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Abstr act

The biological effects on slkworm larvae fed on mulberry leaves contaminated with 0.5 and 1
mg/ml carbendazim were analyzed in different periods. The fungicide was sprayed on trees with 0, 1, 2, 4
and 8 days intervals before the first feeding of second ingtar larvae. Carbendazim decreased the larval
weight and the highest reduction was 4.5% decrease compared to control. One mg/ml of fungicide used
immediately after treatment caused a significant decrease in female cocoon characterigtics such as cocoon
weight, pupa weight and shell weight by 8.4, 8.5 and 7.8, respectively. The rate of hatching had also
decreased in some treatments. Economical traits of male insects and the number of laid eggs by females
were not affected. In total, the mean of cocoon shell percentage in both sexes did not have any difference
with control. Feeding from the leaves contaminated with carbendazim residue did not have significant
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effects on larval mortality and utilization of the leaves sprayed by this fungicide two days after
application is recommended.
Key words: slkworm, fungicide, residue, carbendazim, mulberry leaves
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Table 1. The Effect of feeding on contaminated |eaves with carbendazim on silkworm larval
parameters.

Treatment  Larval weight (g) Larval weight (g) Larval weight (g) Larval mortality
(Days (4™ day of 4™ instar) (5" day of 5" instar) (7" day of 5" instar) (%)
before 05 1 05 1 05 1 05 1

feeding) mg/ml mg/ml mg/ml mg/ml mg/ml mg/ml mg/ml mg/ml
0 3.00a 315a  1573cd . 14.97d 2312a  1982b 7.80a 2l1.6a
1 3.16a 337a  15.80cd 1593bcd 21.87ab 22.05a 10.3a  13.0a
2 3.15a 343a < 1592bcd / 16.54abc 2252a  2359a 7.66a  4.00a
4 3.45a 342a 17.63a 16.89abc  23.32a 2325a 9.66a  8.00a
8 3.11a 296a. 17.39%9ab  15.76cd 23.02a 2378a 150a 6.10a
Control 3.52a 15.68cd 22.71a 3.33a
F value 2.62ns 7.5%* 6.56** 2.07ns
cv 64 3.15 331 65.94

Thereisno significant difference between the numbers that are shown with the same letter in two columns.
ns: none significant; **significant difference at a = 1%.
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Table 2. The effect of carbendazim residue on male productive traits.

(g;;zx%egrte Cocoon weight (g) Pupal weight (q) Cocoon shell weight (g)
feeding) 0.5 mg/ml 1 mg/ml 0.5 mg/ml 1 mg/ml 0.5 mg/ml 1 mg/ml
0 1.88 1.79 1.425 1.362 0.463 0.434
1 1.77 1.81 1.336 1.368 0.444 0.443
2 1.90 1.85 1.429 1.405 0.473 0.447
4 191 1.88 1.453 1417 0.457 0.468
8 1.89 1.78 1.438 1.347 0.470 0.443
Control 1.88 1414 0.467
F value 2.36ns 152 ns 2.77ns
CV 3.14 4.04 3.12

Thereisno sgnificant difference between the numbers that are shown with the same letter in two columns.
ns. none significant.
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Table 3. The effect of carbendazim residue on femal e productive traits.

Treatment

(Days before Cocoon weight (g) Pupal weight (g) Cocoon shell weight (g)

feeding) 0.5 mg/ml 1 mg/ml 0.5 mg/ml 1 mg/ml 0.5 mg/ml 1 mg/ml
0 2.31lab 207c 1.711bc 1.639c¢c 0484 a 0.436b
1 2.23ab 222ab 1.771ab 1.768 ab 0.461 ab 0.461 ab
2 2.27 ab 222ab 1.807 ab 1.767 ab 0.465 ab 0.457 ab
4 2.33a 234a 1.851a 1.850 a 0477 ab 0.496 a
8 2.33a 2.17hc 1.825ab 1.717 bc 0.497 a 0.455 ab

Control 226 ab 1.791ab 0.473 &b

F value 7.25** 7.12 ** 4.14 **

Ccv 3.28 2.29 335

Thereis no significant difference between the numbers that are shown with the same letter in two columns.
ns. nonesignificant; **significant differenceat o = 1%.
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Thereis no significant difference between columnsat o = 5%

Figurel. Comparison of cocoon shell ratio in different Carbedazim treatments.
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Table 4. The effect of carbendazim residue on femal e reproductive parameters.

(g;;ztgwefegrte No. of eggs Unfertilized eggs Hatchability

feeding) 0.5 mg/ml 1 mg/ml 0.5 mg/ml Lmg/ml 0.5 mg/ml 1 mg/ml
0 729.0 705.3 28.00 41.00 95.70 ab 95.02 ab
1 687.6 677.6 25.67 27.01 93,51 ab 95.61 ab
2 699.6 666.5 22.67 38.00 95.76 ab 9251b
4 669.0 665.6 44.65 44.33 95.11 ab 94.77 ab
8 718.0 662.0 63.33 35.00 96.70 a 94.52 ab

Control 714.3 23.33 95.30 ab

Fvalue 1.22ns 2.13ns 3.42 **
CcVv 5.46 69.1 1.1

Thereisno sgnificant difference between the numbersthat are shown with the same letter in two columns.
ns. none significant; **significant difference at o = 1%.

Ol e SSEb S a8 @ argi ol 05 2 LIS EB ol S it 5

IS Gl 48 ol S B sila 5 el 5e sl OF 3T (o 5 50 s
spdee b s SV 5 gl cJled mle oS 5 ) .Sl s 40 5 Rhizoctonia solani
fJS)JU’:JJ)LAJJ de..qu.;éL C)‘J_?‘ J.i\.&u)jf &‘j&ﬂ@\ﬂ})) szj‘ 60}>qu
WJasl gesl sl =BGES o0 (Ando et al., 1995) ol ot 55158 s [l oo
L@Twms&a (ab,h}l Jg ¥ ior — o “J,SJJ:MA{AL:MJ_U O ediies 3l Cxilan
Agles sl o i b Sdled 3 1) (93b5 Dle I 5 5 p 503 S (68
ojj_? ))5- U"SJ; 2 45 C,‘..w‘ @Lhu;scjg (.;J’“' J\ ('.i)\.ku)Lg (Snegal’off & BaCh, 1989)
(Snegaroff & Bach, 1989; Vandame & Belzunces, 1998) "ol a3 S | 3 ax 5 350 putiies

cady O3y el aslad slew Pl Ol (gl (g, LSl e Lau.';SGJLS o



AN VWAS (V) YV Ol wlido i il (Saals

Slac bale (piomen (Seki, 1985) L5 o3 45 ¥ o slay Y (55, S ol oK
los J2alS (ol 5 o se Wl 5 5 sl 03 S L ala IS 200 (goilS 5
(Vandame & Belzunces, 1998) 3 32 o Jws 505 o3 (Nypothermia) o

ch;&)\J} J.\..SYL:.A &Scjbﬁtwr@j\ CJS L5°"L‘ 60%4\5&»@
3550 680 o sl Sty 5 i s Sl (8L 4 eIl s sl e
Al e S0 ATl i a8l oW o sl ol 2y (Pai et al., 1990)
A2l esle Dl i e a5 gladul 5 58 e M e s OLES 1 35 e ol

s s b @l b iSE 6 5l 2y S8 e oo ,s vt
330 33 Pl &S S 00 o lulS @ esyll O saS  (Gods ol Sl el
S gslasl b 5l glatasSe LB ol i 46 Sma LS 5 g, Ll s Jlexzad
a S G w8l chle oS 55005500 0BGl pl O (= pl LIS el gl s a e
Sail L aob Ola) ol (Sao 5l Gl ) 53 gz )50 JlEe S L el

3,8 Dy (S i Olabl

S Bl

A3 Sl MWA=YV-YA Y golad 4 Cogan S

@L:.a
Ando, O., Kifune, M. & Nakajima, M. (1995) Effects of trehazolin, a potent trehalase
inhibitor, on Bombyx mori and plant pathogenic fungi. Bioscience, Biotechnology and
Biochemistry 59, 711-712.
Biswas, S., Mandal, S. K., Tectia, R. S,, Nair, B. P. & Sengupta, K. (1995) Intensity of
mulberry powdery mildew in West Bengal with some measures to control. Indian
Journal of Sericulture 34, 114-117.



Dutta, M., Balavenkatasubbaiah, M., Nataraju, B., Sharma, S. D., Chandrasekharan,
K., Selvakumar, T. & Thiagarajan, V. (2003) Systemic fungicide application for the
control of white muscardine in silkworm rearing. International Journal of Industrial
Entomology 5, 103-106.

Govindaiah, Gunasekhar, V., Gowda P. & Thiagarajan, V. (1994) Field evaluation of
fungicides against Phyllactinia corylea causing powdery mildew in mulberry (Morus
alba L.). Indian Journal of Sericulture 33, 160-162.

Gunasekhar, V., Govindaiah & Himantharaj, M. T. (1995) Efficagyof fungicides in
controlling mulberry leaf rust caused by Ceroteliumfici. Indian Journal of Sericulture
34, 60-62

Krishnasawami, S. (1978) New technology of silkwormrearing.© Bulletin no. 2, CSR & TI,
Mysore, 1-24.

Kumar, P., Kishore, R., Datta, R. K. & Goel, S. C.(1992) Mortality of the silkworm larvae
(Bombyx mori L.) on feeding mulberry leaves sprayed with insecticides. Bioecology
and control of insect pests: Proceedings of the National Symposium on Growth,
Development & Control Technology of Insect Pests, 179-183.

Kuribayashi, S. (1988) Damage of silkworms caused by pesticides and preventive measures.
Japan Agricultural Research Quarterly 21, 274-283.

Lin, Y. S. & Tzeng, D. D. (1994) Effect of alpha-DL-diflouromethylornithine on Aecidium
mori Barclay and its efficacy for controlling mulberry red rust. Plant Pathology
Bulletin 3, 168-174

Mallikarjuna; M., Balavenkatasubbaiah, M., Nataraju B. & Thiagarajan, V. (2002)
Effect of. systemic fungicide on total hemocyte count and hemolymph biochemical
changes in silkworm, Bombyx mori, infected with Beauveria bassiana. International
Journal of Industrial Entomology 5, 189-194.

Pai, I.K., Hegde, S. N., & Krishnamurthy, N. B. (1990) Genetic effects of Apron 35 SD on
the germ cells of the silkworm Bombyx mori L. Bollettino di Zoologia 57, 35-37.

SAS Institute (1997) SASSTAT User’s Guide for personal computers. Cary, NC: SAS
institute.

Seki, H. (1985) Effects on the moulting of silkworm, Bombyx mori, larvae of administering
fungicide (of the imadazole group). Japanese Journal of Applied Entomology &
Zoology 29, 247-250



AY VAP (V) YV Ol sl slidio pim ezl (Sl

Sharma, D. D. & Govindaiah (1991) Comparative in vitro toxicity of fungicides against
Pseudomonas mori (Boyer & Lambert) Stevens causing bacterial blight of mulberry.
Indian Journal of Sericulture 30, 139-140.

Sk, K., Ryong S. H. & Sang, K. R (1976) Study of various paollution on silk wormrearingin
autumn. Sericulture Journal of Korea 18, 17-19.

Snegaroff, J. & Bach, J. (1989) Effects of the fungicide prochloraz on xenobiotic
metabolism in rainbow trout: inhibition in vitro and time course of induction in vivo.
Xenaobiotica 19, 255-267.

Sreedhara, V. M., Shree, M. P., Boraiah, G. & Fletcher, R. A.(1991) Muscardine disease
of silkworm controlled by Triazones. Sericologia 31, 423-426.

Srivastava P. P., Banerjee N. D., Saxena N. N., Shukla R. M., Bansal A. K. &
Thangavelu, K. (1992) Turnover ‘of <some biochemical constituents during
embryogenesis of Antheraea mylitta Drury to monitor the efficacy of carbendazim and
chloroquine in controlling microsporidiosis. Journal of Research on the Lepidoptera
31, 205-212.

Vandame, R. & Belzunces, L. P. (1998) Joint actions of deltamethrin and azole fungicides
on honey bee thermoregulation: Neuroscience Letters 251, 57-60.

Vassarmidaki, M. E., Harizanis, P. C. & Katsikis, S. (2000) Effects of Applaud on the
growth of silkworm (Lep., Bombycidae). Journal of Economic Entomology 93, 290-
292.

Vyjayanthi, N. & Subramanyam, M.V. (2002) Effect of fenvalerate-20EC on sericigenous
insects; I. food utilization in the late-age larva of the silkworm, Bombyx mori L.
Ecotoxicology and Environmental Safety 53, 206-211.



