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Table 1. Effect of  irrigation water salinaty and infection with M. phaseolina on some sunflower growth parameters.  
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5%  
����� ���	   Infested soil  73.32  70.00  60.00  53.32  64.16  6.00 
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76.66  100.00  100.00  100.00  94.17  1.58 

������ ���  
Disease Severity 
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Root dry weight  (gm)  ����
�  Average  0.03  0.05  0.04  0.02     
 ������ �	�
� ��
 ������ ������ �	��� ��� ���5 % ������ �	�� =0.44� ������� ���	�
���  =1.23� �������  =�	��� ���  

 �	��� ��� ��� = ������ �	�
� ��
 ��!��� �	�"��� #�"�� $&	��5%� ������ �	��  =0.03� ������� ���	�
��� = 0.08� �������  =�	��� ���.  
 ������ �	�
� ��
 ��'"�� �	�"��� #�"�� $&	�� �	��� ��� ���5%� ������ �	��  =0.002� ������� ���	�
���  =0.016� �������  =0.026 .  

LSD for plant height at 5%, for soil type = 0.44, salinity level = 1.23, interaction = N.S 
LSD for dry weight of shoot at 5%, for soil type = 0.03, salinity level = 0.08, interaction = N.S 
LSD for dry weight of root at 5%, for soil type = 0.007, salinity level = 0.016, interaction = 0.026 
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            ����� ���	
 �	��
 �� �	���� �	��� �� ������ ������� �����

�	 ����� ����M. phaseolina  

  ����  ���	2          �
��� 
� ����� ���� ���� ����� ������� ������ !� 
        �"#� �$ �������� ���%��� ������� &��	 '(100 %   �*����� '(

  �%+��� �
�#��� ��, .        �
�#��� ������ '( �-+/�� ������ ���� !� 0$
 �%+���M. phaseolina � 1����2*3$ 4��5� 6��+�� �   '*( �*2�/

�   '��%��� 7�����3/1          &*� 9��*���� :�� 6+��� ;��#<3�� �5��� !�
 ����� �<��� ������� !  �*%+�� ��
��M. phaseolina   =*�����

 ������ ���%� &� 1���>?)17 ;15.(   
      ���	��� :�� 9���� ����� ��>)  ���	2 (    �*������ ������ !�

         �*����� '*( '��%��� 7������ B�+/��� ����� ������ ���2C�  �$ 
          !� �%+��� �
�#��� ������ '( ������ ���2C� ������� ������ �5+���

75   � 63.88 %  ��#<3�� �5��� ��?  �*#��>��    D*�$ 100   � 88.33 %
    '��%��� 7������ ��?3/1  ��#<3�� �5��� .     !� 9��*���� ����� ��>

     
� ������ ���%� B�+/��  E�F�  D�$       �*����� '( ������#� ��� ���3 ���
 #��� ��,   �%+��� �
�)     '( �	��� ��, �����������	�� ( ���� ���  D�$ 

           B�*+/��� �%+��� �
�#��� ������ '( ���#� ������� ������ G�+��� !�
 �%+��� ���2C� ��5� ���%���M. phaseolina;  9��*���� :�� 6+��� 
   �*>� �*<( �<��� ������ &�Ghaffar & Ali) 4 (  B�**+/�� !�

   ���� '( '��%��� 7��3��� 4�F� ��   D�$      ��**�� �*��2$ ���� �����
         !? =������ '�3+�� !+5��� B��� H�-���� ������ �*��2�� ��*(

 �%+��M. phaseolina  �*%+�� !� �	� ��> M. phaseolina   �*���
 ���?� 9����1�          �*���%��� ������*��� '( ���	3�� 
��	I� !� ����> 

���-+/��) 3 (        ��( ���2$ !� �	� 7�/� ����� '(�  �%+��� ���2��
M. phaseolina   ���*?� ����*� ��> ������ ���%� B�+/��� ����� 

       J�� 4�?� ������ ��� ���	 '( ���	3�� 
��	I�   D�$    B�*+/�� !�
  ������ B�5� ���%�����   D�$    �����( ���	������#��K   �%+��� ���2C�

M. phaseolina.  
  

 !�"#2 .� ���2��� ������ ���%� ������� ��
�� �%+��M. phaseolina����� ���� ���� ��� ����F� B5� '( .  
Table 2. Effect of soil moisture level and M. phaseolina on some growth parameters of sunflower plant.  
 

  

��	����� ���������  
Moisture level  ����
 ��	� ��	� �

���/ �
��

����
  
 Sunflower parameters �������
   Treatment 3O1  3O2  1  

 $�%�� !"%���

 �	���� &�
�
Average 
for soil 

type  

  �
� ���
 ��� �����
 ��!"�

 ���!#
5%  
 LSD at 

5% 
����� ���	   Infested soil  70.00  78.00  96.00  81.33  4.4  

����� �
� ���	 Non infested soil  100.00  100.00  100.00  100.00  N.S 
 �
���
� ����
�
 �����  

Seed germination rate  
����
�  Average 

  

85.00  89.00  97.50  90.50   

 �����
�
���
�  
�����  
Incidence ( %) 

����� ���	   Infested soil  100.00  83.00  75.00  86.00  5.81 

������ ���  
Disease Severity 

����� ���	   Infested soil  88.33  83.00  75.00  82.11  0.75 

����� ���	   Infested soil  18.10  25.51  26.95  23.52   
����� �
� ���	 Non infested soil  21.88  26.89  32.26  27.01   

 ����
� ���	��)��(  
 Plant height (cm)  

����
�  Average 
  

19.99  26.20  29.61     

�� ���	���   Infested soil  0.21  0.30  0.44  0.32   
����� �
� ���	 Non infested soil  0.21  0.41  0.70  0.44   

 ���
� !"�
�)# ( ������

$�%&
�  

 Shoot dry weight  (gm)  ����
�  Average 
  

0.21  0.36  0.57     

����� ���	   Infested soil  0.01  0.02  0.06  0.03   
����� �
� ���	 Non infested soil  0.01  0.04  0.13  0.06   

 ���
� !"�
�)# ($�'�
� ������
  
Root dry weight  (gm)  

����
�  Average  0.01  0.03  0.09     
 ���� ����	
 �� 
�� ��4�
����   

 ����� ��� ��
 ���� �����
 ����� ��� ����	
 ������5 % !���	
 ���	 =1.14 �������	 "!��#�	
 = 12.6" �$
��&	  =����� ��'  
����� ��� ��
���� �&	 ��� ��($	
 ���� �����
 ����� 5% !���	
 ���	 " =����� ��' �������	 "!��#�	
 = 0.16" �$
��&	  =����� ��'  
 ����� ��� ��
 ���� �����
 ����� ��� ��)�	
 �����&	5%" !���	
 ���	  =0.1" �������	 !��#�	
 = 0.03" �$
��&	  =0.05   

LSD for plant height for soil type = 0.14, moisture level = 2.61, interaction = N.S 
LSD for dry weight of shoot at 5%, for soil type= N.S, moisture level = 0.16, interaction = N.S 
LSD for dry weight of root at 5%, for soil type = 0.1, moisture level = 0.03, interaction = 0.05 
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�� �� ���	
�� �
� ���
� ��������� M. phaseolina ������
 
           �� ������ ���
�� �!"� #�$�� 
% ������ ��� &' �����"�27.01  () 

    ������ ������� ��* ���
�� &'   +�% 23.5       �,�- ������� ���
�� &' ()
             
% ��,���� ��,�
�� �!,"� &' .��"� ����
 ������� #��$�/ ��-

      �� ������ ���
�� �!"� #�$��29.61    � �")�� !�0 ()  ����-�� ���12� 
  +�%19.99  3�
)� !�0 () 3/1   �,��12�� �")�� )    ��!,	2( .  �,�-

 ��!	�� �� �28� 9
�
 ����� &��)�� ����
�� ��M. phaseolina &' 
            ��,�
�� �!"� :�� 
% ���
�� ����� #��$�� ;� !�!<� ������ ���
��

       !�0 ������ ������� ���
�� &' ������3/1     �,��12�� �")��18.1   (,) 
�   ,� ����126.95      ����-�� ���12�� �")�� 3�
)� !�0 ()  .  �28� ��-

             ��,�	��� =�,	�� �<�,�� &' ����� &��)�� ����
�� �� ��!	�� ��
       ���
�� &' ������� 3�
)� #��$��� !�!<� .�
	��� .�>$�� . &'�

             �,	�! ��,�
��� �,���� 3�
),� #��$�� �� !	� �1��) �)��!
.!?� @���2�� +�%  ���A% @!��< ������ ���A�� ��'M. phaseolina 

 ��	�
�% #��$��� ���A��� ��
����� (<1
 B�)� ���)8.(  
  

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

 ����
� !�"��M. phaseolina  

     ���	
�� �
� ���
� �����)  ��!	3 (     .�>,"�� !��)�� �'�>C ��
����
����A% #�$ &' �����"�  ������ D�E�� @��< �M. phaseolina 

       �� ���AC� @!E� ��)� �>�$�� 
%100   � 95.52 %  3�
)��� !�0
 +�� ��A 67.21   � 58.16 %        !��),�� 3�
),� !�0 &���
�� +�0

2.5%      ��!	�� �� �2�� ��- G  9)��   ���AC� @!E� ��)� ��   �����,�
  #�$�
�)H�   ��$� !��)�� ��-�� � ���$� ��* .  1��,) �,)��! &' �

     �!� ��1�I� ����$� �'�>% �� !	�  +�%   ��),� &,' .��"� #��$�� 
 ���AC�� �����Phytophthora cinnamomi J,�
 3<0 !K�   +,�% 

 ��E��� @!��<I� &���2���
-��� Pseudomonas fluorscens ������ �
  ��0�"E��Actiromycetes )6 .(      BE$�� @��E� ���"
)� �� !	� ��-

  C� �,� #,�$� <��� ��EK�  �������,� ���,A M. phaseolina   
�R. solani J�
 3<0� +�%     �,�� ��),2
� �,��
�� ���A$ @!��<

  ,��� ���AL� ����1� ��-� ���"	� ��� �������  ��
,	�� �)9 (  �,�-
����� ���	2�� (�)	I� !�!0� #�$�
 M. phaseolina  �,��
�� &' 

 .�>"�� !��)�� ����% =�>���)17.(  
  

 ����3.  ������ �	
�� 
���� �� ����������/����� ����� ����� M. phaseolina.  
Table 3. Effect of organic fertilizer on sunflower infection with M. phaseolina. 
 

 %���	
� ��
�  Disease severity %  %���	
� �����  Disease incidence %  

������ ������ ����� %  
Organic fertilizer level % 

 ���� ����
Fermented 

 �������� ���  
Non- 

fermented 
������  

Average  
 ���� ����

Fermented 

 �������� ���  
Non- 

fermented 
������  

Average 
0  95.52  95.52  95.52  100  100  100.00  

2.5  62.16  54.16  58.16  65.55  68.88  67.21  
5  75.00  68.42  71.62  78.51  81.66  80.08  

� ������ ������ !�"  
Average for fertilizer type  

77.56  72.64    81.35  83.51    

 ����� ��	 
��)
����� ����( 
����� ����� ��� 5 % ���������� = 1.6 �������� ������� = 1.85 
����!� � =N.S  
 ����� ��	 
��)
����� 
���( 
����� ����� ��� 5% ���� ������� = ����� ��"������� � ������� = 1.78 
����!� � =����� ��".  

LSD (Disease severity) at 5%, for fertilizer type = 1.6, fertilizer level = 7.85, interaction = N.S 
LSD (Disease incidence) at 5%, for fertilizer type = N.S, fertilizer level = 1.78, interaction = N.S 

  

Abstract 
Fayadh M.A.,  H.J. Al-Tememi and L.A. Bnein. 2011. Effect of Some Environmental Factors on Charcoal Rot Disease 
of Sunflower Caused by Macrophomina phaseolina (Tassi) Goid. Arab Journal of Plant Protection, 29: 1-6. 

This work was carried out at the College of Agriculture, University of Basrah during 2004-2006 to study the effect of some 
environmental factors on charcoal rot disease of sunflower caused by Macrophomina phaseolina. Results showed that infection with M. 
phaseolina increased when the level of water salinity increased The incidence and disease severity reached 100, 81.54, 100, 69.16 at 12 and 
16 ds/m-1, respectively, compared with 76.66, 45.83 at 4 ds/m-1 level. The negative effect of M. phaseolina on sunflower growth was also 
increased with increasing salinity level of irrigation water. It was also found that infection of sunflower with M. phaseolina was increased by 
reduction of soil moisture; infection rate and disease severity increased from 75 and 63.88%, respectively, at full field capacity level to 100 
and 88.33% at moisture level of 0.3 field capacity. The  addition of organic matter (cattle manure) to soil reduced the infection of sunflower 
with M. phaseolina and there was a reduction in infection rate and disease severity from 100 and 95.52% at the zero level to 67.21 and 
58.16% at 2.5% fertilizer level.  
Keywords: Sunflower, environmental factors, Macrophomina phaseolina  
Corresponding author: Mohammed A. Fayadh, College of Agriculture, University of Basrah, Basrah, Iraq,  

Email: muamer2010@yahoo.com  
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