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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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% �������  
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  ������ ����Copper element 
0 9.0 a - 

10 8.5 b 4.7 
15 6.6 c 26.1 
20 4.2 d 53.3 
25 1.4 e 83.6 
50 0.0 f 100.0 

  ������� ����Silicon element  

0 9.0 a - 
100 7.0 b 22.2 
200 6.2 c 31.1 
300 4.6 d 48.6 
400 1.6 e 81.9 
500 0.0 f 100.0 
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�� ����� ��� ���	
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 ��
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0.05������ ��������  ������ ��	�
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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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(%) 
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 ���
������ 
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Infection 
intensity 
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������ 

Roots 
weight 

� �	����
������ 
Foliage 
weight 

�
#	
 ����  
Sterilized soil  

0.0 d 0.0 e 0.46 e 0.90 f 

$�

 �% (Pa) 
Pathogen (Pa) 

76.6 a 83.3 a 0.19 h 0.56 h 

 �
#	
 ���� +Cu 
Sterilized soil + Cu 

0.0 d 0.0 e 0.64 c 2.07 c 

 �
#	
 ���� +Si 
Sterilized soil + Si 

0.0 d 0.0 e 0.81 a 2.99 a 

 �
#	
 ���� +SA 
Sterilized soil + SA 

0.0 d 0.0 e 0.46 de 1.00 e 

 ���� +Cu + Pa 
Soil + Cu + Pa 

3.3 d 15.0 d 0.46 e 0.93 ef 

 ���� +Si + Pa 
Soil + Si + Pa 0.0 d 6.6 e 0.78 b 2.71 b 

Pa + Si����   
Pa + Si spray 13.3 c 28.3 c 0.47 d 1.13 d 

 ���� +SA + Pa 
Soil + SA + Pa 0.0 d 3.3 e 0.43 f 1.11 d 

Pa + SA����   
Pa + SA spray 33.3 b 45.0 b 0.36 g 0.73 g 
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�� ����� ��� ���	
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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  
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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. 
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