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          ���x(# "(� �� Y�J(X OK(H "� 6�;��      �()� +()�2� )11 .(    "(��
 �(�
  O�K!���3    �c# "� ���X "A�)  ��          �(,�p� 6�(;�� �(�@A� BC� K)�

           }� G���(H 5 u�� ��@�5 �� =~�	%#z �� $5e� ��	� ������ "� +�)
    "��K* j���X� 5 ���%! 5  �!        �()� �]�(�� b(�# "8R2� +A�N � .  ���(����

       "��K* |%,p� �� $��D�)� �� ��	� "� ��5�8�  �!    �%�� �! �   �(��; b�#
   �)� "�r%	)5.(           ���%! 5 }� G���H �� =���X f�8P	 h���# Y�)� ��

 �� ������ ��� =M��  �*��(' 6�;��Golden Smoothee, Granny 
Smith, Jonathan, Reinette de Caux, Top Red 

Delicious         �(����� ��%(� �;� b�# 5 2        ����(H �J(�,Q#� ~(�	%#z 5 
       6�;�� �2�bQ��* "� �)� �� O��J'         =����(H 65�(8� 6�(;�� �(� Y�JX

               b(2�� }eF 5 ���� �F 65�8� "��# 6�;�� �� 5 K�X� ��H =��%# K���
"�r%	��  �%H .    Y��(�� h(��� 6�(;��Red Delicious, Golden 

Delicious           K2�J(! �5� �J�� "�H�X �� 5 $KH ������� 65�8� "��#  .
    }%(' �(�5�8� �(� �	��(I	 6�;�� �Q�� �� �(�    �� &�%(	Winesap,

Empire All Red, McIntosch, Starking  op�K(��� 6�;�� 5 
IRI1, IRI5, IRI6, IRI7��� 6�#   .     5 �(#� =�C(H �(� 6�(;�� ���

 U%2�� $��K#�   K#����%'�� ��j�� ���J� ����%' ��D�� ��  .������� ��! �� 
  &��'��4   5 8    �� "A�) 92    +�) �;� )2=5 (  552 5 8  +�() �;� )8=7 (

     �� u�� G���H ��        �< f�8P	 ��� �A5 -�) �� -%<5      �(� -�() 89 
     $��� "� KH 6�I#� +�) �;�  ��!            5 �C�(' U%(;5 �(�A� "(� -�) 5� 

o2	�Q��  �!             6�(;�� �(�5�8� ^R() �� &� ��]�	 -���X� 5 )33 (  d�(X
  $��� 5 =K#KH  ��!    ������� �� �r�X �8��   ��! 3     &��'�� �� "A�) 15  �	 

17      �;�� &%�JC,� �'�%2C� G���H �� "A�)     K#K(H $��D�()� 6 .  �()���
   ���5� O��r%k'92     5 ��	� "� ��P	 ��� "� ��� &��# +�) �;� 

            KH� O��� 5 �2�
 ����� "PDr �� a�� �%*5 =��� ��� O�Dr
         ���� �%(*5 �(Eg� �Q�J(E�! �'��)23 .(      �� O�D(r �(��"  K��(�

��%#"   5 " K�X� ��H"       K(#��� &��(# �� �Q�JE�! ���	j��  .  Y�()���
   ��,A�KE� h���#   &���C�! 5)5 (   Ye� �� �%*%� 6�;��  ��! Y�JX     =�(	

 $K,F �5�               &�%(� $K(,F�5� "� "*%	 �� "� K#�%� 65�8� 6�;�� �� �	"  ��(H
K�X�" 5 "��%# K���"f�8P	 ��� h���# �� �H�K# �#�%p�! .  

  
 ����1- �� 
�
��� !�" #� $%� #&	 '�
��	� ��()* 3 �
+ 

 $�,�+ .	 ��
/�+	 
� 0+�#�USDA  

2�#��4* 5�
�	.6 ����!
7�#� 8�9�
��
-�)2**6/60

 -�) ��R'68/0
�;�89**88/7
�;�×-�)180**73/3

o����� ��R'54011/0
��817-

 O����v	 +���%-3,67
** �� ���� -���X� ^R) �� ��� �2@�1%  
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 ����2- 8�9�
�� 
�2� ��#< ��
�� 3	 0<��=6 !�" �=
+ $�,�+ >+�* ?�+ @
%� USDA  
aA��
�� ��#< 
�
�6 ��#<GRIN�� 8�9�
��3�=
+ 138713861385$%�

HRA�10101010M�; $�;
HRA�10101010����H
HRA�10101010��2��
HRA�10101010������1
HRA�10101010o����
HRA�10101010����
HRA�10101010K�X� ��H
HRA�10101010K��� $b���

HRA�10101010�!�2
HRA�10101010Hi-Early
HRA�10101010Early Red One
HRA�10101010Redchief
HRA�10101010Cooper Spur
HRA�10101010IRI5
HRA�10101010IRI6
HRA�10101010Red Spur Cooper
HRAB�89/97/91010Prime Gold
HRAB�89/97/91010Red Spur
HRAB�8/97/97/910��%# K���
MRAB�8/97/97/910K��� K�,'�
MRAB�78/97/97/910K������ $b���

MRAB�78/97/91010Ganny Beauty
MRAB�78/97/97/910Delicious
MRAB�78/97/97/910Gravenstein
MRAB�78/97/97/910K��� +�)��#
MRAB�78/93/91010������
MRAB�78/97/97/910Starking
MRAB�78/97/97/910Orleans
MRAB�78/97/97/910�,J�
MRAB�78/97/97/910Oregon spur
MRAB�78/97/97/910McIntosh
MRAB�78/97/97/910Golden Holand
MRABC�67/910910Auvil Gold
MRABC�67/991010Red Delicious
MRABC�67/97/93/910K#�� �%#�
MRABC�67/910109�@�DH
MRABC�67/910109 �!�1
MRABC�67/910910Empire All Red
MRABC�67/97/93/910Winesap
MRABC�66/97/9910Belle de Boskoop
MRABC�56/97/97/93/9b2�� }eF
MRABC�56/93/93/910IRI7
MRABC�56/98,71010Richared
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MRABC�56/97/97/93/9&�I�)�%'
MRABC�56/93/93/910Calville Blanc 
MRABC�53/93/91010IRI4
MRABCD�5/95/81010���� �F
MRABCDE�46/93/93/99
�	 �gA5
MRABCDE�44/97/99,79Glockenapfel
MRABCDE�44/93/9910$��� �K�X
MRABCDE�43/93/9910"����� b��;
MRABCDE�43/9995/9K���
MRABCDE�33/93/93/99��JEH �#�R,)
MRABCDE�33/99910M�� �*�X
MRABCDE�33/99910&��Dr� }eF
MRABCDE�33/910108Scarlet Wilson
MRABCDE�33/93/9910&�H�� aK2;
MRABCDE�32/97/97/93/9 M�� &K,F1
MRABCDE�22/97/8910Fuji
MRABCDE�22/97/9810Cooper Fuz
MRABCDE�12/97/83/93/9�!��,F
MRABCDEF�01/93/997/8Belle de Pontoise
MRABCDEF�910710Northern Spy
MRABCDEF�9/89910Golden Delicious
MRABCDEF�78/87/8810Spart
MRABCDEF�76/883/83/8"Q#�� &���#
MRABCDEF�67/810610 M�� &K,F2

  
a A��
�� ��#<
�
�6 ��#<GRIN�� 8�9�
��3�=
+ 138713861385$%�

MRABCDEF267/810610Ozark Gold
MRABCDEF256/87/997IRI1
MRABCDEF25/85/85/85/8"2Pr }eF
InterABCDEFG343/87/9510Reinette de Caux
InterABCDEFG322/87/9510K��� Y����
InterABCDEFG322/87/987"��H ��b��E	 
InterABCDEFG322/89,363/9Yellow Spur

InterABCDEFG32/87/97/92/5Yellow
Transparent

InterABCDEFG318/83/975/8Golden Smoothee
InterABCDEFG317/87/877/8IRI2
InterABCDEFG312/8969,3Jonathan
InterABCDEFG31/810410Starkan Rouge
InterABCDEFG383/959IRI8
InterABCDEFG389/77/9410Top Red Delicious
InterABCDEFG389/73/878Red Rome Beauty
InterBCDEFGH378/79410Stayman
InterCDEFGH356/7943/9IRI3
InterDEFGH343/73/963/6Granny Smith
InterEFGH321/77/845/8Jeanne Hardy



266      ��	�
� �
��� �����)������� ����� � ����(��� �26 ����!"3 �#
��$ 1391  

InterFGH317/73/956�p,� ���8��
MSGH478/67/747����H �J�,Q#�
MSH422/63/574,3��� ���2

a, HR, highly resistance; MR, moderately resistance; Inter, intermediate; MS, moderately susceptible, 
  

 ����3-0�
�.�	 #9�� �� AF,� G#� >�	#" �� 0+�#� ���� ?�+ @
%�	 0�
�.�	 ��
�� �,�
��  
�
���H� #9�� �� ��" @
)�	 
  
            $%� Thomas, 1992a Aldwinckle et al., 1998b #I
J K���*

Ozark Gold 3 - 2
Granny Smith 3 5 3

Golden Delicious 4 - 2
Golden Smoothee 4 - -

Fuji 5 - 2
Prime Gold 5 - 2

Calville Blanc d'Hiver - 5 2
Delicious - 4 2

Northern spy - 5 1
Yellow Transparent - 5 3
Golden Smoothee 4 - 3

Jonathan - 5 3
 G)%	 �N�� ������� h���#a ��J�) USDA =&�Q���� "8R2� �� b  a�%�%�# �� u�� �� ^�8,	   

$K#��Q# �#��# :&���� =M��  =�#�EN�� O�8�8P	 op� =��� -��# a��H =�HK!�� $��*

5�
2�
1-& $��� �JX .1374 ."� 5 +�) ��eF &��'�� ��	� ������ .�2� "���#�� $���H =���5��� h�5�	 5 
�%�� O�8�8P	 &����) O�����#� = 18"PDr .
2-U ��55�� .1386 .  ��J(�) �� $��D�)� �� ��	� "� ��eF 5 +�) 6�;�� ��5�8� ������� USDA  ��5b(; &��()� ��  .     $�(Q2� ���!K(I! Oj�(8� "(re'

�CHbi!��F= 343 .   
3-U ��55�� .1378 .eF 5 +�) 6�;�� ��5�8� ���������	� "� �� .KH�� �)�2H��� "��# &���
=b��E	 $�Q�#��   .  
4-� ����l .} �E# ���H 5 .1370 .M�� �� ��eF ��	� ������ . &���� �CHbi!��F $�Q2� ���!� Oj�8� "re'10 �A� 15����' =&���� = "PDr 157.
5- q ��A�KE�.  U ��55�� = .  � �K�I� 5 .1384 .     �	�8�8P	 q�< ����# 
��bF"�����         �(�eF 5 +�) 6�;�� �� ��	� "� ��5�8� ��"      �(E] $���(H 1683 .  b(���

�%�� ��,� O��e<� 5 ��2)�=&���� =&���	 =���5��� h�5�	 5 
�%�� =O�8�8P	 &����) .  
6- 6 ����b�.=  � ����l  . & $��� �JX 5 .1373 .��5b; 5 ���N &�I����l� &��)� �� $%�� &��'�� �5� ��	� ������ ��@�5 .������  (!� �!�(�F � .  K(,*30 = 

 O�PDr32- 5.  
7- U ��5�@�.  �%DRk� 5  6. 1374 .  "����5 ��5�8� �)���  ��!��e����� ������ "� ��eF 5 "� =+�)  . &��(�� �CHbi!��F $�Q2� ���!���5� Oj�8� "re'= 

M�� ���5��� $KCH�%��= 5-1 �%���H 1374= "PDr 250.
8- 6 &��	�I#  .U .1384 .   8P	 q�< ����# 
��bF  �	�8�"            ��J�) G)%	 ��eF 5 +�) 6�;�� ��	� "� ��5�8� ������� USDA  ��5b; �� " .   }%k(� $���H .

017-81-12-11-130=�%�� ��,� O��e<� 5 ��2)� b��� =&���� =&���	 =���5��� h�5�	 5 
�%�� =O�8�8P	 &����) .  
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