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/� /��< �<  P" ��  �P��� .      M�PK�0 b�P. ,P. �P� �< m�P5��)+MARIS HUNTSMAN (Pm2+6) � 
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Abstract 

Wheat powdery mildew caused by Blumeria graminis f.sp. tritici is one of the most 

common diseases in cool and humid regions. Awareness of fungal variability is necessary to 

manage disease specially due to using new lines and cultivars. This study was conducted to 

detect virulence factors of Blumeria graminis f.sp. tritici using trap nurseries in natural 

conditions in Gorgan, Mazandaran, Moghan and Varamin regions during 2005-2007. The 

experiments were carried out using 17 near isogenic lines/cultivars carrying Pm resistance 

genes received from Germany. The experiments were based on RCBD with three replications 

in each region. The reaction of the cultivars to B. graminis f.sp. tritici were recorded at 

booting stage and two weeks later based on scale 0-9. The results of three years study showed 

that cultivars MARIS HUNTSMAN (Pm2+6), APOLLO (Pm2+4b+8) and RALLE (Pm3d) 
were highly resistant in all regions and cultivars RONSO(Pm4b), REKTOR(Pm5) and NK-

747 (Pm6) were relatively resistant. These cultivars have potential to be incorporated into 

high yielding commercial wheat cultivars in Iran. 

Key words: Virulence factors, Powdery mildew, wheat, trap nursery. 
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0� ,)k8" /� �� �.�89" N�
O. ,�,"�A�� �<  B��� ��&� M�8� Xop0 ���.  

Svec and Miklovicova (1998)B
4	� �< ,4e�k" ��   ��H��0 �< M�8� *k. N�
O. ���

     ,3 �A<0< /�$A �'3�"    a�9Z" T6�8" �<B
4	�    20 J��K E�0 ���   �YA���	
�  �02 ��  ����	� 

    /0'
" E��+^�� � �A�0< n�����	
� �02 /l ��� Pm4b��+0 �<   /�9P.��>�� �< /� E��9	3 � s

 ��<�� ����$" ./�  8z	� ��
     /l 20 5
3�+ �� /l ,3 �A<0< /�$A E  �H��0 �< �~�X b�X �< ,3 ��
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O. 5-A ��k� �A0�+Pm2+Mld, Pm1+2+9, Pm3 P"   �8P��� . �<

 �&��"�Leath and Murphy (1985) �����93�� .��� �� ���	
� �02    �< M�P8� *kP. N�
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     ��P���93�� �0�0< J��PK E�0 B
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8e���3 Be��0 ���P	
�  P�02 ��� 

/l       �
YA s��"2� <��" B"��)" ���Pm7� Pm6� Pm4  �P3c  �P3b �P3a �Pm(2+) �Pm2 �Pm1 � 

Pm8 <�� .   �"0 ���	
�  �02  /l ���   B"��)" ��� Pm8� Pm7� Pm4� P3b � Pm1 m�95-A 3  <�� �9	. 

 .��� �<         /l ��� �� '
A �f��"� �< ��� M�[A0 ���  ��P� Pm7   �Pm8    E��+^�P� ���P	
�  P�02 

�
%�+ ��� �� ,% e�X �< ���<�� ����$" Al ���Pm6 +Pm2 � Pm5+Pm3c   /0'P
" E��9	%

���	
� �02 �P� ���<  (Persaud and Lipps, 1995) . ;P�2�� �<Costamilan     ,P% <�P	A F�0'P� 
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       /l ��� �� ,% e�X �< ��<�� ����$"   ���Pm1a  �Pm16  �Pm17   �Pm25    20 �9	% �i  �Pp�< 

��<�� ����$" .0 �<�A /0� P
 'Salari et al. (2003)�  P
�9$� E ���P	
�  P�02 �� �P� 0� �/l   �P�� 

 B"��)"Pm2, Pm5 � Pm8 . ,)k8" �<
 �/�9-Badali (2001)�� �� /�>" �< �/l   �P��Pm3c  �

Pm4a � Pm5  �Karimi Jashni et al. (2006)8" �<     �� �P� �\��P� � /0��PA2�" �/�9-P�� T6�� 

/l ��� Pm3 �  Pm5  �<�	A F�0'�  �A0 .   " ���*
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    /0'
" �a�9Z" �����$%���	
�  �02      /l 20 �� �� ��� ��           � �<�P� ���PO9" �BP"��)" ��P�

             " �
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K<

     /l <��� M�] �� <��� 20   ������	
�  �02      /� A0�0�� � J��K B
4	� �<     8�'���P� �0�� ���

/l "�
y ���#/l �� �| " ���#" �
O" M�K�0 �< �|  B
4~� ,% B.0 M2^ � �������	
� �02 �< 

             � �+ �<<�� xZ$" '
A /�"2 b�6 �< /� �0�

>+ � J��K 4
56 B
4	�   M2^ �����f�0� /0�9

  ,"�A�� �< 0�     <0< ���p M�K�0 �op0 ��� .       EP�0 20 $Z� /<�	A u�0�� '
A ,4e�k" E�0 20 ���

B.0 �<�� ��]o60.  

  


��� J9�  

�<  EP�0 PP.���  <0�P4+ �� uPPK�  M�PP8� PK0�9�0  20 9��P��< ��$PP3  /�P	e� ,PP�  M�PA ��PP�: 

Axminster/8*CC (Pm1) �Galahad (Pm2) �Asosan/8*CC (Pm3a) �Chul/8*CC (Pm3b) �

Sonora/8*CC (Pm3c)� Ralle (Pm3d)� Khapli/8*CC (Pm4a) �Ronso (Pm4b) �Rektor (Pm5)� 

NK-747 (Pm6) �Transfed (Pm7)� Disponent (Pm8) �Amigo (Pm17)� Maris Huntsman 

(Pm2+6) �Apollo (Pm2+4b+8) �Normandi (Pm1+2+9)    b�P98% uPK� �) \�-PX(Cerco   �<
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 �� �<�  ,9$H �<  b�6 ��  q/�   �� B$3 �9"  . ,9$H ,�p��     ����	� 20 ���� 9A�.     �P9"   �PYA �<

 �� ,9��� .     a�<� ,
��X �< �<�e� ,4.�+ B��        �P� B$3 A^�� \�-X uK� �B$3 ���. 

h&]  �< �< M�K�0 ;	4e0,�58. M��+ ,�X�"20 �4� ,9O� �< � �  ��� ;
	&+ F�� 20 �<�O9.0 �� /

 ���8" ��&.�H � ���. �<Eyal et al. (1987)   ��0<�P� BP�0<��  �P�<�� .    E9��P� �PYA �< �P�

 \�
)"�!i ) i =�<�e� 20 ���] ,� �+ : = M��)" ,@ =M��)" ,	
A ,c � � = \�-X ,	
A  ,  � 

� =    � \�-X� = \�-X �
S(  �   hP&] \�.0 ��        ��P883 '��P	9" M�PK�0 ;P	4e0  �  ��P���93��

���	
� �02/l ���  N�
O. ,� B"��)" ����� ��.�8� ,)k8" �� �< *k.  .  

  

K��,*L� 9   

s8%0� ,� ,��+ �� ����<�e�  \�
)" E9��� �YA �< �� � :!i�  , � B"��)" s830� /0�8]
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.�-X s830� /0�8]
 /0�+ B���	
� �02�� �� J��K �.��� M�K�0  

   �����93�� ����	
�  �02   4	� �< b�4� 
     �� �< J��K B��    ��<�� ��.�8� �T6�8" 20  .  j��P9A

 P.���  b�PP. ��PP��@!�:�: M�PPK�0 ,PP3 <0< /�$PPA REKTOR(Pm5)�MARIS HUNTSMAN 

(Pm2+6) �NK-747(Pm6) �RONSO(DH)(Pm4b) �APOLLO (Pm2+4b+8) � RALLE (Pm3d) 

     .��� <��" ,)k8" ,. �� �<    E
"0�� � /�>" �/����  �A<�� M��)"  . .��� j��9A    b�. ����c!

�:�@ M�PPPPK�0 ,PPPP3 <0< /�$PPPPA MARIS HUNTSMAN(Pm2+6) �APOLLO(Pm2+4b+8) �

RALLE(Pm3d)   � NK-747(Pm6)   ,)k8" ,. �� �</�>" � ���. �/����  j��P9A � �A<�� M��)" 

.���  b�. ����:��!�:�c  M�PK�0 ,P3 <0< /�$A  Maris Huntsman(Pm2+6) �Ronso(Pm4b) �

Rector(Pm5) �Amigo(Pm17) �Apollo (Pm2+4b+8)� RALLE (Pm3d)   <��" ,)k8" ,. �� �<

 ;"�� .���    /�>" � ���. �/����   �A<�� M��)" .  ,3 <0< /�$A .��� b�. ,. j��9A �3 ��k�

 BP
4	�   ��P�B. graminis f. sp. tritici       PK0�9�0 M�PK�0 �P�y0 ��� P.��� <��P" T6�P8" �<   

/l � /� BPP"��)" ��PP�  �PP����PP	
� PP�02PP� �< �PP"0 �89PP�0< �
  M�PPK�0 ��� T6�PP8" 20 M0�PP3  
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�A<�� �0<��S�� ��S 5-A B"��)" .  -P
��. E
P))*"(Fried and Streckeisen, 1987)   P6 

.���  �P�       b�P. P6 �< <�PS �    ��P����i!���c           BP
4	� �h
��P. �< ,P3 �PA<0< /�$PA   

B. graminis/l ���  ���Pm2  � Pm4b ���	
� �02   �P+ P.��� E�0 j��9A �� ,3 �89�0< ��9	3 

<�0< B)��k" �<��X .Svec and Miklovicova (1998) '
A  BP
4	� �< ,4e�k" ��    N�
OP. ��P�

      < /�$A �'3�" ��H��0 �< M�8� *k.      /l 20 5
3�+ �� /l ,3 �A<0          �< �P~�X b�PX �< ,P3 ��

" �H��0        ;"�P� �P��	A b�P983 0� N�
OP. 5-PA ��Pk� �PA0�+ Pm2+Mld  �Pm3  �Pm1+2+9 

" �8���,9��� �� j��9A E�0 � <�0< T��k+ .��� E�0 20 ;p�X ���.  

 E��9	3 T
)*+ E�0 �<���	
� �02/l 20 5
3�+ ���   ���Pm2+4b+8/l �  ���  Pm2+6 �

Pm8 �Pm3d E
PP8z	� � Pm4b� Pm6�  Pm5   j��PP9A �PP� �<��PPX �PP+ ,PP3 �PP�<�� ����$PP"   

Leath and Murphy (1985)�&��"� �< <�0< B)��k"  .��A�    ��P���93�� P.��� �P�  ���P	
�  P�02 

        <0< /�$A e�	� ��
8e���3 Be��0 �< M�8� *k. N�
O. �PA          �0�0< J��PK EP�0 BP
4	� ,P3 

 �����93�����	
� �02/l ���  �
YA s��"2� <��" B"��)" ��� Pm8 �Pm7 �Pm6 �Pm4�  P3c �

P3b  �P3a  �Pm(2+)  �Pm2   � Pm1 <��  �  �"0 ���P	
�   P�02  /l ���     ��P�   BP"��)"Pm1   � Pm8 �

Pm7 �Pm4b � P3b m�95-A<�� �9	3 . Halina and Krzysztof (2005)��4e�k" �< '
A  �89����< <�S 

/l ,3  ���Pm3d �Pm4b � Pm5 �Al �
3�+  Pm3d+4b �PA<0< /�$A B"��)" <�S 20�   �P� ,P3 

.��� j��9A  ���Svec and Miklovicova (1998)B
4	� �A<0< /�$A ,3 �'3�" ��H��0 �<   ���

  20 J��K E�0   �YA���	
�  �02    aP�9Z" T6�P8" �<  �P�      /0'P
" E��+^�P� � �PA�0< n�P� ����P	� 

���	
�  �02    /l ��� Pm4b     E��P9	3 � s��+0 �<         �P�<�� ����$P" /�9P.��>�� �< /�   �  /0�P8t

<�0�A B)��k". /<�� ^�� ���	
� �02 /l ���  Pm4b    A^�P6 �<�O9P.0 ;
e�P� m̂ �	9X0 �H��0 �<

   B"��)" /l ���X M�K�0 20 ��"Pm4b  /l EP�0 B"��)" ����	
� ��Z9A0 ��$� ;
e�� ,3 B.0 

B.0 ��� ,9-&� �H��0 �< .Imani et al. (2002).��� ��   �����93�����	
�  P�02B. graminis 

f.sp. tritici  A0�0�� ,3 �A<�	A F�0'� s30�" �<���	
� �02/l ���  ��� Pm7 �Pm5 �Pm4a �

Pm3f �Pm3c � Pm1     ��P� /l ��� � �<�P� E��9$P
�Pm2� Pm17   /l ��� � LP.�9"   ��P�
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Pm4b  �Pm3d  �Pm3b   � Pm3a  <�� E��9	3 .   PA0�0�� 'P
A �~�X .��� �< ���P	
�  P�02 ��� 

/l  ���Pm3d � Pm4bT��k+ /��<�5"�A j��9A �� 5-A ��k� ,3 <�� �9	3 <�0< .  

    " /�$A .��� E�0 j��9A    ,3 ��<���	
�  �02          �� � �<�P� <�P�2 /�P>" �< J��K �  "�P	+  

/l ���  .��� <��"     ��� �� ,95e0 �  ���        P" ,P3 BP�0< <��� a�9Z"        ��P8�< /�$PA �PA0�+  

   J��K �< U�8+ �5K ��4e�k" � ���� '
A ���	
� ;"�]  'P
A    BP��| 0� U�P~�" EP�0  <�P� �<�P	A   

(Karimi Jashni et al., 2006)     � ���P	
� ,4P.�+ �]�-P" L�0�P� /<�� u�0�� �6�Z� m̂ �	9X0 ,3 

    " �<�O9.0 <��" M�K�0 E
8z	� ���� .          �/�9-P�� T6�P8" �< ,P9��� ���Pp P�5K ��P4e�k" �<

"0�� � ;
�<�0 �/0��A2�" b�P. 6 �< �/0��0 �< E
   ��P��: �   b�P. �P+ �:�@) Badali, 2001; 

2006;.Karimi Jashni et al., 2005; Karimi Jashni et al., 2006; Razavi et al., 2005; Razavi et al., 

Monazah et al., 2008 (/l ��� ,3 B.0 ���<�� xZ$"  B"��)" ���Pm3b �Pm3d �Pm5 � 

Pm6 ���	
� �02 �<��2  E��9	3 '
A ���< ��6 20 � B.0 ,9�0< <������	
� �02 M�K�0 ��� 

 /l ���X  �)" ���  B"�Pm1+2+9� Pm4b � Pm2+4+8  B.0 �<��  .       ,P)k8" �< P.��� E�0 �<

   E��9$
� /�>"���	
�  �02  /l ���    ���  B"��)"Pm3c  �Pm2  �Pm1  �Pm8  �Pm7   � Pm4a   �< �

/l ��� E
PP"0�� ��PP� Pm1 �Pm3b �Pm3c � Pm7  �/l ��� /0��PPA2�" �< ��PP� Pm7 �Pm2 �

Pm3a �Pm3c � Pm17  �/l ��� /���� ,)k8" �<  ���Pm3c �Pm4a �Pm5 �Pm8 �Pm1 �Pm2 �

Pm3a   � Pm3b <��.     j��9A ,-��)" ��             �/0�P�0 �< n�P� ��� �3I ��4e�k" ,]�	[" �� ,4e�k" E�0

   ,�0�� ,3 ��<�� M��4"    ���	
� ;"�] J��K ���  ��0�	� 02  b�X �<   �89-� �

>+  .    ;P"0�] 20 &�

"# " �<�O9.0 <��" M�K�0 �^�*+ E�0 �< �| �8��� .     �\�P�02 ���P[+ M�PK�0 /�9-P�� T6�8" �<

        b�. �< � �o� � �<��
� �B����3� E[+ ���9.�H       �< /�P>" � �+�� ����< M�K�0 '
A �
S0 ���

     ,9��� �0�K �<�O9.0 <��" 7
.� }k. �A0 .      �< ��9.�H � \��02 M�K�0     /l �0�0< <�S ��[�Pm8 

 �0�0< �PP��< uPPK� �/l ��PP� Pm22 �Pm23 �Pm24 �Pm21 �Pm19 �Pm18 �Pm17 �Pm16 �Pm8 �

Pm6  �Pm5  �Pm4  �Pm3  �Pm2    � Pm1 "  �8P��� .  �<       �A�P� \0�P3 'P
A /0��PA2�"    �0�0< ��P�

/l ��� Pm6  �Pm5  �Pm4b �Pm4a �Pm3d �Pm3c �Pm3b �Pm3a �Pm2 � Pm1B$3 "  �A<�� .

uK�" ���	
� E�0 ,� B"��)" /l ,A�� �� �K�� <�S ��[� �< /�>"  ����  .E�0 20  ,� ,��+ �� ��

    " �Y8� M�K�0 E�0 ��[�    ,�0�� F�9-� ,3 �.�         ��P���93�� ���PX J��PK ��� ���P	
�   P�02 
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  /l �� L5+�"     20 RP� �P� B$P3 }k. �� ��5+�0 �< � �<�9�0 n�O+0 /�"2 ���" ,� � B"��)" ���

   M�K�0 E�0 B.0 �<�� . 60 x)A       /l <��� M�] �� <��� <��" �< ��]o       �P��< �< BP"��)" ���

               ,P)k8" �< ���P3 � 2�9$P
H �20�
P� �EP[+ ��P+�� ��<��
� �B����3 �8A�" B$3 <��" M�K�0� 

        �� B"��)" B
4~� 20 T
K< j��9A <��� M�] E
8z	�        T6�P8" �< n�� ���[+ M�K�0 B
.�-X

      5A ��
9S0 �< E
8z	� � B$3 <��"      /l �P��< ���PX K0�9�0 M�K�0 ��. /<�    �P8A�" �P�Pm24 �

Pm23  �Pm22  �Pm21  �Pm19  �Pm18   � Pm16  EP�0 �< �9$
� �*� /�&"0   <��P*" 0� _�`PS 

" <2�. .    P" �PY8� �/0���< ��4e�k" j��9A � ,4e�k" E�0 j��9A ,� ,��+ ��      �P8t �P� ,P3 �P.�

  �
3�+ 20 �<�O9.0        ���H � M0�< ���" M�K�0 �< Al ���     P" /�A� �< ��9$
� ��0       �P� �P"0 <<�P�

 /�� ����$" ,� ,��+���	
� �02 uK� ��� �� 5-A Normandi Al �
3�+ ���X Pm1+2+9 

   /� 20 ��
9X0 �� ���� <�	A �<�O9.0 �� .E�0 20 " <��8$
H ��  �P
3�+ 20 �<�O9.0 �� <<��    PAl ��P�

 �|�"Pm2+4b+8 � Pm2+6/l E
8z	� � Pm4b   �P� Ko+ �<     � 5-PA BP"��)" �0�0< M�PK�0

                  ,P� M��P)" u� � �8��� ,9�0< ^�� b�`*" �
e�+ ;
-A�9H u� ,3 <�	A �
e�+ "�K�0 �b�`*"�H

    � �8��� *k. N�
O. ���	
�          �
y B"��)" �0�0< M�K�0 Q�Z9A0 ,� B5-A B.0 M2^ E
8z	�

 <0wA ,� ,9-�0�)non race specific resistance (F�� ���. �0�	� ,� �� ��5��" )
O�+ B����" �

/� M0�< <��� u�0�� 0� ��∗.   
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