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Abstroct

Assilbwo rmsarecaldblooded

activities. Biormolecules such as cqrbgh, rimals, tempernture wil have a direct elfect on varlous physiologleal
imporsant role in biochemical prog >okydrates, liplds, proteins, hormones and chromosomes ete., play an
these biomolecules mainly ﬂepéud ':" ;:ﬂderfymx growth ond developmert of insects. The concentrations of
ot il v i bl hir conc:nrr;zﬁ the fyzrpacr of temperature, Proteins in haemolymph, silkgland, fatbody
chis in view, ir the present experim on duting development and are useful in zilk protcins synthesis. Keeping

tein content in different i, €nt an altempt hus been made to study the Impact of temperature on the
-PgRﬁP}.l) On the Easf-\' of r};lr mm races viz, pure Mysore {(PM), kivoltine [CSRy) and crossbreed
f nd. y d‘e"-or.m; s breed ¢ ﬁp eI, ‘hemrm_mkd that proteins in haemolymph, silkgland, fat body
a ”";Sge g (JCSR xP; ; ﬂ;; at higher concentration when compared o multivoltine and bivoltine breeds, The
i‘r?vi'o:dr: Twp:ra&:e, ;:)m ermotolerantcapacity dhan-other two breeds PM and CSR2at 26°C.

Tutroduction

Temperature is one of the key
environmental factors  that iInfluence #he
physiology «f dnsects. The silkworm is

sensitive 10 environmentdl fluctwations and:

unable to survive naturally due to confinons
domestication since the dawn of serfcnlture
(Bhattacharjes, 2008). Fluctuation dn
environmental conditions is maintained by
maintaining the internal temperature and water
content, but it has a Timit of tolerance {Singh et
al,, 2009). Low temperature is always lighter
than high temperature with reference 1o
produciivity of silkworm for different instars
(Datta et al, 200I). Majority of the
economically important genetic traits of
silkworms are qualitative in nature and that
phenotypic expression is greatly influenced by
environmental factors such as temperature,
relative humnidity, light and nutrition (Wu and
Hou, 1993). Temperature has a direct
correlation with the physiology of silkworm.
Proteins  play an  important
physiological role in growth and development
of silkworm and silk proteins synthesis.
Necessary amino acids are derived from ‘the
amino acids present in body fluid iin @ free
state and from the 2mino acids formed in the
posterior silk gland cells. Silkworm requires
all the ten essential amino acids for growth
and development (lto, 1978). Silk is made up
of two proteins such as fibroin and sericin,

T L T e B e

byx mori, protein, haemolymph, silkgland, fot body, muscle.

Silkworm has almost become 2n important
o6t Tor several biochemical, physiological and

 genefic stuflies jin finsccts. Physiological 2nd

metabolism and morphogenesis n insects,
digestion and digestive enzyme, protan
synthesis and their metabolism, hormones and
their ‘mecharisms ©f action, structure and
function of chromosomes etc, for better
productivity {(Bhattacharya and XKahliwal,
2004). In the present experiment an attempt
has been made to stody the proteins level
during silkworm Jarval development in

different  silkworm races @t different
1cmpcramrc. .
‘Materials and methods

The disease free layings of silkworm
Bmori commercial «tross breed PM
{multivolfin) and CSR, (Bivoltine) was
oblained from the State Government
Sericulture Centre at Thenkasi and were
incubated at 27°C in 2nt proof racks at 70-80%
humidity. Since the experiments required
continuous maintenance of the test speces,
silkworms were reared in the laboratory itself
in wceorilance with the procedure adopted by
Krishnaswami (1988). Three strdins cross
breed (CSR;xPM), bivoltine (PMxPM) 2nd
multivoltine {CSR; xCSR;) are collected for
experiment, Each strains are divided into 4
groups in which 3 groups as experiment and
one as control, Each group consist of 50

Page11

o
$ ST



ISBN 978-93-84737-40-5

i

o el St of sttt g2s 1
lervas. The experimentsl group Inrvae are : =%
349 2 P p ) e =
exposed to different tempenture 23 22°C, 25°C ,'ff,,’;”j,‘fj;g*m ™), Getotty e . R
and 28°C scperately. These trestments aro crots breed (,’;’Sm 12201 % 7.95 ,-.3,;);’, ok
followed 1o other stroins alao. ‘Evcxymhhm compared 1o lemmmm) &2 Higher ,;.,,_ ‘5
separate control grovp. During the fifth instar mifllivolfisz {CSR, #C5R.4) 1 CMrPU) pr K
the haemolymph, silkgland, fatbody and Table 2 shows (he sy . 1
s 3 moimum concantrss; T
muscle (4™ day) are collected and snalysed for protein In i (49.60 + 4 49 ner 2 A
rotein estimati et nl., 1951). sllkglrnd (38.06 £ 347 ? /), 2
protein estimation (Lowry ¢l ail, T AT YY), felondy (3.0, L
Resnlts o £ 347 mp/g) and muscle (2023 + 1.9 3.0%, 7
e entsiudy dbmerved the proeincontent ©f &0t bl (CSRAPM) are higher v S
of different strains of silkworm, Bmori. wilh Ww to Hivoline (MM L., AE
the influcnce of temperature. Effect of miltivolline (CSRa"CSR;) brecds. 24 g ol
temperature on the Protein content of fifth st;mc Gine, proten mmmm'csg—d.,; '3 ;
instar B.mori exposcd 1o T nstar mfhm:} (CcSer?gM) W OBE I con by 7
in Tablé 1. The maximum concentralion ’ Z
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%
»

protein in haemolymph {49.60 = 4.48 mg/ml),

3 N

Tablel
Effect of temperature on the Proteln Content of fITth Instar B.mord Ixrvacexpozed to " tastar

Hezy
Pcrccmdcvizﬁonavcrcoml volpes in parentheses

— “Faremeter Hacoymgh Tsukgemi (g | Farvody(egp) | M===t=wn
T Z71ax15 2622 1.81 556=043 15372133
: —ZrC | 23042160 2485£2.15 638+0.51 18052123
Bivoltios) 25°C 23.0621.93 30.16 2235 7652060 Ao
Control 37.11£2.95 30.14 2230 5872037 1709152
JCSR.* °C 35.09%3.06 2724+ 187 5202041 1635147 -
CSR.2 25°C 32402283 33.15=3.01 4932038 21292195
(Maltivolfing) 25C 36.59=29] 31.65=2.15 5392049 2057 =138
Cortal 41.06%385 37202315 625 =0.54 1938+ 150
3CSR, 22°C 2235401 3110281 | 938407 19.70=171
MO 25°C | 47922381 35632321 9.95% 021 21835185
(Crossbreed) 28°C 29.18+328 33.17£3.09 806075 201215
* not significent
All other deviations significant at P< 0.05 (t-test)
| , Table2
‘; Effectof :temperzturcfon*thefl’rdtéimfcoﬁtcntm’f ﬂfﬂﬁinstar.‘meﬁ%’lamzrm!ﬂioII"hm-
3 Races Parameter Haemolymph Silk gland Fat body Muscle (mg/g)
P _ Tempersters—{~__{mg/ml) (mgg) (mglg)
4 ] Control | 27.14=101 | 2622+215 | 5.56=038 1537215
'o;m* 2°C___ (217022006 (| 22002209 | 527=042 | 11602092
3 i A 25°C___ | 25712214 | 2836=270 {7.72=057 |1682213
| 9 [ ovC 32423235 |28192251 |8iaz2s1 | 1301=LB 275
_— Control  |37.11£290  {30.14+298 30.14+2.98 17.09£128 o
CSR,0 : ;Z’C 133.60£3.07  |31.762301  |31.76+301 1115 2100 5
(Bivolfinc) 55°C__ 39732331 (34352300 (36352309 WAL
C28 C___14330£399 {33.09+3.00 |33.09=309 17372120 255
£ SCSR, » 3 ;;fg] #106=380 37204353 | 37202353 193;8?1%34-—1 a
PMQ ZC _|d6ssa07 | 38372385 | 38372388 12832 10—
: (Crossbreed) |  28°C 42372401 | 4080=391 (20802391 |1821= 1 e
49.60+448 | 38.06+347 | 3806347 2023—-’;’ e

Per cent deviation over control valnes in parentheses

* not significant All other deviations significant at P< 0,05 (t-test)
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singen of wTkWonm Mmart yne
femperatares, Protein r.‘nnmmnmltx;gmﬂ:: ﬂw
mphdly Trom st ingtar and renglyeg mnx;:ﬂ;
fevel ot the end of dth {naae (Banno et u;n
1003). Hoemolymph, silkgland oty gt

‘ d, fiutbody an
murale ings about funciona) 31;0!1'10051 :; i:ﬁ_

fneoet  organg by transportin
stbstances inlo and out -Oﬁhc %cnih;rpl&u:
testes ind hus ®¥orves ns o medium of
chemied] communieation of distant ang
dlitiuel organ wystems of  Angeet body.
Hocmolymjsh, siikgland, fatbody nad muses
protelnn undergo radical changes both in
quality snd squamity «during wlevelopment, lln
‘the present shidy the concentmtion of protein
in haemuolytiph, gilkgland, fotbody and tmusele
incrensed  progressively  dufing the farval
development and reached maximum in the late
fifth inwtar larvae of crossbreed (PMxCSR2)
when compared 1o multivoltine {(Pure Mysore
- M), and bivaltine (CSR2). The cross breed
broed was found to have higher protein level
in the heemolymph, silkpland, fatbody and
muscle of the fifth dnstar at 28°C when
pompared to 22°Cand 25°C,
Conelusion
The differences in the multivoltine,
bivoltine and cross breeds of silkworm in
ternas of major biochemical composition in the
haemolymph, sitkgland, fatbody and muscle
ure breed specific and are atiribuled to their
genctic charneters. In this study it is coneluded
that the protein concentration of silkworm got
sipnifiesnt changes depend on temperature,
The current study opens up avenues for
breeding temperature tolerant silkworm strains.
for sustainnble tropical serdieulture industry for
quality silk production,
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