tha

‘maximum population size of collembolan b attained during the monsoon

Lperod or during the immediate post monsoon petiod. Poduridae repre*sented
2



the order Collembola. Similarly, Guru e o, (1988} also reporied Cellembola

belonging w© five families from culiivated and uncultivated sites of Western
‘Orissa. The different arthropods families recorded dunng the preseat studies
include Tetranyehidae (Acarina), Scarabacidae (Coleopterany and Poduridae

{Collembolan)
51.3.3. Arthropod diversity trom light wraps

Diversity index of arthropods by light trap catches trom up-hills area in
maize ecosystem shows that 2 rolal of (11=0.13) individeals anhropods
dominated by Blatadae (Dietyoptera). During winter season in 2002-03,
maximum of 2.63 numbers were recorded fallowed by Noctuidag (H=0.10)
during spring season in 2003 ((0.58). The toial population 3.76 was recorded n
2003 summer season. Bhat and Rajagopal (1992) studicd the light trap catches
of Carahids and reporied 37 species of Carabids belonging w 14 tribes. Mooed
and Meads (1985) also recorded Hemipterans belonging o nine diff zrent
familics and 158 species of Celeoptera belonging o 36 families. The records of
these workers confirm the indings trom the light waps. . I may be noted that
the arthropod diversity were less where hurricane lamp was used as light wap
but it was recorded maximum from electrical light wap as in case of both plain
area and foor-hill maize fields. which may be due © the inflsence of the
intensity of lighe. Differemt anhbropods families recorded from light traps
inclsdes. Thenidae and Salticidae (Arancida). Meloidae. Chrysomelidae, and
Coccinelidae  [Colecpieran).  Gryllidae. Acrididae and  Tettigonidae
(Orthopteran):  Muscidae  (Dipteran):  Pemtatomidae, and Cicadidac
(Hemipteran); Coenagrionidac (Odonida); Blattidae, Mantidae {Dictyopteran).
Noctuidace {Lepidoptera); Forficulidae (Dermapteran) Termitidae (lsopteran):

gnd Ichnesmonidae and Fonnicidae (Hymenopleran).

90



5.1.3.4. Arthropod diversity from net sweeps

The diversity indexes of arthropod fauna from pet sweeps in maize
ecosystem in up-hills area shows that the anhropod diversity of H=0.11 of the
. [amily Acrididae as the maximum Ffallowed by Chrysomellidae); Muscidae and
Coenagrionidae (1=0.10 each). The records also show that 090 individuals of
the family Acrididae during autumn scasons m 2003 fallowed it can also be
shown that the arthropod populations are more diverse. The present findings of
arthropods diversity are supported by the Scasonal abundance of curculionid,
Sitaphilus zeamais Motsch. and § orvzae (1) was studied by Throne and
Cline (1991). Warson e af (1980) noted that warm seasons {(autumn gnd
. spring) {avour the abundance, early aduh emergence and tlight activity of some
| scarabacids. The arthropods’™ populations tends © be more during guumn, the
reasons could be they {arthropod) secks for hibemation for winter. The
different anhropods familics recorded from  net  sweeps  includes,
Chrysomelidae. Coccinelidac. Mcloidac, and Coccinclidae {Colcopteran);
Gryllidae., Acrididac. and  Tettigonidae  (Onhoplerany,  Pentatomidae,
. Cicadidae, and Fulgoridae {Hemipteran); Blattidae and Mantidae (Dictyoptera)
Muscidae and Apromyzidae (Dipteran), Cocnagrionidae, ((donida);
Forficulidae  (Dermapteran); Therididac.  Salticidae. .Oxyopidac. and

Arancidac (Arachnida).

3.2. Tolal arthropod diversity indices

Two indices (1). Shannon-Weiner Diversity index (H) and (2).
Simpson-Yule diversity index (12). H considers both the number of spe-cies
gnd the distribution of individuals among species (Kikkawa, 1996); where 5
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¥ weighed towards the abundance of the commonest species rather than

providing a measure of species richness.

Diversity indices from the table (pitfall trap) shows that the arthropod
fiversity & higher & plain areas followed by foothill and wphill (1 = 0.808,
0807 and 0.471 respectively). Basing on the diversity indices (Soil extract),
the arthropod populations are more diverse in plain area (H = . 706) followed
foothill and uphill (H = 0.617 and 0.304) respectively. While on the other
hand the specics abundance I & more n uphill (4.603) followed by plains
10.390) and the least abundance species & foothills (15,791} The differences in
2 family/species composition ab the different localities can be attributed o

the thermal requirements {Li and Mills, 2004)

From light trap & & evident that the uphill area & more diverse as
fomparcd o foothill and plain area maive ccosystems (H= 1.215, 1.194 and
L.176) respectively. Similarly, specics abundance k also more i uphill then
foothills and plains in descending order. (1> = 55,420, 109.596 and 128.06%)
respectively. Conlrary 1o Verma er of., 1982 weather fuactor has greal effect on
papulation build up of insect pest

Diversity indices from the table. by Net sweepings, shows thal the
Bnhropod diversity & higher & foothill areas followed by plains and uphill (H
= 1.133, 1.150 and 1232 respectively). Where as the abundance of commonest



33. Biodiversity of common arthropod population from three

locations

Family wise diversities according w their order/family and season

during September 2002 © Augost A4 ae as described below:

3.3.1. Plain area

Pooled data on the mean population of dominant Arthropod groups
recorded & plain arca maize ecosyvstemn and their seasonal abundance revealed
hat 2 mean total number of 838.35 arthropod belonging ® 27 families under
13 orders ie. Coleoptera. Hemiptera, Orthoplera. Hymenoptera, Diptera,
(donata, Lepidoptera, Isoptera, Dictyoptera, Dermaptera, Arachnida,
Collembola and Acarina.

{Coleopiera mean population under this order was recorded 141.33 and
season wise companison records inaximum 56.73 during Jun-Aug. Orthoptera;
Gryllidac was the recorded mean total of 107,07 and the seasonal abundance

records maxinam during Mar.-May 42.52.

Order Hywnenoptera with 2 single family Formicidae was the most
abundant arthropod (lotal mean of 22%.45). Seasonal distribution recorded the
maximuin during Sepl.-Nov. 83.40. The finding was similar fp the findings as
reported by Reddy and Alewnla, (19935) where they have reported that anis

population/activities increases during rainy seasons.

The diversity indices and the dominance arthropod as represented by H

and [ ranges between 0.01 - o.15: and 1.t} - 6.06 respectively. Famis
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Formicidae was more diversified as compated 1o other families (H = 0.15) and
the abundance arthropod™ family was alse represented by the same family (D =
1.13). The diversity indices and dominance differs significantly i both the

CASCE.

5.3.2. Foothill area

The pepulation of commen dominant Arthropod groups recorded from
foothill maize ecosystemt and their scasonal abundance revealed that a mean
tota] number of 297.85 arthropod belonging o twenty seven families under
thirteen: dominant orders ie. Coleoptera, Hemiptera, Onthoptera, Hymenoptera,
Diptera, Odonata, Lepidoptera, Isoptera, Dictyoptera, Dermaptera, Arachnida.
Collembola and Acaripa.

Coleopreran. overall mean populati®n tecorded 108.44. seasonal wise
tomparison records maximum 40.10 during Mar -May. Order Hymenopiera
with 2 single family Formicidae was the mosi abundant arthropod (1otal mean
of61.36),

The diversity indices; (H, and D) ranged between 002 - 0.30: and 1.22
— 6.87 respectively which differs significanity n both the cases. Il & dear that
the family Cerambycidae was more diversified as compared © other families
(H = 0.30) followed by Scarabaeidae (H = 0.15),

5.3.3. Uphill area

Data on the mean population of commen and dominant arthropod group

tecorded from uphill maize ecosystem and their seasonal abundance shows that

atotal number of 297.35 different arthropod.
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Coleoptera mean population was recorded 15.13 and season wise
compearison records maximum 6.13 during Sept.-Nov, family Formicidae was
the most abundant and dominant arthropod (total mean of 64) This findings
was supporied by the findings made by . Mooed and Mcads (1985) and Reddy
and Alemla (1995).

Diversity mdices; (H, and D). reveals Entomobyridae was more
diversified as compared © other families {H= 0.15)} followed by Formicidae
H = 0.14) and the abundance arthropad Ffamily wes represented hy
Emomobyridae (£ = 0.65) and the least was represented by Gryllotalpidae (D
= 6.34).

54. Comparative studies of com mon arthropod diversity indices

The diversity indices of common scasonel and dominant arthropod

- orders from three different maize ecosystems are described

' 5.4.1 Plain area

There are altogether 13 arthroped orders commonly found & plain area
maize ccosysiem. The diversity indices of arthropod as represented by H:
ranges between 0.01 - 0.15: and the dominance between 1.13 and 6.06. Family
Formicidae represent the most diversified and the domipance characters. (H =
0.15); D =1.13). followed by Poduridae (H = 0.14; D = 1.33) respectively.
Statistical methods as suggested by (Magurran, 1988).



5.4.2. Foothill arex

There are allogether 13 arthropod orders comimonly found & foothil
&ea naize €cosysiem. The diversity indices of arthropod as represented by H:
ranges between 0.02- 0.30; and the dominance between 122 and 6.87. Family
Cerambycidae was more diversified as compared © other families (H =0.30}
followed by Scarabacidac (H= 0.13) and the abundance was represented by
e samc Family (O = 122) and the least abundance was represenied by
Arancidac (I) = 6.87} as suggesied by {Magurran, 1988),

54.3 Uphill area

Aliogether 13 arthropod orders commonly found trom uphill area maize
ecosystemn. The diversily indices of arthropod & represented by H: ranges
between 0.02 - 0.I5; and the dominance between 065 mnd 634, Family
Entomobyidae represent the most diversificd and the dotninance characters. (H

(.15} (0 =0.63), followed by Formicidae ([ = 0.14; D= 1.32) respectively.
As suppesied by (Magurran, 1988).

35, Biodiversity indices of un-common arthrepod populations at
three different locations during September 2002 to August
2004,

5.5.1. Plain area

il kas been recorded thal o plain area maize ecosysiem, the families like

Hydrophillidac. Agrionidae and Pieridac were f'ound dominant with thefr totals
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of 76.16. 1.54 and 3.52 respectively. The diversity indices {(H) and (D) shows
mean totals ol 0.15 and 6.48 respectively.

5.5.2. Foothill

From foothills maize ecosysiem, families Curculionidag, Pyrrocoridae
and Nymphilidae 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 ] during Sept.-Nov., Dec.-
Feb., Mar.-May and Sepi-Nov. respectively. The diversity indices show means
of (H = 0.07 and D = 13.04}).

5.5.3. Uphill area

From uphill maize ecosysiem. family wise arthropod as Meloidae,
Ichnewmonidac and Salticidae are recorded seasonally with their mean totals of

0.97. 0.11 and 1.33: and their indices H = 009 and D = 10.55 respectively.

56. Comparative study of un co mmon arthropod diversity indices

The comparative studies on uncommon arthropod diversities indices
reveals thai the indices lies between (H= 0.01 - (L6} and (D=0.14- 6.10).
From plamms the diversity indices (H) and (D) shows mean totals of 0.15 and
6.48 respectively, similarly from foothill maize field the diversity indices
shows means of (H = 0.07 and D = 13.00)) and from uphill i was shown H =
009 and D = 1055 diversity indices. Swatistical methods as suggested by
(Magurran. 1988).



5.7. Seasonal relative abundance of common dominant arthropod
population (%%} from three different maize ecosystems

The common arthropod populabons and their relative abundance from
three diff erent maize ecosystems are described family wise according o their
orders andd season during September 2002 o August 2004, Cojcoptera.
Hemiptera. Orthoplera, Hymenoptera, [iptera, Odonata, [.epidoptera, Isopiera,
Dictyoptera, Dermapiera, Arachnida, Collembola and Acarina are the orders

under study.

5.7.1. Plain area maize ecosystem

Pooled data on the mean population of eommon dominant arthropod
proups recorded o plain arca maize ecosystem and their scasonal abundance.
The 1able revealed that a mean 1012l number of 838.35 arthropod belonging o

Iwenty scven Pamilies under thiricen dominant orders.

Colcoptera the most dominant order comprises of lemilics
Chrysomelidac, Carabidac, Cerambycidae, Cicindclidac and Scarabacidac
CQverall mean population under this order was recorded 141.33 which aceount
0 16.86%. Scasonal wise comparison records maximum 54,99 (6.56%) during

Mar.-May.

Flemipteran Familics; Pentatomidae. Fulgoridae and Cicadidae in

which Pentatomidae was the maximum 952 1,14%) Scasonal distribution

records maximum during Sept.-Nov. 7.16 (085%0). The mean tolals under this
order records 12.36 1.47%)




Onhoptera families Viz:- Gryllidae, Aerididae, Tettigonidac and
Gryliotalpidae. Among the families. Gryllidae was the most dominant Which
recorded mean total of 107.07 12.77%) and the seasonal abundance records

maximum during Mar.-May 42.52 (5.07%).

Order Nymenoptera with a single {amily Fonmicidae was the most
abundant arthropod {total mean of 22%9.45 no. covering 27.37% of the totals),
Seasonal distribution recorded the most during Sept.-Nov, 83,40 (9.95%)

5.7.2. Foothill maize ecosystem

The common dominant arthropod growps recorded from foothill maize
gcosystem ond their seasonal abundance shows that a mean lotal number of
297.85 anhropod.

Coleoplera aceount 10 36.41%. scasonal wise comparison records
maximum 40.10 13.36%¢) during Mar.-May  llemiptera seasonal population
records maximum during Sept-Nov. 490 1.65%). The mean lotals under this
order recorded 10.76 {3.61%). Families, Gryllidae {r Grihoplera was the most
dominan: which recorded mean total of 24.46 (8.21%) and the seasonal
abundance records maximem population during Mar-May season as mean
jotels of 15.46 (5.19%). Grder Hymenoptera with 2 single family Formicidae
was the most abundant arthropod 20.60% of the totals). Seasonal distribution

recorced the maximum during Sept.-Nov. 23.91 (8.03%) totals,

573, Uphill maize ccosystem

Data on the mean population of eommon and dominant arthropod
growps recorded from uphill maize ecosystem and their seasonal abundance

ghgws that a total number of 297.35 different arthropod.
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Coleoptera. recorded 15.13, which account o 509%4. Scasonal wise
comparisen records maximum 6,13 (2.06%) during Sepl.-Nev. Hemiplera
1.27%), seasonal distribution records maximum durtng Sepl.-Nov {0.66%).
Familics, Ciryllidae records a mean total of 624 (210°%) and the seasonal
abundance records maximum during Septl.-Nov. 6.534 (2.20%). Hymenoplera
with a single family Formicidae was the most abundam and dominant
arthropod (10tal mean of 64.90 po. covering 21.83% of the 1o1als). 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.-Nev. season (2.35; 0.86%). Family Coenagrionidae, (O
Odonata), Noctuidae ({), Lepidoptera) and Termitidae (O; [soptera) recorded
mean totals of 4.19; 1.41%). 2.01; (0.68%) and 6.16 respeclively. The scasonal
sbundanee of those families recorded during Mar-May season for the
Noctuidae {0.96; 0.32%) and during Sepl.-Nov. season for Coenagrionidae and
Termitidae as 1.5 1; (0.51%) and 1.72; (0.52%) respectively.

Arachneda families Lycosidae, Oxyopidac and Arancidae population
records maximum during Sept.-Nov. season {(mean 1otal of 568 1.9%).
Collembelan families viz: Entomobyridae and Poduridae with maximum
populations during Sept.-Nov. season {mean total 2.580 & 23,40%). Hazra
and Choudhuri, (1981} reported that maximum population size of collembolan
# attained during the mensoon period or during the immediate pest monsoon

period which was similar to this findings.
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58. Comparative study of relative abundance of common
/uncommon arthropoed (%4} in three maize ecosystem

The comparison swdy on common arthropod populations and their
relatlive abundance from three diffizrenl maize ecosystems are described n
accordance 1o their orders and season during Seplember 2002 © August 2004,
Thz orders, Viz;- Colcoptera, Hemiplera, Orthoptera, Hymenoptera, Dipiera,
Odonata, DLepidoptera, [soptera, Dictyoptera, Dermaptera. Arachnida,

Collemboela and Acarina are recorded.

Pooled data (Table 23) reveaied that a mean total number of 83835
arthropod belonging 10 27 families under 13 dominant orders from plain ares
Foothill 297.85 and wphill 297.35 numbers was recorded.

The per eenl relative abundance of uncommon arthropod fram plain
arce was 15.08% foothil]l 0.50% and uphill arca 34.42%. Seasonal disiribution

of anhroped population from all the focations was highest during March-May
6.81%. 0.11% and 19.90% from plain. Toothdi ad uphill.

59. Arthropod populations from dilferent locations by diflerent
methods of collections during Septem ber 2002 to August 2004,

The total populations from pitfall was found © be more (669.2) from
plain area (Dimapur) In other two slalions. Mediziphema and Kohima. the
arthropod recorded maximum during Sept.-Nov. i 2003, 284 and 5941

respeclively.
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From soil extraction methods # was recorded a total of 36.37 firom
Medziphema followed by Kohima and Dimapur, 22.36 and 11.69 respectively.
In all the cases, it was found recorded maximum during Sept.-Nov. in 2003,

Light trap catehes recorded the totals of 393.04, 209.92 and 22.59 from
Plain area, foothiil and uphill respectively. From plains maximum 133.1]
rumbers were recorded during Mar.-May season n 2003 so as i 2004, 40.58
numbers were recorded from Foothith where as from uphill i was recorded 3.76

aumbers during Sept.-Nov. in 2003

Net sweeping methods records a totals of 1128 999 and 2875
maximum dyring Sept-Nov. season in 2003 1.99. 1.8]1 and 5.55) From plains,
Foothill and uphill respectively.

The result shows that plain area exhibit more arthropod population
through all the traps except sweep net as well as seasonal collection recorded
the highest during summer months (June b September) similar o the findings
made by Ostbye (1978). who reported high catches of Coleopiera during June
ad July, and noted that the group mosty as predators especially Carabidae
and Staphylinidae lend to allernate i their predation activities.

510, Relationship of arthropods with abiotic factors

The swdy on comrelation coefTicient (r) of arthropods orders of maize
field copsist of 13 the orders Viz- Coleopteran, Hemipteran, Orthopteran,
H¥menepPierans, Diptera, Odonata. Lepidoptera, lsoptera, Dryctyoptera,
Dermaptera, Arachnida, Collembola and Acarina. These orders were studied

with weather parameters such as Temperature, rainfall and relative humidity
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under three diffierent maize field ecosysiems and their correlation are discussed

with the findings of earlier workers.

The relationship of plain arca remains i faveur of summer months and
dechine gradually with the onset of winier months. Edwards e o (1975) and
Hutson (1978) reported that ®emperature s one of the mosi important factors o
dealing with the activities of Arthropods. They alse repored that the Anhropod

activity depumds wpon weather condiion cspecially temperawre and  soil

moisture and the general habitat surrounding the trap. As the temperatore a
plain area are warmer due 1 lower aliitode (as i Dimapur 260m msl) the total
arthropod recorded was very much highef {1 080.99) table 17, as compared ©
foot-hills and wup-hills which recordsd the 1otal arthropods as 370.59 and
30298 respuctively which & supported by the findings & quoted Gasion and
Withams, 1996, The Esser availability of moswre cowled with excessive

temperature on the lower latilwdinal margins, especially in the ropical regions

affec] the distribution of inscets especially n the larval stages of herbivorous

insects (Bale et d 2002, Hawkins e al 2003). This will happen with many of
the endoplerygote insects  jike Coleoptera, Lepidoptera, Diplers  and

Hymenoplera, especially in The case of herbivorous inscets, which ae the

major pests of agricuitural crops. These changes not only lmit the spedies

richness in terms of distribution bt also in terms of populations and in terms

of abundance, Ramarmurthy, 2009.

The major groups of arthropods were comelaicd with weather
parameters such as temperature, rainfall and relative humdiy. it was ohserved
tha all the groups of arthropods had shown positive amd signilicant
relationship & 5% and 1% level of significance and none of the group had

negative  significant relationship with abiotic fuwors, Similar reports of
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correlations between arthropod and weather parameters were also given by

Briggs. 1961, Dultizy, 1962, Mitchell. 1963 and. Ureenslade, 1964

The population density of Coleoptera was found o be hghest during
spring seasons N plain (92.13}) and foothills (42.09), but n up-hills T was
found @ be highest during summer seasons (7.7¢). The correlation analysis

| between the population of Coleoptera and abiotic fiactors exhibited a significant
positive correlation with temperature, rainfall and humidity & foot-hils but
aon-significant with relative humidity a up-hills maize cosysiems. ltowewver,
d plains abiotic Iactors maintained a positive correlation but non-significant
with order Coleoptera. In consistence to this, Reddy and Alemia (1995) noted
the abundance of Coleoptera m maize ecosystem during the rainy seasons,
while they were absent during the winter and reported a significant correlation
with rainfall and soil temperstture. However, Moeed and Meads (1983) did not
find any correlation between the Coleopteran abundance and rainfall. Jitendar
Kumar & «. (2007) while swdying Scarabacid beetles reported their peak
pericd during June — July {summer} and stated that minimum temperature had

significant posilive correlation with the emergence of beetles.

The populalion density of Hemiptera were dominated mostly by family
Delphacidae (25.08) {alowed by Pentatomidac {9.52} in plain and foot-hilk
arca Maizc field bul the fumiy Deiphacidac was not recorded from up-hills.
Their most active period was recorded during summer June — August months,
Surprisingly, the lowest Hemiptera population was recorded during December
— February in atl the three maize ecosystems, The influence of temperature and
rainfall on their population was positively significant but non-significant with
relative humidity at plains whereas, & plains a positive bul non-significant
correlation with (cmperaturc and relative humidity and 2 positive effect of
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rainfall.. Atwai and Dhaliwal (1997) noted that the population of both leaf
hopper and plant hopper increases during July © August and decreases
markedly after a heavy rain. Gaston and Williams reporied that insect species
diversity per area tends W decrease with higher latitude and altitude, meaning
that the insects’ behaviors cnbances with increasing temperature. (Bale e al,
2002).

The seasonal abundance of Orthopterans among the three maize
ecosystems. In plain and foothill arca, they were in abundance during Spring
seasons (42.52 and 15.46). While a up-hills the popuiation recorded higher
during summer months. The correlation sudy had revealed that the
Orthopteran had shown a positive significant relationship with temperature but
positively non-significant with rainfall and rclative humidity a plains. At
foothill, it was positive and significant with ranfail and relative humdity but
non-significant with temperature and in upland rice ecosystem all the abjotic
factors had exhibitcd a significant positive retation with Orthoptera. Reddy and
Alemla (1995) had recorded Ornthoptera in higher number during ramny season
and in low number during the winter in Nagaland, which B similar to the
present finding. 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
Formicidae (ants) and are recorded the highest number 229.45. 61.36 and 64.9
from plains, foothill and up-hitls respectively. In all the three locations. the
population of these taxa records highest numbers during suomimer seasons as
85.00, 27.21 and 5.92 respectively. The corrclation analysis revealed that the
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population showed positive and significant relationship with temperalire iy all
the fields: however in up-hill glone & was positively and highly significant with

ali the three weather Factors.

Several workers are of the opinions that increase & lemperalure and
fsod served as threshold fr arg population fluctustion and the increase i ant
aclivity was correlated with rainfall (Kajak & al, 1972, Whittord, 1978, Majer.
1981). liowever, Majer and Kochl (1982} and Moeed and Meads {1985} stated
that increase i art abundance was negatively corrclated with rainfall, They
also observed maximum activity of ants during spring and summer and low
activity during the Winler and concluded that the probable reason for the
increase in anl population during this period may be the imerease in pumber of
herbivores. Subrahmanyam & of, 2009 also quoted that rising in lemperature
increase insect populations N several complex ways and thar most of the
researchers seem to agree that warmer temperatures n teliperaie climares will

result in more types and higher populations of insects.

Order Diptera mostly comprise of three families which arc found
recorded from these three maize field, the population records shows variable
canditions i all the three locations as. in plains if was found luaximum during
spring seasons (39.61) a foothils during autumn (2.22) and. & up-hills during
sumner seasons (2.35). The correlation ( r) w this order varies according
the locations as, i plains U s p{}sitively correlated and significant with rainfall
and humidity but positive non-significance with temperature. In foot-hills. y
was found that the order © positively significance a 5% levels with
temper-ature but non-significant with rainfall and humidity. In up-hill. again the
order & positively significant With temperature and rainfall but non-significant
with relative buntidity.
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The population of order Odonala records a maximum of two families

Viz: Cocnagrionidae. and Agrionidae. These families were rccorded with more
population density a plain (8.68), foothill (7.47) and up-hills (4.19) under
three maize ccosystems. Their population density was recorded highest during
spring season (2.60) it plain area. 2.87 numbers from foothill during autump
and 1.51 numbers from up-hills during summer seasons. A significant positive
effect of temperature was observed on the population of Odonata & plain arca
t = 0.6612) maize ecosystem while the influence of rainfall and relative
humidity was positive amd highly significant & foothill {0.9024 and 0.9016)
respectively. Khaliq and Siddique (1993} identified 14 species form
Libeltulidae and Coenagrionidae i Pakistan. Fraser (1931} stated tha e
pecies diversity of Odonata s a direct relation © the measwes of rainfall o
abundance of water supplies. This suggestiion seems w0 have credence as
mountainous ranges characterize the topography of MNagaland and isolated
small hills with vegetations, surrounded by streams and heavy rainfalls during
morsoon months, which might have offered diverse aquatic habitat

environments for Odonata panticularly i the uphill and Foothil.

Lepidoptera, mostly confited to families MNoctuidae, and Pyralidae
Lepidopteran population was neghgible for relating to any weather parameters.
Result on their corretation with weather faclors & all levels and locations
shows a highly positive bt DNon-significant effects, excepl a up-hills
temperature shows positive correlation relation (r = 0.8158) bu non-significant
with rainfall and relative humidity. Ra & af (2002) reporied a peak occurrence
of Lepidopteran pesis {Fam : Pyrabdac) during the first forthnight of Ocober
and stated that the period of peak occurrence of the pest coincide with the
renges of favourable environmental factors during kharif scason They also
reported a positive correlation between the Pyralid insect and relative humidity
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and non-significant influence of temperature, which & in consistence with the

result obtained a all the locations.

Findings on the seasonal abundance of isoptera (family: Termitidae.)
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 his particular fauna. Correfation ( r )
between Isopteran and weather factor shows highly positive and significant
with rainfall ( T = 09876)and humdity (r = 09856) & foot-hills maize
ecosystem, Where as they are positive but non-significant with all the weather
factors in all the locations. Rathore (1998) stated that July month (mid-
sumnmet) seems © be the most active month for swarming oftermites and there
was 2 significant corelation between swarming tme amd amount of

precipitation and humidity.

In case of Dictyoptera, temperature had a positive significant influence
# all the tocations (F = 0.8139. 0.6076 and 0.6294 a plain, foot-hills and up-
hills arcas respectively). Rainfall and relative humidity a plain area shows
significant positive correlation (r= 0.6190 and 0.8844). No detail work could
be available on the seasonal abundance and comrelation study on lsoptera and
Dictyoptera. However, & & noticed that carly swarming associated with pre-
monsoon showef m May and similarly delayed swarmmng occurred in
September which indicates a correlation between pre-monsoon and monsoon

showers on swarming of these pests.

Dermaptera, family Forficulidae was recorded in a fow numbers. which
are Found abundant during summer and pre-monsoon. A otal of 2.41, 0.4 and
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.72 were recorded from plains, Foothill and up-hills area respeclively which
indicaled that Ihe plains are moare diverse as compared to the higher locations.
The comrelation between the order and weather fiwlors indicated 1hal in fo-
hills, they are positively and highly significant with all the weather fiaclors
wicre as n plains and up-hills area they are significantly correlaled with

temperature alone (r = 0.7148 and 0.6052).

Acarina {miles and spiders) were found meximum during summer and
pre-monsocn scasons. In plains they are abundant during summer {45.09 mean)
but in other two locations the populations are more during spring. Hagvar e o,
(1978) reported the peak occurrence of Arancac during July — August
suggesting lhat the difference in the patern of catches may be attributable 1o

different chimatic Faciors.

Collembola population were recorded a plain, foothill and up-hill with
ts peak population during the months of April (112.4), May {84.8) and Augusi
(21.40) respectively, while zero population was re'corded during November o
February a both Iowland and foothil, while minimum abundance was
recorded between December to January a wp-hill rice field. The study of
Collembola and wealher parameters revealed a posilive non-significant
relationship with temperature, rainfall and relaive humidity in hoth plain and
up-hill. whereas, at foothil, the population showed significanl  posilive
associalion with 1emperature bt nidn-significant with rainfall and rclative

humidity.

Wallacel and Mackerras {1974) and Me Coll (1975) suggested thal the
decline in number of Collembola activity on the soil surliace towards the end of
summer is alfributed b the &y conditions. Reddy and Alemla (1993) also
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reported high caiches of Collembola during March — Odober with intermittent

rains when the temperature was high bul the vegelation growth was flourishing
and Lheir population decreased during the dry winter season. They had also
stated (hat there was a positive correlalionship between (he Collembola

papulation. temperature and raintall,

Results on the seasonal abundance of Araneida (spiders) had shown that
theirt most active period a lowland, foothill and upland rice lields were
recorded during April — May, July — September and May — July while Jowest
population densily was noted N Janoary February respectively. The
wrrelation sudy had exhibiled a non-signilicant bol puosilive association of
temperature, rainfal and relative humidity and with the spider population al
lowland while all the three Factors maintained signilicant positive relation with
spider communily & both foothill and up-hil. I[n mere consistency., Reddy and
Alemla {1995) wlso reporksd high caiches of Arancae during May while they
md recorded vero population during April, June and November. Dolly Komar
and Komar (2004) stated that the population dynamics of spiders a rice [ieid
acenrred Lheir pesk density during the post monsoon scason. Fdwards o &
(1975) reported more catches of spiders in Avgost and lowed in Deeember.
Komar and Patil  {2004) conducied o survey in rice ecosystes Tor Raichur
ara of Kamataka and recorded 17 species of spiders. They observed that the
spidcrs were active throoghout the cropping season a all locations, with
maximum population densities occurring from 2 fornight of October o the
second fortnight of November. Contrary © the present finding, Singh and
Singh (2004 reported a positive correlation of spider population with crop age
and nsect pest population whereas negative correlation was observed with

most of the abiotic parameters. Hagvar & . (1978) reported the peak
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occurrence of Araneae during July — August supggesting that the difference n

the pattern of eatches may be attributable 10 diff'zrent climatic factors.

5.11. Seasonal insect pest complex population at three different

maize ecosystem

The insect pest complex populations which are obtained from maize

ecosystem from three locations arc discussed bricfly as under

5.11.1. Inventory of insect pest population

The inventory of arthropod fauna from these locations reveaied that 13
arthropod orders wnder 40 families and  species were recorded. Order
Coleoptera recorded the maximum arthropod lamilies 11 no. viz Carabidae,
Coccinellidae, Cicindeliidae, Cerambycidae, Scarsbaeidac, Melononthidae,
Hydrophyllidae. Buprestidae, FElaterid, Meloidae and Curculiniodae. Family
Carabidac was recorded highly abundamt from all the locations and the
remaining {amilics recorded moderately or their presence. The Family
Hydrophillidaec was recorded only from piain area so as Curculiniodae from

foothill maize fieid.

Family Coreidae, Falgoridac, Pentatomidae, Cicadidae, Delphacidae
and Cieadellidae under orded Hemiptera were recorded with their genus
Leptocarisa spp. Dolycoris spp, Cofom spectra. Segatella spp and Cofam
spectra except for Falgoridae which genes was umidentified. It was evedent
from the table that the degree of their presence b reflected except for

Leptocorisa spp and Sogatellz spp which were not recorded from uphill. This

report i similar © the findings made by Ostbye (1978) and Devinder & ol
11}




(2007} they had reported high caiches of Coleoptera during June and July, and

noted that the group mostly & predators especially Carabidae and
Staphylinidane tend 1 alternate in their predation activities. They reported that
the carabidae showed peak of its aclivity during spring while Staphylinidae

were highest 1 number during summer by using light trap.

Field cricket Acheta spp. Short horned grasshopper Hierogfyphus spp.
long homed grasshopper (unidentified), and Mole cricket Grdloialpa
Africana were found recorded as highly abundant for the first two genus and

the remaining genus shows their presence from all the fields.

Formicidae and Vespidae, O: Hymenoptera represented by ams Doryius
orientalis and wasps (unidentified) were found recorded highly abundant n
plain and foothill and moderately abundant @ vphill (formicidac). where as
wasp presence was recorded from plain and {oothill bul was absent i uphill.
Likewise Dipteran flies Muscidac and leafminer Agromyzidae (vaidentified)
were recorded moderalely presem from all the felds. Also Dragonfly
Agriocnemis spp;, family Cocnagrionidae O: (donata was moderately abundant
and Agrionidac (Damsclily) records its presence from all the ficlds. The details
of the findings are discussed in the next chapter under svitable headings. The
findings are made similar © the findings reported by Devinder & ol (2007).
They had collected and siudied the nocturnal Orthoptera by means of light trap
and thc population fluctuations of twenty four species of Orthoplerans were
eorrelated with temperature and relative humidity. In all six families® viz,
Gryllidae. Gryllolalpidae. Tettigonidae (belonging 1o suborder Ensifera) and
Acrididae. Tridactylidae and Tetrigidac (belonging w suborder Caelif zra) were
collected. Gryllidac was Tound dominant followed by Tetrigidae & comparcd
© other families.
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5.11.2.Location wise insect pest complex population in maize in three
different maize ecosystems in Nagaland during September
2002 to August 2004,

|.ocation wise insect pest Fauna from three maizc ecosystcm compresses
of 5 orders and 7 familics with their genus, The data obtained from different
methods of collections m the experiments under the present investigations arc

tabulaicd with relative abundance o por cen are described as:.

Coleoptera

Under order Coleoptera, Chaffer beetle (Scarabaeidae; species
unidentiticd) was dominant pest recorded from all the fields. The per cent
records 47.46%. 54.79% and 9.61% a plains, foothills and uphill respectively.
It was evident from the table that fnothill record maximum pest populations

followed by plain and uphill.
Hemiptera

Brown lcalhopper (Sogatella spp) family Delphacidae; Order Hemiptera
was [ound recorded a plain and foothill area maiZze ecosysiemn 8 mean total of
26.04 and 22.82 & 19.84% and 17.19% respoctively, bul was nil & uphill area.

Orthoptera

Orthoptera belonging © two families were recorded during the period of

investigstion. viz. Family: Acrididae (geous: Heiroglyphus Spp) and
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Teiigomdae which was unidentitied. They were {nd present n ali the three
maize ficlds with a per cent population of 6.72%, 6.80%. 44.97% and 1.94%.
3.08%. 1160%: respectively {rom plain. oothill and uphill area maize ficld.

This diff erenees i pest stawus might be due to diff¢rent agronomic praetices as

suggested by Singh, (2009).

Isoptera

Per cent relative abundance of Odoniotermes spp under order isoplera
and family Termitidae was found reeorded as 16.63%. 1087% and 15.59%

from all the three maiz.e fields: plain {oothill and uphill respectively.

Lepidoptera

Two genus, Chile spp and Craphalococis spp under family Noctuidae
and Pyralidae (): l.epidoptera. were found recorded from all the fields exeept
fer family MNoctuidae. whiech was not recorded from uphill The per eent
relative abundanee was recorded as 0.41% and 3.94% for Chifo spp. from plain
and 1oothill. and eutworm Craphalocrocis spp.  (Noctuidag) was reeorded
099%6, 3.33% and 18.22% f{rom plain. {oothili and uphill as mean reiative

abundance respeetively.

The overall mean grant totals of 131.24., 13279 and 11.03 were

reeorded {rom three different locations of maize censystem.
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5.1.3. Seasonal insect pest population and their relative abundance
at three different locations of maize ecosystem during Sept.
2002 —Aug. 2004

Seasonal insect pest fauna and their relative abundance from three
inaize ecosystems are explained here with their genus. The data obtained from
different inethods of collections in the experiments under ‘the present
nvestigations are tabulated with rclative abundance in percentage  are
described below (Table 35).

Froun plain area (Dimapuer) maize field mean total of 133.07 insect pests
were recopded out of 7 different genus. The gelus (unidentified) but under
family Scarabaeidae commonly known a8 Chaffix beetle was the dominant
genus occupying 46.81% flollowed by Chilo spr. 32.41%. Seasonal relative
abundance of these pests was recorded as mean tolals of 19.55, 1733, 45.00
and 31,18 during autuinn. winter, spring and summer respectively. The
percentage scasonai distribution of these pests stood as 38.46% during summer

followed by 33.82% during spring,

Foothill area (Mcdzipheina) recorded the mean total population of insect
pest a 172,87, which were the highest among the three locations. Total
percentage of the pests recorded from foothilt area slood as 42.08% against
Scarabaeit beetles the highest followed by Delphacidae (hoppers) 18.84%,
Seasonal par cent distribution was found ®© be highest during spring season
44.22% and the next was summer 36.96%. Plain area maize field reported
more nuinber of insect pest as compared t© foothilt and uphill which may be
due 1o difference i altitude as suggested by  Srivastava and Raghuraman,
(2009} they reported that warmer temperature in temperate region will result

inere diverse and larger populations of arthropods,
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Two of the common species of pest were nol found at uphill area and
the dominant pest also differs from the former two lecations. Here Acrididae;
Short horned 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 hommed grass hoppers. termites and
cutwoerms. Scasonal relative abundance of these listed insect pests recorded m
per cent &8 20.85%. 6.26%. 28.74% and 44.15% during autumn. winter, spring

and summer seasons respectively.

5.12. Correlation coefficient (r) of seasonal inseet pests in relation
with weather factors

Correlation coefficient (r) of sclected insect pests was statistcally
analysed with weather factors such & mean temperature (lemp) average

rainfall (RF) and relative humidity (RH) prevailing n that particular region.

All the insect pests analysed shows positive correlations with weather
factors. [n plain area Chaffer beetle (r = 0.6346) and Brown plant hopper r =
0.8602) shows positively and significantly & 5% levels with average temp.
Acrididae Short horned grass hopper shows highly positive significant with all
the weather parameters 2s; temp {r =0.9326), RH {r = 0.9162} a 1% levels of
significant and RF {r = 0.6217). Tettigonidac and [Xclphacidae were found to
be correlated with RF (¢ = 0.6072) and RI r = 0.6714) a 4 levels of

significant respectively.

Correlation of insects pest from foothill area with weather facters shows
from the table that the temp. had positively correlated with insects like chaffer

beetle, brown plant hopper, shent horned prass hopper and steam borer, (r =
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0.7118. 0.9574. 0.8067 and 0.9574) respectively. In this foothill area insecq
pest (lermites} shows very highly and positive correlations with RF and Rit {r

= 09876 and 0.9856} and the femaining insect pests in this area shows positive
but non-significant correlationships. Which is in support © the report made by
Cdwards et af. (1975} and Hutson (1978) they reported that lemperaure s one

of the most important Tactors in dealing with the activities of Arthropods.

In uphill area pests like chaffer beetle, short horned grass hopper, long
homed grass hopper and tefmites sbows highly signiticant corrclations with
temperature a 1% levels of significanl (¢ = 0.9028, 0.8275and 03272
respectively exeept for termite where r= 0.6052. The listed insect pests beetles
and hoppers shows positively and bighly comelate with RF (R = 0.9350,
09844 and 0.9746) tespeclively where as the two grass hoppers shows
significant eorrelationship with RH (£ = 08970 and 092 7} respectively. And

the remaining pests show positive hut non significant with weather facrs,
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CHAPTER - V1
SUNMIMARY AND CONCLUSION

The investipation was carried oul & three different locations of maize
ecosystem having diff crem altitudes and apro climatic conditions © swdy on
diversity of arnthropods. seasonal insect pest's complex population and their
relationship with a-biotic factors. The study was conducted during September 2002
o August 2004, The observations were taken @ {ormightly intervals fir alf the
melhods of colliections except for Night active arthropods (light traps) which was
taken a standard week days.

The experimental findings of the present investipations are summarized as

fallows:

Biodiversity of soil surface arthropod from ihree different maize
Ecosystem:
» The family: Formicidae dominates the arthropod catches from three maize
agro ecosystems during the peniod of investigation.
* Formicidae was highly diversiied than any other arthropod a alf the
locations..
* The individual population records shows masimum during summer seasons (

Jun-Aug _) (2.87%) from plain are

Biodiversity of soil dwelling arthropod from fhree different maize
£COSY STems:
* Mites and Coltembolta dominates the arthropod caiches from soil exiraction
methods of coflection.
* Mite population was a s peak during summer ie. June-August.
*» Collembola population was highest during spring ic. March-May from al the

lacations.




» The rocords show that the arthropods populations are more during spring

seasons which fall before the onsel of summer monsoon.

Biodiversity of might active arthropod from (hree different maize
ecofysiemn:

s Family Hydrophillidac (waler bug) dominates the arthropod catches by light
traps in plain aren maize ecosystem which was characterized by cultivalion
of the field by irrigation water and was not found from foothills and uphill.

+ Coleapleran insects was recorded more diversified especially {amily
Scarabacidac.

» Light traps catches varies according o their nawre and size of the
individuals.

o The coleopteran dominates the arthropod catches i all he seasons.

Biodiversity of aerial arthropod from threc different maize ecosystem:
e The acrial arthropods specially the leaf and plant hopers dominaies the group
eg:- Family Delphacidae.
+ Delphacidac was more diversified i plain arca bt were absent d uphill.
+ ‘The aerial arthropods were most domifant during summer and i aulumn

seaeon N alt the locations.

Seasonal arthropod population from plain area {Dimapur):
s There were altogether 13 different arthropods Order and 41 difTerent
Families.
» UnderColeoptera 8 Families were Tecorded the highest numberot arthropod
was recorded under {amiliy Scarabaeidae (7.43%)
» Family Formicidae recorded the highest number of individuals, a totals of

2729.45 {27.37%) was recorded during the period of investigation.
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Family Apidae recorded the minimum number (0.08 }
A maximum of 362. 18 numbers of different arthtopods was recorded during

spring season n 2003,

¢ A mesn prand total of 838.35 diffzrernt arthropods were recorded from Plain

area (Dimapur}.

Seasonal arthropod pepulation from foothill area (Medziphema):

e The Order Coleoptera and Hemeptera recorded the maximum number of

arthropod families of 8 each. (Table 24).

There ware altogether 13 ordes and 41 Families.

Alotal of 98,73 diffzrent anhropods were recorded during March-May

A mean grand 1otal of 29785 differem arthropods were recorded from
Foothill area (Medziphema) during Sep1.2002 10 Aug. 2004,

Family Scarabacidac rccirded the highest mumber of individual (72.75
nos.); 24.43%

Seasonal arthrepod population from uphill area (Kohima):

Altogether 13 Orders and 32 dfferent families were recorded during the
seasons, (Table 25)

A mean grand total of 297.35 individuals anhropods were recorded during

Lhe entire seasons.

A total of 126.59 diff zrent arthropods were recorded during summer months
fallowed by 98.72 during spring season

(rder Coleoplera revorded the maximum Families of 8.

Family Entomobyridas o Collembola recorded the maxImum. 140.75

individuals.




Helative abundance of common arthropod populations at three diff erent

Iupqﬁnns in maize ecosystem of Nagaland

Seasonal and common arthropod populations in maize ecosystem # three
difTerent Jocalions (plain area, foothill and uphill) ae comprised of 13
orders having families 27,

Order Coleoptera found v more diverse arthropod order.

Individual totals arthropod was highest for Family Formicidae.

Arthropod population siants building up during spring and resches its peak
during mid Summer.

Soeme arthropod population was at their highesit during summer a foothill
maiz.¢ cCnsysiem.

There was nol much differences in population densities A foolhill s
compared © plain arca.

Total arthropod number was less @ uphill area maize field.297.25 only.,
Minimum anhropod population was during winter months.

Many of the key insect pesls were not soeworded from uphill area,

Seasonal abundance of common arthropods and their correlation wilb

abiotic Faclors

The study on correlation coeflicient (r) of arthropods orders of maize field

consisl of 13 orders Viz:- Coleoplera. Hemiptera, Orthoptern, Hymenoplera,

Diptera, Odonata, Lepidoplera, [soptera, Dictyopiera, Dermaplera, Arachnida,

Collembola and Acarina. The orders are studied with weather parameters such as

lemperature, rainfal and relative bumidily for their correlation under three

diff erent maize field ccosyslems.
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All the of arthropod group hed shown positive and signilicant relationship

a ¥ and 1% level of significance and nope of the group had negative
significant relationship with abiotic factars.

Abundance of Coleoptera in maize ccosystem was high during rainy
seasons, while they were absent during winter a plain area.

From plain area weather factor plays an important role of correlation with
lemperature.

Arthrepod population ecord more during spring seasan in numbers

The cormrelation () for Diptera vacies according © the locations @ in plains
€ & positively correlated and significant with rainfull and bumidity but
posilive non-significance with temperature.

Delphacidae recorded from plain and foothills area maize {ield but was not
recorded from uphill. The resson for nil report on Brown plant hopper
might be due k higher altilude or low temperaure {(further siudies has 1 be

carried out). Their most active period was recorded during surnmer.

Seasomn:l insect pest complex: at three dilTerenl miaize ecosysiem

The seasonal hseet pest complex that are found a ditferemt locations was
booked under 5 orders and ¥ f amilies.
Natural gnemies, non-insect pes and others are listed n table 2 under
inventory of insect pest fauna I maize ecosysiemn.
Chatter beeclle {Scarabacidae) was dominant ped recorded from all the
Fields.
Rrown leafhopper {Sogatefla spp) family Delphacidae; Order Hemiptera
was fiund recorded a plain and foothil arca maize ecosysiem but was
absent I uphill.
Acrididae (getws; feroglyphus Spp) and Tettigonidae  which was
unidentified were found present m all he three maize fields.

122



Odontotermes spp under order lsoptera and family Termitidae was found

recorded from all the three maize fields; plain foothilt and uphill as major
pest.

Chile spp and Craphalocrocis spp under family Noctuidae and Pyralidae O:
Lepidoptera, were found recorded from all the fields except for family
Noctuidae, which was not recorded from uphili.

Seasonal insect pest population and their relative abundance at three

diff erent locations of maize ecosystem during Correlation coefficient (r}

of seasonal Imsect pests v relation with weather factors

All the insect pess analysed shows positive comrelations with weather
factors.{significant and non-significant).

Scarabaeidae; Chaffer beetie dominates the pest populaton m relahve
abundance percentage from plain area maize fidd which was almost half of
the total pest population.

Acrididae; Shot homed grass hopper shows wvery high and positive
significane with all the weather parameters in all three locations.

It tas been observed that uphifl maize field is more diverse than the other
o plain and foothiil area maize field bu the faunal populations are Jess
Brown plant hopper Delphacidae and swm borer Pyralidae (Chile spp)
which was supposed 1 be majof pest was not Hund a uphill.
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Conclusion

From the shove study the following conclusion n be made:-

Arthropods plays a majpor role i this important maize crop as pests

as well & n balancing the environment.

The findings of the present smdy indicate the rickness of arthropod
diversity is dominant & warmer and humid agro ccosystem (Le lower

altitude).

[t also indicates the different faunas that they inhabit such as soil
surlace dwellers, soil dwellers, night active and aerial arthropods
which can be good tools m identifying the wypes of arthropod a

farmers' level

The study of arthropod on seasonal abundance and their relationship
with weather factors will help o know their active periods.

Soma key pest of maze eg- Brown plant hopper (Delphacidae:
Hemiptera) and Maize stem  borer Chilo spp (Pyralidae:
Lepidoptera) were not been recorded during investigalions from
uphill ares maize field. And therefore further swdies have © be

carried out o future,
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APPENDIX 1

Meteorological observatiop during the pericd of investigation at lowland,
Dimapur. (September 2002—September 2004)

Temperature {°C) Total Relative
Months e Micsionum Mean I‘i:mfaii humidity
{mm} (%%

2002
September 32.14 2493 2854 179.00 85 83
October 29.09 23.06 2607 62.60 G0.50
November 259 19.20 2255 8.50 26.40
December 22.61 1695 19.78 - 87.96

2003
An uary 2087 12.00 16.44 0.00 9140
February 22.80 14.00 1840 000 90.30
March 27.77 20.40 24.08 15.30 83.38
April 2916 21.66 25.41 121.00 8990
May 30.06 7.35 26.70 34.20 88.45
June 3540 26.60 29.00 12880 2610
July 3280 2780 30.30 10530 8640
August 32.50 2630 29.40 440,00 87.20
Sepiember 33.40 2750 30.45 2453 89.10
Ociober 3080 25.10 27.95 137.7 90.90
November 24.30 18.90 21.60 8.20 87.30
December 21.80 15.00 g 40 19.30 BR.40

2004 [
January 21.00 12.30 16.65 7.90 89.80
February 21.60 14.80 18.20 0.00 88.00
March 29.90 21.60 2575 15.20 87.50
April 30.30 26,70 28.50 22940 91.80
May 30.20 27.00 28.60 18 .80 89.50
June 29.70 25.50 27.60 186.00 90.80
July 30.30 2420 2725 368.00 2.7
August 31.70 26.50 29.10 51,00 94,20
September 3240 21.70 30.05 224.40 04 50




APPENDIX 11

Meteorological observation during the period of investigation at Foothill,

Medziphema. {September 2002 September 2004)

Temperature (°C Total Relative
honGs Maximum Minimum Mean r?:ﬂ;zﬂ hm;:}::ny

2002
September 30.46 2460 27.53 32000 87.25
October 2787 22.54 25.21 151.20 871.77
November 22.50 19.39 20.95 20.70 29.78
December 18.72 14.06 16.39 0.00 76.79

2003
January 1817 12.17 15.17 37.50 85.51
February 21.50 15.37 18.44 17.60 76.37
March 26.12 19.00 22.56 41.50 73.29
Apfil 2913 2220 2567 175.10 7783
May 30.51 24.58 27.55 140.50 71.64
June 30.46 25.50 2798 23010 87.26
July 31.87 26.16 29.02 193.10 86.29
Aligzust 3090 26.29 28.60 242.60 95.80
September 3050 2586 2818 226,50 96.73
October 21.93 23.80 2587 230.70 05.80
November 23 82 18.56 2119 11.90 7716
Diecemnber 20.64 15.87 13.26 2040 7938

2004
January 19.56 13.70 16.63 0.00 79.10
February 20.16 15.05 17.6] 890 64.55
March 29.50 23.30 26.40 L6440 57.85
April 30.00 28.16 29.08 252,30 62.21
May 30.55 27.20 28.88 94.70 70.29
June 28.00 26.38 27.19 222.00 74.53
July 2900 26.00 27.50 480.00 72.00
Augpsi 31.00 27.06 29.03 213.70 88.00
September 3000 24.66 27.33 310.00 10146

I




APPENDIX 1

Meteorological observation during the period of investigation at upland.
Kohima. (September 2002— September 2004)
' Tem perature {(°C) Total Relative
i MaL-cimim Minitnum Mean r?:::;a!ll hu?:;:uy
2002
L September 2810 21.90 25.00 192.80 81.50
October 25.40 18.20 21.80 53.00 81.90
November 21.60 16.10 I8.85 75.10 78.20
December 19.60 11.90 15.75 0.00 71.10
2003
January iB.530 980 14.15 46.00 71.10
Febru ary 24.00 11.50 17.75 23.00 73.80
March 27.50 14.00 20.75 72.00 3880
Apri 2622 15.06 2064 119.60 62.73
May 27.70 17.26 2 .48 225.40 66.00
June 28.05 19.73 23.89 212.G0 7990
July 28 60 2024 24 42 171.0 77.06
Au gust 28.90 20.05 24.48 290040 83.90
September 27.54 19.59 23.57 311.G0 78 83
October 35490 17.61 21.57 203.50 78.19
November 22.84 12.43 17.64 0.00 58.40
December 2090 11.50 16.2 61.00 62.12
2004
lanuary 19.77 9.29 14.53 54.00 58.29
Febru ary 21.G0 965 15.33 06.00 45.55
March 27.08 15.30 2].19 1404 45.16
Apnil 2583 15.10 2047 136.50 6993
May 28 8% 17.79 .34 143.20 73.48
June 27.83 19.63 23.73 173.6G0 82.70
July 2788 19.25 23.57 526.00 8393
‘ August 29.58 19.59 4.59 337.00 £0.09
September 26.83 18.8] 22.82 281.6 83.66

I
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