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Figure 1. (A) Yellowing and necrosis symptoms on tomato leaves  associated with TSWV infection, (B) Fruit malformation 
and rings with raised centers on tomato fruits of TSWV-infected plants, (C) Concentric rings on  pepper leaves associated with 
TSWV infection, (D) Fruit malformation, necrosis and rings with raised centers of pepper fruit affected by TSWV. 
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���� 1. �������	 
���� ��� ������ �����	 ����/������	 (TSWV) �� �����	� ��������	 �	����!� ���� �����	 ��"�#�	 �� $�� 
��%��#��	 ������	���& '!  2007� 2008 .  

Table 1. Incidence of Tomato spotted wilt virus (TSWV) in selected tested samples and rate of observed field infection in 
some Syrian governorates, during 2007 and 2008. 

  

�����	
   Crop 
�����	
   Governorate  

��� �����	
 ������	
  
No. of tested 

samples 

��� �����	
 �����	
  
No. of Infected 

samples 

% ������	 �����	
  
% infected 

samples 

% �����
 �����	
 
������	
 

% observed field 
infection 

������/�����   Tomato  
�&��  Dar'a  170  37  21.8  2.2  
(��)  Idleb  110  2  1.8  0.1  

*�#  Homs  106  0  0.0  0.0  
("#  Aleppo  78  2  2.6  0.3  
+�� ,-��  Damascus countryside  50  6  12.0  1.2  

�����  Tartous  51  0  0.0  0.0  
�������	  Al-Qunaitara  61  25  41.0  6.1  

���#  Hama  17  0  0.0  0.0  
�����	
  Sub-Total 

 
643  72  11.2  0.7  

��!��/�!�   Pepper  
�&��  Dar'a  99  64  64.7  12.9  
(��)  Idleb  16  0  0.0  0.0  

*�#  Homs  12  0  0.0  0.0  
("#  Aleppo  24  0  0.0  0.0  
+�� ,-��  Damascus countryside  37  37  100.0  20.0  

�����  Tartous  31  0  0.0  0.0  
�������	  Al-Qunaitara  18  0  0.0  0.0  

�#��  Hama  13  2  15.4  0.8  
�����	
 Sub-Total 

 
250  103  41.2  3.1  

�����	
 "�#	
  Total 893  175  19.6  1.4  



124   ���� ���	
�� ��	�� ����� ����28 ��� �2) 2010( 

����� ��	�
 �� ����� ����� �� ������� ��� ����� 
�����! ����
���� �������� �" ����# ��� $%��� &! '�	(�
� )��� 

*��	! +,�����! �!-� )��� ./�� �	��� �0��/12 �3��# 4������ 
&! '��5 )�	��67� 8��� ��"	�!� 9�6��
 ���(��� ��/#!�� �" 

+����# *:! Thrips tabaci )2( $����#�� 4	
�= ��!��! �!�	>! 
	!� ��(� ��1 8�� ��	�
 ?3� 2	#����� ��3/�!�� )16(+ @A������B 
&! .	(�-� �
�	��� ������� )11+ 22(+ C
!� *��� ������� �= 

9�6��
 &! D�	
!�� �0���!�� ��#��� 2	�	�
�� ��	�!�� )19.(  
  

������� 	
����/	�������� ����
� ������ �� ���� 
TSWV  

2
�� ��	�
 *�	�� 14 ���� &! ����" TSWV 23!/ &! 2	�	�
 
����
���/$�	!��� C! �#!� *	�!= ����� &����� #��	�� �	����  

TAS-ELISA ������ �/�� ����>�� ���!���/��/�����#�� 	! 
��	G 
	G
= �2
	 �G�	(�! �" 	G��	�� ��� $%��� &! 
��	G 23!/ &! 

&��H"	�! &������! )	��� 4��� D(!�(+ �>" 2��	�� '� 27�3�� 
C! �3��= *	�!= ����� &����� )MAb-2+ MAb-4+ MAb-5 
�MAb-6(+ $�� *�	��� C! *�!�� �!	��� MAb-7. �	! 2��	�� 

16 ���� &! ������� 9#�
 23!/ &! �	�
2	 �������� ����� 
�G�	(! 8��� 27�3�� *���!�� 	G��� &! ����
���+ ,	!�� 	G
= 23!/ 

&! C��= 2	H"	�! )+	��� 4�� (!�+D .��1 �	!��(+ 	!
�� 2��	�� 
4 27�� �>" I���!* 	G��� &! 2	�	�
 �������� �����!�� �" 

�H"	�! 	��� C! C�!/ *	�!-� �!���#!�� "� �	���7� )*��/ 2(.   

��(� ��	�
�� ����-� ��G� ����� &= 4J��7� ���!��/ 
�/�����#�� &	� ,�����! 	! &�� 27�� ������� *���!�� 	G��� 

&! 	�	�
2 �������� ���!/!�� &! �H"	�! 	��� +�>" �!-� )��� ���� 
$�� �	���� K�
��� �:����� ��27�3 ����#�� ������ TSWV &�	��� 

D�	
!�� ��"��L/�� ���� 23!/ 	G
! 27�3��+ *	!���� 9�	���� 
�4J��	 4	
�-� &!5 K�
�� ��	�
�� )��� 9���� �������. �6� 

2G�	(� ��	�
 �� ����� C! �#��� �>�	# $� 	G�" ���!� �J: 
2	��!/! ����!/��/�����# �����! ������ TSWV $����#	� 

4�� C#�� &! $	#/-� ��	5!�� ����� &����� MAbs )18.( 
2��=� �#��� �>�7 /��� �#!� 2����! �5 �����! )Epitopes( 
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����" TSWV !��!/��� &! 	#
�" 	��/��� �	��	��1 �" �J: 
2	��!/! N0	
� ��� ?���-� ���	H�� ���� 	G�/�
= 0���O	� 
���
	��!�� ��� 2	�	�
 0	������+ �$� P��GH '� 27�3�� ,	
�	�� �" 
	G�J�	�� ����!��/��/�����#�� $����#	� =*	�! ���3�! M��=� 

����� &����� )26.(   
2
�� ��	�
 *�	�� 34 ���� &! ����" TSWV 23!/  &Q! 
�����!  ��������� ����
���  C! �#!� $	#/= ��	5! �����  &�Q���� 

��/� &����!/! &�����!/&���/�����# &������! �" 	!����. I�3R�� 
�� ����� *�-� �" 4���� 27�� ����" TSWV �"  ����Q# 

D�����	� ����!��/��/�����#�� $����#	� $	#/= ��	5! ����� &����� 
)MAbs( �����!.  

  
  

���� 2. ������� 	
����/����	���� �� 34 ���� ���� �� ����� ���� ����� ��������/��!��
� ���"�!� �!�# ��!$� ���%� ��
&�� 
���"��.  

 Table 2. Serological characterization of 34 Syrian Tomato spotted wilt virus (TSWV) isolates by using specific monoclonal 
antibodies. 

 
  

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

Reaction of specific MAbs with TSWV isolates 

��� �#$�� 
,�� ������ 

-��	���0  
No. of 

positively 
reacted 
isolates ������   Crop 
����  Origin 

MAb-
2  

MAb-
4  

MAb-
5  

MAb-
6  

MAb-
7  

+��! 
Cocktail  

6 �
'�
�  Pepper ��� ()��   Damascus countryside + + + + - + 

4 ������  Tomato  ��� ()��   Damascus countryside  + + + + - + 

4 �
'�
�  Pepper !���   Dar'a + + + + + + 

10 ������   Tomato !���   Dar'a + + + + - + 

8 �
'�
�  Pepper !���   Dar'a + + + + - + 

1 �
��
'  Pepper *��+   Idleb + + + + - + 

1 �
'�
�  Pepper �!�%   Hama + + + + - + 
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��9�%��� ���# -�?
�� ��� @�A�, +�!�	 �%�4 %�5	�� "9�%��� 
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%���� B� 

�(�) *�%�&�� "	�� �	 �?&�'�	 "# $5�
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��� �����	  
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��,	�  $E!5��� 
+>� �(���� ��!����.  

  

  

Abstract 
 Ismaeil, F., A.A. Haj Kasem and S. Al-Chaabi. 2010. Current Status of Tomato spotted wilt virus on Tomato and 
Pepper Crops in Syria and Serological Characterization of Some its Isolates. Arab Journal of Plant Protection, 
28: 120-126. 

A survey was conducted to identity Tomato spotted wilt virus (TSWV) in 643 selected individual tomato samples (leaves and fruits) 
collected from growers’ fields and from some Agricultural Research Stations, and in 250 selected individual pepper samples (leaves and 
fruits) collected from growers fields only, during spring and summer 2007 and 2008, representing 8 Syrian governorates: Dar'a, Al-
Qunaitara, Damascus countryside, Homs, Hama, Idleb, Aleppo and Tartous. Testing collected samples by DAS-ELISA showed that average 
infection  was 11.1% for tomato samples and 41.2% for pepper samples. Virus incidence observed in tomato and pepper fields was 0.7 and 
3.1%, respectively. The highest spread of the virus was in tested tomato samples collected from Al-Qunaitara (41.0%) followed by Dar'a, 
Damascus countryside, Aleppo, and Idleb (21.8, 12.0, 2.6, 1.8%), meanwhile, the rate of virus incidence in tomato fields was 6.1, 2.2, 1.2, 
0.3 and 0.1%, respectively. No virus infection was recorded in tomato samples collected from Homs, Hama and Tartous. Damascus 
countryside was the  highest in virus occurrence in tested pepper samples and  incidence in the field (100.0 and 20.0%), followed by Dar'a 
and Hama (64.7 and 12.9, 15.4 and 0.8%, respectively). No virus infection was detected in pepper samples collected from Al-Qunaitara, 
Homs, Hama, Idleb and Tartous. Reaction of 34 local TSWV isolates collected from tomato and pepper crops with 5 specific monoclonal 
antibodies by TAS-ELISA demonstrated that they can be placed into two different serogroups, where all tomato isolates (14) and 16 pepper 
isolates were similar in their positive reaction with MAb-2, MAb-4, MAb-5 and MAb-6, but they did not react with MAb-7, whereas, 4 
isolates collected from pepper reacted positively with all MAbs.  
Keywords: ELISA, Pepper, Syria, Tomato, Tomato spotted wilt virus. 
Corresponding author: Faiz Ismaeil, General Commission for Agricultural Scientific Research, Damascus, Douma, P.O. Box 113, 

Syria, Email: faizismail@mail.sy 
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