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Table 1. Monthly average of air temperatures (°C) and rainfall (mm) in the Syrian governorates during 2005/2006 and 
2006/2007 growing seasons. 
 

 ������� �	
���2005/2006  
2005/2006 Growing season 

 ������� �	
���2006/2007  
2006/2007 Growing season 

�������  
Governorate  

 ����������������  
Climatic data 

�2  
Nov 

�1  
Dec  

�2  
Jan  

����  
Feb  

����  
Mar  

��	��  
Apr  

����  
Ma
y  

�2  
No
v  

�1  
Dec  

�2  
Jan  

����  
Feb  

����  
Mar  

��	��  
Apr  

����  
May  

 ��	���	
Temperature 

12  9  7  7  11  14  22  13  10  7  10  12  15  23  !��  
Aleppo 

 "����	 ��#�	
Rainfall  

  

70  90  70  114  124  46  7  50  85  120  54  4  30  13  

 ��	���	
Temperature 

11  9  8  10  12  17  17  13  10  8  10  14  16  21  !��$  
Idlib 

 "����	 ��#�	
Rainfall  

  

53  83  67  160  45  13  5  25  90  150  72  10  24  25  

 ��	���	
Temperature 

12  10  7  10  14  20  19  13  8  7  10  13  16  24  ����  
Hama 

 "����	 ��#�	
Rainfall  

  

86  43  63  113  24  3  2  30  49  115  65  23  4  20  

 ��	���	
Temperature 

12  10  7  10  14  18  18  11  6  5  10  13  16  28  �����	  
Hasakah 

 "����	 ��#�	
Rainfall 

  

9  53  46  67  27  22  4  40  43  56  20  26  16  13  

 ��	���	
Temperature 

12  5  6  8  13  18  26  12  5  5  8  13  18  22  �&��	  
Raqqa  

 "����	 ��#�	
Rainfall 

 

43  21  21  23  8  9  3  36  17  23  30  10  11  7  

 ��	���	
Temperature 

13  6  7  9  14  20  24  13  6  7  8  13  20  24  ��'�	 �*�  
Dayr az-zur 

 "����	 ��#�	
Rainfall  

  

65  9  22  40  11  3  11  57  8  23  41  12  3  8  

 ��	���	
Temperature 

10  10  8  9  12  15  15  9  10  8  10  12  15  23  ����  
Daraa 

 "����	 ��#�	
Rainfall  

20  38  25  126  41  40  7  25  49  98  71  13  4  0  
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Table 4. Pathgenicity of some T. tritici and T. laevis recombinations (1:1 weight) on 4 durum (DW) and 4 bread (BW) wheat 
cultivars  under artificial  ionculation in Syria, 2005/2006. 

 
 ������� 	��
��� ���
 ����(%)  

Mean of infected spikes (%)  
������� 	��
��� ���  

No. of infected spikes  
VS  S  MR  R  T. tritici  T. laevis 

 �����������  
Origin of 

combination 

�����  
Code DW  BW  DW  BW  DW  BW  DW  BW  DW  BW  DW  BW  

K1  25.0  51.0  15.5  40.0  5.7  17.0  0.9  5.6  6.0  2.0  1.0  10.0  
K2  33.0  57.0  18.4  42.0  6.4  16.0  1.3  3.3  5.0  3.0  1.0  7.0  
K3  27.0  53.0  20.4  38.0  5.2  13.0  0.7  2.7  4.0  3.0  2.0  9.0  
K4  29.7  52.8  17.7  44.0  4.9  18.2 0.0  4.1  5.0  1.0  0.0  10.0  
K5  28.2  54.0  21.3  40.6  7.6  15.3  1.5  5.1  3.0  2.0  1.0  4.0  

������  
Hasakah  

K6 
 
 

43.6  73.0  39.2  65.0  11.7  11.7  2.9  7.2  8.0  3.0  2.0  16.0  

A7 21.2  46.0  16.1  42.0  4.5  15.0  0.5  4.0  4.0  3.0  1.0  7.0  
A8  25.0  49.0  18.7  36.0  5.3  13.0 0.0  2.3  3.0  1.0  0.0  6.0  
A9  18.8  45.0  14.3  40.0  6.2  17.0  0.8  3.6  2.0  0.0  1.0  5.0  
A10  23.7  40.0  18.2  33.0  4.1  12.5  0.4  1.2  6.0  3.0  0.0  8.0  

�	�  
Aleppo  

A11 
 
  

20.4  50.0  16.5  38.0  7.2  14.0  1.2  2.7  4.0  1.0  1.0  10.0  

R12 20.0  57.0  16.3  43.0  5.2  15.5  1.7  3.2  3.0  2.0  1.0  5.0  
R13  31.3  62.0  26.0  51.0  9.0  18.0  2.0  4.0  5.0  0.0  1.0  10.0  
R14  40.0  78.0  33.0  64.0  13.5  23.0  3.5  6.7  11.0  1.0  1.0  16.0  

�
���  
Raqqa 

R15 
  
  

42.9  80.0  41.7  70.0  18.9  27.0  4.3  5.0  9.0  3.0  1.0  15.0  

I16 35.3  62.0  29.4  56.0  12.7  25.0  3.2  5.3  8.0  0.0  2.0  18.0  
I17  20.0  47.0  17.5  40.0  5.8  14.0  0.0  2.7  5.0  3.0  0.0  9.0  
I18  15.4  40.0  12.3  34.0  4.2  12.2  1.4  4.1  3.0  0.0  1.0  7.0  

���  
Idlib 

I19 
  
  

22.2  47.0  18.1  40.0  6.1  9.7  1.8  3.2  4.0  2.0  1.0  10.0  

De20 20.0  43.0  15.5  36.0  5.8  16.0 0.0  2.0  1.0  1.0  0.0  3.0  ����� ���  
Deir az-zur De21 

  
  

16.7  37.0  14.3  29.0  4.2  11.5  0.6  2.8  3.0  1.0  1.0  6.0  

H22 10.0  26.0  7.1  22.0  3.8  9.0  2.1  5.0  2.0  2.0  1.0  5.0  
H23  18.2  38.0  13.2  29.0  4.6  11.5  1.2  5.8  4.0  1.0  0.0  7.0  
H24  41.7  80.0  36.3  69.0  16.2  30.4  4.7  11.5  6.0  2.0  3.0  15.0  

����  
Hama 

H25 
  
  

33.3  63.0  30.0  58.0  14.4  27.0  5.8  13.0  5.0  3.0  3.0  16.0  

Da26 17.2  33.0  11.4  20.5  4.1  9.3  1.7  4.1  2.0  1.0  1.0  4.0  
Da27  41.7  67.0  35.7  55.0  14.9  24.5  5.9  10.2  8.0  1.0  2.0  13.0  
Da28  23.1  44.0  18.8  38.0  8.3  14.0 0.0  3.5  4.0  0.0  0.0  7.0  

����  
Daraa 

Da29  25.3  53.1  13.3  41.0  3.7  8.6  2.2  3.8.0  6.0  3.0  1.0  8.0  
�������� ����� ��	��� ���	: Bigost-1 )���� ������ ���
( �Ammar) ������ ���
(�  Azeghar N2) �������� !��"�( �Ombit)  #����(  
�������� ����� � ���	$�!�� :Kapsw/Smuha-17) ���� ������ ���
( �Star's/Florkwa-2) ������ ���
( � Cham-6/Tui's)�������� !��"�( �Cham-

4/Guhrab-1) #����.(  
Durum wheat genotypes are: Bigost-1(Very susceptible , VS), Ammar (Susceptible, S), Azeghar N2 (Moderately resistant, MR), Ombi 
(Reistant, R); Bread wheat genotypes are: Kapsw/Smuha-17 (VS), Star's/Florkwa-2 (S), Cham-6/Tui's (MR), Cham-4/Guhrab-1 (R) 
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 ��������� ����   ����� ��!�" #���      �����$ %��&� 2'6  ����	���   
  ������ �* �� .!+,�� �����	��       �	��-��� ��� /�	����� /�-	!0 ������  

T. tritici � T. laevis) 1:1�1� (. ���0���   ��	,��� 1�- ��$�2
 3!4��� ����� ��) Bigost-15 Ammar5 Azeghar N25 Ombit(5 

   6���-�� ������� ���� 7���02 ����$�2�)Kapsw/Smuha-175 
Star's/Florkwa-25Cham-6/Tui's5Cham-4/Guhrab-1 (����!,� 

1�-/�  �� ��& ��  ��	�$�� ���  :   �$��48� �	!$���� �	���) VS(5   ��$��
  �$�48�)S(    �������� -���� 5)MR (  9�����)R(     #������� ;�!� 5

)7( .  6��2       �����$ 6������ <��!��$ ��"�$� ����1�� �$� ��&$��0.5 
=/100           �������� ���4�$ <��!�� ?	1��� �	��� %	����� ?� ��&$ =
)2.(   ���1        �@�-� �	*	��A$ B42 #� ������� 3�$���25   59�� 

�C!�     �$�� �� ���D� �	$��� �-!0$  :��� :    �$���$ 3���)1:2:1 / 
9��:9��:9��(    ����$ %�&� 54 &$ ��/ � 51��-4 1�- /  5B	�42

         ��� 9	!� �@�" %�� ?� 5����*� �,A, #�E���F .  ��E����� �&02
       � �$�� -���� 3��� 59���� G
��� ��- #�     ��*$ �$�4���� �$����

  ������ ;!� ��	���         �$����� #� ������� H����� �-��� I�� ��J� 9, 5

�$�4��� .  �������	�����      KA, ;�F �	
����� �	�-��� �� ��$�0���
             �$!4��� ��	,����� 1��-�� �$��4F ;!� ������ #� ��	�$�� ?	����

��� /��$� �	�-�������!�� .  
  

 �������  

  

�����	 ����	  

���2           #� ?C�"�� 9����� H�� ��"��� #� /��	�$� #!���� ����� GC��� �
           ���	� �$�4� �$�� #� �	���� L��� ���� ?� �	����� ���������

  �	������ �A0 ���	$ .        ��M� 9������ #� �$�4F �$�� ;!�2 �!���
    3��F ������ #�)14.5 %   � 3!432.2 %6�-(     #�� ��@���2� 5

   ���� ������)3.8 % � 3!48.8% 6�- (     ��$��4F ���� 9�� 5
        �� �* #� 6�-�� ����� ;!� H����$     �	�� �*����� #�������� 

��1�� .            3�!� �������� #�� #��,�� 9����� #� �$���� %!� �O!$�
    ����� �*����� �����15.5  511.1  53.7   � 8.0%     ������ ;�!� 5

3!4�� �25.1  50.0  512.3 � 518.3 %   6��-�� ����� ;!�   ;�!� 5
   F ���� 9�� 5#������       ���������� #���$ ���� #� H����$ ��$�4 

) ����2.(  

  

  ����2 .    � ����� �	
�� ��
� � ��      ������� ����	��� ����		�� ��� (%)   ������ ����� (%)��	�    ������ ������    �!� "#  $�&'#��	��
 "	�� �*+ �,�����2006� 2007.  

Table 2. Number of surveyed and infected (%) fields of durum and bread wheat, and incidence of common bunt disease in 
some Syrian governorates during 2006 and 2007. 
 

�������� 	�
��� ���  
No. of fields surveyed 

������� 	�
��� ���  
No. of infested fields  

 ����� ������ ������� 	�
��
(%)  

Percentage of infested 
fields with disease (%)  

 ������� 	������ ����(%)  
Percentage of infected 

spikes (%)  

��� ���  
 Durum 

wheat  

��� ���  
 Bread 

wheat  

��� ���  
 Durum 

wheat  

��� ���  
 Bread 

wheat  

��� ���  
 Durum 

wheat  

��� ���  
 Bread 

wheat  

��� ���  
 Durum 

wheat  

��� ���  
 Bread 

wheat  ��������  
Governorate  06  07  06  07  06  07  06  07  06  07  06  07  06  07  06  07  

���   Aleppo  55.0  39.0  36.0  21.0  3.0  4.0  2.0 6.0  5.5 10.3  5.6  28.6  6.7  15.5  18.3  25.1  
����   Idlib  49.0  17.0  19.0  8.0  2.0  0.0  2.0 0.0  4.1  0.0  10.5  0.0  14.5  0.0  32.2  0.0  
�	
�   Hama  25.0  40.0  18.0  5.0  2.0  5.0  2.0 0.0  8.0  12.5  11.1  0.0  12.0  11.1  28.3  0.0  

�����  

   Hasakah  
25.0  11.0  8.0  21.0  6.0  3.0  0.0 5.0  24.0  30.0  0.0  23.8  10.9  3.7  0.0  12.3  

����� ���  

 Deir az -zur  
23.0  13.0  5.0  4.0  2.0  0.0  0.0 0.0  8.7  0.0  0.0  0.0  8.5  0.0  0.0  0.0  

�����   Raqqa  23.0  14.0  14.0  8.0  3.0  0.0  2.0  0.0  13.1  0.0  14.3  0.0  6.7  0.0  15.3  0.0  
	���   Daraa  20.0  17.0  19.0  13.0  4.0  3.0  5.0  1.0  20.0  17.6  26.3  7.7  3.8  8.0  8.8  18.3  

���
��  

   Average  
31.4  21.6  17.0  11.4  3.1  3.8  2.6  4.0  11.9  17.6  13.7  20.0  9.0  9.6  20.6  18.7  

� ��� ��� 	
��
  
��� ���

 ������5% 
LSD at P= 
5% 

27.5  15.6  1.0  10.1  3.8  2.1  5.3  2.6  11.8  11.2  27.4  12.5  0.4  0.8  0.7  0.4  
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 ����3 .���� ���� %  ��	
� ���T. tritici � T. laevis �	�
�� �����
� ���
�� ���
� ���
� ����� �� �� ���� ��
� �����
� �� !"�#
� $
 &�����
� ����
�2006.  

Table 3. Frequency  of T. tritici and T. laevis in infected durum and bread wheat spikes with common bunt in samples 
collected from Syrian governorates during 2006. 
 

 ��� 	
�Durum wheat  �� 	
�Bread wheat 
  

����
�� �������  
Infected spikes 

����
�� �������  
Infected spikes 

�����
��  Governorate 

 ������� ��
�

����
��  

Total infected 
spikes  T. tritici  T. laevis  

 ������� ��
�

����
��  

Total infected 
spikes  T. tritici  T. laevis  

���   Aleppo 32  78.1  21.9  18  16.6  83.4  
�
�'   Idlib 27  92.6  7.4  13  15.4  84.6  
(���   Hama  30  86.6  13.4  10  20.0  80.0  

�)��
�   Hasakah 60  80.0  20.0  0  0.0  0.0  
��*
� ���   Deir az-zur 20  90.0  10.0  0  0.0  0.0  

�+�
�   Raqqa 32  93.7  6.3  8  12.5  87.5  
���   Dara 27  92.6  7.4  13  30.8  69.2  

  

����� ������� �	
)III( :�� �����	
��� ��� �
������ ������ �
��� 
������ ���� ���� !�"#$�� 7 ��	
��� )K6 !R14 !R15 !I16 !

H24 !H25 !Da27 ( %� �&'* �"�$��� �"����� �"��33 % ,#�
Bigost-1! �5 ��	
��� )K6 !R14 !R15 !H24 !Da27 ( %� �&'*

30 % ,#�Ammar� !7 ��	
��� )K6 !R14 !R15 !I16 !H24 !
H25 !Da27 ( %� �&'*10.5 % ,#�Azeghar N2� !7 ��	
��� 

)K6 !R14 !R15 !I16 !H24 !H25 !Da27 ( %� �&'*2.5 % ,#�
Ombit . ,#� �������� �#�- ��'������ �
�/�� 8 ��	
��� )K6! 

R13! R14 !R15 !I16 !H24 !H25 !Da27 ( %� �&'*60 % ,#�
Kapsw/Smuha-17� !7 ���	
�� )K6 !R14 !R15 !I16 !H24 !

H25 !Da27 ( %
" �0����55–70 % ,#�Star's/Florkwa-2� 7 
��	
��� )K6 !R14 !R15 !I16 !H24 !H25 !Da27 ( %� �&'*
20.5 %,#� Cham-6/Tui's!� 5 ��	
��� )K6 !R14 !H24 !
H25 !Da27 ( %� �&'*6 % ,#�Cham-4/Guhrab-1.  

    � %� �
���&�� �/�� ��
�"�       �1��� �12 3�/��� 4#$�� 5���
 �/	�� ���� %�'� !%
������" ���"�$�T. tritici   �"��1� �12 �"'* 

            �1��0 �12 ��'�6� 78����� ���'� !�
�/�� 9� ������ �"#$�� �/��
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�/�� �/�� �2 ;����� �&'*

 �"#$��") ����4.(  
  

�������	  

  

   � 5���� 78��� ��
"        %

���1�� %

�1����� �12 �#�0�2005/06 
�2006/07   �
8��� =/����� �2 
    #6"��� 3����� 5���� ����� ��  �2 
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�"�� 4��" 98�-�� >0	��� ?�� ��-��� !�
����� ��@2�0��� ?6"
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���-1�� =/�1���� �2 ��
� A !�
�/��� �"#$�� 
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���)  4#0� 4��� ��@2�0�(   ��
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 �	��4.  ���� ���	
��	 
���	 ������� ��
���	T. tritici � T. laevis) 1:1���  (����	 ����	 ����� �� ������� ���	
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.2005/2006.  
Table 4. Pathgenicity of some T. tritici and T. laevis combinations (1:1 weight) on 4 durum (DW) and 4 bread (BW) wheat 
cultivars  under artificial  inculation in Syria, 2005/2006. 

 
 ������� 	��
��� ���
 ����(%)  

Mean of infected spikes (%)  
������� 	��
��� ���  

No. of infected spikes  
VS  S  MR  R  T. tritici  T. laevis 

������� ����  
Origin of 

combination 

�����  
Code DW  BW  DW  BW  DW  BW  DW  BW  DW  BW  DW  BW  

K1  25.0  51.0  15.5  40.0  5.7  17.0  0.9  5.6  6.0  2.0  1.0  10.0  
K2  33.0  57.0  18.4  42.0  6.4  16.0  1.3  3.3  5.0  3.0  1.0  7.0  
K3  27.0  53.0  20.4  38.0  5.2  13.0  0.7  2.7  4.0  3.0  2.0  9.0  
K4  29.7  52.8  17.7  44.0  4.9  18.2 0.0  4.1  5.0  1.0  0.0  10.0  
K5  28.2  54.0  21.3  40.6  7.6  15.3  1.5  5.1  3.0  2.0  1.0  4.0  

������  
Hasakah  

K6 
 

43.6  73.0  39.2  65.0  11.7  11.7  2.9  7.2  8.0  3.0  2.0  16.0  

A7 21.2  46.0  16.1  42.0  4.5  15.0  0.5  4.0  4.0  3.0  1.0  7.0  
A8  25.0  49.0  18.7  36.0  5.3  13.0 0.0  2.3  3.0  1.0  0.0  6.0  
A9  18.8  45.0  14.3  40.0  6.2  17.0  0.8  3.6  2.0  0.0  1.0  5.0  
A10  23.7  40.0  18.2  33.0  4.1  12.5  0.4  1.2  6.0  3.0  0.0  8.0  

�	�  
Aleppo  

A11 
  

20.4  50.0  16.5  38.0  7.2  14.0  1.2  2.7  4.0  1.0  1.0  10.0  

R12 20.0  57.0  16.3  43.0  5.2  15.5  1.7  3.2  3.0  2.0  1.0  5.0  
R13  31.3  62.0  26.0  51.0  9.0  18.0  2.0  4.0  5.0  0.0  1.0  10.0  
R14  40.0  78.0  33.0  64.0  13.5  23.0  3.5  6.7  11.0  1.0  1.0  16.0  

�
���  
Raqqa 

R15  
  

42.9  80.0  41.7  70.0  18.9  27.0  4.3  5.0  9.0  3.0  1.0  15.0  

I16 35.3  62.0  29.4  56.0  12.7  25.0  3.2  5.3  8.0  0.0  2.0  18.0  
I17  20.0  47.0  17.5  40.0  5.8  14.0  0.0  2.7  5.0  3.0  0.0  9.0  
I18  15.4  40.0  12.3  34.0  4.2  12.2  1.4  4.1  3.0  0.0  1.0  7.0  

���  
Idlib 

I19  
  

22.2  47.0  18.1  40.0  6.1  9.7  1.8  3.2  4.0  2.0  1.0  10.0  

De20 20.0  43.0  15.5  36.0  5.8  16.0 0.0  2.0  1.0  1.0  0.0  3.0  ����� ���  
Deirr az-zur De21  

  

16.7  37.0  14.3  29.0  4.2  11.5  0.6  2.8  3.0  1.0  1.0  6.0  

H22 10.0  26.0  7.1  22.0  3.8  9.0  2.1  5.0  2.0  2.0  1.0  5.0  
H23  18.2  38.0  13.2  29.0  4.6  11.5  1.2  5.8  4.0  1.0  0.0  7.0  
H24  41.7  80.0  36.3  69.0  16.2  30.4  4.7  11.5  6.0  2.0  3.0  15.0  

����  
Hama 

H25  
  

33.3  63.0  30.0  58.0  14.4  27.0  5.8  13.0  5.0  3.0  3.0  16.0  

Da26 17.2  33.0  11.4  20.5  4.1  9.3  1.7  4.1  2.0  1.0  1.0  4.0  
Da27  41.7  67.0  35.7  55.0  14.9  24.5  5.9  10.2  8.0  1.0  2.0  13.0  
Da28  23.1  44.0  18.8  38.0  8.3  14.0 0.0  3.5  4.0  0.0  0.0  7.0  

����  
Daraa 

Da29  25.3  53.1  13.3  41.0  3.7  8.6  2.2  3.8.0  6.0  3.0  1.0  8.0  
�������� ����� ��	��� ���	 :Bigost-1) ���� ������ ���
( �Ammar) ������ ���
( � Azeghar N2) �������� !��"�( �Ombit)  #����(  
�������� ����� ����	$�!��  :Kapsw/Smuha-17) ���� ������ ���
( �Star's/Florkwa-2) ������ ���
( � Cham-6/Tui's)�������� !��"�( �Cham-

4/Guhrab-1) #����.(  
Durum wheat genotypes are: Bigost-1(Very susceptible , VS), Ammar (Susceptible, S), Azeghar N2 (Moderately resistant, MR), Ombi 
(Reistant, R); Bread wheat genotypes are: Kapsw/Smuha-17 (VS), Star's/Florkwa-2 (S), Cham-6/Tui's (MR), Cham-4/Guhrab-1 (R) 
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Abstract 
Kyali, M., A. El-Ahmed, A. Yahyaoui, M. Nachit and S. Al-Chaabi. 2010. Wheat Common Bunt in Syria: Disease Field 
Survey, Causal Agents, and their Pathogenicity. Arab Journal of Plant Protection, 28: 134-142.  

A field survey was conducted in main wheat growing governorates during 2006 and 2007, covering 220 and 151 durum, 119 and 80 
bread wheat fields, during the two seasons, respectively. Results obtained revealed the presence of significant differences in rate of infected 
spikes in evaluated fields. The highest infection rate was recorded in the first season at Idlib on durum (14.5%) and bread wheat (32.2%), the 
lowest infection rate was obtained in Daraa (3.8 and 8.8% for the two seasons, respectively). In the second season the highest infection rate 
was at Aleppo 15.5 and 25.1%, on durum and bread wheat, respectively, while the lowest infection rate was obtained at Hasakah, on durum 
wheat (3.7%). Results showed that both pathogens (Tilletia tritici and T. laevis) were found on wheat in all studied governorates, with 
variation in host preference. The mean frequencies of T. tritici and T. laevis teliospores in durum were 87.7 and 12.3%, and 19.1 and 80.9% 
in bread wheat, respectively. Pathogenicity test of 29 combinations (mixtures) consisted of T. tritici and T. laevis (1:1 w:w) teliospores 
collected from different studied fields was tested under artificial inoculation conditions on four durum and four bread wheat cultivars with 
different reaction types against the disease: VS, S, MR, and R. Results revealed the presence of variations in percentages of infected spikes 
according to inoculum combinations, which ranged from 10 to 43.6% on the VS durum cultivar, and 26 to 80% on the VS bread wheat 
cultivar. Combinations of both pathogens were divided into 3 levels according to their pathogenicity: weak, moderate and highly virulent.  
Keywords: Common bunt, pathogenicity, Tilletia spp., Wheat, Syria. 
Corresponding author: M. Kyali, Plant Protection Department, Aleppo University, Aleppo, Syria 
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