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�11 �� ��"� Helminthosporium spp. �4"� �9 �� 4> ,��:;� D�'�> �� Alternaria spp.� 14 ��:> C���� D�'�> �� �5�� ��6� �$%�� �� ��"� 

������ ��� ���	��� 85�� . ����' 23��� ����� ������������� ����"��� E3�:
����4"�5�� �������  Fusarium spp. �������� 0� 5 �� ������ &''�� 1���� 
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�"H�+ ��'�� 0��#� ,<��+ 5	�4�� �� )17 �24.( �	$�G /�'����� 
 ,������ /��#B ,��# ��E#� ��B5	�4�� ��'�	 0.�� ,����� &+ 
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 F. nivale �F. avenaceum� Rhizoctonia solani  �R. oryzae �
Alternaria solani	  Helminthosporium sp.) 4 �8 �20.(  
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0	�4( 5��B �)80	�4 ( :��4 �)60	�4 ( ���� �)50	�4  ( ,.�4��	
)50	�4  .( /�#�� ?@8 0���� /����#�� /
E� ,���	�� 0�4 0. ��

 &#���� D'#�� �	6 &+ I�
	)GS = 75 – 85) (32 .(�@��� /�3+ ,�
 �,#�� 0. �� ������ ,��3>� ����� /�"H� &��� ,������ /4�
 0	6� /�Q61	 ��"#� ,���*� ,��%> �	�#3�� ���� ��� 0.�� /��<	

0.58 !� /��	�.	��7 0	�4�� 9�����E /��� ! %�.�� !	��	3�� 
0.5 % ����5 ��	 �����1� ���� !����� �6���� ������ /��<	 �M��1� 

 ,1�	 ��� /� !8,���� ����� . $��� M��6� &+ �6��� /��%
 �6�� ,�.���@�9�6�6� /�#��� �6� ��� !� S%	���.�S ���;

)PDA ( A��B ��'� %�.��� ������#. $	�4�� ��'���13T� / 6��8�� 0
����.��� 	�# .�#� M��6*� /#'4����4 ,���  25 º���'B �� O  

12 !@H	 ,��� 12 ���� ,��� 7 S10!���  .��� /34+ /������
 �&�	'�� �"���� !��E���� /�#����� �6� ��� ��	6���� ,��6��
 I�
.	 �"#	�	 ��������� 0.� ��� 9������� ,��6�� O�#�*� /��4	
 �� /=%��� ��� 5�4 !8 ��	 ��7�����	 U�	�V� ,��.��� C��3E��

O#� 0..  /=%��� ,��#� !�H4 !8 ��	/�#� ����4 ,���  4 º O
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 ��4�	 ,<	� �� 9���� ,�%� 0.� /������� ��'4� !�  
)Single spore colonies .(	 �� ,�%� 0. �� $����� W����� �'4

 ,������ ������ 5	�4 ��� �"���#� M��6)9( �'	 
B �100 U 
M�	� &+ ���� 5	�4,��  250 �"� ��'� !8 �0� 100 ��� 0� 

 ���� /.��	���%�� ����� �� C�E��� 0�1 ������� /��� !8 ��	 
�#� �@.	�	*������4 ,���  121 º ���� O20,��1�  . /4��

 �6�� ,�%��� ������� �� C��1� ,8@8 ,+�'X� 5	�4��1  �!�
�#� /#'4	����4 ,���  22 º ���� O15 9���	� I��4��� �� 9��	� 

 O#��� ��� 0	34�� &+ �6�� 	�#�0.5	�4�� . ��� 5	�4�� /��# 

 ��4 ��� 0.�� /�Q�1	 ���E��� ����4 ,��� �#� /.��	 ���# M�	
�#� /H4	 ,�1�	 O��.� &+ /�'	 !8 /�����4 ,���  4 º O

�"���E��� ��4�.  
 &����� ����� �#3 !��E���� ,�'���>� ������ ,���� /
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" !��1" . &+ 5	�4�� /��% O	G. 0	6� ���F3 ,�.���@�8  !�
1	 �66 ,��� �� ,�G� ,����� ,6�E� /��� �������� ,��8� !� :0�� :

 5�	�	)1 : 2 : 1!�4 /!�4 .(�� ?�8 Z��OJ. !8 ,������� ,6�E��� 
 5	�4 O�E /�'	 &����� ����� ��,����� �6� ���)  ,8@8 0����

,�%� 0.� /���.�( /��# ��. 75!8 ��	 �$����� W����� �� ,�4  
����� ,6�E�� /�'� K����� ,��3!�  . ��. I��OJ.  �7��. �E;

$����� W����� ,+�'B �	�� .�� /�'	O	G. [��	3 &+ ������� 
 K�����5�� $�� &#�	3�� ��B ����� ��'� !8 !� O	G. /�'	 ��. 
O	G.\�E� [��	3 &+ $����� ��< �7����  .�� /.��O	G. /4� 

� �� ,���1 /���.� ,��4�� �#� /�	�	 �,��+��� �	�H &.� ����
/��#�� ���4 ��� ,H+�4��� .5	�4�� ��� 0.� ��� D���#�� /
E� 

,#����� /��#>� &+ /��+ &��� /34+ ��. �,����� /������� ���	 
 ��	 �,������ ,1�	�� ,�4�� &+ I�
	 ����� 0.� ,������ /4� ,��@���

 �"#	�� ,��# /��4 !8 &���� O���� !�� M+	)0S3() 10( �?�4:  
0=��  �,���� ,��@�1= �� 01� 25 % &#��� �	���� �	�� ,��@��� ��

�*� 	� ��	2= 25S50 % ��	�� ,��@��� ��3= �� �8.� 50 % ��
�	�� ,��@���.��4 &+ ,'��� ��< ,�%��� /����� , $� �	"H !�� 

��4 &+ ,'��� /����� ��#�� ,������ /4� ,��@��� ��� �	��, �	"H 
��� /���� �� ,��� $� �
B ,������ ,���� ,�%��� /�����	 ��	�

/������� 9��	� 	� 5	�4�� 9�#�� /8�4�.  D��#�� !��E���� D���#�� /��4
 &��34>� 0��4���Genstat 7 ������� 0��4� 0	��	 �ANOVA  ,��1	 

\	��� �#� $	#�� M�+ 01�0���4�  0.05.  
  

 4���� ����� ����"Fusarium   

 O#��� K�	#� /��4Fusarium M��6 �� ,��	� �� ,�	%���� 
 C��3E �� �"�#����	 �,��	�	+�	���	 ,���%��� �"3��3E ,����

5,�	"�� ,+	��� K�	#� ) F. culmorum�  F. graminearum�  

F. avenaceum�F. equiseti  	 F. poae( ��7��. /��E��� 
034����	�� �"��� &�	��� %.����  �����	 ���3�� ��
�� ���4�� 

)CIMMYT(�I��.��� .  

 &+ ,�	%���� ,��4��� /=%��� /�1	10 ��� �̂�#� ������ 
/��������� ,��	*� ,���%��� �"3��3E . ,�%� ,�	��� 0. �� 
E�

�"��	��� ��' ,���� �8.*� ,�%��� 08�� ��4�	 . /=%��� /��%
 /�#��� �6� ��� �7���� K�	#*� I�
.	PSA) �6�6� S%	�.� S

���; ($��� M��6� &+ �6�� ,�.���@� 9  ��� $	�4� !�25  0�
M�6 0. &+ /�#��� . �6�� �4�	 C�1 K�%0.5 ���� !� 7 &+ !��� 

68 ���� ���	
�� ��	�� ����� ����   24 ��� �2) 2006(  



�#� /#'4 !8 �,�%� 0.� M��6� ,8@8 0����	 M�6�� %.�� ,��� 
����4 22 º �� O12	 ���'B ,���  12!@H ,��� .  

 9���	� ,���#�� /��������� ��61� /
E�)!�/!	�( ���	 �10!���  
 ?�4 �� /��������� ,���%��� C��3E�� /��� ��'4��� ��

�"���	 ��������� $	���� �6��� �	�	 	�#�� ,���6 . /34+ ��.
 ���F3�� ,���#	.�� U�	�*� 0.� ?�4 �� ,��"���� C��3E��
 U�	�*� /���	. 5��<	� �	�	 0�� ��. �/��	 �B �7�����	 ����.��	

 ����.�� ,���#	.��)����	�	��� Sporodochia ( ?�4 �� �"3��3E	
�'	��� ��.�	 �	��� . ���	21 U�	�*� 5��< 	� �	�	 /��� 9��	� 

�"�'	� ,���6	 ,����@.�� .  
 D��#�� !��E���� D���#�� /��4SYSTAT ��� 0	34�� !� ?�4 

 66E�)$�	�#� (�� K�	#�	 /=%��� :
7 ��� ,������ ��4�� !	���%	
 ��7����	�
7 D���# /#�	1 0�1 �� ������� ��#3��� �� 0��4��� 
Nelson�	�E;	 ) 19( O#��� ,������ K�	#*� ��#3�� Fusarium.  
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 &��� ����� /����#� ,������ /4� ,��@��� �� 0%��� D���# /�"H�
 K�	#� ��� �	�	 ����� ��� ������ �	
��� ��� ��� ����� 0�4�

V� ���� ,��6+ O�#�Helminthosporium  �Fusarium �Alternaria 
	Rhizoctonia�,�	����� /�H+�4��� 0. &+ ,�%	� /��	  . M+�	��

 ?�4 �� I�
	 �,���� ����� /����� �� ������ ?�4 �� ,���#�� :
7
 ����� �
"� �%����� ����*� �� O�#�*� I�� 6�����)2 �4 �8 �

11 .( K%	� 6�	�� ����� !�� 0.��	 ,��# &+ 9��	#�� K�	#*� I��
 O#��� ,������ /=%��� /��4� 
B ��7����Fusarium ���� ���� 

)57.1 (% �� ,#����Rhizoctonia) 31.6(% �Alternaria )6.7 (%
	Helminthosporium sativum) 4.6) (% 0	��1 .( ��� ���

��� �� /�H+�4��� ��� :���� W	���+ �4�	�� O#��� \	���  
50 S68.3 %�	6� Fusarium spp.	 0 S13.5 % �#�H. sativum 
	2.9 S13.6 %�	6� Alternaria spp.	 20.5S41.1 %�	6� 

Rhizoctonia spp. . �	6� &����� ������ \%�� �1	Fusarium spp. 
 ��� ?��4B &+ I���� &��� O#��� �
"� ,������ K�	#*� ��8. ��B

����� �	
� ���.� ����� �� I�
 ��B ��'�  �"� 0@E 
# �1 &��4�
����/ M+���� $
�� &#���� D'#�� �	6 &+ /��#�� ��. ���#� 	���  

 &+ &�	6��� \	�4��� ��'	 ,����� ����4 ,��� K���� �� 9����
 �	6+ �	6� ���� $
�� ��*� �,�����Fusarium spp. 5��4 ���  

H. sativum )1 �25 �27 .(  
  

	���*��� ���
�� 	�1���2� 3��&��  

/=%� ��� $	#�� 0.�� ,�'���>� ������ /#����  
Fusarium spp. ��� �� �"� ,��3>� ,��# /4	��� 
B �,��E��� 0.0 %

)91,'��� ��< ,�%�  (	 100) %,������ ,���� ��4�	 ,�%�( �
 /=%��� ,��� /4	���	)72,�%�  (,�����	 ,��'�� ��� �� . �"H_�	

 0	��2��� ,���� �8.*� /=%���  5	�4 ��� ?��4B ��B /��6��� &
 /4� ,��@��� ,��3B ��B ,+�'B �,���#�� /������� /	� 	� �"���#B 0�1

,������ . ,�%��� /���	A10 ,��3B ,��# ���� )100 (% ���� I�
.	
 ,��3B ���) ,���3( ����E��� 5	�4�� &8�8 ��� /8�4� ��. �  

)10 03� �� 5	�4 15,�4  .( ,�%��� ���A194J+  ,��# 9�'�� /8�
 ������� ,��3B ���	)90 % ,���	2.7&��	��� ��� �( /8�4� ��. �

 ����E��� 5	�4�� �3# &��	4 ��� 9�'��)85	�4  .( ,��# /4	���	
 ��� �� /=%��� &1�� &+ ,��3>�53.3% S73.3 % ��� /4	��� ��.

 ��� �� �"� ,��3>�1.2S2 ��� /8�4�	 �0S8 /	�	 5	�4 0S5 
/�����.  

 
 ����1.  ���� ����� (%) 	� 
��� ����� ������ 	��� ��� ����� 
��� ��� 
������ ������� 
�� ���!��� 	� ���"���� ������� #���$�

 &��� ��� '�*�	� 
�+,��� #�-  &,.�����/�� '!-  2003.  
Table 1. Frequency average of fungi isolated from the sub-crown internode of infected wheat plants from durum wheat fields 
collected from five Syrian governorates, during 2003.    
 

 
 

��
��     %Frequency % 
�������  

Governorate  

 ����� ���
�������  

Number of 
surveyed 

fields 

 ������ ���
������� 

Number of 
tested samples Fusarium spp. H. sativum  Alternaria spp.  Rhizoctonia spp.  

1��  Aleppo 10 30  ab 59.1   bcd 1.2   a 13.6   Abcd26.1  
2���  Hama 6 18  a68.3  ab6.7   abc4.5   Cde20.5  
1���  Idlep 8 24  bcde50.0   bcde0.0   ab8.9   a41.1  
����  Daraa 5 15  abc54.5   bc1.6   bcde2.9   ab41.0  

���3��  Hassaka  5 15  abcd53.7   a13.5   abcd3.4   abc29.4  
�������  Mean     57.1  4.6  6.7  31.6  

LSD     17.4  7.1  10.4  15.5  
 ����� ��	 
����� ��� ����� ���� � ������	 
������ ����� 
	������ ����������� 0.05.  

Values followed by the same letter in the same colomn are not significantly different at P = 0.05.  
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 $	#�� 0.�� �"���	 ,��3>� ,��# 6�	�� 9�'�� �����	  
 /=%� ���Helminthosporium sativum �Alternaria spp. 

	Rhizoctonia spp. . ��< ,�	��� /=%��� :
7 ��� �� ��.	
 /=%� ,+�. /�' ,'���Alternaria spp.) 5/=%�  (	 14 

 �� ,�%�Rhizoctonia spp. ��� ,��3B ����� ?�4� !� &��� 
,������ /4� ,��@��� . I�#7 /#�. 0�������	5  \�E� /=%� ��

 ��E*� �6�� ,��@��� ��� �'�	 0.�� ,��3>� ����� /8�4�
,������ /4� �	 11 �� ,�%� Helminthosporium sativum 
B �

�� ��� �� �"� ,��3>� ,��# /4	�20S80 %��� �� ,��3B ���	  
1S3)  0	��3 .( �	
��� /��#B M�EB ��B /=%��� ��� /��	  
)5 �� /=%� Helminthosporium sativum ( ��� /������� /	� 	�

 /��#>�)�6�� /�
 �� ����%�( I�� �#� ,��3>� ,��# /F��	 �
 /=%���100 %	 �"��� ,���3.  

7 &+ ,�'���>� ������ D���# /�+�	�� ,������ :
 �� ������ �

B �,������ 0���*� ,��3>� ,���# ��'�� 0�.�� K	#� ��B /���� 

������ . �	6� ,��3>� $�G� ��+Fusarium spp. 5	�4 ��� ��B 
 /��#>� &+ �"��+	 �����)33( ����� 
B 0	�� 3 /�
 ?��4B ��B 

 0�1 �� ��'��H. sativum .��� /	� ��B ,��3>� $�G� ��. /����
 ����� /������ ��.���� ,��3>� 5���)25(. ��� ,��3>� ��� 

 ��� ,�#� /�#	�� 0.� ��� �"H�+ 	�#�� &+ /����� &��� /����#��
 ,������ /4� ,��@���)13( . /=%��� �� ���. ��� �	�	 \%�� �1	

 `��� &��� ,��6�� K�	#*� �� ���. ��� �	�	 ��B ,'����� ��<
�� ��� ,������"���4�� !	��	 /��#�� ��� . ��B ,������ :
7 D���# /����

 K�	#� 6����� M	�Fusarium spp. ��� �%����� ����*� �� 
 �	
��� ��� ���� ,��3��� ����� /����#� ,������ /4� ,��@���

 	� �7���� ?�4 �� ��	� �,�	%���� \�E*� �	6�� �� ,#���� ������
,�8���� ��"����� K���� ��� I�
.	 �"8�4� &��� ,��3>� ,��#� 

 �
7 K�	#� ���4� ,�	�4� ��� %�.���� !� ��+ I�
�	 ��"� ,��3>�
O#���.  

  

 ����� ����"Fusarium spp.	1�����   

���� 0	�� 4 /=%� ����� ��B Fusarium spp. ,��� &+ 
�7	�#� /�# 
B  ����%���A10	 A19 0���� 1.1!� / I��� �����1�	 �!	�

�� �6�� �� ,3F. graminearum��B :	�# 0��� 03	 $
��   
1.2!� /!	� . ,�%��� ���K2 �7	�# 0��� %	���� !� 
B ,��6� /#�.+ 
 ��0.3!� /!	� . �� 0. �"H	F. avenaceum 	 F. culmorum 

 	�#�� &��6� 9�'��)0.6!� /!	� .(� ,��� /4	���	 &1�� &+ 	�#�
 ��� �� /=%���0.7 S0.9!� / �!	�,��� �#�	 ��� �� �7���� K�	#*� 

0.9 S1.4!� /!	�.  
 0	�� �"H�	4 ����E��� /=%��� ������� �	� �����  ���

$%�.��	 $�7%�� �&#��� �&�#���� �&�������� ����*� . ���� /6��	
 ��� �� �"�+�8. &+ /4	��� ,�#61 ,���	7 /�	�# /��������� I��

,6�	����	 ,�E�� .� I�� /��#� ��. ����. ,���#	. 9�<�	�� /=%��
)Macroconidia(� ������ ���8.��	 ����#�� ��� �� �7����� &+ /4	��� 

 ,�%�	�� ,�E'��	 ,�	���� ,��+��� �"#� ,��E� 0�.�J� /�"H ��.
�������� .� ,���� U�	�*� I�� /#�.	 �� �7��� W	��� ,�'�� %��	4

 ���1S4 ��� �� �7����� 6�	��	 3.4 S5.3 × 15.2 S41.59�#	�.��  .
 ���F3 ,���#	. 9�<�	�� /��#� ��.)Microconidia ( ��#8����K2 .

  
  

 ����2.  �4���� ���56� ���� �����&, 7�5�� 
����� " /��1" 
9"�� :������5� 2������ Fusarium spp.����� �;3$� .  
Table 2. Average of infection incidence and severity of “Cham-1” plants inoculated with Fusarium spp. isolates.    
 

����� 
��� 
Source of isolate  

 ��
����� 
Isolate No. 

 �	�� �����
 �	��!%  

% infection  

 �	��! "�# �����
) $� ���0&3(  

Infection severity 
(Scale 0-3) 

������� '�	�� ���/ ���
"
	�*�� '�	�� 

Number of rotted seeds / 
No. of tested seeds  

����� �
��	� ��� 
Number of dead 

seedlings  
1��  Aleppo   A10 100.0 a 3.00 a 10/15 0 
1��  Aleppo A19 90.0 ab 2.70 b 8/15 0 
1��  Aleppo A4 53.3 ef 1.37 fg 1/15 0 
1��  Aleppo A16 70.5 cd 1.90 cd 6/15 0 
����  Daraa D14 53.3 ef 1.27 gh 2/15 0 
����  Daraa D49 53.3 ef 1.27 gh 3/15 1 
����  Daraa D74 60.0 e 1.56 f 8/15 3 
����  Daraa D62 60.0 e 2.00 c 5/15 1  

�3����  Hassaka K31 73.3 c 1.20 ghi 3/15 2 
�3����  Hassaka K2 60.0 e 1.80 de 0/15 5 

LSD  10.25 0.19   
 ��� ����� 
	������ ����� ����� ��	 
����� ��� ����� ���� � ������	 
��������� 0.05.  

Values followed by the same letter in the same colomn are not significantly different at P = 0.05.  
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 ����3. 7�5�� 
����� &, �4���� ���56� ���� ����� " /��1 " 
9"�� :������5� 2������Helminthosporium� Rhizoctonia.  
Table 3. Average of infection incidence and severity of “Cham-1” plants inoculated with Helminthosporium and Rhizoctonia 
isolates. 
 

����� 
��� 
Source of isolate  

����� 
Isolate No. 

 �	�� �����
 �	��!%  

% infection  

 �	��! "�# �����
)� $� ��0&3(  

Infection severity 
(Scale 0-3) 

������� '�	�� ���/ ���
"
	�*�� '�	�� 

Number of rotted seeds / 
No. of tested seeds  

����� �
��	� ��� 
Number of dead 

seedlings 

Rhizoctonia 
�3����  Hassaka  K12 40.0 efg 1.2 f 15/0 0 
�3����  Hassaka  K28 53.3 e 1.4 e 15/0 0 
�3����  Hassaka  K27 73.3 c 1.6 bcd 15/0 0 

=���  Hama  H58 20.0 h 1.0 g 15/0 0 
����  Daraa  D41 33.3 gh 1.7 b 15/0 0 

Helminthosporium 

�3����  Hassaka  K16 40.0 efg 1.2 f 15/0 0 
�3����  Hassaka  K21 46.7 ef 1.0 g 15/0 0 
�3����  Hassaka  K72 66.7 cd 3.0 a 15/8  2  
�3����  Hassaka  K13 100.0 a 3.0 a 15/15  0  
�3����  Hassaka  K6 100.0 a 3.0 a 15/15  0  

1��  Aleppo  A52 46.7 ef 1.0 g 15/0 0 
1��  Aleppo  A47 46.7 ef 1.6 bc 15/0 0 
1��  Aleppo  A68 100.0 a 3.0 a 15/15  0  
=���  Hama  H45 100.0 a 3.0 a 15/15  0  
=���  Hama  H63 80.0 b 3.0 a 15/11 1  
����  Daraa  D36 100.0 a 3.0 a 15/15  0  
LSD  6.7 0.1    

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

  
 

 ,�	�'���� �,�	3��� �"#� ,��E� 0�.�J� U�	�*� I�� /�"H	
 /4	��� 
B �,������	 �� !��� ��< �"'�� ������ ���8.��	 ,������ ���

�4�	 %��4� !��� �Ea� �����	 .��� �� /4	���+ �7����� ���  
2.3 S3.8 × 7.2S10.69�#	�.��  . K�	#� ��� A��
 �&��� M�6#�	

 ��+ �/���#8��=� ��� �� �7����W	��� \�� ,�'���� %��	4�� ��� 
 �6�� ����.�� ,���#	.�� U�	�*�F. avenaceum ��� �� 3 S7 �%��	4 

 ��B U�	�*� I�� 0	6 03	 ��.79.29�#	�.��  . ��� �6��F. poae 
	�� D�#� 0� �����. ,���#	. 9�<�	�� D�#� !�+ &��� 6�+ ���F3 ,���#	. 9�<�

,�3���	 ,�	�. 0�.�J� /�"H .���6�� D�#� !� 0�������	  
F. culmorum	 F. graminearum���F3 ,���#	. 9�<�	�� .  

9�'�� D���#�� /���� /=%��� �� ��B K2 �A10	 A19 /��#� �1 
 ��� �� /4	��� ��"�'	� ,���6	 �7��� &+ /#���� ,����@. 9�<�	��

����� &+ 	� ,�8@8 	� ,���#8 	� ���� ��B /#�.	 ������ ���8. 	� ,�
0�@�)  0	��4( . K�	#*� ��� A��
 �&��� -��#�	F. culmorum �

F. graminearum	  F. equiseti ,����@. 9�<�	�� 9�'�� /��#� &��� 

�7���� K�	#� ,��� �#� H4@� !� ��4 &+ . /=%��� �#� /H4	� ��.
A10 �K31 �D49	 D62  /���	.)�����	�	�� ( ,������� 	� ,�#�

 0��. ��� /�8�#� 	� �"6�4� &+ 	� ��������� %.�� &+ /�	6�

 ���	#�� �#� A��
 �&��� H4	�	 ���������� �6�F. culmorum   

	 F. equiseti . /=%��� ,��� �#� /���	.�� I�� �"H� !� 0�������	
����E��� �7���� K�	#*�	.   

� ,�����	 0	�� &+ ��+	���� C��3E�� I�4 0��4��� �6�� 
 D��#�� !��E���� &��34>�SYSTAT 9��	�#� )Cluster ( 5�	�� ��4

 �� ,�	����� ,����� ,��4��� /=%��� ,���1 ,��� C��3E�� I��
,��E����� �7���� K�	#�. 0.� ����	 1 �7���� K�	#�	 /=%��� �� ��B 

������ ���	�#� &+ /�%	�.  K�� ���	�#� /4� ��B 0	*� �	�#���
 �����4��� ����%��� 0	*� �	�#��� /4� 0��K31	 D74K	#�� ��   

F. avenaceum �� ����%��� ����7 ��� ,���� ,���1 �	�	 &#�� I�
	 �
\�E� ,"� �� ��E*� K	#��	 ,"� .&#�8�� �	�#��� /4� 0��	 6 

 9���� ��7���� K�	#� �� $� 0��� !�	 ,��4� /=%� �	.� �� 5�1� �"#�
 K	#�� ��BF. avenaceum 9�'��.  ����%��� �� 9�'�� ��� ��.A4	  

D14 ����%��� ,��#��� ��*� I�
.	 ������ ��"'�� �� ������1 A16 
	 D62 . 0�� ���	�#� /4� ��B &#�8�� &������ �	�#��� K�� ��.

 K	#�� 0	*�F. culmorum  ,�%��� ��K2�,���� ,���1 ,����	  &+ 
 ��� &#�8�� 0�� ��43 &7 K�	#� F. equiseti� F. graminearum   

	 F. poae  ,�%��� ��A190	*� K	#�� 5�1� /#�. &��� . 
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 ����4. 	� ���� 
9"� ���� ������,������ ����"��� >��5-�� Fusarium spp. ���5� ��� 
������ ������� 
�� ���!��� 	� 
�"� 
�� ������ 	��� �������� �4� '!- ����� 
�+,��� ���- &, ��"�� &��� ��� '�*� 	� 
��� ��*�� ?�� ���/ ����2003 @���� ���-� 
�A��3 
��-��� 2����.  

Table 4. Cultural and morphological characteristics of ten Fusarium spp. isolates obtained from sub-crown internode of infected 
durum wheat plants collected from five Syrian Governortates during May, 2003 compared with 5 known species as checks.     
 

��������	 
��  
Colony color 

�����	 ��������	 �	��	  
Macroconidia spores 

������	 ��������	 �	��	  
Microconidia spores 

�����	 ������	  
Sporodochia  ��	

�����	/ 
����	  

Isolate/ 
species 

 ����
 ����	

��/���  
Growth 
cm/day 

 ����	
�����	  

Bottom 

 ����	
!����	  
Upper 

"#$�%�	  
Characteristics 

 ���
��	�&�	  
No. of 
septa 

 $'�$�(
)
����(  

Dimension 
(micron) 

"#$�%�	  
Characteristics  

 ���
��	�&�	  
No. of 
septa 

 $'�$�(
)
����(  

Dimension 
(micron)  

�����+��	 �	��	  
Chlamydospores 

 
$��
,-���	  

Location 

���	  
Color 

A4 0.9  
�������  
Purple  

 ��	��

���  

Pink-white 

���� ������ ����
  
Few, broad  1  4.8 × 20.2  

������ ����� �����  
Very profuse, 

ovate  
0  2.7 × 10.6  ���� �  

Absent  
 �����  

Absent  
�  

A16 0.9  
�����
  
Brick  

���! ��"#  
Pale rose 

 �$�%� ����� �����
�&��
  

Very scarce, curved 
1�3  3.6 × 29.3  

 ������ �����
������  

Profuse, ovate  
0�1  2.3 × 8.2  ���� �  

Absent  
���� �  
Absent  

�  

A10 1.1  
��  

Brown  
���  
White 

 ��$�%� ������ �����
� ������ ����' ���%�

����
 ���(�%���  
Profuse, curved, 

apical cell nipple-
like, basal cell foot-

shaped 

1�3  3.4 × 24.9  
 ������ �����

������  
Profuse, ovate  

0  3.2 × 9.1  

 ��)��� ������ ����

*$&$ �!�  

Few, doubled or 
in chains 

�����  
Scattered 

��  
Brown  

A19 1.1  
���%��  
Orange  

���  
White 

 ����!� ������ �����
 ����' ���%�� ������

����
 ���(�%���  
Profuse, thin, apical 

cell nipple-like, 
basal cell foot-

shaped  

1�2  3.5 × 19.5  ������ ������ ����
  
Few, ovate  0  3.8 × 8.3  

 ���	� ������ �����
��)����  

Profuse, single or 
doubled  

��� ��  
Absent  

�  

K2 0.3  
+��
 ��  
Dark 

brown 

�#��  
Cherry 

���� �����  
Very scarce 1  3.5 × 15.2  ���� �  

Absent  
,  ,  

 ���)��� ����� �����
 *$&$ �!� ���&�

����-  
Very profuse, 

doubled, treble or 
in chains  

���� �  
Absent  

�  

K31 0.7  

 �������
�	.�  

Purple-
yellow  

 �������
���  

Purple-
white 

 ���!� ������ �����
�&��
 �$�%��  

Profuse, curved, thin  
1�4  3.7 × 40.5  

 ������ �����
������  

Profuse, ovate  
0  3.5 × 9.1  ���� �  

Absent 
�����  

Scattered 
��  

Brown  

D74 0.7  

 �������
���	�� /�0  

Purple-
orange  

 ���%��
���!  
Pale 

orange 

� ����� ����� ����$
 �����$� �����

1����2���  
Profuse, broad, end 

rotund  

1�2  5.3 × 33.2  
 ������ �����

������  
Profuse, ovate  

0  2.9 × 7.2  ���� �  
Absent  

���� �  
Absent  

�  

D14 0.9  

 �������
���	�� /�0  

Purple-
orange  

 ���%��
���!  
Pale 

orange  

���� ������ ����
  
Few, broad  

1�3  4.9 × 18.3  
 ������ �����

������  
Profuse, ovate  

0  2.7 × 7.3  ���� �  
Absent  

���� �  
Absent  

�  

D49 0.9  
��  

Brown 

 /�0 ���%���
��  

Orange-
brown  

 �$�%� ������ �����
 ���%�� ������ ��&��


��-����  
Profuse, curved, 

apical cell cone-like  

1�3  4.3 × 27.9  �� ������ ����
����  
Few, ovate  0  2.4 × 7.6  ���� �  

Absent  

 #���
�����$���  
Colony 
centre 

���%��  
orange  

D62 0.9  
�������  
Purple  

���%��  
Orange  

���!� ������ �����  
Profuse, thin,  

1�3  3.4 × 41.5  
 ������ �����

������  
Profuse, ovate  

0  3.2 × 9.6  ���� �  
Absent  

��-�'�  
Colony 

surround 

���%��  
orange  

F. culm-
orum 0.6  

�����  
Cumin  

��3  
White 

 �$�%� ����� �����
�&��
  

Very scarce, curved 
1�3  2.7 × 18.6  ���� �  

Absent  
�  �  

 ���	� ������ ����

��)����  

Few, single or 
doubled 

�����  
Scattered  

���%��  
orange  

F. gram-
inearum 1.2  

�#��  
Cherry  

 ���%��
���  

Orange-
white 

 ��$�%� ������ ����

 ����' ���%�� ������

�!����  
Few, curved, apical 

cell nipple-like  

3�5  5.7 × 38.6  ���� �  
Absent  

�  �  

 ����	� ������ ����

*$&$ �!� ��)���  

Few, single, 
doubled or in 

chains  

���� �  
Absent  

�  

F. aven-
aceum 0.6  

�	.3  
Yellow 

 ���%��
���  

Orange-
white  

 �4��� ����� �����
 ���%�� ������ ����!�
����
 ���(�%�� �����'  
Very profuse, thin, 
apical cell nipple-

like, basal cell foot-
shaped  

3�7  3.4 × 79.2  ������ ������  
Scarce, ovate 0  3.8 × 10.1  ���� �  

Absent  
���� �  
Absent  

�  

F. poae 1.4  
1��� �#��  

Dark 
cherry 

 ���%��
���!  

Pale white 

���� �  
Absent 

�  �  

 ����� ����� �����
��.��3� �����  
Very profuse, 
pear-shaped or 

globose  

0  4.8 × 5  ���� �  
Absent  

���� �  
Absent  

�  

F. 
equiseti 0.9  

�#��  
Cherry  

 ���%��
���!  

Pale white  

 ��$�%� ������ �����
 �����' ���%�� ������
������ ����
 ���(�%��  

Profuse, curved, 
apical cell nipple-

like, basal cell foot-
shaped, notched  

3�4  4.2 × 27.8  ������ ����� �����  
Very scarce, ovate 

0�1  2.1 × 7.8  

 ���	� ������ �����
*$&$ �!�  

Profuse, single or 
in chains  

�����  
Scattered  

��  
Brown  
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Figure 1. Relationship between Syrian Fusarium spp. 
Isolates collected from five governorates during May, 2003 
and 5 standard species as checks. 
    

  
Abstract 

El-Khalifeh, M., A. El-Ahmed, M. Yabrak and M. Nachit. 2006. Variation of Cultural and Morphological Characteristics 
in Fusarium spp. Causal Agents of Common Root Rot Disease on Wheat in Syria. Arab J. Pl. Prot. 24: 67-74. 

Common root rot (CRR) disease can be a limiting factor to durum wheat production worldwide, where several fungal species are found to 
be associated with infected plants, particularly Fusarium spp. and Helminthosporium sativum. The cultural and morphological characteristics of 
10 virulent Fusarium isolates, obtained from the subcrown internode of infected durum wheat plants with CRR, collected from 5 Syrian 
Governorates, were determined in this study. Colonies grown on PSA (potato-sucrose-agar) medium were studied, and compared with 5 known 
Fusarium species, as checks. Results indicated that 214 isolates were found associated with subcrown internode including Helminthosporium 
spp., Fusarium spp., Alternaria spp. and Rhizoctonia spp., with Fusarium isolates found at highest frequency (57.1%). The pathogenecity test 
proved that 88 isolates were pathogenic, including 72 Fusarium spp., 5 Rizoctonia spp. and 11 Helminthosporium spp. isolates. All Alternaria as 
well as 14 Rhizoctonia isolates were non-pathogenic. Seed and seedling rot were caused by 10 Fusarium and 7 Helminthosporium isolates. The 
Fusarium isolate A10 produced high percentage of severe infection, and caused seed-rot to 2/3 of tested seeds. The Fusarium isolates A10 and 
A19 were characterized by relatively fast growth, whereas isolate K2 grew slowly. The colonies deferred in color, and all produced 
macroconidia (4.4 x 28.4 micron) and microconidia (3.1 x 8.9 micron), except the K2 isolate. Isolates K2, A10 and A19 produced 
chlamydospores, and A10, K31, D49 and D62 produced sporodochia. Clustering analysis indicated that K31 and D74 were very close to F. 
avenaceum, K2 was similar to F. culmorum, A19 was similar to F. equiseti, F. graminearum and F. poae, whereas A4, D14, D49, A16, D62 and 
A10 did not show similarity to any check species. However, the characteristics of A10 were similar to F. aquaeductum and F. merismoides; A16 
and D62 were close to F. monilioforme; and A19 and D49 were similar to F. equiseti and F. scirpi. 
Key words: Common root rot, Fusarium spp., durum wheat, Syria. 
Corresponding author: General Commission for Scientific Agricultural Research, Center of Scientific Agricultural Research in Aleppo, 

Aleppo, Syria. 
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