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   ����1.   �������  �	�
���  �
������  �����)������ (�� ��
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���
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Table 1. Reaction of  indicator host plants mechanically inoculated with tomato leaf extract from infected plants and identified 
by    ELISA or slide precipitin tests using specific antibodies.  
 

AMV PVX TMV 
 ������
 �����


���
 
�	��� 
Reaction 
to ELISA 

test�

�

��
  
Symptoms 

 ������
 �����
	���
���
 
� 

Reaction 
to ELISA 

test 
�

��
  

Symptoms  

 ������
 �����
 
�	������
��
 

Reaction to 
slide precipitin 

test�

�

��
  
Symptoms  

  

�
�����/�
!
���	 * Lycopersicon esculenyum Mill.  
+  ������.� ���
���
�6  

���7
�% 
Chlorosis of new Leaves 

_ 8���� �9:� ��  
No symptoms 

 

_  �9:� ��8����  
No symptoms 

_   �9:� ��8����  
No symptoms  

+   ��0�.��26�
 ���
  
!�������  

Leaf curling and 
dwarfing of plants 

+   ��0�.��26�
 ���
  
��!�����  

Leaf curling and 
Dwarfing of plants 

  

�
 "��	��Vigna uniguiculata Endl cv. Black eye.  
+  -6���
� �
�$
�   

Necrotic leaf spots 
_  8���� �9:� ��  

No symptoms  
_   �9:� ��8����  

No symptoms 
��;��/��<���**** Nicotiana glutinosa L.  

+  =>���
 ��
� �
�$
� -6�  
.� ���
���7
�%  

Necrotic leaf spots and 
mottling on new leaves 

_  8���� �9:� ��  
No symptoms 

_  �9:� �� 8����  
No symptoms 

_  �9:� ��8����.  
No symptoms 

+ ��
� �
�$
� -6�  
Necrotic leaf spots 

+ ��
� �
�$
� -6�  
Necrotic leaf Spots 

  


���/�
 �#�Medicago sativa L.  
+ ���� ���� ?���
 =>���  

 ,��.����
.  
Mottling and bright yellow 

blotches on leaves 

_ 8���� �9:� ��  
No symptoms 

_  �9:� ��8����  
No symptoms 

  

��$��
 �
� *  Gomphrena globosa L.  
+ �9
�
 ��
� �
�$
� -6�  

 =>���.� ���
���7
�%.  
Necrotic leaf spots 

followed by mottling on 
new Leaves 

+ �9
�
 ��
� �
�$
� -6� 
 =>���.��7
%�� ���
  

Necrotic leaf spots 
followed by mottling 

on new leaves 

_  �9:� ��8����  
No symptoms 

_  �9:� ��8����  
No symptoms 

+ ���%� ��
� �
�$
� -6� 
9���+���% @  

Necrotic leaf spots 
with red edge 

_  �9:� ��8����  
No symptoms 

  

�
 
��
�Datura stramonium L.  
+  =>���
 A���� @
�$
� -6�

.����
  
Chlorotic leaf spots and 

leaf mottling 

_ 8���� �9:� ��  
No symptoms 

_  �9:� ��8����  
No symptoms 

������� ��	
� �
 ��� �����
�� ����
�� ������ �
 ������ �� �����
�� ��!
"�� �

�/#�� ������� )PVY (� 	�
��� $

�%�
 ��	
� (CMV).  
All samples were negative to Potato virus Y and Cucumber mosaic virus  

* �&��"�� '*+� �������� ,-���  ���0
��� 	��
 1��2�34��  * Different responses for these indicator host plants according to inoculum source. 
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 ����2. �� �����	
�� ��
��� ����  ���	��������/�� �������� �� �	���
� ���� ��52���!  �� ���" #���$ �� �	����1999/2000   
 �2000/2001. ����"%� &'� �����%�� �	'(��� ��)ELISA *� �	���+�� �!	�
�� &'� ,	�����(.  

Table 2. Virus incidence  in   tomato samples randomly collected from 52 fields in Iraq during 1999/2000 and 2000/2001 
growing seasons based on  serological tests (ELISA or  slide precipitin test).  
 

  
���	(%) 
��
	� �� ��
�� �� 

�� ��	����������*  
Incidence(%) of each virus in 

samples tested*  

�������  
Locations 

 ���
������  
��������  

No. of 
fields 

surveyed 

 ���
����	��  
��������  

No. of 
samples 
tested AMV TMV PVX 

TMV 
+  

PVX 

 �������	�� 
 ��!������
 
�����"  

No. of 
samples 

negative to 
all antisere 

used 

 ���	
#�
��
	 

�$���  
(%)  

Overall 
Incidence  

(%) 
�� ��	��� �� �	���+��	�
��0  1���2�  

Greenhouse in Rashidia –Baghdad 
16 250 0.8  2.8  1.6  1.2  234  6.4 

  
�� ��	����� �	���+ ������3�  1 ����  

Greenhouse in Nehrwan –Wassit 

8 230 0.9 3.0 2.6 1.3 212 7.8 

  
��� ��" �� ���
4� $��!  ���1 	���&  

Open fields in Khan Bany saad – 
Dyala 

3 180 0.6 2.2 1.1 1.7 170 5.6 

  
��!� �� �	4	���� ��	�  �5" 6�!�*

��0	'	5
)���2�(  
Plastichouse in Vegetable research 
Station in Futhalia –Baghdad 

11 220 1.4 3.2 1.8 0.9 204 7.3 

  
 �5" 6�!�� ��!� �� �	4	���� ��	�

,	�7 ��� 1���2�  
Plastichouse in Vegetable research 
Station in Abu Graib – Baghdad 

12 240 3.3 4.2 2.1 1.3 214 10.8 

  
�
4� ����+ �� �����	�+1����(�  

Open fields in Zubair – Basrah 

2 120 0 5 0.9 0 113 5.8 

  
�� 8����Total 

52 1240 1.3 3.3 1.8 1.2 1147 7.5 

������� ��	
� �
 ��� �����
�� ����
�� ������ �
 ������ �� �����
�� ��!
"�� �

�/#�� ������� )PVY (� 	�
��� $

�%�
 ��	
� (CMV).  
All samples were negative to Potato virus Y and Cucumber mosaic virus  

*  �����&	����'� �� *+�
�� ,+� -
�	��� ��
	0�� 1
�0� *� �
���% ��	
���TMV2	��� ����	
��� 1
�0� *� �%
�� 	������  .AMV = ��	
� 
���� $

%�
/3����� TMV =4���� $

�%�
 ��	
� /������ 3PVX = ������� ��	
�/��& �������  

* Slide precipitin test was used for TMV detection and ELISA test for other viruses; AMV= Alfalfa mosaic virus, TMV= Tobacco mosaic 
virus, PVX=  Potato virus x  
 
 

Abstract 
El-Muadhidi, M.E., R.A. Al-Ani and R.J. Shaker. 2010. Identification and Incidence of Some Viruses Causing Tomato 
Fruit Necrosis in Iraq. Arab Journal of Plant Protection, 28: 26-32. 

Tomato fruit necrosis is considered as one of the main disease problems in Iraq, leading in many cases to serious yield losses because 
of reduced marketability of tomato fruits. This disease syndrome became wide-spread in protected cultivation in 1998-1999. This study was 
conducted during 2000 and 2001 growing seasons to identify the causal agent(s) of this disease. Based on symptoms, reaction on indicator 
plants, host range and serological tests, Results revealed the presence of two distinct types of fruit necrosis caused by three viruses. The first 
type was caused by a strain of Alfalfa mosaic virus (AMV), and the second was due to an interaction between Tobacco mosaic virus (TMV) 
and Potato virus X (PVX), known as double-virus streak disease. Survey of tomato necrosis syndrome showed that the incidence of infection 
in protected cultivation was slightly more than that in the open field, and ranged between 6.4 to 10.83% and 5.55 to 5.8%, in the two types of 
cultivation, respectively.  
Keywords: Tomato, Viruses, Tomato fruit necrosis.  
Corresponding author: M.E. El-Muadhidi, State Board of Plant Protection, Abu-Ghraib, Baghdad, Iraq,  
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