
 

7 Arab J. Pl. Prot. Vol. 29, No. 1 (2011) 

  �����)��� :	
��(   Research Paper (Survey: Fungi) 
  

 ��
��������� ������ ���� �	��Puccinia triticina Eriks.  ������ ����� �
  
  

 ���� ����1���	
 ���� �1�
�� �
�� ���� �2��
���
 ���� �3�
�� ����
�� 3 

)1(  ���� ���	
�� ���
� ��
����� ���� ���� ����� ��������� ��
������� ���	�: agromohammad@msn.com �  
)2 ( ������ ���� ���� ����� �������� ���� �������� ��!����� ��
  

)3 ( �"���� #$�
��� �" �������� %��	�� ������ ������)������� (&.�. 5466����� ���� �.  
  

������  
���� ����	 
��� 
�	� �
�	�� 
�	� �
�	�������� 
�	� ����� ���� �
� .2011 . ������������ ������ �!	� ����Puccinia triticina 

Eriks. "��#�� ����� $% .� ���#�&�� ��#��� ����� ���29 :7'13.  

������� 	
� ��
��� ��� �
� �� ���� �
���� ���� Puccinia triticina Eriks. �� �
��� ���� ������ ��
�� !"� #������ ��"!�$��� �% .  �%�
&�
�'( )*+'�    �
��� ��, �%    &�+��� &
-�� /0�
�   !$1 &+$�2� #+$���  1  3
�� &+'0+	�4  23.% &'�
��� 3%�"  &��$���  &6�7����8���� 39:'�� ����� 	�4

 
��
� ���+��� ;��7�
� &
�����P. triticina &�
�' �% <
1�0��� �0$0+
�� =$�+�� #>'� .3���7 &+$�� &�?
� 3$0�� )164�&0� ( 3$���� ���
�8��� #��� ��
   
$�� 
>1 #:, B��+��/  ��$�2007     #��� ��
1� 
>1� &�
�' �%/
+��D�   ���� !$��� ��   �$0+� �% .   EF$�0�� 3
>G�
$1�0� 12   &�:' �7����8�%& )   !$6G0 �%�

 ������ &��'���( � (20   &�:' )   &������ &��'��� !$G0 �%�(  (� 30   &�:' )H��$����   �1 !$G0 	
�   ����� $D�
�� #$B(.     7
� �% <������ 39:'�� 30�$+� $>�'�
1 &( 
� �:'�� 30$D�$� TBLR   � TBRT     �% &'�
1 
�D�� =$�+�� #>' ��% � (  $>
��  &�:'��PBMT    (&�
�' �% &�:'��� PBPT   �$0+�� &�
�' �% .  3�%�
�� <�$�'��

      &'�
1 /�I�� 39:'�� ;� &��$��� ��
��� &+'0� )BBBB( BBDL( BBBL �  BBCL(         &'�
16�� &�6'����� 39:'�� ;� �$���� ��+ �%�  (CBGT) .
           &��0��� �% �%�
-7�� ;'���� 	
� 39:'�� ��+ <
�? &'�
��� 3
>G��  &�:'�$D&'
1�� CBRT    3�7� ���� <
1�0�         �$0��6'$+ &6'�
��� ��$60� &%$D �%

 &�+�07�� &��0�����&�
�' .  J�+��� B
��Lr24 &%$D� &��$�� <������ 39:'��.  
������� 	��
� :����� ��
�� ���(���
�� /$0��  (&Puccinia triticina( Lr24�$0+� (&�
�' (.  

  

�������  
  

 �� �����	
 ���	
 

��� ��� ��� ���	
 ���Puccinia 

triticina Eriks. ��� �� �
������	
  )5(�  ��� �� ���!"�#$ 
�
�% 
�#!� �� &� �	#�	
(22). '*�����	
 
�� +$��  �� �*�!� 

,-� �/0 ����  ���! 1�/2
 ���	
 3
���) ���2
 ���	

�	
 ��� ,-� ���2

#�	
() 26(.  

 ���	
 
�'	 "��#��45
 "���2
 ��6�	#�&7�8�  �� ��-� �7� 
 "��8	
 "-9	
 ��":��! "-�!�	
 �� "-$���	
 ���8	
 ��� ;�! 

 �%� �#�/!
�	
"�8) 9 �10 �16(.��  +�+��8� �� ���	
 "��! 
,	� "�#�<	 +�#�	
 =!�	
 40% )8(� "�#/���� �!� 
 �� =��*	


 "��#!�	
 "�/#!�	
��	
 ����	�) 21(.  #�$ "�#7$� ��2
 
-��� ?�#�
 1���	
)@���	
 A#�-	
 ( ���
% #�-$"�8#�-	
 "4#�	
 B "��!� 1 % �
%

 ���	
 "��!� +��8�1%) 7.(   
�"���� ��� ��$�� '*��	
 ���C/ ���� +$ �� + @�'� 

�#��!/+�����#��� /��#� )3(�E#����  F#�!G
 �� E
��� ,	� +�� 23 %
�#� =!�	
 ,-� 1 "�#�� ?�� �!� 90S) 2(.  �� ��%� #���

 "���� �� ���	
 ?���/?��#:�	
 +��	
��  "��#!�	
 +H
��	
 �#��!

 ����	
 ���-	+$�������  )19(  #�����I� ���-	 ��� ?��� �#

 B5C� +�$��� &�#�8 "�
�� �7$� ��$� �4 ?���:)20(.  
���
J�9�	
 ������� �H
�� &!� ,�8 +�:�� �$�� ��� 50 K60 "	C� 

 ?���: "�:�	��%�� E#��!��	#�	
 �� "�-�/� �$#�� ��) 11 �12( .
L	� ,-� 3#!����I�  B
��9� ��� ,-� �����	
� �H
�	
 +��	
 

�� ���	
 M��:� "�
�� ?��#:�	
 �
�-�	
� "����  @�#�� �� �#� ���
+$�� ���	
 ���� ��/�H#�� .  ,	� N8�	
 
�� =�� ��� L	�	�

 �#!�	� "���� �� ���-	 ?�H#�	
 "�:�	��%��	
 B5C�	
 ���8�) +'�
O#��	
 ( ��
�%	
 ����	
 +C/2006/2007.  

  

!�"��	� ����� ���� 
  

��P!    �-�8	
 ���	
 �� �#��/��#�  	
 ��  ����   �Q�
�%	
2006/2007 
   +�� N�8���8+ ����
%�	
       ��H�	
 ���	
 "�
�% 
�#!� �*�� �� � "
 "���� ��)   +��:1(�    ,	� "�#R� %$
��      "Q��
�%	
 N�Q8�	
   �Q�

 �#9	
 �S����) T#�8(  ��-: �"4�	
 �)  #Q���( � +�Q�8�)  �Q-8( 
     "��
�%	
 "��-�	
 N�8�-	 "�#�	
 "H�'-	 "��#�	
.      ��Q�	
 ��! #�$  �Q�

�'�  +�2
 �����/  ����$�   �#�	
 ��  &�
��� ��#:�     �Q��	
 "Q�
�% 
     +��� "�8� �� "����	
) O#��	
 +'�  ��#!�	 (    �	��Q	
 %$��-	 "��#�	


"��
�%	
 N�8�-	  "�#:	
 
�#!�	
 ��)
��#$�
(.  



 

8   ���� ���	
��
 ��	��
 ����� ����29 ��� �1) 2011( 

 ����1. �����  ����	
���
� ���
� ����  ���
P. triticina ���

� 	���� �� ��� ��� 2007. 
Table 1. Sampling locations of wheat leaves infected with P. triticina collected from Syria and Lebanon during 2007. 
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Lr14a  Selkrik / 6*TC (RL6013) 
Lr18  TC*7/ Africa 43 (RL6009) 
Lr2b  TC*6/ Carina (RL6019) 
Lr1  TC*6/ Centenatrio (RL6003) 
Lr2a  TC*6/ Webster ( RL6016) 
Lrc  TC*6/ Loros (RL6047) 
Lr3  TC*6/ Democrat (RL6002) 
Lr9  Transfer/6* TC (RL6010) 
Lr16  TC*6/ Exchange (RL6005) 
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Lr26  TC*6/ST-1-25 (RL6078) 
Lr3Ka  TC*6/ Aniversario (RL6003 ) 
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         � ����� ��	
 ���� 
�� ������ ��
����� ���
�� �� �������  �����
 ��� ����
 ��MLHM �BBGP�  BBQD .  

      ���
���� !��"�� �����     ������� �����#��)GBQL  �LBGQ �
LBLM �BBGQ �CCQR� QBQN  �KBQS(��	
��� �����$�  

%�#��
          &��	�� '� ������ �* �+ ��$��� ����
 �� 1.8 % ���
�� ��- 
GBQL     ��/�0�� !���� ����      �
��1�� �
��� �* 2�1 ���� �3��

)���	�� ��3� 4� 4$1 1.(  
 ��� 4�� ��	
��� ���
�� ��*)TLRB �SBRN �TBLR �

KBBB �TBRT �PBQP �PBMT �BBBC �NLJH �LBLN 
�HQLB ( ��5�%���6 4$1� �3�* �#�" ��
����� �3�
��1 7�
� 
)NLJH �LBLN� HQLB ( �0�"8�� �*)KBBB � BBBC(  '��

%����"� ��$ ����#� 9��� :* �
$��� ;����#�� �#��
.  

      �� 4$ ��/��� 7�	�� �#�"5� ;�<� 4��#�����    ���
���TLRB �
SBRN  �TBLR� TBRT  �PBQP � PBMT    ����1��� ���� =���

  >�#�� �-��& !���� �/�� �� .    4��� �����"�� �3��
��1 7�
� 
�?�
  ���
��SBRN )  ���
��9) (  4��	3 (      ��#����� ��� ��3@ �����

     �� ��#� ����� � ����
�� ���A�
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�� �� ��0�� �"����� E��	���)11 .(    ���
��� ��
���� ��*
9���� TLRB  �TBLR   � TBRT      4�#A �� ��D� �����   ���A�

             ��3��#��� ��� �16�� ����
 �� 4	
� '�� ������ F�#��� 43
 4���
           ��� ��$�� ?+ �3�
��1 7�
� 
�?� ����
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 �
$7 �8 � 12 4D* �� %����#� %����� 17������� ��- G������  .  
  
 ����3. ���� ���	�	�
���� �
���� P.triticina����	 ���	� �� ���� ����  ��� �2007.  

Table 3. Physiological races of P. triticina identified in Syria and Lebanon in 2007. 
  

  ������� ��	
�Nomenclature system  
 

 ���
���� ����Resistance gene   
 
�����
������  
North 

American  
�������  
Unified  

 ���
����
�������  

International  
����� 
Syria  

�

�� 
Lebanon 22b  1  2a  2b**  2c  3  3Ka  9  10  11  14a  16  17  18  24  26  30  

BBBC  1  1  +   0  0  0  1  2  2  0  1+  1+  0  0  0  0  3  0  0  0  

BBGP  1  1  + + 4  1  0+  2  2  2  1+  2  4  3  0  1  0  2  0  0  2  

BBBB  1  1  + + 0  1  0  0  0  2  0  0  0  0  0  0  0  0  0  0  0  

BBDL  1  1  + + 3  +2  2+  2+  0+  1+  1+  2  1  0  0  2  3  0  1+  1  2+  

BBQD  1  1  +  2  0  1  0  0  2  4  2+  0+  4  3  0  0  2  0  0  2  

BBGL  1  1  + + 3+  1  0  0  1+  0  0+  2  1+  3  0  1  1  1  0  0  2+  

BBCL  1  1  + + 4  0+  0  0  0  0  0  0  2  0  0  0  0  0  0  0  3  

BBBL  1  16  + + 3+  1  2  0  1  0  2  0  0  1  0  0  1  1  0  0  1  

BBGQ  1  53  +  3  2  2  2  2  2+  2  0+  3  3  1  1  1  0  1+  2  1  

CBRT  2  2  + + 4  2  1  1+  2  3+  3  2+  4  4  4  1  1  4  1+  0  3  

CBGT  2  153  + + 4  2  1  3  2  3+  2  2+  3  3+  3  1  1  3  2+  0  0  

CBDL  2  127  + + 4  1+  1  3+  0+  3  1+  1  1  0+  1  1  3  2  1  1+  1  

CCQR  2  2  +  3  2  2  1  2  3  3  2  3  3  3  2  1  3  0  3  2  

MLHM  5  5  + + 3  4  0  3+  2  3  2  3  2  3  2  0  0  3  1  1  3  

PBPT  6  6  + + 4  3+  2  2  3+  3+  3+  2+  4  3+  3  2  2  3  2  1  3  

PBQP 6  6  +  3+  3  1  1  3  3+  3  0  2  3  3  2  2  3  0  2  2  

PBMT  6  114  +  3  3  1  1  3  3  4  1+  3  2  3  1  0  3  0  2  3+  

SBRN  9  31  + + 4  3  3  1+  3  2  3  2  1+  3  3  1  1  2  0  1  4  

NLJH  10  80  + + 2  3  1  1  3  2  2  3  3  3  2  0  3  3  0  0  0  

LBGQ  11  17  +  3  3  2  0+  1  2  2  2+  3  3  0  1  0  0  0  0  1  

LBLN  11  17  +  3  3  0+  0  0  0  1+  0  1+  0+  3  0  2  3  0  0  2  

LBLM  11  36  +  4  3  1  1  1  2  3  1  2  2  2  1  1  3  0  0  2  

TLRB  15  30    + 0  3  3  2  3  4  3  2  0  4  0  0  0  0  0  0  3  

TBLR 15  30    + 3  3  4  2  3  4  4  0  3  2  1  0  0  3  0  1+  1+  

TBRT  15  77    + 3  4  4  4  4  3  4  2+  4  3  3  1  0  4  2  2+  3  

KBBB  17  57  +  2  0  3  0  3  3  2  0  0  2  2  0  0  2  0  0  1+  

KBQS  17  167  +  3  2  3  2  3  3+  3  2  3  3  3  1  2  2  1  2  2  

QBQN  18  121  +  4  3  3+  2  2  2  3  2+  2  4  3  2  1  2  1  2  2  

GBQL  22  174  +  3+  1  4  0+  2  1+  3+  2  2  3+  2  1  0  1  0  1  1  

HQLB  25  189  + + 2  2  3  1  2  3  3  3  2  2  2  3  2  2  1  0  1  

*  ���� ��
��� ������H)  ��� ��3 �3+ �4 ( ���� ���	L)  ��� ��0 �0+ �1 �1+ �2 �2) 28(. 
**�!� ���	��� ��"�#��� ��"���� ��� �" $�	"�� �%& ��'��� .  

* An isolate was considered virulent H (with reaction 3, 3+, 4) and non virulent L (with reaction 0, 0+, 1, 1+, 2, 2+ (28). 
** This gene was only used for the international standard nomenclature. 
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 ����4. � ����� ��� ���	 
���	��
��	� ����	� �
��P. triticina 
����	� ����� ��.  
Table 4. Number, frequency (%) and distribution of physiological races of P. triticina in studied areas.  

 
����	   Syria 
��
�  Lebanon 

����������� ���	��  
Physiological Races 

�������� 
Northern 

��
����� 
Southern 

���	����  

coastal 
����� 

Ghab 
������� 

Eastern 
���
�� ��	 

Bekaa Valley 
����� �����  
Total No. 

�
	���  %���!��  
Frequency 

(%) 
BBBB 3 2 8 4 3 6 26 15.9 
BBDL 3 1 4 2 2 4 16 9.8 
CBGT 1 1 4 3 1 3 13 7.9 
BBBL 1 1 2 2 1 4 11 6.7 
BBCL 4 0 2 0 1 3 10 6.1 
PBPT 1 0 1 2 1 3 8 4.9 
MLHM 1 0 2 1 0 4 8 4.9 
BBGL 0 0 3 0 0 4 7 4.3 
CBRT 0 0 3 2 0 2 7 4.3 
BBGP 0 0 3 1 0 2 6 3.7 
CBDL 0 0 1 3 0 2 6 3.7 
BBQD 3 0 0 0 2 0 5 3 
TLRB 0 0 0 0 0 4 4 2.4 
GBQL 0 0 0 3 0 0 3 1.8 
HQLB 0 0 1 1 0 1 3 1.8 
LBGQ 0 0 0 0 3 0 3 1.8 
LBLM 0 0 0 0 3 0 3 1.8 
SBRN 0 0 1 0 0 2 3 1.8 
TBLR 0 0 0 0 0 3 3 1.8 
KBBB 0 2 0 0 0 0 2 1.2 
BBGQ 2 0 0 0 0 0 2 1.2 
LBLN 0 0 0 0 2 0 2 1.2 
NLJH 0 0 1 0 0 1 2 1.2 
CCQR 1 0 0 0 1 0 2 1.2 
QBQN 1 0 0 0 1 0 2 1.2 
PBMT 0 0 0 0 2 0 2 1.2 
TBRT 0 0 0 0 0 2 2 1.2 
BBBC 0 0 0 0 1 0 1 0.6 
KBQS 1 0 0 0 0 0 1 0.6 
PBQP 0 0 1 0 0 0 1 0.6 

  
        �����������	 
��
��� ���� �
�����	 ������	 �� �
	���	 ����

 ������P. triticina�    ��! "��# ���$� ��%� &    �����
 '�%��  
         
��(����	� )�*����	 +��$�� ,����	 ���-� �./�$�� �01	�2��	

   3	��4�� ���-��	����������	    �	�� &�5 6
���	 .     "��# &��! 8�/��
�*����	�������� ���������	 9��:	�$�	 � )Anchusa italica Retz   

 �Thalictrum spp. (    9�=� +�������	 �	�����	� ����
�	 �:���	 01
   �	��!� ����� �>	�$�	 ������) 19(        ?�*��� ��/�5 ��.�$�� ��� �

�	���
�� +���� ���������1 
��
 .  
          '� >1	��� � ���
�	 �
	�* +���� �� @/�� �
	���	 9��� ��� 

     A�$�	 &�5 9� �(���� ��
� +����   �� ��� ��1 �    8$�/4	 
��
�	 
   B	���� �=�4	 
��� �
	�*   +���
� )  9�*1 (  '� "�# >������   C:����

   D���-�� 6��-)2002( )1(   ��#��	��*�	 !   �� &�  8$/4	 
��
�	
            A��*4	 
��
��	 '� ������ +���
 �=��� +)*� 6�%4	 0( �
	�*

 +)*� E�-4	�� ��       	 8��F4	 01 9���� E�-� 6� 	#! �F�G �5�����
��=	���	 �(���F� '�����.  

 
�=����	 �� �
	���	 
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��
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	���	 K#( 01 +��-� ���������1 ���


L����	 
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 ���1. ��� ������ ����	 
�� �
����� ��� �
����� ����� �� ����� ���� �� ������ ����� ��	�2007.  

Figure 1. Relationship between virulence of identified race and its distribution frequency (%) in Syria and Lebanon during 
2007. 

 

Abstract 
Kassem, M., A. El-Ahmed, M. S. Hakim, M. El Khaliefa and M. Nachit. 2011. Identification of Prevalent Races of 
Puccinia triticina Eriks. in Syria and Lebanon. Arab Journal of Plant Protection, 29: 7-13. 

Leaf rust caused by Puccinia triticina Ericks. is one of the major diseases of wheat worldwide. In Syria, leaf rust may cause losses up 
to 23% on durum wheat (cv. Cham1). In 2007, wheat field surveys were carried out in all wheat growing regions in Syria during May and in 
summer nurseries in Lebanon in early October. A total of 164 samples were collected. Single pustule from each isolate was multiplied on the 
susceptible cultivars, and tested for virulence phenotype on 17 lines of Thatcher wheat that are near-isogenic for leaf rust resistance genes. 
Results identified 30 physiological races in both countries when North American System of Nomenclature was used. By using Unified 
System, 12 races were identified whereas 20 races were identified by using International System. Significant differences in the virulence of 
the studied races were found. The most virulent races in the study i.e., TBLR and TBRT were found in Lebanon, whereas the most virulent 
race in Syria was PBMT. The PBPT race was virulent in both countries. These races varied in their frequency, with BBBB, BBDL, BBBL 
and BBCL were the most frequent. Some of the old races were found in most studied areas such as CBRT which was found in 2005 only in a 
few fields in Lattakia in Western Syria. The resistance gene Lr24 conferred resistance against all Syrian and Lebanese races. Accordingly, 
this gene may be employed by wheat breeders to improve the resistance for leaf rust in wheat varieties. 
Keywords: Wheat leaf rust, Puccinia triticina, differential lines, Lr 24, Syria and Lebanon. 
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