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��1) 3�45�6# �����678)� �9! EB3,67�� Xanthomonas axonopodis pv. citri :�9�� �9! ;	��6� ���	7�� �	<+�6� ��	�6� =F� 

��6 � 3,67�� 	� ���9>	7�� �9
,	 > X. a. pv. citri �X.a. pv. aurantifoli 5G�� �6> ��+�� Gel Compar version 4.2 	�EHI 3,67�� ��

=>�< �	:X. a. pv. citri, X. a. pv. glycins, X. a. pv. manihotis, X. campestris pv. campestris, X. a. pv. phaseoli, X. cassavae, X. 
vesicatoria, X. c. pv. euphorbia, X. c. pv. arracaciae, X. a. pv. malvacearum, X. a. pv. clitoriae, X. a. pv. citrumelo, X. a. pv. 
aurantifolii, X. a. pv. alfalfae, X. cucurbitae, X. a. pv. dieffenbachiae, X. vasicola. pv. holcicola, X. melonis, X. hortorum. pv. 
pelargonii, X. a. pv. poinsettiicola, X. arboricola pv. pruni, X. c. pv. raphani, X. a. pv. ricini, X. a. pv. vasculorum, X. a. pv. 

vignicola, X. c. pv. armoraciae, X. c.�X. c. pv. barbareae �=K,	L ���+�� 9! =��	M� 	%>N 2�	�! .2�	�F! =F� ��� �	�F> P,	7>

3,67�� �� Q�� G��7� ��� =� ���6� ���� 	�RI%���.3,67�� �� �9F! �9: 	� �	7F�� 	F� 3,67�F�� ���� �	F�6� � �	F<+�6�

2�	�!)BTT ( %3,67�� =� 	�X. a. pv. citri LMG 9176 �X. a. pv. citri LMG 9654 2�	�! 3,67 � �)UT/RH(%=F� 3,67F�� 	F� 

X. c. pv. euphorbia LMG 7402 �X. a. pv. ricini LMG 7444 9>���.2�	�! $�	� ��1)3�45�6# �9!�����678)� 3,67�� �9F: 	� 

�9! ���	7�� 	�� �	<+�6� �	�6� �?6� =� 3,67�� V�5�5	# 	�A	,X. a. pv. citri 	��	 �� �1)� �N �,�� 3���# ;	�)	W� �� =�

�5 	����� �9! 3�X���� 2L�	W�.

�C�� 	� 9��� :	,67�	� 68>	!,X�	<+�6� X�	�6� X;	��6� �Xanthomonas axonopodis pv. citri XXanthomonas 

=�9L� 

������ �� !	� ����" #$��% &'( ��)*+$ ,%�-( .$ �/	 �0 1��0

 �	���2�-34�
 �&5���6� 
$��/�( #7��-% .
8�����9/:$ � 4�8��% ���0

;<8��="( >��? ���2$ �2�5��@ ��
 �������� A���/B >��% 
����C 

�0�D3 E��B � �0 �	�92$ ��% 
� �0 >�68  ��	. 1>68  A	 #�0

 �( F�8�%�	 73�%)G(.������ >? �(�H-0 �:8I�2 J8�IK( #��0

#�9?�% I� JL 
� �0�M	�?N �( .
8���9/:$7�(N 68317�	�92$ #�0

 8  A	 >% >95%$� ;��($O:$ ��:� >9�3$� >%�P�( #8�H:$ 1>6 Q�5�/	 

(Identical) .$ ��R�% ��2$ ��/=(� 4�8D6 ��-����� #��0
$86

S6
�� �7-3�% >�T% .$.
�#��0
$86 �(8�=) #8H:$ �:�@ �	$ 

�.#
�=�% 
�	��92$ �0��  �2�-3�-�2 �I)8% 4�HP6$� 1#.
��P? 47/P6$� 11Q$7=0 

�.1�2�-3 #�9?�% ��92$V8I) 47/P6$� 1�-  4�HP6$� 1A	!I% 
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&�0 ��% ��W�R #��0
$86 ��2$ ��/=( � 4�8% >%�P( �-�����

 7-3�% E��B9( .�2
�% X�I9Y( Q$�HP0�!� #�0 >�? 4�$� Q�P�6

 >Z%$
 >P�=0 47�3 .
8����9/:$ #8�H:$ �0�D�3 Q$O��( ���% #$

����� ����DNA:DNA hybridization  >��I=[ .$ �
$� �8��[�

 Q$
�/=0 � 8�? )�(�	�92$ >? 76��? 470�P( .$ \��% ��% #��0

�� %
� �0�D��3DNA $>%�P��( �������� #.
8�����9/:$ #8��H:

 �	�92$ �:� 76
$� �% #�0^�%� �0�D�3 
DNA1E���B #��0

 �0�D��3 >��_6�-` � >9��3$� ���aO[DNA .$ ���9=?^�%7��3�%

E��B ������� b7�3 .
8����9/:$ #8�H:$ 
� �'[8 M%�C #�0

 �( 47	� �83.$4�
 
� ������� .
8����9/:$ ��
 ���=0 #7�-%

�	�92$ c-[ #�0Xanthomonas1J$ >I�2� >% $79%$ � #��?��3

d-	.8�0 )e(�
$O 	�� 7% �>�% Q$
�/=0 � �	�$� f28 7"

 4�� 
� ,�2� E
8W �	�92$ #7-% c-�[ #��0Xanthomonas 

.$ 73 4��B92$ XI9Y( ,%�-( )��1��1��1�����.(QN .$ c�

>��6�	$
 ��
 ���	$ �	�9��2$ 
���% ���0 � 7��3 #$ .$ #����	. #���0

#�9?�% 17-9�� 
$�C >	Og �
8( XI9Y( #�0 .$�2 >I=[ h8�

 O6��	� �)^(�BE�� #��0 X. a. pv. manihotis �X. c. pv. 

casala $
�%76�$� Q�P6 ������ .
8���9/:$ ��
 � �	��$� �

Q$
�/=0)��(>5	�T( �% �ee�	�92$X. c. pv. Begoniae 1X. 

hortorum.  �pv. pelargonii X. c.,=[ #
�N .$ 47�3 i��T6

 1Q�'[ XI9Y( D3 
$�8�� �� �	$ >? 7-9��  >g�96.$ �:� 4�8% >�

X. c. pv. campestris  7-95�0 A��/B M�%�C .��2
�% A�	 
�

 1������ .
8���9/:$ ��
 �% 4��95 ��^ >68  .$ �	�92$ #��0

 c-[ Xanthomonas��^
$�8�� .$X. campestris >I��2� >%

� �	�$� Q$
�/=0 )��(
��G1>92� 4��  7673 #7-%.

�	�9��2$ #���0X. axonopodis )�/6���3 M��(� ��� �% >��/: �

� !	� �j6 .$ E�D?�( #
��=�% #�0 
� ��	$. 
$�8��� >�2 �k-��

�( 
$�C F�8�� 76��  F� � �0
$�8�� �	$ >? �0M(�3X. a. pv. 

citri F� �	A1X. a. pv. aurantifolii F� �	 #��0B1C�D�

X. a. pv. citrumelo F� �	E7-95�0.� �	��$� Q$
��/=0 )��(

�	�92$ F�8�� 47-	�=6 #�0 �� �% >�/: � �/6�3 #
�=�% M(�) #�0

 76��? A�/B 4��  
�'` >% ������ .
8���9/:$ ��
�% $
 E�D?�( 

�	�92$ M(�3 A	 4��  >? F� #�0A1�� 4��  �	�92$ F� #�0 

B1D�	�92$ �R�% � #�0�FA1�	�9�2$ M(��3 >�2 4��  #��0

 F�C
�'` 4��  ��	�92$ M(�3 F�� #�0E7�6�8% .��	$ k	��96

 ��( ��
 ��	$ ��2�5�@ #�	8  O�6 d�TK k	��96 ��% >�? 7�3�% 

DNA:DNA hybridization (��2$ >93$� �T%�Z.l��0 
� .$ A�	


� 473 V�g6$ E�T�TK 1Q$�	$ �	�9�2$ #��0X. axonopodis )M�(�

 �/6�3 #
�=�% Q�92$ E�D?�( #�0 9%$ >? Q�(�? � Q� O(�0 f�28 $7

 � 4�$O�I) Q��=�@
)�(7	��  �
$O  4�$. ��895�( >I�2� >% 7"% �

)�(� !	� �R�% 17�3 ��2
�% ��'6N #��0 .$ 4��B9�2$ .
8����9/:$

 4��  #$�% ������ �	�92$ #7-% 47P�6 >9��  
�? >% #�9?�% �	$ #�0

���2$.&��0 ���2
�% d���TK ���	$ m7��0 &0���6 ���	 � �68��  �68�� 

�	�92$ ) #�9?�% #�0 �/6��3 M(� ����" � Q$��	$ n8�-[ E��D?�(

 �	�92$ >% �'6N �0�D3 Q$O�( >�68  �	��2 #�0 #��0Xanthomonas 

>�% ������� .
8����9/:$ #8�H:$ �2
�% >? �83 4�$� Q�P6 � �2$

 �0
$�8�� �	�2�-3 � A�/B #$�% �	�'- >�68  ��9@ �A�	 #��0

 ��
 .$ 7��	�% � �5���6 �����? c-��[ ���2
�% 7��-6�=0�H	� #���0 

#
�=�% ����  A�=? O�6 �	$. .1��-����� #8�H:$ �0�D�3 ��j6 .$ 

>68  .$ �R�% #�0Xanthomonas � >%�P�( �0�D�3 >�[
� #$
$� 

.$ �9P�% �9@ �	�92$ � 7-�3�% ��( �H	7=0 >% >68  A	 Q�
� #�0

 A��/B � �	��2�-3 #$��% �	��'- >�% ������� #8�H:$ >5	�T( $�:

>68  [ A	 XI9Y( #�0 4�8D6 ���? c- ��=6 ���=9)$ M%�C �7�3�% .

�	�92$ #
��=�% M(�) #�0 ;*D�C E��D?�( �	��	�9?�% �/6��3 ��j6 .$ 

� !	� #
�=�% #�0 �6�%O�( >-($� 1�	$.1#8H:$ ������ >�% �o�8-� �

Q$
��/=0 � Q��(�?$7�R >I�2� )���(47�3 ��2
�% ��	$ 
� � 7�6$

>68 �	�2 �% �2
�% #�0Xanthomons >5	�T(7673.

���� �Y�� 	�

�	�92$ #�0 
� 4��B92$ �
8(J�$7[ ���4�$� Q�P6473 76$.

�3�45�6# �����678) ��+F�� �6F> 	F� 	%>N =,+"5 � �)��� 	� 

Gel Compar  

�	�92$ #�0 >�68  47�-	�=6 X�I9Y( #��0 Xanthomonas k-�� �
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!678)� �1)� 2�	�3,67�� 3�45�6# ����� 	�Xanthomonas axonopodis pv. citri ... 

��e 

:��9-.3,67�� �9! ���6� 	� Xanthomonas axonopodis ��	 �� $�	 �	;	��6� �,	,67�	� �<6� =8) � 68>	! 

(#.�2 $7[ MK �	�92$ b
�=3 
$�8�� V�6 

7-:.8�6 LMG - 680, 9654, 9659 X.a. pv. citri 

N��96$L
 LMG -  9181, 9183 X.a.pv.aurantifolii 

N	�(�/LMG- 9163 X.a. pv. citrumelo 

$Q$�	 

R- 4818, 4867,  4869, 4891, 4894, 4904,  
 4906, 4907, 4917,4929, 5226, 5235, 5239,  
 422, 5423,  5424, 5427, 5439, 5440, 5242, 5443, 5242 

X.a. pv. citri 
X.a. pv. citri 
X.a. pv. citri   

*:LMG �R4�HP6$� #L8:8�%��/�( 4�HP	�(.N �C8( � �=a$� Q8�5/I? p�� >%GENT A	!I% 
8P? 

:��9D.3,67�� 	�=>�< �?6� 	� Xanthomonas �3,67�� 	� �9! =K,	L 	�X. axonopodis pv. citri �9: !�	7�� ;	��6� �� �9 	�

�	�6� � �	<+�6� 

6#�9?�% �	�92$ V�  �	�92$ b
�=3 
X. a. pv. alfalfae LMG - 8080 
X. c. pv. armoraciae LMG - 7383 
X. c. pv. arracaciae LMG - 8240, 8242 
X. c. pv. barbareae LMG - 7385, 547 
X. c. pv. campestris LMG - 568, 575, 947, 8095, 7514 
X. cassavae LMG - 8048, 8237 
X. a. pv. citri 
 
X. a. pv. aurantifolii 
X. a. pv. citrumelo 

LMG - 680, 681, 682, 683, 8650, 8653, 8654, 8657, 9176, 9178, 
 9652, 9653, 9655, 9656, 9657, 9654, 9659, 9660, 9662, 
 9663, 9664, 9666, 9667, 9668, 9669, 9670, 9671, 9672 
LMG - 9182, 9185 
LMG - 9168, 9321 

X. a. pv. clitoriae LMG - 9045 
X. cucurbitae LMG - 7479, 8689 
X.a..pv. dieffenbachiae LMG - 695, 8664 
X. c. pv. euphorbiae LMG - 863, 7402 
X. a. pv. glycins LMG -712, 7488, 8023, 8125, 8128 
X. vasicola. pv. holcicola LMG - 736 
X.a. pv. malvacearum LMG - 760, 763, 764, 7426, 7427,  

7428, 7429, 9572,11169 
X. a. pv. manihotis LMG - 766, 769, 771, 777, 779, 780, 784 
X. melonis LMG - 8673 
X. hortorum. pv. pelargonii LMG - 7312, 7314 
X. a. pv. phaseoli LMG - 823, 834, 8014 
X. a. pv. poinsettiicola LMG - 849, 8677, 8678 
X. arboricola pv. pruni LMG - 851 
X. c. pv. raphani LMG - 7505, 8010 
X. a. pv. ricini LMG - 864, 7442, 7444, 8683 
X. a. pv. vasculorum LMG - 902 
X. vesicatoria LMG -667, 668, 904, 905, 906, 907,  

908, 910, 913, 914, 922, 7514 
X. a. pv. vignicola LMG - 839, 8138 

*:LMG $� Q8�5/I?a4�HP6$� #L8:8�%��/�( 4�HP	�(.N �=GENT A	!I% 
8P? 

#
�=�% M(�) #�9?�% 473 >9R�-3 F�8�� >�/: � �/6�3 #�0 �� �%

 �	�92$ 4$�=0 >% E�D?�( �0.$ \��� >? �	 .$ ��2
�% ��	$ E��D?�(

 � #.�2$7[ Q$�	$ n8-[ � !	� 1�o�8-� #�0 #
�=�% >�-($� � ��	$.

 �8�% 47�	��  ��2
�% Q$
��/=0 � Q��(�?$7�R f�28 �'6N �6�%O�( 

)�	�92$ J�7[ 473 �?q #�0�(�
8( $2���  
$�C 4��B9 )���.(

>���9R�	 A9P��� 
� #�9?����% #����0 #����0 f����K( #�����@ 
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�P�?GYCA(Glucose Yeast Chalk Agar)  M(��3 >�? :�%

1O?8I e/�%1�=Y( b��3 �%� &�5�I? E�-%�? �%1�8�% 
�� N 

7673 �P? .A9P 1.�
 �� �� A	 E7( >% �0 #��(� 
� C��

>���H6 767���3 #
$�.1��������� r$�Y9���2$ .
8������9/:$ 
�JL

�I� M	�?N 7�(N(SDS-PAGE)1S6
 �(N1#O S6
 � AP�R 1#�%

 JL Q��? �/2$ 4�$� �.$��� � �0 >% #�0 ��
 ��% 47�(N ��2�

Q$
�/=0 � �	�$�)��(73 V�g6$ .

64�$� Q��? J�(� �0(DATA normalization) 4�$� >	Og� �0

(DATA analysis) %�V�6 .$ 4��B92$ >6�	$
 
$O�$ #$Gel Compar 

version 4.2 73 V�g6$.4�$� >% #�0 4�$� A6�% �% 47(N �2� #��0 

(DATA base) Q$
��/=0 � �	��$� >I��2� >% 473 ��g	$ )��(

V�6 .$ 4��B92$ �% � 73 >5	�T( �0�D�3 7�W
� 47�3 ���	 
$O��$

 �	�92$ .$ A	�0 �	�92$ �	�2 �% �0 >D�2�K( ��2
�% �
8�( #�0

7	�� .

>ZM� � P,	7 

6���� .
8����9/:$ #8H:$ >5	�T( k	�9���:8I�2 J8�IK( #��0

�	�92$ 
� A��/B >�% ��2
�% �
8( #�0 J�7�[ ���H6���( �

�	�9��2$ >��% �	�9��2$ ���0 �0�D��3 >��68  �	���2 #���0 #���0

Xanthomonas 
�J�7[ ��2$ 473 >9386 .

#
8+ Q�=0 J�$7�[ 
� >?�����( 47�	� ��H6���( �8�3

 .
8�����9/:$ #8��H:$ �0�D��3�������� �	�9��2$ ����% #���0

Xanthomonas axonopodis Q�9�2$ E��D?�( .$ 47�3$7[ #��0

 � Q� O(�0?�	�92$ � Q�(� >68  �	�2 .$ �2
�% �
8( #�0 #��0 

Xanthomonas .$ \���%��%���( 7��3�% .��H6����( >D��2�K(

�0�D3 �	�92$ #$�% �0 #�0X. axonopodis E�D?�(.$ 473 $7[

 �( Q�P6 
8%O( Q�92$ �� �	�92$ �	$ >? 70� P�% �0 �0�D3 �	�9

�	�9��2$ ���% $
 #���0X. a. pv. citri F���8�� ���	A7��6
$� .

�	�92$ �	�9�2$ ��R�% �% 
8%O( #�0 F�� �
$76�9�2$ #��0A.$

 >�I=[X. a. pv. citri LMG 9176 �X. a. pv. citri LMG 

9654 ��� %7-93$� �0�D3.4�$� �% k	�96 �	$ 47(N �2� >% #�0

 $ � �6�%O�( >-($� �2
�% .$ #
��=�% #8H: �% 
� ��	$.
��2 #��0

 ��P��)���((�
$� M(�? �T%�Z .�0�D�3 Q$O�( �	�9=?G/��%

�	�9�2$ ��% >? �8% #��0X. axonopodis 47�3 $7�[ E��D?�( .$

Q�92$ �	�92$ � Q�(�? � Q� O(�0 #�0 #�0X. c. pv. euphorbia 

LMG 7402 �X. a. pv. ricini LMG 7444 ���3$� �8��[� .

��H6����(�	�9��2$ �0�D��3 
8��%O( Q�9��2$ �� .$ 47��3 $7��[ #���0

�	�92$�% 47-	�=6 #�0X. a. pv. aurantifolii e�/��%�	�9P��% �

�	�9��2$ ����% �0�D��3 
$�8���� ���	$ � s8��� #���0^/��%#$���% 

X. a. pv. aurantifolii LMG 9185 ��2$ 4�8�% ..$ Q$O��( ��	$ 

4�$� �	�2 �% O�6 �0�D3 �2
�% #�0 .$ �IDC #�0 � !	� >I=[ #�0

�M�%�C E���B #��	8  � >9�3$� ��T%�Z( �6��%O�( >-($� � �o�8-

�	�92$ �	$ >[8 #
�=�% 7	� .$ 4!	� >% �0 �( �0��  �2�-3 73�%.

�	�92$ #�0X. axonopodis )#
�=�% M(� �/6�3 #�0 >/: �

� !	� �j6 .$ E�D?�( � �% #
��=�% #�0 
$�8��� >�2 
� ��	$. 

X. a. pv. citri F� �	A1X. a. pv. aurantifolii F�� �	 #��0

B1C�D�X. a. pv. citrumelo F�� �	E��( 
$��C 7�6��  .

Q$
�/=0� �	�$�)�����(�	�92$ F��8�� 47�-	�=6 #��0 #��0

 � �/6�3 #
�=�% M(�) �% $
 E�D?�( � �% >/: .
8���9/:$ ��


 
�'` >% ������ B 4�� /4���? A� �6$ M(��3 A�	 4���  >�? 7

�	�92$ F� #�0A1�	�92$ �� 4��  F�� #�0 B1D��R�% �

�	�92$ F� #�0A1�	�92$ >2 4��  F� #�0C
�'` 4��  �

�	�92$ F� #�0E76�8% .Q$
�/=0 � �	�$� d�TK k	�96 )��(

�( ������ .
8���9/:$ ��
 ��2�5@ #�	8  �% >? 73�% k	�96 

DNA:DNA hybridization(���2$ >9�3$� ���T%�Z.d���TK 
�

 Q$
�/=0 � �	�$� f28 #�H	�)��(�$7"��� 47-	�=6 �	�92$

>68  #�0
$�8�� � �0Xanthomonas %#
��=� � E*�t #�
 $. 

h$�  O�:��6N 1������� .
8����9/:$ ��
 >�2 ��% �P�@� #�0

$���2� n����` #�07�DNA:DNA hybridization >5���	�T(

47	��  76$ .k	�96 .
8����9/:$ ��
 >�? 4�$� Q�P�6 ��2
�% �	$

 ��% 1n�` #�07�2$ O�:�6N ��
 �% >5	�T( 
� ������ >�% >�[8

 >68  �	$ A�/B �0#
�=�% #8H:$ h�2$ �% �0
$�8�� �.$ ��	$.

 
$�
8�R�% #�9P��% Q�-�=+$ ��I%�C 4�8�% >�? ��2$ >95�6$8 �

$ >%�P����( #�����0
$�8��.#
�����=�% #8����H:$ �����j6 �����	$. 
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:��9..�1)� 2�	�! ��+�� 3�45�6# �����678)� 	����M�3,67�� �)��� 	�X. a. pv. citri �	7�� ;	��6� �� �9! �9: 	�

3,67�� 	� �	�6� � �	<+�6� =>�< �� �?6� 	� 	�Xanthomonas.

(�0�D3 Q$O� (%) #�9?�% V�6 (�0�D3 Q$O�(%) #�9?�% V�6 

X. a. pv. citri R- 4867 X. a. pv. citri R- 4869 
X. a. pv. citri LMG 9 176                    100.00 
X. a. pv.citri  LMG 9662                           90.80 
X. a. pv.citri  LMG 99669                         89.00 
X. a. pv.citri  LMG 8657                           87.00 
X. a. pv.citri  LMG 682                             87.70 
X. a. pv.citri  LMG 680                             86.50 
X. a. pv.citri  LMG 681                             86.40 
X. a. pv. aurantifolii  LMG 9182              86.00 
X. vesicatoria LMG 907                            90.20 
X. vesicatoria LMG 908                              88.00 
X. vesicatoria LMG 922                             86.40 
X. c. euphorbiae LMG 863                         87.10 
X. c. arracaciae  LMG 8242                        86.00 

 

X. a. pv.citri  LMG 8657                                  87.00 
X. a. pv.citri  LMG 9663                                  90.60 
X. a. pv.citri  LMG 9660                                  90.50 
X. a. pv.citri  LMG 9672                                  90.50 
X. a. pv.citri  LMG 9653                                  90.20 
X. a. pv.citri  LMG 9659                                  89.80 
X. a. pv.citri  LMG 9666                                  88.30 
X. a. pv.citri  LMG 9657                                  88.20 
X. a. pv.citri  LMG 8650                                  87.10 
X. a. pv.citri  LMG 9668                                  86.90 
X. a. pv.citri  LMG 9652                                  86.70 
X. a. pv.citri  LMG 8654                                  86.20 

 

X. c. pv. citri R-5242 X. a. pv. citri R- 4891 
X. c. pv. campestris LMG  568         80.20 X. a. pv.citri  LMG 9654                                 100.00 

 
X. c. pv. citri R- 5427 X. a. pv. citri R- 5239 

X. a. pv.citri  LMG 683                             87.90 
X. a. pv. malvacearum LMG 764               86.20 

X. a. pv.citri  LMG 681                                   86.80 
X. a. pv.citri  LMG 680                                   86.60 
X. a. pv.citri  LMG 9671                                 86.40 

 
X. a. pv. citri R- 5424 X. a. pv. citri R- 4929 

X. a. pv. citri  LMG 680                            86.70 
X. a. pv. citri  LMG 9178                          86.30 
X. a. pv. citri  LMG 683                            86.10 
X. a. pv. malvacearum LMG 764              87.90 
X. a. pv. malvacearum LMG 7427            87.40 
X. a. pv. clitoriae  LMG 9045                   87.70 

 

X. a. pv.citri  LMG 680                                   88.40 
X. a. pv.citri  LMG 681                                   87.00 
X. a. pv. aurantifolii LMG 9182                     86.40 
X. a. pv. malvacearum LMG 7427                  87.10 
X. a. pv. glycins LMG 7488                             87.00 
X. a. pv. manihotis LMG 766                          86.10 

X. a. pv. citri R- 5422  X. a. pv. citri R- 4906 
X. a. pv. citrumelo  LMG 9168                   85.00 
X. a. pv. malvacearum LMG 7427              85.60 
X. a. pv. malvacearum LMG 764                85.20 
X. c. pv. campestris LMG 947                    85.00 
X. c. pv. campestrisLMG 568                     85.40 

X. a. pv.citri  LMG 9176                                100.00 
X. a. pv.citri  LMG 9662                                 88.20 
X. a. pv.citri  LMG 9669                                 87.10 
X. a. pv.citri  LMG 682                                    86.60 
X. vesicatoria LMG 907                                   88.30 
X. vesicatoria LMG 922                                  87.10 
X. a. pv. vasculorum LMG 902                        86.40 
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X. a. pv. citri R- 4904  X. a. pv. citri R- 5440 
X. a. pv. citrumelo  LMG 9168              89.60 
X. a. pv.citri  LMG 683                           87.20 
X. a. pv. malvacearum LMG 764             90.70 
X. a. pv. malvacearum LMG 7427           89.60 
X. a. pv. malvacearum LMG 9572           86.70 
X. a. pv. glycins LMG 8128                      86.30 
X. c. pv. raphani LMG 8010                    88.20 
X. a. pv. clitoriae LMG 9045                   87.30 
X. vesicatoria LMG 904                       86.70 
X. a. pv. poinsetticola LMG 849          86.40 

 

X. a. pv.citri  LMG 9178                              86.30 
X. a. pv. malvacearum LMG 7427                88.50 
X. a. pv. malvacearum LMG 7429                87.50 
X. a. pv. glycins LMG 7488                          86.50 
X. a. pv. glycins LMG 8128                           89.00 
X. a. pv. manihotis LMG 779                        86.50 
X. c. pv. campestris LMG 569                       86.90 

 

X. a. pv.  aurantifolii LMG 9181  X. a. pv. aurantifolii LMG 9654 
X. a. pv. glycins LMG 712                       90.90 
X. a. pv. glycins LMG 8023                      87.00 
X. a. pv. phaseoli LMG 834                      86.10 

X. a. pv. citri  LMG  8657                     87.30 
X. a. pv. citri  LMG  9662                     86.20 
X. c. pv. campestris LMG  568              86.00 

 
X.  a. pv. citri R-5421  X. a. pv. citri R-5226 

X. a. pv. citri  LMG  9178                  86.10 
 

X. a. pv. citri  LMG  9655                      86.60 
 

X. a. pv. citri R-4917 X. a. pv. citri R- 5443 
X. a. pv. citri  LMG  9176                 100.00 X. a. pv. citri  LMG  9178                      86.10 

 
X. a. pv. citri R-4818 X. a. pv. citri LMG 9659 

X. a. pv. citri LMG  9662                     90.30 
X. a. pv. citri LMG  682                       87.30 
X. a. pv. citri LMG  8657                     86.90 
X. a. pv. citri LMG  8650                     86.30 
X. a. pv. citri LMG  9672                     85.80 
X. a. pv. citri LMG  9669                    85.50 
X. c. pv. euphorbiae  LMG  863           89.90 
X. c. pv. euphorbiae  LMG  7402         84.90 
X. vesicatoriae LMG  922                     88.00 
X. vesicatoriae LMG  907                       89.00 
X. vesicatoriae LMG  7514                    86.60 
X. vesicatoriae LMG  908                      86.50 
X. vesicatoriae LMG  905                     85.10 
X. a. pv. glycins  LMG  712                 87.30 
X. a. pv. glycins  LMG  8125               85.40 
X. c. pv. campestris  LMG  568            86.90 
X. c. pv. campestris  LMG  7514          86.60 
X. cassavae  LMG  8237                        86.80 
X. c. pv. arracaciae  LMG  8242          86.70 
X. a. pv. manihotis LMG  769               86.20 
X. a. pv. malvacearum  LMG  7427      86.10 
X. c. pv. barbareae  LMG  547              86.10 
X. a. pv. poinsettiicola  LMG  8677     85.90 
X. cucurbitae  LMG  7479                      85.50 
X. a. pv. vignicola  LMG  8138              85.20 
X. a. pv. dieffenbachiae  LMG  695       85.10 
X. a. pv. ricini  LMG  7444                     84.90 

 

X. a. pv. citri LMG  9666                       89.90 
X. a. pv. citri LMG  9670                       89.90 
X. a. pv. citri LMG  9664                       89.90 
X. a. pv. citri LMG  682                        89.50 
X. a. pv. citri LMG  9653                       89.10 
X. a. pv. citri LMG  8650                       88.90 
X. a. pv. citri LMG  9660                       88.30 
X. a. pv. citri LMG  8657                       88.20 
X. a. pv. citri LMG  9652                       88.10 
X. a. pv. citri LMG  9654                       87.80 
X. a. pv. citri LMG  8650                       87.70 
X. a. pv. citri LMG  9657                       87.60 
X. a. pv. citri LMG  9659                       87.40 
X. a. pv. citri LMG  9663                       87.00 
X. a. pv. citri LMG  680                         87.00 
X. a. pv. citri LMG  8652                       86.90 
X. a. pv. citri LMG  9667                       86.70 
X. a. pv. citri LMG  9656                       86.50 
X. a. pv. citri LMG  681                         86.30 
X. a. pv. citrumelo LMG  9321               89.20 
X. c. pv. campestris  LMG  568.A          88.40 
X. c. pv. barbareae  LMG 7385               87.10 
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X. a. pv. citri R-5235 X. a. pv. aurantifollii LMG 9658 
X. a. pv. citri  LMG  9176                    100.00 X. c. pv. glycines LMG 712                87.50 

X. c. pv. citri LMG 8657                 86.57 
 

X. a. pv.  dieffenbachiae LMG 8664 X. a. pv. citri R-5426 
X. a. pv. manihotis  LMG 777                 88.20 
X. a. pv. manihotis  LMG 771                86.40 
X. a. pv. manihotis  LMG 780                86.30 
X. vasicola  pv. holcicola  LMG 736    88.10 
X. a.  pv. ricini  LMG 7442                      87.80 
X. a.  pv. ricini  LMG 864                        87.40 
X. a.  pv. ricini  LMG 8683                      86.70 
X. c. pv. campestris  LMG  568             87.80 
X. c. pv. campestris  LMG  8005           86.50 
X. c. pv. campestris  LMG  575             86.50 
X. cucurbitae  LMG  8689                       87.20 
X. arboricola pv. pruni  LMG  851         87.10 
X. c. pv. armoraciae  LMG  7383          87.00 
X. c. pv. arracaciae  LMG  8240           87.00 
X. hortorum. pv. pelargonii  LMG  7314   86.50 
X. hortorum. pv. pelargonii  LMG  7312   86.40 
X. melonis  LMG  8673                            86.40 
X. c. pv. raphani  LMG  7505               86.40 

X. a. pv. citri  LMG  9662              90.60 
X. a. pv. citri  LMG  9669              87.00 
X. a. pv. citri  LMG  8657                 86.90 
X. c. pv.aurantifolii  LMG  9182       86.50 
X. cucurbitae  LMG  7479                  88.40 
X. c. pv. vignicola  LMG  839            87.60 
X. a.  pv. malvacearum  LMG 7428    87.30 
X. vesicatoria  LMG  910                    87.00 
X. vesicatoria  LMG  907                      86.70 
X. vesicatoria  LMG  667                      86.60 
X. vesicatoria  LMG  905                      86.10 
X. vesicatoria  LMG  906            86.40 
X. vesicatoria  LMG  922                      86.30 
X. vesicatoria  LMG  914                      88.30 
X. a. pv. dieffenbachiae  LMG 695      87.40 
X. a. pv. glycins  LMG  712                   86.70 
X. c. pv. euphorbiae  LMG  863        86.80 
X. a. pv. phaseoli  LMG 823                86.60 
X. a. pv. poinsetticola  LMG 8678      86.40 
X. a.  pv. malvacearum  LMG 11169  87.20 
X. c. a. pv. alfalfa  LMG  8080           86.00 

 

X. a. pv. citri R-4894 X. a. pv. citri R-5423 
X. a. pv. citri  LMG  9176                     87.20 
X. a. pv. aurantifolii  LMG  9185           86.70 
X. a. pv. citrumelo  LMG  9168             86.60 
X. a. pv. citri  LMG  683                        86.50 
X. a. pv. citri  LMG  682                        86.30 
X. a. pv. malvacearum  LMG 7428        90.90 
X. a. pv. malvacearum  LMG 7429        90.00 
X. a. pv. malvacearum  LMG 760          88.80 
X. a. pv. malvacearum  LMG 7426         87.90 
X. a. pv. malvacearum  LMG 764           87.70 
X. a. pv. malvacearum  LMG 763           86.90 
X. vesicatoria  LMG  908                        90.10 
X. vesicatoria  LMG  922                        88.60 
X. vesicatoria  LMG  668                        88.30 
X. vesicatoria  LMG  914                        87.40 
X. vesicatoria  LMG  905                        87.30 
X. vesicatoria  LMG  913                        86.70 
X. c. pv. barbareae   LMG  547             89.60 
X. a. pv. glycins  LMG  712                   89.30 
X. a. pv. dieffenbachiae  LMG 695        88.20 
X. a. pv. dieffenbachiae  LMG 695        87.30 

X. a. pv. citri  LMG  9662                  90.60 
X. a. pv. citri  LMG  9669               87.00 
X. a. pv. citri  LMG  8657                    86.90 
X. c. pv.aurantifolii  LMG  9182        86.50 
X. cucurbitae  LMG  7479                    88.40 
X. c. pv. vignicola  LMG  839               87.60 
X. a. pv. malvacearum  LMG 7428       87.30 
X. vesicatoria  LMG  910                      87.00 
X. vesicatoria  LMG  907                      86.70 
X. vesicatoria  LMG  667                      86.60 
X. vesicatoria  LMG  905                      86.10 
X. vesicatoria  LMG  906                      86.40 
X. vesicatoria  LMG  922                      86.30 
X. vesicatoria  LMG  914                      88.30 
X. c. pv. dieffenbachiae  LMG 695      87.40 
X. a. pv. glycins  LMG  712                86.70 
X. c. pv. euphorbiae  LMG  863         86.80 
X. a. pv. phaseoli  LMG 823                86.60 
X. c. pv.poinsetticola  LMG 8678       86.40 
X. a.  pv. malvacearum  LMG 11169   87.20 
X. a. pv. alfalfa  LMG  8080                 86.00 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.2

3.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
24

-0
4-

24
 ]

 

                             7 / 10

https://dorl.net/dor/20.1001.1.22518517.1387.12.45.23.5
https://jcpp.iut.ac.ir/article-1-918-fa.html


����� ��	
� � ���	�� ��
� � ���� /�	��������/��	 !�"
# � $%&)()� (/+�,	# -./0 

�^� 

=����:��9..

X. a. pv.  aurantifolii LMG 9183 X. a. pv. citri LMG 682 
X. a. pv. citri  LMG  9669                      87.40 
X. a. pv. citri  LMG  9662                      87.70 
X. a. pv. citri  LMG  9672                      87.30 
X. a. pv. citri  LMG  9657                      86.80 
X. a. pv. citri  LMG  9660                      86.60 
X. a. pv. citri  LMG  682                        86.40 
X. a. pv. citri  LMG  8657                      86.40 
X. a. pv. glycins  LMG 712                    88.20 
X. a. pv. manihotis  LMG 784                88.20 
X. a. pv. manihotis  LMG 769                86.40 
X. a. pv. phaseoli  LMG 8014                87.80 
X. c. pv.campestris  LMG 568               87.70 
X. cassavae  LMG 8048                        86.20 

X. a. pv. citri  LMG  9660                     90.90 
X. a. pv. citri  LMG  9666                     90.20 
X. a. pv. citri  LMG  9663                     90.20 
X. a. pv. citri  LMG  9672                     89.10 
X. a. pv. citri  LMG  9659                     88.90 
X. a. pv. citri  LMG  9667                     87.90 
X. a. pv. citri  LMG  9321                     89.60 
X. a. pv. citri  LMG  9668                     87.10 
X. a. pv. citri  LMG  9652                     86.90 
X. a. pv. citri  LMG  9653                     90.20 
X. a. pv. citri  LMG  9664                     89.90 
X. a. pv. citri  LMG  9670                     86.90 
X. a. pv. citri  LMG  9656                     86.70 
X. a. pv. citri  LMG  9657                     86.50 
X. a. pv. citri  LMG  8654                     86.20 
X. c. pv. campestris LMG  568             86.60 

��9:[.�3�45�6# �1)� 2�	�! 3�1>	�3,67�� 	��9! ���6�Xanthomonas axonopodis ��?6� 	� ;	��6� 68>	! �	 �� $�	

3,67�� =>�<6,	� 	� 	�Xanthomonas 
X. a. pv. Aurantifolii X. a. pv. Citri Xanthomonas spp. 

86.79 (11) 
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