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Figure 1. Regression analysis for the effect of P2O5 levels and soil moisture on disease severity in the presence of manure  8 
weeks after  transplanting (1- no manure, 2- sheep manure, 3- cow manure, 4-chicken manure).  
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 ���� ����	1 
4  ��� ������	���	 ������ �����	  ���
 �� ����	� �� ����! �� "#�� ��	�!	� $#��%���	 ���%�� &�#%�

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

 ��	���	 01295.6%. � 56�#��	 �� 7�#� 8��#%# �������	 8��9 �
 ����� �:�� ����� ���%�	 ��)49 
66 <�/-���(  ��.?# ����

 ����	�� @��	 ����! ��) �A��B�	1�� � ����#����%���	 ��� 
 �������	��(#��	�������	 �� � � ���#� �A�(�	 �,��	 ����#

��1��	 �,'�� C��� ���#�	 $� �%+�	D ���) ���%E  '��� ����!
 �����	F�������!�� �A�� ��(���	 012 $� 26
72) %18(  G�(

 ���� -:%� @1�	 ���%���	 �� ���	!#� ����� ���.�	 ��� 8�'#�
 -�%,�	 $� ����� ����#� ��H��	I	I	 ���( ���������#����	�.  

F����)  ���%#�	� ������	 �������	 ��) ��%�# 8�A�
 ����( �����,� �:�A�� $�����	 �(����� �'��	Forl  B�1� �����

J�����	 	12 �) ��������	D � E �.�## ������ ���� B��2 �
�K ���������	 '���D  ������ �����	 '����	 -. ��� �) -����	

 ���A� /�) �%�����	 G�( �� ���#�	 $� -��#��	 $�������	 ��#���	
��1+��	� ���'�	I	� ����(�	 �	�����	 �:��#�� � ����!��L��(�	 

�����	 �!+� @����	 �	���� )13(�� 0��1 �����	 ��� D  ���%�	
@���%��	 DAP � "����1 �� -9� $� M���	 �� ����) !��	�# "��#��

��	���%�.  ����#��	 0��.?#� $� ��������(  ���#�	)pH  =
7.98(D  ���� ����#%E	 &�� �� E5–25 % ������	 ������	 ��

2�� "����# ��� ��%���	 8�#�	 $� ���%���	 ��!)����� $� ( ��
 8�%�#�	� ���.#�	 �����))10(.  
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��#���	 $#��%���	 ���%#�	 �� ����	 ��� �����	D  ����	 $��

O�� ���#%	 "%�� �������	 8��9 ��) ���#�	 ���'� ����! �� J��#�
 ��%�� ��	���	 012 ���#�	� ������	98.8 % ��.?# -�� ���(# $�

 ��� B�1� ����	12 F�)��%	 �#��	 ��.  
 ��� ����-��9I	 ������  ���� ����	2 
2  ����! ���

 �� ����	 012 �����	� ���#�	 ���'� J��#�	 �� ����	 ���%#�	
-��9I	 ������ ����� ��#���	 �� ��:% ��%�� ��	���	 01295.3 %

����	 ��� -�� $�.  
*(H� I	 ������ ����	 ���� ��,� ��	���	 �)��� 2 
3   

 �2
4(  �����	� ���#�	 ���'� J��#�	 �� ����	 ��� ����!

��#���	 $#��%���	 ���%�	 ����#%� �� "#��D P�+# ��#)	 ��� �
O	8%�� ���A 95.7 %� 97 % �������	 $)�����	���	 012 /�).  
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 �,�� 8�%��	 ����,� ��AR ������#����	 ��)����	D G�.(#%� 
����,��	 �:��  ���( �.� �����' ������ ����#� �����	 ����#%��

 B��%���%�	)9 ( ����#������H� ������� ����#��	 �����%�	�
)Lectins(D �2���'��	 �����	 �� �� ���## 01 	�� �� �� ���� �

 ��.(#%���� /�%#� �6���	Elicitors )16.(  
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� S	���	 8��9 ���( $� ����I	 ���% !��	�# ���� ��)� �����%��	

P��# �	�!	 @���%��	 ���%�	 �� ���#�� ���'��	 $� �����	 S
�������	 D��#)	��  ��%�� <���#�	 ���.�99.2 % ��	���	 /�)
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Figure 2. Regression analysis for the effect of P2O5 levels and  soil moisture on disease severity in the  presence of manure  12 
weeks after  transplanting (5- no manure, 6- sheep manure, 7- cow manure, 8- chicken manures).  
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Figure 3. Regression analysis for the effect of P2O5 levels and soil moisture on Forl sporulation in the presence of manures  8 
weeks after  transplanting (1- no manure, 2- sheep manure, 3- cow manure, 4-chicken manure). 

 
����  ���	
�� ����� 
	�	�) ���4 �4( � ����� ��� ��

 ����� ���� !�	��� "��#	��� 
�#��� $% �&� ��� '����� "* '�	&�

+� �	
�� ��,��� ����� 
	�	 
�� -���� .�� "* 
��#��� "���

 '�#�� 
��#���	 /��� ��� !�	���� 
����	 ���	
��96.2%.  

	
�� � ���� ��2* ��3�� ����� �
�� �� ����� ���	 .����� �� �

�� '������ �4��� '�#�� "* �	5� "�*
�� &��� ,	���  6�����

 78	�� �9 :�* �&	�#�� 6�����	)11 ( 6,����� ��;�� �� "<	

"��� �&�&�� ���� "* :�
<�� ����/6�	
����  &#	5� "* '�����

2 
1 

4 
3 



133 Arab J. Pl. Prot. Vol. 27, No. 2 (2009) 

�������	 
����	 �����	 ��������� 
�����	� ��� ��� � 
����� �������	 �� ��� !"���	 :#	 $%	��� &�"��	 �	���

� �����"��	'���� 
���%�	 "(��	 �	"��	 &�	� ) * +��,�� $��%�	 -�
������ ).�/�	�  )��0�	 1����2	$��3  �����	 (�4��	 
"� -�*

 1�� �������	 ����* ��/ ��"�����	 ��"(��	 ����"����16 '�/��� 
�������	 �������	 �����5 6�7�� 1�4�	 �/� �� 89	���	�  ����

����"��	 $%	��	;����� ���<�	 ��=��	 "�% �� ��  >�"� ?����
 ��$�$	 ��"�� �	�� ��0�(Osmophilic)  @%A &�	� 1�

 ����������	 ���,��	 �� ��$� ������	 �������	 ��=��	 1�	� "(��	
 )��$��	 (�4��	 >��% -�* ����	��	 �%���	 )���� ��=��	 "�%�

� 9��� ��"��	)2(.  

 

 
 

 ���4. �������	 
����� ���� P2O5 �
��	� 
��	� ����� ��� ��
�	� ����
�  ��� �����	� ������	� �����12 ������� ���	� !� )5" 
����� ������ !���# 6"  ������$��%&# 7"  ������
�'�&# 8 " !���� ������(.  

Figure 4. Regression analysis for the effect of P2O5 levels and soil moisture on Forl sporulation in the presence of manures  12 
weeks after  transplanting (5- no manure, 6- sheep manure, 7- cow manure, 8- chicken manure). 
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Abstract 
Hassan, W.A. and K.H. Taha. 2009. Effect of Soil Moisture, Manure and Phosphate Fertilization on the Epiphytotic 
Prediction of Tomato Crown and Root Rot Caused by Fusarium oxysporum. Arab Journal of Plant Protection,  
27: 127-134. 

The study showed that epidemic spread of Fusarium crown and root rot caused by F. oxysporum f. sp. radicis- lycopersici (Forl) can 
be predicted through irrigation management (volumetric soil moisture), application of diammonium phosphate (DAP) and 46% P2O5, and 
organic manure (sheep, cow or chickens) at the time of transplanting. Multiple curvilinear regression analysis showed increase of disease 
severity and pathogen sporulation in the rhizosphere 8 and 12 weeks after transplanting when the soil moisture exceeded 46.37% by flood 
irrigation three times a week. The application of any type of manure supplemented by DAP at 49 kg P2O5/donum reduced disease severity 
and density of propagules even at 12 weeks after transplanting. Results also demonstrated the effect of soil moisture, organic and mineral 
fertilizers on the pathogen sporulation.  
Keywords: Epiphytotic, tomato, fertilization. 
Corresponding author: Wazeer A. Hassan, College of Agriculture, University of Dohuk, Dohuk, Iraq. 
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