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op    _- 1! HJ� 1��    �'�<    1! q< �  8�HP#�9!9   ����    ��I5b# HI6�9�         �!"IN ���I�
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Abstract 

Amount of acaricidal used on apple mite pests (Tetranychus urticae Koch and 

Panonychus ulmi Koch) were recorded more than any other crops damaged by spider mite in 

Iran. Effects of three doses (0.4, 0.5, 0.6 per thousand) of new acaricides spirodiclofen SC 

240, evaluated in comparison with two other registered acaricides i.e. fenazoquen 20% SC 

and clofentazine 50% SC on active stages, egg and two injury level of P. ulmi (ERM) and 

active stages of T. urticae (TSPM) on red and golden varieties of apple orchards in Tehran, 

Khorasan, West Azarbaijan, Ardebil and Esfahan provinces during 2003. The BCRD method 

was used to assign 4 replications of five treatments along with an untreated check plots. Mean 

mortality % recorded one day before and 3, 7, 14 and 25 days after treatments and mortality% 

calculated by Henderson-Tilton method. Analysis of variance on mean collected data carried 

out by SAS method and mean mortality% also grouped with DMRT method. Application of 

treatments initiated when mean observed of 3 and 5 active stages P. ulmi and T. urticae, 

www.sid.ir
www.sid.ir
http://daneshresan.com/


                                                      ������ 	 ���! ����" ���: #$�	 %�& '�! � �� (�� ��)� *+,-  

 

 ��

respectively. Treatments effects on ERM active stages showed that, except Clofentazine and 

all treatments in Ardebil, reached to the mortality above 80%. Maximum control % recorded 

for doses of spirodiclofen 0.5 and 0.6 doses in Tehran and W. Azarbaijan provinces, 

respectively. Treatment effects at sampling interval found varied and except in Esfehan 

observed at increasing level up to 7 days after with 92.29% of spider mite inTehran. 

Decreasing mite mortality of those treatments also recorded 14 days onward with maximum 

87.7% control at 25 days interval in Khorasan. Ovicidal effects of clofentazine was found 

weak against egg stage of ERM in  comparison to other treatments.. Acaricidal effects on low 

number of ERM in late spring   observed more effective than when mite population ranging 

between 5-10 mites/leaf during hot and dry condition in middle of summer months. Control 

measures on active stages of TSSM in apple orchard of Esfehan with mean of 10 to 12 

mites/leaf was found more effective than in Tehran with mean of mite was ranging between 

2.08-3.43 mites/ leaf.. Maximum mortality of TSSM among treatments recorded 96.15% and 

86.14% for fenazoquen,n and spirodiclofen dose 0.6/liter water respectively in Tehran 

province. Side effects of Spirodiclofen on apple natural enemies observed with  less 

hazardous to adult of Stethrous spp only fourteen days after treatments.  

Key words: Spirodiclofen SC 240, apple mite pests, effects, Iran. 
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 �T3�9 U�- (�"N � 9�1 f�N�!���� �9 �=Zd�� ��T&� �!(�  ���  �! R�"T%�� c$y+� R

�%� "�1 xQ-  �T3�9 U�- ��P�"� 1! q< � H��!9 !� ���9 �H�^$# R# �$�b��  R���9 

 9!H�bN �$%� _�� �>�� c$y+��� 99" .�O� ����!  �S�-�O' �� U�- ��T3�9 �!(#��,3 ���

�S�<��! (�"N �O� )Panonychus ulmi Koch( ��9 �9 �47Z��� 1!   �! ��" �*QO� �9 ���(�� R

 H' fM\!) ����#!$b6"����nm�  ��\Mi!�H%� "%TO�(.�� z�"- �J-$# d  �*QO� �9 U�- ���

c��� c�*T�! � �'!9 �T3�9 U�- �5�� H�^$# �!"� �P-�O��� {�!"' �� ��"  U�- �9$^
 ���

��! (�"N �O� ��J�[ ��1! �S�<  �!R  �*QO� ��$%� hi�O� "��- �� UP- D"T, �9$^
H' . ��

N �O� ���,3 � ��J�[ ���:i ��9 �9 �S�<��! (�"�47u �-�"�  � �
 ��b\ f$�- �S!���

1�>
 H' )Bayatassadi & Abbai, 1969(.�	
 c"TO� x�+6 ��"�H� �$KO� �� q)-  

�|$^$�!$��  �! �	" �!"N �-�"� 9�$� �	
 R)Bayatassadi & Parsi, 1979( .d�� �J-$# ��  ���

 ��!(	! � �$%� �9 �T3�9 U�-3 �O� ��	
 ���,) �O� �S�<��! (�"NP. ulmi Koch  � �O�
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�Q*� �9 R#��# �! Tetranychus urticae Koch( �
 ��b\ �9$J6 H��� (�� f$�- }"y�   !H�< ��

 9$��)(Arbabi et al., 1997; Anonymous, 2003�$Q� � _�- 1! �&��4�H6�9 �O�  ��  8� 1! ��

�	"y� f$�- R�� �� �$%� 00 �^! 0��KLM� 8��N �`� 9$� �H' fM\! R# �!(�  �! �!"� 

c"TO�  �!�-! �H' �9�5T-! �O� �	
 �9 R )Norouzian, 1999 .(�b\ 1! �-�-! ���  ��!(	!

�O� }"y� �� d�� �9 �� �%� "�1 xQ- �J-$# �U�- ���  �!�c$y+� R 1�"�  ����*� �9

�O� ��J�[ �!(#��,3 ��� s�� �	"y� 19 1! �9�5T-! � �!H*	 � }"y� ~��O# ���\� fH\

�O� ��5�� �� ���  c$b+�  1��� 1! ��� �'�<   !���  9$�� fM\! �!$#)Arbabi et al., 2004(. �$O# 

�O� }"y� �� � ���.�� �"W �9 �$%� �9 1�?� �H�-� �PW 9�HL �F �$� �� '�� H��  �! R

�� �,��*� �9 9!HJ# uZ  �$��O�  ��1! 0Z�9 �H' �	"J� �S����' ��"  ���[ )Tomlin, 2000( 

� H6�9 �� �� 8�&%# !� H�9.  �!�9 ��9�H+� R  �$O#�O� �� �� a� "�T,� �"���&� �\�� 

�O� ���\!�1 8y	 a� �9 � �O� ��J�[ �9 ����*� 1�"� H�H%#  ��!(#��,3 � �

� �s$y+� �1���%� lbT`�� 9$' . }"y� ���� � �S!��� ��!(	! �!"��O� �� ��� 

 f$�- �����9 �J^�Q��O� ��# � �9�yTN! ��[$# RT'!9 }H� �� H�H[ X R��"�WX# 19 �� ��!E

�O� �H�1 lbT`� 8L!"� ��� _� �	"y� �� � "�WX#$-  ��J�Pi ��O�'9 ��J�[ "� "T��  

�O� �� ��9 �9 �4wZ H�9" c�P�9 )Arbabi et al., 2001; Akbarzadeh & Arbabi, 2005(. �9  �! R

v��T� �-�"� �Q�!�  �����9 �H' fM\!�O� ��H�H[  Spirodiclofen SC 240 "�  ��J�[

��$ �� HO��� �O� ��	
 1! �5bT`� ��O� ���  ��P�"� (�"N)Panonychus citri (McGregor)(� 

 �S�<��! (�"N)P. ulmi(�9 R#��# � �Q*� �! )T. urticae(�  �S!�(��� R#��#)T. kanzawaii( R#��# �

���`b (�"N �! )T. cinnabarinus (Boisd.)( � �O� ��� H����$-��#� )Tarsonemidae(�   �H�	$��!

)Eriophyidae(  ����$%� �9�"	
 ���$O[ �"�*�� ���$O[  � �S�<��! ����$%� �3"�
�&�"� 

1s c"TO���   9!9 ��%� !�)Wachendorff et al., 2002; Meayer et al., 2002( . 1!
�?���  ��

�O� �� ���
9!1 ����!$# �� !(#��,3 �s���   �! 9�?8,� ���9HJT� �\!�1 8y	 a� �9 �Q�! P ��

�bN! {�!"' �� �"�E<��   "��- �� �,��*� �9 lbT`�
����*� �!$# �!"%L ��	 �"�E<  �"T%��

 !E^ �H��!9 !� f$�- ���(k��[ �O f$�-�O� �� �9 H�H[ ��"�H� c��\! ��� �!H��< �
 ��  �"�!

 "KO� "�E<�� ~�OT[!�� H-� Akbarzadeh & Arbabi, 2000; Arbabi, 2004)(.O� R�H� K �S!��� �$
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�O� �� H�H[ Spirodiclofen SC 240 )Envidor(��# �9 �� cML  ��b��N �^
 ����H' 8L 

�9 �
 ��5�� � �T'!9 ��P�"*# ��#! ���9 �N�� ���W �� H���) Wolf & Schnorbach, 2002(.  �J^�Q�

�Kb> �� �7/Z) I( �=/Z )II ( �F/Z )III ( �9�!(� ��� R	$b&�!9�"�)-! 8L!"� _`#�   c�J	 � 

(��  xQ- �9 lbT`� �9$^
 c�J	 ��J�[ ��S�<��! (�"N �O�P. ulmi �  ��� �O� c�J	 8L!"�

�Q*� �9 R#��# �! T. urticae �� �,��*� �9 �O� �� R�S$��1�O	 )]^�� �� (o�%  � �- ;!

R�(TO	$b�) _`# ��( p�% U�#"# �� �- �-!  ��19 ���9 a� � _�� � �- �!(�  �-
~  ��

 ��� H��' ����# �!"��� 9�1 f�N�!N (�"�T3�9 U�-  ! �9��T-  �!"�# ���)e"�( �
 ��?����@

 ��">)�����!( ��-!"3 �)H�%�( 8��9�! �)"�' R�&%� ( ���56! �)��9�< �*QO� f"��- ( �9 c�-

���o H' f�?�! .d�� ��U�- �! 1  "K� ���� �'$< �1!H�! �R- �_N��9 �*QO� "�� ���%� 

H�H' ~�`T�!.  R�O��� �*��- ��J�[ �� "T%�� �9$^
 f�?�! � �O�"T�� �'�< _- ���b�\ 

�	" �!"N ~�`T�! ��$^�! �9 . �'�< c$b+���P�"*# ��T3�9 1! a� "� ��� ���,� �!H*� �� 

U�- �	" f�?�! .c$b+� ���1 � f�?�! �� �'�< 9!HJ# �� �	9�y# ��!9"� ��$��ZZ �9 t"� 

"� 1�� �5� 86!$	 � �O� ��J�[ �$�L fH\ � �$�L ����
 D�� ;�-!  8N!HL �H��%�

 R�k���� 9!HJ#4c�J	 �O�   �S�<��! (�"N)P. ulmi("� ���  t"� xQ- �9  �pc�J	 �O�   R#��#

 �9�Q*�  �!)T. urticae(�9   �� t"� R�"�1 xQ-FZ �9$^
 H6�9 �
 H' R��J# ��O� �	
 �� ��. 

i 1! j" ����
�$b� ������# �' �� �	9�y# 8��� � � �!"&# ���g�   "��!"&# 1! U�"�  ���g

 �3�9H' �9�5T-! �H' ��!E ��M\ U�- . ��!(	! 1! �"�$b[ �!"�"�WX# ��� f$�- 

 ����?� �������# � ��T3�9l�9� a�  ������# R�� U�- ��T3�9  �'�< c$b+�%�H .O3 1!& �

c$b+� �!"� d�� ��3 ����b� �"&��� 9$[� � xP6 8S!�! �9 !$� �# H' �9�5T-! �'�<  �! R

�O� �S�?��[ � �9�\ ��^�J	 1! �J���� R�2 {�!"' �� � c$b+� z�"- "�`P# 1! �"�$b[ 

�O� �� "��!HL UP- "�WX# �-��# _- "�  ��J�[ 9$' �O� c�J	)Arbabi et al., 1997(  .?�! �� f�
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 � 8PN� �m� �n � op�'�< _- 1! HJ� 1��  � N�
 �9!9 �!" �,�� ���9 a�&5# �� �� �� �

��k%���1
 �� 8�L � �!H`� � �&�T-M< �-�"� ��H' f�?�! �HJ� �.  D���' �9 z�",# �!"�

J	 ��J�[�! ��O� c�T��$�� !H �� �H� �� 0 �^! 7 ���9 �9 �\�- =�T��- �[�9   �9!9 �!"N 9!"

�O� �"+# �# H�H' ���9$' lN$T�   �+�"%# �$&-�"&�� 1! �9�5T-! �� q)-)�s$�$O�� (

�
 �PW � �O� ��J�[ D���' �� �P,� H' f!HN! a�&5# �� �� .~
 1! H��' ����# �9  �'�<

H' �9�5T-!. �!"�J# ��9�!� ��5b# H6�9 R�� �$-�HO� c$�"	 1! �H�9" �9�5T-! �$Tb�# . ��(?#

 ����
 ��5b# H6�9 R�k���� �	"i a� q����!� (�^��
 h�"i 1! �O� ��J�[)ANOVA(  �

��$� � hi�O� R�� ������# 9"&b�\ �� ��!9"� ��$�� �{-$#� 1! ��5T-! �� U�"� (�^��
 f"  �!(	!

SAS �	" f�?�! )Bellocchi et al., 1996( .�9!9 R�k���� ��1!   {-$# ����1 � ���&� "K� �$�1


�O�!9 HOg �!R&�!9  � �,��*� 9�$� ��"  �HO�H�H' zN!� ."�WX# "� ������#  ��O�'9 ��J�[

�J�Pi )�O� ���a-$-  ��"��&' ��$P&PO\ � ��(  U�- ��T3�9 t"� 1! ��!9"� ��$�� f�?�! ��

� 8PN� �'�< _- 1! HJ� �	" �!"N ����1�! � �,��*� 9�$.  
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 ���1 �9 U�- ��T3�9 t"� ��� �S�<��! (�"N �O� c�J	 ��J�[ R�k���� R�"T%��

c$b+�  �$%� ��T-! vO< �9 �'�< ��"> ��?����@
 �9  9!HJ# ��w�/�� �9 R�"T�� � �O� 8��9�! 

 R�k���� ��Zu/� �O�  t"� "� �9 H�-� �PW ��) c�H[�.( !��9 R�k���� R  �� a�9(� �!"�#

��< �!H*� �9 9$� U�- ��T3�9 t"� ��� �O� �- �H' �O��  �9 ��J�[ R�k���� �&�^�L

9�!�� 9$� �-�"� 9�$� _�!"# 1! ��� "�!"� R�HOg hi�O� "��- �!"� � "T�� 8) c�H[�(  .

?#( �� �S�<��! (�"N �O� c�J	 ��J�[ ��5b# H6�9 R�k����3 ([ ���&� "K� 1! 1! � ��-!"

 ����1 "K�)��!9"� ��$�� 86!$	 ( �� hi�O� ([� ��-!"3  H6�9 a� xQ- �9 ���56!

�OJ� �!9H'  .�!H*� R�"T%�� � R�"T�� CV �9!9 ��(?# 1! �� U�#"# �� � ���56! �!"� 8��9�!  ��

�!H*� 7.12395 � 27.0133 H�-� �PW ��.   
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 ,��-./�S�<��! (�"N �O� c�J	 ��J�[ R�k����   "�"N � 9�1 f�N�! ��� U�-  

�T3�9�9 �'�< _- 1! 8PN   �$%� lbT`� hi�O� c�- �9�4�0  
Table 1- Mean (±SE) active mite stages of Panonychus ulmi recorded on golden and red 

apple varieties before acaricidal treatments in major apple orchards of Iran during 2003 

���/�����  
Treatment /Place 

	�
��  
Khorasan  

����� 	�������  
West Azarbaijan  

������  
Ardebil   

	�����  
Esfahan   

	����  
Tehran   

Clofentezine 50% SC  4.25 ± 1.25 9.65 ± 3.32 0.8 ± 0.56 6.2 ± 1.78 3.97 ± 1.21 
Fenazoquen 20% SC  3.82 ± 1.33 8.05 ± 3.48 1.04 ± 0.44 5 ± 2  2.66 ± 1.07 
Spirodiclofen SC 240 (I)   5.6 ± 1.78 13.3 ± 3.4  1.11 ± 0.9  5.95 ± 1.13  2.82 ± 0.86  
Spirodiclofen SC 240 (II)  4.6 ± 2.3  13.95 ± 2.01  1.28 ± 0.65  6.8 ± 2.2  2.43 ± 0.35 
Spirodiclofen SC 240 (III)  3.27 ± 1.65  13.6 ± 2.41  1.23 ± 0.33  7.7 ± 2.43  2.54 ± 0.28  

  
  

  

  

 ������  ���� ���� 	
�� ���� ��� ����
�� ���� ����� �
��
�� �� �!
"��# $��% &�� '
() *�(�+

 '
� �� ��,� ����� -.
�� �� �/�#� �# &��#� ��0 1��23 4
�#��5678  

Table 2- Grouping of total mean mortality% active stages of Panonychus ulmi in major apple 

orchards growing in Iran according Duncan Multiple Range Tests method during 2003 

���/�����  
Place/Treatment 

	�
��  
Khorasan 

����� 	�������  
W. Azarbaijan 

������  
Ardebil 

	�����  
Esfahan 

	����  
Tehran 

Clofentezine 50% SC  78.37 a  61.58 c  40.4 b  38.58 b  73.34 b 
Fenazoquen 20% SC  84.25 a  95.6 a  80.63 a  89.97 a  78.35 ab 

Spirodiclofen SC 240 (I)  84.31 a  81.35 b  61.48 a  78.80 a  87.57 ab 
Spirodiclofen SC 240 (II)  89.93 a  88.76 ab  77.66 a  81.34 a  92.07 a  
Spirodiclofen SC 240 (III)  84.93 a  90.47 ab  79.18 a  82.8 a  89.53 a  

�9�� �� &�
,� :� 1��� ��(� 	�
� ��#�  ���� ;< =>� �� ��<�/< 
����?#��) &��#� ��0 1��23  �#

�/�#�(.  
Mean followed by the same letter in each column are not significantly different at the level of one 

percent (Duncan Multiple Range test, P > 0.01). 
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 ��

 ��������  ����� ��	
��� ����� �� ��� ������ ���� ��� ���   

 � !����"# $�� % &�' !�()�&�*+,-.  

Table 3- Mean (±SE) egg number of Panonychus ulmi on apple leaf before acaricidal  

treatments in Khorasan and West Azarbaijan during 2003 

�����/��� 

Treatment/Place 

Clofentezine 

50% SC  

Fenazoquen 

20% SC  

Spirodiclofen 

SC 240 (I) 

Spirodiclofen 

SC 240 (II) 

Spirodiclofen 

SC 240 (III) 

	�
�� 
Khorasan 

5.36 ± 1.45 4.72 ± 1.11 3.32 ± 0.87 3.17 ± 0.45 4.22 ± 1.32 

����� 	�������  
West Azarbaijan  

31.85 ± 9 29.75 ± 8.51 36 ± 5.87 34.05 ± 7.43 29.5 ± 7.96 

  

  
  

���� ��  ����
�� �#�(1
��# �� �?
C�� 2# DE% �!
"��# $��% &�� F�  �
�  

 � 1
�#�G3 '
� �. ���H 1
I<
��J5678  
Table 4- Mean egg number of Panonychus ulmi on apple leaf before acaricidal treatments  

in Khorasan and  West Azerbijan provinces during 2003 

0�1�� �2	��3�   4�*3� '��	��� 	� (5�)Egg’s mite mortality % in different treatments(  

�����/ ����!"�! #�����  
Treatment/Place 

Clofentezine 
50% SC 

Fenazoquen 
20% SC 

Spirodiclofen 
SC 240 (I) 

Spirodiclofen 
SC 240 (II) 

Spirodiclofen  
SC 240 (III) 

	�
��  
Khorasan 

78.62 a  80.06 a  87.31a  87.87 a  84.81 a 

����� 	�������  
West Azarbaijan 

53.04 b  73.68 ab  73.95 ab  82.37 a  84.63 a  

�� �� &�
,� :��9 �<�� ��(� 	�
� ��#�  ���� ;< =>� �� ��<�/< 
����?#�� )&��#� ��0 1��23  �#

�/�#�(.  

Mean followed by the same letter in each row are not significantly different at the level 

of one percent (Duncan Multiple Range test, P > 0.01). 
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 ���	 � DI� E+��� E��- W�6 :��A�� X�� �� ������� ������  !�K��	 Y��- �� � $-��
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� ��Z�� $;Z� �� !FQB) ��$�_ .(
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�	
�� ������ DI� :�
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�4������56�  &� � :�6��A1/(  ��
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��  &� �-�B $B�
���Mb� ��$��� �� !�
P� �#�� ��Mb�DI�   �� �6��� ��
� ������� �Z�

 $-�� ������ �RT��) ��$�d .(�=B9 &���  E��� ����� �	
�4������56� ��&� ��� �� D� �K
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$��-�� ������� ���� ��� ���	 � DI� !���� � �-�� D6 "��	� ���� �
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Table 5- Mean (±SE) active mite stages of Panonychus ulmi at two level of infestation before 

treatment in Ardebil province (Meshkinshar region) during 2003 

�����/�!"�! 	��% #����� 
Treatment/ 

Sampling time 

Clofentezine 
50% SC 

Fenazoquen 
20% SC 

Spirodiclofen 
SC 240 (I) 

Spirodiclofen 
SC 240 (II) 

Spirodiclofen 
SC 240. (III) 

 &'
����(�")�   
First level of 
infestation 

0.8 ± 0.23 1.04 ± 0.4 1.11 ± 0.17 1.28 ± 0.36 1.23 ± 0.28 

�(�")� *�� &'
  
Second level of 

infestation 

8.46 ± 2.14 7.65 ± 1.55 6.83 ± 0.85 7.56 ± 1.65 5.83 ± 1.23 

  

 ����+� ���� �PQ ���� $��% &�� '
() *�(�+ ����L3 =>� �� �� ��#��� &���� ����� D�#�) � �
�� �

 '
� �. �N? ��/,� &O>�� �� M�� 1
�G�� �!
"��#5678  

Table 6- Mortality of active stages of Panonychus ulmi as affected by different chemicals  

and sampling interval in Ardabil province during 2003 

,��-� ����.-01� #�2����� �� �34  )(Mite mortality % in different treatments 

�����/�(�")� &'
  
Treatment/Level of 

infestation 

Clofentezine  
50% SC 

Fenazoquen  
20% SC 

Spirodiclofen  
SC 240 (I) 

Spirodiclofen  
SC 240 (II) 

Spirodiclofen  
SC 240 (III) 

 &'
����(�")�   
First infestation level 

40.28 b 80.63 a 61.48 a 77.66 a 79.18 a 

�(�")� *�� &'
  
Second infestation level 

57.07 b 82.43 a 83.53 a 86.15 a 86.51 a 

�� �� &�
,� :��9 �<�� ��(� 	�
� ��#�  ���� ;< =>� �� ��<�/< 
����?#��) &��#� ��0 1��23  �#

#��/�(.  
Mean followed by the same letter in each row are not significantly different at the level of one 

percent (Duncan Multiple Range test, P > 0.01). 
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���� �� ����� ����	�
�	�� ��� �� ���	� ��  ������
 �	��	��� ��    

�� �� !"# $	��� �� %&	'  �	� �� $�()� � $	)*+� �	�,-./  

Table 7- Mean (±SE) active stages of Tetranychus urticae on apple leaf in different treatments 

before acaricidal application in Esfahan and Tehran provinces during 2003 

�����/���  
Treatment/Place 

Clofentezine  
50% SC 

Fenazoquen  
20% SC 

Spirodiclofen  
SC 240 (I) 

Spirodiclofen  
SC 240 (II) 

Spirodiclofen  
SC 240 (III) 

1
N��#  
 Esfahan 

12.1 ± 2.45 13 ± 3.  12.65 ± 3.76 10.7± 4.16 11.6 ± 2.87 

1#�N  
 Tehran 

2.86 ± 0.66 2.08 ± 0.38 3.43 ± 1.12 2.89± 0.45 2.86 ± 0.86 

  

���� ��0�(1   �2�3��� �� ���	� �� �	�� ����� 4	*�� 2+��  �� �� 	��	���  

 ��5�� ����
 !+�5� $�()� � $	)*+� 67	�
 �� ����(3  

Table 8- Mortality of active stages of Tetranychus urticae as affected by different chemicals  

and sampling interval in Esfahan and Tehran province during 2003 

	
�� ���� ����� �
��
�� �� &�� Mite mortality % in different treatments  

�����/���  

Treatment/Place 

Clofentezine 
50% SC 

Fenazoquen 
20% SC  

Spirodiclofen  
SC 240 (I) 

Spirodiclofen  
SC 240 (II) 

Spirodiclofen  
SC 240 (III) 

 	�����Esfahan 66.7 c  96.15 a  83.77 b  83.05 b 85.85 b 

	���� Tehran 49.83 c  55.61 bc  72.26 ab  81.32 ab  86.64 a 

�� �� &�
,� :��9 �<�� ��(� 	�
���#�   ���� ;< =>� �� ��<�/< 
��?#����) &��#� ��0 1��23  �#

�/�#�(.   
Mean followed by the same letter in each row are not significantly different at the level of one 

percent (Duncan Multiple Range test, P > 0.01). 
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t�P ��  ���&��L:9 `���B u�4�B� �  ��  @�V� :���� $- rC����� �� �� ��� �� ^_'( 

EF� ��� �� !FQB �� &� ��� v �� ���� 
�� �� �
�� � "8
Vj� !Z� ��& aT6 ����	� 

Y
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 ��&� H��I� �� !FQB �	
�4������56���� �� ��Z�� �M� ��� DI� !���� �� �����	
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 !-��)��$� �� /U d U1�  ' .( ��K�T� `���B��Mb� Y
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 �� ����� �B
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 !���� �� �Q��R� ��P. osmanthi ���� � $��-�� ����� �� �� $�$� )milbemectin, 
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B ����Z�� � �
� �����&

 ��� "�F��� ���� ��� !������� �� !�� �Q����� �	 )fenpyroximate(  ������� :��� ��

 $- s���h)Gotoh, et al., 2004( . @�V� [���� !��C� S$C ����������� �� �� ���� ��l 

 �=��$���Mb�:9   ����  !���� !���R� &��� �� $B�
���� ��� ����� N$-�� �M. ��&� 

 H��I��� �	
�4������56�  "$� �� ������� ���� ��� ���	 !����/3 ����� �B
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� �����N!-�� ���M .��Mb� ��� �� Spirodiclofen � Milbekonk��� �	 �� �Q��R� ��  �Q��

 :��Q;K �
Z� �� W�6 :��A�� ������� ���� ��� ���C &�����9 � !�w������ U!��) �*B �� ��

X�� aT6 �� ���	 ��� �6 ��GB��� ��V��� �B��69 $+ ��	�h( ��� :�ZB  �� ��������P 
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�4������56�

�!	�h ���� �Q��R� ��
� ������� ���� ��� DI U ��� :�ZB ��� J��� :�$R	NJ�M  &� �� S&8

H��l ����� U����  ���� !6$� ����� :9 ��� �� $��) ��$� �� / � d( . ��B :��;� �� 
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�� �R��	9 � ��
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 J�Z+ &�/���/  H�C � ����     $� J$B���&�� E��
C &� ��  ��� !�K��	   ���     [
Q�j� �h��4�- 

��   $B
-)  :���Q� � ������U ^_'^U "�C,P�   J$ZB �Z��� .(      � ��$�� �]�h� �l�+ �6��� �� �� 

       �h��4- J�Z+ �K�� !���� &�Stethorous      &�� J����;] ����� �B
�B ��       �� ��-�5�6 &� $��� 

www.sid.ir
www.sid.ir


����������� � �� :!�"��#$% � ����  &��$� "�'() ��*�*%  Spirodiclofen SC 240)(�$� +",$� �-   ���...  

 �	

p��  ��                     ����6 �� ��-�� D�6 &� $��� ����FP :���-� !���� &� �K� $- �*+,� :��;� W�6 
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