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Biological control of barley covered smut by bacterial antagonists 
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        <� 3"&=>�� ?� �"���@ ��"�&!A ?"�B<� C" �%    �&=@�>
 Bacillus        D�>� E��)>B <� F>@ 

��=>>��   � ����>>/<�B � ��=G>>� ��)>>@&B ��>>���  $�>>� <� 1�>>��#�� �&=@�>>
 <� 3"&=>>�� 

Pseudomonas                 H&>=�@ ��&>
 %#>
 ��� �<����� �)@&B ��=�� � I&@ E��)B <� F@   C>"J#K#	


 #� 1L� C��	� ����	
(Ustilago hordei) M#�
 N&O <� �%��=�� �
  �
 � ��%�P, QB�@ ���� 

      ��� �% FR�)B �% ��&(,  #�       1�& ��&S ���&
 %�#B &"#@ �% ����@ TS� .     F>@ %�% ��./ V"�=/

3"&=��  ���(B2) Bacillus lichniformis  �B. cereus (B3) �� ����	
 WXB�@ &@ H&=�@�/% .  �>A�%

 �%#K�   ���>�	
 3>"� F
 #�  ��>����	, �%Bacillus sp. (B1) �B. cereus (B4)  � B. subtilis (53) � 

B. subtilis 71 3	
 ��Y/[ �, \��/[  �>�]B �#O F
 � %#
 &	^=B ���% &>=�@    %#>
 �%#>K� ���>� <�  

)0.01 < P(.  

3"&=�� 3	
 �%   ��>�Pseudomonas  3"&=>��   ��>�Pseudomonas fluorescens bio V (C15) � 

P. fluorescens bio V (E2) � P. fluorescens (D11) � P. fluorescens bio I (32) �
 ��/[  �>, _[�/[ 

        ��=��% ����	
 H&=�@ �% �� &`� 3"&=.	
 �%#K� �A�% . 3"&=�� &"��     ��>�Pseudomonas   %�#>B 

9� �%#K� ���� �
 � �%#
 &`aB ����	
 H&=�@ �% )	/ ?"�B<���]B bX= ��=��% ��%.  

�(�� �) �#$*: C��	� 1L� �#� Bacillus lichniformis �Bacillus cereus  � Bacillus subtilis � 

Pseudomonas fluorescens � H&=�@ �C"J#K#	
 Ustilago hordei .  
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C��	� 1L� #� F@ QB�R �� c��S Ustilago hordei (Pers.) Lagerh �>B    =.>	
 �% �>��
 &

�B F=��@ #� F@ �dO��B  1�� e"�� %#�(Mathre, 1985) .   H�>� �% ��>=
� �% ����	
 3"���_\ 

    �>>� 7��)>> ��&>>"� &>>��&� <� &>>-"% ��&-.>>��f' g>>�#, $*>>� � ���"���>>�� g>>�#,  

Ershad, 1995)( .��� D�h/� ���&
 �%� _�/�� �A�%  <�E��)B ��h/< ��=��     ���>�	
 F>
 �%#>K�

F@ %#
 #� 1L� C��	�	B  �%#K� 3	-/��_/� �A�% �"%& %���&
 )Moeini, 1995( . 1BXR

       �.>i %#>�� #� 1L� C��	� FPL.Bj  W�=kG>/                ��>	 ��	>�� ��>B< �>, F>@ 1>�� ����>"�' 

7#�      �% �� �%< C��	� ���  �B &
  %&	 .F�#9         F>�#9 <� &>,&"% �%< C��	� ���      TK�>� ��>�

 �B &��l             &>' m&>
 bXi ���% %��#B <� ���	G
 �% � �/#�    ��>=�& Tn ��>�   WXB�>@ �    I��>9 

��/  �/#� .      c��S %&
��@ o"&O <� #� 1L� C��	�  ?@          1.>@ �>" C	�=G	� �" �=p��!B ���

�B H&=�@ D��dB D�S�� %#� )Mathre, 1985( .    F>(�"� F>
 F>�#, �
 H&>=�@  �"�	�	>�    g	>!B ��&>
  

      H&=�@ �� 3"� <� 1G	/ q#�rB 1G"<    �
 �("J#K#	
    3>"� ���>�	
     <� �%��=>�� �>
   �&=@�>
    ��>�  

  $��Bacillus � Pseudomonas   1���#��         1>�� F>=�& ��&>S F>�#, %�#>B .  �>��&
 �%   ��>�   

)Borgen & Davanlou (2000 3"&=>>�� MA342�&=@�>>
 <�  P. chloraphis 1>>p�i �>>
 �[� �% 

��	B   &=	K  �� ����	
 3"�    ��)	B F
 _/Y\   �/ H&=�@ �A�% #%.     ����&
 3"� �%  �X@#,� �#	G/�*�#�

��� ��)	B F
 �� ����	
 ��/s��/ H&=�@ �A�% #% .?"�B<� �%  ��>� )Baker et al. (1998  %&
��>@ 

  �
&n ���
 &	��   �%#K�   F
    D�� ��+�' C��	�  ��   ��)	B F
Y\ % %�% ?��@.     ��>+/� &>p/ o
�rB 

         ?"�)�� uR�
 D�� %�� � �
&n ���
 &	�  1	K�]� TG>	/����&(	B        %�)@�>9 1G>	/#�=/� ��>�

 $�� &	p/    ���Bacillus � Pseudomonas �   F/# � ��&�LB         c��>S <� ���	G>
 ��>�      $�>� ��>�

Mucor   � Rhizopus    F@ ���   3"�  F�vGB      F>/�#� <� T	d=G>B ��/��%<�
 wk�     �#*>���	BX@ �>/<   

Tilletia tritici �"%& .)Nielsen et al. (1998 ���dB F
 &	� �%#' <� �%��=�� �
 �[    &>� ��&>
 D&> 

 8
 D&#�	@� �D��     �, �� ��+�' C��	� �s%  �/%�% ?��@ .   %�#B �%H&=�@     C��	>� �("J#>K#	
 

       1�� 1�% �% ��@ ��	G
 ��RXO� #� 1L� .   �"���>@ �7��) 3"�      F>"��� �>�n Bacillus � 

Pseudomonas  ����	
 3"� H&=�@ �% ���B Fx��� FR�)B g"�&� �% �%�.  
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-.� : ��*�� �/�       0123 �2)Bacillus         �23 452� 6)�#2� 7�2�1* �!:  F�k�>�    ��>�  

                e>�� 1>��@�' � 3	>B��� #� E��)B <� ��+
 �% #� 1L� C��	� F
 �%#K�    ����   ��>�   �>, �  

�����   1@�' �% ��B        �/�� ����+-/ y�O� ��B% �% �8i�@ ���.     ���&
 3"� �%  <� �&=@�>
    ��>�  

Bacillus sp. (B1) � Bacillus lichniformis (B2)�� E��)B M�9 <� ���=G� ��= B. cereus (B3)   � 

B. cereus (HR B4) �)@&B ��=�� E��)B M�9 <� F@ )M��� (     �=G>	/#�=/� &>`� � %#>
 ��>� ���

��            � ��-."�B<� g"�&� �% �Xi ��#9�' &���	
 c��S ��� ��     F=�& ��&S ���&
 %�#B F/�L�

%#
 (Namazifard, 2003)  3"&=>�� �% <� 3	>�z�� �  B. subtilis strain (71) �  B. subtilis   F>
 F>@  

  F�k�� <� w	,&,                 �>+/� �=G>	/#�=/� &>`� � �<����� D�� &���)"� � ����/<�B ��=�� D�� ���

 c��S ���Fusarium graminearum ��	�� ��k`� F
1��  �"%& �%��=�� )Norouzian, 2003(.  

 ���{ ������	, �%Ustilago hordei  ��)	B|s/[� �#*�� D&  ��&
 C��	� ��&(, )\ D& 

   �8
 D& ��)� �% ( �� �%��=�� .       WXB�>@ ���>�	
 Q>B�R c��S ����#*��         �>
 1>9�#�(" �#>O F>
 

        �"%& }#�LB �8
 �
 �A�% C" )K#�� Q	=B �G@#
&@ .     ��8
 ���	, <� QkS     1"&�@#*	� �% ���8


  T"��s     ��B F
 �A�% �    WXB�>@ F>d	S%        $*>� � �/#�R�>~ �        &>rdB q� �% 1>
#/   Q"&=>��

�/�� #.=G�.  

       1.@ <� �&=@�
 �#	G/�*�#� F	+, ��&
|�       1.@ g	!B ��� �&=@�
 F=R�� NA   �%��=>�� 

��.   ��	B ��n F@ w	,&, 3"�
  &=	K     � F��>~� �&=@�>
 1.>@ �&>=' C=., �% Q"&=�� &rdB q� 

                       I#>B H#>O �>
 &=B#=��&=(*>�� �>
 $*>� �>"%& F>	+, �&=@�>
 <� �>p	�i �#	G/�*�#�\_[   

 &=B#/�/)OD = 1( 1p�i ��&=@�
 �#	G/�*�#� <� �[� �B� 1�% F
 .  �8>
 �r� ���kGn ��&
  

#>>���8>>
 �� � F=.>>i� �>>A�% C>>" )K#�>>� Q>>	=B �G>>@#
&@ F>>
 ��>>-/� �#	G>>/�*�#� �% _|   

  1>>p�i �>>
 �&=@�>>
 F=R�>>��[�  ��)>>	B F>>
4��>>�	B   �% &>>=	K�� �8>>
 D&>>  �>>� ��/�G>>	9  

)Janisiemicz & Marchi, 1992(.  

   3"� �%     &"#@ �% ����@ TS� �8
 ���&
�      �8>
 � H�>+/ F	+, � NXA� FG�aB <�  F>	+, �>�  .

 ��#P
 ���&
  M#�
 N&O        �
 ��%�P, QB�@ ����|    �% ���	, �   ��&(,   F@ �� D�h/�     &>� %�>]
�

�&@ 4*4    %#
 &=B �   C" &� �%  _s    �� F=��@ �8
 D&  .  �&>@ F�A��        &-"�>(" <� �>�s/[   &>=B 
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  ��

�� F=�& &p/�%. ������	, #B�/%#
 ���kR ?"�B<� %�<� : 

Bacillus sp (B1)  �B. lichniformis (B2)  �B. cerens (B3)  �B. cereus (HR B4) �B. subtilis 

(71) �B. subtilis (53) TK�>>� ���>>� ��  � �%#>>K� ���>>� \ �?"�>>B<� 3>>"� &>>-"% ��>>�	, ��&>>(, 

3"&=��     y#� ��� +    W�]�� F@ %#
 ����	
 QB�R      ?"�>B<� 3"� �% �|         ��&>S �>��&
 %�#>B ��>�	, 

  1�&)  H���� .(   1��@ 2"��,_� �����    ��B��   %#
 �          � 1G>	/#�=/� �>
 1��@ <�� �% �8
 

   �"%& }#�LB ����	
 QB�R .     ��)	B �&@ &� ��&
�         �%��=>�� 1��@ <� QkS �B�% %#@ D&#�	@ 

�� . %�%&9 �%  F�k�� ��B     �&@ F	�@ #� ���         � F
 � 1��%&
 F/���� �#O F
 ��    Q>d=�B ��-.>"�B<

�"%& . F�k�� F	�@       F�k�� 3	�z�� � �&@ &� ���            � 7���>� �&@ &� �% ����	
 F
 �%#K� ���

�"%& 3		], ����	
 F
 �%#K� �A�%.  

89  ��*�� �/�     013 �)Pseudomonas        452� 6)�#2� ��2�#� 7��1* �!  :   3>"� �%

3"&=�� <� ���&
  ���P. fluorescens (F25) � 3"&=�� ��� fluorescens bioIII (F8) P.  M�9 <� F@

  �M��� D�>� E��)BbioV (D23) P. fluorescens � )P. fluorescens sp. (D10 �P. fluorescens bioIII 

(D14) �Pseudomonas sp. (D11) � P. fluorescens bioIII (D22)   � I&>@ D�� E��)B M�9 <� F@

3	�z�� P. fluorescens bioV (E2) M�9 <� F@  � M��� D�>� E��)B P. fluorescens bioIII (C21) 

 � P. fluorescens bioIII (C15)    �=G>	/#�=/� &>`� � �<�>���� 1��@�' D�� E��)B M�9 <� F@

��  c��S ��� ��Tilletia laevis   D�>� ��>+�' C��	>� QB�R �    F>/�L� � ��-.>"�B<� g"�&>� �%   

     %#>
 ��	>�� ��>k`� F>
(Khodayegan, 2003)� �=>��  �>� �%�.   <� W���>~P. fluorescens bioI (32)   

F�k�>>� <� F>>@    ��� �� �=G>>	/#�=/� &>>`� � �<�>>���� ����>>/<�B ��=>>�� E��)>>B D�>>� ��>>�  

Fusarium graminearum ��� �>>+/� &>>`� � ��-.>>"�B<� �% ���#�>>� � Q>>
�d=B 1.>>@ 7�� �>>
 

      �>� �%��=>�� %#>
 ��	>�� ��>k`� F
 F/�L� �% D�� F�k�� <#"��<#�(Norouzian, 2003) .  F>	�@

        �B� %#
 ��kS ?"�B<� F	k� ?"�B<� Q{�&B_|           1>�& ��&>S ?"�B<� %�#B ���&
 3"� �% ���	, 

  F@��   �&=@�
 �� ���	,    $�� ��� Pseudomonas            � �>"%& }#�LB �8
 �
 �"�+�, F
 F@ %#
 �� 

  �&=@�
 &-"% ���	,     1G	/#�=/� ��� +    %#
 ����	
 QB�R c��S �#*�� . W���>~       ���>� ��>�	, C>" 

�% )	/ TK�� ���� ���	, C" � �%#K�  �� F=�& &p/) H���|.(  

 ���; "#.��; :  ?"�B<� ��&�� ��&
     M#�
 N&O <� ��     �� �%��=�� ��%�P, ��� .�
     F>
 F>�#,
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 ��

�&>>@ <� ���	G>>
 �% F>>(�"�  %#>>
 &�>>A �%#>>K� �>>��%�% �=9�#>>�(" Q>>A� 1>>"�R� ��&>>
 �>>��   

  ����A�%
   �%��=�� �
 ��B� 1��  H#B&� <�                              H#B&� 3"� �% F@ �/�"%& Q"�k,

 x� �>>B ���>>�	
 F>>
 �%#>>K� �>>A�%  �>>��
 .3	-/�>>	B   �/�>>� FG>>"�dB 3>>(/�% �#>>B<� �>>
 �>>� 

(Little & Hills, 1978). 

  

<#��=�� � +  

-.�9  ��*�� �/�      013 �)Bacillus     �3 45� 6)�#� 7��1* �!  : ��>��   ��#>O     <� F>@

  H���� =��  �B }�k�      H��={� F
 %#�YY       ��]B bX=9� ?"�B<� %�#B ������	, 3	
 �A�%    ���%

 %��% %#�� .          ����>� H��>� �% �����	, F
 }#
&B 3	-/�	B_ B d   ��>� FG>"�      ��>�� � �>/�   ��#>O   

    ��>����	, �% �%#>K� �>A�% 1>�� ��� �%�% ��./ H��� 3"� �% F@ B. lichniformis (B2) �   

 3	�z��B. cereus (B3)
     %#>
 &�>A 1L>� C��	>� ����#*�� ��&�� F .  ��>����	, %�#>B �%  

B. subtilis (71) + U. hordei�  B. cereus HRB4 + U. hordei  w>	,&, F
 �%#K� �A�% �Y�/[ � 

_s�/[��]B bX=9� ���� �
 � %#
  1��% ��%.  

89  ��*�� �/�      013 �)Pseudomonas     452� 6)�#� 7��1* �!  :     ����>� H��>�� 

 � F")h,     �&=@�
 &`� F
 }#
&B %��R� $/�"��     $�� ���Pseudomonas     ����	
 H&=�@ �%  ��  ��.>/

�B ��% .���� ��#O  H��� �% F@|  �>B F>p{XB    �&=@�>
 %#>�   ��>�P. fluorescens bioI (32)�  

P. fluorescens (D11) �P. fluorescens bioV (E2) � P. fluorescens bioV (C15) �% �� &`� 3"&=.	
 

&=�@  F=��% ����	
 H      F
 �%#K� �A�% � �/�     w	,&,��/[  ���/[  ����/[   � _[�/[     �%#>
 �>A�% 

1�� . �&=@�
 F��  $�� ��� Pseudomonas            bX=>9� ���>� �>
 � �%#>
 &`aB ����	
 H&=�@ �%

��]B ��=��% ��%.  

����   ��#>O        H��>� �% F>@_    �>B F>p{XB        3"&=>�� F>�� %#>�     ��>�Bacillus    H&>=�@ �%   

`aB ����	
�%#
 &    �#P>L
 � �>/�B. lichniformis (B3)  �B.cerens (B3)    �� ���>�	
 ��=G>/�#,

WXB�@  ��"��/ H&=�@ .3"&=��                     �<�>���� �X>i ��#9�>' F>
 �%#>K� D�>� E��)>B <� y#>� ��>�  

��� �>/%#
  . 3"&=>�� B. lichniformis B2     Q>
�d=B 1.>@ �% 1>�� F=G>/�#, ��/��  1G>, �% �  

   3	
 ���#���s   �, Y[ A�%          3	
 ��&� %�#B �	K#, 7�� �% � ���    �>, �Y       c��>S �>�� <� �>A�%   

0.5Χy +=



����� ���	
� �������� �� ��� ���	� ����� 	��� � �!�"#$� �#�� �	%  

  

  

  ��

Gaeumanomyces graminis var. tritici     F.>"� �%#>K� ��>� ?��@ �% W���~ � ��@ �&	#��

)��/� ���
 F��% <� s�[ ( 1�� �%#
 &`aB(Namazifard, 2003).  

 3"&=��B. cereus (B3) Q
�d=B 1.@ �% Y�  ���#�>� 1.@ �% ��A�% Y�   %�#>B � �>A�% 

   3	
 ��&�|�   �, s|               �&	#>�� �X>i ��#9�>' ����	
 QB�R c��S ��� <� 1�� F=G/�#, �A�% 

         F."� �%#K� ��� ?��@ �% 3	�z�� � ��@)�/[   �, Y/[       ��>�
 F>��% <� s�[ (    �%#>
 &`a>B

1�� (Namazifard, 2003).3"&=�� <� �9&
   �&=@�
 ���B. cereus ��)	B F
 1�� F=G/�#, s/�\ 

    ����#*>�#	�, �>/< F>/�#� ?��@ �% �A�%Tilletia laevis   �>��
 &`a>B (Khodayegan, 2003) .

3"&=�� F@ %�% ��./ ���&
 3"� �% ��� D�h/� ��d	d!,  ���B. subtilis�B )	/    H&>=�@ �% ��/�#,

  �>��
 &`a>B #� 1L� C��	� . 3"&=>��   ��>��� � s�  �&=@�>
 B. subtilis   <� ?"�>B<� %�#>B   

      ��=>�� D�>� E��)B               c��>S �>�� ?��>@ �% �>+/� &>`� � �>� �<�>���� ����>/<�B � ��=G>�  

Fusarium graminearum       ��>� �	�>� ���>�	
 F>
 D�>� �%#K� <� �&	#�� � ��-."�B<� �%

 1�� ��	�� ��k`� F
 F/�L� �% F�k�� �B#"��<#�(Norouzian, 2003).  
  

 7��3>9�"��� F")h, �&=@�
 &`� F
 }#
&B $/  $�� ���Bacillus �%   

#� 1L� C��	� H&=�@  
Table 1- Analysis of variance of the effect of Bacillus strains  

on the control of barley covered smut 
 

F  ������ ��	
���  
MS  

������ ����  
SS 

����� �����  
df 

������� ����  
Source of variance  

0.2784 0.0008352 0.0016704 2  ���� Block  

** 264.62  0.58  0.756 13 ����	Treatment  

- 0.0003 0.006 26 
����� ������ Error 

 0.762 71 ��� Total  

Cv = 1.86                                                                                                                   ** = P ≤ 0.001  
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 7��3?9�&=@�
 &`�   $�� ���Bacillus ����	
 H&=�@ �%   

#� 1L� C��	� )Ustilago hordei(  
Table 2- Effect of Bacillus strains on the control of barley covered smut 

 

Treatments 

                                  ����
% Infected spike 

 ���!+$�1� �@!�.; �)  

Healthy control )���� ����(  0 f 

Bacillus sp. (B1) 0 f 
B. lichniformis (B2) 0 f 
B. cereus (B3) 0 f 
B. cereus (HRB4) 0 f 
B. subtilis (71) 0 f 
B. subtilis (53) 0 f 

Pathogen control )�	
�� ����(  0.7 a 

Bacillus sp. (B1) + U. hordei 0.357 c 

B. lichniformis (B2) + U. hordei 0 f 
B. cereus (B3) + U. hordei 0 f 
B. cereus (HRB4) + U. hordei 0.257 d 

B. subtilis (71) + U. hordei 0.193 e 

B. subtilis (53) + U. hordei 0.617 b 

 
 

��� 	����� ������� ������ ����� .  

�������      �!�"� #�$ �% &' *+��   ��� �	�	 ,�-�        *�/� #0�1� ����	 ,
�2� �% ���   &���	 ��	   �3�� 

(p < 0.01). �
��4 2� �	�5��� �% ���6�	 7���� 8����� 2� 9:;                      ��� 9+�:� ���.   
Data are means of three replicates. Numbers within column followed by a common 

letter are not significantly different at p < 0.01 according to Duncan’s Multiple Range Test. 

Data were subjected to square root transformation before analysis. 
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 7��3A9�&=@�
 &`� F
 }#
&B $/�"��� F")h,   $�� ��� 

Pseudomonas #� 1L� C��	� H&=�@ �%  
Table 3- Analysis of variance of the effect of Pseumdomonas strains  

on the control of barley covered smut 
 

F 
������ ��	
���  

MS 

������ ����  
SS 

����� �����  
df 

������� ����  
Source of variance 

0.5888  0.001 0.003 2 ���� Block  

** 22.2427 0.051  1.169 23 ����	 Treatment 

- 0.002 0.105 46 � 
����� �����Error  

CV = 5.56 1.277 71 ��� Total  
  

CV = 5.56                                                                                                             ** = p < 0.001 
  

Kollmorgen (1976)F/# F@ 1��"�%   ���Bacillus  >+�' C��	>� E#	� ?��@ uR�
  �% ��

   �>B F>R�)B g"�&>�  #>�/   �� &>
 ��X>R � �Kollmorgen & Jones (1975)    &>`� F>
Bacillus �%   

     F>/�#� �A�% Fp{XB Q
�S ?��@               �>/%#�/ ���>�� D�>� ��>+�' C��	>� ����#*>�#	�, �>/<.  

Lazzaretti et al. (1994)?"�B<� �% )	/  3"&=�� ��+n &`� %#9 ��� B. subtilis <� �&	#�� �% �� 

���B 	�B#	�G Septoria nodorum�  F. graminearum  �>/%#�/ ��#�R � �/%�% ��&S F]K�rB %�#B 

 3"&=�� F@     
 3"� <� �"��    ��)	B F
 �&=@���     B �>�� <� �A�%  >	    c��>S 3>"� D#	�G      �&	#>�� �>�  

�/%��� Q�R F
 .        �&=@�>
 F>@ �>"%& �L.>B F>=�& ��#>A ��>]K�rB ���� &
B. cereus   

 �>>	K#, Q>>	K% F>>
 )>>	/C>>	,#	
 �>>=/� 3	�	>>��
 �G>>@� &>>	p/ �"�>>� (Oxybacillin)3	B�<#/�>>@ �   

(Kanozamine)       1>	K�]� <� �&	#>�� F
 �%�S    c��>S     ���>�	
 ��>�      1>�� ���>	 ��< . �>��&
  

Killian et al. (2000)%#�/ �L.B �/F@  B. subtilis   �	��
 C>	,#	
 �>=/� e"�>B g	!B �%  >	 3	G

(Basilisin)  �B �	K#,   ��@ .  3	�z��K	*#              �&=@�>
 3>"� g>�#, )>	/ 3"�#	,� D�/ F
 ��"��@�� ��' 

 �B �	K#,        c��S F	�R T@ &"%�dB �% F@ %%&        c��S ��/��� � �%#
 &`aB �)"���	
 ���   ?>@      Q>�R �>�

�B �"��/.  
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 ������������ ���   	
� ���Pseudomonas � ��� ����� ������ ���
� �� )Ustilago hordei(  

Table 4- Effect of Pseudomonas strains on the control of barley covered smut 
 

Treatments 

                                ������  
% infected spike  
����� �!��"� #$��  �� 

P. fluorescens bioV (C15) 0f 
P. fluorescens bioIII (F8)  0f 
P. fluorescens (F25)  0f 
P. fluorescens (D10)  0f 
P. fluorescens bioV (E2)  0f 
P. fluorescens bioV (D23)  0f 
P. fluorescens (D11)  0f 
P. fluorescens bioIII (D22)  0f 
P. fluorescens bioIII (D14)  0f 
P. fluorescens bioIII (C21)  0f 
P. fluorescens bioI (32)  0f 

Pathogen control )����� ���	(  0.817 a 

P. fluorescens bioV(C15) +U. hordei 0.207 
P. fluorescens bioIII(F8) + U. hordei 0.47 bc 
P. fluorescens (F25) + U. hordei 0.367 bc 
P. fluorescens (D10) + U. hordei 0.467 bc 
P. fluorescens bioV (E2) 0.177 d 
P. fluorescens bioV(D23) + U. hordei 0.357 bc 
P. fluorescens (D11) + U. hordei 0.133 d 
P. fluorescens bioIII(D22) + U. hordei 0.34 c 
P. fluorescens bioIII (D14) + U. hordei 0.38 bc 
P. fluorescens bioIII (C21) + U. hordei 0.51 b 
P. fluorescens bioI(32) + U. hordei 0.18 d 

  

������� ��� 	���� ������ ����� .  

�������         ��� �	�	 ,�-� �!�"� #�$ �% &' *+��       *�/� #0�1� ����	 ,
�2� �% ���   &���	 ��	   �3�� 

)p < 0.01(.�
��4 2� �	�5��� �% ���6�	 7���� 8����� 2� 9:;                   ��� 9+�:� ���.  

Data are means of three replicates. Numbers within column followed by a common 

letter are not significantly different at p < 0.01 according to Duncan’s Multiple Range Test. 

Data were subjected to square root transformation before analysis. 
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  �	

����� �����	 
� �	� ��� ��� ����	 ��� ������ ���  ���Pseudomonas fluorescens ��� 

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

  �����	 
� ������/�0          ��� ��� 
�1� ��� 
� 2�1 ���34/6    �0 �-�� 73/6       �'� % ��� ��8�� �-�� 

  �$9� :;�<	 ����       ����'�	 
'�=� ��	� ��	�                �'� 
'� �'���� �'�	 �� >��'�?, ���'� ��'� 

P. fluorescence BioV (32)
=@$� ?	 
�      ��'� ��'� 	�'� ��$* ���)Norouzian, 2003(  A�'< ?	 

    ��� ��� 	�� ��$* B�	���� .������            ��$* �C$D "���� 
�=E ����� ��	 �� >���?, ���� ���

(Tilletia laevis)  �'�+����� 
'� �	� ��� F���� % ��	 
�1�* �	�G >���?, ����     
H'���� ��'�

  �����	 ?	 �<��  ��    
�	�� �-�� >��� ����	�0       	� ����I���=0 ��?��	�
 	  ��    ?	 �<�� ��$J/� %

               �'�� ?	 �*�'��	�?�� K	�'< �	�	� ��1%���'� �'�+�0 % ��$$� �9��/� �	�1 �	�� ��+�0 �� �C�,

 	�	� 	� ��''$* �''C$D L''��E M��''G��''�� 	�''� )Khodayegan, 2003( . N$''�Pseudomonas  �''O�  

 P��$� ?	   ���=1%�O�� ���0          �'� �'���* ?	 ����Q'� �R'�%��� �?	�� ��   �'��� . ����'�	    ��'�  

     �'���� ��+�0 �� , S=�!�                   ��'� �����'=� % ��	T'U �'-�$E ��'/� V�	�'1 WS'=�!� ��'�  

�$9� >�	�1	 P@� 
���     �'� ��'�* #�X'H� % �'�� �� ��	�   �'���*Warren, 1988) (Gill & .  

   ��+����� Y��% S�Z ��$J/�     �, [��0 ��� ��+�0 ���    ���, ��+�91 �\9� 
� �C    �'��	� �O�0���  

(Bakker et al., 1991)�� % ��R�%��� ]�< ��^� %       "'��H0 �'C� �� �'C�, �'�+�91 ���C�

    _E�� ���* ��%�^�      	�$E 
� �C�, ?	 
� ��	 ��� VC�   N$� ���0         ��'� ��'� �Q'���*���, ��'�

(Rabindran & Vidhyasekaran, 1996; Parks et al., 1991).  

)Austin et al. (1977 
� ���	� ��� P. fluorescens`�� �%�    ��'�Lolium   >��'� P@'� 


�	��          S'�� �'� �'�+ % 
'�	�� 
'+�+ �'�� ?	 �'9��/� % ��I'�	 ��?Drechslera dictyoides 

�� ���* . �=���a�P. fluorescens#��$� �R-    VQ'���O� b'��Z ?	 	� ��< �*�$$�    �'�c� ���'�

  ����* ��� "��H0  Z ?	 b��            �'�@d0 W���9� �	�� ��@d0 W��	TU �	�� 
� ���* ������ >�	�1	 

   ��$$� "��H0 ��+�0 We%����          ��+�0 W��1%���� ��+�0 W��	TU �����Q� ���G� W����* ��� ���

���,  "�0���     e%���� ������ ��c� ���  WPhenazin-T-CarboxamideW Pyrrolnitrin  WPyouluterin  %

V���,      f����C� 
� ��     ��9/� >��� 
� ��$��*��/��  �� �R�%��� ���      �'^+	 % ���'*         
'� �'�%�^� g

 ����*#�/E	��   ��	�(Howell & Stipanovic, 1979; Gupta et al., 2001; Woeng et al., 2000) . ?	
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 �


�����,     M��'G �����I'���=0 
'�Ustilago hordei      �'C�, ������'� L'<	� % ���T'� ha'� �%�   

 �� Y/�     %� �� % ����   �� A�< ha� �        
'�	�� �'� ���/� % �$�1	            
'�	�� �'�� �'C�, W�T'� �'�?  

��        �� i� L��D�j+�� �	� ?	 �*��+, �$�?               �'� �%��'�D �'���� �'1�� �� ���=Q'�� % �'��   �'$�  

(Mathre, 1985) .���$�	   �'9��/� �'� % ��	 "k�� ���Q� ���/�� L��E % ����� ����? ���$D ��

 
�	�� ?	    ��G �����I���=0 ��?            �'� ��'�* %�� 
'� �C�, l�R� ?	 ���*�=� % M        ���'�, 
'� 	�'0

   ��/� #��$� 	� ���/�� .     ��Q��*���, �	�� P��$� ��Q� �*	 ��	���$�        ��dO0 % ��� V�	�1 2�1 ���

  ������ ��� %       �� ��m	� 
� ���* "��H0 ��              #�'�$� �'C�, �����'� �� 	� �� �!� "���� 	�0

��''/� .Baker et al. (1998) ��''� �''�     >�	�''1	 _''E�� ��''$* ��, % �''��k %�''� ��''� ���

VQ���*�	%�O��      N$� ��c� �	���< �Q���*���, ���     ��'�Bacillus %  Pseudomonas    �'��/!� % 

    VQ���*�	%�O�� ��	 >�	�1	 
� ����        
'�	�� ?	 V�^�Q� �*���	�?�� P@� ��     ��I'�%���;� �'�?  

T. tritici������*  .  �� % ���'�� n�'^�^H0 �� ��	���$�      �����'� % P'��$� ��'�o���1 n��'-

 �Q���*���, p�=!�     �� ����� ���� ���                % ��'$* �'C$D "���'� W�'� �!'� "���'� 	�0

��/� #��$� 	� n;U ���<�D.  

  

  

 ��������� ���	�:      ��'/H� q���C� W����@�E	 �r� �Qm          �8'-	 % ��	�'�=E ��Q'm W�'1

��	�''� �''E�	? W �''H����	 N���''D �O''��I���* �%�''*Ws�''�	� 	�''C0 ��W ��Q''D 2%�$''- 

&33t/334u7 W W	�C0�����DW 	��	.  
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