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Abstract: KT;(*P;'Q%*<$, ;P#, U<MV<, ;$, WQ;NMP#W#BB#<%, <;%XP;B, WPM(X'%$, CPMY,

$##($,MC, %Q#,<##Y,%P##,Azadirachta indica,K1,ZX$$, [?#B*;'#;#\+,VQ*'Q, *YW#(#,

%Q#,(#E#BMWY#<%,MC,B;PE;B,*<$#'%$,;<(,$%#P*B*T#,;(XB%$1,SQ#,B;]MP$,MC,%Q#,W;$%,%QP##,

(#';(#$,XB%*Y;%*E#B&,B#;(,%M,;,'Q#Y*';B,$%PX'%XP#+,VQ*'Q,Q;$,]##<,X<;<*YMX$B&,]X%,

*<(#W#<(#<%B&,#B;]MP;%#(,]&,J#PY;<+,̂ P*%*$Q,;<(,KY#P*';<,;X%QMP$1,SQ*$,$%PX'%XP#,

*$,*<,CMP'#,#E#P,$*<'#,-!7/)78,;<(,V;$,XB%*Y;%#B&,'M<_PY#(,]&,F#*%'Q,`,;B1,*<,

@#&a$,NPMXW,*<,R;Y]P*(N#+,=<NB;<(+,%QPMXNQ,%M%;B,$&<%Q#$*$1,2%$,6/%Q,]*P%Q(;&,*$,

WP#$#<%B&,]#*<N,'#B#]P;%#(1

?;PP;<N*<,[bKT;(*P;'Q%*<,@\,V;$,(*$'ME#P#(,*<,J*#c#<,;<(,'Q#Y*';BB&,*(#<%*_#(,

]&,O;B*<MV$U*,;<(,'MBB#;NX#$1,2%,M''XP$,*<,$##($,MC,%Q#,Y;PP;<NM,%P##+,Azadirachta 

excelsa [Z;'U\,Z;'M]$1,2<,$MY#,*<$#'%,$W#'*#$,]X%,;B$M,*<,Y*%#$,B*U#,Tetranychus 

urticae+, *%$, ]*MBMN*';B, ;'%*E*%&, *$, $*N<*_';<%B&, $XW#P*MP, %M, ;T;(*P;'Q%*<,K1,SQ#,

E;BX#,MC,%Q#$#,]*MP;%*M<;B,'MYWMX<($+,V*%Q,%Q#*P,E#P&,BMV,E#P%#]P;%#,%Md*'*%&+,;<(,

%Q#*P,BMV,%Md*'*%&,%M(;&,*$,NBM];BB&,P#'MN<*T#(1,eX*%#,P#'#<%B&+,;T;(*P;'Q%*<,;<(,

;<;BMNX#$,N;*<,;''#W%;<'#,*<,E#%#P*<;P&,;<(,QXY;<,Y#(*'*<#1

<%($/-2.=)Azadirachta indica,K1, ZX$$1+,A. excelsa,, ;T;(*P;'Q%*<+,

]*MW#$%*'*(#$+,]*MP;%*M<;B$+,Epilachna varivestis,,Y;PP;<N*<+,Y;PP;<NM+,<##Y,

%P##+,MPN;<*',;NP*'XB%XP#+,Tetranychus urticae
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INTRODUCTION

2<, -!78, %QP##, P#$#;P'Q, NPMXW$, $*YXB%;<#MX$B&, WX]B*$Q#(, %Q#, 'MYWB#%#,

YMB#'XB;P,$%PX'%XP#,MC,;T;(*P;'Q%*<+,;,<;%XP;B,;<%*C##(;<%+,*<$#'%,NPMV%Q,P#NXB;%MP+,

;<(,$%#P*B;<%,CMX<(,*<,%Q#,$##($,MC,%Q#,<##Y,%P##+,Azadirachta indica,[?#B*;'#;#\1,

I#'#<%B&+,%Q#,NPMXW,MC,31,@#&,;%,%Q#,><*E#P$*%&,MC,R;Y]P*(N#+,=<NB;<(+,(#'*$*E#B&,

'M<_PY#(,%Q#,$%PX'%XP#,]&,%Q#,%M%;B,$&<%Q#$*$,MC,%Q#,P;%Q#P,'MYWB*';%#(,YMB#'XB;P,

;P'Q*%#'%XP#,MC,%Q#,%#%P;<MP%P*%#PW#<M*(,'MYWMX<(,f-g,[D*NXP#,-K\1,2%,V;$,_P$%,

'Q;P;'%#P*T#(, ;<(, *$MB;%#(, ]&,^X%%#PVMP%Q, ;<(,?MPN;<, f6+, 9g1,O;B*<MV$U*,

;<(, 'MBB#;NX#$, *$MB;%#(, ;<(,(#%#PY*<#(, %Q#, $%PX'%XP#, MC, ;, 'BM$#, ;<;BMNX#,MC,

;T;(*P;'Q%*<+,';BB#(,Y;PP;<N*<,[;T;(*P;'Q%*<,@\,[D*NXP#,-^\+,(*$'ME#P#(,*<,J*#c#<,

f g+,CPMY,A. excelsa,$##($,f/g1,K,<XY]#P,MC,]*M$&<%Q#%*';BB&,P#B;%#(,'MYWMX<($,

*<,%Q#,$##($,MC,]M%Q,%P##$,;P#,;B$M,;'%*E#,;<(,;P#,$MY#%*Y#$,U<MV<,]&,%Q#,N#<#P;B,

%#PY,;T;$1,SQ#,E;BX#,MC,%Q#$#,]*MP;%*M<;B$,CMP,*<$#'%,W#$%,Y;<;N#Y#<%,V*%QMX%,;<&,

;WWP#'*;]B#,E#P%#]P;%#,%Md*'*%&,V;$,P#'MN<*T#(,#;PB&,]&,"PMC1,3'QYX%%#P#P,f0.-6g+,

;<(,%Q#*P,BMV,%Md*'*%&,%M,Y#Y]#P$,MC,%Q#,%Q*P(,B#E#B,MC,%Q#,CMM(,'Q;*<,%M(;&,*$+,

%M(;&,*$,NBM];BB&,P#'MN<*T#(1,2<,$W*%#,MC,%Q#*P,'MYW;P;%*E#B&,Q*NQ,WP*'#+,;T;$,;P#,

$%PM<NB&,C;EMXP#(,]&,%Q#,MPN;<*',C;PY*<N,'MYYX<*%&,f-9g,VQ#P#,M<B&,E#P&,C#V,

'MYWMX<($,Y##%,%Q#,Q*NQB&,P#$%P*'%*E#,$%;<(;P(,CMP,_#B(,;WWB*';%*M<$1,I#'#<%B&+,

;T;$,Q;E#,]##<,$XNN#$%#(,CMP,X$#,*<,E#%#P*<;P&,$'*#<'#,;<(,Y#(*'*<#,;<(,;P#,<MV,

]#N*<<*<N,%M,]#,;,'MYY#P'*;B,$X''#$$,f-6+,- g1,2<,$W*%#,MC,%Q#,'MYW;P;]B&,Q*NQ,

WP*'#,MC,%Q#,'MYY#P'*;B,WPM(X'%$+,;WWB*';%*M<$,*<,MPN;<*',;NP*'XB%XP#,;P#,U<MV<+,

;P#,'MYW;%*]B#,V*%Q,%Q#,E#P&,C#V,P#N*$%#P#(,'MYY#P'*;B,*<$#'%*'*(#$+,;<(,Q;E#,

]##<,X$#(,*<,E;P*MX$,;NP*'XB%XP;B,$&$%#Y$,f-9g1,2<,;((*%*M<+,;T;(*P;'Q%*<,*$,MC,];$*',

*YWMP%;<'#,CMP,$%X(*#$,*<,QXY;<,WQ&$*MBMN&,;<(,<#XPM#<(M'P*<MBMN&,f-/+,-0g1

2<,;((*%*M<,%M,_#B(,;WWB*';%*M<$+,;T;$,;P#,;B$M,*YWMP%;<%,WPM]#$,CMP,Y#'Q;<*$%*',

$%X(*#$,*<,];$*',]*MBMN&+,*<$#'%,WQ&$*MBMN&,;<(,<#XPM.#<(M'P*<MBMN&,f-/+,-8.-!g1,

KWWB*#(,;$,;,Y*d%XP#,MC,<;%XP;B,WPM(X'%$,CPMY,%Q#,$##($+,;T;$,;P#,;,E;BX;]B#,

;B%#P<;%*E#, %M, $&<%Q#%*', 'MYWMX<($,V*%Q, %Q#*P, WPMW#<$*%&, CMP, (#E#BMW*<N,

P#$*$%;<'#1,KT;$,V*%Q,%Q#*P,YXB%*WB#,Y#'Q;<*$Y$,MC,;'%*M<,;P#,E*P%X;BB&,*<$#<$*%*E#,

%M,(#E#BMW*<N,P#$*$%;<'#,#E#<,X<(#P,'M<(*%*M<,MC,$%PM<N,$#B#'%*M<,WP#$$XP#1

MATERIALS and METHODS

JX*(#B*<#$,CMP,_<(*<N,$W#'*_',#dW#P*Y#<%;B,Y#%QM($,;P#,B*$%#(,*<,E;P*MX$,

'Q;W%#P$,MC,3'QYX%%#P#P,f7g,;<(,*<,YXB%*WB#,P#C#P#<'#$,'*%#(,Q#P#*<1
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SQ#,<##Y,;<(,Y;PP;<NM,%P##$,[A. indica and A. excelsa\,;P#,P*'Q,$MXP'#$,MC,

%#%P;<MP%P*%#PW#<M*(,<;%XP;B,WPM(X'%$+,VQ*'Q,;P#,MC,E;BX#,CMP,*<$#'%+,E*PX$+,Y*%#+,

<#Y;%M(#+, CX<N;B+, ;<(, ];'%#P*;B,Y;<;N#Y#<%, f7g1,^X%%#PVMP%Q, ;<(,?MPN;<,

$%X(*#(, %Q#,C##(*<N, *<Q*]*%*M<,MC,<##Y,$##(,#d%P;'%$, *<,(#$#P%, BM'X$%$,;<(,]&,

%Q#,;*(,MC,%Q*$,$#<$*%*E#,]*M;$$;&,%Q#&,$X''##(#(,*<,*$MB;%*<N,;T;,f9g1,SQ#,_P$%,

$%PX'%XP;B,;$$*N<Y#<%,MC,;,'P&$%;BB*<#,(#P*E;%*E#,'BM$#B&,P#B;%#(,%M,;T;(*P;'Q%*<,

V;$, WX]B*$Q#(, 6/, &#;P$, ;NM, f65g, ;C%#P, -7, &#;P$, MC, #CCMP%$, %M, (#%#PY*<#, ;BB,

$%PX'%XP;B,(#%;*B$1,h.P;&,'P&$%;BBMNP;WQ&,V;$,%Q#,Y#%QM(,MC,'QM*'#1,SQ#,$%PX'%XP#,

MC,;T;(*P;'Q%*<,*%$#BC,[D*NXP#,-K\,V;$,#$%;]B*$Q#(,]&,%Q#,X$#,MC,4?I,Y#%QM($1,

3%PX'%XP;B,P#$XB%$,V#P#,WX]B*$Q#(,$*YXB%;<#MX$B&,]&,%Q#,NPMXW$,MC,@#&,*<,=<NB;<(,

f6-g+,OP;X$,*<,J#PY;<&,f66g,;<(,4;U;<*$Q*,*<,%Q#,>3K,f69g1,3*d,&#;P$,B;%#P+,

%Q#,$%PX'%XP#,MC,Y;PP;<N*<,V;$,#$%;]B*$Q#(,]&,O;B*<MV$U*,;<(,'MBB#;NX#$,f/g,

[$##,D*NXP#,-,^\,VQM,;N;*<,X$#(,4?I,Y#%QM($1,?MP(X#,`,^B;'UV#BB,[17] and 

?MP(X#,[@X<%T\,f-/g,P#E*#V#(,%Q#,U<MVB#(N#,;E;*B;]B#,M<,%Q#,YM(#,MC,;'%*M<1,

3'QYX%%#P#P, f-5+, --g, WX]B*$Q#(, %Q#, 'MYW;P;%*E#, %Md*'*%&, MC, ;T;$, *<, E;P*MX$,

*<$#'%,$W#'*#$1

SQ#, 'BM$#, $*Y*B;P*%&, MC, %Q#, $%PX'%XP#$, *<, D*NXP#, -K, ;<(, -^, *$, #E*(#<%1,

A*CC#P#<'#$,#d*$%,M<B&,*<,%Q#,CX<'%*M<;B,NPMXW$,;%%;'Q#(,%M,';P]M<,--1,2%,$##Y$,%Q;%,

;T;$,Q;E#,YMP#,%Q;<,M<#,Y#'Q;<*$Y,MC,;'%*M<1,2<,C;'%+,%Q#&,;P#,'Q;P;'%#P*T#(,]&,

YXB%*WB#,;'%*E*%*#$,;%,%Q#,B;PE;B+,WXW;B+,;<(,;(XB%,$%;N#$,;<(,;CC#'%,]M%Q,]#Q;E*MXP;B,

;<(,(#E#BMWY#<%;B,WPM'#$$#$1,KT;$,*<%#PC#P#,V*%Q,I4K,$&<%Q#$*$,;<(,*<$#'%,]P;*<,

QMPYM<#,Y#%;]MB*$Y,f-0g,;<(,%QX$,*<(*P#'%B&,YM(*C&,]M%Q,%Q#,$&<%Q#$*$,;<(,%Q#,

P#$WM<$#,%M,WQ#PMYM<#$,f6 +,6/g1

2<,;((*%*M<+,%Q#,WM%#<%*;B,;WWB*';%*M<$,*<,QXY;<,;<(,E#%#P*<;P&,Y#(*'*<#,;P#,

<XY#PMX$,f7+,- +,68.6!g1,=CC#'%$,MC,<##Y,M<,Y;<&,W#$%,*<$#'%,$W#'*#$,Q;E#,]##<,

*<E#$%*N;%#(,]&,SCHMUTTERER,f-5+,--g,;BM<N,V*%Q,*%$,#CC#'%,M<,%Q#,QMPYM<;B,$&$%#Y,

MC,*<$#'%$,f-/.-8g1,2<,;((*%*M<,%M,%Q#,2<(*;<,<##Y,%P##+,%Q#,N#<X$,Azadirachta 

'M<%;*<$,;,'BM$#B&,P#B;%#(,SQ;*,<##Y+,A. indica E;P1,siamensis,f95g+,VQ*B#,%Q#,

]M%;<*';BB&,P#B;%#(,A. excelsa,[Y;PP;<NM\,f7+,9-g$QMV$,YMP#,WPM<MX<'#(,#CC#'%,

%Q;<,%Q#,2<(*;<,<##Y1,3#Y*.WP#W;P;%*E#,WXP*_';%*M<,MC,%Q#,<;%XP;B,WPM(X'%$,MC,

A. indica and A. excelsa,Q;$,]##<,;''MYWB*$Q#(,]&,'MBXY<,'QPMY;%MNP;WQ&,;<(,

]&,YXB%*B;&#P,'MX<%#P'XPP#<%,'QPMY;%MNP;WQ&,[?@RRR\,f96g1,L*%Q*<,%Q#,B;$%,

%V#<%&,_E#,&#;P$+,Y#%QM($,CMP,%Q#,;<;B&$*$,MC,;T;(*P;'Q%*<,;<(,M%Q#P,;T;$,*<'BX(*<N,

%Q#*P,iX;<%*_';%*M<+,]&,E;P*MX$,'QPMY;%MNP;WQ*'+,$W#'%PM$'MW*'+,*YYX<MBMN*';B,

f99g+, ;<(,]*M;$$;&,Y#%QM($, f9-g,Q;E#,]##<,WX]B*$Q#(1,KWWB*';%*M<$,MC,<##Y,

'MYWM<#<%$,*<,MPN;<*',;NP*'XB%XP#,;<(,*<%#NP;%#(,W#$%,Y;<;N#Y#<%,Q;E#,]##<,

(#$'P*]#(,]&,f-6+,-9+,6 .60+,9 +,9/g1



/6 H.E. Hummel, D.F. Hein, S.V. Ley, E.D. Morgan, W. Kraus, H. Schmutterer

[K\,R9/H  O-0

[^\,R9/H  O-/

A3B@-%)"C) ?MB#'XB;P,$%PX'%XP#,;<(,;%MY*','MYWM$*%*M<,MC,[K\,;T;(*P;'Q%*<,;<(,

[^\,Y;PP;<N*<+,W;P%B&,%;U#<,;<(,YM(*_#(,CPMY,f60g1

3#B#'%#(,(;%;,MC,%Q#,]*MBMN*';B,;'%*E*%&,MC,;T;(*P;'Q%*<,K,;<(,;T;(*P;'Q%*<,@,

[Y;PP;<N*<\,;N;*<$%,;NP*'XB%XP;B,W#$%$,;P#,B*$%#(,*<,S;]B#,-1
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#,D?%)"C) =R/5,;<(,NPMV%Q,*<Q*]*%*M<,(;%;,*<,*<$#'%$,;<(,Y*%#$,MC,

;T;(*P;'Q%*<,K,;<(,Y;PP;<N*<,CPMY,E;P*MX$,;X%QMP$1

RMYWMX<(
S#$%,

MPN;<*$Y$
^*MBMN*';B,;'%*E*%&[jN)N\

I#C#P.
#<'#$

KT;(*P;'Q%*<,K1 2<$#'%$ Epilachna 
varivestis

Kk,=R/5,b,6/+8,jN)YB f96g

@k,=R/5,b,-+/,jN)YB f96g

Spodoptera 
littoralis

Kk,=R/5,b,-+0,jN)YB f96g

Jk,65.95,l,;%,-5,WWY f 7g

?*%#$ Tetranychus 
urticae

@k,/5,l,;%,75,WWY
I5k,518!,;%,75,WWY, 
['M<%PMBk,- 1 5\

f !g

Phytoseiulus 
persimilis

?k, 5,l,C#Y;B#,%Md*'*%&, 
,,,,,[ 1/,N,;1*1,),QB\

f/5g

?;PP;<N*<,
[KT;(*P;'Q%*<,@1\

2<$#'%$ Epilachna 
varivestis

Jk,=R/5,b,5+6/,WWY f 7g

@k,-55,l,;%,-,WWY f 7g

?*%#$ Tetranychus 
urticae

?k,-16l,[WPM%M<&YWQ$\
3k,516l,[WPM%M<&YWQ#$\

f/-g
f/6g

Phytoseiulus 
persimilis

51 /,WWY f/-g,

K,b,;<%*C##(;<%,;'%*E*%&m,@,b, B;PE*'*(;B,;'%*E*%&m,=R,b,#CC#'%*E#,'M<'#<%P;%*M<m,D,b, C#'X<(*%&m,

J,b,NPMV%Q,*<Q*]*%*M<m,?,b,YMP%;B*%&m,4,b,<XY]#P,MC,#NN$,(#WM$*%#(,W#P,C#Y;B#m,3,b,$XPE*E;B,P;%#m,

DISCUSSION

KT;(*P;'Q%*<,;<(,M%Q#P,;T;$,;P#,Q*NQB&,Md*(*$#(,%#%P;<MP%P*%#PW#<M*(,<;%XP;B,

WPM(X'%$,V*%Q,Y;<&,CX<'%*M<;B,NPMXW$,;<(,<XY#PMX$,;$&YY#%P*','#<%#P$1,AX#,

%M,P#'#<%,;(E;<'#$,MC,YM(#P<,;<;B&%*'$,;<(,%Md*'MBMN&,V#,Q;E#,%M(;&,%Q#,%MMB$,

%M, $X''#$$CXBB&,VMPU,V*%Q, $X'Q, *<%#P#$%*<N, 'MYWMX<($, f90.97g1,H<, %Q#,6/%Q,

;<<*E#P$;P&,MC,%Q#*P,X<#iX*EM';B,$%PX'%XP;B,*(#<%*_';%*M<,*%,*$,%*Y#,%M,P#Y#Y]#P,

%Q#,;''MYWB*$QY#<%$,%Q;%,Q;E#,]##<,;'Q*#E#(,;<(,%M,BMMU,;Q#;(,%M,%Q#,WM$$*]*B*%*#$,

%Q;%,$%*BB,Y;&,]#,;Q#;(,MC,X$1

CONCLUSIONS and OUTLOOK

O<MVB#(N#,MC,;T;(*P;'Q%*<,;<(,*%$,;<;BMNX#$,'M<%P*]X%#(,*YY#<$#B&,%M,];$*',

#<%MYMBMN*';B,P#$#;P'Q+,*<$#'%,#<(M'P*<MBMN&+,;<(,Y;<&,;WWB*#(,;$W#'%$,MC,W#$%,

Y;<;N#Y#<%,*<,E;P*MX$,W;P%$,MC,%Q#,VMPB(,f9!.  g1,SQ#,WP*Y;P&,B*%#P;%XP#,M<,

;T;(*P;'Q%*<,;<(,<##Y,B*$%$,-5+8 5,%*%B#$,[RK^,;]$%P;'%$+,$%;%X$,?;P'Q,-9+,65--\1,
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KT;(*P;'Q%*<$,P#WP#$#<%,;,Y;nMP,NPMXW,MC,]*MP;%*M<;B$,VQM$#,*YW;'%,M<,WB;<%.,;<(,

$%MP#(,WPM(X'%,WPM%#'%*M<,;$,V#BB,;$,*<,E#%#P*<;P&,f- +,67+,6!+, /],;<(,QXY;<,

Y#(*'*<#,[8, 27],*$,]#N*<<*<N,%M,#Y#PN#,;<(,%M,]#,;WWP#'*;%#(,VMPB(V*(#1,L#$%#P<,

$'*#<%*_',#CCMP%$,';<,WPM_%,CPMY,%P;(*%*M<;B,U<MVB#(N#,MC,W#MWB#,*<,K$*;,VQM,CMP,

Y*BB#<<*;,'Q#P*$Q#(,%Q#,<##Y,%P##,;$,;,N*C%,MC,%Q#,NM($,f8+, 0+, 8g1

SQ#,_P$%, %V#<%&,_E#,&#;P$, MC, ;T;(*P;'Q%*<,V#P#, ;, W#P*M(,MC, ]P#;%Q%;U*<N,

(*$'ME#P*#$, ;<(, $'*#<%*_', ;''MYWB*$QY#<%$1,SQ#, <#d%, %V#<%&, _E#, &#;P$, %M,

'MY#,$QMXB(,]#,#dW#'%#(,%M,$##,Y;nMP,;(E;<'#$,*<,$X$%;*<;]B#,<##Y,WPM(X'%,

;WWB*';%*M<$,*<,E;P*MX$,_#B($1

E4F&/$?%2B%G%&'.

3'QV;PT,DMX<(;%*M<,$WM<$MP#(,$MY#,MC,%Q#,$%X(*#$,;<(,%P;E#B$,MC,%Q#,$#<*MP,
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