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4)$+�5!&+6-78 9 9&'.	 Anagasta kuehniella 5:  � 2.�+� .' ;-*%-�< ��:*�8 �&=>� ?-@=A=�: B+6>C D8&=� $=E!& 7�A=�

�8 $'�F6G& ;-& .' .'=)I����# $.�' +J& 9�. K�6L8 9.=! 9��9��! � =�! ��8"  7!�. � MA�:�! DN&+8OL�.-*4) ;-& 9$+�   �G.+:

I-�8"	 .7) �-�8' P-&+) .' ��2±25 5<.' �EQ! ,:=R. � S=�Q�G 95±65 $.�' � 7T.' #D8�C �(-.�� 9.=! 9��16  ,��G

 � �-�>)�.8  ,��G.��-(#� 14  � �-�>)�. ,��G10  #�(-.�� ,��G24  � �-�>)�. ,��G24  � MA�:�! DN&+8 9&+: �(-.�� ,��G

 #D8�C �(-.��24  :�-�>)�. ,��G24  #�(-.�� ,��G24 �-�>)�. B�& ,��G �(-.�� 58&'& .' � #14  :�-�>)�. ,��G10  ,��G

-.�� #�(12  :�-�>)�. ,��G12  � �(-.�� ,��G12 ,��G B�& �-�>)�. � .' 58&'& �(-.�� OL� 7!�. 9&+: 5: $'�8 �+�N 9*-.

$.�' B=R '&' ���! U-�6! .7) $'�F6G& .���� �&=>� D8�C �(-.�� P-&+) .' �>�>< 901/0±01/5  V��>� .' � "�.24  � �-�>)�. ,��G

24  �(-.�� ,��G02/0±00/5 "�. �>W8 XY6Z& 5C '=:.7>6)&7! O� �: 9.&' DC ��8" $.�' 9MA�:�! DN&+8  �(-.�� P-&+) .'D8�C 

)46/0±42/43 9.=! 9��.���� 5�
: 5: ,EQ! ("�. :5.=R >W8�.&'��=C 9$+� '=: .;�%!��8 OL� +-�G 5: ,EQ! �(-.�� P-&+) .' *�! 9*-.

V��>� 5!&"�. ;�%!��8 .'=: +6��: 9.=! 9��OL�9*-. 5!&"�. )22/3±13/52 (OL�  DC �9.�.�: )±60/323 99/10  .���� .' *�! (OL�

$.�' +-�G "& +6��: �(-.��'=: 9.=! 9��U-�6! 5: 5<=� �: . :5,G'  ��.���� +-�G 5: ,EQ! #2.�+� 9&+: .���� ;-+6]: D8�C �(-.�� $78	

�8 ��+W8 I���� ;-& P-&+) 5: 5<=� �:'=). 

  

�8�� �����&�3 :PG&� ��:*�8$.�' # #MA�:�! DN&+8 #9.=! 99.�	'&"��!� =�! ��8" #  
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68                                                   2�EA*` �&.�(�� �$.�' +J& #4) +: K�6L8 9.=! 9��$+�5!&+6-78 9 '.	 9&  

$��9� 

4)$+�9 5!&+6�89&  '.	Anagasta kuehniella 

(Zeller)# $'&=!�Z �&+�N "&9 Pyralidae  ��	6� 9.�E!&  �:

a�G� �!�:*�8 5>8&'  ,G&(Cox and Bell, 1991) . � OL�

�.b5: �	 9��$'+6Q� .=R  � ��7�-=6-"&.�� 2.�+� 9&+:

�8 .&+` $'�F6G& '.=8 ��+�.�()'+�� (Davoudi et al., 

2018).  *�! � ���%�-�8"	 P-&+) .' �&+�N =�! � 7).

5Z+c�8 +�J�� 9.=! V��>� "& ��-��7>: +6��: ��7!" 9 '+-3�

)Orphanides and Gonzalez, 1971; Zdarkova and 

Voracek, 1993; Umble and Fisher, 2002(.  +�J��

$.�' 9.=! 9��.�E!& .' ���8 ,:=R. #�8' +�J�� $"&7!& 5: 7!&=�

 7)�: O]8 OC&+� �(Bell, 1977). O6-. 5: d=:+8 9��

eb=�W8 �&+�N �Q>< 9��.�6�. 5��G� 5:,��G 95!�E) 9�� -

�8 O�f>� 9"�.5!=� +6��: .' � '=)��# 4)$+� $'�8 9���: 

�8 4�< &. ��+! �Q>< �=8+� g)+� 7>>C(Smith, 1979) .

 U-�6!�G.+:�� $7) h� !& 9�8 ���! 5C 7�'$.�' i�+) .' 9

 �(-.���=8�+� 9"�G��. $'�8 .' �Q><4) 9�� $+�

5!&+6-78'.	 9&  P-&+) .'8  � �-�>)�. ,��G16  ,��G

#�(-.�� �8 +6��: � '=)�: $.�' i�+) �-�>)�. 9 � j� "&

�8 k�& 5: �	 O6-. D8�C �(-.�� P-&+) .' .�6�. ;-& .7G.

�8 K`=68 D8�C �-�>)�. P-&+) .' � '.&' &. �6:�J'=).  .'

 B=R "�. ;-7>c �=8�+� 9"�G��. 7>-	+� �(-.�� P-&+)

�87�C#  .�+8 5: $'�8 ;G I-&*�& �: �	 g)+� .&7
8 �A�

�8 I��C7:�- )Zâvodoskâ et al., 2012.( 5C � -�6!  "&

O6-. � .=]lOL� 9��4) 9*-.$+� 9.=! V��>� .' '.	14 

�-�>)�. ,��G  �10  #�(-.�� ,��G5:$78	 ,G'  ,G& 

�8 ���! 5C 7�' �R .' j>< �' +� .' ;�mA�: .=]l24 

5!�E) "& ,��G�8 i=`� 5: "�. 9�]6!& .' �	 k�& � '7!=��

$.�'�8 �-�>)�. 9 7)�:(Xu et al., 2008; Xu, 2010). 

$.�' B=R +J& �G.+:4) Dn87�A=� +: 9.=! 9$+�97>� 9-

Plodia interpunctella Hubner  *�! ,G& $'+C oL�8

 ;-+6��: .�E!& ?-.�� P��8 .' ,�	 ;-& ,�A�W� '=<� �: 5C

$.�' B=ROL� 9 V��>� 5: d=:+8 9*-.12 � �-�>)�. ,��G 

12  �(-.�� ,��G�8;-+�b�: � 7)�: .' OL� /-+F� 7T.' 

V��>�  9.=!8   � �-�>)�. ,��G16  $7-' �(-.�� ,��G

,G& $7) (Shoja Aldini et al., 2006). ;-& 5: +f!5C :5 -

R B=�W8 .= '.	 7�: ��8.=�C .' D8�C �(-.�� P-&+) .'

�8 $'&' 2.�+�5: I���� ;-& #'=) B&=G ;-& 5: /G�� B�E!'

�8V��>� 5C 7)�: 9.=! 9�����-� 9�. 9+J& 5c K�6L8-

OL� 7!�. � MA�:�! DN&+8 �6Q-" 9�� 7�&=Z '.	 7�: 9*-.

 �(-.�� D8�) 9.=! V��>� .�]c +J& .=f>8 ;-7: .,)&'

 #D8�C16  :�-�>)�. ,��G8  #�(-.�� ,��G14  ,��G

 :�-�>)�.10  #�(-.�� ,��G24  :�-�>)�. ,��G24  ,��G

���-� 9�. �(-.��! DN&+8 �6Q-" 9��O� � MA�:�;�>c#  +J&

 #D8�C �(-.�� D8�) 9.=! V��>� I)24  � �-�>)�. ,��G

24 �-�>)�. #�(-.�� ,��G D8�C #14  � �-�>)�. ,��G10 

 #�(-.�� ,��G12 �-�>)�. ,��G � 12  #�(-.�� ,��G10 

,��G �-�>)�. � 14 ,��G �(-.��# OL� 7!�. 9�. 9*-.

 �G.+: MA�: �&+�N$7) ,G& .U-�6!  I���� ;-& "& DT�N

�85>�]: 4<=8 7!&=� ;-& $=E!& 7�A=� .' ,�F�C '=E]: � 9"�G

 PG&� ��:*�85: .=f>8 '.=8 �W�ER ��>�)' �Z+: 2.�+�

 58�!+: .' $'�F6G& D8&=� $=E!& 2.�+� ?-@=A=�: B+6>C'=) .  

  

(�� � ������  

1:�3 (���# � $&;���  

4) 5�A�& ,�W�< #�>�C D�(�� 9&+: $+�5!&+6-78 '.	 9&

 "& �� !" $�%�!&' ?-@=A=�: B+6>C � 9@=A=C& $�%�-�8"	

4) .7) 5�]�5!&+6-78 $+� '.&7!�6G& �-&3p O-@. 9�. '.	 9&

'.	 D8�) 5C  � h7>� S=EG � h7>�3  +�L8 7T.' ,G&

 7) $'&' 2.�+�(Abroun et al., 2013) �>�C 4) $+�

5!&+6-78 �(-.�� P-&+) .' #'.	 9& ?`��& DZ&' .' D8�C

9�8' .' 7). 2±25 �EQ! ,:=R. � S=�Q�G 5<.' 5 ± 65 

7T.'  �(�6GY� X�+l .' �V.'.&'  '�W:& 5:10×20×25 
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�6!�G+68 �	 V.' 5C $7�)=� 9.=� �: 5-=]� '� -& 9&+: ��

 $7)'=:# 9.&7]%! .7)   

��<� = ���% ���>�$,��?� ���	 �� 1@��� A��>  

I-�8"	 .' X�F) �(�6GY� X�+l "& ��V.'.&'  +r` 5:

7  i�F�.& �4 �6!�G+68  s!��' 5C�	��  .=f>8 5: �: 5-=]� ��(8&

"& $'�F6G&  $7) $7!�)=� 9.=�'=:# 7N&� �&=>� 5: ��-�8"	 9��

7) $'�F6G& .5: .=f>8;Q��OL� 9"�G4) 9'&7W� &76:& ��$+�-

$'�8 � +! MA�: 9 $7) /-+F� $"�� �>�C "& ��'�t� .=R 5: 9��

 .7!7) V�L6!& ���%�-�8"	juG # v=tL8 K�` DZ&'

OL� �78 5: � 7>6�+� .&+` 9+��24  ,��G.'  P-&+)

�	 5: ���%�-�8"	,F< $"�<& �� .7) $'&' 9*-+�L� � 9+��

 '&7W�80 5��G� 5: ��'�t� .=R 5: ;Q�� OL� '7�O�` 9 "& =8

OL� ;�:+� �.=T 5: � &7< �� ��-�8"	 9��7N&� DZ&' 9'

 9=6�82 I-�8"	 .7!7) $'&' .&+` '.&7!�6G& 9&3p h+� �� .'

 9�8'2±25 5<.'S=�Q�G 9  � �EQ! ,:=R.5±65  7T.'

7!7) h� !& 7). ?`��& DZ&' .  

 .' #B�& I-�8"	+J& $.�' .�]c D8�) K�6L8 9.=! 9(A 

#D8�C �(-.�� (B 16  � �-�>)�. ,��G8 #�(-.�� ,��G (C 

14  � �-�>)�. ,��G10  � �(-.�� ,��G(D 24  ,��G

 � �-�>)�.24  �(-.�� ,��G MA�:�! DN&+8 9��! � =�! ��8" +:

$+� 4)��  � 7) h� !& I-�8"	 .'h�' .=f>8 5:  7!�. $7���8

D8�) 9.=! 9��.���� $'�8 �&+�N 9*-+�L� D8�C �(-.�� 

(A) #24  :�-�>)�. ,��G24  �(-.�� ,��G(B) #24  ,��G

�-�>)�. B�& �(-.�� 58&'& .' � (C) #14  :�-�>)�. ,��G10 

 �(-.�� ,��G(D) #12  :�-�>)�. ,��G12  �(-.�� ,��G

(E)  �12 ,��G B�& �-�>)�. � .' 58&'& �(-.�� (F)  '.=8

 .,�+� .&+` �=8"	 I-�8"	 9&+:h�'#  &76:&20  $+�N ,F<

 .=R 5: D8�C �(-.�� .' 56��- 2.�+� �>�C "& ;Q�� MA�:

 X+l .' ,F< +� � V�L6!& ��'�t�OL� 9+�� D() 5:

 '�W:& 5: D�r6Q85/3×5/5×7 �6!�G +68 �: 7). ?`��& DZ&'

 �-�8' P-&+)���: $7) OL� .,�+� .&+` .' ��I-�8"	 B=R  5:

 �.=T.7!7) X3N � 2.��) 5!&"�.  

���� �&�<� � $ �B���  

I-�8"	h+! ?�C 5: ��'�t� Y8�C w+R 4A�` .' ��.&*�& 

24 SPSS ;�%!��8 5Q-�
8 � ,�+� h� !& �=8"	 �: ��LSD 

 �.=T,�+-3� .?- j!�-.&� 5-* � �: ��+68&.�� 5Q-�
85�+R1 

h� !&  � 7) 58�!+: ?�C �: .&'=�! OG.SigmaPlot v.12.0 

�.=T ,�+� (Polat-Akköprü et al., 2015).   

 

C<	 � D ��� 

$.�' B=R ;�%!��8 4) MA�:�! DN&+8 =�! � 7). $+�

5!&+6-78 '.	 9&A. kuehniella $.�' .' K�6L8 9.=! 9��

 B�7< .'1 5: U-�6! .,G& $7) 5x&.&$78	 ,G' y�
�� "& 

+z�N  ���!�87�' 5C $.�'K�6L8 9.=! 9�� +: $.�' B=R-

 �>�>< 9 .&3�+�J��,G& 5C 9.=R 5: . B=R ;-+6���=C

$.�'V��>� .' �>�>< 9 9.=! 24  � �-�>)�. ,��G24 

) �(-.�� ,��G02/0 ±00/5 �!b=R � ("�. ;-+��	 )06/0 

±40/5  .' ("�.16  � �-�>)�. ,��G8 �(-.�� ,��G 

 B�7<) 7) $7���81.( .' 5WA�r89  .&7�: � 9+T�!

(Naseri and Bidar, 2015)# $.�' B=R .' �>�>< 9

 P-&+)16  � �-�>)�. ,��G8  #�(-.�� ,��G '.	 9�.

 ���-. #&+�T #h+Z #,)') =< O`. ,F�03 + � #30 #5 

 � .=)EH-83-7� O`. �' � (h7>  � O:) P-&+) .' #(����uG

 �: 5:��8 �6:=R. � �-�8' U-�6! ;-&y�
�� .'=:  I����8h7
+� 

�&.�(�� �(Moghadamfar et al., 2014) #  �(-.�� .'

 � D8�C �6:=R. � �-�8' P-&+)5:��8# $.�' ;-& B=R &. 27/4 

 "�.$'+C 2.&*�7!&.   

$.�' B=RD8�C �(-.�� P-&+) .' 9�.b 9  5: ,EQ!

9��.���� $��=C +%-''=: +� )46/0±82/29  .' ���.b � ("�.

 9.=! V��>�16  � �-�>)�. ,��G8  ,��G #�(-.��

�!b=R$.�' ;-+�6)&' &. 9�.b 957!& )70/0±08/33  ("�.

 B�7<)1.(  �&.�(�� � ��!+��R I���� .')Tahernia et 

al., 2019(5:��8 �6:=R. � �-�8' P-&+) � �-&3p $+�< �: #  �:

                                                           
1
. One-way-ANOVA 



70                                                     2�EA*` �&.�(�� �$.�' +J& #4) +: K�6L8 9.=! 9��$+� 95!&+6-78'.	 9& 

+z�N I����# $��=C$.�' ;-+� 9�.b 9.'  V��>�14 

 � �-�>)�. ,��G10 ) �(-.�� ,��G71/29 ("�. �  �!b=R

 ;-+��	 ) D8�C �-�>)�. .'88/30  ("�. ,G& $7) 2.&*�

�8 ���! +z�N y�
�� U-�6! �: 5:��8 5C B=R I-&*�& �: 7�'

 B=R 9+6��: ��8" �78 ���.b 9�!� =�! ��8" �-�>)�. $.�'

7��C 7�&=Z. 5WA�r8 .' +%-' 9 #.&'��c �-&3p $+�< 9�.

h7>� S=EG �  �.{ '.	.' ' P-&+) �-�827 5<.' 9

 �EQ! ,:=R. � S=�Q�G70  #7T.'�!b=R$.�' ;-+� 9

9�.b )33  ("�.$��=C � D8�C �(-.�� .���� .' ;-+� �	

)2/30 "�.( D8�C �-�>)�. .���� .'  $7���8 5C ,G& $7-'+�

:5 +f!�8 7G.5:��� h7�  U-�6! .' h� !& 5WA�r8 �: �G.+: ;-&

 $7)�8D�A' 5: 7!&=� ���F�  �' .' $7) $'�F6G& �-&3p $+�<

I���� I-�8"	 9�8' P-&+) .' XY6Z& � 7)�: 

(Cymborowski and Giebultowicz, 1976).  .'

5WA�r8 PG=� 5C 9&�8+�8 � X��T.=� )Sahaf and 

Moharramipour, 2014(#  � D8�C �(-.�� P-&+) .'

 9�8'27  �EQ! ,:=R. � S=�Q�G 5<.'65  h� !& 7T.'

 $7)$.�' B=R #,G& 9�.b 969/33 ,G& $'=: "�.  5C

�8 I���� ;-& U-�6! �: 5:��87)�:. �*�&;-& +: �# �G.+: ��

$'&' ���!� �EQ! ,:=R. 5C 7!& $.�' B=R +: �8' 9�.b 9

4)$+� 5!&+6-78'.	 9& $.�' B=R � ,G& .&3�+J& 9�.b 9

.' 9�8' 25  �EQ! ,:=R. � S=�Q�G 5<.'75  7T.' ,EQ!

$��=C ���8' +-�G 5: B=R �EQ! ,:=R. I��C *�! � ,G& +�

$.�'�8 I-&*�& &. 9�.b 97�'(Jabco and Cox, 1977) 

  5WA�r8 ��	 9��.�C 9&+: 5CO���8"  �r��8 K�6L8 D8&=�

�	 I>(��+: � 9.=! $.�' � ,:=R. #�8' 7>!�8 +%-7(- �: ��

oZ�) +��m� .'�6Q-" 9��  A. kuehniella �8 5�T=�.'=) 
56��- |-�=6A=E�� � �(G�.=E��G 5WA�r8 "& DT�N 9��

(Cymborowski and Giebułtowicz, 1976) .' #

$.�' 5G +J& v=tZ #D8�C �(-.��) K�6L8 9.=! 9

 � D8�C �-�>)�.12  � �-�>)�. ,��G12  � (�(-.�� ,��G

' 9�827  5<.'S=�Q�G  ,:=R. �70 $.�' B=R +: 7T.' 9

 9�.b4)5!&+6-78 $+�'.	 9& �8 ���! I-&*�& 5C 7�'

$.�' 9��! � =�! ��8" ��'.=!�8 I��C &. 9�.b 9 � 7�'

$.�' B=R ;-+6��:�8 �(-.�� P-&+) .' 9�.b 9 5C 7)�:

.,G& +z�N I���� U-�6! �: KA�L8 '�- 5WA�r8 XYZ +: 

$7)# .' 5WA�r89& +%-' 7) oL�8,G& $  }��: .=! 5C

�!b=R$.�' �7) +�4) .' 9�.b 9$+�h=8 9Z.&= 

Galleria mellonella L. �8 I���� U-�6! �: 5C '=)

$.�' +: .=! �F>8 +J& +: �>E8 +z�N�!b=R � 9�.b 9 +�

'.&' ,E`�r8 �	 �7)(Kryspin et al., 1974) .  ;-& .'

 y�
��5C ,G& $7) �&=>� 4) .' h�&78 9.=! P-&+)$+� 9

h=8 9�� �=8.=� g)+� .' BY6Z& '� -& �: ,G& ;(�8 .&=Z

,G=�� =�! ��8" �78 .' +��m� '� -& 4EG 9"&7!&  9��!

4) ;-& 9�.b 7)�: $7) $+�(Kryspin et al., 1974).  5:

�8 +f!I���� +-�G �: y�
�� ;-& U-�6! 5Q-�
8 .' 7G. 9��

5-=G ���F� "& �)�! $7) $7���8 ���Y6Z& $7) h� !& #��

$+�< P-&+) "& O�& P-&+) +-�G � $7) $'�F6G& �-&3p 9��

,G& $'=: 9.=! � �r��8 #;-&+:�>: ~e�8�*A 5Q-�
8 5!=� ;-& 

��! +: 9.=! $.�' +��m� D8�� 5Q-�
8 9&+: �:=Z .��W8 7!&=�

oZ�)7)�: $+� 4) ;-& �6Q-" 9��# �8 �A� 7!&=�O�c -

$"�: � �&*�8 v=tZ .' 9"&7!& .' $�-� 5: �&+��m� 9

 5: &. $+�N ;-& 9��! 9*-+�L� 7!�. � =�! ��8" v=tZ

 .'.&3%: I-��!�8 v=tZ ;-& .' ?-@=A=-*�� ��WA�r8-

 ,�+G � �&*�8 9�. �&+��m� ;-& D-b' 5: �LG�� 7!&=�

,G=� ;-& 9"&7!&4) $+��: 56)&' $&+�� 5: &.7) +C{ D:�` .

 ,G& 5C ��-�8"	 .'���: $�+� .' ���.b 7) 9��25  �-��

$7) $'&' 2.�+� �-&3p +6Q: �tL�8 .&7
8 9�. B�N #7!&

 �.=T 5: ���.b +z�N y�
�� .' 5(!	9'&+F!&  .&7
8 9�.

 ���F� ;-& D�A' 7-�) 5C 7>6��- 2.�+� �-&3p +6Q: ���C

.7)�: O�5C ��>c ,G& $7) $'&' ���!  OC&+� 7>!�8 ��8&=�

�8� =�! ��8" �78 9�. 7!&=� $7!" �+! � 9�.b 9��! �!�8

 Dn87�A=� *�! � ;-& 7)�: .&3�+J& $+�N)Xu et al., 2007; 

Bhavanam et al., 2012(.   
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+�F) $.�' B=R�� # .���� .'16  � �-�>)�. ,��G8 

�(-.�� ,��G )12/0±33/9 "�.(#  5: ,EQ! +z�N 5WA�r8 .'

�!b=R ��.���� 5�
:'=: +�  B�7<)1.( $.�' B=R ��+�F) 9

 9�8' .' � D8�C �(-.�� P-&+) .'27 5<.' .' S=�Q�G 9

�8+�8 � X��T I���� .=�)Sahaf and 

Moharramipour, 2014(# 84/8 7) 2.&*� "�.,G& $ 

 5C y:�r8$'&' �: 5: d=:+8 9�� .���� I���� .' �(-.��

 +z�N�87)�:.  .'$.�' B=R #I���� ;-& "& #�=�: "& I�� 9

 .' �=�: "& I�� $.�' ;-+6��: .7) 5EG��8 *�! $+�F) �� OL�

16  � �-�>)�. ,��G8 ) �(-.�� ,��G13/47 ("�.  �

 �	 ;-+6�C) D8�C �(-.��42/43  ("�.7) 5EG��8  ���
� 5C

�>W85: ,EQ! 9.&'7>6)&' O�  B�7<)1 � ��!+��R 5WA�r8 .' .(

 �&.�(��(Tahernia et al., 2019) =R ;-+6�C $.�' ;-& B

5:��8 �-&3p $+�< 9�. #97/42  9.=! P-&+) .' "�.14 

 � �-�>)�. ,��G10 �-�>)�. ,��G 7) 2.&*�,G& $ 9'�&' .

 �&.�(�� �(Davoudi et al., 2018) # *�! �-�8' P-&+) .'

 "& I�� $.�' ;-+6��: ���F68 �-&3p $+�< � 5:��8 �6:=R. �

 &. �	 ;-+6�C � �=�: D8�C �(-.�� .'5: 4��+�94/48  �

36/45 '+C 5EG��8 "�.$&7! 5C?-'*!  y�
�� ;-& U-�6! �:

�8.7)�: 

OL� 7!�. +: K�6L8 9.=! V��>� I) +J& �G.+: U-�6! -

4) 9*-.$+�5!&+6-78 9 '.	 9& A. kuehniella B�7< .'2 

$78	 V��>� ;�: 5C '+C oL�8 I���� ;-& U-�6! .,G& 9��

OL� 7!�. +: +�J�� +f! "& �G.+: '.=8 9.=! �&+�N 9*-.

�>W8 ���F� D8�C 5!&"�. ;�%!��8 ;-+6��: .'.&' '=<� 9.&'

OL�) 9*-.22/3±13/52  �(-.�� P-&+) 5: d=:+8 ('7�

 $'=: D8�C� :�+6�-; OL� DC .&7
8) 9*-.99/19±60/323 

 B�7<) 7) $7���8 .���� ;��� .' *�! ('7�2 .( 

 

  

B�7< 1 - $.�' 9��! � =�! ��8"MA�:�! 9 4)5!&+6-78 $+�#'.	 9& Anagasta kuehniella 2.�+�$.�' .�]c .' 56��- 9.=! 9

 D8�C �(-.�� D8�) K�6L8(A) #16  :�-�>)�. ,��G8  �(-.�� ,��G(B) #14  :�-�>)�. ,��G10  �(-.�� ,��G(C)  �24  ,��G

 :�-�>)�.24 �(-.�� ,��G (D)  9�8' .'2±25 5<.'  �EQ! ,:=R. � S=�Q�G5±65 7T.'. 

Table 1. Immature developmental time of Mediterranean flour moth, Anagasta kuehniella reared in four 

photoperiods including complete darkness (A), 16L:8D (B), 14L:10D (C), 24L:24D (D) at 25±20 oC, 

65±5% RH. 

* Non-similar letters in each column indicate a significant difference in mean (LSD, P< 0.05). 

 **Number of insects

  

  

  

  

 

 

Treatments 

 Egg (day)   Larva (day)   Pupa (day)   Preadult 

period (day) 

N** Mean ± SE   N Mean ± SE  N Mean ± SE  N Mean ± SE 

A 73 5.01± 0.01 c*  39 29.82± 0.46 b  34 8.85± 0.16 b  33 43.42± 0.64 c 

B 68 5.40± 0.06 a  48 33.08± 0.70 a  39 9.33± 0.12 a  38 47.13± 0.60 a 

C 75 5.17± 0.04 b  58 32.82± 0.39 a  55 9.05± 0.08 a  52 46.80± 0.38 a 

D 74 5.00± 0.02 c  56 31.05± 0.26 b  47 8.82± 0.08 b  46 45.08± 0.35 b 

P-value  0.000   0.000   0.005   0.000 
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$��=C$.�' ;-+�OL� 9 9*-.7  d=:+8 "�. .���� 5:14  ,��G

�-�>)�. �10 �!b=R � '=: �(-.�� ,��G 5: *�! $.�' ;-+�

 �7810  .���� .' "�.12 :�-�>)�. ,��G 12  �(-.�� ,��G

 D()) 7) $7-'1 �F>8 +�J�� w=z� 5: I-�8"	 ;-& U-�6! .(

V��>� ��W:OL� ,��C 9�. &. 9.=! 9�� ��8" �78  � ��

�8 ���! 9*-+�L� .7�' �&.�(�� � ��!+��R I���� .'

(Tahernia et al., 2019)# U-�6! ;-& �: 5:��8# OL� �&*�8 -

 9'�-" �&*�8 5: D8�C �-�>)�. P-&+) .' 9*-. 5: ,EQ!

 D8�C �(-.�� .,G& $'&' ���! I��CO�>c�;#  �(G�.=E��G

|-�=6A=E�� � )Cymborowski and Giebultowicz, 

1976( 2.&*� '+C$&9�8' .' 7! 27 5<.' � S=�Q�G 9

 �EQ! ,:=R.70 7T.' �:  7�: 9.�.�: �&*�8 D8�C �-�>)�.

 I��C '.	8�-7:� 5C  �F>8 +J& +: �>E8 �8 I-�8"	 U-�6! �:

 +: ��'.=! �&*�8OL�O� 9*-.D: I���� .' .'.&' �!&=Z 

(Bell, 1981) *�!   D8�� h�&78 �-�>)�. ,G& $7) $'&' ���!

I��C OL� '&7W� $7>�'5!=� .' 9�� A. kuehniella � E. 

elutella Hübner  +: �>E8 +z�N y�
�� U-�6! �: 5C ,G&

OL� DC � 5!&"�. OL� '&7W� �'=: +6��: P-&+) .' 9*-.

.'.&' ,
:�r8 D8�C �(-.��  

  

  

 B�7<2- 4) 9.�.�:$+�5!&+6-78 9'.	 9&# Anagasta kuehniella 2.�+�D8�C �(-.��  :D8�) 9.=! V��>� I) .' 56��- (A) #24 

 :�-�>)�. ,��G24  �(-.�� ,��G(B) #24 �-�>)�. B�& ,��G �(-.�� 58&'& .' � (C) #14  :�-�>)�. ,��G10  �(-.�� ,��G(D) #12 

 :�-�>)�. ,��G12  �(-.�� ,��G(E)  �12 ,��G B�& �-�>)�. � .' 58&'& �(-.�� (F) 9�8' .' 2±25  5<.' �EQ! ,:=R. � S=�Q�G

5±65 7T.'  
Table 2. Fecundity of Mediterranean flour moth, Anagasta kuehniella reared in six photoperiods 

including; complete darkness (A), 24L:24D (B), 24L: rest in darkness (C), 14L:10D (D), 12L:12D (E) and 

12L: rest in darkness (F) at 25±2 oC and 65±5% RH 

* Non-similar letters in each column indicate a significant difference in mean (LSD, P< 0.05). 
 **Number of insects 

 

 

    

 

Treatments 

 Dialy oviposition (eggs) 

Mean± SE 

 Total oviposition (eggs) 

Mean± SE 

A 
 

52.13± 3.22 a* 
 

323.60± 19.99 a 

B  45.13± 2.21 a  306.90± 17.60 a 

C  43.77± 3.45 b  285.15± 19.34 b 

D  48.81± 3.38 ab  289.30± 19.38 ab 

E  39.92± 3.17 c  260.3± 16.98 c 

F  39.24± 3.92 c  241.25± 23.33 c 

P-value  0.045  0.044 
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G.+:���  $'&=!�Z 9�.Pyralidae 5!=� 7>!�8 9��C. 

cephalonica #E. cautella #A. kuehniella #E. 

elutella  P-&+) .'12  � �-�>)�. ,��G12  �(-.�� ,��G

OL� �&*�8 ;-+6��: 5C ,G& �	 "& �C�N 5: ?-'*! 9*-.

$.�' ��-��$.�' "�p	 �- � 9.=! 9 5: �	 "& j� �(-.�� 9

�8 i=`� '&7W� ;�: � '7!=��OL� ����G .' $7) 56)&3� 9��

$.�' B=R �: #�(-.�� .' I-�8"	 "& DE` $+�N 5C �-�>)�. 9

$.�' B=R I-&*�& � '.&' '=<� d�E�.& 56)&' .&+` P-&+) �	 -

�-�>)�. 9  5: 5!&"�.12 ,��G OL� '&7W� $7) 56)&3� 9��

 &. D8�C �(-.�� 5: ,EQ!�8 I-&*�& 7�'(Bell, 1981).  .'

+z�N y�
��#  '=: D8�C �(-.�� .' 9.&3%�L� �&*�8 ;-+6��:

 .���� �: 9.&' �>W8 XY6Z& 56EA& 5C24  .' � �-�>)�. ,��G

 B�7<) ,)&7! �(-.�� 58&'&2 �>%�� 9&+: 5(>-& 5: 5<=� �: .(

 I-�8"	 P-&+) .' '.=8 D8�C �&+�N�=8"	 �>�C "& 9��

7W: � 7!7) V�L6!& D8�C �(-.�� P-&+) .' 56��- 2.�+�  "&

 �7) ,F<.'  �+W8V��>� .&+` K�6L8 9.=! 9��7>6�+�# 

:5�8 +f!�8 7G. 7!&=�7)�: $'=: .&3� +J& �-�]! 5 �6! .'  �

 7-�) +-�G �: U-�6! ���F�I������ �8 &. 56(! ;-& .' �&=�

'+C = 6Q<. 5WA�r8 .' ,:.=C (Corbet, 1973)  $'&' ���!

 V��>� .' 7)12  � �-�>)�. ,��G12  �&*�8 �(-.�� ,��G

OL� 9*-.A. kuehniella  5:��8E. cautella#  "�� i�+) .'

�8 ��F�& �(-.��.76�& 4) ;-& +! j>< .' V��>� .' $+�12 

 � �-�>)�. ,��G12 �+��	 h+uG& .=E� �(-.�� ,��G 2  "&

5��:5��! .' '.	 7�: 9�� h�' 9�8 "�p	 9.=! "�� � '=)

 "& 7W: ��C�	# �+��=- h+uG&3 �8 ��. 9"�G��. k�& � '=)

�8 i=`� 5: 9.=! "�� ��-�� .' �	 '7!=��)Reimann and 

Ruud, 1974; Reimann et al., 1974( S�G&+: .G.+:� -

��9 ,�A�W� $7) h� !& "& +J�68 '.	 7�: ��n87�A=� � .=]l 9��

O6Q�G5!�E) 9��9"�. $.�' ��-�� .,G& k�& 5C 9.=! 9

 �(-.�� "�� i�+) � 7)�: �8 $+�F) "& D8�C �&+�N /-+F�

                                                           
2. Apyrene 
3. Eupyrene 

OL� k�& 5C�8 9*-.a�< 9&+: 4G�>8 ��8" 7)�: 9.�	

4) h� !& 9&+: �	 $"�� 9�� OL� � '.	 $+�I������  *�! �

 ,G& �W�ER ��>�)' $=E!& 2.�+�(Xu, 2010) . v=tZ .'

4)$+� 97>� 9Plodia interpunctella Hübner  .' *�!

 9.�.�: �&*�8 ,G& $7) $'&' ���! *�! h�&78 �-�>)�. P-&+)

�8 I��C �]<=� D:�` .=R 5: 7:�-)Lum and Flaherty, 

1969( yER .G.+:���9  9��+! ��n87�A=� ,��+l $7) h� !&

 �-�>)�. P-&+) .' D8�C $+�N �� $+�F) 5�N+8 "& 5C '.	 7�:

- 2.�+� D8�C56��7!&#  P-&+) .' 56��- 2.�+� 9��+! 5: ,EQ!

12  5z.�� ;-& D�� "& .,G& +6�C .��Q: �-�>)�. ,��G

,F< I��C5��: "& h+uG& 9"�G'&"	 I��C #9+�� � ��

h+uG& �!&=��! 5Q�C ,�G 5: .=�=��8+uG& "& ,C+N .' ��

 h+uG& $+�Z{:���  9.&7]%! 5C ,G& $7) 2.&*� � ,G& $7)

$+�F)� ��  I��C }��: h�&78 �-�>)�. .' D8�C �&+�N

O�c5��: "& �+��=- h+uG& �7) '&"	 +���8 �� '=)

)Reimann and Ruud, 1974; Riemann et al., 

1974(.  

OL� 7!�. .&'=�! �G.+:�8 ���! 9*-. ;-+6��: 5C 7�'

OL� .&7
8OL� ;-+6]: � $'=: h=G �� B�& 9��"�. .' 9*-. ��

 ��"�. ;��� .' �'=: �&=< � ,�F�C +f! "& 2.�+� 9&+:

?-@=A=�: B+6>C D8&=� *-�N  ,���&�87>)�:$'�8 . 7�: 9��

5A=A '.	h+uG& 9�� ��G�>� 5Q�C ;�: 9&+ 8) 7!.&' �!b=R +:

 (�(��8+uG& �(Norris, 1932) �  h+uG& 5(>-& 9&+: h"b ��8"

 h� !& g�
�� D�� � 7G+: �(��8+uG& 5: .=�=��8+uG& "&��'+# 

 '�7N11  ,��G'.&' h"b ��8" (Xu, 2010)  �  5: ;���

D�A' 5C ,G& 5!=� +6��: .'56G&. 9��5!&�+� 9 ��'�7N 24 

,F< "& 7W: ,��GOL� 9+���8 "�p	 9*-. '=))Howell, 

1991(.  

 +z�N I���� .'#  P-&+) .' 9*-+�L� 7!�. �G.+:

 U-�6! � D8�C �(-.��:5,G'  .' $78	 D()1  ;-& 9�-=�

OL� �&*�8 ;-+6��: h=G �� B�& "�. "& 5C ,G& 4�r8 ��

OL� k�& � $7) 56)&3� 5: #,G& $'=: h�' "�. .' 9*-.
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OL� �&*�8 U-.7� I��C 5: �. 7W: 5: h=G "�. "& 9*-.

 � 56)&3� V��>� .' .,G& $7�G. ��-�� 5: O6�� "�. .'24 

 � �-�>)�. ,��G24  B�& "�. "& 9*-+�L� �(-.�� ,��G

OL� k�& h�' "�. .' � 56)&' ��-&*�& 7!�. $7���8 D:�` 9*-.

 h=G "�. �� h�' "�. "& .,G& *�!OL� 5: �. 9*-.I��C 

-&*�& 5: �. '7 8 h.�]c "�. �� h=G "�. +Z&�& "& � 56)&3� I

 B�& k�& "& +6(c=C h.�]c "�. .' 9+%-' k�& � 56�.

 $7���87). ;�>���# OL� 7W: 5: h.�]c "�. "& 7!�. 9*-.

 .' .,G& $7�G. ��-�� 5: O6�� "�. .' � $'&' ���! ����C

 �&+�N 5C �r-&+)24  56�+� .&+` �-�>)�. ,�� B�& ,��G

7!'=:# OL� '�-" 4�) �: h�' �� B�& "�. .' 9*-. ��-&*�& 7!�.

 h�' "�. "& 7W: � ,G& $7�G. '=Z k�& 5: h�' "�. .' � 56)&'

� �: h=G ��,G& 56�. I��C 5: �. 7>� 4�) ���  �$.�:�'  .'

 V��>� .' .'=: $7���8 D:�` h�' k�& h.�]c "�.14  ,��G

 � �-�>)�.10 OL� k�& �(-.�� ,��G �: � h�' "�. .' 9*-.

� B�& "�. .' 9+6��: 5>8&' �(-.�� P-&+) 5: ,EQ! h=G �

 4�) �: ����C 7!�. 5C 7) $7���85:,EQ! 58&'& O-Y8 .&'

 .,G& $7�G. '=Z ��-�� 5: O6F� "�. .' � $'=:  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

D() 1- OL� 5!&"�. ;�%!��84) 9*-.$+�5!&+6-78 9'.	 9& Anagasta kueniella  .' 56��- 2.�+� :D8�) 9.=! V��>� I)

D8�C �(-.�� (A) #24  :�-�>)�. ,��G24  �(-.�� ,��G(B) #24 �-�>)�. B�& ,��G �(-.�� 58&'& .' � (C) #14  :�-�>)�. ,��G

10  �(-.�� ,��G(D) #12  :�-�>)�. ,��G12  �(-.�� ,��G(E)  �12 ,��G B�& �-�>)�. � .' 58&'& �(-.�� (F) .' 9�8' 2±25 

 5<.' �EQ! ,:=R. � S=�Q�G5±65 7T.'  
Figure 1. Mean daily fecundity of Mediterranean flour moth, Anagasta kuehniella reared in six 

photoperiods including; complete darkness (A), 24L:24D (B), 24L: rest in darkness (C), 14L:10D (D), 

12L:12D (E) and 12L: rest in darkness (F), at  25±20 oC, 65±5% RH
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 9.=! P-&+) .'12 OL� #�-�>)�. B�& ,��G "�. .' 9*-.

 4�) �: h�' "�. "& � $7�G. k�& 5: h�'5:,EQ!  7!�. 97>�

 .' .,G& $7�G. h���& 5: O6�� "�. .' � $'+C �R &. ����C

 .����12  � �-�>)�. ,��G12  DE` k�& #�(-.�� ,��G

5fNY8OL� � 7�! $7-' 9&�-�� 5: O�' "�. .' 9*-. 7�G. �

5C  .���� ;-& .' &. D8�C �&+�N .' 9*-+�L� ��8" ;-+6��:

�8 ���! .7�'i� )7A&-> �&.�(�� � �)Shoja Aldini et 

al., 2006( $'+C 2.&*� 9.=! V��>� 5C 7!&12  ,��G

 � �-�>)�.12 �>W8 I��C }��: �(-.�� ,��GOL� .&' -

 $'�8 D8�C �&+�N 9*-..' P. interpunctella  ,EQ! 5:

�8 D8�C �(-.�� .=C38 I-�8"	 .'=).' &+)-P  �-�8'25 

5<.' 9Q�G�S=  �EQ! ,:=R. �65  56�+� h� !& 7T.'

.'.&' y�Er� +z�N y�
�� U-�6! �: 5C #,G&  

 G.+:���9  56�+� �.=TPG=�  +-�G�&+%�����  ���!

�87�' $.�' .' +��m� 5C B=R +: �EQ! ,:=R. � �8' #9.=! 9

$.�'OL� 9$'�8 9*-. ,G& +J=8 ��)Lum and Flaherty, 

1969(.  .'������# $.�' B=ROL� 9 9�. 2.�+� .' 9*-.

 h7>� D8�C '.	6-3  S=EG � '.	 9�. 2.�+� .' � "�.

$.�' � h7>� 9.=! 912  �-�>)�. ,��G '�7N4  "�.

 ,G& $7) 2.&*�)Altahdawy, 1973; Amaral Filho 

and Habib, 1990( . 5WA�r8 .':���  #$7)$.�' .' 9.=! 9

14 �-�>)�. ,��G � 10  7W: 5: O�) "�. "& #�(-.�� ,��G

OL� �&*�8 ,G& 56)&' ����C 7!�. �]<=� D:�` .=R 5: 9*-.

�8 +z�N y�
�� U-�6! y:�r8 5C7)�:.  � ���!&'*-

�&.�(��(Yazdanian et al., 2005)  *�!  P-&+) .'12 

,F< "& j� h�' "�. .' �-�>)�. ,��G ;-+6��: 9+��

�L� ;�%!��8$'�8 PG=� 9.3%&. ��  $7���8$'+C7!&.  .'

 I����h7
8�&.�(�� � +� )Moghadamfar et al., 

2014( .' ;�%!��8 ;-+6��: �(-.�� P-&+) 9.&3%�L�  .'

,F< "& j� h=G "�. 9+��,G& $7) 2.&*�  �: 5:��8 5C

�8 +z�N y�
�� U-�6!7)�:.   

  ���-� ;6Q!&'OL� � �6Q-" 9��4) 9*-.$+� 9

5!&+6-78 $=E!& 2.�+� ,]< PG&� ��:*�8 �&=>� 5: '.	 9&
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Abstract 

The Mediterranean flour moth Anagasta kuehniella (Zeller) is used as a factitious host in mass rearing 

of biological control agents. In current study, the effect of different photoperiods on developmental time 

of immature stages and oviposition trends of A. kuehniella were investigated. The experiments were 

carried out at 25±2oC ,65±5% RH and differents photoperiods including complete darkness, 16L:8D, 

14L:10D, 24L:24D for immature stages and complete darkness, 24L:24D, 24L: rest in darkness, 14L:10D, 

12L:12D and 12L: rest in darkness for female adult fecundity experiments. Results demonstrate that 

higher developmental time of embryonic developmental time achieve in full darkness (5.01±0.01 day) and 

in 24L:24D (5.00±0.02 day) which there was not significant different with others. Also, immature 

developmental time of A. kuehniella in darkness was significantly shorter (43.42± 0.64) than other 

treatments. Mean daily oviposition (52.13±3.22 eggs) and the total fecundity (323.60±10.99 eggs) were 

obtained in full darkness treatment. In according to this research condition, the darkness treatment, 

comparison with other treatments, is introduced as a best photoperiod for mass rearing of A. kuehniella.           
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