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/���� &)	 0(Zeller) Ephestia kuehniella 123 ���	  % ��( !0)�4�% �567�3 �)5 � 18� .':%;< "	 0�� )6=�&�>?�  0%�<

�3 )%�@ �&�A>:% &)63 ����)��� � ��B�(6>( %)�� ,)������C ��D�� E��F� G(% )& .&��� ) HBI� &)	 J6K83 L3�� &)%B��>:% �(%-M68% !(

) HBI� P64:29%;Q��IR �< "	 /�R�� ��� � �S83 BT)& ;: � () B�IR 0��30 ) �(6: ;Q��IR !(BT)&30 ) %�KR ;Q��IR � (BT)&30 & (BT)

VW�� 0�);�I:%�� � �>?(  0�� ��B�  X�BC 0��E. kuehniella  �&�A>:% �<  % ;(�Y�G: �F(� �?IC �& ��B�  X�BC-  0B�) ;KZ�3

E(�3 	 .B� �:)�<�3& !���#$(�3 	 [(%�� )& ��0 1 ± 25  ;C)&P6�?K:'<6=) ! �4?� 5 ± 65  ��()�� � BT)&B� H���%.  "�$� \(�>�

/� 0)�)�< &%&���) B�IR ;Q��IR "&�R ;��]% �< &)	 069/477 ;< (18��I_3 )6=) �(6: ;Q��IR ;< '4?� 0)%&77/451  %�KR ;Q��IR !(18�

)21/411 ) &)%B��>:% �(%-M ���C � (18�20/393 �3 E(%��% (18�1� .B<�(�)�& X6= G�< �:)�< G(% )& G�I`;KZ�3 0 )�S�� )& 0�)5 0��

) B�IR ;Q��IR31/34 ) �(6: ;Q��IR !( �)40/31 ) %�KR ;Q��IR !( �)26/33 ) &)%B��>:% �(%-M ���C � ( �)37/30  0)%& �I_3 ab>W% ( �)

 c�� .'�%& &6C� ��%d '�_SC B�))r(  /���� ;< &)%B��>:% �(%-M ���C � %�KR ;Q��IR !�(6: ;Q��IR !B�IR ;Q��IR 0��Z �(%-M ���C 0%�<

102/0 !108/0 !103/0  �109/0  �<.&6<  �) G(%�<�I< \(�>� "�$� �3B�& ���C0�� �(%-M 0��Z ;Q��IR0�� !B�IR %�KR� �(6: '4?� ;< 0%-M 

&)%B��>:% ��D�� �>4e3 �< ;�I:%��0�� G(% �>�_SC ��$Z �< L@%BZ ;C6� [(%�� ;< G(% ;_Q�f3 BI>�%B�.  

 
6������ ����
 :���C0 0)�)�< !��B�  X�BC !g(h6Q6�< X�>IR !�i6I73 �(%-M 

 
  

  

 
 
 
 
 
 
 
 
  

*X6j?3 �BI?(6�: hamidsarrafm@gmail.com



60                                     0&�%&  !"%)��S� ����C ��D�� 0��Z �(%-M 0��;�I:%�� �< ;Q��IR/� ��B�  X�BC 0�����;�%�>(B3 0&)	 0% 

	'�7'  

/����0 ;�%�>(B3 0%&)	 (Zeller) Ephestia 

kuehniella !�Ck  ���	 �BSi �< 0)�4�% �567�3

 ':% ���2C EIR%��(Cox and Bell, 1991) ��$Z .

�3 �
K� '�	  ;R X�Z G�i )& )6R-3&6�! ;< "�<��3 "%6Ii

G(�#(�C1  ;3���< )& B�A3 �%�$Z �64�% B�Q6� � ,)��� )&

 g(h6Q6�< X�>IR)De Clereq et al., 2005; Kim and 

Riedl, 2005; Hamasaki and Matsui, 2006; 
Paust et al., 2008 ( !0)�>�) ��
�
�� H���% ��� �

) �Q6�Q63 �:�I� '?(  � �(��S��6�<Corbet, 1973; 

Jamoussi et al., 2009 (�3 �&�A>:%.&6� 18� G(% 0��

;< '�	 �64�% ,)��� 0%�< G(�#(�C "�<��3 g( "%6Ii

 lIC B�(6>( %)�� 0��)64� Trichogramma spp. 

(Daumal et al., 1975) ��)��� ,)��� � BI��3 �(��

 m �B$AR(Mader) Exochomus flaviventris 

(Kanika-Kiamfu et al., 1994)! G:��)��� 0�� 

lICOrius spp. (Blumel, 1996)  0)6>Q�< �

Ceraeochrysa cubana (Hagen) )Venzon et al., 

1994 (�&�A>:% �3&6�. 18�  G�InS� ;�6� G(% )&,)��� 

&)%& )%�@ 0 �>S3 ��#(�C )& �3%��6�(�� )64�  )Schöller 

and Prozell, 2002 ( � )& )6R-3 ��$Z 0���)5  %

BZ%� B�(6>( %)�� )64�  0%�< �64�% ,)��� 0��

(Wilkinson) Bracon kirkapatricki )Leon and 

Erazo, 1993� ( (Say) Habrobracon hebetor  

)Attaran, 1995; Adashkevich and Atamirzaev, 

1986 ( �&�A>:%�3&6�. 

 �64�% B�Q6� � g(h6Q6�< X�>IR ;3���< )& '�
�63 0%�<

/���� !&)	 0���C �(%-M 0 B(�< �T�Ii , )% �Y�  %

;< 0&�7>@% o��Q  % ��� � &6C63 �(%-M .B��< ;��T

 &�(  ��3 � p�3 !��$Z G(% �64�% B�Q6� )& �:�:% �b�$3

"	;< ���(%-M , )% "&6< G�(�� �( � %-M &64SR L�Q& 

(Cerutti et al, 1992; Sato, 2004) !1�0)%6W2 !

                                                           
1 . Alternative 
2 . Cannibalism 

��&6Q	 � �56q��3 �<����3 0��) B��<Stone and 

Sims, 1992; Singh, 1997(  % �&�A>:% �< ���_Q�f3 .

 � 0)�)�< !�S� � 6$� c�� �%���r� ;I�3  )& ��B�  X�BC

/� !��3 � p�3��� &)	 0���C 0�) 0&B_>3 �(%-M 0��

 ':% �B� H���%)Riemann et al., 1974; 

Cymborowski and Giebułtowicz, 1976; Bell, 
1981; Amaral Filho and Habib, 1990; Xu, 

2010.( ;_Q�f3 )&  % ;(-r� �D% 0%E�  �(%-M �&�3 s6�

;�%&)  % �B� ;>W�: J6K83 s6� ;: � 6C � HBI� !�)d 0��

;�%& �Si X6= 0�) ('Q�3 � HBI� ;�%6C �< �%�S� �(�2I� ;< ��

/� 0)�)�< �)B@ ����;�%�>(B3 0 ':% �&%& "�$� &)	 0%

�� �Si X6= ;R�&�3  % �� �%�$Z B�Q6� � ':% �B� �>$�< ��

 �)B@ E��R � 1�
i �� ��� �&�3 �%�$Z )& 0)�)�<

':% �B$� �B��$3Rodriguez et al., 1988) .(  "%��3

/� 0)�)�< �)B@ � �S��6$����;�%�>(B3 0 0�) &)	 0%

 BI`���C 0 "�$� HBI� P64: � &)	  % �B� ;�2� �(%-M

t6Kf3 ;R ':% �&%&G(�� ���C 0 ,)��� )& �(%-M

 !;�6� G(% ���#$(�3 	���C0  �(%-M75%  � HBI� &)	

25% ':% HBI� P64: Yazdanian, 2000).(  ;R ��(�>�

 \I� �D%  %���C 0/� �64�% B�Q6� )& �(%-M���;�%�>(B3 0 0%

;< &)	':% �B3	 ':&! �3 "�$� �)d &)	 ;R B�&

 G(�#(�C���C 0%�< �4:�I30  L3�R &)	 X�%B>3 �(%-M

) HBI�97%( < ;��bi ) �S833% ':% ()Magrini et al., 

1993(. �:)�</� 0�S� � 6$� 0�) ;R �(����� &)	 0

���C s6� �& [:6� B(�4�� �)d L3�� ��( ;R �(%-M 0

 �(&�
3 �<) B�A: �)d L3�� 0�#(& � ':% �S83 � &) 

5�< )��?<�3 �S83 � ("��6>u(�� � G(��Q ;I�3	 B�:% 0 B��<

 "�$��3B�& ���C ;R B(�4�� �)d 0��Z �(%-M 0  % &) 

/:�I3 )6R-3 ��$Z �64�% B�Q6� 0%�< �(%-M �Y�':% �� 

(Magrini et al., 1995) . )%B�< � 0�T��(Naseri and 

Bidar, 2015( !B�&%& "�$�  1@) !HBI� � 6C H�@)% G�<  %

/� ���#$(�3 	 ,)��� 0%�< 1@) G(�>2< "���u: HBI� -

��� &)	 0E. kuehniella  0)�)�< G(��5�< ;R ':% � LR

���6R �)�& G(��)%& %) v6K<  % L4@ 0B�) 0&.  �:)�< )&

w<�I3! ��_Q�f3 �BSi �B� H���% < ; � �BIR%�� �)6T
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VW��;���%BC �>?(  0�� ;>��� )%�@ �:)�< &)63B�% � 

���C ��D�� &)63 )& ���ib=%;Q��IR 0��Z �(%-M 0�� 

;�I:%�� �< (�(6: � %�KR !B�IR)�& ��B�  X�BC 0��-

/� �?IC��� 0 .B$� '��( &)	E��F� G(%   % aB�! 

 � �:)�<;Q��IR '�<6Kf3 "%��3 G��_� � %�KR !B�IR 0��

�(6:  ;< '4?� 0%�< &)%B��>:% �(%-M ���C ,)���

/� ���#$(�3 	���  % �&�A>:% �< xKf3 ��()�� )& &)	 0

�3 �?IC�& ��B�  X�BC .B��< 

  

8�) � (��'��  

 8)��% � 	�9����
��    

/� ;�Q�% '�_SC����IKR  % &)	 0 )& &6C63 0��

 "���  ��#$�%& g(h6Q6�< X�>IR � 0h6Q6R% ��#$(�3 	

/� .B� ;�2���� L@%BZ �B3 ;< &)	 0;:  0�) L?����C-

0  � HBI� P64: !HBI� &)	 L3�� ;R �(%-M3%  �S83

 B� �&%& ,)��� ':%.(Abroun .et al., 2013) �IKR-

/� 0����� 0�3& )& &)	 01±25  !P6�?K: ;C)&

 �4?� '<6=)5±65%  � B�) g@��% LW%& L3�R ��()�� �

 &�_<% ;< a�A� ���>:b� a��y )&10×22×27 �>��:-

�>3 &��(% 0%�< �2�	 t)& ;R �B� �B��6� 0)6� �< ;(62�&6<! 

B� 0)%B2#�. ���C )�2` �)�4i E(�3 	 &)63 �(%-M 0

 &)%B��>:% �(%-M ���C  : % B�&6<(A)���C ! �(%-M 0

 +&)%B��>:%30  B�IR ;Q��IR BT)&(B)���C ! �(%-M 0

 +&)%B��>:%30  %�KR ;Q��IR BT)&(C) ���C � �(%-M 0

 +&)%B��>:%30  �(6: ;Q��IR BT)&(D).  

:��'$* ����� ��;#	.
�<' ���� �� ���� �

�"�#$ 

;<E(�3 	 H���% )6YI3BZ%�  % ��B�  X�BC 0�� 0��

 a�73 )�4�( &�� ���>:b� a��y L3�� ;R �$(�3 	

t)& �f@ ;< )%& 7  s�A�)% �4 �>��:!':% �>3  B� �&�A>:%

;< a��y t)&  % �>S?@ ;R [:6� ;(62� &��(% )6YI3

0%�< a��y G(% .':% �B� �B��6� 0)6� E(�3 	 H���% ��

�< 100 >��� )%�@ �&�A>:% &)63 )%���BI "&�R 'AC 0%�< .

 &�_<% ;< �K�� L�f>?3 a��y  % L3�R �%�$Z

5/3×5/5×7 �>��:B� �&�A>:% �>3.  �:)�< 0%�< X�BC

 �< E(�3 	 G(% !��B� 100 1� 18� &Bi/� G: ���

  % �>SR)24 � B�  �M	 (G: ab>W% 'i�: ;< �)6T

BZ%� LW%& ;���%BC 0�� 0��Z �$(�3 	2  ���C H��

.'��� )%�@ �(%-M  ��24 ;�6S�  % )�4�( 'i�: �� B(& �<

B� H���% �B�  �;< &%��% 6S� � B�) � ���3 �� ;�% �) )6=

 B� '4D �B��3 �B�  &�� G(�W	(Chi, 1988).  )& E(�3 	

 0�3&1±25 '<6=) !P6�?K: ;C)& �4?� 5±65  BT)&

;<���C )�2` )& ;���%BC )6=) �(%-M 0A �(%-M ���C :

 !&)%B��>:%B���C : +&)%B��>:% �(%-M 030  ;Q��IR BT)&

 !B�IRC���C : +&)%B��>:% �(%-M 030  ;Q��IR BT)&

 !%�KRD���C : +&)%B��>:% �(%-M 030  (�(6: ;Q��IR BT)&

g@��% )& L3�R ��()�� )& b3�R |�= 0�I43 �< B�) 0��

;(�� �< ��&�7� ;(�Y�  ;KZ�3 G: �?IC�& ��B�  X�BC

.B� H���%  

�(�( >��;� � 	������  
,�)  % G: �F(� �?IC�& ��B�  X�BC-  ;KZ�3

 0B�) )6YI3 ;< ;(��� � �&%& L�K���&�A>:% �� ) B�Chi 

and Liu, 1985; Chi, 1988( .1�;4:��3 0%�< G�I` 

  % "	 �< [4��3 &)%B��>:% 0�fW � ��B�  X�BC 0���>3%)��

 )%��% H��Age- stage, two- sex life table analysis- 

Mschart B� �&�A>:% (Chi, 2016) . ;4:��3 0�fW

 ,�) �< ��?(�
3 ��� � ��B�  X�BC 0���>3%)�� &)%B��>:%

 L]�A� "�I�S=% &�BZBootstrap .B� H���% ;�4� 0 �:

E�� � '�_SC'�_SC B�) �I�<1  ;3���<  % �&�A>:% �< !���

TWO-SEX- MSChart  H���%B� (Chi, 2014).  0%�<

)%&6S� 1:)H��  % �� )%��%SigmaPlot 10.0 .B� �&�A>:% 

 
?��&# @;� �  

;< \(�>� &%& "�$� �B3	 ':& ;R )&}67W  �3�S�

��F(�/� �>?(  0�����;�%�>(B3 0��M ;< &)	 0%  X6=  %

�I_3 ab>W% !LR �Si &)%& &6C� ��)�S�� G�< 0)%&

 X�BC)1.( ���C s6��I_3 �D% �(%-M 0�)�& X6= �< 0)%&-

���6R .&)%& 0�)5 0�)�& X6= G(�� 0�)5 0

                                                           
1 . Population projection 



62                                     0&�%&  !"%)��S� ����C ��D�� 0��Z �(%-M 0��;�I:%�� �< ;Q��IR/� ��B�  X�BC 0�����;�%�>(B3 0&)	 0% 

)21/0±37/30 �(%-M ���C 0�) ( �) A ��56= � G(��

) "	31/0 ±31/34 �(%-M ���C 0�) ( �)  B B� �B��$3

 0��Z ;R X�BC) &6< B�IR ;Q��IR1HB
3 .("%)��S� � �� 

et al., 2014) (Moghadamfar ���C )& B�&%& "�$� 0

 '<6=) )& 0�)5 �)�& X6= !�S83 � HBI� &)	 �(%-M

 �4?�50  x�
�� �< ;<�$3 �(�3& � 0)6� [(%�� �< BT)&

�]�Z! 9/46 ':%  �)  ;R'4?�  ;< .&6< �>$�< �]�Z x�
��

 )& ;R �Q�Z )&�3��3 � a��T E��F�)6�(Sahaf and 

Moharramipour, 2014)! ���C 0�) &)	 �(%-M 0

 �(�3& [(%�� )& !�S83 � HBI�27 P6�?K: ;C)& X6= !

0�)5 �)�& 69/33  ':% �B� ,)%��  �) �< ;<�$3 ;R

���C 0�) �]�Z x�
�� �(%-M 0C!  0�)5 �)�& X6= �<

26/33 1� .&6<  �) ,)%�� P�:%�< G�I`)%B�< � 0�T�� 

(Naseri and Bidar, 2015)  6C 1@) 'A� &)	 0�)

 "��() !%��T !H�W !'�&)03 ��� !30 !5  � )6�EH-

83-7HBI� 1@) �& � (  !1<)0)6� �)�& )& !("���u: 

D8 :L16  !x�
�� G(% �< ;<�$3 �><6=) � �(�3& [(%�� �

��56=�)�& G(�� 0�)5 00�)  1@)EH-83-7 )42/53 

� ( �) ���6R "	 G(��)&  "��() 1@)03 )58/42  �&6< ( �)

��56= �K_� E��F� ;< '4?� ;R ':%�3 �����A� .B��<-

���C ;< '4?� �B� �B��$3 0���3 �(%-M 0��;< B�%6� L�Q&

 )& ab>W%���C �(%-M 0%6>�3 �(%-M 0�� G�InS� �

 x�
�� �& )& �&�A>:% &)63 ��$Z ,6: � E(�3 	 [(%��

.B��< /� ����A� �)�& X6=���;�%�>(B3 0&)	 0%E. 

kuehniella�(%-M ���C G�< !A  !C  �D  ab>W% 0%)%&

�I_3)�S��  % H%BR�� 0%�< � &6< )%& /���� ;< �B� �Rd 0��

18/10 !57/10  �99/10 ;<  �)B3	 ':&!  ���C �& G�< �3%

 �(%-MA �B  �)�& X6= }67W )& ab>W% ����A� 0

�I_3) B$� �B��$3 0)%&05/0 >P(  X�BC)1;>��( .( 0��

\(�>� �< ����A� �)�& X6= &)63)& �]�Z x�
��  � ������=

 "%)��S� (Tahernia et al., 2017) &)%& '
<�f3.  \(�>�

 G�< ;R &%& "�$� g��A� ;< G�rQ�< �Si X6= G�#���3

'�?IC �I_3 ab>W% )6R-3 ��$Z .&)%& &6C� )%&

 G(�>$�<;< �&�3 � �� L3�R �%�$Z �Si X6= G�#���3 /����

���C 0�)�(%-M 0 D  �B );<  /����85/17  �24/10 ( �)

;< �&�3 � �� L3�R �%�$Z )& "	 G(�>SR � 0�) /����

���C �(%-M 0C  �A )46/15  �25/8  ( �)'4D .B�  �& )&

  �� �%�$Z �Si X6= G�#���3 L@%BZ !;<�$3 E��F�05/10 

 "%)��S� � gQ�� E��F� )& )�2< 1@) &)	 0�)  �)

(Tarlak et al., 2014) ! ���#$(�3 	 [(%�� )&14 

 0�3& � �(�I��) 'i�:28  '<6=) � P6�?K: ;C)&65 

�&�3 �Si X6= G�#���3 L@%BZ � BT)& E��F� )& ��

 )%B�< � 0�T��(Naseri and Bidar, 2015) !78/8   �)

��� 1@) 6C &)	 0�)3  [(%�� )&16  � �(�I��) 'i�:

 0�3&25  '<6=) � P6�?K: ;C)& �4?�65  ,)%�� BT)&

;< �Si X6= � �< )& ;R ':% �B� G(% )& �B3	 ':&

�3 E��F� X6= �eR%BZ !�#(& �$��F� )& .B��<�Si  )&

;< �&�3 � �� ~Q�< �%�$Z /����18  �89/12! �)  &)	 0�)

!HBI�  0�3& � L3�R ��()�� )& �S83 � HBI� P64:25 

 '<6=) � P6�?K: ;C)&65  x<�f3 ;R B� �B��$3 BT)&

 \(�>��]�Z �&�3 ;< '4?� ���� �>$�< �Si X6= �#���< )& ��

;W�`/� ��B�  0����3 &)	 0B��< (Tahernia et 

al., 2017) .  x4=�:)�<0�� ���C !&B_>3 "%�#$��F� 0��

 �K>83 �(%-M�3�I_3 ��D�� BI�%6�/� 0)�)�< �< 0)%&-

��� BI��< ;>�%& &)	 0)Yazdanian et al., 2005; 

Kumral et al., 2007; Madboni and Pourabad, 
2012(. �$��F� )& �#(& �< ;: ���C �(%-M 0 0��Z &)	

�&�W !�)d�4�R�� � "�� 0�� ���C �&  %0 �(%-M  )6R-3

'4?� �<':% �B� �&%& "�$� "�?�( 0�� ;R! /� 0�)�< -

��� � �)d ��4�R�� L3�� �(%-M &%63 ��D�� '�� &)	 0

�3 E(%��% HBI�B<�( (Solis et al., 2006) .1�G�I` 

,)%�� ':% �B�  ;R ,)��� �&�3 �%�$Z &)	 0�) ;>��(

 '4?� HBI� P64: ;< �)B@  % HBI� 0��5�< 0)�)�<

)%&)6W�<B� )Altahtawy et al., 1973; Amaral 

Filho and Habib, 1990( . 0)�)�< ��� x�
�� G(% )&E. 

kuehniella�I_3 ���A� !)& %) 0)%& ���C s6� �< ;f<%) 0

.&%& "�$� ���)5 [:6� �B� ;(-r� �(%-M ;<0)6=  ;R

18� s6S�3) LR 0)�)�< "%��3 G(�>$�< �B� ;>�%-� 0��

 )& LR�)�&���C 0�) (�Ke3B�Q6� 0 �(%-M 0B 
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)93/17±68/477 !HBI� P64: !HBI� &)	 L3�� ;R (

 "	 "%��3 G(�>SR � B� �B��$3 &6< B�IR ;Q��IR � �S83

���C 0�)�(%-M 0 A )±17/74 393/20 ;R (���C 0

)%B��>:% �(%-M& �3 &6<.B��<  

 �)�& X6= !E��F� G(% )&E�� 0  �� 18�  % !v6K<  %

 G(�>SR � v6K<  % E�� �)�& G(�>$�< .B� ;4:��3 ��� ���A�

;< "	���C )& /���� �(%-M 0B  �A  �< �<%�<94/48  �

36/45 B� ;4:��3  �)  X�BC)1( ;_Q�f3 )& . � ������=

 "%)��S�(Tahernia et al., 2017)  G(% X6= G(�>SR

 )�S�� �< ;<�$3 �(%-M ���C 0�) �)�& A !97/42  �)  )&

 0)6� [(%��D10 :L14  G(% \(�>� �< ;<�$3 ;R B� ,)%��

�3 x�
��.B��<  ;R &%& "�$� �]�Z E��F����C �(%-M 0

D �(6: ;Q��IR  % �&�A>:% �<  �)�& X6= "B� ��56= �i�<

 �B� �#(& )�S�� ;: ;< '4?� 0�(�S8� �)�& G(% X6= .':%

���C )& �(%-M 0��A !B � C &6< "�?�( �4(�
�  X�BC)

118� �)�& X6= G�#���3 .( 0�()/� G(% ��� E��F� )&

 "%)��S� � "���%&�((Yazdanian et al., 2005) )& !

 0)6� [(%�� )& �:)�< &)63 �(%-M 0��)�S��12  'i�:

  % !�(�I��) &�BZ2/5  ��5/5 �&6< ��r>3  �) ':%. 

 "%)��S� � 0��>�>Q% (Altahtawy et al., 1973) �

/�4Z � 62K�� X%)�3	 )Amaral Filho and Habib, 

1990( 18� �)�& X6=0�() /����&)	 0 ;< %)  /����6-

3 HBI� L3�R &)	 0�) ,)��� )&)  �) � (4-1  0�)  �)

 0)6� �)�& � HBI� P64: � &)	12  �(�I��) 'i�:

 ,)%���&�R .B�% )& �B3	 ':B< �(&�
3  % �>SR ;R

�3 �]�Z E��F�.B��<  )& ;R B� �B��$3 �]�Z x�
�� )&

18�  % E�� �)�& LR 0�()(TPOP) /����;�%�>(B3 0 0%

���C G�< !&)	 �(%-M 0A  �<B !C  �D ab>W% �I_30)%& 

 0�(�S8�  % E�� �)�& G(�>SR � G(�>$�< .'�%& &6C�

���C )& LR �(%-M 0B ���C � �(%-M 0A ;< /����

93/48  �42/45  X�BC) B� ;4:��3  �)1 .( ;_Q�f3 )&

)%B�< � 0�T�� (Naseri and Bidar, 2015)  � G(�>$�< !

18�  % E�� �)�& G(�>SR LR 0�()(TPOP);< ! /����

13/75  1@) ;< J6<�3  �)EH- 83- 7  �25/59  J6<�3  �)

 "��() 1@) ;<03 .&6< ;< \(�>� )&E��F�  % �B3	 ':& 

 "%)��S� � ������=(Tahernia et al., 2017) �< ��� !

���C � G(�>$�< !�S83 � HBI� P64: !HBI� &)	 �(%-M 0

 )%B
3 G(�>SRTPOP;< ! /����5/46  �(�I��) )&  �)

 � L3�R97/42  )&  �)14  �(�3& [(%�� )& �(�I��) 'i�:

�Z E��F� �< ;<�$3 �><6=) � ,)%�� �]�B�  .':% )&

;_Q�f30% ���C 0�) 0��Z t6=�3 � g$W �(%-M 050 

 �75   % E�� �)�& X6= G�#���3 G(�>$�< !P64: BT)&

/� 0�(�S8����;�%�>(B3 0 !&)	 0%85/0  G(�>SR �  �)

 "	 )%B
36/0  )&  �)���C  t6=�3 � g$W �(%-M 0��

 0��Z25 ':% �B� �B��$3 P64: BT)& )Yazdanian 

et al.,2005( . E��F� )& �B� �$>I3 \(�>��Rd  �� �B�

 ;_Q�f3 \(�>� �< 0&�BZ�3���C )&�(%-M 0 B  �D  '
<�f3

 X�BC) &)%&11� .( �)�& X6= G�I` 0�() 18�  % E��

(APOP)  HBI� L3�R &)	 0�) ,)��� )&5/0  ��2   �)

(Altahtawy et al., 1973)  � &)	 0�) ,)��� )& �

 0)6� �)�& )& HBI� P64:12 �) 'i�: !�(�I�2  ��3   �)

) ':% �B� ,)%��Amaral Filho and Habib, 

1990(. ���	  %  � �$(�3 	 [(%�� ��D�� �< ��bi ;R

;(6: ��! �3 ��� %-M s6�  0�(�S8�  % E�� �)�& 0�) B�%6�

/���� B��< �D�3 ��(Abdi et al., 2014) !  G(%�<�I<

���A� �3 �B� �B��$3 0�����C �< ��bi B�%6� �(%-M 0��

;<  L�Q&.B��< ��� �$(�3 	 [(%�� )& ���A�  �]�Z E��F�

�)�& X6= G(�>SR � G(�>$�< ;R &%& "�$�18� 0 0�()

90/7  �08/6 ;<  �);< ;R B3	 ':&���C ;< J6<�3 /����-

 �(%-M 0D ���C � �(%-M 0A �3 B��< X�BC)1���C .(-

 �(%-M 0D  "B� ��56= �i�< �(6: ;Q��IR  % �&�A>:% �<

 .':% �B� �#(& )�S�� ;: ;< '4?� 0�(�S8� �)�& X6=

���C )& �)�& G(% X6= �(%-M 0��A !B � C  "�?�( �4(�
�

&6<  X�BC)1 .(  
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X�BC 1- ��F(�/� �>?(  0��;�%�>(B3 ��� &)	 0%Ephestia kuehniella���C )�2` 0�) ;>��( ,)��� ! 0) �(%-M:A 

 !&)%B��>:% �(%-M ���CB +&)%B��>:% �(%-M ���C :30  !B�IR ;Q��IR BT)&C +&)%B��>:% �(%-M ���C :30  !%�KR ;Q��IR BT)&

D���C : +&)%B��>:% �(%-M 030  0�3& )& (�(6: ;Q��IR BT)&1± 25  �4?� '<6=) !P6�?K: ;C)&5± 65  ��()�� � BT)&

L3�R 

Tabel 1. Biological characteristics of Mediterranean flour moth, Ephestia Kuehniella reared on four 
diets (A: standard diet, B: standard diet + sesame meal 30%, C: standard diet + rapeseed meal 30%, 

D: standard diet + soybean 30%), 25±10 C, 65±5% RH and complete darkness 

 
D    C   B   A     

Mean± S.E  N Mean± S.E  N Mean± S.E  N Mean± S.E N Age 

4.09 ± 0.03 a  79 4.49 ± 0.06 a 57 4.27 ± 0.054 a 70 4.49 ± 0.05 a  84 Egg (day)  
31.40 ± 0.24 c  78 33.26 ± 0.30 b 57 34.31 ± 0.31 a  70 30.37 ± 0.21 d  84 Larva (day)  
10.99 ± 0.08 a  74 10.57 ± 0.08 b 54 10.33 ± 0.08 c 63 10.18 ± 0.08 c  78 Pupa (day)  
13.70 ± 0.51 a  74 12.24 ± 0.52 b 54 13.62 ± 0.46 a 63 12.19 ± 0.50 b  78 Adult (day)  
17.85± 0.34 a 35 15.46± 0.52 bc 26 16.5±0.37 b 34 16.34± 0.35 bd 38 Male adult 

(day) 
9.97± 0.28 ab 39 9.25± 0.32 b 28 10.24± 0.30 a 29 8.25± 0.22 c 40 Femal adult 

(day) 
46.47 ± 0.25 b  74 48.17 ± 0.31 a 54 48.94 ± 0.33 a 63 45.36 ± 0.36 c  78 Preadult (day)  
55.19 ± 1.66 a  85 53.77 ± 2.24 a 64 56.33 ± 1.92 a  76 52.87 ± 1.47 a  90 Total longevity 

(day)  
451.77 ± 15.51 ab  39 411.21 ± 21.42 bc  28 477.68 ± 17.93 a 29 393.20 ± 17.74 c  40 Fecundity 

(eggs/female)  
7.90 ± 0.25 a  39 6.64 ± 0.3 bc  28 6.86 ± 0.34 b 29 0.14 dc±6.08  40 Oviposition 

period (day)  
46.92 ± 0.40 b  39 48.39 ± 0.44 a 28 48.93 ± 0.45 a 29 45.42 ± 0.35 c  40 TPOP* (day) 

*total pre-oviposition period 
Non-similar letters in each row indicate a significant difference in means (P <0.05).  

  

18� �)�& X6= G�#���3/� G(% 0�() E��F� )& ���

 "%)��S� � "���%&�((Yazdanian et al., 2005)  )&

 0)6� [(%�� )& �:)�< &)63 �(%-M 0��)�S��12  'i�:

 &�BZ  % !�(�I��)2/5  ��5/5  .':% �&6< ��r>3  �)

 "%)��S� � 0��>�>Q% (Altahtawy et al., 1973) �

/�4Z � 62K�� X%)�3	 (Amaral Filho and Habib, 

1990) 18� �)�& X6=/� 0�()���&)	 0 ;< %)  /����6 -

3 )��� )&)  �) � (HBI� L3�R &)	 0�) ,4-1  )&  �)

 0)6� �)�& � HBI� P64: � &)	 0�) ,)���12  'i�:

�&�R ,)%�� �(�I��) B�%.   

�:)�< \(�>�;�I:%�� 0�) �B� H���% 0��  �>�_SC 0��

/����X�BC )& &)	 0 2 ���C G�< .':% �B� �&%& "�$�-

 E(%��% ��%d c�� �< ��D�� �Y�  % �:)�< &)63 �(%-M 0��

 '�_SC(r) '�_SC E(%��% ���I>3 c�� !(λ)  VQ�W c�� �

 Le3B�Q6�(R0) ;<���C )& /���� �(%-M 0��A !B !C  �D 

�I_3 ���A�  X�BC) B$� �B��$3 0)%&2 [:6>3 G�< �2I� .(

 L?� g( "�3  �B3(T)/� �>�_SC 0���>3%)�� )& !��� 0

;�%�>(B3�I_3 ab>W% &)	 0%.'�%& &6C� )%&  
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 X�BC2- �>3%)��/� �>�_SC 0��;�%�>(B3 ��� 0%Ephestia kuehniella���C )�2` 0�) ;>��( ,)��� !) �(%-M 0:A  ���C

 !&)%B��>:% �(%-MB +&)%B��>:% �(%-M ���C :30  !B�IR ;Q��IR BT)&C +&)%B��>:% �(%-M ���C :30  !%�KR ;Q��IR BT)&D :

���C +&)%B��>:% �(%-M 030  0�3& )& (�(6: ;Q��IR BT)&1± 25  �4?� '<6=) !P6�?K: ;C)&5± 65 .L3�R ��()�� � BT)& 

Table 2. population parameters of Mediterranean flour moth, Ephestia kuehniella reared on four diets 
(A: standard diet, B: standard diet+ sesame meal 30%, C: standard diet + rapeseed meal 30%, D: 

standard diet + soybean 30%), 25±10 C, 65±5% RH and complete darkness 
  A  B  C  D 

Population 
 parameters 

N Mean ± S.E N Mean ± S.E N Mean ± S.E N Mean ± S.E 

Intrinsic rate of Increase 
(r) (day-1)  

90 0.109 ± 0.002 a 76 0.102 ± 0.003 a 64 0.103 ± 0.003 a  85 0.108 ± 0.002 a 

Finite rate of population 
increase  (λ) (day-1) 

90 1.115 ± 0.003 a 76 1.107 ± 0.003 a 64 1.108 ± 0.003 a 85 1.114 ± 0.003 a 

Net reproductive rate 
(R0) (offspring) 

90 174.75 ± 22.03 a 76 182.27 ± 27.37 a 64 179.90 ± 27.16 a 85 207.28 ± 25.38 a 

Gross reproductive rate 
(GRR) (offspring) 

90 206.52±25.8 a 76 222.13 ± 32.04 a 64 216.68 ± 31.95 a 85 245.24 ± 29.26 a 

Mean generation time 
(T) (day) 

90 47.33±0.32 c 76 50.84 ± 0.46 a 64 50.21 ± 0.44 ab 85 49.10 ± 0.41 b 

Non-similar letters in each row indicate a significant difference in means (P <0.05).  

  

 � a��T E��F� )& '�_SC E(%��% ��%d c�� )%B
3

�3��3)6�(Sahaf and Moharramipour, 2014) !

 0�3& )& �S83 � HBI� &)	 0�)27  P6�?K: ;C)&

)1142/0 ) �]�Z x�
�� ;<�$3 ( �) �<1099/0  ( �) �<

 �(%-M ���C 0�)A �3  �(&�
3 )6R-3 E��F� )& .B��<

 Le3B�Q6� VQ�W c��34/133  "�3  �B3 [:6>3 � &��

 L?� g(829/42  B� �B��$3  �) x�
�� G(%  % �>SR ;R

 .':%  

;>��( P�:%�< �` � ��%6� 0��)Huang and Chi, 

2012(G: �?IC �& ��B�  X�BC 0�(%�3 !-  ;KZ�3

 �� lIC "&�R L�W& !�>I: ��B�  X�BC ;< '4?� 0B�)

 LZ%�3 g��A� !v6K<  % E�� ;KZ�3 )& �&�3 &%��% �

;�4� !�>?(  '4?� ��D�� "&%& "�$� � '�_SC 0 �: �?IC

�3 ��4:��3 )& '�_SC B�) 0�) )& ���A� w@%� )& .B��<

�I�I3 )& �(�S� �i�< &%��% 0�S��6$� "%��3 �B�  0��  ���3

�3 �K>83 �>?(  LZ%�3 ;< J6<�3  )& ;R )6f��S� .&6�

/� 0�
< �I�I3���;�%�>(B3 0�3 �B��$3 &)	 0%  !&6�

 p�3 )& lu: � 1R )��?< ~Q�<�� ;KZ�3 )& ��3 � ;KZ�3

�3 E(%��% v6K<  L��) B<�(11� .( "�$� ��)%&6S� G�I`

�3 �B�  �I�I3 06#Q% LR )& BI�&���C )�2` 0%�< ���3 0

 �(%-M ;<'4?�  ���C )& �Q� !':% ;<�$3 �(%-M 0��A  �

D �&�3�B� ���y ��&�  ���&�3 '4?� � B�%���C )& �� 0

 �(%-MA ���C �#(& �< ;?(�
3 )&(%-M 0�� ':% �>$�< �

 L��)2/� .(���;�%�>(B3 0;�6� g( &)	 0%  

protogynous  �&�3 �%�$Z ���W ;R �I_3 G(% ;< !':%

;< ���A�  %�I_3 �)6T�3 ��A�% ����  % ��&�  0)%& !B>�%

 ':% G�S3 G(% ;R0)�R� �:  ��68S� E��R 0%�<

 B��< ;>��( L3���(Rhainds et al., 1999) . ��&�  )62y

�&�3  'AC E��R ;< ��I3 �� 1� "��3 )& �Q�S>Z% 0���-

�3 ��&%F�  /Kf3 G(% B(63 ��� E��F� G(% \(�>� ;R &6�

�3 B��<(Xu, 2010).  
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 L��1- �I: �F(� 0�
< c�� �I�I3- /� 0B�) ;KZ�3���;�%�>(B3 0 &)	 0%Ephestia kuehniella )�2` )& ;>��( ,)��� !

���C �(%-M 0):A  !&)%B��>:% �(%-M ���CB +&)%B��>:% �(%-M ���C :30  !B�IR ;Q��IR BT)&C +&)%B��>:% �(%-M ���C :30 

 !%�KR ;Q��IR BT)&D���C : +&)%B��>:% �(%-M 030  0�3& )& (�(6: ;Q��IR BT)&1± 25  �4?� '<6=) !P6�?K: ;C)&5± 65 

L3�R ��()�� � BT)&  

Figure 1. Age– stage specific survival rate of Ephestia kuehniella reared on four diets (A: standard 
diet, B: standard diet+ sesame meal 30%, C: standard diet + rapeseed meal 30%, D: standard diet + 

soybean 30%), 25±10 C, 65±5% RH and complete darkness 
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 L��2- �I: �F(� 0�
< c��(lx)�&�3 �I: �F(� 0)�)�< ! (fx)! '�_SC LR �I: �F(� 0)��< )mx(! /����;�%�>(B3 0&)	 0% 

Ephestia kuehniella ,)��� !���C )�2` 0�) ;>��( �(%-M ):A !&)%B��>:% �(%-M ���C B : +&)%B��>:% �(%-M ���C30  BT)&

!B�IR ;Q��IRC  : +&)%B��>:% �(%-M ���C30 !%�KR ;Q��IR BT)& D :���C +&)%B��>:% �(%-M 030  0�3& )& (�(6: ;Q��IR BT)&

1± 25  �4?� '<6=) !P6�?K: ;C)&5± 65 L3�R ��()�� � BT)&  

Figure 2. Age– specific survival rate (lx), age– stage specific fertility (fx) and age– specific fecundity 
(mx) of Ephestia kuehniella reared on four diets (A: standard diet, B: standard diet+ sesame meal 30%, 

C: standard diet + rapeseed meal 30%, D: standard diet + soybean 30%), 25±10 C, 65±5% RH and 
complete darkness 
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�< E��F� G(% )& �F(� E(%  �I�I3 P�:%�I: 0 

)lxmx(���C  % ;(-r� �< Le3 B�Q6� s��� ! �(%-M 0��A !B !

C �D  ;< �) )& /���� 0��42 !44 !44  �43 ;< B3	 ':&

L��) 3/� 0)�)�< c�� �eR%BZ .(���  % ;(-r� �< &)	 0

���C�� �(%-M 0A !B !C  �D ;< 0�� �) )& /����44 !

51 !49  �48 18� G�#���3 ;R &6<;< �� �) G(% )& 0)%-�-

 /����355/33 !197/26 !609/40  �129/32  ;4:��3 &Bi

���C )& G(%�<�I< .B� �(%-M 0A B�Q6� G(�>$�< G�I: )& Le3

 �< ~Q�< ;KZ�3 G( �M	355/33   �) )& 18� &Bi44 ;< ':&

18� G(% ;�I(% ;< ;C6� �< .':% �B3	 �%�$Z ;< [4��3 ��

�3 "%6C ~Q�< 18� ;< '4?� 0��5�< '�A�R  % !BI��<

�%�$Z G?3 X�>IR ��< )& ;R ':% )%&)6W�< ��

�3 g(h6Q6�< G(�>$�< ���=  % .B��< '�S�% ���Z B�%6�

) Le3 B�Q6�609/40  �(%-M ���C ;< J6<�3 (18� &BiC 

�3 L��) B��<3;< .( �3 �Y� ;`�� �64�% ,)��� )& B:)

18� "�3  �B3���6R 0�() ;R G(% ;< J��$3 B��< ��

;< �&�3 �%�$Z 0�(�S8� '�SR�I_3 )6= E��R 0)%&

< !BI�� %B�� ;>@% o��Q;��T �IKR 0)%B2#� ;I(��)& 0&�7 -

 �(6C�36� L�� x<�f3 .&3 ���C )& ��$Z �(%-M 0C 

�&�B�3 )& &6< %�KR ;Q��IR 0��Z ;R���6R ���3  0 0��

)51 -47 18� ( �) ��)�S�� �(�: ;< '4?� 0�>$�< 0�()

�3 o��Q G(%  % � ':% ;>�%& )%�@ ;C6� &)63 �>$�< B�%6�

��S� � "���%&�( .&��� "%)(Yazdanian et al., 2005) !

���C )& 18� &%B_� G�#���3 G(�>$�< �:)�< &)63 �(%-M 0

'AC  % l� H�&  �) )& %) HB
3 � 0��� "%)��S� � ��

(Moghadamfar et al., 2014)   % l� H6:  �) )&

'AC  � "���%&�( E��F� )& G�InS� .B�&�R ,)%�� 0���

 "%)��S�(Yazdanian et al., 2005)  0�(�S8� "%��3

 1�I�  �)  % l� �&�R %B�� E��R 0��#S$` "%��3 ;<

 .':% �B� �B��$3 B��) G(% ��� �]�Z E��F� )& ;R ':%

HB
3 x�
�� )&) "%)��S� � ��Moghadamfar et al., 

2014( 18� &%B_� G(�>$�< ���  �) �� ��   % l� 1>A� � 1$�

�B� ;>�%-� 0��� 'AC B�% .  

  

  

  

  

  

  

  

 L��3-  �I: �F(� E(% (lxmx) !/����;�%�>(B3 0&)	 0% Ephestia kuehniella���C )�2` 0�) ;>��( ,)��� ! ) �(%-M:A 

 !&)%B��>:% �(%-M ���CB +&)%B��>:% �(%-M ���C :30 !B�IR ;Q��IR BT)&C  +&)%B��>:% �(%-M ���C :30  !%�KR ;Q��IR BT)&

D���C : +&)%B��>:% �(%-M 030  0�3& )& (�(6: ;Q��IR BT)&1± 25  �4?� '<6=) !P6�?K: ;C)&5± 65  ��()�� � BT)&

L3�R  
Figure 3. Age– specific maternity (lxmx), of Ephestia kuehniella reared on four diets (A: standard 

diet, B: standard diet+ sesame meal 30%, C: standard diet + rapeseed meal 30%, D: standard diet + 
soybean 30%), 25±10 C, 65±5% RH and complete darkness 
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Figure 4. Population projection of Ephestia kuehniella reared on four diets (A: standard diet, B: 

standard diet+ sesame meal 30%, C: standard diet + rapeseed meal 30%, D: standard diet + soybean 
30%), 25±10 C, 65±5% RH and complete darknes 
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Abstract 

The Mediterranean flour moth (MFM), Ephestia kuehniella (Zeller), is one of the major pests of 

stored products. Eggs and larvae of this moth are widely used for rearing parasitoids and predators. In 
this study, the effect of the standard diet including a mixture of wheat flour (68%), wheat bran (29,%) 
plus 3% yeast and also the standard diet + sesame meal (30%), soybean  (30%) and rapeseed (30%) 
on biological characteristics and life table parameters of E. kuehniella were studied by using the Two-
sex, Age-stage life table theory. The condition of experiments were; 25±1ºC, 65±5% RH and 
complete darkness. The results showed that the flour moth fecundity significantly increased by adding 
sesame meal (477.69 eggs) compared to soybean meal (451.77 eggs), rapeseed meal (411.21eggs) and 
standard diet (393.20 eggs). Also, significant differences were found between the larval stage 
durations being 34.31, 31.40, 33.26 and 30.37 days for sesame meal, soybean meal, rapeseed meal 
and standard diet, respectively. The intrinsic rate of increase (r) for sesame meal, rapeseed  meal 
containing and  standard diet was 0.102, 0.108, 0.103 and 0.109 day-1, respectively. Therefore, the 
results showed that diets containing sesame meal, soybean meal and rapeseed meal did not have much 
more efficiency on population parameters of this insect than standard diet at least in this study 
conditions. 
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