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Abstract

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

4o die

Lo 2876 a1 psans soledl b ol Wl o ilioine Vs 0 o2 il o S
s il i a2 ol 0 S Sy e la ST il LS S
Vassarmidaki et al. (2000) Kumar et al. (1992) Kuribayashi (1988) Krishnasawami (1978)
S LAJSC)U Ole cpl 55 s sl el owy b Vyjayanthi & Subramanyam (2002)
Sl A s g Sl s £ o S LS @l Jeol> cless Ll $ 513 a5 54
Olgme o) 348 0ds S oDl UV/E 2 ol 0 S 65l i 53 el o 4y J guame
La oSG s am bss o TAY/Y 505 DL a4 by 0 WYV/Y (lajlsdle & by 0 7/.84/8
(Sketal.,1976) .l

A o a Logas (5,Y S sl esdle ST 83 g (goilail
Sl o s OLled ol o8 53 Sos oabatl Dl 5 el a5 Shas 5o
£ s (’ﬁ 53 La Sz B Sl eslinal (ool se (golen b ablis ) slaie 4 5l 5
rmen 5 IS b JUT el ol ol (Dutta et al., 2003) ol (555 05 s )
2 Sl dide 5ot ) 2y laglen J S g T o 5 oS Ol
S e S (ol ol O 4 2555 3l ey Satins S S B Ll Coanl
o i o) e S lad 53 45 el el 5158 a5 S e et Ll ) S e
b D5 S a5 05kl S 76 s lS (Mallikarjunaet al., 2002) £5,18 e 56
Golow 2l 534Sl S ai sl LT 5o e 11 LS 6 by Y s dis 1 LS sl
sles &5 slalS 5l 4 i (Duttaetal., 2003) Cowl Coonl Sl lens 55 3K 5
b LB e Sl Sl s 4 56 JasbsS ST 5 Ostensl 5 il glacils Lo
= Ssn Solan Josls 25 4 o350l slagyY s sl 5 B hle Shl bl o
(Sreedharaet al., 1991) s .5 . Beauvaria bassiana



Vo AWAZ (1) YV Ol wlido i ezl (a0l

A i ot ol (=l Leiobe 5 J RS 5 a5l e a0l Ol ol dea Sl Ly il
ol pU L sl S 2S5 (Govindaiah et al., 1994; Biswas et al., 1995) o oo
(Biswas et al., 1995) C—ul ol 4ep 5 30 8 DL 5 (golew ol J S (6l e 5L
e b slagiban 5 D55 0L s olen J RS Gl 100 5 53 SSELL
slwsl Nosema, bombycis Jaws 55 45 s s (Solewr I8 53 0T I 5 3538 o oslizul o2y
(Srivastavaet al., 1992) ol sd (5158 Coke 30 35 8
0301 (slasless s oyl oS laglan J 28 5l 4 bogas b iS55 3G
B o o ol 3 et a3 S0 5 e LS 5 cpl Sl S 5 el aalllas
0350 D5 S 5l il oS las,Y s ds olatil 5 S5 sl b saddlas
Sl Sl e (golens 5l (sole slas)Y oo 3l )8 Sasas 1S 6 Godiladls w
2l 5 O o3 Sk IS Sl m Sl e Slse pde Dope 3 U

Db deo g b0 S 5y Jslde G las

L fss 529
5 Sl Sl st eSSz seliledl U bl sk
el 08 Do S 0 53 hola LIS b B s (sl G oy il ¢ S (ssla
33 L il b el L YOm0l b gla S 51 G ol 53 A plal Ol
P L0 sl S S B go g gosle wlil p md Jue e S Je) /0 clile
ot S B G S S S A 8T o il sdol s s 5o

L85 e
3o 53le S 5 L gs¥ sl e OLL B VY x Vo (gl s (slas )Y
S 53,5 VY o e SBT s 5 Al sy ASob ekl Sl ole &S ae e
53 25mt p Sbile 5 08 sl b il Ol sebol S S 5 ol Ll

\— Carbendazim [2 (methoxy-carbonyl-amino) Benzimidazol]



2 Sl 5 U0 e Olas s sl A el et b e sl 5 aals Jles
W wﬁ#ﬁp:w;)vw&\w O SS

o 3 s oeslemr 03 .28 S &) o Krishnasawami (1978) sy 4 bas,N Jios
IS 53 s o 53 55Y 0 055 iy e Sl 05 et 5 ey 5 ol
65oY o3 OLL o> Sl s fpizmen A3 ke O35 atld Olse 4 5 ¢S eIl
wdo 035 5 clamlob 5 5 K88 4y Y0 QLSS o 51s S als Sl 2 gl
5ot L (glag 55 sl (o5 sl A (6 Sl ol o5 e ol 23 50 ,ud
OLLE ad asls o3l sl gy @55 samee Sl sledd S8 03 58 8 Lo s (e
O als AL slaess b a0k b sl Al slass piled am g e oS il 3
o blete 0,5 losed Uil g5 05 o3 S gy S5 4 0b 4 il o 055 Gy K
A e 255 5k 8 slaes s el

Seslial Ly 70 mlas 3 (S35 0531 b okl JlS 2 b IG5 Laesls sals

(SAS Institute, 1997) =3 S 51 5 Jlsws 5 4525 5,50 GLM Jue o SAS (Ll J3le 5

o g s
$90Y Sl s

b S B e sebiledl il D5 S 5 G e b o 650Y 035
2 by ple Bl i Cile 4 oY ey e Sl S ey 02 A6 (0 Jsi)
Slres S o 1y sols s D & Somn r)LP- e gy Y O3y &S ol J s
Vel Uanisl glal o5l s Slag gl L as Ll sl ol Ciles
2l L i e 53 15 055 pals o 2l a8 085 IS0 ol 2 e e S e
o3 el QLS aalS 7870 dalls b acslis 5o Lo, O35 ey S cpl o3 . Usls Ol baey S
0 Lo U sl il slaS 1 aS slas Y ek 4 daes S 5l o s S
03 pad B ez |y andis ol 51 8 a8 ey sl b IS 2B e e S e



\A% AWAZ (1) YV Ol wlido i ezl (a0l

S eV Sl 5 s s sle sbasY s b | (oSl el e e
Jsdm) 355 s pmn olal L 5l Laes S (s o 3 IV e S sls 0L 1) ke
05 3lanl (g, o3 Sl o (bl L 5l (gls e il & Soen Sl onl ()
A e S ke N ChlE 5 jio 5u5 55 ST dald e 3 e 5 S e Ol 4z S|

oY Slwsat 1 elS Getilail ol 5 S il edss 56 Jaae

el e
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  15.73cd  14.97d 2312a 19.82b 7.80a 2l1.6a
1 3.16a 337a 1580cd  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  2332a 2325a 9.66a  8.00a
8 3.11a 296a 17.39ab  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 6.4 3.15 331 65.94

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

dy ool Sl gas
5l 00501 S 5 Y el it cos 35 aly ol Sl s
Vo sladsdr 5 a8 &Kk s S KT o 4 atedls Sjg 4 Sln ol Js A
6@5)>u)wwdjla$mdw\u)§g@ﬁw;_zﬁ Byd o odalia ¥
ol o S ) i 6 d sl esle L Js i edaline aly (g3l Sls pas
eSSV il e e S eV Chle 5 jis 5y sl o kg O3 ks DL S B
3o 05y B 5l e 0l DL LAl TN/ I e als b aslie 55 oS A

aS Gosban ol O 1y 05y als p i baey S ple b anslie 5o 50 e ol 23



Lo s VIA 5 A0 5 4 4 LS aclows o S+ /8T 5 1/1T4 I PP P PR ¢ I
S 33 oo il JA3 Aoy Sl (Y Jsdr) cils ks b aglis 53 15 055 LialS
() USE) sl OLaS | (uls pme Dt Lajles (gadST 53 esle

S i A5 Sl sy ililS IS B setilegdl b Y Jgue
Table 2. The effect of carbendazim residue on male productive traits.

(g;;::l%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
1 177 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 numbersthat are shown with the same letter in two columns.
ns. none significant.

wsle Sl G5 Sl gast 1 S IS 2B seiledly LY Jga
Table 3. The effect of carbendazim residue on female 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 23lab 207c 1.711bc 1.639c¢c 0484 a 0.436b
1 223 ab 222ab 1.771ab 1.768 ab 0.461 ab 0.461 ab
2 227 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 217 hc 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

Thereisno significant difference between the numbers that are shown with the same letter in two columns.
ns. none significant; **significant difference at o = 1%.
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Thereis no significant difference between columnsat o = 5%
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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;;zt&fegrte No. of eggs Unfertilized eggs Hatchability

feeding) 0.5 mg/ml 1 mg/ml 0.5 mg/ml 1 mg/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 93.51ab 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 1.22 ns 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%.
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