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Biological Control of Common Root Rot of Wheat by Antagonistic Bacteria  

Isolated from Wheat Rhizosphere 
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� �( ��
	  *  
�4��=0  �N]D- �
N�M   �; 
3

               �-�N@ �N��&� �3&N?� �
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 ���� �M�
6�8 �3&C B
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 .�(;&�� �3&6 q
� `�
6 . 
� vA�

  �3�- =3 9;
)'�3        #'�� * ��;&� ;*�/� 
&'  #'�� w*&u f��C3�
        B�N� �N� 
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)'N�3 
� 4
C��� 

	    4*&'N� v�N 

��1� 
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��C���� ����� ���&���C���� ����� ���&���C���� ����� ���&���C���� ����� ���&�        

4��=0 5�3 &�   <*� V
N�3 &N�* *   H�N(  .NC&� B��NX )Weller & Cook 1983 .( ���N� 
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� ���&�E?M�
6 &�Q
� ���&�E?M�
6 &�Q
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��G     �&� _
2@3 .�
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	���; ."
� º C RK  
N� �@� * �-�@ 
�3��:- 

w3&G3 �; 
&'(
� �@� ��" #/�; ��;&� ���&� 
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Table 1. Effect of antagonistic bacterial on mycelial growth reduction of  Bipolaris sorokinana  

isolates in laboratory tests  

* . �N@� E	
( �X�; ����N/��       � �; `�
N6 !N�
( �N@� =3 vN    �	
N@ �
N�� ) 

N�;º C RK (

9=3�-3 �@ 
&��.  
*. Percentage of mycelial growth reduction measured after complete growth of the fungus in 

control treatment (25º C). 

.�3 �3&?� �� 5�:-
�� %*�� ;3�"3.  
Numbers are average of three replications. 
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N� �NX�; #� o]� �; ���@
� �� H&'�� w*&, 

�-�3�- �3; ����.  
**. Numbers with similar letter in each column are not statistically different at 1% level 
according Duncan`s multiple range test. 
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Antagonistic 

bacteria  

69 a A 97 78 a ab** 95
  

Bacillus subtilis G1 

57 ab cde 89 67 a abc 93 B. subtilis GH2 

69 a 75 f 63 ab 69f Bacillus sp. H3 

75 a abc 94 55 ab bcd 91 SH4 B. pumilus 

69 a  bcd 92 69 a cde 89 Pseudomonas 

fluorescens  A5   
75 a E 84 69 a de 87 B. cereus D6 

54 ab 72 f 26 b 69f B. pumilus KH7 
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�  �N�3�� *;  Bipolaris sorokinian� 

_
)��3  �4=* #�Y ��3�	 �3�-3�L� �
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Table 2. Effects of antagonistic bacteria on disease rating of Bipolaris sorokiniana, height , 

shoot and root dry weights of wheat seedling using seed treatment 

.�3 �3&?� �
�M 5�:-
�� %*�� ;3�"3.              Numbers are average of  four replications 

]� �; ���@
� �� H&'�� w*&, 
3�3; �( ��
	�
��� ���� wn'Y3 &:��?� 
� �X�; #� o  

 %*��Rk) ��3;3                                                                   (Table 2. (continued)  

��3�� �
���  

	


&'(
�  
Bacterial 

treatment* 

B�@ ����
� 

Disease rating 
(%)** 

_
)��3 9
�� 

Height (cm)  

4=* #�Y ��3�	 �3�-3 

Shoot dry weight (g)   

4=* #�Y 

���� 

Root dry weight 
(g) 

KH+C0 55 a 27.35 j 2.72 kl  1.78 o  
KH+G1  21.25 d 29.5 hij 3.21 efg 2.46 hi 

KH+GH2 23.25 cd 34.25 cde 3.20 fghi 2.39 ij 
KH+H3  27.25 bcd 29.57 hi 2.92 ijkl 1.95 n 

KH+SH4 22.75 d 31.11 fgh 3.36 fgh 2.47 ghi 
KH+A5 20.25 d 33.40 def 3.58 ef 2.54 gh 
KH+D6  23.75 d 31.30 fgh 3.12 ghij 2.29 jkl 

KH+KH7 29.25 bcd 30.37 gh 2.82 jkl 2.16 m 
SH+C0 59 a 27.92 ij 2.66 l 1.79 o 
SH+G1  34.25 bcd 29.77 ghi 3.0 hijkl 2.02 n  

GH2+SH 24.5 bcd 34.27 cde 3.59 ef 2.52 gh 
SH+H3  30.5 bcd 30.27 gh 3.05 hijk 2.28 kl 

SH+SH4 28.75 bcd 32.07 efg 3.24 fghi 2.38 ijk 
SH+A5 26 bcd 33.17 def 3.47 efg 2.48 ghi 
SH+D6  29.25 bcd 31.20 fgh 3.21 fghij 2.37 ijk 

SH+KH7 35.5 b 30.05 ghi 2.85 l 2.20 lm 
CH+C0 - 34.55 bcd 3.86 de 2.58 fg 
CH+G1 - 35.5 bcd 4.44 bc 2.78 cd 

CH+GH2 - 39.1 a 4.93 a 3.02 a 
CH+H3  - 35.45 bcd 4.2 bcd 2.74 de 

CH+SH4 - 36.12 bc 4.66 ab 2.86 bc 
CH+A5 - 38.82 a 5.09 a 2.95 ab 
CH+D6  - 36.73 b 4.27 bcd 2.75 de 

CH+KH7 - 34.92 bcd 4.06 cd 2.67 ef 
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 �-�3�- �3;  
Numbers with similar letter in each column are not statistically different at 1% level.  
*. G1*  GH2  : Bacillus subtilis � SH4 * KH7  : Bacillus pumilus �  D6 :Bacillus cereus �A5 

 Pseudomonas fluorescens   *   H3 Bacillus sp. � C0 �
&'(
� 4*�� �
��� KH   5�N�Y ��3�� 

Bipolaris sorokiniana �  SH  �-=
@ ��3�� Bipolaris sorokiniana* CH `�
6 4*�� �
��� .  
C0: treatment without bacterium, KH: Bipolaris sorokiniana KH isolate, SH: Bipolaris 

sorokiniana SH isolate and CH: treatment without fungus 

     **. 
�
��� B�@  :���� �X�; 9;��0 

	.  
**. Disease rating: percent of infected roots. 

  

�-;3; 4
�- ��3�	.  5��c�	���� �+� 

	 �	
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� �/�
D� �; ��9;��0   ��'N@3; 
&N'�� &NQ3 +�-  .

���� 

	 KH7  B. pumilus � B.subtilis GH2  D6 B. cereus ���� #�Y 4=* E�3+C3 b"
�  �;

Z
�i `�
6 B. sorokiniana  �-�@ )%*���( .  

%*�� �k
&'(
� 4��/-
A��� 
� ���� �
��� &Q3   
*� ./�-��
'-0 

	B�@ ����
���3�� *;  

 Bipolaris sorokiniana�_
)��3  9
�� �4=* #�Y ��3�	 �3�-3 ���� *   
Table 3. Effects of antagonistic bacteria on disease rating of Bipolaris sorokiniana, height, 

shoot and root dry weights of wheat seedling using soil drenching 

��3�� �
���  

	


&'(
�  
Bacterial 

treatment* 

B�@ ����
� 

Disease rating 
(%)**  

_
)��3 9
�� 

Height(cm)   

4=* #�Y  �3�-3

��3�	  
Shoot dry weight(g)   

4=* #�Y ����  
Root dry weight(g)  

KH+C0 68.25 a 27.42 n 1.71 j 1.58 m  
KH+G1  36.25 bc 30.42 klm 1.06 hij 1.96 jkl 

KH+GH2 15.5 d 36.74 defg 2.89 cde 2.18 cdef 
KH+H3  37.5 b 29.01 lmn 2.31 ghi 2.02 hijk 

KH+SH4 30.75 bc 33.02 hijk 2.12 hi 2.05 ghij  
KH+A5 23.75 bcd 33.74 ghij 2.25 hi 1.94 kl 
KH+D6  28 bcd 32.67 ijk 2.32 ghi 2.1 fgh 

KH+KH7 29 bcd 36.68 defg 2.67 efg 2.13 efg 
SH+C0 70.25 a 28.22 mn 1.72 j 1.61 m 
SH+G1  30.5 bc 34.25 fghi 1.99 ij 1.96 jkl 

Archive of SID

www.SID.ir

www.SID.ir


  �j�

 %*���k) ��3;3                                                                   (Table 3. (continued)   

  

  

.�3 �3&?� �
�M 5�:-
�� %*�� ;3�"3.  
Numbers are average of four replications 

                 �N��� wn'NY3 &:��?� 
� �X�; #� o]� �; ���@
� �� H&'�� w*&, 
3�3; �( ��
	�
���

�-�3�- �3; .  
Numbers with similar letter in each column are not statistically significant different at 1% 

level.  
* 

 G1 * GH2  : Bacillus subtilis � SH4 * KH7  : Bacillus pumilus �  D6 :Bacillus cereus �A5 

Pseudomonas fluorescens    *   H3 Bacillus sp. � C0 �
&'(
� 4*�� �
��� KH   5�N�Y ��3�� 

Bipolaris sorokiniana �  SH  �-=
@ ��3�� Bipolaris sorokiniana* CH `�
6 4*�� �
��� .  

C0: treatment without bacterium, KH: Bipolaris sorokiniana KH isolate, SH: Bipolaris 

sorokiniana SH isolate and CH: treatment without fungus. 
**. 
�
��� B�@ :���� �X�; 9;��0 

	.  

**Disease rating: percent of infected roots. 

        

GH2+SH 21 cd 36.03 efgh 2.92 cde 2.09 fgh 

SH+H3 34 bc 29.85 klmn 2.03 ij 1.9 l 

SH+SH4 31.25 bc 34.49 fghi 2.9 ghi 2.01 hijk 

SH+A5 36 bc 30.92  jklm 2.3 fghi 1.98 ijkl 

SH+D6  34.5 bc 31.84 ijkl 2.48 fgh 2.06 ghi 
SH+KH7 25 bcd 36.4 defg 2.74 def 2.17 def 
CH+C0 - 37.3 def 2.9 fgh 2.21 bcde 
CH+G1  - 38.67 cde 3.07 cde 2.75 abc 

CH+GH2 - 43.89 a 4.15 a 2.36 a 
CH+H3  - 38.15 cde 3.21 bc 2.23 bcd 

CH+SH4 - 39.82 bcd 3.29 bc 2.27 abc 
CH+A5 - 42.27 ab 3.15 bcd 2.95 a 
CH+D6  - 40.92 abc 3.29 bc 2.24 bcd 

CH+KH7 - 43.97 a 3.59 b 2.33 a 
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