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Abstract

The CpGV is one of the mortality factors that can be reduced population of Cydia pomonella (L.) throughtout
the world. Recently, some informal reportsrefer the reduction of acute effects of CpGV. So, in this research aimed the
evaluation of the chronic effects of CpGV on some bioenergetic resources, as the key factors in overwintering of C.
pomonella. This virus can infect the larvae immediately before entering into the fruit. So, the larvae may be weakened
and the fat bodies may be destroyed by a virus. In this research were examined the side effects of concentration levels
1,2and 40B/pl of CpGV after 7" day on the mount of protein and glycogen on 5" instar C. pomonella according to
Y ee & Chapman and Van Handel method respectively. Larvae been reared on artificial diet and in incubated with light
(L:D) (16:8), relative humidity of 60 + 10percent and temperature conditions 24 + 2c¢ °. Larvae were infected via
impregnated artificial food with specified concentrations virus. Results showed that CpGV decreased total protein and
glycogen (p<0.001), significantly. The average of the amount of protein in concentrations 1,2 and 4 OB/ul and control
was 9.74+0.74, 8.57+0.88, 0.81+0.008 and 11.80+1.16 mg/g fresh weight, respectively. Also, the amount of glycogen
was 7.5+0.48, 0.67+0.11, 2.87+0.95 and 3.28+1 mg/g fresh weight, respectively. Theresultsindicated that CpGV can
decrease some of bioenergetic resources of the larvae and they may be weakened. According to the influence of energy
resources on the survival rate of overwintering insect, thisvirus may be disrupted overwintering of colding moth.
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67 1% Iranian I nter national Congress of Entomology, 29-31 August 2015

[ww.SID.if


mailto:*
mailto:M_kamali4550@yahoo.com
mailto:movahedi@znu.ac.ir
mailto:M_kamali4550@yahoo.com
http://www.sid.ir

A VWAF 1925000 V-1 0l ! ouwlisdopuis ol 0,55 (ol

4o dle

ol CiS gl clie lga s OF Ll s iy s w0l s Jhsails U SV e 1 S Ol 4
L oolgl (FAO) Ll JL 5 Ll olole bl b S gosb o cwl Ll o Gy ol 5l Jguams
U (aJS Sl el ol s 4 L s g e rUu Yooy Jle 5w SVEONATALS &
ode oS ASL e s, 0 ol Caenl 5l Jgame ol (g5, S ST 51 S ol e 0 Cydia pomondla (Linnaeus)
- o oSl 54iS bl sl s 3l ol (Rozsypal et al., 2013) sl s Clled 5 53,8 5 WS Sy cam
3o o shasl S 0T Garss o D pae & A3l o pland SlaiSe i (3Tl U 28 slaoly e )AL
e SR 52 Ko ST 0Lk S5 e 50t cal G SUISE 5 5 5bk i Slaoms (b me DY s
(Malik et al. ol azils JUs a1y 6 pied pgom 0315 & abond (SUa S0 0 4 Comd Tl Canglie (51530 55
st bl G Sl e i oSS IS Jelse a5l sllae 300 sl s Sl eslinad o3 (ol ol 2002)
S E sps eslial 3T J S S 3 olantl OS5 8 Sl O e e S 53 sis el 50
Sl ogdl IS 5 038 o Dl i 05 S de e LSS 55 8 Sl G e Sl e Ll
S «(Dyck, 2010) dizewn Jod ol 5 25050 S5 sm J RS Jalse oprmmen 5 (St > Mt g b ) ool L
(Laey & 555 o osbiad ST Adls e (61 JSas ol b open (S5l I8 Jolse 5| 2 s 02) 0
Lol e Granulovirus .. Baculovirida o3l 5= 51 CpGV s 1 sl Rl K5 e I xS elye 51 S Unruh, 2005)
S Lo gyt g2 32 53 (Slides . (Ludewig, 2008) 555 o o |y s 05 IS olai I S D50 40 48
osls 0L 1) Sl 31 alie gy mans ol Cosline gla g & S ol 5l S oS ransdS S
2l ame Jolse ol i 3 wies Bl e Vplew belge il S 51 20 5 b I (Eberle et al., 2009)
3. (Babu & Ramakrishna, 2009) LiL axils ol s 4y 1y 030 (laCe gos Lany 5 das 201581 1, 5950 WOl (55
R 3 ehE e s b 5oV Gle o3 LS e 0553 53 Ol O & 3505 3l oy rans S bl
238 e Syl Glad sl 53 Sishe 5358 0 ST s s O W e ol 3 335 e IS Sl Dl
Ol o2 b gladshe o 59 5 cindd Esl &S Lo s s 5318 50 p5056 4 4 5 L (Gallegos et al., 2009)
Of Slop 4 Caaslie 555 (S5 Hmbe (S Ly rsns ) S A Sbi 4 | U (Flexner & Belnavis ,2000) s 5% e
o Saglie 5ot sl (e pbie Olpe S35 5550 pED ldie S|z (Warburg & Yuval, 1097)asl 1S 3 i
0553 5> SN e AT D s Ol o S 4T 4 4 5 L 5 (Ba0 & Robinson, 2008) el e O (sle s
o 03 505 (5 e Sl 541 e 0,3 I OFF7 (slas) LIS o Ol 0 Sty 5 50 o LS5 slaaly
sy Ol il o (550 o 003 55 IVl 8 a5 ol ls, 55 5 (slodes Comnl ST al sl L b £
Bl IS S Sty Il s i

68 1% Iranian I nter national Congress of Entomology, 29-31 August 2015

[ww.SID.if


http://www.sid.ir

jE\ VWAF 1925000 V-1 0l ! ouwlisdopuis ol 0,55 (ol

udz"J }‘y

e Y plol Ol Ol 03 T o Glapl Ol s Sy 3 3R dloole ga 3 (5415 24 500

Sl A 5 gldyy Colu V2 (5 Ll o b 55Ul 5o 5 odd Jie (6555 b s S5 b 4 ol (5 ]
Chy,boa s S RS ol s il G Aoy S oo Casby o4y YYRY ‘ciles (b
oo Gb p ek 4 e gas GlIE g5, p Dl ol Glaes Sl ol glasY s S e (5 55 o seass
(Sl Pead Sl e S U SIS Gosg bl Olea 3 oY (ool g bl esls 5 (VAAY) L
Jae Game slalsde gl By b a4 M Sl 2 Game a ey e GlasY L s 60l 8 s 4 ey Y

Lgd LS S O i 4 B el

THIRI

jQUT}QL@M dos g0 pg")jjﬁ JJ:SJ:;u)l /\X\'/\ OB/].L' g.,.]al&LCpGV-M BEES ealeiul S0 d)ﬁ.\
U':}) L;Jo 9 JJ.A J.N 9 r‘y )( oslaal L' Lédj;‘jf JL)LM:J wlle e S Ay v.hl.fs LthLg)La.:J
Sin s 28 O il e e om0 238 ol ol 2S5 Sy Koo S eslinad o (Hube, 1. 1981)
sde 5 (3L S oY 15 53 35 s Osmeilin s Goe &S I 3) Wl 0 3 ekd Jijled sbad SIS sl
(\Y’/\' a@hﬁ)).ubdndugbw)ﬁ)dwlﬁmywﬁybJJ&ngjgujw\‘a“"

b o3
Ll.l.écla.ﬂmd..xi:)f‘_}wsﬂuluv dadl S addy Y Ode 4y bkl (gl L;U&V.?o-l.gu_éjlé 3l
l.l.bclg.d.,\.auju.:}): LS S ssa 5 s gesls s dew a1y g OBl Y 5 Y gl cLle 51 el
JUNTE v TRV CHNK S PR jlmw,&i@&wéub‘y A ey b &J:.A\JMA;.JTMHI by
Sl abd S S &S alagyY sy Sds Sde S8 Sl ey A5 S Jame dald 5 ey 4 el glalie )
Olpee A3 w8 B 55 S50 Gl o (ol i 58 5 Sl (6550 mle (68 o3Il g sy s 31IS
Gk 55, 5 (Van Handdl, 1985; Van Handel & Day 1988; Kaufmann & Brown 2008) %, b iji.:l.f o 3
L3S s o i 5 O3 MY e Sl e S 5 B0 Ol LS 5,50 Yee & Chapman (2008) s,

ROUR SIS &JM%\SCJLQL&«JJ\9gw§)biéu)\}§\ o b ealaal b la esls Lo 5 4 52

M;@u
L;Lac,hl.'a):&;i}ﬁ J:_<:L:A4&)}.‘9meywjﬁjm&‘ﬁ‘ba‘ijjﬁ)bwul.hls‘}ial.gc‘lb
2 ij L;L.:a\\//\' + \/\-\) YIANY £ /e ACA/OY £ /AN A/VEE '/VY‘;T,.:JJI.: J@Lﬁ:jw}ﬁj “ ebjﬂ OB/M”. jYA
L;aLaJ}‘_;“:Lo-‘_;a)bfjw6LAJJYL§})JQJSSLJJL~L§J;)KJ@LDMLA’moJaTQMJu@LDC».w\oj.:.;-f"d)j(sjf
ol o dals b oaglie 3 esyll o e wal laded 1alS Col JLSL Sl pa Gdes ol 53 &S LSl

(Kobayashi et al., o355 3,158 slap sl Cllad 53 2als s & Wl o 2alS ol & (Abdel-Razek et al., 2004)

69 1% Iranian I nter national Congress of Entomology, 29-31 August 2015



http://www.sid.ir

Ve IWAF 325008 V-1 gl pilisdiopbn ol 0,538 (!

b5 5 (Kawase & Hayashi, 1965) g5 L plocrl b 5 s s ol () cidpen slacnSsn Sl eslizal ¢ 1990)
sdre 53 ol 3wl W] 3l AU K S el 4 iaen s (Abdel-Razek et al., 2004) o 4 LS
T 255 5SS g 1y Olgee sladsh 3505 3 oy Lo pes s ST 4 ax 55 L a3l (Kawase & Hayashi, 1965) Y
Olsee 53 mle 5l iy ) 20 g ke ilas o 030 A S 8IS 50 B0 0503 5o L 355 p 55 5 0350l
awsl sladal o Slsme Bt ol slag )N s aS esls Ol VAAY O 5 WYL el bl e ealinad
Sl sl € ol ols Ol Sldllas € A3L (155, by S 4 5l S0 K5 e a5 el wdl n0
Fow 3 s BBl sl wlscan] Oldlas b 5t oS5 2S1y cpl s i B edee St
4 Ziste Ol e il ol Gladshe 5 2315 G Sl gl s Gladse (o bl s lanes SlaSs
(Saramaetal., 1994) coul o3ls OLES 1) uy 9

S sk ol esls OLES 50 (P<O.00D) 05,58 b3 Ol (35 Sols sme 2alS LU imean ol (glaesls
ey 5 05 05 eSS S YIYAL VA 5 YAV £ /A0 /W £ V) (V0 2 /88 LS 5w 0558 ol
s g le 5 S el Sl Ly Dol (e e Olis Ol ege et lS il sen 50 s se Dlda s S Ol
3wl s 4 LIy e oS ol al 530 05,508 OB/l ) kil s (Zhuetal, 2012) ol Ciliss (glacil Law 53
3550 e eelic (Nation, 2002; Klowden, 2007) (6331 sl (§3Lw 053 Ly 5 lo > DS 5 o 3 IS
AL (Nation, 2002) 3 L2alS Ol (gl 210 slse 2in O ms 5 05558 Ol 2alS 5 es s 55 6l 2 LS
aosgll iy ol oS slasY 55 alie sl s & 4 ol 28 35 dald Sl o 055U Olpe OB Yokale s
P Sl (See ISl sl e (Saito, 1963; Horie & Watanabe, 1983) CPV 5 (Kobayashi et al., 1981) BmNPV
Slp Glo s Gt Olgs w5 s s 50 Gl 0558 (Glgims a8 ASL s s 3l eslanal 3 s el slewl i
£ clale s Ll (Samaetal. 1994) 5,5 o )3 eslinel 3550 s s Siste boosle Oleg s (6550 3L 05 S G b s
d=le e slge Ol 5l e s ge DSl Gl bl aB S 515 65 8 Sy el b5, 05,008 Ol OB/
o Gl Lo 55 s (idsen 55 55 50 5las 5l 5 O 5L i ) O3S L a5 4 SIS Las
<l (Nation, 2002; Klowden, 2007) >4 e plo! uv,_)j ssam 3 o sl 53 J el Lok 65 5 6w
Il (5550 e (§3lue 25 Ly 03 3 5 Glo s LS 5 Cod Wl o Vool 2 sladshor 53 s 25 o
Oljen 355 deeeiS SIS 58 5o Sl oY LS 5 ool 5 35 Sl Wi A3 L3 35 5t S shailen S sl
S8 Sos B b s sd e LEble Sl a5 (955 mle Sl 4 e e 53 S LIS el el 4 Il L
LS or oM Slan i B ae Gisb Sl s ge p RS Ol Sl L e pi o lad sk U3 O35S Ol
ISVION

70 1% Iranian I nter national Congress of Entomology, 29-31 August 2015

[ww.SID.if


http://www.sid.ir

V) WA s92.5008 V-8 (gl (suoliado i allis 0,58 (ol

w
|
=
I
|

d

d
ab
b
o
b .
6
2
»
1 - C 2 7 C
. | . -
1 2 4 0 1 2 4

Density(OB /) Density{ 0B/ )

L2 = R
| | |
= -
= X}
| I

Glycogen{mg/g)
-
=

Protein (mg/g)

Refernces

Abdel-Razek, A., Kamel, K., & Salama, H. (2004) Biochemical effects of the nematode-bacteria complex on the red pam
weevil, Rhynchophorus ferrugineus (Olivier) (Coleoptera: Curculionidag). Arch. Phytopathal. Plant Prot. 37, 205~
214.

Babu, K. & Ramakrishna, S. (2009) Metabolic alterations and molecular mechanism in silkworm larvae during vira
infection: A review. African Journal of Biotechnology 8, 899-907.

Bao, N. & Rabinson, W. H. (2008) Metabolic reserves in Periplaneta americana (Dictyoptera: Blattidae). Proceedings of
the Sxth International Conference on Urban Pests. p. 145-152.

Bathon, H. (1981) Zur Zucht des Apfelwicklers, Laspeyresia pomonella (L.) (Lep., Tortricidae), auf einem kiinstlichen
Néhrmedium. Mitt. Dtsch. Ges. Allg. Angew. Ent. 2, 136-140.

Eberle, K. E., Sayed, S., Rezapanah, M., Shojai-Estabragh, S. & Jehle, J. ( 2009) Diversity and evolution of the Cydia
pomonella granulovirus. J. Gen. Virol. 90, 662-71.

Flexner, J. L. & Bdnavis, D. L. (2000) Microbial Insecticides. pp 35-63. In. Rechcigl, J. E. & Rechcigl, N. A. (eds).
Biological and Biotechnological Control of Insect Pests. Lewis Publishers, Inc. New York. 374 pp

Gallegos, G., Rios, C., Sanchez, V. M., Guerrero, E., Sianchez, S. R. & Sanchez, F. (2009). Proteccion de Frutos de
Manzano con el Virus de la Granulosis de Cydia pomonella L. (Lepidoptera:Tortricidag). Southwestern entomol ogist
scientific note 34, 331-335.

Horie Y. & Watanabe, K. (1983). Effect of various kinds of dietary protein and supplementation with limiting amino acids
on growth, haemolymph components and uric acid excretion in the silkworm, Bombyx mori. J. Insect Physiol. 29,
187-199.

Huber, J. (1981) Apfelwickler — Granulosevirus: Produktion und Biotests. Mitt. Dtsch. Ges. Allg. Angew. Ent. 2, 141-145.

Kaufmann, C. & Brown, M. R. (2008) Regulation of carbohydrate metabolism and flight performance by a
hypertrehal asaemic hormone in the mosguito Anopheles gambiae. Journal of Insect Physiology 54, 367-377.

Kawase, S. & Hayashi, Y. (1965) Nucleic-acid and protein changes in blood and midgut of the silkworm, Bombyx mori
(Linnaeus), during the course of cytoplasmic polyhedrosis. Journal of Invertebr. Pathol. 7, 49-54.

Klowden, M. J. (2007) Physiological Systemsin Insects. Boston, MA: Academic press. 571 pp.

Kaobayashi, M., Kotake, M., Sugimori, H., Nagamine, T. & Kajiura, Z. (1990) ldentification of virus-specific
polypeptides and translatable mRNASs in the isolated pupa abdomens of the silkworm, Bombyx mori, infected with
nuclear polyhedrosis virus. J. Invertebr. Pathol. 55, 52-60.

71 1% Iranian I nter national Congress of Entomology, 29-31 August 2015



http://www.sid.ir

vy IWAT s9200 V-8 (! (sl pis ol 0,555 coly!

Ludewig, M. H. (2003) The Establishment of a Virus Free Laboratory Colony of Cryptophlebia leucotreta ( False Codling
Moth ) and Characterisation of Cryptophlebia leucotreta Granulovirus (CrleGV)Genes. M.S. Student Rhodes
University.

Nation, J. L. (2002) Insect Physiology and Biochemistry. CRC Press, Boca Raton.

Saito, S. (1963) Trehalosein the body fluid of the silkworm, Bombyx mori L. J. Insect Physial. 9, 509-519.

Salama, H.S.,, Sharaby, A. & Ragaei, M. (1983) Chemical changes in the haemolymph of Spodoptera littoralis [Lep.:
Noctuidag] as affected byBacillus thuringiensis. Entomophaga 28, 331-337.

Sarma, B. J., Samson, M. V., Sivaprasad, V., Balankatasubbaiah, M. & Datta, R. K. (1994) Biochemical changesin the
haemolymph of the silkworm, Bombyx mori L., during the progressive infection of nuclear polyhedrosis virus
(BMNPV). Sricologia 34, 539-544.

Van Handd, E. (1985) Rapid determination of glycogen and sugar in mosquitoes. Journal of the American Mosquito
Control Association 1, 299-304.

Van Handel, E. & Day, J. F. (1988) Assay of lipids, glycogen and sugarsin individua mosquitoes: correlations with wing
length in field-collected Aedes vexans. American Mosguito Control Association 4, 549-550.

Warburg, M.S. & Yuval, B. (1997) Effects of energetic reserves on behavioral patterns of mediterranean fruit flies (Diptera:
Tephritidag). Oecologia 112, 314-319.

Yee, W. L. & Chapman, P. S. (2008) Seasonad Amounts of Nutrientsin Western Cherry Fruit Fly (Diptera: Tephritidae) and
Their Relation to Nutrient Availability on Cherry Plant Surfaces. Environmental Entomol ogy 37(5), 1086-1098.

Zhu, Q., He, Y., Yao, J., Liu, Y., Tao, L. & Huang, Q. (2012) Effects of sublethd concentrations of the chitin synthesis
inhibitor, hexaflumuron, on the development and hemolymph physiology of the cutworm, Spodoptera litura. Journal
of Insect Science 12(27), 1-13.

72 1% Iranian I nter national Congress of Entomology, 29-31 August 2015

[ww.SID.if


http://www.sid.ir

