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Abstract  

This study was conducted to evaluate of the antagonistic activity of fluorescent pseudomonads against Ralstonia solanacearum in 
greenhous. A total of 80 strains of fluorescent pseudomonads were isolated from the soil around the healthy potato roots and tubers collected 
from 10 farms on King, s B medium (KB). The bacterial R. solanacearum strains were isolated on nutreient agar (NA) medium containing 
triphenyltetrazolium chloride (TTC). Antagonistic activity of pseudomonads strains was evaluated in a completed randomized design with 
three replicates in vitro. The bacterial strains EH87 and EH203 with 3.78 and 3. 65 cm growth inhibition zone were the most effective and 
EH27 and EH40 strain with 1. 85 and 1.54 cm had the least effect. The phenotypic feature of the antagonistic representative’s strains and 
their hypersensitive reaction on tobacco leaf showed that they were belonged to Pseudomonas putida and P. fluorescens (bv. I, II & IV). 
Based on the result of laboratory experiment nine representative strains were selected for further studies in a randomized design under 
greenhouse condition. After three months, growth factors of the plants and disease severity were measured and recorded. Results showed that 
EH70, EH49 bacterial strains had a high biocontrol effect in compare to contaminated control. They reduced the potato wilt disease caused 
by R. solanacearum 84% and 75% respectively. Total DNA from antagonistic representaives strains were used as a template to amplify 
16SrRNA encoding gene using universal primers in PCR. Results showed that the strain EH53 had 98 percent sequence similarity to 
Pseudomonas fluoresens. 
Key words: Biological control, Potato, Pseudomonas fluorescent, Ralstonia solanacearum.  
                                                 
���� Corresponding author: khodakaramian@yahoo.com 



 � ���)�����6�+, :��	
���
� ����	
���	 ��
� �������  �� ������� ����
�� ��� !���" �� ����� ... ���

$�+8� 

�
" :1
� Solanum tubersum L.) (5 E.   �q&EWO: 1�

��R �� 	j: CY) %+ 7�� =v# �* E5   %E� 4�Ej� I*$E: % � E5 �D

���&(+� *��* I&� 4�j� .�51 wX� �� u&WO: ? E5  7E(+ $

�� :
�
� ��-.� 4&   �&E-O: ?-E��* 7�2 %�� �&�$+ E
#���  �

-Q&+
����&� :��jk ��&x�: ��k
�=R u&WO: ?5   %E� 4�Ej� 

 EE: ��	EE�  *��)Secor and Gudmestad, 1999.( � �*EE5 4�$

4�-�� ��� �*��
���y� �4��	� �4�j�V� �G5^$� 4�' �4���$T �

 %� 4�$j# � 4��	� �4�-F��#$#
 "   %Ee#� "E
#$# %E�  �E��   $E#$�

"
� �
Q&#   �E)��* �� �&(+ �� �
:1)Khajehpour, 2012.(  1�

7
	�� z�OQ� $-+��� Ralstonia solanacearum
   GE:�2 E:�*
 ?

�
��	� � Pj:
" :1
� F:$� m]��: �*
$� ) �
%	  EF:$�
$� 

 [� 1� �EEK� 4�EEj�EE5* 7EE5EE� M�$
" :1
EE� EE:  �EE���

)Champoiseau et al., 2010 .(� ���EEFTEE5� ?
��EE	�  �*{U 

  4�EEj� �&EE(+�* |/  :
�EE
 1 wXEE� ��EE-.� 4&EE5 7EE(+ $

�
" :1
� � $� }Q����U :
� E
    ��E� <��/E� u�E� �* �q* 4&

 7��)Champoiseau et al., 2009 .(�
��	� �*$:D> $-+��5�5 

�
" :1
� � �*
 1� C�U %��$� N�&# *��&: $-�� 1�5?   �E�

$-�� I���5� ?
" :1
� )�
���&�/*�D)� (�5  E: *�E'  *&E� .� E5 ?

$-��5V�W-T� %k$�� ? �
" :1
�  EQ� 7��  �$E� �*5X 

 %+���Y: �5 I&�+&�1 4�5� *�  �2�F: �:* �����:  ET$� �)�&# 

�
* 4���5) �� $3
 ��+ �*&Q� /)French, 1994; Hayward, 1991.( 

: %�:�*
)��/ �5$-+�� ?� F�
�� ��
    G:�E� � �*&E� �&E�-: � �

�
" :1
�%�&� � 3)$�I�*�� �G��� �4�':*�� � :1
 E�  �&+�Ee�# �

* 1&:5�&�0
1 *��K# � � E5*�� � 1�
   E: %E��)q&� 4�E��  �E��� .

��	�
F� ?
��� � 1�
�*�&)�T �* 4��� ��� *5 : $E3
 � 4�E�/ E5 ?

$-+��� :  �����(Denny, 2007)  �Y� ��*&EQ� S�T E5�� � E
�� �

��R ��� �*&Q�� � �$�5� %(
 : 4�E��
 f� �4�E�/  �E��  OXE�  �

��2 ��� ��3���> 4�&�2 %� 1$� ��� �$� "���:� �Y� � ��g� 

R. solanacearum �$K:  �)��)Denny, 2007 .(    %E� %E�&# �E�

^�� *&��
��)�	 ��� � I&	�
	
�5 �*���$� �* ���  1���E(+� 

   EE�� 1�$EE� 4� u�EEe)* %EE� �
" �EE�� ��$�EE
-:[EE� �* $ 

B$W:  �4���E��+  �E�5/35�   �E�*&+ � I&	E��  E�
	
�5   �E�

*�&:� �	2 �* ��)�&-� %+
1���(+ ��� �> E5   �*��-E�� *�&E: ���

� ��$^
� 4��� ��)$5O: %.�
1 N5p�# 7O# �� 7F
 ����* ��$^ $

��$�� : $x) %�  ���)Prabhat et al., 2013 .( u�E� �*  �E�� 

T�
� u$-�+ 4�.:� �O� $
r&Q&5� G:�&2 l
��	5�/� �
��   �E�

: 1� �*��-EE��
)�����$.
PEEF �EE�� )&��-)�
 �&EEWT %EE� �7EEF

$-+��� ���    M�)&:�*&E� %E� mE�K-:  �E��  e^ 1� 7�E��&�� E
 G

Pseudomonas putida � P. fluorescens � u$-�+ �*
��	�  �E�� 

k��^ $-+�� �5�5 �5� %(
2��1 4���  %-�$� ��$^ %�&# *�&:

7�� .:
)�����$.
 PEF  �E�� g�) E
� %5 � $�E��/
 /� �4�E��5  %E�

e���: �$�� <�� �* �*��-�� ��� � u$-�+
r&Q&5: l   ���E���

15� �$5 $���/ NT 2�E�* I�Y: �5 %E(  �2 �E� E
� %
 �E�$���	� 

 7EE�� *�/+�EET)Weller, 1988 .(�EE)�&#5 Q&#EE
EE-)� � �
#&EE
 l

)Fravel, 1988; Picard et al., 2000(EE� �
���&�����  �&EE)

 -+���*&E�
 ?)Leong, 1986; Schippers et al., 1987( E� �
)�
 �

�
 4r���)Voisard et al., 1989 ( /E)� �5  1�E�#�$> P)Keel and 

Deffago, 1997 ( PEj: 1�  $E#5)�.: ?
 PEF  �E��  $p&E:   u$E-�+ �*

�
r&Q&5. �
��$���	� �
�� � N�&# E5 M�)&:�*&E� ?  �E�� 

: ��	� %� 7���&�� *�� .�5$-+�� ?� O: ��
 � B�$E]� N5  %E(

)&�+ ��
Q&# �� � �*$+ �/ E
Q&��-: � E
7  �E�5   E� �E�)�:
 ��&����

EE�
)�
� �EE
EE-)� � 4r��� �
#&EE
l �EE�5 1�EE�� �EE�)�:5?! !

F+&�$+
 ��[pyoluteorin  �DAPG );  ��! *� -��
 ��&�� G

�&��
u&� (+$#
: "
 � �&E���$.5 v# �� $�E��/ E

 $ E:   �E��*

)Cronion et al., 1997; Xu and Gross, 1986 .( 1� �*��-EE��

M�)&:�*&� ��� Q&# �* 7���&��
1���(+ ����3-F� �   %E�

���� � C)�*   E� NE���� 1� �:
 ?4�  � � �E�
  E��	� � 4�E��
 ?

�)�&#5 s.# ���g �* �:
v# � $

K	� $
 $-+�E� 7�  �E�� �: E
 �

�$� �*5%2�/: N ��  *��*)Hallmann et al., 1997.( �� �&#  %E� %

1 wX�5� 7(+ $
" :1
�   E��	� � 4��E	� 4�-�� �*
  %E� ?

Q*
	�� G
1����� 7� $-+��� ��� )&��-)�
���+ %� � 7F
$� 

� u$-�+ �* �j)�
��	� �*$:D> $-+��5�5 �
" :1
 E�  %EKQ�X: �

1�EE���� B�EE� �EE� $EE��g� �EE���� �5 M�)&:�*&EE� �EE�� 



���'�� � 9��    ����� ��� : +�:;< 1��'# =0 +���� =*>?@ ���

� �� Ne#$: 7���&��5  E� $�E��/
" :1
 E� 1�� � E5��   ��$Ep�

)&��-)�
-EEF 4�  �2 $EE� �EE�EE
 %R. solanacearum �$EE� �*5 N

%)�H�� �� �� I�')�. 

  

����� A��  

$	
'	 ����������+: =� ����# ��� ��	
���
�  �B�� 

����
��: %�  1�E���� �&x�:�  M�)&:�*&E�  �E��   7�E��&��

EE] ��EE�� S$EEO: *1��EE5� �EE��  ���/EE: 1� ��EE:� GEE	2 %EE�

�
" :1
� %#&� �4��	� 4�-�� �*  �E��  ���* � f�*�E��   �E��

� ��$	� %� f&�X:5� B�$]� S�T � %(5 %E)&	) %(  ��*$E��  �

�$�� 1������ ��$� � ��� �K�� �:1� %�5 ��3(  �E� GEY-�: .

���5% ��� $-+��� $� <�� 1� �*��-�� ��� O: � 7^�
N ��� 

 7E(+King,s B    �=ER ��E�� �5 )Nutrient Agar ( 1�E����� 

�)�� .� %�5   � B�$E]� S�ET ��E-�� ��&x�: ?5  %E#&� $�E��/   ��E�

�	� ���� $� S�T %)&	) 1� o0� � ���   %E2�/: E5  I$E� l

 �* � %-��*$� U :
� Q
 4�$-� $XY: f� $- 7E^� � Gg  �E�� 

$�5j# u�
�� % .5: l
� Q
  > 1� �*��-E�� �E� 7^� $� 1� $-
  7E0

 4�$-� �&-��>�* l-(# ��� $->� &-O:� O:
N   ��E�� 7(+

�=R5 �� 7(+ .l-(#  �E��    �E:* �* ��E� �*�* 7E(+� �� 

� %��*
F�
 ��: %� M&;{!�; ���j3) 72��� �)�� . o>

 7EE�=� 1�;{  EE��+ lEE# l-EE(# $EE� 1� �72�EE� EE5lEE# � 

��+ ��5 � %+5�D ��� #
 �Pseudomonas %� ���-��* ��  �&]

�*�W# 1�� �Q�T �&x�: %� � f�H-)�� ��� O:
  7E(+ N

��5�� 7(+ NXH: ��&V %� �. �$�� ��$�  �E��  �EK�� �

EEF)�0�&�
4& �R
EEx 1� $-+�EE�� �EE�� �1�EE# 7EE(+ ��EE�   

�* :
#�$.
f& ��� ��g� f� $XY: 4�$-� j#
% � �* �:*� ; 

%��*  M&
EF��  ���Ej3)�  �E� . EV&WT
� ��
 E�&
	
�5  �

�
/5r&Q&5. $-��5? <�� m��X: ��  �E��   �E���� *���)�-E��5 

$-+���    E��$� *�&E: �E�  �E� )Klement et al., 1990; Schaad   

et al., 2001.(  

����+:� ������ C��D E���'�:  ��ER   %^�E� � �E�  �E�� 

 �*&Q�P�[2 �� �*$:D> $-+��5�5 �
" :1
 E� �  %-EF� f� �E�� 

l(T�  u&)�#� ��|U %)&�2�� $-> l-(# 4��* ��  4�$-E� 

 �*�* ��$^ �����Y: �� ��$	� o0� ��  $XY: f� 4�$-E�  %E� �

lk&+ ��KX^ �� *$T $#� 1� o> , � ^*
  �%EY E5  1� �&EQ l

F)�0�&�
�� �GV�g 4&� O:
N ^�$-�� 7(+  ��Eg�  $E#� 

��
Q�1�$-# G
�$�+ I& E5 �)TTC (  �E� NEXH: . E��	�
 ?  wXE�

��R  u&)�#� �� ��|U %)&�2�� �� �� �� %-�$� %�K� . o0�

 G0Q�.�� 1� �*��-�� ��4�$-�  �E� �*�* <$� .  �&EQ 4�$-E�  ��

�)�� %Y�g 4��*�  �* � �*1 �-(#$->� ��g� O:
N   7E(+

TTC %EE�   � �EE� 7EE(+ NEEXH: ��&EEV B�$EE�$EE->�   �*

�:* �* � �&#��&.)�� �{!�U � %��*
F�
���j3) M&�  �E� .

 7�=� 1� o>�;!;{ ��+ 72��  �E��   f�EKQ ���E:�$�  � ��*

��
 �)� �5���* �� /+$:�  %E� � f�H-)� ?��� /:$^ �)� %� 

�Q�T �&x�: 1��� �� $�� O:
�=R ���� N5 )NA (  NEXH:

�� .%�   E��$� �&Ex�:  �E��  �EK�� EF)�0�&� �
�R 4&
 Ex  1�

$-+�� �1�# 7(+� j#
 �* � %5���j3) u��H� �� .  

 9�BFG� �� ��B'� �� �B� Ralstonia solanacearum:   ��Eep�

�
��	� �15 ���5%    <�� M�E��$� �E��5  �� ?E	�+ � �-EF�� 

 %E�&�  E3)$�   �E� I�E')� )Winstead and Kelman, 1952(.  �*

%#&� %^&] ��� %�&� 3)$�  ��� %-��+)�!;  E�$� ( E	T1 

�5F)�0�&� o0� � *�'
 $-+�E� 4&�    �&E) f=E� �E��  /U  �*

 �&: u&]�UU    �E� %��E�� PET1 �&O: %� $-:&)�) . �$E��   $E�

$-��5%#&� %� � �� %-�$� $x) �* ��$.# %� ? ���    PE� ���E�

 f�4�$-� �/#5�� m .� P�[2 �&j� 1� o>
 ��E	�  E�*$:D> 

$-+��5�5 )*�1� �*$:D> � i$�  �E�(    � ��E� ���E��* GE:�2 �

�5�D ��� $-+�� �� 4�� Y�#
eX# ��� w
 m�� �*�*.  

������� H�,�	
���	 ����� �+:�$ ���   ��	
���
B�

��� �� 1+# �+: ����
����D 1�IJ�$ :R. solanacearm  %E�  

 ?EE5� GEE��Y-: 7EE(+ <�� 1� �&EEx�:)Dual culture ( ��EEH� �

  E	+ �EE� I$E��$�+ v#EE

  �EE� �*��-E�� $)Ryan et al., 2004 .(

$-+��� ���  � 1� ��E� ���5  E� $�E��/
" :1
 E�    ��&EV %E�

%.Q �� ��F: GV�&� %�� l-(# /+$: 1� ��� $->�  %�V�� %� �

5-)�� l ��g 1� $-:
�� %� O:
 �=ER ���� N5  �*�* 7E(+ �



 � ���)�����6�+, :��	
���
� ����	
���	 ��
� �������  �� ������� ����
�� ��� !���" �� ����� ... ���

�)�� .��	�
�* ? �� %� ����� %)&	)�  $-+�E� 7(+�  f� 1�

�� �*��-�� 4�$-� $XY: .%)&	)  ��: %� ��|�!;{   �* 72�E�

�:*� �{ � %��*
F�
���j3) M&� �)�� .�*   I$E��$�+ �$X^

$� %�  ��: %� � %���� l-(#�U ^*
    �* %E)���� G.E� %E� %Y

15�)�� �*�* ��$^ *&� $ .l-(# f�* o0� %� � %-��*$� �� �� 

 E� 1� �&x�:
      ��E: %E� I$E��$�+ $Ep� ?-E�� ?�U ^*
 1 %EY E5 $  

 �*�&EE� *&EE� �)�EE� . EEF)�0�&� o0EE�
)& $-+�EE� 1��   

Ralstonia solanacearum  �&E) f=� ���  /U    �&E: u&E] �*

�UU j# $-:&)�)
: �* � %
� Q
l-(# %� 4� 1� $-  �E��  �*�&E� 

%� � %���� ��� �	k ��&V �� CH> .l-(#    ��E: %E� ��

|�!;{ �:* �* 72��� �{!��   %E��* M&
EF��  ���Ej3)� 

)&��-)� $p� o0� � ��
-F ���5% 1�� ��5�� �� .�5  4&E:1� ?

 "Q�^ �*5 Z[:�+ \$] l �*�EW#     �E� I�E')� ��$E.# %E� �* .

�$�� ��� f�H-)�5% ���  �$E� �* 4*$� ��+ %� 7j� "���:5 N

: �%)�H��
3)�
?  �E��  %E�       ?E.)�* 4&E:1� NE�&# ��E:� 7E�*

�Y:5�	) � %F5��$� ��� ��� �)�� f�H-)� ��	2.  

����#�� ��	
���
�  �B��     �� 1+B# �+B: ��B��
��

���� ������  ����� � ��������K� ��� �
���L�: %�   �&Ex�:

 �E����5 ���EE5%  <�� 1� �E� �EE��  $-+�EE� *���)�-E��� EE���� 

)�
�&
	
�5� �
/5r&Q&5.r&Q&��&: �5. Q&.Q&: � ( �*��-��

��. Q&# M���$� E
 �E)� �    EO: �* 7�E��&�� %E)�*
N   7E(+

^�$-�� King,s B &3Q� �� �#�$>
�  E��	� �
    %E� %E�&# �E� ?

�-)5�$� �* G:�K# 1� GV�g _5�:1� N5��3(� ���� ���5 %E� % 

�	) 4�&�25�$� � f�H-)� ���� 4&:1� I�')� ��� #&��
0   ��E+ %�

�)�� �*$� .�5�D ��� #&��
0 $-��5? ��� �	)5   \$E� %E� ���

15��$� $ ��:  

  E��Fg 4&E:1�
  %E� 7KOH 3%   <�� %E�Suslow et al. 

(1982) 1�&E� 4&:1� ��  E5 E� �  1�&E��   4*&E�)O/F (  <�� %E�

Hugh and Leifson (1953)EEEF+� 4&EEE:1� �
<�� %EEE� 1��  

Kovacs (1956)  E��Fg h&E� 4&:1� �
   <�� %E� 4&E#&# �* 7

Klement et al., (1964)Q&# �
�� 4�&Q ��  EO:
N   ���* 7E(+� 

  1�$+&E�� %g� � E
�� )
  <�� %E� ��$E-Lelliot and Dickey 

(1984)� �EEE
Q���
EEE)r�� /
 <�� %EEE� ?Thornley (1960) �

4&:1� ��� �)� :�
/�      _�E> I�EK] lE	) GE	O# �1q�#�+ �I$�

)�jQ ��V�*
 E� 4�
" :1
 E�  �E:* �* �E�� �� ;  �;    %E��*

M&
F�� Q&# �
�� 7���&�� �)� �� O:
N  + 7(+
� �� 

  <�� %E�Schaad et al. (2001)� � E
Q���
   <�� %E� %-E��() /

Graham and Hodgkiss (1967) � EEE#qr f�y
<�� %EEE� ?   

Mac Faddin (1980)   �E� I�E')�.  �$E��  E��$� Q&# E
  1� �E�^ �

�&�$+EE
���� �EE�� 1&EE-+�$� �/+&EE��� &-+q�EE��1 )�EE:
u&- �

1�$+&EE�� �15���� �1&EE�
)�*� �1&EE�
��&EE� �u&EE-
 � u&)�EE#� �u&-

��
$-�� �*��-�� � u�$F5? �� 1� ��
�  �E��  EQ�  E�� �
�  �E�� 

:�
� �G:�� %�
)r�� � ��$-
O: 1� ?
�> N5 %Ayer et al. (1919) 

�� �*��-�� .:�	# �� �����^
���� :�
�� � %�
���� Q�   oE>

�j) 7x�R %� 4�� u���# 1�5 �/U O: %� �V�*
 NAyer et al. 

(1919) ��g %+� �/  %-) � ��� %���� *&� 1����
4&:1� %'  ��

��$� *��&: �*�  �#5��$� 7(+ 1� o> ��: l ��.  

������� 	
���	 ��
�����  ��"�B��  �B��P. fluorescent  

�� �� 1+# �+:� B� ������  ��� B�� �D B� ��"�B� $�   CB��D

����KM� ��  ����� ��# ���$	�%�� &: Q* %�
: %�:�* G
)��/ 

��
$-+�� �� �
��	� �1� R. solanacearum ��� ��51�� � �
 ��

%�&� 3)$� �� I�')� .%�&� ��=� 3)$�   /E+$: 1� �[� P^�

YO#
j# 4��	� 4�-�� ��Y
 % �^* %� ��: %�
� �� %Y
$�+&05 7

��5 P�/� )&�2�� �V�* OX�      $EXY: f� �E� ��E� %E� �

4�$-� � �* o0� � �*�* &(-F�
� ���  n�()4�$-� ��g� 

:�� �� %-��+ 7�&0	+ . 1� o>5 ��n�() %+ ��: l;  EQ� � 

�$� F)�0�&� ��)��
$-+�� 4&� ��� )&��-)�
   f=E� �E� 7F

 �&E)�  /U    �&E: u&E] �*�UU   $-:&)�E))108 cfu/ml (j# E
 %� 

n�()  ��: %� ��5 EF)�0�&� �* 72�� l
4&  ��Eg�  $-+�E�� 

)&��-)�
 ��$^ 7F7�$�     ��E: %E� 4� 1� oE> ��   �* 72�E�

�&� �$K:� $51 %� �# �� �*�* ��$^ *&�     lE(T GE:�+ �&E]

�)&� .4���� %� o0� ��5  P+�$# �� U{ .(# �g��
G    ��E��*

%��$> $-+�� 1�� R. solanacearum  �)�� �*�* u�Y-)�)  %E#&� %�

��$.# %� �* � 4���� $� �* .(%� $-+�� $p� ����(: �&x�:� ��� 



���'�� � 9��    ����� ��� : +�:;< 1��'# =0 +���� =*>?@ ���

)&��-)�
�� 7EEF� � �EE��EE
%EE�&� �� EE3)$�  �EE^�� S�EET �*

�
� �$���	
$-+�� �� 4���� )&��-)�
   �Ej�# %E� 7EF5 ) E
# /
  ��E	

�)�� .4���� �* ��� ) ����
   %-E(R� %E#&� /  EF)�0�&� %E�
 4&

$-+��� �
 �E� �*�* ��$^ $���	 .  ) 4��E�� %E� �* E
 %E#&� /  �E�� 

 f� �� ��� %-(R�4�$-� �� 7(+ .4����  �E��    ��E� 7E(+

 *��g ��: %�� ���j3) %)�H�� �* ��:� �� .� �* E5  4&E:1� ?

$-�� %)5$-+�� 1� ?� ��� )&��-)�
S&�� \$] "Q�^ �* 7F ��� 

�*�W# G:�+  ��$.# %� �� C5�E:1�  �E� .    GE:�+ �E�� 1� �EK�

%#&�   �E-) ��E�5 �E��&-+�� _�   E��$� *�&E:   %E#&� � 7Eep  �E�� 

%�&� 3)$� �:1� %� � ��� 7��*$�5 �E� GY-�: ��3( .  1� oE>

�1��)� �
$� ���&-+��� %#&� ���� ��� %�&� 3)$�    ��E: %E�

�:* �* 1�� %�� �U  %��*M&
F��   �E# �� �*�* ��$^ 4�� �*

%� � *&� l(T G:�+ �&] o0�   � � %^�E� lE(T 41�5  %E(

%#&� �1��)� �� � E
$�  �5  7E��**� E��.  � ��E�
 ��E	�    �E� PE�

�$	) �*    �E� I�E')� ��jk �# $�V)Park et al., 2007(.   ��$E�

�� %-�$� $x) �* ��*�� �&-+�� ����	
� ��� C'��.  

�N���O� � $���� C�: �5�:1� ?5 �> \$E] "Q�^ �* C E5 %

S&�� ��� �*�W# G:�+ # %) ��
7�$� I�')� ��$.# %� �* ��	. 

�$�� 1��5�� ��� �
��	� � %� %�&#�� P�5� �* %.�
�*�* ?   �E�

�$� 7��* *&�� $�V *�2� ���V�* �4*$+ u�:$)� %�  7�*

u&:$� 1� �*��-�� �� ��:�√� � 0.5  �e#5*$� G5 � �)�/'#5 � %

�O#
��:� G� I$) N�&#   ��/E��SAS 9.2 �Y: �5 : %EF E
3)�
?   �E�

 N�&#�� I�')� ?.)�* 4&:1�.  

�N	� P�"��1� �� �M�   ���B�)PCR(:  1�E����� DNA   

u&�EE� 1� �EE�� $-+��EE5�5 q <�� %EE�EE5�^ /EE
�5 �EE� I�EE')�  

(Drancourt et al., 2000). �����5  $-+�E��  �E�� )&��-)�
  7EF

g�)
% � ��5� $���/
" :1
� K# $E� ��[2 � 
E
� ?5 E�D  �E�� 

#&��
0 <�� %� ��� $-+�� *���)�-��� ���� �E�$�1�R� 1� �� 

s.#EE
$16SrRNA �EE� �*��-EE��.  4r Q�&EE#16SrRNA ?5$-EE��  

EH53 =   ��E�$�1�R� %�
E�� %� %+FD1  �RD1    ��)�E� $E
s.#

4� C�+�� u&WO: ?� 4r 7+$� %� ��   �E5*$� u�E��� 4���� .

 4r Q�&#16SrRNA  Q�&E# $5�� �� ��:� 7�* %�    lE)�� �* �E�
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Table 1. Physiological and biochemical characteristics of 

fluorescent pseudomonads isolated from potato rhizospher 

Test Reaction 

O/F O 

KOH 3% + 

Catalase + 

NaCl 5% - 

Strach hydrolysis - 

Nitrate reduction + 

Lipase + 

Urease + 

Florescent + 

Diffusible non – fluorescent pigment - 

Arginine dihydrolase + 

Oxidase + 

Growth at 41 � - 

Growth at 4 � - 

Gelatine liguifection + 

Potato rot - 

HR - 

Levan + 

Use of:  

L-arabinose + 

D-Xylose + 

D-galactose V 

Sucrose + 

Glucose + 

Manitol V 

Glyceol + 

- : EE��: C�EE+���L %%EE5��� $-EE(
� �EE5  �EE�)Negative reaction (�  

 :+ 7es: C�+���L % %E5��� $-(
� �5   �E�)Positive reaction (� V :  $E

v-:

)��  �#`t %?5$-�� 7es: ��(.  

!�+: VU ?
3)�
: %F5�Y: M�)&:�*&� ��)��*1�� %Q�� $X^ ���   ��E�

�$-+�� %
�2 7���&��Ralstonia solanacearum    �E� ��3(5�:1� N5�$� �*

�V�* l5 u�	-g� wX� �* ?.)�* 4&:1� 1� �*��-�� 

Table 2. Groping of fluorescent seudomonads based on their 

inhibition zone towards Ralstonia solanacearum in vitro using using 

Duncan test at a probability level 1% 

E�I	��� �WX $(�� 1+	������ 

Inhibition zone (cm) X 

E����� ���"�� 

Bacterial strain 

3.78a EH87 

3.65ab EH203 

3.22abc EH73 

3.11abc EH49 

3.06abc EH80 

2.81bdc EH53 

2.68dc EH42 

2.67dc EH16 

2.61dc EH70 

2.50dc EH46 

2.44edc EH54 

2.43edc EH144 

2.02edf EH38 

2.03edf EH60 

1.85edf EH56 

1.54ef EH27 

1.39f EH40 

0g C+ 

?
3)�
:    u�E	-g� wXE� �* ����-: ���:� ��$� �� 5��� %  B[-ET�

�K: �)��* ���*. 

X: Means showed with different letters had significant 

differences in 1% level. 

  

!�+: >U /'#5��� %5�*�* o)� ��� $-+�� ��)��*1�� %Q�� $X^ %� �&�$:� ��� &�7���&�� M�)&:�*  

� 1� ��� ���5� $���/
" :1
� �2
 %Ralstonia solanacearum  

Table 3. Statistical analyses of fluorescent pseudomonades inhibition zone data against Ralstonia solanacearum 

F 
��I	��9�Y��� E  

M 

9�Y��� Z':  
SS 

��� $:���  
DF 

[� Z������9��  
Source 

 - 45.65 53 
G+  

Total 

16.66** 2.38 40.50 17 
#
��	  

Treatment 

 0.14 5.14 36 
�XT  

Error 

                          **  :�K: wX� �* ��*� %        **: Significant difference at 1% level 
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Table 4. Groping of disease severity caused by Ralstonia 

solanacearum in soil infested with nine antagonistic bacterial strains  

Pa1:  ����E	
� G:�2 EH:     7�E��&�� M�)&:�*&E� ��E� %E5��� ,X :

?
3)�
:       ��E� �*�* 4�E() %��E(: B�$Eg �E� %E+ 5��    wXE� �* ��E)�U /U 

B[-T� �K: �)���) ���*. 

X: Columns with the same letters are not significantly different 

based on Duncan test (P�0.01). 
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Fig. 1. The effect of Pseudomonas florescent bacteria isolated from potato on the reduction of tomato  
disease severity inoculated with Ralstonia solanacearum 
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