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Table 1. Effect of Copper and Silicon nutrients in growth 
of Pythium aphanidermatum (Edson) Fitz (Each value is 
the mean of four replicate). 
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Mean with the same letter’s within a column are not significantly different 
according to (P <0.05) Duncan’s multiple range test  
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Table 2. Effect of Copper (Cu) and Silicon (Si) nutrients 
and salicylic acid (SA) on incidence and disease severity of 
P. aphanidermatum (Pa) on cucumber plants under glass 
house conditions  
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 Means with the same letter within a column are not significantly different 
according to (P = 0.05) Duncan’s multiple range test  

  
&�	 3	��$ >
(��	 ���0� �* ���� 
�� ���� 7�� �� 3
��


H	 4$1� '���	7����	 ����
� ��
�
 #�6 �� B���	 $�0� $�� 8 ��
���;�F  �1
���	��=  �������	���(�� 8K�( �*  '
�,
��� ����� >
�*


 �9��$�	���;� 
�F  ��
���	 �,
0�	 ���
9� %�&1�� ����� �1
���	 ��L
�	 %���� �� 2��(�	 F��$����1�  %�� �� 3
�,"& 3	"&
( $0� 26�	�

 ��)���	 '
�����	 �� $�$0�	 ���$)1 85(. '�
1*� +,
���	 ��
 
 ����
0� I�����
)
	 ���= ������
��	 7�(� ������ #����
 



  ���� ���	 
��	 ����
��� ������ �25 

� �2) 2007( 174 

 ������ ����	
 ��
���� �
���� ���	��
 ���	��� ��� ���� �� �	
��
�� ���
 �
��� �
�� ��������� ����	
 �
	�. �
�! 	�
�
 

"�# �� $
��� ��%& '(�! ) *��
+� ����

 �!#,��� '&  �
�� '
 -(�
�� *!�� '� �	
��� �!#,� '� -�	( ��	/%���� �� �



�
#0�� -
1 '� 2	���)�3'(�! �#�   	4�	
��� �!�!�(� ��!��)3.(  
��� ���� ��	/% ���	�� *
�� 78	���� ��9:& 	�( !% '
(!� ��

 ;�#0�� <
�0��� =	0�� '>
�� -��� �� ����	
 ��
���� �
����
 �!
��� *
��

 ?	�� ;�/���
 @� ���	���A�	���� @!�0 	9��� 3

� ���� ��	/% ���	����!% ?	�� '
(!���
�� �
�� ��)  -
�02(. 

 B�(# 	� @� �0!���� B#4 *���Chen
  '
��C)6 ( �
�	�& '!#�� '&
��� 2	����!&
 <��& �
#0�� '� '
(!�-/� . ��	��� '� �
 )


��� ��	/% *!�� '� 2	����� �!��� �D	�( '& ��%!% '
(!� ��
 �
����% '� ��(&��	/E����	
�� ��� ?	�� 3 F!G '& -
�� �!��� 

+� -��� ��% �	�
!+� 2	���)	
 ���	�� ����� �!��� �4 *��

�
#0�� ����

3$
��� �
�!
 "�# ��  ��% '& �	�
!+� �!#	�� ��!�� 

+� -��� ��%�1�
�� -��� 	9�	����
 *��
3  -�G� ����*����	
 ��
� 
-��
��� '� ���
 ��H�� 	�9!�( 
& �
,��� ����

 
& -(�
!(�� D
/�	( 

 ����G��
 �

����
 �1�
�� ���
)2 .(  
 

Abstract 
Hasan, A.K. and S.H. Samir. 2007. Effect of Copper and Silicon Nutrients and Salicylic Acid to Induce Systemic 
Resistance for Cucumber Plants Against Pythium aphanidermatum (Edson) Fitz. Arab J. Pl. Prot. 25: 171-174. 

This study was conducted in the College of Agriculture, University of Baghdad, to evaluate the effectiveness of using salicylic acid, 
copper and silicon nutrients in controlling cucumber damping-off caused by Pythium aphanidermatum (Edson) Fitz. Laboratory results 
showed that copper nutrient achieved significant reduction in growth and inhibition reached 83.6% to P. aphanidermatum when used at the 
rate of 25 mg /l. Silicon nutrient also achieved disease reduction of 81.9 % when used at 400 mg /l. Results revealed that salicylic acid, 
copper and silicon significantly reduced damping off incidence and severity as compared to the control treatment (pathogen only), in addition 
to the increase in roots and shoots dry weight. 
Key words: Pythium aphanidermatum, copper, silicon, salicylic acid, cucumber.  
Corresponding author: A.K. Hasan, Faculty of Agriculture, University of Baghdad, Abu-Ghraib, Baghdad, Iraq. 

 

�������  References  
 
1.  ����� ����� ���
	���� ����
�� 
�	�	� ���� ����
�� 

���� ��� 
	�	. 1991 . ��� ����	
 ��

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

Phytophthora capsic .�	
 !���!
�
��	
 "�� #22)2:(  
56 $60.  

2.  ����������� ���! . 1989 .% ��&� !�
��	
 !�'�
!��� "
&*��
 .+, +	��	
 "
���	
 !�����-��	
 # /
��	
. 

320!��- .  
3.  �"��  .�"��. 1993 ./0
&�	
 1�� �	
 �*&�	
 . 2&��3


4��	
� .+�� +5�6 �
&	
��� !�����
��� �7�, �0���  .
&
&8� !����# /
��	
. 152!��- .  

4.  ��
#	��� 
��� 
��$ ���� ���� ��
�%�� 
	� &���� 
��
�'���. 1991 . ���� ���� ��� !�����	 !������	
 2�
&3


1����	
 ����	
 ���
� &�
�5����	
 ��   Phytophthora 
capsici.	
 "���	
 !��� !
5
��	
 !
�
��# 22)2( :70$78.  

5. Anonymous. 2001. Copper as a beneficial Nutrient in 
Agriculture. Agmin Newsletter, 221: 1-2. 

6. Chen, J., R.D. Caldwell, C.A. Robinson and R. 
Steinkamp. 2000. Silicon: The Estranged Medium 
Element. University of Florida, IFAS Extension, 1-7. 

7. Cherif, M., A. Asselin and R.R. Belanger. 1994. 
Defense responses induced by soluble silicon in 
cucumber roots infected by Pythium spp. 
Phytopathology, 84(3): 236-242. 

8. Datnoff, L.E., C.W. Deren and G.H. Snyder. 1997. 
Silicon fertilization for disease management of rice in 
Florida. Crop Protection, 16(6): 525-531. 

9. Datnoff, L.E. and B.A. Rutherford. 2004. Effects of 
Silicon on leaf spot and melting out in Bermuda grass. 
Environmental Institute for Golf and USGA, 2(18): 1-
6. 

10. McCullagh, M., R. Utkhede, J.G. Menzies, Z.K. 
Punja and T.C. Paulitz. 1996. Evaluation of plant 
growth promoting rhizobactria for biological control 
of Pythium root rot of cucumbers grown in rock wool 
and effects on yield. European Journal of Plant 
Pathology, 102: 747-755. 

11. Mckinney, H.H. 1923. Influence of soil temperature 
and moisture on infection of wheat seedling by 
Helminthosporium sativum. Journal of Agricultural 
Research, 26:195-218.  

12. Papova, L., T. Pancheva and A. Uzunova. 1997. 
Salicylic acid: Properties, Biosynthesis and 
Physiological Role. Bulgarian Journal of Plant 
Physiology, 23 (1): 85-93. 

13. Siegrist, J., W. Jeblick and H. Kauss. 1994. Defense 
Responses in Infected and Elicited Cucumber 
(Cucumis sativa L.) Hypocotyl Segments Exhibiting 
Acquired Resistance. Plant Physiology, 105 (4): 
1365-1374. 

 
������ �	
�� :20/6/2006�

��� ��� �������� �	
��  :24/5/2007 Received: June 20, 2006; Accepted: May 24, 2007 

 


