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aims by reverse the procvess of fisons il
Belt and Road vagmation of China by magmifving ity
o 0 . imternatiomal outreach The mega project of
Imtlatl‘ve: BRI reflects the new offensive Chinese

Ch.lnese Nationa]ism :m;.;;m:' iy expamiion with the

The proposed paper 1 explamarory and
anchytical in nature 1l propases 1o refer b both

Chinese ey and secomdar, vourcor of informataom
s With the help of hiviorcal analytical method
Cﬁloma]_lgm? “this paper rics fo imvestigaie the aspect of new

nationaliym behind Ching v Belr & Road
Imitiativex, ity mpoct avd reperciastons on
globad politics i order 1o comguer a befter

Prof. Kﬂlpmﬂ. S. Agfﬂhﬂl'i understanding. Along-with it afro docaes

what BRI is? iy global foctprint amd tres 1o

. uncover the truth hofind the Joatroversies
\la.rmwnfun has been a perilous journey for myths af real motive of the Chinese mego
China shaped by the historical foctor of project as the critics see i@ @ the mow
humitiation of great China by foreign powers. 1 iotiom which i an expression of the
Recogmizing Ching as a vietim country is a hyper mationalism
core theme of Clunexe edition of nationalism :
Mmﬁrwﬂmm Introduction
Chinexe m;ddﬂﬂl m by the histoncal facsor of
weTe ) TEETS
China il i f Chuna by furewgn v
until they fuced sethe
WMH*I




I ——

ed this project. Ininated in

jes have SIgn
COUNOCs has now soetched deep

the drawbacks of the ruling regume. The slogan S
of ‘China Drcam,” given by the president of 2013, the BH.'I Pmlfﬂ ¢. and even Laon
Chana Xi . fi into Afnca, Asia, Evrop

: Xi Zinping, as soon as he assumed othee become the new dewice for

m 2012, undechned the need for “great repewal  America " h:l-l ' liical and economi
of the Chipese” nation.” This ambitious China China’s foreign Pf’m&;‘c I-""fm b aid and :
Dream secks 1 retricve lost teritones and SEINN sy This flagship program of
reshaplag of border with its neighbour investrment p B RIS ags ﬁPaIm I_’:"“l i
countnes 10 achieve the gory of past days But  China remains 3 Euf_ﬂ""':* ot SIgMAc " T""l
parsdoxscally the success of the nanonalist card  for strategic discussions, securty EHHELTI-'I-'{ ard
in favor of Communist Party of China lies on academic discourses, all over the world. The
some other factors and the cconomic projress mega project of China has been a matter of
and prosperiry 15 cructal one among these, The  great argumenm'tiun among the su'falfrsiﬂ and
mega nfrastructuaal project of BRI has been scademicians of the world with divided

seen as an important ol 1o felbill the opinions that whether BRI is an altruistc efior
smbitous Chima Dream. BRI has been of China 1o change the desany of under
visuslized o reverse the impact of financial developed and developing countries and 1o
rragnation of China by magnifying i improve their level of life standard or it is o

international outresch. The mega project of veiled instrument of the Communist Parry of

BRI n:ﬂm: du muﬁum Chmm China to exploit the member states in colonil

J;:-Immhm which wims its expansion with the  manner and destabilizing democracics through

orces of globalason although both the irs debt trap and economic influence. The

Fﬂrﬁ_: wradicory o each other. hegemonic approach of China is visible nor
the lytica only in the economic and Geo-strategic sphere,
>3 ~of it is more evident in the institutional and

e, st and repercussions on  <xamples o prove. dhat the o raraparcr
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mcklessly and mscnnnively. Along with these
incidents the regon of Central Ama, which i
vory crocial o the sugcess ol HHI w alsn
witnessing discomion and concern for theis
sovereignty with the growang economuc amd
political inteeference of Chine karakhsran was
the first country where Chinese President X
Jinpang fiest time weveiled the ambitious OBOR
project plan in 2013 Although Kazakhstan
welcomes Chinas BRI wutiative and it
development aid but 1 conssstent presence

the conmtry s bemg 2 mawer of distress. In
Kazakhstan, the construcnion program under
BRI, i ominousk dependent an Chinese
laborers, who come here on work visas. The
growang populstion of these migramt Chinese
warkers, b 3 worrying factor as it not anly
falling local confrontanon and social anxiety
bt also ivinng occavional violent dispures,
are pushing the government 1o ke the steps to
m the Kingzstan, wher
poced € i

o b il .

The irony is thar despire these
assurances many instances of trapped smalle,
ceonomies in Africa, Southeast Asin, South
Asis and Latn America, signs the BRI as a new
form of colontalism where the Communis
Republic of China is ruthlessly intensitying i,
mntluence

This s & facr thar from the past few
years Chinese mdustnes are lucing the F!'HF.!l-rlr.
of aver production, and the slowdown of the
ceunomy has wornsened the situation, thus the
infraserucrure projects like BRI provides a gocoud
aption o maintain the over-capacites of
industries as well as the mte of economic
growth. With the help of investment in massive
nfrastrucrural projects overseas and mcky
trade tactics China has left no stone unmirmed
o extrict the natural resources, exclusively
mineral deposits, gasolines and agrarian
merchandises etc. from every nook and crann
of the wotld 0 full up the everlasnng ravenous
appetite of its industries,

- 3 s of Chinese manifestation
that BRI i an attempt 1o provide fund

-r“' o boost the made through the
development of infrastrucrure worldwide, ir's
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uE the internanonal Dindes
L ey occasinnis the ( Winse Iradrnlup s
dechured that makmg China

the wpenower of
the wyirkd i thew

histore misson” gl ol
Choe has the pretential i l||'|n|.: A TR

“poakical
o iy Ihiamiemn

Yacrss the workl The hunese
lesdership envivions that the ( hnese version of
wictalmm s the key 10 resolvy the probilems
teoed b developed o well & under developang
cosmmes. Ths they visualioe BR) s the
cxpression of “Uhinese wisdom™ ¥, inended 1o
shvantage the coioe warkd, The developing
wortd oF Atrcs and many Astan nations are ar
the great nskh of new wild colonial CAmpagn
run by Chasa This & an alarming ume tor the
winrkd ro waking up 10 this muassivie tsue, before
s oo late
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The Emerging Post-Pandemic World Ord,

And Challenges for Foreign Policy of Indi,

——

Dr. Kalpana S. Agrahari

The imternational crisis of health named COVID-19 has brought into focus the various ﬂ";"’“" {
the emerging global geopalitical arder. In the era of the COVID-19 pandemic, a new debate by,
arisen focusing on the theme of the beginning of a new global order and its effect in the po,
pandemic era. .

The dominance of the U S A. seems to be eroded with the emergence of China a:
irresponsible superpower and the new cold war is knocking on the door. The growing r it Detwes,
the U1S. and Chinese bilateral relations is the instanianeous strategic consequence of the probie,
while its gradual outcome is obvious with the speculation of an era of mew cold war between i,
U.S. and China. Indian diplomacy is also facing the changing realities of the global order. th
significant question arises, how its diplomacy could secure ifs status in challenging stratey,
situations? This research paper tries 1o analyze the emerging trends of post-pandemic world ord
and its challenges for Indian foreign policy and it also unearths the ways out for Indian diplome:
in a world predicted 1o he more unsiable and more vulnerable, crippled with the financial catastropk
of unemplovment, recession, insecurity, and much more other problems.

The international crisis of health named COVID- 19 has brought into focus the vanous contoe
of the emerging global geopolitical arder. In the era of the COVID-19 pandemic, a new debate
arisen fﬂcuﬁiﬂg on the thmdfh .-,._ ning “f.m'ML iu =m L sk o
pandemic . The cing gobal e s digpaongon opiion towaels Clis wich ccaain o
henyite. S sk 2 e of epach. The indication of fun
wotld order is not only forei ”ﬂ.- -..‘i o fct ace e

question anses, what may be the ¢ Inc je emerging global orde

. " tions? This researr



t the USA., established since World War I1, seems 1o be eroded. With the emergence of China as an
responsible i

e ““F‘W‘fnthtwuulwhknuchhgdwdqm.whﬂcrh:uthumﬁumafﬂugh&-
e ‘nﬂmd" cconomic and polincal shocks of the disease. The growing rift between the US.
nd Chinese bilateral relations is the instantaneous strategic consequence of the problem while irs
.T:du.l vutcome I8 obvious with the speculanon of an era of new cold war' between the US. and
‘hina.

Th"'u's-*’\-'ﬂm“?!hnwdlmupnﬂwﬁ:nrﬂmﬂclmmrdsmmint}nmnhnkufdhtﬂe
ok a U-turn and showed 2 very hard stance against the communist tegime, immediately, after the
utbreak of the pandemic in its own country. The USA has not only accused China of mishandling
“m:lhhﬁﬂ_whmmcmnhmhlhnﬂmmmﬁrm _
w disease globally. Even Mr. Trump provoked China by calling it a Chinese Virus® and warned of
Rous consequences to face by China. Mr. Mike Pompen, the Secretary of State of USA repeated
s bombast against China and indicated thar the USA has evidence that the virus emerged from the
boratory of China, although admitted thar the doubt remains about the origin of it.

Retaliating to American allegations China not only accused the Trump administration of
usgovernment but the official media of China had left no stone unturned in tunting the superpower
i the world for its pitiable grip over the pandemic. The aggressive Chincse propaganda machinery
red 1 best to link the origin of the infectious agent, spread by the American soldiers’, and rermed
as bio-weapon against China and also blamed the western powers for mcist discrimination against




China’s rise as next to su wer has become a factor of great concern for the U'b"'i‘_" w
Ph}f"".d an important role in rch:;.E::; the isolation of the People’s chubhc. of China, 'hﬂ'[.-"lng thyy
p:tlilncal and fnancial integration would pave the way for liberal d:mOCf?C!f in the mmhtanan.m,,_.‘
.n.fomm‘d,\‘. this hope of the USA. Proven to be a mirage only, as the sohdlfymg of the RUﬂmnlanm
Te8lme of China with the global political and economic system has backed China to adopt 2 mor

ABBTESSive posture and further irresponsible behavior. At present, when the whole world is tt"'c"':'ﬂ
h'f“ of pandemic originated in China, China is looking forward to assuming global leadership., Along
with America’s faltering actions and rerreat from the leadership responsibilities has created a gloh,)

Vacuum of power and leadership. 1.

Another major effect of the post-COVID-19 world is noticeable in the rising skepticism fowarg,
the Blobalization process. Since the 90s, the process of globalization has been daunting the internationy
system, but the overwhelming proliferation of disease has amplified the anti-globalization sentiment
It appears the procedure of push back to globalization’, which is visible now all over the world with
the feeling of “My Nation First ", has been accelerated by COVID-19. There is a tendency among
leaders of the world to concentrate on their own national and immediate interests rather than to

focus on amalgamating the interests beyond their boundaries. The aftershocks of the crsis resulting
in the devastating world cconomy may actuvate the policies of protectionism worldwide®, The growing
i i ies to move their globally distributed production units back

¢ perils of dependency on overseas supplics,

ts of imports and put emphasis on the

India for ‘Aatmanirihar Bharat, s




. Another major development of the post-COVID wothd may be noted in the n#f of Fnrupean
Uiy, which has yet 1o overcome the shocks of Brexit. The contemporary catastrophic situanon of
the pandernic i much bigger than the challenging phase of the migration crisis, the financial crisis of
2008, and the North-South divide within Europe'” in the past, faced by it The members of the
Union, which have hardly survived the bumps of 2008 damage, are confronting the deep bruises w0
their cconomues as 4 repercussion of long lock-dewms. The most worrying factor is the apprehensiveness
towards the unrestncied monlity of people, free borders, and services, which have been the core
themes of the European Union. The one-sided clming of borders and stopping of air travel by some
of EL. member states defying Schengen-Visa® policy also bought & sharper focus on it In the way
the cnsis was overtuken by Ching as an apportunity o deliver medical assistance to ltaly, further
denting the myth of European unity.

EL s ar o position now, where it has 1o justity s being for s member nanons. In the
muaner, the call of lraly to get medical equipment was tamed down and the export of medical
cquipment and protective gear was banned by its fellow countries indicated the ‘my-country-first
mood” in the conunent. In rotal, the question is yet to be answered thar, "Will the effect of lhc
pmdmucmunhn::llcl'imnmmuim:inthcuni:y“pf:hpﬁ,u.?lnlhgmumtcimmu
seems fardy difficult 1o maintan the imaginings of the united E.U. as a strategic superpower with
liberal democracies, as the factors that kept it together, are now risking to pull it apan.

Challenges for Indian Foreign Policy .

lnthnli::ppdicy,mmwh-'

Whale i the first tenure of
mﬁﬁmwdlﬂhuﬂhﬂ.iﬂ'
the global stage o an wnflucntial o
immediate nesghbors, while at the a




wldered the responsibility as the “gemeric pharm,,

Dosing i ;
espute (s onant ined resonarces, India had sh R ey sl tok

: Yaracctamol
af bty purdd L14] -.H]! II'II!]P |||| cusenitial lill]'."l‘. '\lll'i‘l s I"-{J Mlll I.;r.u:uu -
ed online webinars 10 train

¢ in controlling the pandemic along wy
India donated essennal drugs 4
ludhing Amenca, Fure Pe, and
er medical supplies. |,

health wiirke,
alwii ¢ wtended s Mippon lhnmp_h ih|.:1|ﬂ| MCATs ‘"u' ““"!““

for SAARC and Afocan nation™ and sharing its expenenc
research and progress in developing the vaccine and medicine.
medical ad 1o almost 40 nanons” directly while 60 other countries nc
Latin Amenca had been also provided with commercial medicinal and oth l
sddition o coordinate the ghobal sction o fight pandemic India virnally engaped ‘I.'““"' o "' Segm
bilaterally and actvely partcipated ar mulnlateral forums of NAM, (20, BRICKS, and RICS

To find the ways 1o tackle the pandemic collecnvely Pame Mimster Narendra M.n-{h addresse
the nanons of “Global South” ar the digital plarform™ of “NAM™ on 11th May 2020. This step wa
apprecurcd by many as o nght step though tken late due 1o the reluctance of PM. Modi i joinng
the carher two summits of NAM in 2016 in Venezueln and 2019 ar Azerbaijan subsequently. The
svordance of the NAM sunimits by PM Modi was pretended by many as the departure of Indiy
toreym policy from s independent posture, thus PM Modis first engagement ever 1o the NAM wa
observed by many as a reversion of NDA' foreign policy. However, one cannot deny the relevance
OF NAM as an ant-western block ot the remnants of the cold war as the world is again at the briok
of a new cold war and NAM provides a significant™ diplomaric space to safeguard its strategi
Interests

India also motivared™ Saudi Arabia, the present chair of G-20 for organizing a virrual
conference on the COVID-19 pandemic on 26th March 2020, Addressing the Head of State's of the
worlds wp 20 cconomies, PM Modi urged for increasing the budget of WHO and supported the
idea for moculanng” a major amount of US § 5 trillion into the world economy 1o overcome the
challenges of recession. . _ -

The generosry of Indian diplomacy under *Mission Sagar’ during the pandemic displaycd
India’s vision of ‘sewrity ma' for  th ' __ ‘Mission s‘m’m Indis
propelled special ininative _ ar, Mauritius, Sevchelle
Comoros, and the Maldives | prov “them M d Me asmstance with its Naval
Ship ‘INS Kesari'. Y

Indua absor ook part it
last week of April 2020 o di
In his virnual address, Ministe
bold step of early Lock-do
spread of the disease. The §
intensifying relations with
already blocked the pande
that none of the

by India. Thas, i

Porcgn Affairs’ in the
rhmm“
¢ effectivencss of the
1I:'.- bl hm the

¥




explore hard-balancing opuons 1o counter the antagonistic tactics of the authontanve regpme of
Chana

India has put special efforrs 1o deepen 1ts corporation with the US in defense, straregic areas,
and econoone arcas. With the growing ovalry with China, the US has also invested a lot i s
refationshup with Inda. Both the democranc systems not only share the core values and common
mterest but the recent bullving and irresponsible hegemony of China have made deep partnership
necessary for both the countnies, though, the arcas of discomfort also persist particulasly in the areas

of mmugranon and especually 1 trade-related ssues that need 10 resolve ractfully.

Summing Up

The comemporary circumstances in international politics reflect a kind of global leadership vacuum;
the fragmented wnity of the European Union does not place it in a leading position. Russia and the
UK., which could have shown some leadership potential seem disadvantaged by their own internal
problems and cconomuc slowdown. India, despite its moral power, appears far behind from the sight,
which 15, 10 great cnss and set to face graver challenges due to prolonged lockdown and globally
second worst affected country by COVID-19. In such circumstances, China has left no stone unrurned
1> pretend iself as the only country with the potential ro lead the world. This siruation creates the
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Abstract: Antheraea proylei Jolly was recorded under laboratory conditions at a temperature of 20-25°C and
relative humidity was 60-65%. The biological table of this moth has been studied on Quercus glauca for the first time. A
female laid about 90-120 eggs. The eggs are spherical in shape and creamish brown in colour. The incubation period of
eggs was record 2 to 3 days. The larval duration from 1% instar to 5" instar varied from 40 to 47 days (43.0+2.84days)
depending upon the temperature. The pupal stage lasted for 16-19 days while (18.2+ 1.32days) the adults survived for 1 to
7 days (4.67 + 1.21days). 20% of larval mortality and no pupal mortality was observed.

Index terms- Life-history, Antheraea proylei, Quercus glauca, morphological parameter

I. INTRODUCTION

India is the second largest producer of silk in the world and has large domestic market for silk products. The silk is
produced by different types of silkworms belonging to the families Bombycidae and Saturniidae of the order
Lepidoptera. Oak tasar silkworms are non-mulberry silkworm. (Devi, 2012) recorded different kinds of non-mulberry
silkworms producing silk these are tropical and temperate tasar, eri, muga and anaphe but approximately 95% of global
production of non-mulberry silk produced by tasar silkworm. The oak forests in Central Himalaya are the natural
habitats oak feeding Antheraea species of the thirty species of Antheraea recorded worldwide (Crotch, 1956), thirty-one
species have been reported from Indo-Australian region (Seitz, 1933). Albough (1986) and Singh et al. (2000) have
reported on the distribution and food plants of Antheraea species. A number of families depends on cultivation of oak
tasar for their livelihood in Central Himalayan region of Uttarakhand but the farmers face of number of constraints in
the selection of area for culturing and the food plant. A number of studies on the growth, development, cocoon yield and
reproduction of Antheraea species fed different food plants have been reported (Ranjan et al., 1996; Kumar et al., 2013;
Nath and Joshi, 2015; Singh et al., 2017; Subharani et al., 2017). However there are no reports on life-cycle and
morphometric characters of different stages of A. proylei reared on Q. glauca under laboratory conditions.

Il. MATERIALS AND METHODS

Temperature plays an important role in influencing behaviour, growth, reproduction and mortality rate of insects.
(Benchamin and Jolly, 1986; Shiva Kumar et al., 1987). The life-cycle of A. proylei was studied under laboratory
conditions (temperature 24-25°C and relative humidity 60-65%).

A. Stock maintenance: Eggs are collected from Regional Sericultural Research Station (RSRS), Bhimtal and

brought in laboratory. Eggs for incubation were kept in petridishes placed on moistened blotting paper in order to
prevent them from desiccation. On hatching, larva were fed with fresh tendor leaves of Q. glauca daily.
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B. Morphometric parameters: The larval length, pupal length and adult body length were measured from head to

the abdomen. The wing span of adult was also measured. All the measurements were done with the help of a
scale. The larval weight, pupal weight, cocoon weight and shell weight are measured through weighing machine.

I11. RESULTS AND DISCUSSION

1.

2.

Duration of development: The duration of development of A. proylei is presented in Table 1. The duration of
eggs was 2.6 +£0.86 days while of the larvae 43+2.84 days. The duration of first instar was 5.4+0.48 days, second
instar 6.4+0.48 days, third instar 7.2+0.4 days, fourth instar 9.8+0.74 and fifth instar 14.2+0.74 days. The
duration of pupa was 7.4+0.48 days. Dash et al. (1992), Ojala et al. (2005), Behmer (2006), Cizek et al. (2006)
and Jena (2016) have reported that required nutrition and suitable host plant enhance the development and
growth of insect larvae. Subharani et al. (2017) reported that the larvae of Antheraea proylei when fed on Q.
serrata and Q. griffithi took 38 days, took 43 days when fed on Lithocarpus dealbata. In comparison, the larvae
of A. proylei fed on Q. glauca completed their development in 42 to 48 days in the presence study and fall in the
range as reported by Subharani et al. (2017).

Morphological characteristics

A. Eggs: The morphology of eggs represents that they are oval in shape and are laid in masses. Freshly laid eggs

are brownish white in colour. After chemical washing, some of them turn greenish-white in colour, while
majority of the eggs are creamish brown in colour. The duration of egg laying is upto 72 hours and a female laid
90-120 eggs in one time.

B. Larvae: The newly hatched larvae are black in colour. The larvae changes to light green colour on reaching

second instar stage. From third to fifth instar stage, the colour of larvae is shiny green. Narayanan et al. (1967)
postulated that growth of silkworm is favoured when it is fed on tendor leaves having higher nutritional value.
The changes in climatic conditions, nutritional contents and feeding time period influences the larval body size
(Davidowitz et al., 2004; Miller, 2005; He and Wang, 2006). On maintaining constant temperature and relative
humidity (24-25°C and 60-65% , respectively) it was also observed that the length and weight of larvae
increases significantly from first instar to fifth instar larval stages in the present study also.

C. Pupa: Pupa is reddish brown in colour and elongated oval in shape. The abdomen is movable. The weight of

female pupa is heavier than male pupa in the present study as similar results have been reported for A. mylitta by
Nayak and Guru (1998).

D. Cocoon characters: The cocoon characters was estimated by measuring cocoon weight and shell weight.

Cocoon weight was 7.70+0.81g and shell weight was 1.15+0.104g. Reddy et al. (2010) reported that superiority
of food plants in oak tasar silkworm A. proylei is a major contributing factor for the higher and better quality
yield of cocoon. Less larval mortality rate observed in case of Q. serrata as a host plant for larva, representing
more yield in cocoon production. Low percent mortality was observed in A. proylei larvae fed on Q. glauca
(host plant) in the present study also.

Adults: The moth is light-brownish in colour. The adult male is smaller in size (3.5 cm) than adult female (4.0
cm) in length respectively. The wing span of female moth is 12cm and that of male is 10cm. The moths survive
for 1-7 days.

Mating behavior: The females mate only ones during their life span and lay upto 90-120 eggs, and survive for
3-4 days after lying eggs.
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Tablel: Duration of Antheraea proylei on Quercus glauca on leaves under laboratory conditions

Duration (Days)
Developmental stages Range Mean £ SE
Eggs 2-3 2.6+0.86
Larva First instar 5-6 5.4+0.49
Second instar 6-7 6.4+0.48
Third instar 7-8 7.2+0.40
Fourth instar 9-11 9.8+0.74
Fifth instar 13-15 14.2+0.74
Total 40-47 43.0£2.85
Pupa 16-19 18.2+1.32

Table 2: Morphometric measurement of A. proylei

Developmental stages | Length (cm) Weight (g) Colour Wing-span (cm)

Larva | 1*instar 1.21+0.03 0.0058+0.001 Black -

2" instar 2.40+0.023 0.077 + 0.004 Light green -

3" instar 3.15+0.042 0.19 +0.01 Light green -

AN instar 4.02+0.18 0.39 + 0.02 Light green -

5™ instar 8.23+1.93 0.88 + 0.50 Light green -
Pupa 2.88+0.09 6.55+0.87 Blackish brown -
Adult | Male 2.67+0.12 - Light brown 2.67+0.12

Female 3.13+0.066 - Light brown 3.13+0.06
Cocoon weight - 7.70+0.81 Brownish white -
Shell weight - 1.15+0.104 Brownish white -
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ABSTRACT

Spiders play vital role in agro ecosystem as pest control agent. The present study was conducted in two different agro-
ecosystems viz. rice and mix vegetable of Kaladhungi district Nainital, located in bhabararea of Kumaun region of
Uttarakhand. The sample is obtained using hand picking method and sweep net method. The data analysis includes the
Simpson Indices, Shannon-Weiner’s diversity and Species Richness of species between two agro ecosystems. All diversity
indices like Simpson Indices, Shannon-Weiner’s diversity and Species Richness of spiders are found higher in mix
vegetable field (0.96, 3.27, 4.98) and less in rice field (0.94, 2.96, 3.71) respectively. Most dominant species was Pardosa
pseudoannulata comprises highest numbers of individuals (45) and most dominant family was Araneidae comprises 8
species. The major guild structure observed from study site were Orb weavers, branch dweller ground dwellers, space
web dwellers, sheet web builders and foliage dwellers. The most dominant guild was an orb weaver comprises 45% of
total species. The highest number of individuals was observed from mix vegetable crop field(414) and lowest from rice
field (219).The results of the study revealed that the mix vegetable crop field is more favourable for spiders as compare
to rice field.

Key words: Spider, Mix vegetable, Rice, Bhabar, Guild structure
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INTRODUCTION

Spiders or Araneae are members of the spider family Arachnida. They are the most common group of
builders of spiral wheel-shaped webs often found in gardens, fields and forests. Araneids have eight
similar eyes, hairy or spiny legs and no stridulating organs [12]. Spiders are ubiquitous in distribution,
except for a few niches, such as Arctic and Antarctica. Almost every plant has its spider fauna, as do dead
leaves, on the forest floor and on the tress during the winter [13]. There are about 45,700 recorded spider
species and 114 families and they could achieve this level of diversity due to their higher adaptive value
apart from morphological and behavioural uniqueness [1].

Spider is classified as generalist predator and has a great influence toward the structure of the
community, especially the food chain and food web. Spiders play important role as the predator,
especially the predator of insects and therefore they contribute to control the insect population [2,6].
Spiders are little studied in environments like agro-ecosystems and nearby lands. In Uttarakhand, there is
no study on the spider fauna in rice and vegetable plantations even though forest ecosystem have been
studied in small extensions of Garhwal region, Uttarakhand [9]. The present study was conducted in two
different agro-ecosystems of Bhabar region of Kumaun, Uttarakhand.

MATERIAL AND METHODS

Study area

The Kumaun region consists of a large Himalayan tract together with two submontane stripes called Terai
and Bhabar. The present study was conducted in two different agro-ecosystems of Kaladhungi, district
Nainital (longitude 79.3480°E, latitude 29.2854°N), which is located in Bhabar area of Kumaun region.
Two different agro-ecosystems viz. rice and vegetable were chosen for study of spider diversity.
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Sampling

The sampling was carried out from July 2018 to December 2018 with an average sampling interval of 15
days, covering different stages of the crop development. Two environments were sampled rice and mixed
vegetables (cabbage, ladies finger, pumpkin, bitter gourd, ridge gourd). Two methods were used for
spider collection viz. sweeping nets and hand picking method. The sampling was random in both crops.
Sampling was made between 8:00 A.M. and 11:00 A.M. to minimise spider migration to the lower
vegetation stratum due to high temperature at noon [3].Temperature, pH and moisture of soil were
measured and photographs were taken from canon digital camera. The specimens were preserved in 70%
alcohol. The identification was made as per "Spiders of India" [11].

Data Analysis

The Shannon-wiener, Simpson Indices, Species Richness (Margalef) and Equitability (J) were used to
calculate the spider’s diversity in two sampling sites.

Shannon-Wiener equation: H’= X Pi (InPi) where, Pi is the proportion of each species in the sample
(Shannon and Wiener, 1949).

Simpson’s equation: D =X n (n-1)/N (N-1). Where, D = Simpson’s index of dominance; N = the total
number of individuals of all species; n = number of individuals of specific species per sample.

Species richness was calculated by Margalef’s formula SR = (S5-1)/ Log N, where S = total number of
species and N = total number of individuals present in the sample.

Equitability was calculated by formula: Equitability = H/Hmax, where H = sum of Pi (InPi), Hmax = In
(total number of species)

RESULTS

During the study period a total of 33 spider species belonging to 26 genera, grouped under 12 families
were recorded in two different agro-ecosystems of Kaladhungi district Nainital(Table 1). It was observed
that Araneidae was most dominant family comprised maximum number of species (8 species) followed
by Salticidae (7 species), Tetragnathidae (5 species), Lycosidae, Oxyopidae (3 species) and Pholcidae,
Linyphiidae, Nephilidae, Sparassidae, Theraphosidae, Therididae, Uloboridae comprise least number of
species (1 Species). In terms of individuals, family Araneidae (29%) was dominant followed by
Tetragnathidae (21%), Lycosidae (15%), Oxyoidae (10%), Salticidae (8%), Therididae (6%), Linyphiidae
(4%), Sparassidae (3%), Uloboridae (1%), Pholcidae (1%), Nephilidae (1%) and Theraphosidae
(0.3%)(Figure 2).

Abundance of spider was observed varied across two agro-ecosystems. The species richness and diversity
of spiders was more in mixed vegetable and less in rice crop (Table 2). Maximum numbers of individuals
were recorded in mixed vegetable (414) and less in rice crop (219) (Figure 1). In the present study the
observation showed that the major guild structure was Orb weavers, branch dweller, ground
dwellers,space web dwellers,sheet web builders and foliage dwellers. The highly dominant guild
structure was orb weavers (45%) followed by branch dwellers (30%) and ground dwellers (12%). The
rest are space web dwellers (6%), sheet web builders (3%) and foliage dwellers (3%) (Figure3).

Table 1: Checklist of Spiders and their abundance in rice and mixed vegetable crop field (July 2018 to December
2018)

Family Genera Species Rice | Mix Vegetable
Araneidae Araneus Araneusmitificus - +
Argiope Argiopepulchella + +
Cyclosa Cyclosa bifida + +
Cyclosagossypiata + +
Cyrtophora Cyrtophoracitricola - +
Eriovixia Eriovixialaglaizei - +
Neoscona Neosconanautical + +
Neosconatheisi + +
Pholcidae Crossopriza Crossoprizalyoni - +
Linyphiidae Neriene Nerienebirminica + +
Lycosidae Lycosa Lycosatista + +
Pardosa Pardosapseudoannulata | + +
Pardosasumatrana + +
Nephilidae Nephila Nephilapilipes - +
Oxyopidae Oxyopes Oxyopespankaji + +
Oxyopes sp1 + +
Oxyopes sp2 + +
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Salticidae Bianor Bianorangulosus + -
Evarcha Evarcha sp1 + +

Hyllus Hyllussemicupreus - +

Menemerus Menemerus sp. - +

Plexippus Plexippuspaykulli - +

Stenaelurillus | Stenaelurillus sp. - +

Telamonia Telamoniadimidiate - +

Sparassidae Heteropoda Heteropodavenotoria + +
Tetragnathidae | Leucauge Leucaugedecorate + +
Tetragnatha | Tetragnathamandibulata | + +
Tetragnathajavana + +

Tylorida Tyloridastriata + -

Tyloridaventralis + +

Theraphosidae | Lyrognathus | Lyrognathussaltator - +
Therididae Argyrodes Argyrodesargentatus + +
Uloboridae Zosis Zosisgeniculate - +

Table 2: Diversity Indices of Spider species in rice and mix vegetable field of the study area (July 2018 to December

2018)
Diversity Index Rice Field | Mix Vegetable Field
Simpson Indies 0.94 0.96
Shannon-Weiner’s Diversity (H) | 2.96 3.27
Margalef 3.71 4.98
Species numbers 21 31
Total Individuals 219 414
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Fig. 3 Guild structure of spiders in rice and mix vegetable field (July 2018 to December 2018)

DISCUSSION

The Bhabar area of Kumaun Region of Uttarakhand is commonly endowed different agricultural and
horticultural crops. The major crops in Kaladhungi are rice, wheat, sugarcane, mustard, millets and mix
vegetables etc. Research on spider diversity in agro ecosystems is highly valuable; both to observe the
effect of such predators have on herbivorous pest [7] and to understand how profound changes on the
environment affect spider colonisation [8]. Thus, it is relevant to evaluate the spider fauna in the agro
ecosystem surroundings as done in a few cases for the agriculture. Another potentially important factor is
agro ecosystem change along plant development, since environmental heterogeneity may be increased by
plant growth. Rypstra et al. [10] stated that spider assemblage density and diversity are intimately
related to environmental structural complexity which may be increasing as plants become larger and
more complex. Observations of present study indicate that the diversity of spiders was higher in mixed
vegetable crop and lowest in rice field. This is probably due to vegetation type and disturbing factors as
rice field experiences flood annually which may changes areas of earlier successional stages by removing
organisms, organic matter and existing substrate and by deposing sediments [5].

Vegetation organization is one of the most important factors for spiders. In the study area, mixed
vegetable field have dense vegetation and weeds. The growth of weeds promotes the migration of spiders
from nearby habitat [14]. Dense and compact vegetation provide shadow and moisture, suitable
environment for small spiders, especially of the families Theridiidae and Linyphiidae. These spiders find
places for hiding in many small places of such habitats as they are exposed to water loss more than that of
larger ones [4]. According to Root [10], guilds are groups of ecological organisms which utilizes similar or
a single resource in a similar style. The present study showed orb weavers were dominant guild
structure.

BEPLS Vol 9 [2] January 2020 104|Page ©2020 AELS, INDIA



Siddhu et al

CONCLUSION

The present study indicates that Bhabaragro-systems of Kumaun, Uttarakhand are an ideal habitat for
spiders. The study concludes that the species richness of spider higher in mix vegetable crops and less in
rice crop. Thus, this work aims to evaluate spider diversity between the rice agro-ecosystems and mixed
vegetable system.
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