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�0�@A

 �B	B1"�	� C�	� 	� 3�$. �	���Erwinia amylovora (Burrill) Winslow et al.�	��� �, 1=D � ��� 	E �,! 2�,! ���� �	"D�! F	�
�� G�#H�!� ;�, �!��� !	6B, I�� � ��)* 72� �	"D�! �! JB,<�, I�$1$ 2� ��,�,1� !	>"+, /,�	#D ���� K	L� �M�� �! 2�  . 2�

 �*!�-. /0  O���$ ��P
�?&3�$. �	��� 2� ����� Q)�	� RB,1  �! 2� ��	�S	� /	L�LH$ JT� ���#@�� �! !�U�� ��)* �+�  �!�-. 
 !�,0�	"�, �"#�� �, �!	4"�, 	� ��	B��, 7�	��� C�	L� �! �	+�, OB, J
�,� ���1� <�� � 0�!�� �0 USDA1� ���V� ���#@�� �! �  OB, �

;�1* �	6�, �	+�, .	4$ �	+�, O�� �! �,! �
�� ��� 2� �	��� /0  �-� 70�!�� �0  �!�-. ����� RB,1  �! �	+�, 1W�, 7���1� OB, �! /�
; ,! . �! ���1� !��� ��)* �	+�, 70
� ��1* �"#�� OB, �, �!	4"�, 	�80
"�1* �,1+ ��1*  .?/'% % 5	#9 ���D �,�
� 2� ��)* �	+�, �,

 �Y/%' %�	
  5	#9 2��� �,�
� 2� 1ZB!B	0�0  �.
�E��1* ,1� O�
A �,<�, �1� �, �!	4"�, 	� ���V� [�� 1� ��)� 7��)* �	+�, 0
�SPSS2 �D 2B<6$ 7  ,)1"�)� ( !��� �! <��

��1* ;4U O�Z�	�� R��"� 2�^	� [�� 	� � ��	#"�, /0  ��1* 5	�,1� �	+�, 2��� O�Z�	�� �0�� 2��,�� 	E(UPGMA) � 0B!1* �	6�, 
2 �D 2B<6$ �, C^	9 0
� ��1* 2� 0�� �� 1P� 2� O�
A � 0
"�1* �,1+ ,<6� 1"�)� 2� �! �	+�,� 	� ,��1* �"#� 0
�USDA _�	=$ 

!�,0� ��,0
A .�E !�,0�	"�, �"#�� �
�B ��)* �	+�, �*!�-. /0  ��	B��, [�� �! O�� O�
AUSDA ��	B��, � ����� �*!�-. RB,1  �! 
2��<��E ���
>� �*!�-. 	� ,�
�� �Z"#� 0^�! 3B �	�"9, `=� �! �,!0  �0B!) '&/ab=r.(

�d,�	E0��� :�$. 7��)* 73Erwinia amylovora 7USDA system
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2�0L�

     �(* 0BB8(* %�BB���5	!C ����BB'*�' 4-BB�� %�BB&D�* �( �BB<5

(Spermatophyte)    %�98(* %�E8 �(Angiospermae)   0F. 	* � �( ��

(Dicotyledonea) G�BBBB.(�� 0&BBBB'(� �( �(Rosalis) 4�BBBB�  	 

H5  %��D�'(Rosaceae)      G�C 0 IJ�&� 	 Pyrus ��   76�)3 .(

    47M? I����       ����? >�M�( N� �  0 ��8* �* �<5 7�.-( �( 78 :

 ���P ���	�(        �"�(, �(*�8�� ��$�6 ���	�( ��/#��Q 47�&� �R�#( 

    "�&8(,�Q 	 ��.(�&'(): .(          S�B� �( 47B6 �B�&�� ���Q "#�DQ I��

   7�.-  %(!�� ����	��� ��(�	T<5       U�B' �* �-B�� �3V�  �* 

  U*�BB�� ��WBB')A�)�  *	7BBX ��BB&/� ��3�(!BB� 4*-BB " 

 >'()�.(

             �-B�� �P�B YE� �R-Z�� �( �<5 ����Q "#( 0 0C-  �

� *-BB6 �BB� [-BB1�0BB#\]  ^�BB�. �( 	  ��J#7BB�  �#��BB= ��(

U�]&6(          �BME� 4�B9#�C ����( ���7�Q�* N1� 	 �(�*�= ��#(�

   *�(* �-�� *�Z&$( �* .      ���M� �( 0� _� Q ���M� �	� �  ��B�

      -B�� %�&D�* `�8�WD 	 YE� ���1     ��(* 0B8(* 4�(    �B<5 0BJMC

��      U�B' �B� �* �7B6�        ��B�� �Ba� �* �B�D( ��B�   �>B�� I

    b� 0 (� �&c9�� �(��1D��  0    "#	!B$ 	 2�B� I��B�� �* 4
#	

  >'( 0&D�' *�(	 .  0        d�B�8 �#�' �( ���M� "#( ���1D �4	<?

             e�(!B5 !B�8 �$�6 	 ��P %�f#��gQ �( ������ 	 %(�E  %�&'(

   >'( 476)) .(� 0C-   "#( 0   I���� 0�   4*�B h�B8   YBE� �(   "#�B 

    �-�� �* �<5 7�.-  I������      �B<5 %�B&D�* e�	�� �76�

             ���D 0 	 >'( 0&i�5 �(�$ �7C 7#7E  *�-� !�8 I���� "#( �*

      0�#!� H�M�  !�8 	 ���M� "�9�' �(��1D �U�&�� ���   7B�.-  

0&i� 0&i� 4*-.Q I���� �* �<5�� �*�Z&$( ��P*-6.

              ���BM� HB��� S\BX 	 U�B&�� 0B� >'( ��g 0 h�R  ��B�

   e	� U�M?( � �#�#�&��    4�B�P 	 �#��M�B6 ��B?(�� jJ&k� ���

  H/��>'(          	 >B1�8 ��l&1� 47?�$ "#( �( !�8 _� Q ���M� 	 

               �(�B �B=�Z&D( YB' 	 ���B$ 4���B�� e	� 08-5 m�� %-��� 

     >'( 47�8 0n(�( ���M� "#( U�&�� .  0 0C-  �"#(   S<&BD( 0B�

         *�(* *-BC	 jJ&k� h�$�( >�'�1X "� �'-1��)@  �V	o(  	 

�(       e	� �#�' � 01#��� �* h	��� h�$�( �( 4*�c&'( �i��   YB� ��B�

  Y.�' ��  0�#!�  "pMW� 	 �    �B� �B         �7B6 �B'�� h	!B. �7B6�

            >B�	��� 	 >�'�1X �q8 �( �E8Q _�/c  	 �<5 h�$�( �5*-.Q

  r-1�� s<���>'( .Y��t     �S7B� "B#( 0B "&i�B# >'* � "�

 �� sR	(            �*�(* �*�B#� >B�M�( _B� Q ���M� 0� �X(-8 �* %(- 

     �� �5*-.Q �76 � 	 HM�&� h�$�(# r�1X h�$�( "#!9#�C (� "�

    b� u(7X( �* 	 *-M8  0� *-M8 4*�c&'( ���$�( �( v�i 7#7C ���

       (�(* ��&�� 0 (� HM�  �l�(7X      ��B&M� �5*-.Q �76 	 7�6�

*7BB��* %�BB�8 *-BBD �( ���BBM� HBB��� � .0BB��8� �* �s�BB�8�w ��BB�

  �B� ��X<=(       x� 	* *�Bf#( >BEC h	�B�� h�B$�( �( %(-B   ��B�

h	���*-M8 4*�c&'( ���M� "#( 0 �  .

               �Bq8 �( h�B$�( ��B�(	 � ��B�? 0B �# 	 h�$�( �5*-.Q �76

     e	� 0B >�'�1X �# >�	���     �B� �BcJ&k� ��B�    *�-B� 7B8(- 

 �(�$ ��#��(              H/�B' 	 %,- �B� �#�B'��6 0B���� "#( �* 0� *��5 

   >'( ��	�y %Q �578� .  �#���Q �a� �*�� U�E8 �    �-B� 0 ��

               47B6 U�B&�� v#(�B6 >B�  	 76� z� ( �# 08�kJ5 �* �?-�Z�

 0B#��  �B� �B8� 78-B6 . e	� �Ba� �*  U�BE8 ��B�   v#(�B6 �* �B�

0?�!�      �� �(�$ {��J  0#�� |��� �* �(     �Bq&8( 0B� �#�C �78��5 �

��   _# 	 ���i *	�        >B�	��� {WB' "���  �(� ���M� �&D(-8

      0#�� ��-= "#( �* 	 76� %�1/#      ��B$	( ���B5 �?-�Z� �8�

 ����� {��J  0#�� H�M/  �(� 0�� ��� *	�)�.(

                	 N�B' �* _B� Q 0B h�B$�( �5*-B.Q �76 �'�� �(�

 Y&1�' ��<5 ��� ����B1      �B# �B���� �5*-B.Q v#(�B6 >B�  

  �?-�Z�  >'( 0&i�# 0�'-  .0#�� �* �5*-.Q �76  	 ��\B ���

  sR-M�� %(-C �78-��   08�kJ5 v#(�6 �*   0?�!� �# �(  �(  0 0J�'	

4�(78(       0B#�� %��� �* 0D�6 H� U-� ���5       >MB1$ U-B� 	 �B8�

                >B�  0B&�.( 	 >B#< 0�B'-  jB$-  �( G� >#}� H�$ 4*-.Q

    �� %�� �?-�Z� �5*-.Q v#(�6  *-6)�3 .( �8� �*   �X<B=( 0�

           ��B���� �5*-B.Q v#(�6 �* ���1D �76 *�	Q� �(� �<5

  0C�* Y&1�' _#       *�M&?( H�$ 	 �w-� �4*�' �7�  0    Y&B1�' h�B8

4	�5  �7�USDA         0BC�* _B# r�B'(� 0� 7#*�5 *�f#(   �7B�

   �( �.	!8�A   �  �             >BD�* ���B1D �( �MB�t *�	Q�B _B# 	 

��76� .  4	�5 Y&1�' "#(    "���  �(� �7�      0B �5*-B.Q �7B6
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��)* �	+�, �*!�-. /0  ���1�2�	� 3�$. �	��� �, �!	4"�, !�,0�	"�, �"#��  USDA

�@�

            >B'( 4*�c&B'( HB�$ !B�8 N�B' h�$�( �* _� Q .   	 �	��7B8(	

  %(��/M�)�) ( 0.��� �*    4	�5 Y&1�' %(-�? >�  �(   �(�B �7�

0C�*           *�-B� ��B��-&��i ��B<5 �* _� Q �5*-.Q �76 �7�

     4	�B5 �Y&1�' "#( �* ��#��(   ��B��A        	 �5*-B.Q �7B6 0B8�5 

       4	�5 "#( �( _# �� �* _� Q 7=�*�       0Bn(�( d-1�� �-� 0 (� �

78*(*.

    %(��/M� 	 -&#	()@ ( B  0   0BC�* �-Bq��     	 >�B'�1X �7B�

          �( 7�J#�� �* H#-1&J %-�1/J� �* *-C-� �<5 h�$�( >�	���

  4	�B5 Y&1�'   �7B�USDA    7B8*�� 4*�c&B'(  .    "B#( �* ��	
B�

                m�B� 	 >B'-�� ~-B$	 0B %-�B1/J� �* ����� �-� 0 _� Q

    � 	 ���5-JC �(� ��6-�   %Q U�&�  0    r�� �# �6�FM' 0J�'	

 7�8 h�f8( .              �B��� _B# %(-B�? 0B b�B �* *-C-� 4*-.Q %�&D�*

 098 �5*-.Q  787B6 ��(* .        ~-BMf� �( e	� "B#( r�B'(��))

   ��<5 Y$�oo          �r�B1X �BJ�D h�B$�( 7B=�* )     0BM�8 7B=�* 

  �r�1X:     �h	��� 0M�8 7=�* �      	 h	��� �J�D 7=�* )   7B=�* 

   78*- _� Q Y#<? 7$�i .  (� h�B$�( �( �&1�. "����� "#( �E&8( �*

0� 78*-M8 0n(�( 0�-�� >�	��� 4	�5 4(�M.

    !8-C 	 r��- )�� (       >.�#( �* (� N�' h�$�( �5*-.Q �76

      U�B' �B� %�9��������         4	�B5 Y&B1�' �( 4*�c&B'( �B �  �7B�

  *�(78�&'(USDA     7B8*(* �(�$ ��#��( *�-�  .    �B'�� "B#( �#�B&8

     0M� 0� *(* %��8            �787B6 4*-B.Q �B���� v#(�B6 �* h�B$�( �B.	

    ���� �-� 0 ���M� �76       *-B �	�Bc&� h�$�( "� �* ��(* . �*

  "#(��	
� Y�  Y� "��t  �B��� �9&1       �7B6 4	�B5 "�B ��(*

  �5*-.QUSDA             �* �	�B/8 U-B� 7B=�* 	 �B���� �5*-.Q �* 

 �?-�Z� �5*-.Q76 47#*.

    � �� 	 	71.�')�A (    � �B�8 �-Bq�� 0B �B'�� �*  ��B�*-

         _� Q ���M� 0 N�' %�&D�* >�'�1X �* %,	�&�8 	 Y�1J��

        jBJ&k� ��B���M�  �* ���BM� 0B h�B$�( ��B�(	 ��#��( �(�

   4	�5 Y&1�' �( �*-�  �7�USDA  78*-M8 4*�c&'(  . �/'-&1#�

   �/'-&1#� 	)� (           >B�	��� ��B#��( �-Bq�� 0B ���	
� �* !�8

      �* ����� �5*-.Q v#(�6 >�  �<5 h�$�(    0B�8	7�� ��-EMC 

     4*�c&'( �-�\� Y&1�' �(78*�� .      "#�&�� 0� *(* %��8 �E8Q �#�&8

  b� �* ���1D���       47��B�� �B<5 Y�(�B&�  7B6   �	� �B 0B� 

0#��        b� %Q �( G� �78*- 476 78-�� 0 ������     � 	 Y�(�&� 0M�8 

    0#�� �(�(* 0� "�#�� Y�(�      7�&6(* �(�$ 78*- ��X	 �<5 ��� .

 "#( �*��	
�    �( �� �A          �* �B<5 �C��BD 	 ��-B 0&#�(	 

b�BB��BB�  >BBi�5 �(�BB$ ��BB#��( *�-BB� ���BBf  	 �BB�#���Q  .

r�BB1X H��BB6 �BB�P ��BB�	�( h�BB$�( �_BB� Q 0BB h�BB$�( "#�BB 

             ��-B YB$� 7B�t 	 �#����&8�' 	 _'- 4�- �(�-�� �%�'(�/'��

         7B8*- ���BM� 0B >�	��� "#�&�� �(�(* �<5 .   ��	
B� �*

��y�X    �5*-.Q �76 :3        �B���� �5*-.Q v#(�6 �* �<5 Y$� 

    4	�5 Y&1�' �( 4*�c&'( �    *�(78�&B'( �7�USDA    %-�B1/J� �* 

             0B&i�5 �(�B$ ��B#��( *�-� 2�� �8��P� ������  �k �<5

>'( .      0C�* _# r�'(� ��#��( �Y&1�' "#( �*   �( �.	!8 �7�

�A �  ��� ���M� ���1D �( �M�t *�	Q� _# 	 76�.

[�� � !,��	E

��	B��, !��� ��)* �	+�,

         �7B� 4	�B5 Y&1�' �( 4*�c&'( � 	 �5*-.Q ����� v#(�6 >� 

 *�(78�&BB'(USDA *(7BB�  �:3  �BB<5 YBB$� ) U	7BBC� ( �*

           	 U�E8 0�E  	 ;<=( 01'-� �8��P� ������  �k %-�1/J�

 2�� �\ 0 �78-�� %�&D�* ��-=: 0.�' 7876 ��#��(.

Y&1�' *�(78�&'( USDA _#  e	�      �w-� �4*�' �7� 0C�* 

              �B�l/  %�B&D�* �* ���B1D �7B6 *�	Q� �(� *�M&?( H�$ 	

  e	� 0 0&i�#           �B���� �5*-B.Q v#(�B6 �* ��#	� 	 ��\ ���

��       �/#��Q ���	��� ��(�	 v'-  0� 76�(USDA)   476 0n(�( 

>'( .  �Y&1�' "#( �*    r�'(� ��#��(    !8 �7� 0C�* _# �( �.	

�A   �  �     7B6� �� ���1D �( �M�t *�	Q� _# 	 )�3(.  ��B� 

   4	�5�* h�$�( "&i�5 �(�$ 4* ���    �B ���1D �76 08�5  r�B'(

 U	7C j#��� )�� 76�.

           r�B'(� jBJ&k� h�$�( �5*-.Q �76 4	�5 "�98��� GF'

      08�5 ��� ��* 4�M8 Y&1�'GRIN)   U	7C3 (     7� �# 4�M8 _# 0

  H#7� 76  � 	  r�B'(         4	�B5 �* h�B$�( ���B1&�( �(�BM8   ��B�

 7�&i�5 �(�$ 0�-��)��.(
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 ����� ��	
� � ���	�� ��
� � ���� / �	���� /  ��	� ��! / �	"#�	$%&'(

�@)

 ��0U%. �V� � �	�� 2��$ � f)^, 2#�g� ��	�S	� /	L�LH$ JT� ���#@�� �! !�U�� ��)* �	+�, 

 !�,0�	"�, �"#��	� 2� h1�USDA!��� 2"�1* �,1+ ��	B��, 0�,.

h�$�( 7�h�$�( h�8h�$�( 7�h�$�( h�8

�Doyenn du Comice)3Bolghar 2

)Pakham’s Triumph):Louise Bonne

3Williams)�*	�*�'

:Spadona)@4-�� 4�6

�Anjou)V�J?7M��

@Beurre Bosc)o�� h*

VCoscia)����W1Ji

oBeurre Hardy3A2-D

�Beurre Giffard)�!#��  j�'

�ABeurre d’Alexender Lucas3)0'0JZi 

��Beurre Diel33���'

�)Clapp Favorite3: h-J���8�

�3Beurre d’Amanlis3� h-J���8)

�:Like Beurre d’ Amanlis3@`�8

��Red Bartlett3V�	��

�@Duchesse3o h-J���83

�VAnjou Andomax Red3� h-J���8:

�oPasse Crassane:A h-J���8�

��Passe Colmar:� h-J���8@

)ALisbon:) h-J���8V
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