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The effect of several compounds on the induction of resistance to powdery mildew in 

cucumber 
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&!  ��P F��D 3�� �� &'(�)' *�)+  ��6E $��� . 	������ ����� I� ��  I
(Q. /�  ��

�R(<�2�! –5  T F�J' )ACI(-��'E�J� ��!  �  W���-�)BABA( W���0�+�! ��!  �)SA( ��!  �

 W����-;�6)NA(N�#0= � ��  G�!�J.)K2P ( ( 3�� 3��X%Reynoutria sachalinensis) Rs ( ��

 ���, �� &'(�)' *�)+ )5-��' ��.-! GD� (�� 	!��� ���-. "��#! ������ $��% . � ��

 ( �� 3����. 3�� ����� �(� ( &:. �� ��6E K-�1' �&'(�)' *�)+  �� N�2���� ��  	!���

B�$��' 3�� �(� ������ �-7!  8-�06�7!-! �Y� &%�!  ���� 	64 . *�)+  8�;'  	!��� � ��

 &'(�)' �W��J0�! K-�1'  �����  ��   &:.  (  ( �� 3����. 3�� 	)�)Z [�� /�+(  �(�   
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�� ^_! �Z ( �� ������ $;+ � �Y� /�96��' �Y�[ $��' ��
 ���� $2!�1' 3�� 	64 . H��J6

$��' 4  F2D 4(� W� 	JD( N�2���� /�  $��� $� � � 8�:6  ���J=� ��;� $�-� �(� ������ 	64

�-� N(�#J' ��6E ���`� 8 <�' $�� ��6� � I
��  � ������ N�� .ACI ( Rs 4  I��  � ������ 

�a) %�
�� $� &206 ( ��6��� K�J��BABA ( K2P��  a] �� �] �� 	206 ���`� �K�J�� �c�� 

 ( ��J� � 	�-+E 4  ���-��SA ( NA 4  �J�� �� �a % I
�� �� 	��-� F��D ���`� �K�J��

��J� �6 	�-+E . ������� W��J0�! K�J�� �d6 4 ACI ��-� ��e' fg'�� BABA ( K2P ���`� 

Z h(� [�� �(� ������ K�J�� 	�Y� �6� � 8�:6 	206 W��J0�! �(��] �� �] K�J�� �c�� 

�-� K(  [�� �� .Rs � SA ( NA i�YO ���0� W��J0�! K�J�� �d6 4  ) 4  �J���] % [��

K(  (�6�-� .I��'4E ��  /�����e' �� �� �� ������ K�J�� �� �R(<�2�!  ��  <�6 �  $%�<' ��


I;���D 'E 3(� W� �� ��6E �� ( �-� K(4�6-� <9
 ( K(4�6-;�. 	�Y� �
&=� � �D ��� .
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Reynoutria sachalinensis 

 

$'�)'$'�)'$'�)'$'�)'        

������ 4  	;� ���-. "��#!  �� fR-�Y' $� &!  8��n(�� 3� -6�, 8�
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 &!  $J� � �-�( �<�+��)� �������] .( C��D ������ /�  F'�%Podosphaera fusca (Fr.) U. 

Braun & N. Shishkoff [syn. Sphaerotheca fuliginea (Schlecht. Ex Fr.) Pollacci] ( &!  

������ ���! $� &206 8E N��0, �� � � �D &��
  K(  $��� �� <�+�� ��
 .H� �  3-�� /���

I;���D 4  3��#J!  ������� K�J�� � �� N�2���� �q�;' ������ �'  &!  �
 � �� I;���D 
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 F��D ������ �� �� �� 8��<�' &'(�)' *�)+  $��� 8E 4  $� 3�� <���J' ������ K�J�� �� ��e'

&!  ��P .�0Z ���% &+�Z �� $� &!  	6�
�� &'(�)' I� <=  h-�#' $� &'(�)' *�)+  $� 5

 W�J6l 	!���' �� � Q6 sgc  o��p 4  8�
�� /�  	;�J6l ��J,�! $;��  8(�� ���J0
 ������

��� ���t� .8l $� &0��  	�c  3��  I�� ( �� &'(�)' � �� 	��
  �-�( 8�
�� �� 	%�=� ��


	�6 8��� K-�Y' �-_� $� �� �  W� $;��  �9' �6-� »&'(�)' v�����)+  «��� K�Y=  � ��6E �� 3

( �
� I� <=   � ��6E 8��� 8l /�  N ��  3�� G0�+-��J' �� 	� ���t� $;��  ��  �
� I� <=   � �


)Steiner & Schonbeck 1995 .( 3��#J!  	#�Jx' v�����)+  F' -% 4  8�
�� �� &'(�)' *�)+  � ��

 �3�� 5�0Z��y z�Z�' �� ������ F' -% ������ 8 -�L' $���4  $� &!  3�� F' -% ������

h<�6�� (�;�' ������ �3�� i�YO ������ &�+-��J' �� ��������y ��
  4  	,�� ( ��6E ��


�� � ��J:�� &+-�! 	������ N�2���� ������ 8��' /�  �� ( ��� ��P  � 	������ N�2���� . ��

 $
� r! (  �� ��� /�+(  ���, ��-'���]��-' �� 	�R�)'   	��0J�  &'(�)')SAR ( $n � 

���� . "-� K�! �� 8 ��;�
 (���a�6� � s�� ���, ��  � W��J0�! &'(�)'  . /�#+e'

$��' $� �6� � 8�:6 [�� 4  	;� 	�2D 	64  �� ���, $�-� ��
Colletotricum lagenarium &{�#Z �

��� ��k�  $J#
 W� |�{ C��D /��
 ��Y� G���� �� �� ��  � $�-� F� W��J0�! . ( "-�

�;�
�)+  3�� �� ��6 -�L' �
������ 4  �� �Y� $� �6� � 8�:6 ��Y� N�Y+�_' �� 8 �� 

 &!  ��e' �������� 4  	Y�!( i�p $��% 3���)+  &'(�)' ( ���� &'(�)')Jenns & Kuc 1977, 

Caruso & Kuc 1979 .( 3�� ��� 3���� &�-)� �����J��� I)6)PGPR ( &'(�)' ��)+  �� <�6

�, �� W��J0�!������ �� �� �� }-Xx� 	��-� F��D H��J6 ( 3�� 	!��� ��  4-�� �J6E ��


 &!  3�'E &!�� $:�� 	��J�. 	��!-. ()Chen et al. 1998, Chen et al. 2000,   

Ongena et al. 1999, Press et al. 2001 .( &'(�)' ��)+  � �� 	������ N�2���� ������ /��~�


������ �� �� �� W��J0�! �
 �� �� �� &'(�)' ��k�  $��� 4  ( 3�� 	!��� i�Jx' �

�� ��!  4  3��#J!  �� 4-�� �J6E �R(<�2�!  ( G�!�J. N�#0= �W����-;�6(<� (���T5  T F�J' 

 &!  3�-� Ix� $k�J6)Metraux et al. 1990, Siegrist et al. 1994, Ishii et al. 1999, Narusaka et 

al. 1999, Orober et al. 1999, Zhu et al. 1999 .( N�Y+�_' ���-. "��#! $� &'(�)' ��-' ��

[�� 4  	;� �� 8(����-� 8��� 3�-+E $� � � 8�:6  5(��( �� ���, 	����. ��
TNV $� �k�' 
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 �� ������ /�  $� W��J0�! &'(�)' �-�{)Bashan & Cohen 1983, Conti et al. 1990 .( ��

��� 4  3��#J!  8�;'  o�)1� /�  ���-. "��#! $��% ���, �� &'(�)' *�)+  � �� 	������ N�2�

&!  3�� 	!���.  
 

	!��� @(�	!��� @(�	!��� @(�	!��� @(�        

����TTTT3��#J!  ��-' 	������ N�2���� 3��#J!  ��-' 	������ N�2���� 3��#J!  ��-' 	������ N�2���� 3��#J!  ��-' 	������ N�2����         

T�R(<�2�!  T5  TF�J' �8-�� 	���k� h�6 �� B &��� 	�����6 o��p 4  Syngenta �� 

���� $��� 8 ��  .K(4�6-� <9
�F�-6E 	���k� h�6 �� �)  8-�06�7!-! ��a %��e' 3��'( �

K(4�6-;�.a5�.-� 	���k� h�6 �� >)  � � � 8-�0+-' B] %��e' 3��' ((��- � 	���k� h�6 �� 

8 4-��)  � � � F���( ��-.�] %��e' 3��' (&=� ��;�. ��!  W���-� -��'E�J�� �� N�#0= �

G�!�J.�]W����-;�6 ��!  ���W���0�+�! ��!  ( �B NR-X1' 4  Merk 3��#J!  ��.  

T  3�� 3��X%Reynoutria sachalinensis (F. Schmidt) Nakai)  3� -6�, 4 Polygonaceae :(

 3��X% $��� � ���) %GkZ $� 84( ( @(� o��_'��
 ( 	;!-+ -�  

)Kowalewski & Herger 1992 (�'E�� 	'�6 ��-. N�-X� ( �� W:, fg'�� 3�� [�� . W�

�� $)�D� 3� N��� ��-. /�  4  h�	��' 3�   /J!  �J�+)CH3COCH3 ($p-y  GkZ �7! ��� �(

 $� �_)' �E 8�(<=  �� �-�x'�]]	��'  ��!� �J�+ . 4  3��#J!  �� �-�x' &%�! W� 4  �.

���� |�c F��' $���.. 

BBBBTTTT $6�x� �� ���, ��
 $�-� @�(�.  $6�x� �� ���, ��
 $�-� @�(�.  $6�x� �� ���, ��
 $�-� @�(�.  $6�x� �� ���, ��
 $�-� @�(�.         

 5-��' ��.-! GD� ���, �A�)Super Dominus (8 �� ��  �_D $� 	��
��J6�!  "�, �� �J��

�� $J��� F��J!  . W� ( $!�' &�0D W� �	% �4 "�, &�0D W� 4  3��#J!  ��-' "�,

�-� 3�� F�;:� 	6 -�Z �-� &�0D .8 ��  	�� �Z r� �� �� $6�x� �� �
BB �� B� $��� 

 	206 &�-p� �� �9�J6�!�] �� �] 	����(� 3�(� ( �c�� ���6�� �� ��96 $J%�! . �.  4 

�'(� $;�� $�-� 	)�)Z [�� / �
 F'��   �����   8 ��  	��
     $�      FD �Z     ����  $�-�    
1. acibenzolar- S –methyl (Benzo [1,2,3] thiadiazole -7- carbothioic acid - S –methyl ester) 

2. Bion 50 WG 3. Hexaconazole 4. Anvil 5 SC 

5. Penconazole 6. Topas 200 EW 7. Sulfur 

8. Cosan 80 WP 9. β- aminobutyric acid 10. di potassium phosphate 

11. nicotinic acid 12. salicylic acid  
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�6�� 3��#J!  I��'4E h�k6  � �� ��J� � &, -�;�.  

����TTTT3�� �(� ������ ��k�  ( C��D 	64 $��' 3�� �(� ������ ��k�  ( C��D 	64 $��' 3�� �(� ������ ��k�  ( C��D 	64 $��' 3�� �(� ������ ��k�  ( C��D 	64 $��'         

$��'  	64 r!-� $� 	�(� $�3� (4L+��� 8 ��;�
 ( )B]]�(   h�k6  &!  3���� @� <

��. 8 -� ��
�-7!  P. fusca[�� ^_! �� �-�-'  $p-y �_)' �E 8(�� ����, ��
  �(

 �(� 8-�06�7!-! �� �-7!  � �Y� �7! ( �����]]]]	��' �� �-7!   �� G�d�� �J�+ .

 8-�06�7!-! �	J!� $6�:=  W� 4  3��#J!  �� $�c�=g� C��D[�� �(�  �d6��-' ��
�� �Z �

���96 ���� �'  �-� ��, [�� ^_! $� �� 3����. .$�-� $��' ��
  N�' $� 3�� 	64B� 

 4  ��R�� &�-p� ( 	;���� r� �� �� &%�!�] % $6�x� ���% r� �� $� �7! ( �� ��96

�6�� 3�6 ���� . 4  �.� �� �]$;+ 4(�  �-� �x:' fg'�� ���� �(� ������ ��
.  
����TTTT������ $6 <, ��k�  ������ $6 <, ��k�  ������ $6 <, ��k�  ������ $6 <, ��k�          

�I��'4E � �� 	=�� ^�)�� z��' /�'`� ( 	�-+E 3��,P Gn � �#Z � �  $6 <, ���Y� ��


�� ��k�  ������ .[��  3�;:6 � $%�<' 4  ���-. "��#! $� 	Y�2p 	�-+E �� ���, ��


 8 ��� 3�9:6 � �4�(�:�)��� �� �D ( (���  3��#J!  �� ( ���� F)J�' 3�9:��'4E $� ( ��(E

' �-7!  v�-� 4 [�� /�  �(� �� �-�-  C��D �-7!  8-�06�7!-! �
P. fusca�� $���  .� �Y�B] 

$��' 8-�06�7!-! /�  �� 5-��' ��.-! ���, 8 ��  N��� ( �� 	64B� r� �� �� &%�! 

&=� � �D ������ ��k�  �!��' .8 �� �7! �6�� 3�6 ��4�� $6�x� r� �� $� �
 . �)� � ��


 (� �
 �$6 <, �4�!-6 ( � �Y� ��2;� $J#�] $�Z�' �� ����, ���� 8 �� BT� �F'�� [�� 

8 �� /�� �� 3�� $6 <, �� (  ( �6-� 3�-+E 	Y�2p N�-X� �� &=� � �D 3�-+E ��


8 �� $�-� $� 	��
 �� |AZ �6�-� Kg1�O  K�Z �� 	6R-p 	�-+E ��  �� ��6E ��
.  
aaaaTTTT����� K�J�� �� 	������ N�2���� ��  	!��� ����� K�J�� �� 	������ N�2���� ��  	!��� ����� K�J�� �� 	������ N�2���� ��  	!��� ����� K�J�� �� 	������ N�2���� ��  	!���  $6�x� �� � $6�x� �� � $6�x� �� � $6�x� �� �        

 fg'�� s�p �+�D �� ���, ���-. "��#! ������ K�J�� �� 	������ N�2���� ��  I��'4E

 �� 	=��X�B] � �;� )$�-� (&=� h�k6  . &d�y �� �R(<�2�! ]a/] -��'E �J� ���e' 3��' � <
�� 

�� W� &d�y �� ��!  W���-�  � <
)1000 ppm(N�#0= � ��  &d�y �� G�!�J.a]L��'  �K-'

 &d�y �� W����-;�6 ��! �] &d�y �� W���0�+�! ��!  �K-'L��' � 3��X% ( K-'L��' � %  

R. sachalinensis&=� ��;�  . W� 4  3��#J!  �� ( $��� �d6 ��-' &d�y �� ����� �
 K-�1'

Archive of SID

www.SID.ir

www.SID.ir


 ���

[�� ��4 ( R�� ^_! �� 	J!� $6�:=  �� 3����. �
 .$�-� � ��  �+�, �_)' �E 4  �
�� ��


�#J! ���� 3� . 4  �.B�$�-� �&%�!   �-7!  8-�06�7!-! $��!-� �
P. fusca$��'   �� ( 	64

�� 3� � � �D 	� <������ � �� �!��' r� �� . [�� �
 �(� ������ $;+ � �Y� 4(� 3� 4  �.

���� $2!�1' �
�� $� &206 	�-+E N�� ( @���� . 	�-+E N�� ���'E N�2!�1' ��

N�� �� ����� �
 [���� $0��)' �
����� ���! [�� ( �
�� [�� 	�-+E .  

>>>>TTTT 	������ N�2���� ��  8�-� W��J0�! 	!���  	������ N�2���� ��  8�-� W��J0�! 	!���  	������ N�2���� ��  8�-� W��J0�! 	!���  	������ N�2���� ��  8�-� W��J0�! 	!���         

"-�� s�p �+�D �� ����� �
 ��  8�-� W��J0�! 	!���  ����� $! �� 	=��X� F'�� ��


 (B] � �;� )$�-� (&=� h�k6  . W� 4  3��#J!  �� ( $��� �d6 ��-' &d�y �� ����� K-�1'

$6�:= �� 3����. �d6 ��-' $�-� 	)�)Z [�� /�+(  ��4 ( R�� ^_! �� 	J!�  .&�0D ���!  ��


�!�6 ��6E $� K-�1' �� �� 3��6��-. $�-� .$�-� � ��  3��#J!  �+�, �_)' �E 4  �
�� ��


���� .$��' [�� $�
 �(� �� ( �Y� 4(� W� ������ 	64 &=� N�-c $�-� ��
 . 3� 4  �.

$;+ � �Y� 4(� �(� ������  	)�)Z [�� /�+( )K(  [��( (  	)�)Z [�� /�'(�)h(� [��( 

$�-�  ( ����� �� 3������� ��
$�-� [��  �
�� ��
)�
�� [��( 	�-+E N�� ( @���� 

�� $2!�1' �
�� $� &206 . 	�-+E N�� �� h(� [�� 	�-+E N�� ���'E N�2!�1' ��

� h(� [�� ( �
�� [�� �$�-� 8��
 K(  [��$�-  ��6�-� 3�� ����� N�2���� ���! �� $� 	��


���� $0��)'.  

����TTTT$%�<' �� ������ K�J�� �� 	������ N�2���� ��  	!��� $%�<' �� ������ K�J�� �� 	������ N�2���� ��  	!��� $%�<' �� ������ K�J�� �� 	������ N�2���� ��  	!��� $%�<' �� ������ K�J�� �� 	������ N�2���� ��  	!���         

 s�p �+�D �� I��'4E (� �$%�<' �� ������ K�J�� �� 	������ N�2���� ��  	!��� � ��

�� h�k6  � �;� $! �� 	=��X� F'�� ����-�� .��,� �3-;6g� $�   4� h�D 8-�0;�! 3�� 	�, � 

( fg'�� 5�0Z $� "��#!  ���-. ! & � �� 34 �6  �� 	:��'4E ������a/� × >$� �J'   N�-c

�-� $J:. ( $J���  � � � N�� �
 ( ��B]T�a�-� ���, $�-�  . ����� /�� $�c�=�]] 

�� �J��J6�! ��' /�'�� � �� &��� r, W� FD �Z F'�� $� �� $J=� �d6z ^�)�����  ���

��- .E����� $%�<' 
 �$J#
 �2;� ( �34��2' � ����#�% �
 4� �$�Z�' $��� /�'4 (  3�(� &� � 

N�-X� i�% 	64 h�k6  ��.�(�Z ���-. "��#! Gng% /�+(   >] �� ( &��� 4  �. 4(� 

$�Z�' $�-� $� �   �(�Z �
�] �� �] �� �
�{ ��J� � [��.  
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 ��a

������ �2����	������ N  :I��'4E ���R(<�2�!  K(  T5  T K(4�6-� <9
 �F�J' ( 

&d�y $� W��
 K(4�6-;�. ]a/] � <
��  ��e' 3��' 4 ��- (F���(  d�y $� &�� <
��  

�6�� 3��#J!  .�R(<�2�!  h(� I��'4E ��T5  T K(4�6-� <9
 �F�J' ( $� W��
 K(4�6-;�. 

d�y &]a/] ���e' 3��' 4  � <
�� ��- d�y $� F���(J��� B ( ���  �� ( � <
 G�!�J.  N�#0=

 8 <�' $��a K-' 	��' �6�� 3��#J!  .8�'<�
  � ��4(� /�+(   Gng%  ������  �� &d�y �$%�<'  

��-' �d6 4  
 ����� ��� 3�  �J�+ �E  $��� ( �� 3��#J!   4  @�7�!  	J:.   �(�$�-� �
 �-_� 

&, -�;�  ��.3��  �� . ��N��  ��
 �E �
�� �+�, ���� 3��#J!.  

	!���  N��  	�-+E  $�-� �
:��'E  �� ���  $%�<'  $�c�#�  �� 4(� �.    N�2���� ������ 4

	������  r!-� $� 	�(� $� (3� (4 	+��� 8 ��;�
 ( )B]]�(  3�� ��P N�-c  =�& .  

����TTTT���'E N�2!�1' ���'E N�2!�1' ���'E N�2!�1' ���'E N�2!�1'         

 � ��( $�<k� 3� � F��1�  �
h�6 4   � <= SAS   $'�6�� (GLM #J! �� 3�� .� �� h4R �� -'��  

W��<6  8��  $�  ��4-�  	Y�2p3� � � 3��#J!  �� �
  4  K-'�=  5.0+X( �� F��2�  N����%  

���'E  �(�  � �%  F��2�  3��  h�k6   ����. � �
����� /�96��'� 4  3��#J!   �  $�' � ��� 8-'4E

 ^_!�� /;6 �a %�� $0��)'.  

  

k�J6k�J6k�J6k�J6$$$$    �1� (�1� (�1� (�1� (        

i+ i+ i+ i+  : : : :$6�x� ����!���$6�x� ����!���$6�x� ����!���$6�x� ����!���    � � � �   

�T�� [�� 	�-+E 8 <�'  $�-� �R(<�2�!  �� 3������� ��
T5  T$�-� ( F�J'   �
�� ��


 &� � � �L�Y' |gJ, ) K(��� (3(� �� (  4   �� 	
(� �� �R(<�2�!  ����� ���'E ����

��� K�J�� 	�-x�  � 	�-+E �R(<�2�!  �����  A+ �&=� � �D �
��&!  3 . 8 <�' /��~�


 &� � � �L�Y' |gJ,  �
�� [�� �� 	+( �-� K(  [�� 	�-+E $� W��<6 h(� [�� 	�-+E

) K(��B .(�-� ��e' fg'�� <�6 W��J0�! N�-X� ������ K�J�� �� �R(<�2�!  5�!  /�  ��.  

�� ������ K�J�� �� �R(<�2�!  �/�))1' ���! 4  	����� < 5�!  3-�D �64 ��
  h�� �   

)Shetab Booshehri & Dadrezaie 2002(8 ��9��J=E 	��� "��#! �  

)Tosi et al. 1999, Ban et al. 2003( 8-�-� �)Delon et al. 1998 (F ( G�� )Godard et al. 1999( �
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 ��>

 4� ���-. "��#!)Leus et al. 2003(���, 3��! $;+ ( �  

)Ishii et al. 1999, Narusaka et al. 1999 (I��'4E h��� �� ( 3�-� ��e'  "��#! $��% $��� 4  �


 h�� ���-.)Ruess et al. 1996, Gorlach et al. 1996 ( ���, 4-�� �J6E (  

)Narusaka et al. 1999, Ishii et al. 2003 (&!  3�-� ��e' W��J0�! N�-X� . I
(Q. ��

X� ( 	�-x�  � ���, ���-. "��#! ������ �R(<�2�!  <�6 �O�Z ��� K�J�� W��J0�! N�-

 &!  $0��)' F��D ��:;���D /�����e' �� 8E ��  () K�;� � ( B (@� < �� H��J6 /�  $�  ��


�� � 	9�
��
 �-�A'.  

BT$�-� �� [�� 	�-+E 8 <�'  �J� �� 3������� ��
 -��'E  ��!  W���-�)BABA ($�-� (  ��


 &� � � �L�Y' |gJ,  �
��) K(��� (3(��� ( � ����� ���'E ���BABA  �� 	
(� �� 

&=� � �D �
�� 4  . [�� �� ( �-� K(  [�� 4  �J:�� h(� [�� 	�-+E 8 <�' �9�� |�p 4 

 &� � � �L�Y' |gJ,  <�6 �
��) K(��B .( h(� [�� �� ������ K�J�� 8 <�'�a �c�� 

 5�!  /�  �� ( �-� K(  [��BABA' f�J206 ������ W��J0�! K�J�� �� �-� ��e.  

��  �-�-' ����� < 5�! BABA $��% F#�= �(� Phytophthora capsici  

)Sunwoo et al. 1996 ( 	��� "��#! $��% -' ( 8 ��9��J=E �(� (  

)Tosi et al. 1998, Cohen et al. 1999 ( $��% F#�= �� ( $J� � 	�-, ���`�  

Colletotricum coccoides &!  $J� � 	206 W�J0�! ���`� )Hong et al. 1999 .( I
(Q. /�  ��

 �-� ��e' f�J206 ���, ���-. "��#! $��% <�6$���
��
 ��  � /@� <  �
 &! .  

�T$�-� �� [�� 	�-+E 8 <�'  N�#0= ����� ��
 �� $�-� ( G�!�J.  |gJ,  �
�� ��


 &� � � �L�Y') K(��� (3(� �� ( 
�� 4   �� 	
(� �� N�#0= ����� ���'E ���� � �D �

&=� . �J�� ���0� �
�� [�� 4  ( �J:�� K(  [�� 4  h(� [�� 	�-+E 8 <�' �9�� |�p 4 

 &! ) K(��B .( h(� [�� �� ������ K�J�� 8 <�'>]/��� ( &!  K(  [�� �c��   �����

&!  3�-� ��e' f�J206 W��J0�! N�-X� ������ K�J�� �� N�#0=.  

�� @� < J. N�#0= /�))1' ���! ��
H6�� &!g� ������ $��%�� G�!�  

)Manandhar et al. 1998 ( �-96  ���-. "��#! ()Reuveni & Reuveni 1995 ( ��! (

)Reuveni et al. 1998 (&!  $J� � 	206 ���`� ���, 4-�� �J6E �� ( 3�-� ��e'  
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 ���

)Orober et al. 1999, Reuveni & Reuveni 1998 (��#! �� 4-�� �J6E $��% 8E ���`� ( ���-. "

&!  3�-� W��J0�! N�-X� ���,  )Orober et al. 1999, Reuveni et al. 1993, Zhu et al. 1999 .(

 $��% W��J0�! N�-X� ��e' f�J206 N�2���� i��� �� G�!�J. N�#0= <�6 I
(Q. /�  ��

@� < /�  �� $� &!  $J=� � �D ���, ���-. "��#! �� � 	9�
��
 �
.  

�T� 	�-+E 8 <�' $�-� �� [�  3��X% �� 3������� ��
R. sachalinensis$�-� (   �
�� ��


 &� � � �L�Y' |gJ, ) K(��� (3(� (  4   �� 	
(� ��  � 3��X% ����� <�6 ���'E ����

� � � �D �
�� ./���  3��X% ����� 3�� /� &!  3�-� ��-' 	�-x� ������ K�J�� �� . 8 <�'

 h(� [�� �� ������ K�J�� 4  �J���] � �L�Y' |gJ,  �
�� [�� �� ( �-� K(  [�� �c�� 

 &� �6) K(��B .( 3��X% 5�!  /�  ��R. sachalinensis N�-X� ������ K�J�� ��  

&!  3�-26 ��e' W��J0�!.  

 $J=� N�-c ����4 N�)�)1� ���, ���-. "��#! ������ �(� 3��X% /�  ��  ��-' ��

 8 ��;�
 ( ��
 $;6��� &!  ��  � ������ $6�x� �� ����� /�  $� �6��� @� <�] �� 

�]]��� ���-�� 	�-+E 4  <�6 $%�<' r� �� �� ( K�J�� 	�E��� �c��   

)Herger et al. 1988 .(N�)�)1� �� ���, ���-. "��#! K�J�� �� 3��X% 8�-� ��e'  

Fritz et al. 1995) Wrums et al. 1999, Konstantinidou Doltsinis & Schmitt 1998,(   

Daayf et al. 2000(&!  3�� ���`� <�6  .@� < /�  �� ��
��
  <�6 �O�Z I
(Q. �� ��


I��'4E �� ( $6�x� �� 3��X% /�  ������  K�J�� 	�-x�  � ���, ���-. "��#! �q�;' ��


���. 

aT$�-� �� [�� 	�-+E 8 <�'  $�-� ( W����-;�6 ��!  �� 3������� ��
 � ��
 |gJ,  �
�

 &0�6 $�-� F��D N�2���� ���! �� $0��)'�� ������ I
�� 8 <�' $�� �� � � �L�Y'

)K(��� .( 4   �� 	
(� ��  � W����-;�6 ��!  ����� <�6 [�� 	�-+E /�96��' ���� 3(�

� � � �D �
�� . �
�� [�� �� ( &!  K(  [�� $� W��<6 [�� /�'(� 	�-+E 8 <�' /��~�


 |gJ,  �� � � �L�Y') K(��B .( �'  &!  ��  8�-� W��J0�! �q�e' � �
�{ $�� $k�J6 /� 

W����-;�6 ��! ( 3�-26 $�-� F��D [�� (� 4  W�~�
 �� ������ K�J�� 8 <�'   <�6 h(� [�� ��

&!  3�-26 ��e' K(  [�� ��6�' .  
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 ���

	!��� �� �� ��!  ����� /�))1' �9�� ��
  $��% W����-;�6 (<� (��� &!g� ������

 H6��)Thieron et al. 1995( 4� ���-. "��#! �)Hijwegen et al. 996 ( ���, 4-�� �J6E (  

)C. lagenarium) (Metraux et al. 990 ($��% ( &!  3�-� ��e' f�J206 ( 3�� 3��#J! E 4-�� �J6 

 &!  3�-26 W��J0�! ( 3��� F�% 	YO-' N�-X� ���,)Narusaka et al. 999 .(�� I
(Q. 

 �-� G� f�J206 ���, ���-. "��#! K�J�� �� 8E ���`� $� �� 3��#J!  W����-;�6 ��!  4  �O�Z

���� 3�� 3��#J!  	������ ����� |gJ,  &�Y� ���� 8E ��  8�-� �J�� (.  

 K(���T���, ���-. "��#! ������ K�J�� �� 	������ N�2���� ��    
Table 1. The effect of various compounds in controling cucumber powdery mildew 

	������ �����  
 (compound)        

 [�� 	�-+E /�96��'

 �
�� $� &206(%)�   
(Mean of leaf 

infection compared 

to control(%)1)  

 �� N�Y��' /�96��'

�6��� ( $�<k�B   

(Mean of squares in 

data analysis
2
) 

�R(<�2�! T5  TF�J'   acibenzolar- S- methyl  1.51 66.02   ** 

         W���0�+�! ��!            salicylic acid 69.8 3.79      * 

          W����-;�6 ��!          nicotinic acid 66.3 7.54     ** 

 ��! W���-�-��'E�J�                      BABA  39.0 33.32    ** 

G�!�J. N�#0=         di potassium phosphate  46.4 54.3     ** 

  3��X%R. sachalinensis R. sachalinensis  extract 1.65 62.01   ** 

  

�T �d6 4  3(�  ���� ����'E/�96��' � �D �
�� 4   �� 	
(� �� �
����� $�
 [�� 	�-+E 

	' ���. 

BT  ** (  *	�Y'  � ����J�  � �6��� ( $�<k� 8-'4E 8�-� � � K��JZ  ^_! �� % (a  % 8�:6

	' �
�.  

  
1.  Mean comparison test showed that all means are significantly different from control. 

2.  Significance of analysis of variance at 1% and 5% level of probability are shown by ** 

and *, respectively. 
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 ���

>T[�� 	�-+E 8 <�' $�-� ��  �
$�-� ( W���0�+�! ��!  �� 3������� � �
 |gJ,  �
�� �

 &� � � �L�Y') K(��� .(3(� �� � �� ����� /�  <�6 ���'E ��� �� 	
(� 4  �
�� � �D 

&=� .&0�6 $�-� F��D N�2���� ���! �� $0��)' �� ������ I
�� 8 <�' /�  �-�( �� .

(  [�� �� [�� /�'(� 	�-+E /��~�
 �� �6 � �L�Y' |gJ,  �
�� [�� ( K) K(��B .(  A+

&!  3�-26 $�-� F��D <�6 h(� [�� �� ������ K�J�� 8 <�'.  

$0��)' 	!��� �� 	������ N�2���� ��  �   4(� W� 	JD( ���6E $��� $� �
�L' 8�:6 $6�x�

$��' 4  F2D � 	64������ N�� ��6�� 3��#J!  �����  I
�� ���, [�� �(�  � �6� �  

�-� N(�#J' ��6E ���`� 8 <�' $�� . � �D 3(� $! ��  � N�2���� /�  8 -� 	' ���`� 8 <�' �d6 4 

� � : 4  �J�� �� W����-;�6 ��!  ( W���0�+�! ��! �a %�� 	6 ��� ���`� ������� K�J��   

  

 K(��BTI��'4E H��J6  �
�  �� 	�2'�J�� �� 	������ N�2���� ��  8�-� W��J0�! ������ K

���, ���-. "��#!#  

Table 2. Results of tests indicating systemic effect of different compounds in controling 

cucumber powdery mildew # 

  

�
�����  
treatments 

�R(<�2�! T  

5 TF�J'  
acibenzolar-

S-methyl 

��!  W���0�+�! 

salicylic acid 

��!  W����-;�6 

nicotinic 

acid 

�J� -��'E W���-�     ��!
BABA  

N�#0= J.      G�!�
di potassium 

phosphate 

3��X%  
R. sachalinensis 

 extract 

 K(  [��  
First leaf 

1.15    B 69.81    B 66.3    B 39.0    C 46.4    C 1.65         B 

 h(� [��  
Second leaf 

3.95    B 83.87     AB 69.7    B 54.0    B 62.6     B 70.57       A 

 �
�� [��  
 Control 

100    A 100      A 100     A 100     A 100      A 100          A 

  
 

#  �T �
�� $� &206 [�� 	�-+E /�96��' K(�� /J' � �%  )�c�� (	' ����.  

BT  8-J! �
 ��)�����(�/�96��'  
�6 ���'E |gJ,  $��:' |(�Z � � � ���6�   
1. Numbers in the table, indicating the means of leaf infection compared to the control (%). 

2. In each column (compound), Values with the same letter are not significantly different. 
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 ��]

�6  $J� �6 	�-+E 4  ���-��.  ( G�!�J. N�#0= N�2����BABA  �� >] – a] �K�J�� �c��  

  v��X% ( �R(<�2�!  ( �6  $J� � 	�-+E 4  ���-�� �� 	206 ���`�R. sachalinensis ������  

  4  I��  ���  %�6  3��� K�J�� . N�2���� ���`� /�96��' ���'E $0��)') F;�� ( �R(<�2�!  <�6

 3��X% (R. sachalinensis�
� 	' � �D 3(� /�����e' ��  � .  

  

  
  

   F;��T     	�-+E 8 <�' $0��)'   ��   K(  �����)3�������   ��    i��Jx' 	������ N�2���� ( ( ��  ������

 h(�)3�:6����� ($�-� $��' ���, ��
 �� 3�� 	64 Podosphaera fusca.  
Fig. 1. comparison of infection rate of the first leaves (treated by different compounds) and the second 

leaves (untreated) of w/th Podosphaera fusca cucumber plants inoculated. 

  

W��J0�! �d6 4  ����� ��  8�-����-' N�2���� <�6 ������ K�J�� ��   	!���   �  8 -�L'   

�T     &!  N(�#J' &=�� �� ����� W��J0�! K�)J6  �� ����� ��  8�-� W��J0�!  .  	�2���� &!  /;�'

                	�' �-��-� 3�� �� $� 	������-�� N ���t� �'  �����6 K�)J6  3�� &=�� �� W��J0�! N�-X�    ��� ��(ET 

      	' $J# &'(�)' *�)+  ��-' �� $;6���  �-�T K��9�!              ����! �� 	�� ���t� �2�! ��6-�L' K�Y= $� 	��


�-� 3�� ���J=�� .����� ��  8�-� W��J0�!  � ���`� $6-9�� G�'�6L' . 
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 ���

  

  
  

 F;�BT � �-�6 � 8 <�'I
��� i�Jx' 	������ N�2���� r!-� ������  $%�<' I��'4E /�+(   �.  
Fig. 2. Disease reduction rate by different compounds in the first field tral. 

  

  ��   � � � �D 3(� $! :    3�-� ��e' fg'�� �R(<�2�!  �����  &�!   .      8-�� 	���2���� ��BABA  ( 

           �(��Z h(� [�� �� ������ K�J�� 8 <�' G�!�J. N�#0=>]    ��� �]         ( 3�-�� K(  [��� ��c�� 

�6  3� � 8�:6 	206 W��J0�! &�c�, /� ����� .  3��X%R. sachalinensis  [��� ��  � ������ 

   4  �J�� h(��]4  ( 3�-�6 K�J�� K(  [�� �c��  �d6   K��J��   W��J�0�!   �������    ����0�  
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Fig. 3. Disease reduction rate by different compounds in the secondary field tral. 

Archive of SID

www.SID.ir

www.SID.ir


 ���

$%�<' ���:��'4E �� G�!�J. N�#0= ( �R(<�2�!  r!-� ������ K�J�� &�YO(  H��J6 �� � 

I��'4E $6�x� ��
 �
�L' 8�:6 	9�
��
 �  ./���  	�-, ���`� �R(<�2�!  $� 	�Y' K�J�� ��

 � �D 3(� W� �� K(4�6-� <9
 ( K(4�6-;�. �� ������ K�J�� 8 <�' �d6 4  ( $J� � ������

i�YO G�!�J. N�#0= $;�+�Z �� �$J=�  $J=� � �D 3(� W� �� ��- �� ( 3��� F�% ��

&! .  

	' 8�:6 H��J6 j-�k' �R(<�2�!  ����� (� $� �
�T 5 T3��X% ( F�J' R. sachalinensis 

$J� � ���, ���-. "��#! ������ K�J�� �� 	�-, ��  �6  .�R(<�2�! T 5 T  o2p F�J'

I��'4E  K�J�� /� ����� ( �� �6 ���-. "��#! F'�% C��D �(� 	q�! ��  3�� h�k6  ��


�� &'(�)' *�)+  o��p 4  ������ ����L' 3�� . �(� ������ K�J�� �� ����� /�  /��~�


�e' <�6 h(� [��	' W��J0�! N�-c $� &'(�)' *�)+  /� ����� &!  3�-� � ���� . �R(<�2�! 

$� <�6 /�))1' ���! r!-� &!  3�� 	=�Y' 8�
�� �� &'(�)' v�����)+  8 -�%  

)Ruess 1996, Friedrich et al. 1996, Kessmann et al. 1996 .( ����� /� �D�= &�c�, 

������ �� 	��)J0' ��  ( &!  	:;���D�
 �� �6 )Kessmann et al. 1996, Ishii et al. 1999, 

Tosi et al. 1999(-+�6E 8 -�Y� 3�� �� ( 3��� F�% W���0�+�! ��!  K�Y= [/���   h<�6�;' o��p

 3�� 	Y�2p j�=�)SAR (�4�!L' K�Y=  � .3��X% R. sachalinensis  &�q�! $6-9~�
 <�6

$0�� �(� 	��)J0' �� �6 C��D 	:�(� ��
 ���-. "��#! F'�% C��D �-7!  @��� 4  $�� 

 ���L' ���-�� G� � �)' $�)Herger & Klingauf 1990, Daayf et al. 1995b .(i�%� ( 

 8 ��;�
)Daayf et al. 1995a (I��'4E 4   3��X% /�  r!-� $� 	J'(�)' ��J=� $k�J6 �-, ��


��  �� �-�L' �)+  ���, ���-. "��#! F'�% C��D $��% �� 	���D�O 	��= N�2���� ��+-� 

[�� ����L' &Y6��' �
�-7!  @��� 4  N�2���� /�  $� &!  3������� ��
 . $;��  $� $�-� ��

 *�)+  �J:�� 8E ���`� @(� �&!  ��e' ���0� 3�� 	%�=� ��
�-J��= *�)+  �� 3��X% /� 

I�� (  �C��D &�+�Y= 4  G�)J0' &Y6��' �� &!  3�� 	%�=� ��
��$� 	�Y' /� /�  3��X% 

3�� �
�L' I
�� 	YO-' &'(�)' *�)+  o��p 4   � ������ j-D( )Wurms et al. 1999.(  
        

        

Archive of SID

www.SID.ir

www.SID.ir


 ���

�� <9!�7!�� <9!�7!�� <9!�7!�� <9!�7!        

 N ��2J%  4  3��#J!  �� I
(Q. /�  »	;�<7
�� 	��% �_D « s�p �+�D �� ” ��  	!���

���-. "��#! ������ $��% ���, �� &'(�)' *�)+  �� 	������ ����� ��� “  &!  3�� h�k6 

	' �;:� $p-��' /�+-\0' 4  $��!-���� $� ���. 

        

����'����'����'����'        

N�1#c $� $dZg' &��(207-213) J' �-� $Y� �' 	0��96  /.  

  

  

8��6��96 	6�:6 :/�01+ �2% 	+���   3� (4  � 	;�<7
�� 3(�3�;:6 � �4�(�:�  3�9:6 �   

������ 	J0. �(��c ������ ���a) 	;�6(�J;+  5��E :

com.ahjamaliz@yahoo( �5�2% 	#���   �	6 �� �3(�  	;�<7
��   

3�;:6 � �4�(�:�  3�9:6 �  8 ���   ����	J0. �(��c � ���>�T��a��  

Archive of SID

www.SID.ir

www.SID.ir

