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Comparison of life table parameters of three populations of  

braconid wasp, Habrobracon hebetor (Hym.: Braconidae) on  

Ephestia kuehniella (Lep.: Pyralidae) in laboratory conditions 
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Abstract 

A study was conducted to compare the biological attributes of three different 

populations of Habrobracon hebetor Say collected from Chegeni, Gerit and Alashtar, in 

Lorestan province, Iran. The experiments were performed using fifth instar larvae of Ephestie 

kuehniella as host under laboratory conditions at temperature 28˚C, a photoperiod of 16: 8 (L: 

D) h, and 60±5% RH. Total developmental time of Chegeni, Gerit, and Alashtar populations 

were 8.87, 9.17, and 8.38 days, and the values of life expectancy were 24.12, 29.85, and 35.12 

days, respectively. Jackknife approach was used to estimate the values of the life table and 

population growth parameters of the same populations. The intrinsic rate of increase (rm) were 

0.34, 0.35, and 0.38 females/female/day, the finite rates of increase (λ) were 1.4, 1.42, and 

1.47 females/female/day, the net reproductive rates (NRR) were 180.95, 231.88, and 342.28 

females/female, the gross reproductive rates (GRR) were 334, 343, and 477 females/female 

and the mean generation time (T) were 15.3, 16.2, and 15.4 days, respectively in above 

mentioned populations. The obtained results revealed that the Alashtar population had the 

highest performance than the Chegeni and Gerit populations regarding the life table 

parameters. 

Key words: Habrobracon hebetor, life table, reproduction parameters, population growth 

parameters, Lorestan province. 
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)Balevski, 1984 ( *�� @)��!6 �Ephestia kuehniella Zell.) Voloshenko and Khachumov, 2000 (
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��!� �*+ 0&= ����� 0�� �3<)+ E�% �* 
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� 4��!60� �* �3<)+ E0 +� -�!E. kuehniella % �*��;��  *3�)wO� �����"%( .W���% !'0 E

�!� �%* �� 4��!60�� �� �3<)+ E� G. mellonella� ZK=�� @��* 
 $3(Forouzan et al. 2009) 
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� � ���� ��A
��	� ���� 
���)�� V���� �3"l  .  

���3<)+ 4��!6 ��!�� �
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 �

�_% %      -� +� �*��;�� �� @l �����  % ��  ��!;%���6 -�3'�   � ao�;O%  o0    V��o� E)    gD�oh�) f!o)
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 ����Ax
()�
%  E)SE± ( ;=0+ a�;O% U#�!% V3H)+�� @� (�3<)+  �
:3;0+���6Habrobracon hebetor 

>	�  ��� -�;�!D -�;�� @AB�% @� +� ��� ����Ephestia kuehniella ��("0�%+� C0�!� �*  
Table 1. The mean periods (±SE) of different life stages (days) of parasitoid wasp,  

Habrobracon hebetor, collected from three regions of Lorestan province  

in laboratory condition on Ephestia kuehniella  

Regions 

Alashtar Gerit Chegeni 

 

 
Stage 

1.03±0.03b 

(45) 

1.26±0.07ab 

(42) 

1.42±0.08a 

(43)* 

Egg (days) 

1.97±0.06b 

(42) 

2.58±0.08a 

(36) 

2.09±0.08b 

(35)
 Larva (days) 

5.37±0.08a 

(39) 

5.22±0.08a 

(35) 

5.44±0.13a 

(34) 
Pupa (days) 

8.34±0.08c 

(38) 

9.26±0.08a 

(34) 

8.87±0.15b 

(32) 
Total immature stages (days) 

37.77±3.6a 

(22) 

32.62±3.4a 

(13) 

29.72±2.8a 

(18) 
Female longevity (days) 

27±1.8a 

(16) 

28.2±1.2a 

(19) 

29.77±1.8a 

(13) 
Male longevity (days) 

 

E
()�
%  V�	;#� �B� �* ��* �]% �{;h� ����* -�") a0*� !� �* @��"% !
} ��!# �� ���G %% ���� 

)S.N.K .(  

*% �*��;�� *�3% ��!P' *��]' ����* -�") d;)�!6 -��* *��N�  �����. 

Means followed by the same letter in a row are not significantly different at 5% probability level 

(S.N.K.).    

* The digits in parentheses showing the number of replications  
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 IK&Ax �
:3;0+���6 �3<)+ ��A� f!)  Habrobracon hebetor >	�  ��� ���� 

 @� +���� ��("0�%+� C0�!� �* -�;�!D -�;�� @AB�% Ephestia kuehniella   
Fig. 1. Survival rate of parasitoid wasp, Habrobracon hebetor, collected from three  

regions of Lorestan province in laboratory condition on Ephestia kuehniella  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 IK&>x �
:3;0+���6 �3<)+ ��)+ @� �
%�  Habrobracon hebetor >	�  ��� ����  

 @� +� ��� ��("0�%+� C0�!� �* -�;�!D -�;�� @AB�%Ephestia kuehniella   
Fig. 2. Life expectancy of parasitoid wasp, Habrobracon hebetor, collected from three  

regions of Lorestan province in laboratory condition on Ephestia kuehniella  
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&�� . ������ gD�h�) f!) E
� @l *�* -�") ���%� @0dk') ��� �
D3' bO' *��]' C�3;%

�*�% *!� `0 C�3'!	N V3H �*  (>	� ����3<)+ �������3<)+ �� !;"D� @AB�% +� ��� � 

>	� �����(? SH��%+� ��� !� � 0�]% �{;h� & ��*� &��* *3�� )df=2, 43; F=9.04; 

P<0.005 .( ������� gD�h�) f!) E
�)�+� @� ��� 10!�' bO' *��]' C�3;%� �* �*�% *!� !� 

!	N V3H (	� �
:3;0+���6 ����3<)+> �����]% �{;h� a�;O% SH��% +� ���  ��*� ����"% 

 �")(df=2, 48; F=0.99; P>0.05) .��!� �* &�� `0 +� !;	l �0 !��!� @l 10!�' gD�h�) f!) 

)
�]% ���%� �{;h� d ��*����3<)+ E
� �>	�  ���� &���) *3�� a�;O% SH��% +� ��� 

(df=2, 49; F=1.46; P>0.05) .���� gD�h f!) ��) `0 C�3' ��� �
D3' bO' *��]' C�3;%

*!� -� ��A� V�	;#� �� �*�% *!� (>	� ����3<)+ j�	' E
� �*  a�;O% SH��% +� ��� ����

�]% �{;h�  &��* ���*(df=2, 45; F=46.26; P<0.001) . ����3<)+ ������ gD�h f!)

>	� &�� ��� *�0+ -�;�� V�	� �!H @� n3�� +� ��� ���� .D�h f!) ������� g) C�3;%

bO' +� ��� 10!�' bO' *��]'  V�	;#� E;�!� !m) �* �� �*�% *!� `0 C�3' ��� �
D3' ���

�*�% ��A� �� (>	� ����3<)+ E
� �* �]% ���%� �{;h� a�;O% SH��% +� ��� ����  ���*

 &��*)df=2, 46; F=28.62; P<0.001 .( E0!;"
�-�d
%������ gD�h f!) �+ @� q3�!% ���3<)� 

 E0!;	, � !;"D� @AB�%-����3<)+ @� q3�!% �+ V�	� @� n3�� +� @l *3� �(? @AB�% 0 *�

&�� ��� . *!� !� C�3' @)�+�� �d0� bO' C�3;% -�d
% @l *�* -�") p)�0��� @0dk' i0�;)

>	� ����3<)+ E
� �* +�� !� �* �*�% ����+� ���  !� @AB�%0���3<)+ �� &�>	�  ���� ��� 

 +�*0�]% �{;h� SH��% !( ��*� &���) ���%� !m) +� (df=2, 49; F=3.99; P>0.05) . C�3;%

bO'  �(? @AB�% �* �+�� �* �*�% *!� !� C�3' ��� @;��5� ������ ���X/G �* � bO' 

 W
'!' @� !;"D� � &0!� SH��%Z/� � �/� ��%� &�* @� ��N{H� ���%� @0dk' � *3� bO' 

{;h� @l *�* -�")*�A% �* ��� ����"% ���0� !0]	� �* !;%���6 E
& ��� !m) +� @]D�B% *�3% 

��%���]%  % ��*  ����(df=2, 48; F=16.45; P<0.001) .=�� &<=) *���!� �*)  *�!�� *��]'

]	� Ul @� �*�%
& (���3<)+�+���6 0:3;
>	� � ���� @]D�B% *�3% a�;O% @AB�% @� +� ��� 
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 �3<)+ &
]	� ��� ���!;%���6 @� q3�!% !0*�A%H. hebetor E� �����F ��� G @)��!6 

 V��� �* -�;�!D -�;�� a�;O% SH��% �* *�� �
�Z&�� ��� �*���  .z]� E
� +� 

�!;%���6>	� ����3<)+ &
]	� ��� ��  ���%� �{;h� a�;O% SH��% +� ��� ����

�]% ��*�&��* *3��  .D3' gD�h�) f!)
 U_% �)GRR) ( ��� �
D3' �*�% ��;) *��]' C�3;%

!	N V3H �* �*�% *!� `0 C�3'( �)df=2, 51; F=25.4; P<0.001 (D3' gD�h f!) �
 U_% �)R0 (

)�
D3' �*�% ��;) *��]' C�3;%*!� -� ��A� V�	;#� �� �*�% *!� `0 C�3' ��� ( �)df=2, 49; 

F=26.58; P<0.001 (� �*
���3<)+ E�>	�  �������* a�;O% SH��% +� ��� � �{;h� 

�]% ��%� ��*�*3�  . &
]	� ��� '�e f!) ���A%(rm)) *�!�� *��]'�*�%  ���+� @� @l � *!� !� 

]	� @� +�� !� �* �*�%
% @��~� & 3��) ( W
'!' @� !;"D� � &0!� ��(? SH��% �*Z\/K �

ZG/K � Z�/K�*�% /�*�%/*3� +�� .'�e f!)]	� ��� 
���3<)+ &�>	�  ���� @AB�% +� ��� 

���3<)+ �� !;"D��>	�  ����* SH��% +� ��� 0��%� !m) +� !(����* ��]% �{;h�   *3� ��*

)df=2, 51; F=9.9; P<0.001 .( &
]	� [0�d�� ���;% f!))λ ( � &0!� ��(? SH��% ��!�

 W
'!' @� !;"D�\/M �\�/M � \X/M� � *3� 
���;% f!) E�d�� 0]	� [
���3<)+ &� 

>	� ����A� �� !;"D� @AB�% +� ��� 
�]% �{;h� SH��% @  �� ����"% ��*)df=2, 52; F=1017; 

P<0.001.(  

�* -�") ��<��^% +� UL�# i0�;)% @l *
()�
U=) `0 ��% V3H E )T) ( ��!� j+F -�%+

R0&
]	� -�� !��!�  ( �(? @AB�% �*Z/MG'!' @� !;"D� � &0!� SH��% �* � +�� 
 W�/MJ 

 �\/MG�]% �{;h� � *3� +��  ��*�� 
 -�%+ E0���3<)+ U=) `�>	�  ���� SH��% +� ��� 

 &���) *3�� a�;O%)df=2, 53; F=1.62; P>0.05.(  
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 ����>x E
()�
% )SE± ( �
:3;0+���6 �3<)+ U_% �
D3' ���!;%���6Habrobracon hebetor  >	� ��� ����  

 ��� -�;�!D -�;�� @AB�% @� +�Ephestia kuehniella  a0�) `� 4�� +� �*��;�� �� ��("0�%+� C0�!� �*  
Table 2. Mean (±SE) reproductive parameters of parasitoid wasp,  

Habrobracon hebetor, collected from three regions of Lorestan province  

in laboratory condition on Ephestia kuehniella using Jackknife method 

Regions  

Alashtar Gerit Chegeni 

 

 
Reproductive parameters 

533.9±22.1a 

(19) 

450.58±17.8b 

(12) 

421.8±17.6b 

(15)* 

Gross fecundity rate 

411±30.1a 

(20) 

381.2±24.4a 

(14) 

361±22.1a 

(17)
 Gross fertility rate 

0.71±0.04a 

(21) 

0.79±0.03a 

(15) 

0.76±0.03a 

(16) 
Gross hatch rate 

521.9±23.7a 

(22) 

395.86±23.5b 

(13) 

190.4±24c 

(13) 
Net fecundity rate 

381.8±26.2a 

(21) 

307.9±16.7b 

(13) 

141.7±15.9c 

(15) 
Net fertility rate 

15.1±1.4a 

(21) 

10.6±1.07b 

(15) 

15.5±1.6a 

(16) 
Eggs/ female/ day 

9.8±0.47a 

(23) 

8.3±0.6b 

(13) 

5.7±0.49c 

(15) 
Fertile eggs /female/ day 

 

E
()�
% �	;#� �B� �* ��* �]% �{;h� ����* -�") a0*� !� �* @��"% !
} ��!# �� ��� VG %% ���� 
)S.N.K .(  

*% �*��;�� *�3% ��!P' *��]' ����* -�") d;)�!6 -��* *��N�  �����. 

Means followed by the same letter in a row are not significantly different at 5% probability level 

(S.N.K.).    

* The digits in parentheses showing the number of replications 
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 �y�

 ����BN  E
()�
%)SE± ( �
:3;0+���6 �3<)+ &
]	� ��� ���!;%���6Habrobracon hebetor >	�  ��� ����

 ��� -�;�!D -�;�� @AB�% @� +�Ephestia kuehniella  a0�) `� 4�� +� �*��;�� �� ��("0�%+� C0�!� �*  
Table 3. Mean (±SE) population growth parameters of parasitoid wasp,  
Habrobracon hebetor, collected from three regions of Lorestan province  
in laboratory condition on Ephestia kuehniella using Jackknife method 

Regions  

Alashtar Gerit Chegeni 

 

 
Population parameters 

342.28±18.7a 

(22) 

231.88±13.9b 

(13) 

180.95±15.1c 

(17)* 

R0 

477.5±16.4a 

(22) 

343.6±16.6b 

(14) 

334±16.17c 

(18)
 GRR 

0.38±0.005a 

(23) 

0.35±0.006b 

(14) 

0.34±0.01b 

(17) 
rm 

0.48±0.007a 

(23) 

0.45±0.008b 

(13) 

0.44±0.01b 

(17) 
b 

0.097±0.002a 

(23) 

0.096±0.002a 

(14) 

0.1±0.006a 

(18) 
d 

1.47±0.007a 

(23) 

1.42±0.009b 

(14) 

1.4±0.02b 

(18) 
λ

 

15.4±0.31a 

(23) 

16.2±0.46a 

(14) 

15.32±0.32a 

(18) 
T 

1.74±0.03b 

(21) 

1.86±0.04ab 

(13) 

1.95±0.076a 

(17) 
DT 

E
()�
%                   V�o	;#� �Bo� �* ��* o�]% �{;oh� ��o��* -�"o) ao0*� !o� �* @��"o% !
} ��!# �� ���G % &o�� 

)S.N.K(. 

 *�") d;)�!6 -��* *��N�% �*��;�� *�3% ��!P' *��]' ����* - �����. 

Means followed by the same letter in a row are not significantly different at 5% probability level 

(S.N.K.). 

* The digits in parentheses showing the number of replications 
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  �y�

 &
]	� -�� !��!� �* -�%+)DT) (F -�%+ ��%�!� j+�� 0]	� @P�
% @� &
 -�d� !��!� 

�d��0 [0��� ( �(? @AB�% �*�G/M'!' @� !;"D� � &0!� SH��% �* � +�� 
 W�/M � X\/M +�� 

� @l *3�
�!� j+F -�%+ ��% E����3<)+ -�� !��!� �* �>	�  �����(? SH��% ���  � 

�]% �{;h� !;"D� ��*� �� ����"% )df=2, 48; F=4.72; P<0.05.(  

����' ��0% @l 
+���6 �3<)+ TD���) U#�!% 3	) � ��� ���* V3H -�0:3;
 �H. hebetor �* 

�0����' !()�") ��� ����"% @]D�B% E ���]	� �* *3�3% 
& ���% @]D�B% *�3%  ���� . �*

 +� TD���) U#�!% 3	) � ��� ���* V3H �!~�# [��t6Z\/�]	� �* +�� 
 �' !;"D� &�J/� 

 �* +��]	�
!� &0 *3� ����;% &) V���M .(]	� �* ����' !� ��{N
& ��� �@]D�B% *�3% 

�!�0�%+� j�k)� C0) [
 d!
uv'�d� @� 0��� a�;O% U#�!% V3H !� �� 0+���6 �3<)+ E0:3;
 �

&��* . ��]D�B% $��� !�)Huang (1986 E0� �3�� +� U<r 3	) � ��� ���* V3H �%* [0�d�� �� 

% [��l �3<)+ 0��� . C�3' �3<)+ E0� �3�� +� U<r 3	) � ��� ���* V3HMagro and Parra 

(2001) ��%* �* �G=�� @��* 
 $3�/M�C�3' � +�� Ode et al. (1997)  ��%* �* �X @��* 

=��
 $3MKxMM]' +�� 

&�� ��� E . 4��d� $��� !� �3<)+ E0� ���� ���* -���BN

(1996) �  Adashkevich and Saidova (1987) ��%* �*M±ZK=�� @��* 
 *��# �$3MK +�� 

 �� @��"% @l &�� ��� E

]'0@;�� ���� +� UL�# 0A^' E
]	� �� q�<'�� �* S
!� &0 &

% ���� . 4��d� �*Qiue et al. (2006) ��%* �* MG=�� @��* 
 bO' ��� ���* $3J/J +�� 

 ���F ���* �G/��!
�� @�#!% � +��  XM/�Z��� E

]' +�� � -*3� !'F�� @l *3� 0 E

*�A%0�;) @� &<=) !0� +� UL�# i0D* @� [��t6 E
�!� �* ����' U0�%+� j�k)� C0� @� � [0 �t

�%*���!� *�3% %  ���� .A^' �*
 ��AAmir-Maafi and Chi (2006) ��%* �* ���� ���* 

��=�� @��* 
 -��d
% �* ��� $3E. kuehniella � G. mellonellaW
'!' @�  �/MK � �J/MK 

 W
'!' @� �.)��d
% E
	� ��� �
�� ���* V3H � +���G/M � �X/M��	� � +�� 
 ���* V3H E

 ���FK\/Z � J�/��� E

]' +�� .Forouzan et al. (2002)   �3�� +� U<r 3	) � ��� ���* V3H

�0+���6 E0:3;
 ��%* �* �G/K±��=�� @��* 
 �����F ��� $3G. mellonella �� K�/M� +�� 

�)*!l E

]' .�0AA^% E
��	� E
��F ��
�� ���* V3H E��� � 
�!'!' @� �� 
 WXX/M �

\Z/Z � ��/J�)*!l E

]' +��  . @� @�3' ���0��!� �* @P� ��� ��]% !
%�? �  (2006) � 
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 �y8

-���BN (1996)�� j3�]% � ���� ���* V3H @l 0+���6 �3<)+ E0:3;
 &^' �!
uv' -��d
% @)3�  �

	) ��!r -� 0�5} �!
� �3) % ��� ����"% ���{;h� p6 �*!
�
�;) -�0 C�3' ��� 4��d� i

AA^%
% a�;O% E D* @� �)�3'
]	� ����' U
& ����!� � @]D�B% *�3% 0�%+� j�k)� C0 [

���� . 

!'F��0% E
%� -�d
��)+ @� �� �* 0]	� @� q3�!% @]D�B% E
>	� & ���� @AB�% +� ��� 

 !;"D�)M\/ZG+��  (!;	l � *3�0% E
� -�d0) !;%���6 E
]	� �* d
�(? &) M�/�\+��  ( @�

�%� &�* .�0) ���{;h� E
� d
����' !()� ���]	� �* *3�3% 
& ���% @]D�B% *�3%  ����� .

 �3<)+ ��)+ V���H. hebetor -��d
% �* ��� E. kuehniella � G. mellonella ��%* �* �� 

=�� @��*
' $3 C�3��]%!
%�? �  (2006) �;) @l *3� @;�!� ��!r @]D�B% *�3%0 i

��!� ���bO' ��)+ @� �
%� @l *�* -�") @;�!� ��3L   �3<)+ C�3' ��� @;��5� �+�' ���

 W
'!' @� -��d
% �* E0� ��� �
:3;0+���6J/MK � \/MK% +��  ���� .% !m) @�  ��{N @l ���

����' !� ���]	� �* *3�3% 
& ��� �A� f!) @<��^% �3^) �* ����' �@]D�B% *�3% (lx)) 
 d

0P* 0F* +� !(0�? *3�� U
'��{;h� E% 
�;) � !~�# [��t6 -�0 C�3' ��� 4��d� i

AA^%
% R3� E ���� .��]%!
%�? �  (2006)  �*�% � !) p�� �* +� *3h ��<��^% ��!�

�*!l �*��;�� ��<��^% !~�# S
A^' �* �%� �)��*�% *��]' $��� !� CA�   !) p�� � �*3� ��

!
uv'&�� @;���) @<��^% �* � .� !� ��{N0 �� -��d
% �* E0� ��� E� !_l��# E
AA^% E0� �E

 W
'!' @�\\ � \J*�A% +� !;	l @l �)*!l E

]' +�� 0� �* ��%� &�* @� !0% [��t6 E ���� .  

  � bO' C�3;%0d�       � �*�o% �!"o# !o�  o0 +���6 E0:3; o
  �M\/MM   �!o� �* boO' 0 �!^oL C0   

  C�3'    !�]� � E
=#(1969)     ��%* �* � �G  =�� @��* 
  $3G/�K� bO'        &o�� ��o� E
o
]'  

(Qiue et al., 2006) . -��d
% ��� �3<)+ E0� �d0� bO' -�d
%Pectinophora gossypiella �\/Z�J 

 �*�% *!� !� ��+� @� bO')Jackson and Butler, 1984(  ��o���F ��� � G. mellonella� G/MMJ 

  &o�� ��� E

]' �*�% *!� !� ��+� @� bO')Adashkevich and Atmirzaev, 1986 .(   boO' -�do
%

 �*�% *!� !� ��+� @� �d0��GZ -��d
% ��� bO' Anagasta kueniella (Zeller) &�� ��� E

]' 

)Clark and Smith, 1967 .(Amir-Maafi and Chi (2006)% � �d0� bO' ���A0+���6 E0:3; o
 ��� �

-��d
%  ���G. mellonella � E. kuehneilla W
'!' @� �� Z/X� � Z/JJ  �o� @l �)*!l @<��^% *�N 
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  ���

�;)0     A^' �* ��%� &�* @� i
   	) ����	� !~�# S ���� .� C�3' @;�!� ��3L [��t6 �* o0 E

AA^%
   !	O' �3m�% @� E0d� ���3<)+ � +���6 0:3;
   F �* @)�+�� � % ��
  ;h� �* -��d o
  �o��3<)+ ��� 

   % �*�* ��!r �*�%   � @l ���0  % !%� E  �3' �)�3'
. �!� �  % ��o� ����"% ���{;h�  o
� -� o0 �* E

 ���� @]D�B% .  � !� ��{N0�E ��]%!
%�  ? �  (2006) )
           �o� �{;oh� Eo0� &�N @l �)��* ��
AN d

*0 AA^% !(
         �	� � [0�%+� j�k)� C0�!� �* �{;h� +� ��) E *�) E
�0     ��� E� !u� E;�!� ��

�*�%   % ����� ��� ���� .               ) �o
:3;0+���6 bl�!o' @o� �3o<)+ !o� C�3' ��� @;��5� bO' *��]' o
 d

 *��* (;=�)Taylor, 1988 .(� ��0�;) �*3�� E0  [��to6 �* @;�!� ��3L ��]D�B% +� UL�# i

    ��!;%���6 @l *�* -�") !~�#� D3' 
 �_% �   &
]	� ���3<)+� +���6 0;:3 o
�  >o	�  ����    +� ��o� 

     �]% ���{;h� -�;�!D -�;�� a�;O% SH��% ��*�   �� 0�P0   �3H @� �)��* !(�      *��3o% !_l� �* @l 

�
!;"0  !;	l � E0 % E
 � -�d0   '!' @� ��!;%���6 E
  ]	� �* W
& ���   �(? � !;"D�      �o%� &o�* @� 

)  V���� .(          ��6 bl�!o' !om) +� [0�o%+� j�ok)� C0�!� -*3� -�=P0 @� @�3' ��+�0:3; o
  � �o%* ��

%
     % !m) @� ��*��;�� *�3% -��d   ����' @l ��� ���    D* @� ��� ����"% 
 ����' U ���   �* *3�3% 

]	�
& ���� �* @]D�B% *�3% 0��!� E=)�;6 � 
D3' U
�_% �-�  % �� ����.  

*�A%0�!� ��%� &�* @� !�'�e f!) ]	� ��� 
� &0+���6 E0:3;
 +� !~�# @]D�B% �* �

Z\/K% �*�/�*�%/]	� �* +��
�(? & �' Z�/K�*�% /�*�%/]	� �* +��
 @l *3� ����;% !;"D� &

#{% U��r ����'m@ ���;) �� 0�� C�3' ��� 4��d� i0AA^% !
*��* E .��!;%���6� ��� 

]	�
� &0+���6 �3<)+ E0:3;
�� ��% 
-��d ����3H @� &�� ����;% a�;O% � $��� !� @l 

 ��A
A^'Youm and Gilstrap (1993)  �3<)+ &
]	� ��� '�e f!)H. hebetor -��d
% ��� 

Heliocheilus albipunctella de Joannis (Lep.: Noctuidae) ��J/K�*�% /�*�%/ gD�h f!) � +��

 U_% �
D3'GK/�J�*�% /&�� ��� E

]' �*�% .��]%!
%�? �  (2006) &
]	� ��� '�e f!) 

 -��d
% �* ��� ��G. mellonella � E. kuehniella W
'!' @� MG�/K � MZX/K�*�% /�*�%/ +��

�)*!l E

]' .E
��	�  �.)� U%�� W
'!' @� -��d
% �* E0� ��� �� &
]	� ��� ���!;%���6 @
A�

�d�� ���;% f!)0 &
]	� [)MG/M � MJ/M�*�% /�*�%/+��( U_% �
D3' gD�h f!) �)G/M� � 

�/MM�*�% /�*�%( �
D3' gD�h�) f!) � U_%)M/GK � �/G\�*�% /�*�% (% �
()�
 U=) `0 V3H E

)�/MJ � �/M�+��  (�*!l @<��^% �)� .'�e f!) -*3� !'F��]	� ��� 
f!) � & ��� � gD�h 
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 ���

D3' gD�h�)
� �* U_% �0�A% �* @]D�B% E0 C�3' @;�!� ��3L @]D�B% �� @=%�
��]% !? �  

(2006)D* @� 
�%+� j�k)� 4�� �* ����' U0 [)� @�0% *��]' �t
;h� �* -��d
�!� ���!	O' 0d� 

+���6 �3<)+0:3;
� (]	� �
& ���% @]D�B% *�3%  ���� .� !� ��{N0� �E0AA^% E
 S
A^' �* E

 @<��^% �* *3h)lx (�*�% CA� S
A^' E0� �* �%� �)*!l �*��;�� �*�% � !) p�� �* +�  ���<% ��

@;�!� ��!r @<��^% �)� .��P	� � -�+�!� -�(2009)� ��� f!) 0+���6 �3<)+ E0:3;
�%* �* �� �� 

�� � ZK=�� @��* 
'!' @� $3
 WMZ�/K � MX/K�*�% /�*�%/]' +��

�)*3	) E .�0AA^% E
 E

���;% f!)�d�� 0]	� [
� &0+���6 E0:3;
) �� �
�� d�% 
 -��dG. mellonella ���%* �* ��� �� 

 �ZK=�� @��* 
'!' @� $3
 WK\/M � M�J/M�*�% /�*�%/]' +��

�)*!l E .��	�
� E0 E

AA^%
)F3H E!' 0% E
()�
 V3H E0�%* �� U=) `� �K=�� @��* 
�*!l 4��d� $3 �)� . @�

��!;%���6 @]D�B% �* �V�# !��]	� ��� 
���3<)+ &�+���6 0:3;
�>	�  ���� SH��% +� ��� 

*!� gO"% -�;�!D -�;�� a�;O%0����' @l � ����]%  ��*� % �*
� -�0]	� E
&  *3�� ��

]	� ��� f!) -*3� !'F�� � *��*
���;% f!) �&�d�� 0]	� [
f!) � & ��� � gD�h 

D3' gD�h�)
*�A% � U_% �0�6 !
0E  V3H -�%+ ��% !'0 -�� !��!� �* -�%+ ��% � U=) `

]	�
���3<)+ �* &�>	�  �����A% �* !;"D� @AB�% +� ��� 0]	� �* �� @=
* &0�") !( !()

���l0� !'F�� 0]	� E
�A% �* &0]	� �� @=
& ����(? !� � 0% & ����.  

'�e f!)�d�� 0]	� [
% E

]' �* wh�� -�3�N @� &
 �0 �
�% �!"# `0 &
A�3% -�d

% ��l @� &�� @
�N `0s3D3
� V!;�l U%�N  *��)Fathipour et al., 2001 .( $��� !� !;%���6 E0�

%�� � &�� �*�% &
]	�B0�!� �* @l &�� *�!�� +� ��!� U �A� � ������ !m) +� ��h 

% ��!r ��!� *�3% �)!
� .+���6 �3<)+ !~�# V�# �*0:3;
 �H. hebetor a�;O% q�A) �* 

 4��!6 �3<)� ��3L @� �3"l0�N � @;��
� @� a�;O% ���� @0+����� @<�6 �+3} j!l �t� 

% *3� .*�A%0�!� ��� 4��d� !� ��� f!) ]	�
�� @<�6 �+3} j!l �* &�% 
-��d ��� 

 +� a�;O%MMZ/K�*�% /�*�%/�� +��� -�*!(��;�� )Reddy et al., 2004 ( �'M�\/K�*�% /�*�%/ +��

���3� 0 �)Naseri et al., 2009 (�;%
% ! ���� .�A%0*�A% @=0]	� ��� f!) ��� 4��d� !
 &

+���6 �3<)+0:3;
 �H. hebetor ���% 
-��d ���O% *�A% �� a�;0! �0�!� !;%���6 E� @<�6 �+3} j!l 

% -�")� @l ��*0+���6 E0:3;
=)�;6 +� �
<���% U � &�� ��*�3h!� @<�6 �+3} j!l V!;�l �* 

www.SID.ir



Arc
hi

ve
 o

f S
ID

���) ���*�+5�	�3�� �  :�� ����	�
 	���� ����� ����� �� ���� ���� �������	�
 �����...   

  

  

  ���

% -� +� �*��;�� �� `	l �)�3'0)��3l� �* j3	� �!w% [��l @� 
b;= ���+���"l � 

�	)0�.  

�;)0 *�* -�") !~�# [��t6 +� ��%� &�* @� i��!;%���6 @l�+ 0;=]	� 
& ��� 

 �3<)+ a�;O%H. hebetor>	�  ���� �� -�;�!D -�;�� a�;O% q�A) +� ��� 0�P0 �{;h� !(

�]% ��*�D* � @;��* 
� U0% �� �3~3% E D* @� -�3'
]	� �* ����' U
& �����!� *�3%  � 

��!�� >)�3% *3��
�0� *3�3% 
 �.)� E)� @�0�.�3l @;�� �t (&=)�* .� !� ��{N0�A% �E0 @=

*�A%0��!;%���6 !���!�3%* 
���3<)+ `�>	�  �����;) �� -�;�!D -�;�� +� ��� 0[��t6 i ��� 

��0AA^% !
% -�") E ���3<)+ @l ��*��%+� *�3% 0� �* [0A^' E
 S)� @�0]	� �t
!;"D� & (

=)�;6 +�
D3' U
]	� ��� � U_% �
!'F�� &��!���� � ��;=� ��*�3h!� 0% E  j�k)� +� p6 -�3'

�� @� �.)� V�A;)� @� &<=) j+F ��]D�B%0� V!;�l �3m�% @� �3"l q�A) !
s3D30'��� `m) 
 !

����3h @r���*3	) j��r� @<�6 �+3} j!l � ��e .   

  

	�O"��P��  

�% +� -���!� $��� ��0!0k% $��.% -�;�!D -�;�� ��'�<) ��# &
*�3� �� �* &.� 

;h�
� -*�* ��!r ��� ��)�P%0A^' E
��P� j�!.� $��.% � S0 -�)A^' @=�3%
 � ���� ��A

�
��	� ���� 
���3"l  (����� �3m�% @�0+���6 �3<)+ 0:3;
 �H. hebetor@<�6 �+3} j!l � ∗.  

  

Q+�?�  
 

ADASHKEVICH, B. P. and K. H. ATMIRZAEV, 1986. Which host is the best?, Zashchita 

Rastenii, 5: 27. 

ADASHKEVICH, B. P. and E. K. SAIDOVA, 1987. Features of the development of 

Habrobracon hebetor (Hymenoptera, Braconidae) during rearing in the laboratory, 

                                                           
∗ 5�;��	�"� ���#�:  *�;�� �%�B=� ��<N �0!� $��.% !;,*^;� n3A]0  ��
")�* � �36 !;,*�N  �<D�H !�L�

 ;=6 R���L �-�!.'ZZJ–M\MMG�!"# ��!� � ������+���"l ���")�*  $��% &
�!' ��(")�* �+���", �

-�!0�. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                            ($�	���+ � :� ����; ��� : ���<= !	��& .> �?@�� .AB=C  

  

  

 ���

Zoologicheskii Zhurnal, 66(10): 1509-1515. 

AMIR-MAAFI, M. and H. CHI, 2006. Demography of Habrobracon hebetor (Hymenoptera, 

Braconidae) on Two Pyralid Hosts (Lep.: Pyralidae), Annals of the Entomological 

Society of America, 99(1): 84-99. 

ASTANOV, T. 1980. Akolkhoz laboratory rears insect enemies, Zashchita Rastenii, 11:  

13-17. 

ATTARAN, M. 1996. Effect of laboratory host on biological attributes of parasitoid wasp 

Habrobracon hebetor say, Thesis submitted in partial fulfillment of the requirement of 

M sc. Department of entomology, Faculty of Agriculture, Tarbiat Modares University, 

83 PP. (in Persian with English summary). 

BAKER, J. E., D. K. WEAVER, J. E. THRONE and J. I.. ZETTLER, 1995. Resistance to 

protectant insecticides in two field strains of the stored-product insect parasitoid, 

Bracon hebetor (Hymenoptera: Braconidae), Journal of Economic Entomology, 88: 

512-518. 

BALEVSKI, N. 1984. Use of the parasite Habrobracon hebetor Say for biological control, 

Rastitelna Zashchita, 32: 28-29.  

BIRCH L. C. 1948. The intrinsic rate of natural increase in an insect population, Journal of 

Animal Ecology, 17: 15-26 

CAREY, R. 1993. Applied demography for biologists with special emphasis on insects, 

Oxford Univesity Press, 211 PP. 

CLARK, A. M. and R. E. SMITH, 1967. Egg production and adult life span in two species of 

Bracon (Hymenoptera, Braconidae), Annals of the Entomological Society of America, 

60: 903-905. 

DENT, D. R. 1997. Quantifying population, estimates and parameters, in, Methods in 

ecological and agricultural entomology, Dent, D. R. and Walton, M. P, (eds.), CAB 

International, Wallingford, Uk. 57-99. Voloshenko and Khachumov, 2000. 

FATHIPOUR, Y., A. HOSSEINI GHARALARI and A. TALEBI, 2004. Some behavioural 

characteristics of Diaeretiella rapae (Hym.: Aphididae), of Brevicoryne brassicae 

(Hom.: Aphididae), Iranian Journal of Agricultural Sciences, 2: 393-401. (in Persian 

with English summary). 

FOROUZAN, M., A. SAHRAGARD and M. AMIR-MAAFI, 2002. Biology of Habrobracon 

hebtor Say in Lab condition, Journal of Entomological Society of Iran, 22(2): 63-67. (in 

www.SID.ir



Arc
hi

ve
 o

f S
ID

���) ���*�+5�	�3�� �  :�� ����	�
 	���� ����� ����� �� ���� ���� �������	�
 �����...   

  

  

  ��c

Persian with English summary). 

FOROUZAN, M., A. SAHRAGARD and M. AMIR-MAAFI, 2009. Demography of 

Habrobracon hebetor (Hym.: Braconidae) on Galleria mellonella (Lep.: Pyralidae) at 

different temperatures, Journal of Entomological Society of Iran, 28(2): 27-44. (in 

Persian with English summary). 

HAGASTRUM, D. W. and B. SMITTLE, 1978. New Nearctic invreia (Hymenoptera, 

Chalcididae) from Lepdopterous pests of peanut, Proceeding of the Entomological 

Society of Washington, 83: 1-12. 

HOPPER, K. R. 2003. United States Department of Agriculture-Agricultural research service 

research on biological control of arthropods. Pest Managements Science, 59: 643-653. 

HUANG, X. F. 1986. Use of Habrobracon hebetor Say in granary pest control, Chinese 

Journal of Biological Control, 2: 78-80. 

HUSSAIN, A. A. and K. M. JAFAR, 1969. Biology of Habrobracon hebetor Say, with other 

mortality factors of its host, in Iraq (Hymenoptera, Braconidae), Bulletin of the Society 

Entomological of Egypt, 53: 227-233. 

JACKSON, C. G. and G. D. BUTLER, 1984. Development time of three species of Bracon 

(Hymenoptera, Braconidae) on the pink bollworm (Lepidoptera, Gelechiidae) in 

relation to temperature, Annual Review of Entomology, 77: 539-542. 

JOHNSON, A., K. A. VALERO, M. M. HANNEL and R. F. GILL, 2000. Seasonal 

occurrence of postharvest dried fruit insects and their parasitoids in a culled fig 

warehouse, Journal of Economic Entomology, 93(4): 1380-1390. 

KEEVER, D. W., M. A. MULLEN, J. W. PRESS and R. T. ARBOGAST, 1986. 

Augmentation of natural enemies for suppressing two major insect pests in stored 

farmers stock peanuts, Environmental Entomology, 15: 767-770. 

KOVALENKOV, V. G. and KOZLOVA, N. V., 1981. Seasonal colonization of Habrobracon, 

Zashchita Rastenii, 12: 33-34. 

KOVALENKOV, V. G. 1984. The biomethod in integrated protection of cotton, Zashchita 

Rastenii, 8: 12-14. 

KURDOV, M. 1981. Control of the cotton noctuid, Zashchita Rastenii, 3: 34.  

MAGRO, S. R. and R. P. PARRA, 2001. Biology of ectoparasitoid Bracon hebetor Say, 1857 

(Hymenoptera, Braconidae) on seven Lepidopteran species, Scientia Agricola, 58(4): 

693-698. 

www.SID.ir



Arc
hi

ve
 o

f S
ID

                                                                            ($�	���+ � :� ����; ��� : ���<= !	��& .> �?@�� .AB=C  

  

  

 �� 

MAIA, A. De. H. N., A. J. B. LUIZ and C. CAMPANHOLA, 2000. Statistical inference on 

associated fertility life table parameters using Jackknife technique, computational 

aspects, Journal of Economic Entomology, 93(2): 511-518. 

NADYKTA, V. D., V. Y. ISMAILOV and V. G. KOVALENKOV, 1999. Bioprotection of 

plants, Zashchita I Karantin Rastenii, 12: 21-23. 

NASERI, B., Y. FATHIPOUR, S. MOHARRAMIPOUR and V. HOSSEININAVEH, 2009. 

Life table parameters of the cotton bollworm, Helicoverpa armigera (Lep.: Noctuidae) 

on different soybean cultivars, Journal of Entomological Society of Iran, 29(1): 25-40. 
NIKITENKO, V. G. and V. G. KOVALENKOV, 2004. Environmentally friendly 

technologies for a health resort region, Zashchita I Karantin Rastenii, 7: 15-17. 

ODE, P., M. F. ANTOLIN and M. R. STRAND, 1997. Constrained oviposition and female 

biased sex allocation in a parasitic wasp, Oecologia, 109: 547-555. 

QIUE, T., C. BIN, Z. H. YAN, D. HUI and Q. T. HAI, 2006. Effects of temperature on 

development, fecundity and longevity of Habrobracon hebetor, Chinese Bulletin of 

Entomology, 43(5): 666-669. 

RASNITSYNA, A. P. and A. I. GORDEICHUK, 1985. Prospects for using the flour moth, 

Zashchita Rastenii, 5: 36-37. 

REDDY, K. S., G. R. RAO, P. A. RAO, and P. RAJASEKHAR, 2004. Life table studies of 

the capitulum borer, Helicoverpa armigera (Hübner) infesting sunflower, Journal of 

Entomological Research, 28: 13-18. 

TAYLOR, R. A., R. K. LINDQUEST and L. SHIPP, 1998. Variation and consistency in 

spatial distribution as measured by Taylor’s Power Law, Environmental Entomology, 

27: 191-201. 

TUERXUN, A., W. C. GUO, L. H. B. AKEDAN, J. J. XU and J. HE, 2006. Description of 

frequent species of Braconid in cotton field in Xinjiang China, Xinjiang Agricultural 

sciences, 43(6): 503-506. 
VOLOSHENKO, S. V. and E. S. KHACHUMOV, 2000. Biological method of protecting 

tomato, Kartofel' i Ovoshchi, 5: 27. 

YOUM, O. and F. E. GILSTRAP, 1993. Life fertility tables of Bracon hebetor Say (Hym., 

Braconidae) reared on Heliocheilus albipunctella de Joannis (Lepidoptera, Noctuidae), 

Insect Science Application, 14: 455-459. 

 

www.SID.ir



Arc
hi

ve
 o

f S
ID

���) ���*�+5�	�3�� �  :�� ����	�
 	���� ����� ����� �� ���� ���� �������	�
 �����...   

  

  

  ��y

 

Address of the authors: Eng. F. A. BASTAMI, Dr. Y. FATHIPOUR and Dr. A. A. 

TALEBI, Departement of Agricultural Entomology, Faculty of Agriculture, Tarbiat Modares 

University, P. O. Box: 14115-336, Tehran, Iran. 

www.SID.ir


