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Zeuzera pyrina L. (Lep.: Cossidae)����������� !"�#$��ZEUTEC�������������

%����&����������' 
��


(�)�*+,�-.*�/��0��1+!"��21�$���
3�'�-�1�4�5*�(-�16�7�8�"�7��9��
��:)��;���<��

��

�$��&����'�(�����)��	*����	�
���+�,���-�
�.'�/��01�&��)�23&���&�41,�5����	�
��.��1�����,�)��6 �78��

�$����9����	*����	�
��:�9�.�;3�9�<5�.�=�'��>	?@�A9����&�01�&��)����	�
��7)�����6�78�B����01�&��)�23&���&�41,�5����	�
��.��1����73�?� 

�$���-�
��&����'�(�����)�:�9��	*����	�
��.�=�'��>	?@�A9����&�01�&��)����	�
��7)�����6�78C3&7B����	�
��.��1������

��01�&��)�23&���&�41,�5C3&7B 

D$���	*����	�
���+�,�����	�E'F�,�)��6�78.'�/��01�&��)�23&���&�41,�5����	�
��.��1���� 

#$��C3&7B�����?E�GH��.��1�������'�(�����) 

��

=>1�?��

� �I'�J�K�)Zeuzera pyrinaL/��1'� ����M,+
�� ��� �,�)� �F�&F�*� ���5�C3���4&�� �3'��)� -	�
��C3'� �F�NF,�

OH�� �F� �PJ'�0��;�� �,

�� 1'� �F�H=�'� �9�O�5�C3'� ���+J� ��=�)�0'�9�0�	*ZEUTEC��.�;3�9�<5� .�=�'�&F� �F

��F�:3��15�NO��*��'�B�����9�F�,��C3&7B�&��B��#���9���)Q�&�0�	R=H���F��PJ'�.',�#���9���)��S���S�����)

���=6S��S��F��I'�J�K�)��E'&�8�C	=+�E��,/T�1'�U?B�N���K�;E'����=6S�V3�F&���O��+��WW�:�8�F�Q�.,�&�������)

��)� �F�F,�,�� .�=J�F� �9��F� �PJ'� �3'��)� ����9�0'�9� �E,�&��� ���� ��� ��)� �S� �F �N�E�3F�*�X
E� �@,9���0�S

OH�9�3�E'&�8��Y'�,��4������9�O?+E�.�=+9����J5��F�C	�Z�S�N����F'F��'�B�I'�J�K�)��E�0�S�0&��0&�[�0�S"�

� �\���V3��J���#�C	RE�	��&��3F�*�K'�B'� ��)� �S�7)��� �F�&F�*�OJ�FY'�,��C3'�F'�>��0�S��9� ��J��� �S�0&���S

.,�15� 1'� �F�H=�' t-test ���� NO��*� �'�B� �+3���� F�,���� 0�S.5� �F� �)� ��3��15� ��>]B� �F� �E,�&�F� �PJ'� 4&�� �S������

OH��N�EF�6E���6��:3��15������,@��F�'���@'�J�K�)��E'&�8�^	S�-	�
��0'��'�.�=�'�&F��S��F�F,9�����K�;E'�0�	*
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�J���0&�OH���F��PJ'�4&���)����>]B��F�&F�*�.�=J�F��\���V3�0�S��,
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��I'�J�K�)Zeuzera pyrina L. (Lep.: Cossidae)��1' L/�C3�� ���5 M,h�',J �F �,�) �� O�'N ���+J�O�5 1' 

��	E K&F �SF F�=HS 9�U	\F 1&�9 �\�+6�J0�S �\',=� &� �9 4�=+* F�/E�����C3'�N 0'�'F .�97	�0�S ��/���F C	9 

.�=J�F �,	� ����9�� 3'��F��).�	��C� &F�* L/�C3�� .�97	� C3' O�5 NO�' 1' �R3F .�97	�0�S .5���.',� �9 .�=J�F �E'F�

�'F �X	� �9 �9P*& ����' F�)N ���'F ���+J O�5 �F ��� �i��� .�=�'0�S �B�� &�07)�� �,�) '� �9 ��� 0�=�	9 �F 

�9 �=��* O�'N ���+J O�5 �9 �*�	6�J �J�����S j&�� ��� & �9�S�): �,

� & �F O3�/E �*�	6�J .�=J�F 

.�97	�������;E'N 9��9C3'� 41�' ���+J �F�'& �9 M�+=�'���37S O��) F�;� & .��1 K1[ O/� �9 ��k C=+�E & �	\,� 

0F�
=B' ��,

� ��	+9 F�31 �����9�!Kolyaee, 20131'��O�5�C3'�0�S&�[�N% U
� KFl�9 & �J�����S F�'& �J���0�S

��=��,E��?�J��	c����E,� �J�����3�S �) F�,� �	\&'����� �'�B ����E�	* X�c' V�J ��� l�9&0�S ��	6�J .5�S 

�� .�=+�1 0&� �9�OJ�F��,m 7?� V�J �B�9 ���3gn���E�� ��m' �S&�[ 1' M,h �J�� & NO�'���� �S&�[ C�i 

��3gn� �[,o� pE�� �;E��E F,J '� 1' Y'�,� 0F&�& �) �F � C�iY'�,� ��&�J .5�S 7	E �S',J F,9 �9��,m�����������

�\,�*0' Vh,) & �&�� .&�	9 ��N�E73� �[,o��C3' �F 0�8 .�=J�F P=?� A�� ���E,� C3'�& F,J �63 1' �'�0�S ��	+9 

.��5 F,�&�q	��� �E'&�8 0�� �O�'(Sadat Akhavi, 2006)N��

�9� ���@�1'�)� �J���UJ'F� �F� �S&�[�F,�&�O�Q��=�)�NO�'�U6���O�5�C3'� ��= C3' �F�O�5 r,]� F&�
� �����������3

�9��,m 0F�,� [,�>� �9 -3�7� F',� ���?+h �F I,��� �9 �����V3&�%����0�S�	�J!�:) �3 �9 &�� .F�9 �,=H� 07�� 

�F ��E�)�UJ'F0�S �3gn� U9�B '��' NO�' ��' �F r,]� �F�=+* �3�9 .�Q<' F,�E �) �3'��) =�'�F�H 1' 0�S���	� �3�	�	� & 

�>	?@�V3s,\,	9�U�',Q �9.&�F�O/�01 .F,9 &�[ C3' O�5 .'��h O3�i��F,?E�:�9 & ��E.',� �9U��)�,@ �9 .5 ��6=�

�F,9(Hegazi et al., 2009)N�����1'��	\�=3'��F��	\,85���]����F�S0�E,�&����'�90�'��'�.��1�.F�)�q���0���3�	�	����=�)

'�J�K�)t�9��F�I�S0�O�'������F�H=�'�.,=31�!Guario et al., 2000����1'��F�H=�'�C	�Z�S�N%'�9��S0���F�O�5�C3'���=�)

!�O�'��F,9����k,���3�	�	����=�)�4&���9��+3�����F��
 �Hegazi,  et al., 2009V�)��9�I'�J�K�)��E'&�8��,?E'���6��N%�

����S0�E,�&�����&�a]���F	A�����9�UB'���&���$����>���	E�u�'��F�O�5�C3'���=�)�4&��C3�=/9�������O�'����

!Isart, et al., 19974&��1'��v63���,v?E'���6��4&���9�I'�J�K�v)���v=�)�Ov/���+���.,����1'� �F�H=�'� �N%��3�vS

��� �)�O�''�&� ���� .5� �v>	?@� �+���O?+E� .F1�LS� �9�wQ�9� �O�5� �vE� �'��v�� 1'� ���9� ��6�� �9� �E',��L)'��� 1

�vS�69��vE��'����O	>���!Kolyaee & Hasani, 2014X�������@�1'�N%���)���K�)��E'&�8���6��0'�9��m�
=J'�0�S

�9�I'�JO)���d�,��0��;����,m�����i�Q�x�=���0�S�����)�F,�X���C3'�1'�.',������)��XE',���	�)�O3�Q���9��S

OH�� �F� �PJ'� 0'�95� ��=�)� �;	=E� �F� &� 0�	*� �,6\,�� &F� ���Q� A9���� �J�9� �F� NF,�E� �F�H=�'� O�(E,Z)-2,13-

Octadecadienyl acetate��&(E,Z)-3,13-Octadecadienyl acetate��9O?+E��9�X	����0�S�#��&#��9��+���.,�&���.',�Q

X���X	)����3�������>��I'�J�K�)��E'&�8�����)!��E'Natal & Pasqualini, 1999���Pasqualini et al., 1999�C	�S��9�N%

O)���(��'�9�F,J�0��;���,

��.,�&�����E1���x�=���0�S�F,�E��i�Q�'��I'�J�K�)��E'&�8�.,�&���.',�Q�1'�N�E'

O?+E� �9� �,6\,�� &F� C	�S� A9���� �J�9� �F� �R3F� �3,�� V3F7E� ��	+9� 0�S�`�� &���9�E'&�8� �+��� .,�&��� .',�Q������������

�,?E1����E��Synanthedon tipuliformis Clerk (Lep.: Sesiidae)���3F�*����>��!� �E'James et al., 2001��J�9��F��)�N%

NO�'������	)���I'�J�K�)���=�)��F�.,�&���C3'�.F,9��� �k,���9�A9������
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����

� �3'��)� �9�31�'� �9� ����9� V3� �F����)� F'F� .��E�23�=E�N��� �=J'F�8� I'�J� K�)� �,?E'� ��6��0'�9�0��;�� .,�&��

��,

0�S��E,�&���St�0�*'�y���&�Zp�(,��=E���C3�=�	9��3'��)�'���=�'F�&��F��&�*0��9��+3����C	RE�	��S��F�

�&�*�!�%x\'��'�B���=��*�N.,�&��0�S�Zp�0�*'�y���&�St�(,��=E����F��&�*�K&F��'�B�N��=��*�.,�&���St�0�*'�y���

�F�.�=�'�.��'�J��9,���&�07)���&�.,�&���Zp��=E��(,���F�.���)�C3�=�	9��3'��)�'��� �=�'F&��F�.�=�'�F73��S�&F�

�,

���E,�&����F��+3�����9��	�9��S���	����6��0�=�	9����=�'FSheikhigarjan et al, 2012)N%������9��9�-	�
��V3��F

�k'�I'�J�K�)��+���.,�&���1'��E'�3'������\,����X	)���V3 ����9�e1&F�����F!���#_��&�����	��%�����S��F�K�*�����&

t�9��F�I'�J�K�)�0�S�E�C=J'�E'�K'F��9�&�Mg���F��E'�3'��	c������\,�����+���.,�&������&�1�?\'�.�=�'�0&F�*�0�S

f��8� �F�N��� �=J'F�8� .���)� .�=�'� x�=��� �	��E.,�&��� �9�z\�9�0�S�E�0�S�F�,�� �	��E� ��/h� �F�x�=��� �+���0�S

�F�=+*� j,��� �����9�9�0'F�9� �)� ��5�O���� �{E��� �)� ���9�O	>��� .��� '��� 1'� ���E� ������������ ������ �E',�

�E,*� &� �3'�*'&!� ���9� �i��� �E,*� �F� �3'1(Dolati et al., 2013����9� V3� �@� N 1' .,�&�� �+����Q,�
� O�5������������

�9�,{�� ��6� �,?E'��'��� �E .5 �N����F�H=�'0'�9 C3' �,{�� 1' �.,�&���E'&�8 �,?E1 ��E���(Synanthedon tipoliformis)�

�F'�>���9D��"������&� ��9���=6S��F�F�Q�.',�QD��N����F�H=�'��S������)��F���m'����	�23�=E �9O�F ���5 .��E F'F ��F

�F'�>���|�)� �&F��S��F�.���)�O��9��F�NF'F�}�
=J'�F,J��9�'���;	=E�C3�=/9����=6S��F�����F�Q����������F�����F�Q

�����&F��S��F�7	E�.��'�J�.�3'��� �F�NO�'F�'��23�=E�C3�=/9���=6S� ���F�&�NF'F�.��E�'�� �;	=E�C3�=/9���=6S��F����

�1'��a]����'&��F�����F'�>��:3'7�'��9�j,�;���F���'�N��E���S������3��15�0�S���	��C	9���P=J'�����&F��S��F�F&�S��

�����=��)�O�5����+J(Kolyaee, 2013)�N��

OH���F��PJ'�O/�������	\,��0��;���[,

��1'��63�����9 ��9��i���:S&~8��=J'F�8�&F�*�I'�J�K�)�0�	*

t�9�L/�����5�1'��63�O	>�����=�)�O/��.5�1'�.',=9�.F,9��k,����,m��F���NF,�E��F�H=�'��,�)�0&F�*�0�S��

��

�������
�"�'��
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t�9��F�����9�C3'3�S��I'�J�K�)��9�%���9����E���	6�J�&����9�7?��1,�S�OJ�F��)�0����F!�d�,=���*F,\5��9��

�F���F�>���
]�� �F�%�/�&�+J�.�=��/�!� �B���.�;3�9�<5�&�C 3&7B�.�=�'�&F�W����5�F�'��'� �9��.�=�'��S��F���=6S

�U6�!�N%��
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Fig. 1H The damage caused by the leopard moth on walnut trees�
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� �i����9 &F ���	�V3�S�� �F 2�8 ���)�S�1'��)���)�#��9�OJ�F��9�j,�;���F�&��3F�*�M��=E'���F�
���,@

`#��9�OJ�F�S!��'�6�%�'�6��V3�.',�Q K�;E' O��3g8�N �S ��'& ��3��15 F&�� V3���=6S �9�,@ �,=�d �9��WW� ��m' 

OJ�F �&F�* �9 C	RE�	� ��� �# ��� F,9e�EF,9��31�F�',��U�����S���	��N��

�$�OH�� �F� �PJ'�9� I'�J� K�)� �E'&�8� 0�	*� ��	�&�WW�:�8�K�E� �9� .,�&��� 0��;�� ����)ZEUTEC� ��OJ��!

�O)��(Sociedad Espanola de Desarrollos Quimicod��U���!E,Z-2,13octadecadienyl acetate��&E,Z-3,13 

octadecadienyl acetate )%�N����)�	\,��O)����	m,��(��'��9���=6S��F��

�$���=�)�4&��^	S�0'��'�.&�9��S��e�F,9���=6S�V3�O��+���9�&F�*�t�9��>]B�V3�U������3��15���)��S���F!

� j,�;��W��3��15� ���	�� &F� 1'� �63� �>]B� �S� �F� &� %:3��15� 0'��'� ��]��� �S� �F� ��=6S�9� [�9� ����F�
�� �,@

•,�9�C	9���m���NO��3�}�
=J'�UB'��� �S�#W�O�5�U��)� �'����O	\�>��&�1'&�8� j&���1'�U?B�:3��15�NF,9��=�

��B���.�;3�9�<5�.�=�'��F�f3����C3'��)��3F�*�'��'����C3&7B�.�=�'��F�&�O�/?3F�'����0'��'�0'�9�NF,9�O�/?3F�'

OH���F��PJ'�4&�:�8�0�	*����)�.,�&���0�SZEUTEC��J���0&��0�S�_���N�E���X
E�.�=J�F�|���0[�9
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�9��)��	�����F�OJ�F��S�0&��C	RE�	���,@��SD�:�8��)�7)����F�OJ�F��S�0&��&�.,�&�������)��S��:�8�

�.,�&�������)%F�9�O/���9���,���9!�N��E�K�;E'��\�=�)���	��Q��E,RZ	S��S�����>]B��F�N�3F�*�X
E��

��


�������
����������	
���'A1�����R��0����D�����������������

�$��F'�>�� ��3��15��>]B��S��]B��F���9�0&�+��Um',�� �9� �=\F��E,�&��� ������>]B��F�.,�&��� j�?�'� :3�8� �,{��

OH�� �F� �PJ'� �9� I,9���=HS� �S�&� �3F�*�X
E� �S��� ��>]B� �F�O�5�U��)� �'���� ��6�� .��,E� ����9�&�0�	*��

V3�E'&�8���6��K�Q��)����=��*��'�B��3F1�9�F�,��U��)��'����O	\�>�������,@��F���9����C3'��F�I'�J�K�)��E�0�S��S

.��E����+���.,�&���d�,��d	
��X�����j�?�'�&��F���F'��'�� 9�3F���F��E�F'��'��3�E',��K�Q����SFN���9��
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Fig. 2- Fluctuations of Leopard moth population captured by monitoring traps in control plots in East Azarbaijann province 
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Fig. 3 - Fluctuations of Leopard moth population captured by monitoring traps in control plots in Ghazvin province 
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Fig. 4 - Mean±SE number of Leopard moth larval entrances on the branches in East Azerbaijan� province 
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Fig. 5- Mean±SE number of Leopard moth larval entrances on the branches in Ghazvin province 
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Abstract 
Leopard moth, Zeuzera pyrina is a key pest of walnut in Iran. In this study, the efficiency of 

mating disruption by commercial product ZEUTEC was evaluated in East Azerbaijan and Ghazvin 
provinces. The study was conducted in 10 plots each with the area of one hectar mostly covered 
with walnut trees.Half of the plots were used as treatment applying ZUTEC and half for control 
(without any control method of leopard moth). In each treatment plots 300pheromon edispenser 
were attached on each tree and three pheromone traps were also installed in eah of all  plots before 
emerging the adults at the beginning of the season. The number of larval entrance holes on 8 one-
year-old branches of 15 trees, located at the center of each plot, was counted at the end of summer 
to assess the damage caused by the pest in experimental plots. The mean number of larva entrance 
holes on each branch were compared in different treatments by t- test. The pheromone traps did not 
capture any adult in the plots where mating disruption pheromone was performed during the 
experiment in both provinces while the traps caught the adults in the control plots. This result 
confirmed the efficiency of this product for mis-orientation of the males. The mean number of 
larval entrance holes on branches in plots with pheromone mating disruption and control were 
respectively 1.693±0.169, and 4.39±0.232 in Ghazvin province, and 0.174±0.037, and 1.696±0.134 
in East Azarbaiejan province which were  significantly different. (P < 0.01). The results showed the 
efficiency of mating disruption technique by this product for reducing the damage of the pest.�  
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