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)N&"F/= OF/"* :1/5/91            P7FQJ OF/"* :31/6/91(  

3#(PQ  

 2"3 /=1389  8;@0; G=<+R* S"?NT- TC U">3< 73<73 K< 4%<7DE 7$/"0#9 G"!+*"0; =@-5  3/79L +0E<7F@9 5 8F@,#

V0- +1 G/5' .+*"0; Steinernema carpocapsae (Weiser) S"? K< V0- G"! +F=7$ <+- .+1 G/5' . 89 8-@* "9

WF<  F'/"C W##R* /@XBA 89  3/79 YF 4G/"Z;< %"&' "9 .K/"ZA /=  F"#0#1 [@03 =79/"C NF=5+)A  G5/ +*"0;61 G+B! .7J4  8C

 4N3< /"Z;< %\@])A ^TA N&'+1 ["_;< .4:F"AK' WF< /= 5/\  5 .7#`161  G+B! .7J/=  !"LDF"AK' aF<71 /= 27  8-/=

 >;"3 /= =<7$ NX,b 79<79  47`c G"!250 4500 41000  52000 7$/"0#9 G"!+*"0;  ,#A 7! /= 7>#d e' 7f(A +B>&7$ /<7g .7DE%< 

+A 89 K5/ 5= % 89 8>Db'  &"c Qb"C G5/1  ,#A  h?<= +*"0; U@#i;"j3@3 K< 7>#dk7l G"!  G7>J9  >;"3  5 +1 .=<= /<7g G7>A

 7!24 N1<=="F .=7A %<7DE =<+R* Nm"3 +1 G/<=79 .WF7>D#9 n7A 5 7#A ="_F< .+1  K< oJ48  .7#`1 G<79 4Nm"3 NX,b /=

1000 4 U<I#A 8999  +c/= d"E /=  8C79<G 5/\  /=NX,b 2000 U<I#A 89 4100 +c/= =@9.  89 5/\ 89 NZi; .7#`1 p#()* WF< /=

W#F"J NX,b 7$/"0#9 G"!+*"0; K< G7*4 =@9 q"iE. 
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34                                                                    4U</"H0! 5  C=5/7s<  +*"0;Steinernema carpocapsae (Weiser)   7#A 5 n7A 79 

T)#D)  

ZtU"AK"3 P/<I$ p  %<7DE 4 D!5uJ 5  0,m G"!

U"FK -@* h9"g /<+(A 2"3 7! G/"Z;< /5'  T)10  "*15  +c/=

8;<= +#d@* hCG/"Z;< G"! ( U"T- /= </  F<Qb %\@])A K<

 A W#9 K< 8R3@* 2"E /= G"!/@DC /= .uF5 8979+; 

)Bagheri Zonouz, 1996(. %/+g 7#vH* 4\"9 80! GK"- 

5 +Bw /<@? U=@9 G/"#i9 K< %"&' G/"Z;< N,m .+0m 

%/"i? G\"9 U' "! .=@9 "*  F"- 8C /=  F"!/"Z;< "9 aF<71 

 >B34 U<I#A %/"i? 10 "* 80  +c/= P/<I$ .+1 N3< 

)Modarres Najaf Abadi, 2002 .(U"FK "9 %"&' WF<  G"!

9  >1<+T9 5  `#C 4 0C 89 7_BA 4G/"Z;< %\@])A 8

%/"i? B#LB3 G"!  A  +;@1)Bagheri Zonouz, 

1996 .(^TA K<  HF  G+B! .7J 61 G/"Z;< %"&' WF7*

Plodia interpunctella Huebner (Pyralidae)  N3<

8C ["0* /= "#;= 5 K< 8,0- /= U<7F< /= G"!/"Z;< 4"A7? 8>iJ 

5 [<="9 /<= x@#1=. WF< .7DE K< %"&' ^TA G/"Z;< G5/ 

/"ZHD? 4 4%yb 4z,>{A /5Q9 %<7DE YD? .+1 5 

G5+BC him  A +1"9 5 %/"i? U'  K<83 x@; .="A  F<Qb 

P/<I$ .+1 N3< (Sepasgozarian, 1987).  WF< 5/\

 A /<@? I#w 80! .7J 61 +1"9 5 YF 8HZ1  0DF79< /= 

h?<= 5 G5/ |f3 <Qb  A +B* 5 h?<= 8HZ1 WF< G/@* 

8FQ}*  A +BC.  8HZ1 hA"1 8>3@J G5/\ 5 G5/\ %\@~& 

N3< 5 89 2@])A .=@d' .+1 G@9  m@ZfA";  A +!=.   !"$

%"g5< 2@])A .=@d' "9 8HZ1  0DF79< 7J  A =@1 .

 $=@d' G"! .+1 ="_F<  A +;<@* 6Z3 %/"i? ^#(>iA 5 

8BFI! G"! G="]>g<  7#b^#(>iA hvA 8BFI! G"! BC27> 4N&' 

:!"C N#`#C 5 NF"H1 k7]A .+BBC +1"9 

(Mohandass et al., 2007). 

 89 B#?+* [@03 G7#$/"C (Fumigants)  /"D>;< h#d= 89

U' �@`; 5 2@])A .=@* U5/= 89 "!4 P5/ U"#A /=  =+R>A G"!

27>BC  4G/"Z;< %"&' "9^TA  WF7*N3< .=@9 P5/ . +Bw /=

9 7#?< 2"3 8/"C 7#$G FK =<+R* /"BC  B#?+* [@03 K< G="

N3< .+1 8>1<Q$ .F"A579 h#>A+   B#?+* [@03 8,0- K<

 A  U5K�< G7`3@*<7>3< 8F\ 6F7{* 6Z3 8C +1"9.+1  5

NiFK a#)A Nl"`E U"AK"3 a3@* (Environmental 

Protection Agency [EPA])  "HF7A' .+)>A Nd"F</= 

.+BBC 6F7{* 25< 8>3=  9 8(Zt U5K�< 8F\ G"! N3< .+1 G+B

8A";79 pZt 5  2"3 "* 8>&"F 8R3@* G"!/@DC /=  ;"T- GIF/

2005  2"3 "* 8R3@* 2"E /= G"!/@DC /= 52015  +F"9

=@1 zg@>A ^3 WF< k7]A )EPA, 2006(.  U' K< oJ

 W#`i& K< .="`>3<N&"F :F<I&< =/<+;">3< 89 8-@* [+m 5  G"!

W#?+*4 NA5"(A K579 �m"9 "&' /= G7>D#9 G"! 89 NZi; %

 W#`i&1+.  /= 8C G/@t 8945 P/<I$ U"T- /@DC F"! K<  

 K< 5 =/<= =@-5 W#`i& ^3 79<79 /= G/"Z;< %"&' NA5"(A

WF<  5/8Rd"fA  �@& [@03 G<79 63"BA  BFILF"- NT-

 e"B>-<  N3< 7FQJ";)Fields, 1998.(  

 U+1 [5"(A 5 G/"Z;< %"&' G="]>g< N#0!< 89 8-@* "9

U' 9 NZi; "!.7DE 8 :C  YF W>&"F 4 F"#0#1 25<+>A G"!

[<5="9 5 G="]>g< 463"BA 4W0F< P5/  :!"C 5 27>BC NT-

%"&' WF< %/"i?  G/57�9 8 A 7X; +3/ .P5/  G"!

=/<= =@-5 /@XBA WF< NT- G=+R>A. .+;K %<=@-@A  8C G<

/=  A .="`>3< YF�@d@#9 27>BC K< +B*/"Zm +;@1 :7$/"H1 "! 4

"!+#�@>FK</"J4 G/"0#9 hA<@m  5 <Kz,m "!/<@?.  hA<@m K<  HF

G/"0#9 F�@d@#9 27>BC /= 8C <K A .="`>3< Y  G"!+*"0; =@1

$/"0#9 A %<7DE 7+B1"9.  "9 aZ*7A G"!+*"0; W#9 K<

%<7DE4 oB- G"!+*"0; "TB*  G"!Steinernema  5

Heterorhabditis  G"!+*"0;7$/"0#9 +B>i!.  "!+*"0; WF<

 >iFI0! G</<= G/"0#9 G7>C"9 "9 .=@9 <K4  89 NT- WF+9

 hA"m U<@BmYF�@d@#9 27>BC  ?79  .="`>3< h9"g %<7DE K<

 +B>i!G7>C"9 WF< 8C N3<  d"E /= WF< 5   9@,fA"; 7s< "!

+;/<+; .+;K %<=@-@A 7F"3 G5/ .8-/= WF<  U"B#0t< G\"9 G

 A �m"9  5  F"#0#1 [@03 ky? 79 U' =79/"C /= 8C =@1

E "F  >Bacillus thuringiensis K"#;+BA  Y3"A K< .="`>3<

+1"Z;   $=@d' 4^3 G"F"(9 U@w  *yHDA 7LF= k7t K< 5

e'  G5/  `BA %<7s< 5 e@,fA"; /"D>;< 4 B#AK7FK G"!

.=7$ %<7DE 5 =/<+; =@-5 U"D&< 9 8 =79/"C 89 K"#; .5ym

Ni#; U' =+_A (Abdollahi, 2009). 8;@$ U@BC"*  G"!

G="FK K< oB- Steinernema  ^TA G"!+*"0; U<@Bm 89

G/"0#9 I#; G="FK /"#i9 =<+R* 5 N3< .+1 P/<I$ <K 

8>?"B1";+;<. ^TA K<  HF 8;@$ WF7*  oB- WF< G"!
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Steinernema carpocapsae Weiser  A  8C +1"9 /=

N3< 8>&7$ /<7g .="`>3< =/@A p#()* WF<.  K<  ,c< k+!

 W##R* 4p#()* WF< ["_;<;  F'/"C U<I#A+*"0 7$/"0#9 S.

carpocapsae  8#,m.7#`1 5 7?' W3 5/\ 61  G+B! .7J5 

 ZB- k<+!< K<  A  N#3"iE U<I#A 8iF"(A 89 U<@* W3 5/\

 7?'7#`1 5. =@0; ./"1<.  

  

U*1 * A"V) %9  

 /@XBA 89h#HD*   ;@,C P/57J61  G/<+(A G+B! .7J

:0DC  P/57J k57l /= </ =<+R* 5 8>{F/50  .7DE =+m

 �d"9 /= 5 .=7C "!/ U' G5/ </G"A= 2±28  >;"3 8-/=  =<7$

  Zi; N9@t/ 510±50  +c/= G/<= 8L; P/57J 5 +;+1

+B>&"F.  

 NT-GK"3<+-  8;@0; G=<+R* 4%<7DE 7$/"0#9 +*"0;

 K< S"? �"(; K< +0E<7F@9 5 8F@,#LTC U">3< z,>{A pt"BA

F@-  1<@E 5 V*<7A 4x/<IA K< ^m< z,>{A "!/"ZV0- G/5' 

+1 .8;@0;  &="]* %/@c 89 G/<=79 S"? U=K /"BC K< oJ 4

 )f3  p0m K<10-15  >;"3 G7>A  ["_;< 8�,#9 "91+ . /=

x@0_A  =<+R*60  =/@A :F"AK' %+A 2@t /= S"? 8;@0;

N&7$ /<7g  3/79 . 4."LDF"AK' 89 S"? 2"(>;< K< oJ

8;@0; 8L; 63"BA G"A= /= <I_A %/@c 89 "! <=+1 G/+; .  

G/"0#9 G"!+*"0;  P5/ 89 S"? K< %<7DE /= <K

80Rt G/<Q$ +;+1 GK"3<+- .80Rt  G/<Q$ .="`>3< "9 5= K<

+1 ["_;< P5/ .K< 25< P5/ /= P5/ N3/@C' 5 �BF+9 

Bedding and Akhurst (1975) +1 .="`>3< . WF< 89

8C %/@c 2-3 8;<57J 7?' W3 5/\ =+m [@A G  "9 /<@?

< .="`>3<U' 89 U+;"3/ 6#3' U5+9 5 oBJ K  k57l U5/= "!

P@J/=  H#>3yJ  K<  &"C /<+(A 89 4.+1 .=<= /<7g <I_A /<=

S"? V0- G"!  P@J/= 5 8>{F/ "!5/\ WF< G5/ .+1 G/5'

 8C k57l G</<=�</@3  4=@9 <@! 2="Z* /@XBA 89 GIF/ G"!

 G5/U' "! +1 .=<= /<7g.  K< .="`>3< "9 7LF= P5/e@#*! G"

5/1  ,#AG7* +1 ["_;< . /@XBA WF+9U5/= <e@#* U"!  K< 8C

 G5/ �</@3 +Bw hZgU' "!  5/\ =+m YF 4=@9 .+1 ="_F<

8;<57J 7?' W3 [@A G +1 .=<= /<7g /<@? . oj3e@#* /= "! 

 H#>3yJ k57l  G5"ES"? V0- G"!  /<7g .+1 G/5'

 .=<=+1 )Laznik and Trdan, 2012( . %+A 89 k57l

5 -7   ZF7(* G"A= /= K5/25 8-/=  >;"3 G 8L; =<7$  G/<=

+;+1.  "!5/\ %+A WF< /= 7$< 5 .=<= �;/ 7##}* z,*

 A +;+1 +*"0; =@-5 K< U"D; 4N1<= . K< U"B#0t< /@XBA 89

U' =@-5P5/ K< .="`>3< "9 8;<57J .=7A G"!5/\ 4"! 

"F"C 5 �BF/=55 Woodring and Kaya (1988) 89 4

8,*  G +;+1 h(>BA NF<5 . G<79 81\ K< .+1 M/"? G"!+*"0;

V0- :F"AK' G+R9 hE<7A ["_;<  G"A= /= 5 G/5'8-7 

8L; 2"�{F /= 4=<7$  >;"3 8-/=  G/<=1+.  ["_;< K< oJ

G/"0#9 +*"0; 8;@$ YF 4�@& hE<7A  4%<7DE G<KS.

carpocapsae 8;@0; K< M<7{>3< 4S"? G"! 1 + G5/ 5

 /<@? [@A 8;<57JN&"F 7#vH* n/I9.  %"]{DA K< .="`>3< "9

  F"3"B1 +#,C 5 +*"0;  HF7>A@&/@A 5  HF�@d@&/@A

  F"3"B1 +*"0;  F"HiC@d1+ )Lucskai, 1999(.  

:F"AK' KNiF  _B3 61 .7#`1 5 5/\ 79 +*"0; 7#s"*-

 G+B! .7J U"AK /@>C"& 5= "9 hF/@>C"& %/@c 89)24  548 

Nm"3 ( +*"0; NX,b 5) /=�BJ  NX,b0 4250 4500 41000  5

2000  ,#A 7! /= +*"0; 7>#d U@#i;"j3@3(4  �7t YF /=

 4 &="]* �yA"C /= �BJ+1 ["_;< /<7H*.  U=/5' N3= 89 G<79

NX,b +*"0; [K\ G"!  .="`>3<  d<@>A U=7C p#g/ P5/ K< 4"!

1+ . YF 4/<7H* 7! 5 NX,b 7! G<79 k7l8D#1 G7>J G<10 

 >;"3  G7>A7X; /= +1 8>&7$ . 7! zC k7l YF "9 G7>J

 &"c Qb"C =+m 8;  >;"3  G7>A =<+R* 5 +1 .+#1@J20 =+m 

 5 7?' W3 5/\20 .7#`1 =+m W3 ^! )%/@!@C ( 7! /=

N&7$ /<7g :F= G7>J .G7>J  "! %+A 895=  G"A= /= K5/27 

 >;"3 8-/=  =<7$8L; G/<= +;+1.  7!24  n7A U<I#A Nm"3

.7#`1 5 5/\ 7#A 5 61 G"! N1<=="F G+B! .7J  G/<=791+ .

.=<=  /<I&< [7; K< .="`>3< "9 "!SPSS  5 8FI_*  C@* U@AK' 5

+;+1 h#,)*.  

  

W>%X' YO, *  

 .=<= h#,)* 5 8FI_* 89 �@97A G/"A' G"! 7s<+*"0; S.

carpocapsae  G5/.7#`1 5 5/\ 61  .7JG+B! /= aF<71 

  !"LDF"AK'8C =<= U"D;  G"!/"0#* 7s< :F"AK' =/@A) U"AK

NX,b 5 %5"`>A G"! ( |f3 /=1 %BRA ky>?< G</<=    /<=
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+B>i! ./= U"AK h9"(>A 7s< NX,b G"!  +*"0; ky>?<

 BRA  G/<= |f3 /=1 %=<= U"D;.  BRA 89 8-@* "9  U=@9 /<=

W#L;"#A 8iF"(A 4%"&y>?<  ["_;< :F"AK' =/@A G"!/"0#* G"!

 �F">; 8C +1U'  25+- /=1 ;.=<= U"D N3< .+1 ) hg<+E

 BRA %5"`*  |f3 /= /<=5 % /"]>?< "9LSD  I#; WF< /=

N3< .+1 .=<= U"D; 25+-.(   

 89 8-@* "9o;"F/<5 8FI_* K< hc"E �F">; 4 8,E7A /=

 K< oJ 4G5/\24  4Nm"3 7#A 5 n7A +c/= WF7>D#9 89

6#*7* 92 486  582 +c/= NX,b /= G"! 2000 41000  5

500 =@9  8C BRA ky>?< G/"A' �")d K<  7LF+HF "9 G/<=

+B>1<+;.  K< oJ48  4Nm"3 7#A 5 n7A +c/= NX,b2000 

 89100 +#3/ +c/= 5  NX,b1000  5500 +*"0;  6#*7* 8991 

 586 +;=<= U"D; </ 7#A 5 n7A +c/=  NX,b 8C2000  5

1000  BRA %5"`* ^! "9  NX,b  d5 4+B>1<+; G/<=2000  5

500 RA %5"`* B +;=<= U"D; </ G/<= .  A"0* "9 ^! +!"1

 BRA %5"`* "!/"0#* N1<= G/<=  K< oJ +!"1 7#A 5 n7A 5

24  548  6#*7* 89 Nm"32  55 =@9 +c/=.   

 N1Q$ K< oJ 4 $7#`1 8,E7A /=24  4Nm"3 WF7>D#9

NX,b 89 �@97A 7#A 5 n7A  G"!2000  51000 +*"0; ) 89

 6#*7*51  546 +c/= (8C =@9 >?< BRA ky G/<=  "9

7LF+HF +;=<+; U"D;.  K< oJ48  4Nm"3 7#A 5 n7A +c/=

 NX,b /=2000  8994  NX,b /= 5 +c/=1000  8999  +c/=

 NX,b 5500  8996  ky>?< G/"A' �")d K< 8C +#3/ +c/=

 BRA +B>1<+; ^! "9 G/<= . +!"1 /= 7#A 5 n7A K< oJ

 N1Q$24  548  Nm"3) 6#*7* 891  54 +c/=(   A"0* "9

 BRA %5"`* "!/"0#* N1<= G/<= .  

 4W#L;"#A 8iF"(A 25+- 5 .+A' N3= 89 �F">; q"3< 79

 NX,b 89 �@97A 7#A 5 n7A +c/= WF7>D#92000  5 +*"0;

1000  K< oJ 4+*"0;48  Nm"3) 6#*7* 89100  599 +c/= (

5/\ /= =@9 .7#`1 5.  5/\ 7#A 5 n7A +c/= 48Rd"fA WF< /=

* .7#`1 5N3< 89"DA �"ZF7( 89 5/\ "9 8iF"(A /= .7#`1 "A< 4

W#F"J NX,b =@9 q"iE +*"0; K< G7* .W#B�0!4  7#s�* I#; U"AK

 BRA >1<= N&' 7#A 5 n7A 79 G/<=8  5:F<I&< "9  U"AK %+A

+*"0; |#(,*4  8,E7A 5= 7! /= .7DE 7#A 5 n7A I#; :F<I&<

N&"F. = 7! /= 7#A 5 n7A WF7>D#9 8C G@); 89 48,E7A 548 

 �"`*< :F"AK' K< +R9 Nm"3=">&<.  8FI_* 25<+- 89 8-@* "9

 .+!"DA o;"F/<5 A  =@1 BRA 7#s�* I#; NX,b /"0#* 8C  G/<=

 N&' 7#A 5 n7A 79 8>1<= NX,b 7#s�* �F">; 5; I#; U"D

 A  NX,b 25< 8,E7A /= 8C +!=2000  +R9 8,E7A /= 5

 NX,b1000 1 7#A 5 n7A WF7>D#9 �m"9+;+ . "9 �F">; WF<

 F'/"C  3/79 K< hc"E �F">; +*"0; Steinernema 

riobrave a3@* U</"H0! 5 ILF/=/IA</ 2007) 

(Ramos-Rodriguez et al. 2006;  K< :#9 �m"9 8C80 

61 /= 7#A 5 n7A +c/=  N(9"fA 4N3< .+1 G+B! .7J

=/<= .a3@* 8>&7$ %/@c  3/79 /= 8f9</ W#0! /=  5 /I,$

U5"; 1990) (Glazer and Navon,  %/+g G5/

.=@d'  G"!+*"0; GK"3Hetrorhabditidae  5

Steinernematidae  �F">; q@>#,! 8;<57J G5/\ W#B3 G5/

 W#B3 G"!5/\ 89 NZi; \"9 W#B3 G"!5/\ 8C .=<= U"D;

NX,b 89 W#F"J q"iE +*"0; G"!  A 7* +B1"9 . 3/79 W#B�0! 

7,$"$  5 d@A (Gaugler and Molly, 1981)  G5/

 G"!+*"0; 7#s�* %/+gSterinernemamtidae  W3 /"Tw 79

 oLA G5/\Simulim vittatum  G"!5/\ 8C =<= U"D;

W#F"J W3 G"!5/\ "9 8iF"(A /= 7?' W34  NX,b 89 NZi;

q"iE +*"0;  A 7* +B1"9 .8Rd"fA /= W#B�0! a3@* 7LF= G< 

=/"$7>3< (Oestergaard, 2006) 7s< "0;oB- G"!+* 

Steinernema sp.  G"!5/\ G5/ </Tipula paludosa
 
 

=7C  3/79  /= 8C4p#()* WF<S. carpocapsae  K< :#9

80% =7C 27>BC </ /@CQA N&' .  3\ 5 .57;5<(Unruh

and Lacey, 2001) .7#`1 G7#$/<7g h)A 5 N9@t/ 7s<  "!

  F'/"C /= </S. carpocapsae  8#,mCydia pomonella
 

 8Rd"fA =79/"C K< oJ 5 hZg G/"#9' 8C +B>&7$ 8_#>; 5 +;=7C

 =5+E 27>BC 6Z3 +*"0;100 % A N&' =@1 . "!5/\ W#B�0!

8,#J /=  =5+E "* N?/= 8B* G5/ /"H1' G"!86 % +*"0; 89

+;+1 .=@d'. 9"  WF< 89 8-@* 3/79W#(()A 7F"3 G"! 4

 A 8C N&7$ 8_#>; U<@* +*"0; S. carpocapsae >J h#i;"

z,>{A %"&' 27>BC /=  F\"94 61 �"c@]{A  G+B! .7J

=/<=.  NX,b 8HBF< 89 8-@* "92000  ky>?< =/<@A  A"0* /=

 BRA W#F"J |f3 YF "9 G/<=  4N3< 8>1<+; =@? K< 7* hc<@&

 yvA �{DA /<+(A "9 "!/"0#* W#90 4250 4500 4750 51000 
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+1"9 "F@$ +;<@*  A 7>T9.  WF< /=8Rd"fA4  U<I#A 79 "A= 7#s�*

 A 8C N&7L; /<7g  3/79 =/@A 7#A 5 n7A  /= U<@*

 /= </ :F"AK' 5 =@0; .="`>3< I#; /"0#* WF< K< G+R9 %"(#()*

G"!"A= =<= ["_;< z,>{A . hE<7A G5/ p#()* WF< W#B�0!

 5  $7#`1 G5/\N&7$ %/@c.  7>D#9 7s< 89 8-@* "9

Heterorhabditids J 61 hA"C .7DE 79 G+B! .7

)Mbata and Shapiro-Ilan, 2005( WF< /= U@w 4

.+D; 8iF"(A N&'  $+;K z,>{A hE<7A :F"AK'  [K\ 4+;<

:F"AK' /= 8C N3<G"!  hA"C .7DE 79 +*"0; WF< 7s< G+R9

=@1  9"FK/< I#; G+B! .7J 61 .  

 G/"0#9 G"!+*"0; p#`,* P5/ 7F"3 "9 <K  27>BC hA"1 "!

.+BBC 6,- 4 F"#0#1 U@A7& +B;"A "! [@0iA 80Rt 5 "!  5

 +B;"A  R#Zt U"B01= hA"1 YF�@d@#9 27>BC hA<@m 7LF=

5 "!+#F@>FK</"J .+BBC ^#XB* %<7DE +1/ G"! (Insect 

Growth Regulators [IGRs]) G"!/"H!</ K< 7LF=  HF

 27>BC hA"m YF U<@Bm 89 +*"0; K< .="`>3< /= G="TBD#J

 A YF�@d@#9 +1"9. W#B�0!   F'/"C :F<I&< NT- hA"m WF<

 A 4YF�@d@#9 U@#3\@A7& 7LF= "9 </ +*"0; U<@*  hA<@m 5 "!

e@t7A =@0; 6#C7* .+BBC . A </ "!+*"0;  /<+(A /= U<@*

 VF"A 2@,)A  T9"DA).7DE /= 8C  d@,)A /<+(A :C  G"!

 A �@,{A  F"#0#1 +;@1 ( </  &"C N9@t/ "* =@0; �@,{A

 8L;  &"C %+A G<79 .7DE "!+*"0; 8C +!= .K"-< 5 =/<=

+BF"0; .=@d' 5  F"3"B1 </ k+!. 

G/"0#9 +*"0; K< .="`>3<  A G/"Z;< %"&' 27>BC /= <K  +;<@*

./"w .</ :!"C G<79 G<   F"#0#1 =<@A 89  L>i9<5+1"9 . "9

 27>BC 7A< 89 |#)c P7L; "9 5 7�"E  3/79 89 8-@*

 YF=I; .+BF' /= N3< +#A< YF�@d@#9P5/ WF<4  5 ."LF"-

 89 8B#AK /= 5 +1"9 8>1<=  !"#$ %"&' 27>BC /=  0TA :(;

 3/79 "9 I#; "!+*"0; G7#$/"C 9 7>D#9 G"!8 27>BC 7A< /= U<@*

 /= .@(d"9 hA"m YF U<@Bm 89 %"&'27>BC  .="`>3< YF�@d@#9

=@0; . 8>Zd< K< .+A' N3= 89 �F">; 8C ^#1"9 8>1<= 7X; /= +F"9

' %"(#()* 0;  !"LDF"AK  aF<71 89 hA"C /@t 89 +;<@*

 .+BBC =5+)A hA<@m G/"#i9 <7FK 4=@1 .=<= ^#0R*  R#Zt

"(9 8C =/<= =@-5G G/"0#9 G"!+*"0;  /<7g 7#s�* N)* </ <K

 A +!= . G"!+*"0; 89 %<7DE N#3"iE W##R* :F"AK'

G/"0#9  .</ /= [+g W#d5< 4+1 P/<I$ "_BF< 8�;' +B;"A 4<K

 N&7D#J 2@]E NT- 5 N3< YF�@d@#9 27>BC 8A";79 YF

p#g= 5 7>T9 �F">; :F"AK' 7*  G"!.=7>i$    R#Zt aF<71 /=  7*

+;@1 <7-< +F"9 I#; ^TA %"&' 7LF= G5/ 5.  
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38                                                                    4U</"H0! 5  C=5/7s<  +*"0;Steinernema carpocapsae (Weiser)   7#A 5 n7A 79 

 25+-1-  8iF"(A7s< +*"0; Steinernema carpocapsae  U<I#A79 7#A 5 n7A  5 5/\61 .7#`1   G+B! .7JPlodia 

interpunctella 
Table 1. Comparison of the effect of Steinernema carpocapsae on the rate of mortality of larva and pupa of

Plodia interpunctella  

Time (Hrs)  No. IJsMortality ( ) 

Larval stage  Pupal stage  

24  2000  92(6.20) ab 

85-100  

51(8.20) b 

45-55  

 1000  86(7.58) b 

80-95  

46(9.09) bc 

40-50  

 500  82(10.20) b 

75-95  

37(15.41) cd 

30-45  

 250  54(15.21) c 

45-65  

32(17.82) d 

25-40  

  Control 2(36.93) d 

0-5  

1(23.61) e 

0-5  

48   2000  100(0.00) a 

100-100 

94(6.94) a 

85-100 

  1000  91(4.60) ab 

85-95  

99(2.26) a 

95-100  

  500  86(4.86) b 

80-90  

96(4.36) a 

90-100  

  250  57(14.68) c 

50-70  

45(13.61) bc 

40-55  

  Control 5(40.71) d 

0-10  

4(44.58) e 

0-10  

LSD (5%) 12.029  

LSD (1%) 14.2895  

Different letters in same columns illustrate signiÞcant differences at the 0.05 level l (Tukey, HSD) 
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Abstract 

A number of soil samples were collected from different districts of Kohgiluyeh and Boyer Ahmad 

province to study the entomopathogenic nematodes in 2010. Steinernema carpocapsae (Weiser) was 

isolated from the collected soil. Due to limitations of chemical pesticides uses against storage pests, a 

study performed to determine the effectiveness of the isolated entomopathogenic nematode on Indian 

moth, Plodia interpunctella (Huebner), a major pest of stored products. In this experiment, larval and 

pupal stages of Indian moth were exposed to concentrations of 0, 250, 500, 1000 and 2000 infective 

juvenile/ml of distilled water at 27ûC. Insects were placed on filter paper impregnated with 1 ml of 

nematode suspension in Petri dishes (9 cm in diameter) for 2 days. Number of dead insects was 

counted every 24 hrs. The highest mortality was recorded after 48 hrs which was 99% pupal stage at 

the concentration 1000 infective juveniles (IJs), whereas it was 2000 IJs for the larval stage which 

caused a total mortality of the tested insect. In this study, pupal stage was more sensitive than larval 

stage to lower concentration of entomopathogenic nematodes.

 

 

Key words: Entomopathogenic nematode, Indian moth, Plodia interpunctella, Steinernema 
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