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Abstract 

Chemical control measurements are the only control methods used against codling 

moth (Cydia pomonella L.) in Iran. In this respect, it is of primary importance to determine 

the effects of the routinely applied insecticides on the other organisms in the orchards. Some 

experiments have been carried out on 8 following chemicals: Stamipride, lufenoron, 

Indoxicarp (two dosage), phosalon, Azinphosmethyl, Phenproparthin, Hexaflomoron and 

Calypso in Taleghan region of Tehran province. 

In this region, Codling moth has two generations annually. First spray against codling 

moth coincides with the flight and oviposition of Ermine moth (Hponomeuta malinellos) in 

apple orchards. To determine the overall effect of the insecticides on these two pests, we have 

considered the number of ooplacqus of Ermine moth laid on the twigs along with the 

estimation of the number of infested apples by codling moth. In addition, we tried to find out 

the relation, if any, of various insecticides with the occurrence of rust on the fruits. The results 

obtained, showed significant differences between the insecticides regarding the above 

mentioned goals. 
There was also significant differences in the density of ooplacqus on the twigs and also 

the number of first instar larva under each ooplacq at the (α=1%). As regards the occurrence 

of russeting, Biobaca, Stamipride and Azinphosmethyl, had produced significantly more 

russeting than the other chemical compounds. 

Key words: Codling moth, apple ermine moth, side effects, Chemical control. 
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 ��F@U ( K��F!�� <�., . ��H��,!IGR �W�M �(�� �� �>(! �� �.�I I��   ,R�. I+ ,!

 �.�EB#+ ��H��,!�� <�<% .��OB�+ *�BT�. ,�I �%�'�# �� *��&�����(�� .(>� I+  �� 4&�� �

 �I�"��6 �.,��� <% . W�M K�+I+ �,�(=> �(YC� �� �(�� *<% ^ �� �=\,� K�+ �. �� 
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 `�(�<% ;�]�+ <CB"�. ��e K�C ,�I &H# �%(6 K�+�. *�BT&�� �� �$���$� ��(n� 

 S5\ �G����%�� <�., .�(�� ���]��> I+ �,�(=> ��> �� �.,� 4&�� �)��  �� �>(!

�����
 ���U,? ^B"�#( ,� .(�M � K��I c@# ��� 9#�C� ~�E!�+ � A([ ��� �� ��(! `� �

��( �� N
 *��,> ��>  9n� �+�� �(�� a�,T � .��� I+ |��� �! <% ��� ��@C� ��  ,Y� .�(

.., .�(�� I+ ��+.,� ���
 K�D�+ ��*
 �HQ � �.,� 4&�� � � ^D�# `�$E! �� ��  ��.(D
�v I�� 

 ����I W_+(E� � ~�,% �	
 A�+ W"� ��=M �%�'�# ;�]�+ I+ �6� �! � �BE� ) �� �>(! ��

� Wn	 � �<�#(6 I�,� I+ WHU �.(D
 ^GiM KB	� K�� I+ ( �+,$!�� <%. 

��@C� �� �B"� �v �! �u^# ��(� K�,T
 I+ �6 I��   � 4���% K�,T
 ;�]�+ K�P �%�6

�(�� �HQ ���(�� W� ��.,� 4&�� � ��*
 �.(D
 *+&�� � 4���% &�� �T�. ��� �  &�� ��

 �O)��� <�., .�(�� ~(�]� I+ �.(D
 *+&�� �T�. ,� �+,� �'# �� � � �T�. ���

��.,� 4&�� }(=� ,� �+,� )�+,$! ( �H#����� <�.,. 

 *+&�� K��F! ��> �,R�. ���HM ��)<_�. (,�QL!��+.,� ��(�� .+<M+ ~(�]� �������!   ���

�BT�. ,�I �RBE� �<% ;�]�+ )�.(D
 � ^D�# `�E! �� (��(�� � �� |�> �T�. ��� �

�� �(�� ~(�]� � <�., ��� ^D�# � � �.(D
 �+I+ �<�., �O)� ����! ,� I+ �+,$! ,� .

� <_�. �'#�(� �� A(�,	 I+ �.�EB#+ �� <��% ����! � �)���I
 �������! ^D�# �*(#�<C� � 

*(B=�! <�., �H#��� .�.+. �+,��m! �C�+. �� �]�
 I+ �� K�� ;�T ���/t�� �C� �.(� *�#(� �. 

�%+<� .(>� �=!��� *(�I
 ;�]�+ �� �I��� K�+ ,� . �� �>(! �� �	,[ I+cv ,� � �<�
 �#<� 

� |��C� V�#+.(>( )Kwanchai (1976� I+ X+1√� �"�D ��� ��H��,! ,Q+ �H#��� �+,� � 

X+0/5√) ,E_ .<M .(>� W�D<� (^�.,� �.�EB#+ ��<% <�D(! ��R�I *+&�� ����I�+ �+,�.  

 �'# �+&	+ ;,� I+ �.�EB#+ ��SAS �����+� ��&]! �.+. �� <% ;�]�+  *(�I
 I+ �.�EB#+ �� �

�C�+. <C� K$�+. �+���� �K�R ��<�., �"���� .  

*��D�[ ��@C� �.  �="� �. 9�# ;,� �<�=� �	
 ��#+ ���B"�(� ��@C� `� ���� <%�� .

9�# ;,� A�+ W"� ��=M �(	 ��H��,! �%�6 ����&�� )�=! ��$% V�#+ ,� ����(�,	 � �. 

��� ,�! A�+ �BE� ( ��+��� �! <% �M�� �F�H[ �. 9�# �"�D W��� �+,)\ I+�,6 ���)� 

 W��% 9��,!�*��(C	(D �<�+,'���B#+  X��$�"��<C�+ )�. �. �Y=?(� �KD+I(	 V(EC�I
 �W�B� 
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 ���

K	 �K�,!�6�,6  ("'�D�� � *��(�(=	+&R�.,� �+,U �#�,� .�(� &�� �	
 K�+ ��� .  

��H��,! K�+I+  �, �  ���r=BO� ({� ��,E"	 ;(�#  � K�!($���<CC� ^�YC! �� <%� �

 ��+,)\ �(�� I+ ��,�QL! ���(T,� �!��EB� � �<�.(� �+.  N�OB�+<%.  

 *+&�� ����I�+ �+,�,�QL! +<B�+ ��"�D ��� �(�5� ��H��,! u �T�%,# uv �B��#  �� �,B�

 ,@U1�� 3�=��   I+ �	.�n! �(@� �,B�Z�T�% ���B�+ � �=_+ ��>  �� I+ �T�. a�! d#� �

<% ��+5 ��iM ��� �� � N�OB�+ �+,$! ,� .+ �. �'#�B#. .+<F! K�R���� Wn	 ,T+� �� �

^O! )`D(6^O!  (^O! .+<F! K�R���� � `D(6 ,������! I+ �+,$! ,� �. r=BO� ��� �H#��� 

<% .`D(6 ,�I I+ �C#, �����b �� ����I � <F� A�# Wn	 A�+ �. *
 I+ �6 ��� �<% a��T  

 ,"� ���b �. K# �. <=> ,��m! I+ �6��  4���% �� ;+<U+ �<�.,� .+<F! K�R���� �H#��� �

<�., `D(6 ,� �����b. +� *��I K�+ N�OB� K# K�+�A�+ �>�. �.   �(�� W�D<�,�QL! ���EB� 

� �.�EB#+ .�(� ��H��,!  �����b �� W_�\ �����b *<% l(=O� I+ �,�(=> �,R�. W�D.

`D(6 ,R�. ���#+ �.(�  .�. +,�I;(# K# �����b *
 �M��B>+ �D�\ I+  �� T� a��  �,EB�

�� %<�(. 

 *+&�� ����I�+ ��>,�QL! �. r=BO� ��H��,! .�]�+ ��R�I  ����(�� �#(6&��  )W$% 

�( .+<F! ��u� �<�� �+,$! ,� *�BT�. r=BO� ��M�E!�+ � ���> I+ 9�# �(�� .<M   ��

<�., W�BC� ��R)���I
 . �� �(�� ,� c@# �'#�w ��R�I *+&�� � ^�"�! ���"� �F@U 

 ��(n� I+ �,"��w<% K��F!  )�oi�M 9�!,! K�+ � �+,$! ,� �. Zvv=  �w × �u  c@#

<% �HQ � 4���% .( �<% W_�\ �]�B�)�,"� .<M ( ��� �'# � *��� <_�. ��(n�

 .<M �. ������!�vv<�(% W�<H! c��_ .+<M+ �� �! �<% N,P  .B�F*
 9U� ,� �����+� ��&]! 

 .+<M+ �5> V�#+W_�\ u/v+√x��H#��� <%  .�<C� ��, ��R�
 �� I+ �.�EB#+ �� �[(�,� �

�C�+. <C� *(�I
 <% ;�]�+ K$�+. �+.  

  

� ����� ���  

 A,BC� ��>9�# ;,� ��	
 W"� .+<F! � �)� ��@C� �� �B"� �D�# ,� ��� I+ ��(� 

 �.�EB#+ �G����% ��H��,!�� .(% (Kolyaee, 2001) .  
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�. 9�# ;,� �� �()� ���B"�(� j[�C� �. "� I+ �$� &�� 9�# �"�D �.�+. A�# �. W

 N("�� ��� K�+ ^�� ��	
�� .(% .o�	,_ &�� �%�'�# ��(� `� WU+<\ j[�C� K�+ �. <��� 

.(% ;�]�+ �	
 K�+ A,BC� ��> . �="� �. 9�# ;,� �� ���B"�(� ��@C� `� �. j���! K�+

<% ;�]�+ ��#+ .W"� �� �I��H� *��I ��+,��m! V�#+ ,� *
 r=BO� � ��$% �+,)\ ��F�> �

�=! d#(! �<% ��<% �O)� ��(�,	 � .  

 �+,)\ I+�,6 �� S.�n� ���@C� �. 9�# ;,� A�+ W"� �� �G����% �I��H� *��I �� �]�
 I+

 �.(� �F�H[ �. 9�# �"�D W���,�QL! K�+ ��� �9�# ;,� ��� ����I
 .�(� ��H��,! �H��> 

<% �#�,� &�� �	
 .<F! K�R���� V�#+ K�+ ,� �. `D(6 .+<F! K�R���� � `D(6 ,� ,�I ^O! .+

�T�% ,# I+ �nO)� A([ �� ,@U �� �7���=��   *��&�� ��� ,B�)^O! K�,B)��  �	
 �&��

�T�% W�HU K�+ ��� �� ;�]�+ �� .(% ( K# ��b .+<F! K�R���� �� �`D(6 ,� I+ �<% W_�\ 

�	, �+,U ����I�+ .�(� r=BO� �������! �. .  

I+ K�Ce��A�#  �� z(nT �. ��,]! �HD�@� *�#�C%��� �T,� � *+�+<?�� K�� �. WHU �

�,)\ �T,� �=�#(� 9�# �(�� ��� ��R�I .�]�+ �� �%+. .(>� ��� .oiHU �� �]�
 I+ �D��  �

 K�+ j���! K�+ �. �.(� �<�#,� ��HQ+ �� 9=@� K�+ ����
 �+<CB"� V�#+ ,� � ��=M j�,[

U ����I�+ .�(� &�� ~(P(��	, �+,.   

 �	
 ��� �!��EB� �H��> �+,Q+ �+�+. r=BO� ��H��,! �� .+. *�)� �<�
 �#<� f��B�

 9�# �"�D S<� ,�?�� <C%��)  A�<>1( . ,Q+ &�� W��� �+,)\ ��� �� �!�H��,! *��� K�+ �.

�� <CC� )A(�F� �,E"	 ��H��,! <C��� ( `D(6 .+<F! ���� �M��)^O! ��]B#. ( ,# ���

�T�% �� �<�., <�+ �,)\ �q(D(�&�	 ��� �� �!�H��,! � ,Q�� <�) ��H��,!IGR ( �� �>(! ��

 �����,�QL!,� I+ fBC� �����b .+<F! ���� �.(T  �<% �M�� +� `D(6 <�+)  A�<>�( .  

 ,R��)� K�Ce�� f��B�,�QL!�#+ �.(� �(�� ��� ��R�I .�]�+ �. r=BO� ��H��,! ���EB�  

) A�<>2( .,! �$��(@����B	, �+,U ���EB� ��, ��� �. &�� ,Y� K�+ I+ �.�EB#+ .�(� ��H <�+ 

) A�<>�( .  

 �,R�. ��> �. �<% �BE �� �H�!,! �� �H��> �+,Q+ ����I�+ �$C�+ �#+ ^="� �e�


)a��T � WT+. (*
 �� +� �=_�\ f��B� *+(B� �! �#+ �<)� ,�0 .+. �+,U �"���� .�(� ��.  
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 ���

 ����I�+ f��B�,�QL!,! ��R�I .�]�+ � 9�# �"�D ��F�> ��� r=BO� ��H��  ,�I �,)�

�� <%�� :  

 ������ ���� ��� �	
�� �
��� �� ����� ��� ���� ���
��� �
��! "
�#� $%� �	%& '�� �(  

Table 1- The results of data analysis variance of some characteristics ermine moth 
 

 ��!��� "�#����MS  

      ����� ���� 	
��  
 Characters 

	����� ��
��  
)S.O.V( 

���� �� ��� ��� ����  
No. of eggs under 

cluster 

��� ���� ����  
No. of egg’s 

cluster 

��� ����  
No. of larvae 

+,$! �)r(  2.89 12.63∗∗ 352.43∗∗ 

����! )t(  6.01 17.03∗∗ 191.69∗∗ 

�@T )e(  9.6 1.18 28.7 

9�,P�+,��m! )  C.V(  7.46 13.6 16.4 

∗∗�CF� SiBT+ ,R����   c@# �. �+.1 %�#+.    ∗∗ Shows significant different at (α = %1). 

  

  

  

  

  

  

  

  

  
 $�%&' ��R�I�(�� ��� I+ �.�EB#+ ,Q+ �. �,)\  ����  9#�C�  

Fig. 1- Rusting on apple resulted from insecticides application 
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 ��� 

 ���!"#����   ���� �	 
����� �������� ���	�������  ��� ���� ��� ��  
Table 2- The results of grouping of treatments according to the  

effects of them on apple ermine moth 

       ����� ���� 	
��  

Characters 

     ��(�� 

Treatment  

45� ��67� 8������  ���  

9;�< ��  )±SE(  
The mean of eggs under 

each cluster (±SE) 

 ')� 45� 9;�< ��67� 8������

? "@�A ?/C '�%� )±SE(  
The mean of clusters on five 

0.5 branches (±SE) 

 )�D ��67� 8������

 9;�< ��)±SE(  
Mean of Larvae 

per cluster (±SE) 

�����!��  43.75± 1.49 a 10± 0.91 ef 19.25± 7.12 a 

 "#���$%/&  40.25± 1.80 a 9± 0.71 de 23.75± 5.94 ab 

 "#���'%/&  40.25± 1.38a 9± 0.71 de 29± 4.74 abc 

"����(  40.25± 1.38 a 8.25± 0.63 cd 29.25± 4.70 abc 

)����*��* )!  41±0.82 a 5± 0.82 a 32± 3.12 bc 

+�, ��-����  41.75± 1.93 a 5.75± 0.63 ab 36± 1.58 c 

�(��.��  41.75±1.65 a 10± 1.08 ef 37± 1.08 c 

)����!  42±1.08 a 5.75± 0.48 ab 37.25± 1.03 c 

���0  42± 1.08 a 10.75± 0.75 f 39.5± 0.65 c 

����.��,��  43.25 ±1.93 a 6.75± 0.75 bc 39.75± 2.72 c 


�1 23,4� �5#��	 ��,� �� �6 �	�� ��7 2��8 9:� �6 ��6; %"�� )�������6 ��>  )?#�6 ��(.  
The different letters in each column show the significant differences (DMRT).  

  

  

  

 ���!$# ��� ��� B�:� C#����� ��DE� )
#��F� 6�� GH� ( ��5#� ����6  


����� I�F�(�� JK,L �������� �6   
Table 3- Analysis of variance of surface of fruits (Golden delicious)  

with rusting in experimental treatments  

	����� �%�� )S.O.V( df ss ms F Value Pr > F 

��&� (r) 3 1.790 .5968 1.33 .2838 

�
'�� (t) 10 18.1 1.81 4.03 .0014 


*+ (e)  30 13.484 .4495   

,- 43 33.374    

C
V

: 1
6.
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 ���

 ���!.# ����  ���	#� ��0 M�E
����� �������� )�5#�� ���6 ��> ���� �� �6�-,�� �	 )?#�6 �� )DMRT( 
Table 4- Grouping the means with DMRT 

 

 /�01
���
01� 2� 3���4 3��� 5*� ����) ±SE (3��6 � 
��
'�� 7���  �
'��  

  The mean of fruit resetting surfaces (±SE) & treatment groping Treatment 

1± 0.92 a  "#���'%/&  

1.44 ± 0.54ab  "#���$%/&  

1.69± 0.28 ab )! )����*��* )N�,�#�6(  

2.88± 0.39 bc ���0 

3.31± 0.70 bc )����! 

3.81± 2.20 bcd ����� 

4± 0.27 bcd ��.���( 

4.25± 0.84 bcd �����!�� )O(  

5.81± 0.60 cd ��+�, ��-��  

7.13± 1.10 cd �,�� ����.�)�3�.��(  

9.38± 4.66 cd �(�	��	 

��7 2��8 
�1 23,4� �5#��	 ��,� �� �6 �	�� 9:� �6 ��6 ; %"�� )���6 ��> ���� )?#�6 ��(  
The different letters in each column show the significant differences (DMRT)  

�	�(#��)�  

   �� ;Ib .(T ,�    �� ���\I I+ ^�+. HG�%          *�y�D�[ �I���)y� .�y�> ���<T &�,� *�C���� �

         y��U
 � &�,� *
 ��!�H� �E\ <\+� A({"� z(nO�*�        �O�y% &y�&M ,yB�.      ,��(yC� ,yB�. �

�P�  �R����&]! ;�]�+ �. �<M�"� ��> ��^���� ,$)! � ,�<�! �����
 �∗.  

  

*��+�  
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