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Abstract: ?LLME%$, N7O#, P##=,G7(#, (DE*=Q, %N#, R7$%, %NE##, (#'7(#$, %M, (#O#<MR,

*=$#'%*'*(#$,S*%N, $#<#'%*O#,REMR#E%*#$, %N7%, 7'%, $R#'*T'7<<&,M=,P*M'N#G*'7<, $*%#$,

RE#$#=%,*=,7,R7E%*'D<7E,*=$#'%,QEMDR+,PD%,SNM$#,REMR#E%*#$,(*LL#E,LEMG,%NM$#,RE#$#=%,

*=,G7GG7<$0,JN*$,7RREM7'N,N7$,<#(,%M,%N#,(*$'MO#E&,ML,'MGRMD=($,%N7%,7LL#'%,%N#,

NMEGM=7<,E#QD<7%*M=,ML,GM<%*=Q,7=(,(#O#<MRG#=%7<,REM'#$$#$,*=,*=$#'%$,$D'N,7$,

#'(&$M=#,7QM=*$%$+,UDO#=*<#,NMEGM=#,VW8X,G*G*'$,7=(,'N*%*=,$&=%N#$*$,*=N*P*%ME$0,

JN#,$#7E'N,LME,RM%#=%,7'&<DE#7$,N7$,<#(,%M,%N#,(#O#<MRG#=%,ML,=MO7<DEM=,VF*GM=X,

(#O#<MR#(,P&,C7YN%#$N*G,ZN#G*'7<,IMEY$0,JN#,>Z-[4,O7<D#,ML,=MO7<DEM=,M=,

6rd-*=$%7E,Spodoptera littoralis L#(, M=, %E#7%#(, <#7O#$, *$, 7RREM\*G7%#<&, 40 ,GQ,

70*0)<*%#E0,JN*$,O7<D#,E#$#GP<#$, %N7%,ML,'N<ME]D7^DEM=,7=(,*$, %#=LM<(, <MS#E, %N7=,

%N7%,ML, %#]DP#=^DEM=0,3MO7<DEM=,7LL#'%$,=&GRN$,ML,Bemisia tabaci,GME#, %N7=,

'N<ME]D7^DEM=,7=(,%#]DP#=^DEM=0,9E%*T'*7<,E7*=+,7%,7,E7%#,ML,.4,GG)N,7RR<*#(,[,

7=(,/.,N,7L%#E,%E#7%G#=%,*=,7,'M%%M=,T#<(,N7(,=M,7RRE#'*7P<#,#LL#'%,M=,%N#,RM%#='&,

ML,=MO7<DEM=,M=,PM%N,S. littoralis <7EO7#,7=(,B. tabaci =&GRN$0,8#='#+,=MO7<DEM=,

'7=,P#,D$#(,*=,%EMR*'7<,7E#7$,7=(,(DE*=Q,E7*=&,$#7$M=$0,1=,Q#=#E7<+,P#=^M&<RN#=&<,

DE#7$,N7(,=M,(*E#'%,#LL#'%,M=,R7E7$*%M*($,7=(,RN&%M$#**($,7=(,7E#,'M=$*(#E#(,G*<(<&,

7LL#'%,M%N#E,=7%DE7<,#=#G*#$0,3MO7<DEM=,N7$,=M,'EM$$-E#$*$%7='#,S*%N,'M=O#=%*M=7<,

*=$#'%*'*(#$+, %N#, W8,G*G*'$, R&E*REM\&L#=, 7=(, =#M=*'M%*=M*($0,9$, $D'N+, *%, *$,

'M=$*(#E#(,7=,*GRME%7=%,'MGRMD=(,*=,R#$%,G7=7Q#G#=%,REMQE7G$0,

9163%&02:+ =MO#<, *=$#'%*'*(#$+, *=$#'%, QEMS%N, E#QD<7%ME$+, PDREML#^*=+,

(*]DP#=^DEM=+, 'N<ME]D7^DEM=+, =MO7<DEM=+, R&E*REM\&L#=+, #'(&$M=#, 7QM=*$%$+,

%#PDL#=M^*(#+,G#%NM\&L#=M^*(#+, =#M=*'M%*=M*($+, *G*(7'<MRE*(+, 7'#%7G*RE*(+,

%N*7G#%NM\7G+,;9@9,7=(, Q<D%7G7%#, E#'#R%ME$+, 7P7G#'%*=+, #G7G#'%*=, 7=(,

$R*=M^7(,
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3HB?>,132?ZJ1Z1A?2,I1J8,2?>?ZJ1B?,"FH"?FJ1?2

3MO#<, 7RREM7'N#$, LME, P*ME7%*M=7<, 'M=%EM<, ML, 7E%NEMRM(, R#$%$, 7E#, %N#,

(#O#<MRG#=%,ML,=#S,'MGRMD=($,%N7%,$R#'*T'7<<&,7LL#'%,(#O#<MRG#=%7<,REM'#$$#$,

*=,*=$#'%$,PD%,=M%,*=,G7GG7<$+,$D'N,7$+,'N*%*=,$&=%N#$*$,*=N*P*%ME$,_ -6`+,UDO#=*<#,

NMEGM=#,G*G*',R&E*REM\&L#=,_.+,[`,7=(,#'(&$M=#,7QM=*$%$,_a-!`,Vb*QDE#, X0,

1=,7((*%*M=+,'MGRMD=($,SN*'N,*=%#E7'%,S*%N,=*'M%*=#,7'#%&<'NM<*=#,E#'#R%ME$,

S*%N, 7, N*QN#E, 7LL*=*%&, *=, *=$#'%$, %N7=, *=,G7GG7<$, $D'N, 7$, *G*(7'<MRE*(+,

7'#%7G*RE*(,7=(,%N*7G#%NM\7G,N7O#,P##=,*=%EM(D'#(,LME,%N#,'M=%EM<,ML,7RN*($,7=(,

SN*%#]*#$,_5+,c`0,ZMGRMD=(,ME*Q*=7%*=Q,LEMG,=7%DE7<,REM(D'%$,$D'N,7$,7P7G#'%*=+,

#G7G#'%*=,P#=^M7%#,7=(,$R*=M$7(,SN*'N,7'%,M=,;9@9,7=(,Q<D%7G7%#,E#'#R%ME$,

7=(,'N<ME*(#,'N7==#<$,N7O#,P##=,D$#(,LME,'M=%EM<<*=Q,O7E*MD$,7QE*'D<%DE7<,R#$%$,

_ 4+,  `0,bDE%N#EGME#+,M%N#E,REM(D'%$,ME*Q*=7%*=Q,LEMG,P7'%#E*7,V#0Q0,Bacillus 

thuringiensisX,ME,M%N#E,$MDE'#$,V#0Q0,R<7=%,#\%E7'%$X,N7O#,P##=,D$#(,LME,'M=%EM<<*=Q,

(*O#E$*%&,ML,*=$#'%,R#$%$,Vb*QDE#,/X0
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(i) R = -CH2CH3 (avermectin B1a)

(ii) R = -CH3 (avermectin B1b)

;$<5&1+ =+ 3MO#<,*=$#'%*'*(#$,S*%N,$#<#'%*O#,REMR#E%*#$d,=#M=*'M%*=M*($,$D'N,7$,

*G*(7'<MRE*(,V'X+,7'#%7G*RE*(,V(X,7=(,%N*7G#%NM\7G,V#X+,'MGRMD=($,

%N7%,7'%,M=,;9@9,7=(,Q<D%7G7%#, E#'#R%ME$,$D'N,7$,7P7G#'%*=, VLX+,

#G7G#'%*=,P#=^M7%#,V7X,7=(,$R*=M$7(,VPX0

Z81J13,2:3J8?212,1381@1JHF2,I1J8,?C"89212,H3,3HB9>fFH3,

HO#E,%N#,R7$%,LMDE,(#'7(#$+,%SM,QEMDR$,ML,'MGRMD=($+,%N#,P#=^M&<RN#=&<,

DE#7$,7=(,PDREML#^*=,N7O#,P##=,(#O#<MR#(,Vb*QDE#, X0,IN*<#,PDREML#^*=,7'%$,M=,

SN*%#]*#$,7=(,<#7LNMRR#E$,_ /`+,P#=^M&<RN#=&<,DE#7$,7'%,M=,%N#,<7EO7<,$%7Q#$,ML,

(*O#E$*%&,ML,*=$#'%,$R#'*#$,_/`0,JN#,TE$%,'MGG#E'*7<,'MGRMD=(+,(*]DP#=^DEM=,

VA*G*<*=X,7'%$,M=,*=$#'%$,ML,O7E*MD$,ME(#E$,P&,*=N*P*%*=Q,'N*%*=,LMEG7%*M=,_ 6+,

 .`+,%N#E#P&,'7D$*=Q,7P=MEG7<,#=(M'D%*'D<7E,(#RM$*%*M=,7=(,7PME%*O#,GM<%*=Q,

_ [`0,JN#,E#(D'#(,<#O#<,ML,'N*%*=,*=,%N#,'D%*'<#,$##G$,%M,E#$D<%,LEMG,*=N*P*%*M=,

ML,P*M'N#G*'7<,REM'#$$#$,<#7(*=Q,%M,'N*%*=,LMEG7%*M=,_ .+, a+, !`0,JN#,$#7E'N,

LME, RM%#=%, 7'&<DE#7$, N7$, <#(, %M, %N#,(#O#<MRG#=%, ML, =#S,'MGRMD=($, $D'N, 7$,
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'N<ME]D7^DEM=,_ 5`+, %#]DP#=^DEM=,_ c`,7=(,N#\7]DGDEM=,_/4`,SN*'N,7E#,L7E,

GME#,RM%#=%,%N7=,(*]DP#=^DEM=,M=,O7E*MD$,7QE*'D<%DE7<,*=$#'%,R#$%$,_/`0,JN#,GM$%,

E#'#=%,P#=^M&<RN#=&<,DE#7,SN*'N,N7$,P##=,(#O#<MR#(,*$,=MO7<DEM=,gF*GM=,?Z-

 4+, -_'N<MEM-.-V + +/-%E*]DMEMG#%NM\&#%NM\&XRN#=&<`-6-V/+a-(*]DMEMP#=^M&<X

DE#7h,Vb*QDE#, X0,HDE,$%D(*#$,*=(*'7%#,%N7%,%N#,>Z-[4,O7<D#,ML,F*GM=,M=,%N*E(,

*=$%7E,S. littoralis L#(,M=,%E#7%#(,<#7O#$,*$,40 ,GQ,70*0)<0,JN*$,O7<D#,E#$#GP<#$,%N7%,

ML,'N<ME]D7^DEM=,7=(,*$,MO#E,%#=LM<(,<MS#E,%N7=,%N7%,ML,%#]DP#=^DEM=,VJ7P<#, X0,

3MO7<DEM=,7LL#'%$,<7EO7#,ML,B. tabaci %M,7,QE#7%#E,#\%#=%,%N7=,'N<ME]D7^DEM=,7=(,

%#]DP#=^DEM=,_/ +,//`0,9E%*T'*7<,E7*=,7%,7,E7%#,ML,.4,GG)N,7RR<*#(,[,7=(,/.,N,7L%#E,

%E#7%G#=%,*=,7,'M%%M=,T#<(,N7(,=M,7RRE#'*7P<#,#LL#'%,M=,%N#,RM%#='&,ML,=MO7<DEM=,

on S. littoralis <7EO7#,[,7=(,/.,N,7L%#E,7RR<*'7%*M=,VJ7P<#,/X0,8#='#,=MO7<DEM=,

'7=,P#,D$#(,*=,%EMR*'7<,7E#7$,7=(,*=,E7*=&,$#7$M=$0,"&E*REM\&L#=,E#$*$%7=%,$%E7*=,

of B. tabaci Vi/444-LM<(X,$NMS#(,=M,'EM$$-E#$*$%7='#,%M,=MO7<DEM=,_/6+,/.`0,1=,

7((*%*M=+,=MO7<DEM=,N7$,=M,7RRE#'*7P<#,#LL#'%,M=,%N#,RN&%M$#**(,G*%#$,7=(,%N#,

R7E7$*%M*(,Encarsia Formosa _/[+,/a`0,8#='#,*%,'7=,P#,'M=$*(#E#(,7=,*GRME%7=%,

7((*%*M=,*=,R#$%,G7=7Q#G#=%,REMQE7G$0,

>'7*1+"=+ ZMGR7E7%*O#,%M\*'*%&,ML,=MO7<DEM=+,'N<ME]D7^DEM=,7=(,

%#]DP#=^DEM=,M=,6rd-*=$%7E$,2RM(MR%#E7 littoralis D=(#E,$%7=(7E(,

<7PME7%ME&,'M=(*%*M=$,_/ `,

ZMGRMD=( 3M0
2<MR# >Z,O7<D#$,*=,GQ,70*0)<*%#E

±SEM >Z-[4 >Z-c4

3MO7<DEM= [/4 /0c,j40/ 40 a,7 40.67

ZN<ME]D7^DEM= 654 /0 ,j40 40 [,7 40a/7

J#]DP#=^DEM= /c4 /0cj40. /0.6,P !0a.P

I*%N*=,'M<DG=$+,G#7=$,LM<<MS#(,P&,%N#,$7G#,<#%%#E,(M,=M%,(*LL#E,$*Q=*T'7=%<&,7%,",k,404[0

>'7*1+ =+ ?LL#'%,ML,7E%*T'*7<,E7*=,M=,%N#,RM%#='&,ML,=MO7<DEM=,VF*GM=,?Z- 4X,

D=(#E,T#<(,'M=(*%*M=$,M=,6rd-*=$%7E,Spodoptera littoralis,_/[` 

3MO7<DEM=,*=
GQ,70*0)<*%#E

I*%NMD%
rain

F7*=,V.4,GG)NX,7RR<*#(,7%,O7E*MD$,NMDE$,7L%#E,
%E#7%G#=%

 [ /.

4  j  j 6j6 /j/

[  447 .[j!' !ajcP c4j6P

4  j - -  j 

[ c!j67 - c6j.7 c6j[7
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%M\*'7=%$,7=(,'N*%*=,$&=%N#$*$,*=N*P*%ME$,*=,Oncopeltus fasciatus+ Pestic. Biochem. 

Physiol0+,"?A?+,11+,66-.[0

,_ !`,,B7=,?'Y,I080+,CM(#,ML,7'%*M=,ML,%SM,P#=^M&<RN#=&<,DE#7,7$,*=N*P*%ME$,ML,'N*%*=,

$&=%N#$*$,*=,*=$#'%$+,Insect Biochem0+,"?A?+,9+,/c[-6440

,_ 5`,,87Q7,J0+,JMP*,J0+,mM&7=7Q*,F0+,2%ED'%DE#,7'%*O*%&,E#<7%*M=$N*R,ML,$#E*#$,ML,P#=^M&<-

R&E*(&<M\&RN#=&<-DE#7,(#E*O7%*O#$+,Abstr. 5th Int. Congr. Pestic. Chem. (IUPAC)+,

9DQD$%,"?@ +,m&M%M+,R,11(-!0

,_ c`,,@#'N#E,80C0+,@#'Y#E,"0+,"EMY*'-1GG#<,F0+,I*E%^,I0+,ZC?+,7,=#S,'N*%*=,$&=%N#$*$,

*=N*P*%*=Q,*=$#'%*'*(#$+,@E*QN%M=,ZEMR0,"EM%0,ZM=L0+,"?@C+,O0, +,RR0,.45-. [0

,_/4`,,2PE7Q*7,F0+, @*$7PE*-?E$N7(*, @0+, F*Q%#E*=Y,F080+,oFA-.!6+, 7, =#S, 7'&<DE#7,

*=$#'%*'*(#,#LL#'%*O#,7Q7*=$%,Heliothis. @E*QN%M=,ZEMR,"EM%0,ZM=L0+,"?@C+,O0, +,RR0,

. !-./.0

,_/ `,,1$N77&7,10+,:7P<M=$Y*,20+,C#=(#<$M=,K0+,C7=$MDE,:0+,8MEMS*%^,90F0+,3MO7<DEM=,

VCZI-/![X+,7,=MO#<,P#=^M&<RN#=&<,DE#7+,$DRRE#$$*=Q,(#O#<MRG#=%7<,$%7Q#$,ML,

<#R*(MR%#E7=+,SN*%#]&,7=(,<#7LG*=#E,R#$%$+0,Brighton Crop Prot. Conf. Pests and 

Disease+,"??D+,RR0, 4 6- 4/40

,_//`,,1$N77&7,10+,A7GG#,30+,J*EE&,>0+,3MO7<DEM=+,MR%*G*^7%*M=,7=(,D$#,LME,%N#,'M=%EM<,

ML,P##%,7EG&SMEG,7=(,%N#,QE##=NMD$#,SN*%#]&0,Brighton Crop Prot. Conf. Pests 

and Diseases+,"??@+, 4 6- 4/40,

,_/6`,,1$N77&7,10+,mM=%$#(7<MO,20,7=(,8MEMS*%^,90F0+,3MO7<DEM=,VF*GM=X+,7,=MO#<,1;Fd,

"M%#='&,,7=(,'EM$$,E#$*$%7='#+,Arch. Ins. Biochem. Physiol0+, !!C+,54+, [!- a.0,

,_/.`,,1$N77&7,10+,mM=%$#(7<MO,20+,8MEMS*%^,90F0+,@*ME7%*M=7<,*=$#'%*'*(#$d,G#'N7=*$G,

7=(,'EM$$-E#$*$%7='#+,Arch. Ins. Biochem. Physiol0+, !!E+,58+, c/- cc0,

,_/[`,,1$N77&7, 10+,mM=%$#(7<MO,20+,C7^*EMO,A0+,8MEMS*%^,90F0+,@*ME7%*M=7<, 7Q#=%$, l,

G#'N7=*$G,7=(,*GRME%7='#,*=,1"C,7=(,1FC,REMQE7G$,LME,'M=%EM<<*=Q,7QE*'D<%DE7<,

R#$%$+,Proc. Int. Symp. Crop. Prot.+ C#(0,b7'0,>7=(PMDSS,f=*O0,;#=%+, !!"+,66+,

6a6-6!.0

,_/a`,,1$N77&7,10+,8MEMS*%^,90F0+,J*EE&,>0+,@7E7^7=*,90+,3MO7<DEM=,VF*GM=X+,7,=MO#<,1;Fd,

G#'N7=*$G+,$#<#'%*O*%&,7=(,*GRME%7='#,*=,1"C,REMQE7G$+,Proc. Int. Symp. Crop 

Protect0+,C#(0,b7'0,>7=(PMDSS+,f=*O0,;#=%+, !! +,67+,a !-a/a0


