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Abstract — Climate change may recognize as a major threat

to the survival of species and integrity of ecosysins
worldwide. The rise in global atmospheric temperatoe are
mainly depends on increase in concentration of greehouse
gases (GHG) like carbon dioxide (C@, methane (CH,) and
nitrous oxide (NO,). Rising of these GHG emissions are
associated with burning of fossil fuel, rapid indusialization,
deforestation, agricultural activities, luxury/ modernization
of life style (home appliances), space explosionraging,
wetland destruction and landuse change etc. The eoteeffect
of climate change on soil health and sericulture lustry is
based on prediction and not yet proven, but several
explanations have been proposed in this regard. Bed on
prediction of several researchers from various Indin
institutions, the temperature may rise from 0.5 to4.( in the
various part of the country in next few decades frm the
accumulation of anthropogenic greenhouse gases irhet
atmosphere, which may change practices and econonof
sericulture drastically in temperate region and maginal or
beneficial effect in tropical region in India. The sericulture
practiced in tropical environmental regions such as
Karnataka, Tamil Nadu, Andhra Pradesh, West Bengal,
Uttar Pradesh, Madhya Pradesh, Chhattisgarh, Bihar,
Jharkhand and Assam will be severely affected, hower,
small to marginal loss can be noticed in Jammu Kashir and
Sub-Himalayan region of North-Eastern India.
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[. INTRODUCTION

Darjeeling district, West Bengal, India

742101, Murshidabad district, West
Bengal, India

The rise in atmospheric temperature is not new iand
was started from pre-industrialization era. Soniengists
reported that the fossilized remains of leavesesd about
55 million years ago and they reached a conclutian
planet was undergoing a period of warming [2]. Thksp
believed rise in global temperatures was due phirig of
CGO, levels during the Paleocene age. The rise in loba
atmospheric temperature are mainly depends ondsere
in concentration of green house gases (GHG) likbara
dioxide (CQ), methane (Ck and nitrous oxide (NE).
Rising of these GHG emissions are associated with
burning of fossil fuel, rapid industrialization,
deforestation, agricultural activities, luxury/ neodization
of life style (home appliances), space explosiaazigg,
wetland destruction and land use change etc.

On the basis of the increase of greenhouse gases,
climatic models predict a 1°@ to 5.8C average increase
in global warming from 1990 to 2100, probably leaglio
a more rapid increase in temperature at the surffice
terrestrial zones and more extreme local variatif8js
The Intergovernmental Panel on Climate Change [4]
suggested that if temperatures rise by aboit@ @ver the
next 100 years, negative effects of global warnvirogld
begin to extend to most regions of the world; béieved
likely that approximately 20-30 percent of plantdan
animal species will be at an increased risk ofnetion.
The IPCC also predicted that, based on a range of
scenarios, by the end of the*2dentury, climate change
may result:

Climate change may recognize as a major thredieo t* A probable temperature rise between°C.&nd 4.8C,

survival of species and integrity of ecosystemsldwaide
[1]. It is recognized globally as the most impemdend
pressing critical issue affecting mankind surviwalthe
21% century. Statistically, Climate change is a sigaift
variation in either the mean state of the climaténoits
variability, persisting for an extended period {tadly
decades or longer), which, may be due to natutafnal
processes or external forcing, or to

with a possible temperature rise betweer! C.and 6.2
C.

» A sea level rise most likely to be 28 - 43cm.

 Arctic summer sea ice may disappear in seconddfialf
century.

» An increase in heatwaves being very likely.

* A likely increase in tropical storm intensity.

persisterlobal Scenario of Climate Change

anthropogenic changes in the composition of the According to IPCC (2007), industrialization and

atmosphere or in land use.

households directly contributes more than two third

The United State Framework Convention on Climatg69.1%) of global GHG emissions in 2004 whereas
Change (UNFCCC) stated that the climate changgyriculture and allied sector including deforesiati

attributed directly or indirectly to human activithat
alters the composition of the global atmospherewanidh
is in addition to natural climate variability obsed over

contributes 30.9% which is approximately one thafd
total global GHG emissions. Sector wise annual GHG
emissions are given in fig. 1. Out of total glolaHG

comparable time periods. The UNFCCC thus makes emissions, C® contributes 72% emissions which is

distinction between climate change attributabldngonan

almost two third of total GHG emissions, however,

activities altering the atmospheric composition,d ancontribution of CH and NO emissions are 18% and 9%

climate variability attributable to natural causes.

It has beetsoa
its allied gsecto

respectively (http/en.wikipedia.org).
estimated that the agriculture and
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contributes almost one third of total €@missions, half of in agricultural soils. Thus, in addition to redugiits own
total CH, and two third of total BD emissions. However, emissions, carbon sequestration in agriculturals soan
agriculture is one of the few sectors that canrdauiie to  play an important role in off-setting emissionsnfrother
both mitigation and to sequestration of carbon siofs sectors.

Waste and
Waste Water
8%

Fig. 1. Schematic diagram of Sector wise globabahemissions of GHG.
Source: (IPCQ007)

National Scenario of Climate Change Sericulture or silk production in the world hasoad

In India, GHG emissions from Energy, Industryand colourful history which is mostly unknown to shof
Agriculture, and Waste sectors constituted 58%, ,22%he people. According to Pliny, the Roman histariarote
17% and 3% of the net G@q emissions respectively [5]. in his natural history in 70 BC, silk was obtainbyg
The Indian government’s report to the UN frameworkemoving the down from the leaves with the helpvafer,
convention on climate change reported that theatare whereas the Chinese legend gives the title “Goddéss
perceived by the experts are the rise in sea lametae Silk” to lady “Hsi-Ling-Shih”, wife of the mythicayellow
next few decades which may inundate many areaten emperor, who was said to have ruled China in aB600
western coast from Gujarat through Konkan to sautheBC. Another example is a group of ribbons, threadd
Kerala and damage to the river mouths on the eastavoven fragments, dated about 3000 BC, and found at
coast. It has been also reported that the some pathe Qianshanyang in Zhejiang province. The recent
coastal areas may altogether disappear. The sumragghaeological findings are a small ivory cup cerwith a
monsoon, which provides 75 per cent of India’s fedin Silkworm design, spinning tools, silk thread andbrie
and on which agriculture is crucially dependent]l wi fragments from sites along the lower Yangzi Rived a
become unpredictable. It will lead to floods in soareas thought to be between 6000 and 7000 years old which
and drought in other places [6]. reveals the origins of sericulture to be even earli

A World Bank study had also found that the droughtEncyclopedii
prone areas in Andhra Pradesh and Maharashtrahand t History of sericulture is date back in India andisit
flood-prone districts in Orissa are even now ndamate known asPatt in Eastern IndiaPattu in Southern India,
tolerance limits. The report foresees a °4ise in andReshamin Hindi and Urdu. As per thearchaeological
maximum temperatures in some areas of Kutch arliscoveries in Harappa and Chanu-daro, the locahtive
Rajasthan in the next 10 years [6]. wild silk threads were more popular during the tiofe

It has also been reported that, the average tetopeia Indus Valley Civilization [8]. According the artilin
India has risen by about 6.8 from the accumulation of nature journal by Philip Ball in 2009, the silk ebfs from
anthropogenic greenhouse gases in the atmospheng duthe Indus valley civilization in Eastern Pakistane a
the past century or so. The effect of recent emssivill believed to date from between 2450 BC and 2000 BC,
be manifested over several decades and given turremaking them similarly ancient.
trends, the temperature rise will likely exceed Z0[7]. Sericulture Institutional Setup in India

Based on prediction of several researchers fronowsr  The Central Silk Board is a statutory body undes th
Indian institutions, the temperature may rise froré to administrative control of the Ministry of TextileGovt. of
4.@ in the various part of the country in next fewades India. It is one of the earliest commodity boardstiiuted
from the accumulation of anthropogenic greenhoaseg in April 1949 under an Act of the Parliament (Aab.NLXI
in the atmosphere, which may change practices aofl 1948). The Central Silk Board is entrusted wiitie
economy of Indian agriculture or sericulture dreety. overall responsibility of developing silk industcgvering

the full gamut of sericultural activities in theurdry. At
present Central Silk Board is working with a worfder

History of Sericulture institutional setup with research and developmengsvin
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the various part of the country. The institutiosatup of Central Silk Board is given in Table 1.

Table 1. Institutional Setup of Central Silk Board

Sl. No. | Name of Institute: Research Uni No. of Institutes/ Research Ur
1. Central Sericultural Research and Training Ins 03
2. Central Tasar Research and Training Inst 01
3. Central Muga & Eri Research and Trainiinstitute 01
4, Silk Technological Research Instit 01
5. Silk Mark Organization alndia 01
6. Regional Sericultural Research Stat 10
7. Regional Tasar Research Stat 08
8. Regional Muga Research Stal 01
9. Regional Eri Research Statit 02
10. Research Extension Cer 58
11, Suk-Units 19
12, Zonal Silkworm Seed Organisat 02
13, Silkworm Seed Production Cer 21
14, Sericulture Service Cen 33

(Source: Central Silk Board, Bangalore official sié.)

Besides that, the Basic Seed Multiplication andniing  Presently, India occupies second largest positiext o
Centre (BSMTC), Basic Tasar Silkworm SeedChina, with 17.54% share in global raw silk prodlretin
Organization (BTSSO), Central Sericultural Germpias 2011 provides employment to about 7.25 million pess
Resource Centre (CSGRC), Raw sliks Material Banksost of whom are land less labours, small and malgi
Regional Offices, Seed Coccon Procurement Centrigymers.

Seribiotech Laboratory, Textiles Testing Laboratory Out of 17.54% Indian share in global raw silk
National Silkworm Seed Organisation and Seri Ki€afi  production, Mulberry (79.1%) assumes the major
Centre etc. playing the role towards research arntribution followed by Tasar (6.9%), Eri (13.5%Hd
development in the various part of the country. Afam  Muga (0.6%) respectively (CSB, Bangalore, 2012)allo
Central Silk Board, Sate Governments and varionsrge mulberry acreage in India was 1.85 lakh during 2087
and state universities also have a separate depastm followed by 1.83 lakh ha. in 2011-12. Traditionally
providing master degree in sericulture with fukkdbed sericulture practiced in tropical environmental ioeg
research and development units to promote theuienie such as Karnataka, Tamil Nadu, Andhra Pradesh, West
industry. Bengal and Jammu and Kashmir in temperate region.
Present Scenario of Sericulture in India Besides that, sericulture also practiced in a édhitontext

The major chunk of population of our country dependn Uttar Pradesh, Madhya Pradesh, ChhattisgarharBih
primarily on agriculture and agro based industlige Jharkhand and Assam and entire North-Eastern Ifitiie.
sericulture for their livelihood. Historically, Il has production of world raw silk is given in Table 2.
played an important role in silk production anddea

Table 2. World Raw Silk Production (MT):

Country 2007 200¢ 200¢ 201( 2011 (%) share in
2011
China 10842( 9862( 10400( 11500( 10400( 79.1(
India 18320 18370 19690 20410 2306( 17.5¢
Japar 10% 95 90 53 44 0.0t
Brazil 122( 1175 811 77C 55¢ 0.4z
Korea Republi 15C 13% 13% 13% 13% 0.1C
Uzbekistal 95( 86< 75C 244¢ 244¢ 1.8¢
Thailanc 76C 110¢ 66< 658 658 0.5C
Vietnan 75C 68C 55( 55( 55( 0.4z
Other: 50C 35C 304 30 29 0.0z
Total 13117¢ 12139: 12699¢ 14005 13147¢ 100.(

(Source: Central Silk Board, Bangalore website te@xtober, 2012)

Effect of Climate Change on Soil Health

Soil is a soul of infinite life and also a bank lwfth
essential and beneficial nutrients which nourish life.
Soil health is defined as the continued capacitgal to

function as a vital living system, by recognizirtat it
contains biological elements that are key to edesys
function within land-use boundaries [9, 10]. These
functions are able to sustain biological produtyiaf soil,
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maintain the quality of surrounding air and wateprganic matter, respiration, soil biota biomass. e.g
environments, as well as promote plant, animal, arghrthworms, ants and nematodes etc., microbial d&gem
human health [11]. However, soil quality has beefinéd e.g. PGPR and VAM etc., N and P mineralization cépa
as the capacity of a reference soil to functionhiwit and also enzyme activity). These health indicateliate to
natural or managed ecosystem boundaries, to sydtaih functional soil processes and can be used to eleahkdail
and animal productivity, maintain or enhance watet air health status, as affected by management practicds
quality and to support human health and habitation. climate change drivers.

Soil health indicators is a composite set of meslder ~ While defining soil health in relation to climatbhange,
physical properties (soil texture, structure, piyps it is necessary to consider the impacts of a raofge
aggregate stability, infiltration, bulk density, ils@nd predicted global change drivers such as rising sydmeric
rooting depths, soil water etc.), chemical progsrifpH; GHGs especially carbon dioxide (gQevels, elevated
electrical  conductivity, rate of  exchangeabldemperature, precipitation (rainfall) and atmospher
cations/anions, acidification, calcification, alization, nitrogen (N) deposition, on soil chemical, physieald
leachable salts, adsorption, cation exchange dgpact biological functions [12]. The soil health indicegoare
plant available nutrients) and biological propesti@oil given in Fig. 2.

Soil Health
Indicator

FPhysical Chemical Biclogical
Properties Properties Properties

Soil texture

il st
Y f

pH Soul organie
matter

Soil structure EX

Soil nucrobial
bromasgs

Soil Biota
biomass

X cations/
AnoILs

Porosity

CEC

Nutients
Mineralizatton

Infiltration Acidification

Alkalization

- - | Soil enzyines
Total /N ratio

Bulk density

Seoil Depth
Available NPE

Soil water

Micronutiients

Fig. 2.Schematic diagram of soil health indicators.

Effect of Climate Change on Physical Properties ofater capacity and relative field capacity [16]oGth and
Soils development of plants and soil enzyme activitiee ar
Soil physical properties such as soil texture,cstme, closely related to soil porosity and pore sizeriistions

porosity, aggregate stability, infiltration, bullersity, soil [17]-

& rooting depths, soil water etc. considered aseful soil ~ Climate change scenarios such as high , CO
health indicators which involved in maintaining ior@nt ~concentration, increase in temperature, variablel an
ecosystem functions in soil including organic carbo€Xtreme rainfall events may alter the root develepnand
accumulation, infiltration capacity, movement amotage SOil biological activities, soil porosity, pore siz
of water, and root and microbial community actiyity ~distribution and consequently soil functions atelly to
can also be used to measure soil resistance tmerasd be affected in unexpected directions. This aspeetis an
management changes [13, 14]. Because of its asisacia attention .of re;earchers in .future studies on the
with the Storage of soil Organic carbon and Watm‘, relatlonShlp of soil health and climate Change. ddoer,
measurement can be useful to guide climate adaptatipore size distribution and aeration status, besutasr
strategies, especially in areas that are likelgxperience factors, are the key factors in governing methabi,(
high and intense rainfall and consequently incréasduxes, both Cll emission and uptake [18], and nitrous
erosion events. oxide (NO) emissions from soil.

Porosity and pore size distribution provide a direc The availability of water to the plant and soil is
quantitative estimate of the ability of a soil tore root- governed by a range of soil properties includingopiby,
zone water and air necessary for p|ant growth [m]*e field CapaCIty, .|0V\./er- limit of plant qvallable Wate-tc.
characteristics are strongly linked to soil physipaality; [19]. Bulk density is in general negatively cortethwith
bulk density and macro porosity are functions ofepo Soil organic matter (SOM) or SOC content [20], lads
volume, while soil porosity and water releas@rganic C from increased decomposition due to &teva
characteristics directly influence a range of giiysical temperatures [21] may lead to increase in bulk iteasd
indices including soil aeration capacity, plant itade hence making soil more prone to compaction via land

Copyright © 2016 I1JAIR, All right reserved
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management activities and climate change stresses, for atmospheric C® and organic carbon [27]. The
example, from variable and high intensity rainfaid quantity of carbon stored in the soil is directysbd on

drought events [22]. the equilibrium among the carbon inputs from plaarigl
Effect of Climate Change on Chemical Properties ofcarbon outputs from the processes of decay and
Soils heterotrophic respiration [23] and indirectly bycnabial

Soil chemical properties such as pH; electricdunction as plant symbionts or pathogens and by
conductivity, — exchangeable bases, acidificationnodifying nutrient availability in the soil systeifi28].
calcification, alkalization, leachable salts, agition, and Minute variations in degradation rates could notyon
plant available nutrients etc. are considered aseful soil influence CQ emissions in the atmosphere, but also result
health indicators. Soil pH, a function of parenttenial, larger changes to the quantity of carbon storetthénsoil
time of weathering, vegetation and climate, is aered [23].
as one of the dominant chemical indicators of kedlth, ~ Natural and human-induced ¢lemissions are due to
identifying trends in change for a range of sodlbgical Microbial methanogenesis. It is the process, where,
and chemical functions including acidification,methanogens reduce carbon into methane in anagrobic
salinization, crop performance, nutrient availapiland carbon-rich natural ecosystems such as wetlan@snse
cycling and biological activity [23]. Climate chamguill €tc. and on other hand these natural sources aeedsd
affect organic matter status, C and nutrient cggliplant Dy emissions from human activities such as rice
available water and hence plant productivity, whickurn ~ cultivation, landfill etc. The entire methane prodd by
will affect soil pH [24]. methanogenesis is not entering in to the atmosph.ere

Sail electrical conductivity can be used as a cleai though, by the oxidizing action of methanotrophic
indicator to classify the saline, alkali and scsfils along Pacteria, methane is converted into Gdthe presence of
with pH and also to inform soil biological qualiip ~ Oxygen. While methanogens in the soil produce nmetha
response to crop management practices [25]. Usiggoner than can be used by methanotrophs in seitda
elevation gradient as a surrogate for increasin@€thane escapes into the atmosphere [27].
temperatures and decreasing precipitation underati  Likewise CQ and CH emissions, world B0 emissions
change scenarios, Smitet al. [26] found that EC have mainly microbial in origin. Natural and manrmad
decreased and pH increased in a semi-arid envinshmesources are conquered by emissions from soilsflglas
The cation exchange Capacity (CEC) is consideret result of microbial nitrification and denitrifitan [4]
important soil health indicator to determine theeméion ~Soil microorganisms arbitrate the nitrogen cycleking
of major nutrient cations Ca, Mg, Na and K, andpitrogen available for living organisms. In the rsei of
immobilization of potentially toxic cations Al antin. nitrification, microbes liberate NO and @, serious
The high and intense rainfall under climate changgy greenhouse gases, into the atmosphere as intetewedia
lead leaching of base cations in lower layers, whimy The majority of the D produced by nitrification is due to
promote soil acidity and thus transporting alkajirfiom the activity of autotrophic ammonia (NH- oxidizing
soil to waterways. This phenomenon will be depeouls bacteria [29]. In the other hand, denitrificatind long
the increasing rate of decomposition of organictenaind Process in which every action is mediated by andefi
its loss due to elevated temperatures [23]. group of microorganisms and the production @ONs

Similarly, the available nutrients N, P, K, S andceharacteristically the result of partial denitréfton.
micronutrients are directly co-related with thenwite Mulberry —a Silkworm Host Plant
change. Measurement of extractable nutrients mawighe Mulberry (Morus spp is economically and traditionally
indication of a soil's capacity to support planogth; very important plant of deciduous type for the
conversely, it may identify critical or thresholdlues for development of sericulture industry. Mulberry has
environmental hazard assessment [25]. Nutrientiraycl characteristic long idioblast cells in the uppeidepmis of
especially N, is intimately linked with soil organiC leaves. Inflorescence is a catkin / spike with exisl
cycling [22], and hence drivers of climate changehsas flowers, hence, it is a cross pollinated crop. Nutp
elevated temperatures, variable precipitation arplants belongs to the family Moraceae and are sstaty
atmospheric N deposition are likely to impact on Nrown under varied climate ranging from warm teraper

cycling and also on phosphorus and sulphur. and subtropical regions of Asia, Africa, Europe &hited
Effect of Climate Change on Biological Propertiés oState of America with the majority of the speciesive to
Soils east and south Asia.

The activity and population of soil microorganisare Mulberry species successfully grown across the dvorl
dependent on environmental factors such as temyperat &€ Morus atropurpurea, Morus bombycis, Morus
moisture, vegetation structure and nutrient aviitgball ~ cathayana, Morus indica, Morus japonica, Morus
of which are probably to be affected by climate nde kagayamae, Morus laevigata, Morus |atlf0.|la, Morus
[4]. The production and consumption processes of, cdiboensis, Morus macroura, Morus mongolica, Morus
CH, and NO GHGs are mainly due to soil microbes Multicaulis, Morus notabilis, Morus rotundiloba, M
These GHGs can play various roles in the metabotism serrata, Morus tillaefolia, Morus trilobata and Mas
microorganisms. wittiorum etc o o

World soils are projected to hold two times moreboa The mulberry species likblorus alba Morus indica
than atmosphere, making them one of the princiipeiss Morus bombycisMorus sinensisand Morus multicaulis
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etc. are very important successfully grown in India. Thg&ffect of Climate Change on Mulberry Disease and
mulberry leaves are basic food material for silkwor pest

Bombyx moriL. and nutritious leaves are the most The potentia| impact of g|0ba| climate Change ptamgt
important growth regulating factors for above silkrm.  populations depends on the combined effects ofattm
Silkworm being a monophagous insect, it derivesoalm e g. temperature, precipitation, humidity etc. astter
all the nutrients essential for its growth from thelberry  components like soil moisture, atmospheric ,Cénd
leaf itself. Bulk of the silk prOduced in the Worlljl the tropospheric ozone @ Changes in sericultural
mulberry silk worm is directly derived from protedf productivity can be the result of direct effects tbése
mulberry leaves; hence, silkworm should be feechwitfactors at the plant level, or indirect effectstra system
good quality of mulberry leaves in abundant quarft  |evel, for instance, through shifts in insect pesturrence.

the successful cocoon production. An increase in temperature may changes in geogralphi
Effect of Climate Change on Physiological Growth dfistribution, increased over wintering, changes in
Mulberry population growth rates, increases in the number of

The physiological growth and development of angenerations, extension of the development seabanges
plants are dependent on environmental conditioe likn crop-pest synchrony of phenology, changes in
rainfall, moisture, temperature and fertility stf soils. interspecific interactions and increased risk eagion by
Another  significant  environmental  variable  ismigrant pests [35, 36].
evapotranspiration. Collectively, these two proesss In recent years, many pests and diseases have been
influence the life cycle of plants in terms ofreported to be the major limiting factors affecting
photosynthesis. It is predicted that, global wagriffects production and productivity of mulberry leaves dige
the cultivation area of various crops including bauty.In  intensive cultivation practices and indiscriminatee of
cereals and seed crops, water stress conditiondeadyo nitrogenous fertilizers and pesticides. There isoah
lower vyields in various crops whereas warmechange in the insect pest scenario in mulberry tue
temperatures will shorten the length of growingssea changes in climate and agro ecosystem. These pest a
and reduce vyields. Bihar hairy caterpilla{Diacrisia oblique), Pink mealybug

As mulberry is a gplants and its physiology is totally ( Maconellicoccushirsutus), Thrips Pseudodendrothrips
different from G plants. The ¢ plants are relatively mori) , Leaf webber Qiaphania pulverulentalls Mites
inefficient in using CQ@ and have their photosynthetic(Bud mites) and diseases are Root-knot disease
apparatus in the outer mesophyll cells. To compenfsa (Meloidogyne incognita)Powdery mildew(Phyllactinia
this inefficiency stomata must remain open longetoryled, Leaf rust (Peridiospora mofi and Leaf spot
exposing them to potentially increased evapotraaspn (Cercospora moricolpetc.
and respiration rates. As a result these plantw gretter It has been reported that, the pink mealy bug,
in cooler moist environments with elevated L£OMaconellicoccus hirsutubas got 346 host plants and in
concentrations. The enzymes of flants located in the mulberry it causes leaf yield loss of 4500 kgsk&ar thus
mesophyll are more efficient in fixing GOwhich depriving the farmer a brushing of about 450 dégfbar
decreases the time stomata must remain open dedding decline in cocoon production of 150 kg/ykaf
decreases the evapotranspiration and respiratites ra[37]. The leaf webbemiaphania pulverulentalibas been
compared to €plants. In G plants, CQ is reacted with noticed as a serious pest in Karnataka since 19898hw
ribulose biphosphate (RuBP) by the enzyme ribulodeas also spread to Tamil Nadu and Andhra Pradesh on
biphosphate carboxylase/oxygenase (RuBisCO), wisich local, M5, MR2, S36 and V1 varieties. The infestatof
an inefficient enzyme with low substrate specificite. D. pulverulentaliss higher during October to February in
sometimes fixes pinstead of C@). It preferentially fixes Krishnagiri area [38, 39] and October to December i
12C0, over*C0O,, resulting in isotope fractionation duringSalem area [40]. Similarly, Rajadurat al. [41](2000)
carboxylation [30]. reported that the pest caused the leaf yield 1602 8%

Long et al. [31] and Polley [32] reported the effect ofwith average incidence of 21.77%.
rising CQ on plants yield through photosynthesis and In global scenario, a major effect of climate chanmy
stomatal conductance whereas the growing evidentiee temperate zone could be a change in winteivalrof
suggesting that £ crops, may respond positively toinsect pests. It may disturb the synchrony between
increased atmospheric @GOn the absence of othertemperature and photoperiod; because insect antl hos
stressful conditions [33], but the beneficial direopact plant species show individualistic responses to
of elevated C@can be offset by other effects of climatedemperature, C9Qand photoperiod. Many mathematical
change, such as elevated temperatures, highespbpac models that have been useful for forecasting plssgase
ozone concentrations and altered patterns of ptatign.  epidemics are based on increases in pathogen geowith

IPCC [34] also reported the direct and indireceeffof infection within specified temperature ranges. Jealket
climate change as: (1) direct effects from chanmges al. [42] stated, plants are more susceptible to risstages
temperature,  precipitation, or carbon  dioxidewith increased temperature. Fungi that cause plisetse
concentrations, and (2) indirect effects throughnges in  grow best in moderate temperature ranges. Temperate
soil moisture and the distribution and frequency oflimate zones that include seasons with cold aeerag
infestation by pests and diseases. temperatures are likely to experience longer periofi

temperatures suitable for pathogen growth and
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reproduction if climates warm. He also stated thadre denier, and poor neatness also results in irregulemon-
frequent and extreme precipitation, higher ,COuniform cocoon [60].
concentration, denser canopies with higher humidigt Akahane and K. Subouchi [61] recommended that the
favour pathogens. water content of the cocoon layer should be belo% 2n
Effect of climate change on pathogen of severabsroorder to obtain good-quality cocoons with better
has also been reported by several workers, for pleam reelability. Gowda and Reddy [62] studied the dffet
elevated C@may modify pathogen aggressiveness and/éemperature on cocoon and reeling parameters of new
host susceptibility and affect the initial estdftient of bivoltine hybrids during spinning period, however,
the pathogen, especially fungi, on the host [43], 44Rahmathullaet al.[63] evaluated the influence of various
increased fecundity and growth of some fungal ghs nutritional and environmental stress factors ok Eber
under elevated C{45, 46] and greater plant canopy sizegcharacters of bivoltine silkworm.
especially in combination with humidity and increds Due to lack of proper investigation in this fieldgry
host abundance, can increase pathogen load [47, 48] limited information is available on the combinedeef of
Effect of Climate Change Chawki and Late Agdifferent temperature and humidity on various cecoo
Rearing characters and reeling parameters at differenestegring
The mulberry silkworm Bombyx moriL.) is very rearing and spinning of silkworm larvae which inrtuvill
delicate and highly sensitive to global warming aisb Provide valuable information to the technology depers
unable to survive extreme fluctuation in tempemtur Who are engaged in the improvement of quality and
rainfall and humidity. As mulberry silkworm is quantity of silk acceptable to the level of intdioaal
domesticated since long times, the adoptabilitthefise Standard [64]. The scientists and researchers viagoin
silkworms in unfavourable climatic conditions areitq the spinning sector of sericulture industry needpay
different from the wild silkworm and other insectss Much attention on the combined effect of climatande
silkworms are cold-blooded animals, temperaturel wiPn quality, quantity and efficiency of a cocoon for
have a direct effect on various physiological atigs. Petterment of reelers and sericulture industry.
Among the abiotic factors, temperature plays a majte ~ Effect of Climate Change on Economy of Sericulture
on growth and productivity of silkworms [49, 50]h& Industry
optimum temperature for production of quality otoons Sericulture is an agro based industry. The vulrikab
is ranges from 22-27T and the quality of cocoons will be of raw silk production to climate change dependsamby
inferior above this temperature range [51, 52]gémeral, on the physiological response of the affected stk
the early instar larvae are resistant to high teatpee host plants, but also on silkworm rearing and jgosbon
which also helps in improving survival rate andamt technology as well as with changes in the frequesfcy
characters. High temperature during silkworm regrindroughts or floods. Several researchers workinigeeiin
particularly in late instars accelerates larvalwgloand the field of agriculture or sericulture predictetiet
shortens the larval period. On the other hand,oat | significant effect of climate change production and
temperature, the growth will be slow and larvaligemwill — productivity of several crops silkworms host plants
prolong [53]. It has also been reported by severallkworm rearing and post cocoon technology which
researchers that the optimum temperature for normairectly affects the Indian economy.
growth of silkworms is ranges from 2€ to 27 C and the In agriculture, the climate variability is expectediead
desirable temperature for maximum productivity ®sg to crop loss of 10 to 40 per cent and hundredslixbris
from 23 C to 27 C. Temperature below 2@ and above of rupees in loss of revenue from agriculture veit?® C
30° C directly affects the physiology of silkwormsrise in average global temperature. The lossetikalg to
especially in early instars resulting they becomkaalthy be higher, if one takes into account other effentduding
and susceptible to various diseases. damage to land and livelihoods due to sea level aisd
During silkworm rearing, high temperature adverselgoastal erosion, morbidity and mortality with inased
affects nearly all biological processes includihg tates incidence of disease, forced displacement and prope
of biochemical and physiological reactions [54] aheé loss from flooding and landslides [7]. The loss nat
silkworms were more sensitive in fourth and fiffages revenue at the farm level is also estimated to eang
[65, 56]. Thiagarajaret al. [57] and Rameslet al[58] between 9% and 25% for a temperature rise of 23,5
reported that the phenotypic expression is greatlyowever, no estimated data available for net rezdoss
influenced by environmental factors such as tentpeEa of sericulture industry. Kumar and Parikh [65] slsatlvat

relative humidity, light, and nutrition. the economic impacts would be significant even rafte
Effect of Climate Change on Post Cocoonaccounting for farm-level adaptation. Sangtial. [66]
Technology calculated that the’Z rise in mean temperature and a 7%

The quality, quantity and efficiency of a cocooraypl increase in mean precipitation would reduce neémees
very important role in the economical growth ofty 12.3% for the country as a whole.
sericulture industry. The significant variations shape It is predicted that the global warming will lead t
and size of hybrid cocoon results the variatiofilament ~ reduction in mulberry leaf yield and raw silk pration,
size and the quality of the reeled threads [59F Tread Silk content, breakage in silk thread during reglior
breakage, hindrance due to slugs, poor reelabitipgr ~SPiNNing, water stress, draught, risk of soil dition
cooking, decreased raw silk recovery, variatioraiw silk and salinization, decomposition of organic matth,
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fixation and mineralization of N, P and S, soil som, [5]
runoff, longer growing season insect pests, shorter
growing period of silkworms, high probability ofrei,
bacterial and fungal infection and crop-weed coitipat [7]
etc.

It is also predicted that the sericulture practided [%]
tropical environmental regions such as Karnatakamill o
Nadu, Andhra Pradesh, West Bengal, Uttar Pradegig)
Madhya Pradesh, Chhattisgarh, Bihar, Jharkhand and
Assam will be severely affected due to rise ®€ 2r more
mean annual temperature, however, small to margpsal
can be noticed in Jammu Kashmir and Sub-Himalayaiy)
region of North-Eastern India. The net revenue lioss
sericulture may vary between 10-20% in temperajeone
as reported by the researchers in agriculture.rgtdoss
may be less or even revenue gain may be achieved fr
tropical region like Jammu & Kashmir and Sub{14]
Himalayan region of Eastern and North-eastern India

[11]

[13]

[15]
[I. CONCLUSION

It can be concluded that the exact effect of cI'smalIlG]
change on soil health and sericulture industryaisedd on

prediction and not yet proven, but several explanat [17]
have been proposed in this regard. Based on picuiot
several researchers from various Indian instittjothe ;g

temperature may rise from 0.5 to %@ the various part of
the country in next few decades from the accunmniabif
anthropogenic greenhouse gases in the atmosphieich w 19]
may change practices and economy of sericultuf®
drastically in temperate region and marginal orefieral
effect in tropical region in India.

The rise of annual mean temperature, irregularfathin 20
humidity, unpredictable monsoon, accumulation of
anthropogenic greenhouse gases in the atmosphdre an
lack of management practices will lead to reduction [21]
mulberry leaf yield and raw silk production, silkrtent,
breakage in silk thread during reeling or spinningter

: A S [22]
stress, draught, risk of soil acidification andirgahtion,
decomposition of organic matter, N fixation and[ |

23

mineralization of N, P and S, soil erosion, runédfiger
growing season insect pests, shorter growing peviod
silkworms, high probability of bacterial and fungal

infection, less stomatal opening of mulberry leasesl [24]

crop-weed competition etc.

[25]
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