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Table 1. Rating scale for assessing severity of early blight 
(Alternaria solani) and Altennaria leaf spot (Alternaria 
alternata) on tomato. 
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  ����2.          ������ �	
 ��� �	������ ������ ��� �	� ������ ���� 
 �	��
��)Alternaria solani ( ������
 �� ������!��� ��"����� ��

 ��	�� #$�%	%� ��&'!��2005� 2006. 
Table 2. Infection rate and reaction to early blight 
(Alternaria solani) disease in plastic houses at Lattakia and 
Tartous governorates, Syria during 2005 and 2006. 

 
��������	
��� ����  

Plastic houses 

�	����  
Season  

�������  
Total 

����	��  
Healthy 

������  
Infected 

 ��� �	���
�����  

)1 �5(  
Infection 
severity 

(1-5) 

 ��	�
����� 
(%)  

Infection 
(%) 

�����
�  Lattakia  

2005  20  20  0  0  0  

2006  40  39  1  4.1  76  

���!�  Tartous  

2005  10  9  1  3.2   64  

2006  44  44  0  0  0  

 
 

  ���  ����2006�  	 
����        ���� ������ ����� ���� ���
 ������ ���!     �� "#$	 
#%� &' ����(����     )��*� �(+� ���' ��

  ,(�+��� ������ �� -#!�  )71.49%( � ,(�1�� -2��  )70.17 .(%
                ����4 ���� ����' ,��� "#$	 �� ����*� �5� �� ������ �	 �5

����  ������ �� ����� ��&  6)3.82   � 4.18  ������� "#$ �(. �   
#%��
   ������ ����&6    ����' ���� "��	      �!��� ������ ���  -�2��  

)19.27(%     ���' ,�� "��	� �   (�! (�� ����� ��    -�#!� )1.98( 
)  ���%3 .( #$	 
#%��    ����' ,��� ���� " )51.59 %  �3.38 (

     ���' ���� "��	� ��7&8�� �9�!� �� )40.46 (% -2�� ��  :�!� 
  �8;2006  �;��        <���� �&4 �8; �� ���� ��� (��   ��%��� ��$

     ,(������ ���! �� ,(5���� �!+#�� =(�/������    ?��% �� ����5��� 
    ���(��� ����� �8; ���(���� ?7����� � �     ?���� =(� (���� ��$

     ��5����8��� 
@������ ?���% �� ,(������ "#$ )(�(��A� ��(�A� 
B��(�� ��7&8�� ��9�!� �� ���(���� .  

  
������ �	
  

          ?���� (�� ��%� ������ C�1%A� �� �1*�� D@�� 
(�9	  B��% 
Alternaria    �8; ��� � E@��;��     ���%����(����� ���$(1��� 

    ���� ��(�%��� �*�A�� F�4 �	 ��$��     B��%�� �&4 �*��� .  �5���
  ��� ��A� G����*   ���� 
�(���5�� ���� � H���	 ?6   ������5��  "�#$

 �' ����!�� ,�(+� ���H  �	      ��8� �5� "#$,(��7   ���H��� �� . 
�H����           ?�7 �	 ������ �5�� �	 ����(;� ��8�#7 ���!�� �	 ������� 

         ��5� � ���H (���� ������ ����� I�! �E7������  	 �	 ��� �� 
 �H���� ���.  �H���� &;J� ��� �  �!�� �     ��4& K��� �	     ���� �	 �

 C�#� ������1.   L��(������   ����150M300 ��(5�� � ��($� � 
  ���(*�� ������ ��$ 15M19  ���(5�� �    ��H��#�� �9M11  1%�! �� 

��($  �  �	1%��!��  � �������
�5       �����*� �	 ,(��� ��' .   ��	
(����H����   �5�     ������1 ��#�� -!�(�9�     ���!A� =�*� ��
$(+���  �� 6�($ N#�� 2.5M 5 ��(5�� � �O  ���%�(�� ����� )  �5��

1 .(��  ����� E@�;�� F#�     ��(�%���� ��%����(����� ��$(1���  ?�
�(�+� Alternaria solani )20(.  
  

  
   

 ���1. 	%��� ��������� *���+� Alternaria solani �����
 ,�- 
TJCaA	���� # 5×40.  

Figure 1. Conidia of Alternaria solani on TJCaA medium 
(x 200). 

  
�5�  ��O�� G���� �         �������1 C����� �	 C����� 
�(�*���

   ��� ��� 
�& ���!	�.   �5���        ��� �	 ,�(�+� �' ��H���� ����!��
 ��� ���� ����!�� �	 ������� ��$(+�� �	 ����� �,(�2� 
$��%�

          "��! ���� ��� �C�#� �-!� �����1 �	 ��4&50  ���(5��  �
���($ 3M6 ��(5��
.  "#$ �5���    ��!�� ��7  ������5�� P���A�

 (�9� ������H      ��$(+�� �#��� ��8� �� ��� �5 �(O�5  �5���� � 
  �����   ���H �H����  (����  (��7��������  !�� -�    6�5��� 2M5 
��(5����    �H���� ��� I#O 6��� 1�%�� Q� . ���  �H������� -!� 

    � ��#�JO� �	 C�#� ���4&  
�&8        
�& ����H� �����($ 1%���! 
  �#@� ����� 1%��!.      �������5�� �H���� ��� L��(��   ����20M63 

��(5���      ����(*�� ������ �� ��5���� 9M18 ��(�5�� �)   �5��
2(�� :&4 �O���� � E@��;   (��+�� ?�� Alternaria alternata 
)10.(   
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 ����3. ������ ���	 
 ������� �
���� ���  ���	���� ���
�� ��� ���� ����
)Alternaria alternata (    �
����� ��� ��
��	��� !"�
#�$� ��
�%���
 &"� '�*���� �� +���� �,�
��  -���)&�.�� (/�0�
� /�0,12��
300���4�� 30��
��� �2�  2005 
 2006.  

Table 3. Number of surveyed fields, incidence and severity of infection with Alternaria leaf spot disease in tomato fields in 
Aleppo, Hama (Al-Ghab) and Lattakia governorates, Syria, during 2005 and 2006 growing seasons. 

 

�������	 
���	 ���  
No. of tested fields 

 �����	 ����(%)  
% Infection 

�����	 ���  
) ���1 �5(  

Infection severity 
(Scale 1-5) 

������	    
Governorate   ������	  Region 2005  2006  2005  2006  2005  2006  

�����   Safera 24 31 64.84 a 71.49 a 3.84 ab 3.82 b 

���	 ��
   Der hafer 11 14 31.39 ef 35.84 h 2.54 def 1.98 ij 

����   Izaz 13 21 47.51 c 42.17 f 2.98 cd 3.21 de 

����   Efrean 7 9 41.85 cd 40.36 g 3.21 c 2.92 efg 

��	 Aleppo 

������	   Mean  - - 46.40 47.47 3.14 2.98 

�	��   Shattha 3 4 27.37 fg 19.27 j 1.84 g 2.25 i 

������ ����   Kaliet Al madeek 3 3 35.98 de 31.94 l 2.78 cde 3.16 ef 

�����   Ziyara 4 6 64.34 ab 70.17 b 3.86 a 4.18 a 

���	 Hama 

������	   Mean  - - 42.56 40.46 2.83 3.20 

���  Kasab na 8 na* 45.39 e na 2.83 fgh 

�����
�  Badrosieh na 4 na 51.53 d na 3.54 cd 

������ �!�  Ras AL Baseat na 5 na 57.86 c Na 3.78 bc 

���"#�� Lattakia 

������	   Mean  - -  51.59  3.38 

 $��%	� &�%�� 
' (�'�� ��� $�!5%  
LSD at P= 5% 

- - 7.24 1.03 0.47 0.35 


 ����
�� �*������ 6
�� �	� �0
	$� �
�� ��	0� �7
0 8 #�0�
�� ������ 9��:� ��
���� ;0��� ����� 6
��5.%  
Values followed by the same letter in each colomn are not significantly different at P= 0.05. 

* na=   ;�� �2� ;0, �7
 8 2005 �0,12�� �*���� �� . * na= Not avaliable. 
  
 

�������� 	�
���  

����� �    ��� ���	5    
� ��� �����   ��������� ���� )  
����
���� 
� (� ������ ��!��Alternaria solani�  "#  ���$� %#�&�

 '����� '�� )2 ��(  �� %#�*   %��� %#�*    ��+�� �, -  �#��� �������
  �,  �./0  �/���� ��$�� �1��� � -  ���!� %��� %�$�. ��/�   34�� 

     5+ 6��� 7���8� ���� %��0� 7���9�   %�/��+:��� %1�;��� 6; �.� 
   ���� 6���  ��/���� %$!.�� 7��   �������� <���� =.� )19  -20 .( �/

    %�.!+�� <���9� �&+�� %��>� �#;���- �     6�; <+�� =.� ���	
    �1��� 
�$9� 7���  %���.�.�  ��$� �/���� ��$���   �������  "#� =��

   %��>� ��#� "� ��1*-        7����� �4�� %��>� 7���� "� %#;���� 
<+�� =.� )5 -25.(  

 ��!�� ����.� 6����>� ����>� ��	� �/A. alternata 
            �����+ "�#� %1�� =.� <���9� =.� 7���� ���	 =�� %����� -

     �/���� ��$�� �1��� %1�� =.� ���$��.      %$!� %��+� "#��� 34� ��+�� 
         %������ %��/���� <���8�� %�;���� ����.� <���$�� <���8� .

<;����       �� =.� ?�+ � "� 7���9� 34�      ?��#$�� 6; �������� <��
%;�0/���  -  �/�    "�#�� 7���� "� ?,�� ) %�$!� (   ��������� <����

 ��!�� 
� %��+����A. alternata 6������� �0�  Akhtar  
��@A�
)8 ( 
�+/��� 6; .�  ���	  9� 7�� 6;  
�$  �$�#� <+�� =.�- 

%���.�.��   � %.,�� ��1* � B.�        6�; <+��� =.� �.�+ 6��� �$�#��
   -%;�0/��� ?�#$��   C�0�� �/ �9� 34�  7�� B�.��     
�� %��+����� 

 ��!�� %��>�A. alternata) 2 .(   � �&+�� 	$��� ��/ <���9
       � -��/���� %$!.�� 
� ?&� %�+�� 
/�� %�.!+��  B�4/   ���#���� ���	

   � %�.!+�� <���9� =.�      6�; <���9� =.� �D��   =�.�9� ��#����- 
��/���� %$!.�� "� %��#�.  
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  ����� ��	 
�   ���� ������ ���� ���� :      �� �� ���	
� ���� ��� ��
����� ���� �����	�� �
� A. solani  �������� �� ������
��� )1L (

!�"�"� )T(#     ���
�� �$%& ��L1     ����'� ��&	 93.3 %  +��,�
3.7 -� �	��.� #73 % �3.3 ���
�� �	� T1 ) ���%4.(  

�� ������  �0�� ���� �
1�� A. alternata � ��� �� �2����
�����	 ���$&  )88   ����  �&�, ��3     ��4��� ���3 56  (  ������	�

       7�� ����'� ��&	 �$'� +�,� ���'�100 %  +�,�383.1   ��%��	 
  ���� �����
� ����'9�� ��&��,� )A39 �  L8 .(    ���.� ��2�����

  �0�
��)20 ����  (  �1�
4�� ��� �� )    ����'� ��&	26.7 %  +��,�
1.3(�&�,���  ) ���'� ��&	93.3 % +�,�2.582.7( ) ���%4(.  

  
�������� ����� �����  

           �� �&������ ��:����� ��"�� ��� 5�	
� �;,� ���'9� +�, �	����
          �� #5���	���<� ����<� -.��� +�;���� �21$�� �4�� ���� +���	���

     ���'=� ���.��� ���.��� ��� �� �2���� .     ���:����� ��"�� ��� >$��
  ����.� ���6 ���� 19  �	�; #?����"          ��;� �����.� ��	� �&��@ 

 �������4����)11068 #10209 #10020 #Golden Landy 
�10344( .   ��6 ��;21         ���� �����.��� "�&��� �
� �� ?����" 

          ���4����� �;� ����.��� �"&��� �	� ��" ��& ��� #���"1��
)10179 #10200 #10017 #10525 #10394 #Golden West .(

	�;� ��:����� ��"�� ���� ��6��4���� �;� ���'=� �$��� �.  

 
�������	  

  
    +���	��� �6 A&��� BC��	 ���,6/�"��"��      ��C������ ��� �������� 

          �� +�2�� �C��� ��	:�&�� #��4����� �; �� ���$& �	�; ��;��&����
           E���� ����'� ��� ��� !�"�"� ������� �����2� �� �;

 +�;���� �21$�� .    � ��4���� ��� +��	 F�
��     7��� ��C����� G�H �
        ����2��� ��������� +���I� �����,�� �����H�� ��������� ���	� .

           ��1$�@� J��	K� ��	�� �&�� ��@ 5��� �;,� +��� L�� �����	���
         E
��� �4
� -� �
"�.���� ��%�
��� ��C����� ���"1�� �������� ��

     E���� ��� -	� ���)4  #12  #14 (     ;�	��;���� -��%�� �6 ��; �
           M��@ ���2 �: ��� #+��N' -.� ������ ��$� ��� ���� #����O�
            ���2� 5��� ��<� P#�4�6 J������ Q� ��.� �	���� ���%� �H �C�����

     �6 ��4���� ���� ���'9� R��2 ���     ���,� ��
.�� E���6 ��K�
)7 .(   ST@ ��$�� F�%� ��;        T��1@� �%6 �� 7$1&�� ����O� ��$.�� 

 �	�� ���:;��        G���� ��H� #�&6��� ��	�� -�%,�� ���"���� �;2���� ����

      Q$2��� 6��� 5��� E������� ��� 7�� 5�U�    ����<� 7$� 7��<�
 ?��%������� �%4�	�� �1�:;�� 7$1&��)11 #25(. 

  
  ����4.           ����� ��� 	
���� ���
 �
� ����� ����� ���
  

)SunRise (   ��� ����� ������ ���
��� �������Alternaria 
alternata  �A. solani      ������� ��! "�#��� ���� �� ��������

2006.  
Table 4. Incidence and severity of infection of tomato (Sun 
Rise Variety) artificially inoculated with virulent isolates of 
Alternaria alternata and A. solani isolated from different 
sites in Syria during 2006. 

  

������ ��	
  
Isolate source 

 ���
������*  

Isolate 
name 

���  
 ��	��

(%)  
% 

Infection  

 ���
��	��  

)1 �5(  
Infection 
severity 

(1-5)  

Alternaria solani 

�����  Tartous T1 73.0 cdef 3.3 ab 
���	
��   Lattakia L1 93.3 ab 3.7 a 

Alternaria alternate 

��   Aleppo A5 73.3 cde 2.2 efgh 
��   Aleppo A8 80.0 bcd 2.2 efgh 
��   Aleppo A11 53.3 gh 1.7 hijkl 
��   Aleppo A12 86.7 abc 2.4 efg 
��   Aleppo A19 46.7 ghi 1.7 hijkl 
��   Aleppo A22 80.0 bcd 2.1 fghi 
��   Aleppo A32 33.3 ijk 1.5 ijklmn 
��   Aleppo A39 100.0 a 3.1 bc 
��   Aleppo A46 60.0 efg 2.1 fghi 
��   Aleppo A51 33.3 ijk 1.5 jklmn 
��   Aleppo A68 93.3 ab 2.5 def 
��   Aleppo A80 60.0 efg 2.0 fghij 
���� )����(   Hama (Ghab) H2 73.3 cde 2.2 efgh 
���� )����(   Hama (Ghab) H6 33.3 ijk 1.3 lmno 
���� )����(   Hama (Ghab) H10 40.0 hij 1.6 ijklm 
���� )����(   Hama (Ghab) H13 73.3 cde 2.2 efgh 
���� )����(   Hama (Ghab) H17 93.3 ab 2.7 cde 

���	
��   Lattakia L2 40.0 hij 1.6 ijklm 

���	
��   Lattakia L5 66.7 def 2.1 fghi 
���	
��   Lattakia L8 100.0 a 3.0 bcd 
���	
��   Lattakia L9 26.7 jkl 1.3 lmno 
���	
��   Lattakia L12 46.7 ghi 1.9 ghijk 

 ��� ����� ��� ��� ����
 ������ �����5%  

LSD at P= 5% 

 18.12 0.51 

            !�� �!����� ���� �"��# �$�� & '������ �"#�*�� +��,# ���#���� -�.�� �
������ ����� 0.05.  

Values followed by the same letter in the same colomn are not 
significantly different at P=0.05 

 *T  =����� 1A  = 1�� H  =����2����1 L  =���	
�� .  
* T = Tartous, A= Aleppo, H= Hamah-Ghab, L= Lattakia. 
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 ���2. ����� ��	�
��� ���� Alternaria alternata ��� 
 ��
���PDA����� � 5×40.  

Figure 2. Conidia of Alternaria alternata on PDA medium 
(x 200). 
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   ���@ ����1. �
����� C���� .      ���	
�� +���� >9��� �� &������ ���

           "�,�) :D���� ������ �
��� �������� ������� +�� 2�< 3
E� 
)
          /��1� F;�� �A� *"��1�� G��� ���!�
�� ��
.�� 2�# +���� "��1<

 H���A�)15 *25.(  
             ���,1 �,	 ���1�� B�	 
�.� $
# G���� �;' �� ���� ���

        ��� F�1��A� B��A� >��� -�� ���
?� ���4��  ��	��� >)���
      *=��� ��	��� �	 /�0�� ���1� >)���� /��      I,�; 3��� 
)�   2,�<

         �?� &�! ����1�� ������� ����� "�.
 "������ �	 /�����
���� < *$�     ��,�� �? &�! "0�� ;/ �,����    /,�� �,	  29.6 º K  
  �49.2 %   =�,��� /�0�� �	� 29.3

 

º   � K42%    ����,��� 2,�# * 
) &�
.5(.  

 3��� 
)�         ��);��� ��	��� �	 ���4< �
?� ���1 2�#� ��� 
   $��� &�!2006     � ����� "�.
 &�
�#� 2�<    �,����� %�,���

����1�� )2 *9 (>��. &�! $����� �?�.  
           =�,��� /�0�� &��� �	 ��1
�� ���4< ���1 &�.�� ���� ���

     &�! ���4�� �
? I�;��2006 .       2,�< -�,�!1(� �;' 3��� 
)�
           /,�� >� 8�1��� $����� �?� &�! 8����1 ����� "�.
 %����

           F,���� &���� ���� �	 
�
? -��!1� &.� ��� *��);����)39.7 
$� (    	 
�
? -��!1� >� 8��	���        �,���� &�,! ����,1�� ������ �

����1/&���M����/����� ��
1��� ��1 $��� ��	 �'� ) &�
.5.(  

  
  ����5.      ������ ����� ���	 ����� )º�(     �����
� ������� �

  ������(%)     ����� ����� !��� �)"� (   ������ �#$&#��� '&
 '���� !*+ '�,�� -��� #���� '��2005 � 2006.  

Table 5. Mean monthly temperature (Co), relative humidity 
(%) and precipitation (mm) during 2005 and 2006 at 
surveyed governorates in Syria.  
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�����/���	
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16.1  16.8  61.9  70.9  19.5  84.0  

���
/����  
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25.1  24.5  37.3  62.3  
5.3  

2.0  

�����/�����  
June 

29.8  27.1  45.3  60.8  15.0 0.0  

����/�����  
July 

29.6  29.8  49.2  58.2  0.0  0.0  

���� )�����( Hama (Ghab)  
�����/���	
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���
/����  
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�����/�����  
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25.2  30.1  42.0  33.7  0.1  0.0  

����/�����  
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�����/���	
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���
/����  
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�����/�����  
June 
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����/�����  
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�  23.7  �  85.5  �  85.5  
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Abstract 
Atik, O., A. El-Ahmed, M. Abou-Shaar and M. Yabrak. 2007. Field Survey of the Alternaria Tomato Diseases, and 
Research of Resistant Genitic Resources in Syria. Arab J. Pl. Prot. 25: 129-137. 

A survey for the occurrence of Alternaria spp. diseases, in greenhouses of Lattakia and Tartous provinces, as well as in the open fields 
of Lattakia, Tartous, Aleppo and Hama (Al-Ghab) provinces was carried out in Syria, during 2005 and 2006. The Survey included 114 
greenhouses and 170 fields grown with different tomato varieties. Results showed that early blight (caused by Alternaria solani) disease was 
reported in one greenhouse in each of Lattakia and Tartous only. However Alternaria alternata was reported for the first time in Syria as the 
causal organism of tomato leaf spot and blight disease in the open fields. Incidence and severity of infection by the latter disease were 
significantly different in all surveyed fields. Two virulent isolates of A. solani, 110 isolates of A. alternata (88 nonpathogenic, 2 highly 
virulent and 20 moderately virulent) were isolated. Twenty four genetic resources of tomato were screened under growth room conditions. 
Results showed that significant differences were found in incidence and severity of infection in all evaluated genotypes, and they ranged 
from resistant to susceptible. Five genotypes proved to be resistant against both pathogens, and should be consedered for future breeding 
programs in Syria. 
Key words: Tomato, early blight, alternaria leaf spot, survey, genetic resources 
Corresponding author: Omar Atik, Plant Protection Department, Faculty of Agriculture, Aleppo University, Aleppo, Syria. 
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