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COMPARISON OF PHENOTYPIC, SEROLOGICAL AND BIOCHEMICAL 
CHARACTERISTICS OF Pseudomonas syringae PV. syringae STRAINS, THE 

CAUSAL AGENT OF BACTERIAL CANKER OF 
STONE FRUITS AND BLIGHT OF CEREALS 
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�III !��J"#III. 7<III!$ 6�III"K
� �L+�IIIA ��III. 
�� 

	�IIII	�"M�� �IIII	N� 3�JIIIIF O �� <IIIIO 3 EDIIII2B 

�
�III !� 	�III.�JIIIM D2"#III. JIII� JF!III@3JIII	�DO ��III. 

Pseudomonas syringae pv. syringae Van Hall, 1902 
�$ ��P	� D+<A .�"M�� Q	���
�� �J	�DO G<2"$ ��.��I@� 


� !� JM�RF"�$ ��.�I+<B 
� �
 J��DI0 JI� SIF0"$ ��I.

��	��7��<+�K �� .�!B ��.��$ ��P	� D2M .���0$ �<O3 ��

 
� !� D2T�O
�K 1��2$ �� �+��	� 3�%!U� )�GN(� �<2. �

B?	3 �
<$ 
��+�I�C!$ �)Host specificity ( JI	�DO ��I. 

P. syringae pv. syringae (Pss) �
�DI+ �<O3 .DI2T �I.

Pss �I.
�3<�� �	�@ �� �P. syringae (Ps) ��IP	� �IV+ �� 


� !��0!@3 W!( 
� �7��<+�IK �� .�I!B ��I.�)3�IR"$ 

B��"#B Q	� J2!$� 
� �$� �@��+��C!$ J2$�� ���	� D	�� �

�
�� �<O3)Young 1991.( 


�!#� 
��J	�DO /�
�<$ �	�. ��Ps 7�<I:X )
DIU JIM 

��@�D	DO 6��C!$ �J�JF!@3 �IV+ �� 3 7DA Y��$ �-+X 

	�! !A<!� )�!Z<[K�J	�DO �� J���$ ��.PssD2"#. 
� /

�O 
�3<�� Q	��7DA 7��� D+�)Little et al. 1998 .( JI� �$�

 7D!%G	\+�)Young 1991 (K���J	�DO ��. JI� ]#I"2$

 I M �.�*IA 
�3<�� Q	���I� Pss �I@� QIL $ 3 J"IA�� 

J� J+<B 6�<2G 	�@�2A D	DO�J%*( 3D2��D+<A .

3 )�IIIIB6�
�IIIIL . )Garrett et al. 1966 (

5+<$3�<II@ �II.��
�II !� ���J"#II. 6�II"K
� �II� �
 
��

J	�DO I�NB 6�I"K
� �� �	�I.�/7��� 
��IU J#I	�%$ �
<I$ 

%^2$ _N"K� Q	D2T�J	�DO Q!� �
 ���` 36�I"K
� ��I.

J"#. �NB 3 
���D+�< + �D!� ./a<I2 QI	� 7D.��$ ,b�!FG

 N"IK� �#I+�<"+ ��8	� J0:�^$ Q!I� �
�LIAX �c!<I2� _

J	�DO ��. �"M�� Q	��J+�� 7<!$ 6�"K
� �� J"#. 3 
�� �
 
��

 DI.� 6��+ �%	��X d<2O 
�)Roos & Hattingh 1987a .(

�
�B�6�
�L . 3 6)Gardan et al. 1990 (c!<2� a<2�
�

e� J	�DO Pss 6��C!$ 7D2	� + �.�.�!B WF"�$ ��@
�� �
 

� a<2 JO<"$ /7�< + 
� �I-+X Q"��B 
��U 3 73�B Q	� 
� f�

�.�"@NM�D+DA J+�B�DO .

J� $ �V+�J	�DO D@
 ��.Pss 6�I�C!$ �� �I.�/WIF"�$ 

G<+ ��
���B?	3 �+��C!$ Y![� �D2"#. .JI	�DO ��I.

Pss �
� !� g2M�3 ��P	� hG�� �!�<: �� 7DA �DO 	����3
 

�$ �!�<: �:�i 
� D+<A J	�DO JM ��. M�I� QI	��"��	�I@ �� 

6��C!$ g2M�3 D!:< �. �I.��
�I !� �I!b I	���I$�DI2	� + 

)Little et al. 1998.( 

6<$�X �.�L	j<:3�@ �JI+< + �I� 
�IBX 
� ��I+ ��I.

�"+X J+<B �� 6j 52O WF"�$ ��.Pseudomonas �<O3 /

�"+X Q	D2T J+<B Q	� Q!� k�"�$ 6j �I$ 6��I+ �
 �. DI.�

:3�J+<B �� l	 �. �Di �. �"+X l	 mU Z�["K� 6j��
�� .

6<$�X �� 7��R"@� �� ��%0+� ��.)Agglutination(m��U a<2 /

JViN$ �"+X ]!M� 
� �� JI	�DO Q!I� lI!+j ��I.Pss �� 

J"#I. 7<!$ 6�"K
� �I@� 7DIA �DI!� 
�� .g!IF8+� 3 �I3� 

)Otta & English 1971 (J	�DO �"M�� Q	� ��.��� g!� �� 

���
 WIIF"�$ 6�II�C!$ JII� ��n�II@� �II� �CIIP$ o!3�II@ 

�"+X g2M�3 6j�.�6<$�X 
� )
��i J� E3�%$ �I.���I+ 

D+�< + ,!#% 
�BX 
� .\2!F!�)Billing 1970 ( 7��R"I@� ��

 �"+X �� 6j�.�J	�DO �#+�< )
��i J� E3�%$ ��.Pss �� 

�NB 3 gR2� n�	 6��C!$ 3�����@ �CP$ ,. �� �
 .

=3�� �<II%+ _N"IIK�!II2�II@
�� 
��
�3<�II� p2II� 

Pss /P. s. mellea /P. s. savastanoi /P. s. tabaci3

P. s. morsprunorum �� mIZ�i p	�"+ �� JM 7D$X mZ�i 

6<III$�X �III.�c!<III2� �,III. 8"#III���III@� J"IIIA�� 

)Buonaurio & Scortichini 1994 .( _N"IK� �<IO3 
�

 �<%+2!=3���JI	�DO 3 �2��j J	�DO Q!� ��I.��$ +�
DI+�

Pss �I@� 7DIA 7��� 6��I+ �L�!+ �� 7DA �DO .I�J73NIG
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J	�DO ��. �"M�I� QI	���I.<8:� 7<I!$ 6�I"K
� �� �rN$�IM 

3�R"$�J	�DO J� �*#+ ��IP	� 
�3<�I� Q!I . �L�!+ ��.

D+�< + )Rahimian 1995(.

�.<8:� �� 7��R"@�� 	��3C	X ���� �JI+<B l!LR 3 �I.

6<#M� �.��I� 	Q!$ �I �I$ ;<I 0 DIA�� )Burkowicz & 

Rudolph 1994, Malandrin & Samson 1998 .( 3�

 
�<��Pss3P. s. tomato JI� JF!I@3 �I.<8:� J#I	�%$ ��s

DI+D	��B lI!LR ,I. �� WIF"�$ ,	C+X)Denny 1988 .(

6<#II @ 3 Q	
DII+f�$)Malandrin & Samson 1998 (

 ���"III@� �<III8:� JIIIM DIII+��� 6��III+�JIII	�DO ��III. 

P. s. pisiZ�["K� �Q	DI� 3 7�<� 
�3<�� Q	� QI	� JF!I@3

 �� �
 
�3<��PssD2"K�@ C	� "$ .

JViN$ m��U ��D0 �<O3 �� rN$�IM �<2. /)�0:�^$ �� �� 

J . �	X JM �#!+ Y��$ 6��C!$ �.���I� 7DIA �
�CB �

Pss J� J	�DO J . J� �*#+ 6�#L	 
<( /D2"#I. n�#i �.

II	 �Pss JII� tII%� 6�<II2GII	$ lJIIG< P ��II� �FIIZ� �

J	�DO �	�. J2$�� �� +�I�C!$ ��.�r�"*#I+ �I$ mI G ,IM DI2M

)Hirano & Upper 1990 .( �@
�� �u�i J0:�^$ �� _D.

J#	�%$ �IB?	3 �� �K�� �� �I.�c!<I2� �+�I�C!$ JI2$�� /�/

J	�DO �� ���D0 �:<L:<$ 3 �L	j<:3�@ )�!Z<[K ��I.

Pss )3�IR"$ �+�I�C!$ 73�B 3� �� )J"#I. ��)NIb 3 6�
 (

�$ DA�� .J*2O �:� "i� 6�< + �D!� J� �@
�� Q	� p	�"+ ��.

 J	�DO Q	� 7D22M C	� "$ S! G �I. JI%*( 3�I%^2$ �DI2� �I

�< + D.�<K l M 
�3<�� Q	� ��vG�.

��#� ^'��

�1)�1 �%6#��$��%�� '�#4C�� �

J"#I. 7<I!$ 6�I"K
� JK�A �@ 3 w�� �� w�I� 3 
�� �I.�

I2V$ <O 3 ED2B � JI� 6<!6�"I@� �� �
�I  �I.�/6�
DI+��$ 


�I!"�� 3 ;�I&$
�-T 3 6�I$�M /n
�I� /6�-RIZ� /6��-�

J+< + 
��������B )
<Z .+<IRG Du �� 5���I��� �I.

J� JF!@3 ;<+�� ��%J� /LT<IM )�I0^U mc:�L@� l M���

3�i l"� l	 
� 3 7D	�� �.�L+�A J!A�i�I M 
�DI%$ �

�. 3 7��� 
��U m	�"@� dX�el"�I J%!U� 7��� 6�IL �I.

DA .3
 6X �� y<I: D2T �G�@ l	 �� D0��t!I&$ ��I.

King B (KB) 3nutrient agar sucrose (NAS) tI^�$ 

D	��B)Lelliott & Stead 1987.( 

w�� �.��
�� �
� !� ,	NG �EDI2B 3 7<I!$ 6�"K
� �� 

rN$�IM J:<: dX �	� 
� �D"�� <O 3
� 5cI@ /7DIA J"#IA 

t	��A �0^U m	�"@� �
� ,:�I@ 3 7�<:X ���� mZ�� Di �� 

2!T 63�. l	 mK���<"&$ �JI: m	�"I@� dX 7�I^U D2T 

3
 JFZ�i 6<!#+�c@<@ 3 D	��B�t!&$ �.�t^�$ z<� 

D	��B )Roos & Hattingh 1983 .(l"� 7DA ��M ��.

JII� )DII$�{��II$� 
� �3
 �°C��JII8+ 
���D+DIIA .

+<FM�3
 �+�@
<F� ��.�!&$ tKB �+<FM 3DI!:< ��.

 3
 6�<: 7D22M�t!&$ NAS 3
 3 d��"+� �
�IBX t!I&$ 

�|$�)nutrient agar, NA (J^%+ 
��B�D+DA .

������ 9�?d% �%$���%�� �	

��	�
���
� !� 	���JI	�DO J"#I. ��I. �3
 3� JI� 6�
��

���B )
<Z :

FP(%(JI	�$ 
� �3
 �I� �I+� \I2!". 3 n3
)Roos & 

Hattingh 1987b (w�� �.�JK�A�@ 6�<O 7D	�� C*@ ��.

 J"#. 6�"K
� 7DA w�I� }^@ 3 d��"+� 
�� ;<+�I� �I� �I.

�� %+<RGDu�D	��B .6<!#I+�c@<@ �� 7�I^U lI	 5c@

�"M�II��II*	�% �IIVFb �II� ����×��IIF!$ 
� ;<FII@ �II"!: 

)
<IIII+ d�IIIIO��/�{�/�
� DIIIIi�3 s���"$<+�IIII+ (

3
�+�!$ � #U �3� /7��� 
��U w�� �I� w�I� l2-� J !+

3
�I$�
X J� �@� 6�"�8+� 6�!$ 
� ,. �DIA 7��� 
��I� 

,IIK� �II 	�II.����IIB ��IIP	� .�II^%$ dX �II� D.�IIA JII+< + 
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D	��B 
� ! m	�"@� .��I	�
� JI"R. lI	 �I p	�"+�DI	��B .

�$� �� J+��FB 
� g	�$�X�°C��{�eE�P+� 
��L J@ 
� 3

DA.

e(�
�III !� )�III*`� III	���JIII	�DO �III.3
��III��� 

JK�IIA�@ 6�<IIO �II. 7��R"II@� �II��3
 ��D!"II@� 3 )<II!F: 

)Lelliott & Stead 1987 (�B E�IIP+DII	�� .��IIM �� 

�s{���"M�III� J"G�III@ �3
�KB+<!#III+�c@<@ �JIII� 

�VFb���×��F!$ 
� ;<F@ 3 J!- �"!: JI� JF!I@3 \+�I@ 

JK�A�@ mK�D� DI	��B SI	
C 7�I!B E�+ ��. .mI&$ �I.�

� S	
C���G�@ J�JF!I@3 3 D+DIA �IV��&$ ,F!��
�I� 

J� ,	NG JI	�$ �� DI0� 7�I$ lI	 � 7D$X �<O3 2!���I� �I+��

D	��B.

�����
� !� )�*`� 	���3
��3
 S��I^$ /<O 3 ED2B 

\2!". 3 �! @�)Smith & Hattingh 1991 ( DIA mI G .

3DII-$ EDII2B E�IIU
��d�
�� /�/�IIPR:�3 <IIO 3 /nDIIU 3

6�DIIFB 
� 
�"II@� 3 6�II&	
 II.��3�IIi �m	�"II@� k�IIK 

JII�.�!B 3 7DIA J"IIA�M JII+��FB t	��IA 
� JIIFi�$ 
� �II. 

IB�� p2I� � J@�JI	�$ DI+D	��B �I+� .
<IV2$ QI	� ���I�

 ��"M�III� 6<!#III+�c@<@)���×��IIIF!$ 
� ;<FIII@ �III"!: (

J� JF!@3 	f�I� 7��I� �I	� 
� Q!:<#I+� \+�@ �w�I� �I.�

 <O 3 ED2BS	
C D	��B .JI� 6�.�!B )DI$���G�I@ JI�

 J#!M JF!@3 +<F	�+ ��.�D+DA 7D!A<� .�I 6<I$�X p	�"+ 7�

�3
3
�DA �2!���� 6�.�!B .

���! 5)!$S EG� . �1$�)�1��H�! �/!%6(

��D0��+�I�C!$ 73�IB �I. �� JI	�DO �JI� 7DI2	� + 6�<I2G

 J	�DO 3 DA d��"+� +��C!$ 73�B �. ��.�6�I�C!$ J� /�I.�

�8	� 73�B)J	�DO J"#. ��. 
�� 3
 6��6��C!$ �.�J2!$��B 

5L0:�� 3(J	�$ JI8+ f�� 
� 7DA ��	 t	��A 
� 3 �+� 
���

��	�
� 3�D+D	��B .

��#��-�.)/0 9��\)Y" ���TU. '��%�� �% �	

JII	�DO JII!FM �II. +�II�C!$ 73�IIB 3� �II. ���7��II . JII� 

�
�D+�"@� J	�DO 3�)�I"M� �	�D.�Psallidas 6�I+<	 �� (
�

6<II$�X �II. �<!�	�! !IIA�JII	�| 3II@
�� �
<II$ ���
��IIU 

D2"��B .��<. DA
 6<$�X /E�B g2M�3 Q!!0�/����<I.�/

/�2I@
<F� JI+�D8+
 DI!:< /�!@�#i z<� g2M�3 6<$�X

 /��D!#M� JIU
3 6DI!+�-: /�f�I�M 6<I$�X /6�<I: D!:< ��I.

]!II@ II2!$��3
 �II`� /Q!IIfj C!:3
DII!. /�X 7
3� /��!IIA 

�II0( lII + mII & /n<II "!: 3 CM<IIFB �� ��IIB DII!:< /E

 Q!:<LII@� C!:3
DII!.6<II$�X �	�II@ 3/�L	j<II:<	C!� ��II.

 J	�| 3 �	�! !A<!� ����3
 �� 7��R"@� �
� ;3�DI"$ ��I.

 �I@�2A ��"M��)Schaad 1988, Rahimian 1991(E�IP+� 

D	��B .�� 7��R"I@� p	�"+ �I �I2��M 1��I2$����I	�
� �3
 �

D	��B.

��!)D/�#� ��(). 5)!$SL�� 

6<$�X Q!#I	�$<82	�@ DI!:<)Syringomycin ( �3
 JI�

	\+�)Young 1991 (���B )
<Z .lT<M l#	� l	

 �
�U �3�i 
�BX ��Endomyces geotrichum Butler & 

Petersen (Anamorph: Geotrichum candidum)
� 

3�i ��"� l"� l	 CM�$ ]!@ �
�IBX �3�"#IM� �I2!$� 

)Potato Dextrose Agar, PDA(��I. 3 DIA 7��� 
��U 

�"M�� �� J	�DO�3
�J%Fi �"+�I@ lI	 a�0A J� �� �� �I"$

 D	��B ��M �
�U }!%F m&$ .l"�I �I$� 
� �I.�°C�e 

J8+ 
����
�IU DIA
 �� �0+� $ 3JI� JF!I@3 JI	�DO ��I.

�"M�����	�
� �3
 ��. � �DI	��B .
��IL 3� 
� 6<I$�X

DA E�P+�.

��%�� 7����= 5)!$S �1 �	�41S �� 7? _�.)�� �	

J	�DO �!@�#i 6�C!$ �"+X J� �. lI!<!� �I.��I� WIF"�$ 
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���

�3
 �� 7��R"III@�n�D!:�III@)Psallidas 1993 ( �III� 3

l#	� �.�
�P ��"+X �
<I$ ]I( Q��I� �M�A l!<!�

@
������B 
��U .�� 5I� 3 E�IP+� 
��IL 3� 
� g	�$�X

��BD+
����� J:�. �^U �G�@ �7��D+� �!BDA �.

5)!$S �	�*�+)('#� �

F(%(�41S ���. K#� :�"+X D!:< ���� �� �<IB�K 
� E�I@

 �3
6�
�IIL . 3 C+<IIO)Jones et al. 1983 ( 7��R"II@�

D	��B .�"M�I� JI	�DO 
�I-T�)6�I�C!$ �� JI	�DO 3� �I.�

J"#. 6��C!$ �� J	�DO 3� 3 
�� �.�<IO 3 EDI2B (d�I�"+�

D	��B .J	�DO �. ��� �)D$ ��
 �G�I@ 3�t!I&$ KB 


�°C�e DA 7��� DA
 .;<F@ �I.�	�I	�"M�� �;<IF&$ 
� 

E�I0( l +)saline, NaCl 0.85%(D+DIA 6<!#I+�c@<@ .

��II� mIIZ�i 6<!#II+�c@<@�)DII$ ��
� JII%!U� °C��� 

DII	��B 3NM<II� .II.� d<II@
 mIIi��$ E�IIP+� �� 5II��3

�"+X 7�<$X �. �VFb /<�"#A +j�;��0$�d�IO DIi�3 


� 
<II+s��<+�II+ �"$DII	��B ,!IIV2 .�IIF!$ lII	 �� �II"!: 

�*#II+ JII� 7�<II$X �II.�:�DII+3�� YU�II+ �II+<O�� �II� 

)Freund incomplete adjuvant()
<IZ JI� 3 �<IF�$

 J�!.�$ 63
� ��J��<!+ D!R@ �<B�K 	D2F�DIA SI	
C .

D0� S	
C 
�-T�J"R. l	 mZ�<� J� �I��B )
<IZ �� .

	�-+ S	
C �� 5� J"R. l	��P2I@ 
�!G 3I"+X�E�I@/��

�<B�K �!8+<K �.��J"+X 3 D$X m G�E�@ �.;�[I&"@�

D	��B .

e(5)!$S ��
S �6 ��)� '6 7<1 ��	 :6<$�X Q	� JI� �I.

 7DA 'NZ� �3
6�
�L . 3 ��A)Schaad et al. 1990 (

�II��B )
<IIZ .l"�II 
� ��II.3�IIi�;j�II.��
�IIBX 

l.�T 	�.��^U J� e�F!$ � 3 l"� CM�$ 
� �"$ mZ�<� J

e�IIIF!$ DIII	��B ��IIIP	� _��III(� 
� �III"$ .
�DIIII%$ 

��{�e�III"+X �III"!:3�L!$ CIIIM�$ lIII.�T 
� E�III@�3

�e{��7�<II$X �� �II"!:3�L!$ �II"+X ��II. II+j�
� WIIF"�$ 

l.�T �.�
�2M �J� 3 DA J"�	
 t	��A 
� �3
 l	 )D$

 �$� 
� d<(�$�J8+ 7�8�	�$�X 
���;�I��	 JI� 5c@ 3

D	��B m%"2$ .	�$�X Q	� J� g��� J+�B�DO 
<(�
�I-T �I. 

�"+X JI	�DO JI!FM �I� E�@ ��I. DIA �DIO 76�I�C!$ �� �I.�

J"#. DA E�P+� <O 3 ED2B 3 
�� .�"+X 6j��[I$ ��I.�
�

QIIII	�DIIII+D	��B JIIII!- )
<IIIIZ 3� JIIII� 6<IIII$�X :

;<F@ 7D�+ 3NM<� 6<!#+�c@<@ �.�	�I	�"M�� mI$�M �)�I�

 �VFbcfu ����×�(�8	� 3�6<!#+�c@<@ 7DIA 3NM<�

;<F@ �.�	�	�"M�� �)�
<I+ d�IO ���DIi�3 (JI� )DI$ 

�� 
� JI%!U� °C��� )Jones et al. 1983, Mazarei et al. 1992, 

Mazarei & Ghasemi 1993(.

���.�)D(% �/�a.'#O 

�F� ;j m	�M� D!$X)3 DIZ
� 7� 7DI22M C	� "$ ;j �� ]M�$

 DIIZ
� 
�II-T 7DII22M ,M��II"$ ;j (�3
 n�II@��� �IIF : 

)Laemmli 1970 (D	��B J!- .�� 7��R"I@� �I� �
<I�3�"L:�

 DIA E�IP+� J"@<!��+ ���� ,"#!@)Rahimian 1991 .( 5I� 

�-"�M �� /;j J!- �����3
 
� ��"M�I� J"G�I@ �t!I&$ 

NA �3�IIi �{�%+<!#II+�c@<@ /CM<IIFB��II^%$ dX 
� 

lII	 �� 5II� 3 JII!- R	�"+�II@ 3 <�II"#A 
�II�!d<II@
 /j< 


� mZ�i :�8T 3 7DA 6<!#+�c@<@ �^%$ dX�
<I+ �6X

H<$ ;<( 
�nms�� 7��D+� J� e/�DI	��B ,!IV2 DIi�3 .

JII+< + 3�IIi ���II� 
� �II.�)�R:<II@ m!II@� 3� ,	DII@ 

)Sodium Dodecyl Sulfate, SDS ( 3�{;<+�II�<"��M�$ 

)2-mercaptoethanol ( I�X E� i 
��DIA 7D+�IA<O .I�J

�$� �G�@�J+< + J� �.°C��@
 R	�"+�I@ 5cI@ 3 7D+!j<

D+D	��B .
�D%$��lI.�T 
� J+< + �. �� �"!:3�L!$ �I.�

���` 6�	�O �� �
<�3�"L:� 3 DA J"�	
 ;j�e�F!$ �I �c$X

 3��!� \+
 6D!@
)<IF� mI2� E�I� (�I-"+� JI��E�IP+� ;j 
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���

D	��B .��I$<M 
�C. 
� l	 ;<F&$ 
� ;j�<IF� �I+�!F	�� 

)G250 ( � D!@� 3 dX /;<+�"$ 
� �*#I+ J� ]!� J� l!"@

�:e:e3
�J� �L!A )DI$�{s\I+
 �G�I@ CI!$X�DIA .

\+
 �-O ���z<� ;Ni 
� ;j /)\I+
 63D� (6�I$� �I

3
 
� �.
�<+ }u�3 
<-��DA 7��� 
��U �L!A .

���.�)D(%��%$'H�S �

��H1S ���Y3 ���.�:���� 	C+X 7
�[G J!- �/�I. JI	�DO 

�3
 ��6<#II @ 3 Q	
DII+f�$ )Malandrin & Samson 

1998(D	��B 7��R"@� .��DI0�JI	�DO �� �"M�I� ��I.�)7�

+��C!$ 73�B �. �� J	�DO�(D+DA d��"+� .3
 JI	�DO �.�

�3�i ��"� l"� 3�KBJ� D	��B g�� m$�M 
<( .DI0�

 ����
� ��I"� l"� 3� �. �� mZ�i ��M E�  �G�@ 

e/��F!$ H���"@� ���� �"!:)����e�$�F! D!@� 5	� 
f<$

 l	
DII	�FM�/�pH (JII� �IIF!$ 3� 7��II . �� �II"!: 
� ;<II$

Polyvinylpyrolidon)PVP:<IIIIIIL:<$ 6�3 /��e���(

DA 6<!#+�c@<@ .;<F@ �.�	�I	�"M�� �JI� JF!I@3 7�8"I@� 

D+DA ��K �	 E� i mK�� 
� l!+<@��":3� .6<!#I+�c@<@

 
� mZ�ig����� J� )D$��3�e
� J%!U� °C��
�� 3

R	�"+�@!	3
 ��� 3 j<�_�[I$ E�82. � 3 D	��B ���	��� 


�°C��{J8+ 
���DA.

��O �+ �6 $�)0'#4*(% 2�#C% 7P�#�%'�1 ��!S : 7��I$X �3


��@���� ;j J!- J%	�( J���$ ;j �=3�I� �
<I�3�"L:� !Q

�<� �JQ	� CO 6C�$ ���� 3 ;j JM 63D� �.SDS DIA JI!- .


�D%$�e"!:3�L!$ I 	C+X 7
�[G �. �� ���<IF�$ �� 5I� 

�� 6DA��lI.�T 
� JI+< + ���I� �� �I"!:3�L!$ �I.�;j

DA J"�	
 .�I-"+� J� 3��!� \+
 6D!@
 � �
<�3�"L:��;j

���	 J$���.\+
 C!$X�)
<Z J� DA E�P+� �	� ��. :

F(% (f1� H�!S�$%#4�% 7�(�E0 �:��"#I�<@ JI!- �����

���"II@� ,	CII+X)EST (�II^$ �3
 S�5!":<II@ 3 5!":<II@ 

)Soltis & Soltis 1989 ( 
�DIII%$�e�IIIF!$ E�IIIB 

Naphthyl acetate{α/�e�F!$ E�Bβ-Naphthyl acetate 

3e��F!$ E�BFast blue RR saltJ� l	 
� J+�B�DO 
<(

�F!$ D+DA mi 6<"@� �"!: .
� 
<M�I$ ��<I$e��IF!$ �I"!:

 ������� �F!$ ,	D@ )�R#� 
f<$)spH(DIA J"�	
 .;j

L	
� t	��A 
� 3 J"��B 
��U 
<M�$ ;<F&$ mK�� 
���I 

�.D+�� m$�M 
<-�� 	��3C	X �3
�DA J"A��B �L!A .

e(f1� H�!S�$�.)���P�6 ���PC%#O)� ]�HP1S 7�(�E0 :

�3
 n�IIIIIIII@��� �	3DIIIIIIII	�� 3 oIIIIIIII$�T<� 

)Beauchamp & Fridovich 1971 ( �� DI0� 7DIA J!- ;j

3� X �II� <�II"#A 
�II� 
� /�II^%$ de��IIF!$ ���II� �II"!: 

e��IIF!$ 
f<II$K-PO4)�/�pH (3�IIi����IIF!$ E�IIB

 E<!:3���"<F�3�"!+)NBT (J�)DI$��3
 JI%!U� ��L!IA 

DA 7��� 
��U .	f�I� ;<F&$ _�i �� 5��
� ;j ��DIP$ /

e� �F!$ ���� �"!:���F!$ 
f<I$K-PO4)�/�pH ( 3�Ii�

�� 3 Q	3N�<I*	
 ;<$3�L!$ ���IF!$ ;<I$TEMED 
� /

L	
�����B 
��U .�� 5���3�Ii ;<F&$ J%!U� �
� ;j 

JFZ�����"+�@ �"$�}u�3 
<-� 6�$� � �2@
<F� o$f 

�.
�<+�����X J2!$� 
� \+
 DA 7��� 
��U ;j \+
.

;�41�

�3Di ����� .�I!B J+< + �1I O 
3X�/7DIA e�JI	�DO 

Pss 6<$�X n�@��� �.�	�! !A<!� �LOPAT 3GATTA 

)Lelliott et al. 1966, Latorre & Jones 1979 ( J#	�%$ 3

J	�DO �� ��. ��@�DO �
�D+�"@��D	��B );3DO �.(Q	� ��

 /��D0 �eOJ	�D��6�I�C!$ �I.�J"#I. 3 
���eJI	�DO ��

D+�<� <O 3 ED2B .J	�DO ��I.Pss 6�I"K
� �L+�IA mI$�G 

$�  
� 7<!$�6�"@� �I.�JI+< + �I�
�����I@�DO 7DIA �

:3 D	��B�JI+< + �� <O 3 ED2B �	N� m$�G ��"M�� ��I.

 ��@�DO m��U 6��- 3 6�
D+��$ 6�"@���<I*+ .+<IFM���I. 
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���

�'���.�1��H�! 7�#�0 5��%�� �$��%�� 5�*! '��	Pseudomonas syringae pv. syringae (Pss) ����C ��� �6#�

���#� �6 

Table 1. List of hosts and geographical origins of isolates of Pseudomonas syringae pv. syringae (Pss) used 

J	�DO DM 
(Isolate No.) 

6��C!$ 
(Host) 

6�L$ J+< + �
���� 
(Location) 

J	�DO DM 
(Isolate No.) 

6��C!$ 
(Host) 

6�L$ J+< + �
���� 
(Location) 

1<:X�
�(Apricot) 
�	�-A(Shahriar) 26 <F.(Peach) �
�@(Sari) 

2nN!B(Cherry) Q-$<�(Bomehen) 27 <:X(Plum) Q-$<�(Bomehen) 

3<F.(Peach) �
�@(Sari) 28 <:X�
�(Apricot) Q-$<�(Bomehen) 

4<:X�
�(Apricot) Q-$<�(Bomehen) 29 <:X�
�(Apricot) ���!A(Shiraz) 

5<:X�
�(Apricot) 6�P	��(Bayjan) 30 nN!B(Cherry) �
�@(Sari) 

6<O(Barley) 6�-RZ�(Esfahan) 31 <:X�
�(Apricot) �
�@(Sari) 

7ED2B(Wheat) �A�3�$(Marvdasht) 32 ED2B(Wheat) ���!A(Shiraz) 

8ED2B(Wheat) 6�"@3�@(Sarvestan) 33 <O(Barley) ���!A(Shiraz) 

9<:X�
�(Apricot) �$�M6(Kerman) 34 ED2B(Wheat) ;�&$
�-T (Charmahal) 

10 <:X�
�(Apricot) ���!A 7�8O��(Shiraz) 35 <O(Barley) 7���X(Abadeh) 

11 ED2B(Wheat) ����(Baft) 36 ED2B(Wheat) <:
�-$(Maharloo) 

12 <F.(Peach) ���!A 7�8O��(Shiraz) 37 ED2B(Wheat) 6�$�M(Kerman) 

13 <:X�
�(Apricot) ���!A 7�8O��(Shiraz) 38 <:X�
�(Apricot) Q	D!@ 6�$�M (Kerman) 

14 <:X�
�(Apricot) �
�@(Sari) 39 <:X�
�(Apricot) ���!A(Shiraz) 

15 ED2B(Wheat) 6�$�M Q	D!@ (Kerman)40 nN!B(Cherry) Q-$<�(Bomehen) 

16 <F.(Peach) ���!A 7�8O��(Shiraz) 41 <:X(Plum) Q-$<�(Bomehen) 

17 <:X(Plum) 
�	�-A(Shahriar) 42 <:X�
�(Apricot) ���!A 7�8O��(Shiraz) 

18 JO<B(Plum) �
�@(Sari) 43 <F.(Peach) ���!A 7�8O��(Shiraz) 

19 <F.(Peach) �
�@(Sari) 44 ED2B(Wheat) 7���X(Abadeh) 

20 nN!B(Cherry) �	�-A
(Shahriar) 45 ED2B(Wheat) <:
�-$(Maharloo) 

21 <:X�
�(Apricot) 6�$�M(Kerman) 46 <O(Barley) 6�-RZ�(Esfahan) 

22 nN!B(Cherry) �
�@(Sari) 47 ED2B(Wheat) 6�$�M Q	D!@ (Kerman) 

23 <:X�
�(Apricot) 
�	�-A(Shahriar) 48 nN!B(Cherry) 6�P	��(Bayjan) 

24 <:X(Plum) 
�	�-A(Shahriar) 49 <:X�
�(Apricot) 6�"@3�@(Sarvestan) 

25 <:X�
�(Apricot) 6�-RZ�(Esfahan) 50 <:X�
�(Apricot) 
�	�-A(Shahriar) 
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������ �	��
 ���/��� ��/������/������� :������� 

���

�"M�� Q	��3
 
� �t!&$ NAS /
3DI$ /\+
 D!R@ r�*	�% 

7D$X��)D*2B�(d�0: 3�I^U �� 
���{��IF!$ �� DI0� �I"$

T
� DA
 �3
 
�-°C��{�e�<� .

������ 9�?d% �%$���%�� '� �	�1��H�! �'#
 ��\% �

JI	�DO E�  �
�I !� 6<I$�X 
� 7<I!$ 6�I"K
� ��I. I	���

3
�;�II-+ +�II�C!$ 73�IIB QII	� ��II.��
�II !� DII+�<� �� .

�
�I !� 6<$�X 
� I	���3
�w�I� �I.�,I	NG /6�I"K
� 

�� 5III��{�JIII� �3
 JIIIL: ��IIIP	� )
<IIIZ III. �� 

dX +�!$ w�*B
 J!i�+ 
� 7�3�L+ ��%+ 3 J"K<@�
� /�<I� 

�:�i w�� 
� JM �.�NG Q!2T D.�A 	 �DI	��8+ 7D.��$ .

J	�DO Q	� 3
 �.�JK�A�@ �� DI0� /6�<IO ��I.e{��3
 

M �i�<+ �D"��FJI	�$ mI&$ 
� 7�3� JIM DI+��M ��IP	� �I+�

�JrN$�M p	
D J� ���� ]	�� �� 3 D	��B 7�3�L+ <IZ )


 DI+D$X 
� JI"�
 3��)mLIA �(.��
�<I$ 
�QI	� �I@<� 

i�<+�H
�IK �-+X �� D2+�$ J���!A )�&A� 3 7DA J"��LA 

D	��B .

�
� !� 6<$�X JP!"+ 
� 	���3
�E�I  C!+ <O 3 ED2B 

J	�DO +�I�C!$ 73�IB Q	� ��.�/�{�JI	�$ �� DI0� �3
 �I+�

 �
� ,	NG ��P	� hG���0!@3 �A E�U
� ]Fb� 
� 
� JM 7D

 BD!L�K 3 �3�L+ )
<Z J� ,	NG �	�-+��.�I� �I��� 

D	��B)mLA �.(�"M����I��� �� 7
�I�3� �IV+ �
<$ ��I.

 �
� J� N"*$�	�I@�2A 3 �DO �DI	��B .JI	�$ 6�I.�!B �I+�

 m	�"@� �^%$ dX �� D.�AJ+��+ JK�A �	 3 w�� 
� �� ��I.

J	�$ ��L+ ��P	� 7DA �+�.

���! 5)!$S EG� . �1$�)�1��H�! �/!%6(


� J	�$ J	�DO �+� J"#. 73�B 7D2	� + ��. 3
 6�
���EDI2B 

3
 �#+�< J	�DO l	 �-2 /<O 3���P	� nDU ,U
 ED2B 


� !��D	� + .BDI	�� \I+
 hIG�� C!+ J	�DO 3��WI!RK 

3
�d�
�� ,U
 ED2B �<IO ,U
 l	 3)6�I&	
{
�"I@� (

D+DA.

,. J	�$ 
� Q!2T J	�DO �+� B ��. +�I�C!$ 73��3 EDI2B 

3
 <O��
�� J	�DO 3� t%� /7<!$ 6�"K
� �	�+�< ���IP	� 

;�-+ 
� �-2 ,	NG �.�3� �
<I$ 
� DI2T �I. /DI+�<� <F. 


�II !� )DIIA CII!+ �II!K� JII	�DO�JII	�DO 7��DII+� JII� ��II.

6��C!$ �.�J"#. �<*+ 
��.

-�.)/0 9��\)Y"��% ��TU. '

c!<2� )�!Z<[K�e�J	�DO Pss)J�JI	�DO 7�� . �I.�

�
�D+�"@� (
�;3DO ��I@� 7DIA JIZNK .JI	�DO ��I.

 WF"�$)+��C!$ 73�B 3��(�I �2��M 1��2$ �� 7��R"@� 
��

� �R:X 3 �<:�.�D+�< + m G )3�R"$ �<!*!F$ .]I	�U �I�M�

 J	�DO z�R� J� ��. J"#. 6�"K
� � �� 
���7��R"I@� �<:�. 

�:�i 
� D+�< 2+ JI . r�*	�% JM JI	�DO ��I. �� 7DIA �DIO

 I:3 D+��� 
��U _�[$ �
<$ �
 7��$ Q	� <O 3 ED2B�tI%� 

��D0�DI+��� �I!!| �
 J	�� t!&$ \+
 �-+X �� ./5LG�I�

 � �R:X�J	�DO J . t@< �<!*!F$ ��. _�[$ 7<!$ 6�"K
�

 DA)t!&$ \+
 �!!| 3 D!@� D!:< �� 7�� .(:3 /�r��3DIi 

 !+�J	�DO �� 3 ED2B ��. 3�i t!&$ 
� <O�7��I$ QI	� 

D+��M D!@� D!:< .�
<$ 
���� �U�I� 6<I$�X r�I*	�% 7DI+�$

J	�DO +��C!$ 73�B 3� ��.�DI+�< + mI G 6�#IL	 .6�CI!$

 J	�DO Q!� �.�*A +��C!$ 73�B 3� ��.���J^��
 ���-2�I!�

 6�IIIB3�B 3 �U�III�!$ )Misaghi & Grogan 1969(

)%S= [Ns/(Ns+Nd)]×100 (B J*II@�&$DII	�� 6X 
� JIIM 

%S �.�*A DZ
� /NS�8+��+ ��D0�B?	3 ��. k�"�I$ 

3Nd7D22M 5L2$ 73�IB lI	 
� �*�$ )�!Z<[K ��D0

)�"@NM (��8	� 
� �R2$ �:3 �@� .DIZ
� n�@� Q	� ��

 J	�DO �.�*A J"#I. 7<I!$ 6�"K
� �L+�A m$�G ��. �I� 
��

J	�DO J� ��. <O 3 ED2B �� 7D$X �@�e/q�%�<�.
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*� 2�.83����P��� 9�?d% 5)!$S $% 2\�= ]P�%$��P�%�� ��P	 �)P�! 5�P4"�6

�4�	 '� �%6��"��#� �	

Fig. 1. Pathogenicity test of a stone fruit Pseudomonas syringae pv. 
syringae isolate on a twig. 

2*�>.$% 2\�= ]�83 ���! �1$��%�� )� �'� 98: $% �%5�@�� ]V�.

Fig. 2. Pathogenicity test of a cereal Pseudomonas syringae pv. syringae 
isolate on barley cv. Reihan. 

 

���$�%�L����!)D/�#� ��(). 


� Q!#III	�$<82	�@ DIII!:<��JIII	�DO )�e�� JIII	�DO 

J"#. <O 3 ED2B �� J	�DO �R. 3 6�
�� (��	�
�D	��B .7�

J	�DO)J"#. �� J	�DO �R. �3 6�
�J@3 EDI2B �� JI	�DO 

<O (J�W!0u 
<( ���!B<IFO �
�U DA
 �� �3 DI+��M 

IR2$ �IV+ Q	� �� /7D+�$ �U�� J	�DO ��.�DI+�<� .�IV+ ��

�@ DII!:<	JIIViN$ mII��U )3�IIR /Q!#II	�$<82 Q!II� ��

J	�DO +��C!$ 73�B 3� ��.�D�+ 7D.��$ .

�41S 5)!$S K%#
)�� 

IIII@
�� 
��JIIII	�DO �!@�#IIIIi $ ��IIII. 
� WIIIIF"� 

�II�������II"+X JII:�. �II^U n�II@��� lII!<!� BDII+
������

J	�DO ,!#I% E3�%$ 3 n�#i J !+ /n�#i 73�B J@ J� �.

D+DA.
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�'��>.-�.)/0 9��\)Y" ���%�� ��	Pseudomonas syringae pv. syringae�4�	 $% 98: ' 5%�%6 

Table 2. Phenotypic characteristics of stone fruit and cereal Pseudomonas syringae pv. syringae isolates 

�!Z<[K (Characteristic) g2M�3 (Reaction) 

J	�DO �.�J"#. 6�
�� 

(Stone fruits isolates)

J	�DO �.�3 ED2B 

<O 

(Cereal isolates) 
E�B g2M�3 (Gram reaction) {{

��<. DA
�/����<. �(Oxidative / Fermentative) ��<.�/O��<.�/O

��D!#M� (Oxidase) {{

�!@�#i z<� g2M�3 (Hypersensitive reaction) ++

JU
3 6D!+�-: ]!@ ��. �2!$� (Potato rot) {{

� Q!+j
X��f3
D!. (Arginine dihydrolase) {{

6�<: D!:< (Levan formation) ++

�2@
<F� J+�D8+
 D!:< (Flourescent pigment) ++

Q!fj C!:3
D!. (Gelatin hydrolysis) ++

Q!:<L@� C!:3
D!. (Aesculin hydrolysis) ++

J"@��+ C!:3
D!. (Starch hydrolysis) {{

Q!�< C!:3
D!.��(Tween 80 hydrolysis) ++

.!:3
D!CM���!Q(Casein hydrolysis) ++

:�0�! �!�3�	��2 (Tyrosinase activity) {{

M�f�� (Catalase) ++

i�!+ ��!)��" (Nitrate reduction) {{

3
 �`��A!: �!n< ":(Litmus milk:) 

FU!�	�(Alkaline) ++

@�!D�(Acidic) {{

i�!��(Reduction) +
−

+
−

:<!i���<$ D!��M<@ �� 7D22M�3� (Reducing compound from sucrose) ++

 + m &lDZ
� p2� E�0( (5 % NaCl tolerance) ++

 + m &lDZ
� �R. E�0( (7 % NaCl tolerance) {{

"$!�
 m(Methyl red) {{

�<"@�!Q(Voges proskauer) {{

:<!DH2S6<"c� �� (H2S from peptone) {{
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�'��>.)�!%6%(Table 2. (continued) 

:<!� D	;3D2 (Indole formation) {{

#:!"!��2 (Lecithinase) {{

:<!<FB �� ��B DMC(Gas from glucose) {{

�X 7
3� (Urease) ++


� DA
4°C (Growth at 4°C) {{


� DA
41°C (Growth at 41°C) {{

:�0�!J"#. �	�(Ice nucleation) ++

:<!D�{Mf<"M�<" (3–Ketolactose formation) {{

:<!�@ D	�$<82	#!Q(Syringomycin production) ++

D@	)�
�
� ,(Sodium tartarate) {{

�M 1��2$ �� 7��R"@�2��:(Utilization of carbon source :) 

��<FB M� /C�f�B M� /�<"�<@ /�<+�$ M��(D–Glucose, D(+) Galactose, D–

mannose, Sucrose) 
++

fM+3�� /�<"!�<":�$ /;<" (Lactose, Adonitol, Maltose) {{

��CF$ 	��
 /�<"!�<2$�
 ;� /�<2 (D(+) Melezitose, Raffinose, L–Rhamnose) {{

���
<@ !��
X ;� /;<"!� /�<2���	�<F (D–Sorbitol, L–Arabinose, D–Xylose) ++

�� ;�	#:3� /�<F!� /;<"��<F@ !�<(L–Xylose, Dulcitol, D(+) Cellobiose) {{

����
X !� /�<2�<�M�<�
<@ ;� /�< (D–Arabinose, D–Fucose, L–Sorbose) {{

��3�� M��
X ;� /�<"!� /;<"�+�$ !
 /;<"	�<* (D(-) Fructose, L(-) Arabitol, D–

Mannitol, Ribose) 
++

��f!� /�<2�!
� <	�"	;<" (Palatinose, D–Thioerythritol) {{


� 3C$	�"	�3C$ /;<"	�<2	�$ /;<"	�<	�<2	;<" (Mesoerythritol, Meso–Inositol, Myo–

Inositol) 
++

:�@!#!� /QM�"#	FB /QL!NB /6j<	#!� /Q	:<2!Q(Salicin, Dextrin, Glycogen, Glycine, 

Inulin) 
{{

fX ;�+!j�
�c@X ;� /Q	. ;� /Q!"#!D	Q(L–Alanine, L–Asparagine, L–Histidin) ++

"$ ;�!+<!+fX �"� /Q! ;� /Q!�3�	Q(L–Methionine, β-Alanine, L–Tyrosine) {{

:3�� ;�!
�c@X ;� /Ql!@�!@<: ;� /D!Q(L–Proline, L–Aspartic acid, L–Leucine) ++

� ;�	@<:3C!� /Q�;�:!C	� /Q�:�3 ;� !Q(L–Isoleucine, DL–Lysine, DL–Valine) {{

+j
X ;�!@X ;� /QL�
<l!@�!D(L–Arginine, L–Ascorbic acid) ++

2� ;�!+fX m!@ ;� /Q!"#!+
3� ;� /Q!"!Q(L–Phenylalanine, L(-) Cystine, L–Ornithine) {{

��+
3� ;� !"!�@<$<. /Q	� /Q	6��<"c (DL–Ornithine, Homoserine, Tryptophane) {{

<$ /)f�$M@ /)�!)�
�$<� /)��" (Malate, Mucate, Citrate, Fumarate) ++

www.SID.ir



Arc
hi

ve
 o

f S
ID

������ �	��
 ���/��� ��/������/������� :������� 

���

�'��>.)�!%6%(Table 2. (continued) 

3
� /)�3C2� /)�$
<� /)�"@�M)f< (Acetate, Formate, Banzoate, Taurocolate) {{

fM/)�"<@M#!)�$�<FB /)�+<:�$ /)�2 (Lactate, Succinate, Malonate, Glutamate) ++

�3��!. /)�+<!<� /)��:�3 /)�
<c!)�� (Propionate, Hippurate, Valerate, Butyrate) {{

� /)�
�
� ;� /)f�CB��)�
�
� (Oxalate, L–Tartarate, D–Tartarate) {{

f�BMD@ /)�+3�"	FB ,<M)�+< (Galacturonate, Sodium gluconate) ++

M�<!:3<: /)�2!+��"+X /)�2!)N(Quinate, Levulinate, Antranilate) {{

FB!;3�# (Glycerol) ++

J"@��+ (Starch) {{

;<+�� /;<+��3�� (Propanol, Ethanol) {{

�!<! /Q!$�!+ /Q!@�!Q(Biotin, Thiamin, Niacin) {{

��"�!Q(Betain) ++

+�<B!+�� /Q!Q(Guanine, Adenine) {{

+L!<!$X Q!+�
j /D!fj /;<!Q(Nicotinamide, Geraniol, Gelatin) {{

���<:�. (Trehalose) {+

� �R:X�F$!*!�<(α-D-Melibiose) ++

J	�DO l!<!� �"+X J� �+��C!$ 73�B 3� �. ��. �#M�� ��.

�@ �#M� /Q!FL	�@��" /Q!#	�$���< /Q!#	�$<"��"@� /Q!FL	 

�I	 3 n�#i mL!2R$��FM 3 D!@� l!#L	D!:�+ /Q!FL	�@��"

 D+�<� n�#i 
�!#� .,.JI	�DO �$�  Q!2T JI� �*#I+ �I.

 /Q!#III	�$�+�M /Q!III@�L!$X /Q!#III	�$3�"	
� /Q!#III	�$<=+

 �I"+X JI� �*#I+ 3 n�#i J !+ Q!#!c$�R	
 3 Q!#	�$�"2O

l!<!� /Q!F!I@ �#IM<$X /Q!F!I@ �Ic$X /Q!"#I!:<M ��I.

 /Q!II@<!�3<+ /Q!:3��RII@ /Q!�<II"+�
<�3�"!+ /63DII!:3��
<�

 /Q!#IIIL:�R@ /Q!F!III@ �III2� /Q!F!III@�CB� /Q!#III	�$<L2!:

 DI+�<� E3�I%$ ,!#M3� �"R@ 3 Q!#	�$<L+3 /Q!F!@�CB<FM .

�"+X J� �!@�#i �V+ �� l!<!� �.�mI��U )3�IR /WF"�$ 

JViN$ �DO Q!� ��J	+��C!$ 73�B 3� ��.�D�+ 7D.��$ .

5)!$S �	�*�+)('#� �

F(%(O)*�'#*�! 6� E1% 5)!$S�:���I� �I-2 6<I$�X Q	� ��

 �"+X 
�!G Q!!0 E�@ �.�D	��B 7��R"@ .�I"+X 
�!G E�I@ �I.�

J	�DO J!FG 7DA J!- ��.�/�e)J	�DO J"#I. ��. 6�
��(/

�3��)JIII	�DO <IIIO 3 EDIII2B ��III. (� JIII� ]III!

512

1

1024

1

1024

1

1024

1 ,,,D	��B Q!!0 .

e(5)!$S �	���
S �6 ��)� '6 7<1 :JI"��	 n�@� �� ��I.

 6<$�X Q	� �.)mLA �.��3�(JI	�DO J!FM �I. JI��73�IB 

D+DA ,!#%);3DO �.(73�BIJI	�DO 7DI+�!B��
� �	�I.

�$ �"+X 
�-T �. ����� 
� JM DA�� 6��I+ �*�$ g2M�3 E�@

 D+���)���DO J	.(73�BПJ	�DO �	�. �$ m$�A �
 JM �<A

 �"+X �� t%� E�@ �.�3� JI!FG 7DIA JI!- JI	�DO J"#I. 
�� 
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A B
2*��.� ��
S �6 ��)�'6 7<1 5)!$S ��41S ����' 5+�	���<1 ����. 9�%#= �� )_	�B ���P/C ��	 (�6

�PP41S 2PP�� ! #PP�K�(�YPP@4�% ��PP	)_PP	�B �1�PP�! ��PP	 .(A:2PP�� ! �6 e)PP�� W/PPC%' 

�P41S P*� �PP��3 ��P� �P��. K#P���P�%�� $% 98P: ��P	 ,B:�P41S 2P�� ! �6 e)P�� W/PPC%' K#PP� 

*� ���3 ��� ���.���%�� $% �4�	 ��	 5%�%6 .����� ��	�,>,�,�,g,�h,�>'����%�� �� i)�#! ��	

�4�	 ! �� � ' 5%�%6��%�� �� i)�# �/4�	 98: ��	.

Fig. 3. Ouchterlony double diffusion test by untreated antigens (peripheral wells) against 
prepared antisera (central well). A: Precipitation reaction with antiserum prepared against a 
cereal Pseudomonas syringae pv. syringae isolate, B: Precipitation reaction with antiserum 
prepared against a stone fruit isolate. No. 1, 2, 4, 5, 9, 10, 12 and 13 are of stone fruit strains, 
and the rest belong to cereal strains. 
 
.

��A B

2*��.� ��
S �6 ��)�'6 7<1 5)!$S��41S ����' 5+�	�9�%#= �� ��� ����. )_	�B ���P/C ��	 (�6

�41S 2�� ! K#� �(�Y@4�% ��	)�1��! _	�B .(A:�41S 2�� ! �6 e)�� W/C%' *� ���3 ��� ���. K#��

��%�� $% 98: ��	 ,B:�41S 2�� ! �6 e)�� W/C%' ���3 ��� ���. K#� *� ���%�� $% �4�P	 ��	 5%�%6 .

����� ��	>�,>>,>�,>�,>�,>�,��,��'�g��%�� �� i)�#! �4�P	 ��P	 �P� i)P�#! �P� � ' 5%�%6

��%�� �/4�	 98: ��	.

Fig. 4. Ouchterlony double diffusion test by treated (autoclaved) antigens (peripheral wells) against 
prepared antisera (central well). A: Precipitation reaction with antiserum prepared against a cereal 
Pseudomonas syringae pv. syringae isolate, B: Precipitation reaction with antiserum prepared 
against a stone fruit isolate. No. 21, 22, 23, 24, 25, 26, 31, 38 and 39 are of stone fruit strains, and the 
rest belong to cereal strains. 
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�'���.�'#
 �/� �*�+)('#����%�� ��	Pseudomonas syringae pv. syringae �4�P	 $% 98P: ' 5%�%6 �P�

 L40#
 #j1�6 $% 2\�= [��41 �41S ����. '6 #	 1+�)�)�� 5)��1�-�)� �P	���P�#4C�� 2P!�C �'P1�-�)� 5)��

�)�� ��� '8C).% �	����#4C�� �.(��%�� 9��\)Y" �%#� �'�� �� �	�6)� �E�%#! .

Table 3. Serological classification of Pseudomonas syringae pv. syringae isolates from stone fruits 
and cereals: both antigen treatments (untreated and autoclaved bacterial cells) for isolates 
characteristics (host) refer to table 1. 

J	�DO ��D0 �.

(Number of isolates) 

J	�DO DM �.

(Isolate No.) 

g2M�3 L	j<:3�@ ��.��

(Serological reaction*) 
73�B �.

(Groups) 
20 5,6,7,8,9,10,11,13,14,15,17,18,26,27,41,42,43,48,49,50 ABCD I
19 1,2,3,12,16,19,20,21,22,23,24,25,28,29,30,31,38,39,40 ABcd II
632,33,34,35,44,45aBCD III 
436,37,46,47abCD IV
�:� lT<M 3 w
C� _3�iJ6��+ ]!� L	j<:3�@ g2M�3 7D2.��R2$ 3 �*�$ �D2"#. .

A (a) :�"+X /l	 J	�DO J!FG 7DA J!- E�@B (b) :�"+X FG 7DA J!- E�@ J	�DO J!�e

C (c) :�"+X /�R. J	�DO J!FG 7DA J!- E�@D (d) :�"+X J	�DO J!FG 7DA J!- E�@��

)A3B�"+X E�@ �.�J	�DO J"#. ��. 3 6�
��C3D�"+X E�@ �.�J	�DO D2"#. )Nb ��..(

* : Capital and small letters show serological positive and negative reactions, respectively. 
A(a): antiserum prepared against stone fruit isolate No.1 
B(b): antiserum prepared against stone fruit isolate No.25 
C(c): antiserum prepared against cereal isolate No.7 
D(d): antiserum prepared against cereal isolate No.34 

�'���.�'#
 �/���*�+)('#���%�� ��	Pseudomonas syringae pv. syringae �4�	 $% 98: ' 5%�%6 �P�/.

 L40#
 #j1�6 �� $% 2\�= [��41 .�%#= ����.��41S 5+�	.��%�� 9��\)Y" �%#� �	)5��H�! (�'�� ����E�%#! 

6)�.

Table 4. Serological classification of Pseudomonas syringae pv. syringae isolates from stone fruits 
and cereals: treated (autoclaved) antigens. for isolates characteristics (host) refer to table 1. 

J	�DO ��D0 �.

(Number of isolates) 
J	�DO DM �.

(Isolate No.) 
g2M�3 L	j<:3�@ ��.�

(Serological reaction) 
73�B �.

(Groups) 
10 4,5,6,7,8,9,10,11,14,15 ABCD I’ 
13 1,2,3,12,16,17,39,41,42,43,48,49,50 ABcd II’ 
13 19,20,21,22,23,24,25,28,29,30,31,38,40 aBcd III’ 

413,18,26,27 aBCd IV’ 
10 32,33,34,35,36,37,44,45,46,47 abCD V’ 

�@� J@ ;3DO J���$ ;3DO Q	� )�&!u<.

Legend of this table is the same with table 3. 

D+��� 6��+ d<@
 g2M�3)�qJ	�DO .(J	�DO ��I. 73�IB

III �"+X 3� �� J	�DO J!FG 7DA J!- E�@ IL	 3 )Nb ��.�

�"+X �� E�@ J"#. ��. 6�
�� )�"+X 7
� IA E�I@�e(�I@��

 D+��� �*�$)gAJ	�DO .(73�BIV J	�DO m$�A �	�. �<I�

 �"+X 3� �� �-2 JM JI	�DO JI!FG 7DA J!- E�@ )NIb ��I.

 D+��� 6��+ �*�$ g2M�3)
�I-T JI	�DO .(
� JI	�DO lI	
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���

73�B Q	� �� l	 �!. �I��8+ 
��U �. .73�IB QI	� DI2��
�


<Z�
� ! 3� �. �� mZ�i p	�"+ JM �<� D.�<K }!&Z 

�"+X +j�);<F@ �.�	�	�"M�� m$�M �3;<F@ �I.�3NM<I� 

	�	�"M�� 7DA�(J�(I20	 ��<A J"��B �V+ 
� E�< 
<��IB� 

�"+X $�@�L	 �� �JI	�DO lI	 
�I ! 3� �I. �	 )�I"+X 6j(

�"+X Q	� g2M�3 a< P$ 
� D.� 6��+ �*�$ g2M�3 �� E�@

�$ ���	�
� �*�$ J	�DO 6X �<A.

�
<Z 
� �"+X g2M�3 �� mZ�i p	�"+ t%� JM E�@ �� �.

;<F@ �.��	�I	�"M�� 7DIA 3NM<I� IV+ 
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