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Potato pink rot: a criterion for differentiation of Phytophthora melonis from P. drechsleri 
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9��7�9��7�9��7�9��7�        
 �
� ,�'(@6Phytophthora melonis Katsura     %
Q	�
�P �# ,Q�#Y �+ )Cucumis sativus L. (
� h$� 9� R'5���
�#�� 9^	
 ��+$� )Katsura 1968 .( �+ �
��� a`
� ,��^�	 $��
��� ,�#
 9QQQQQ6#3��	) (Citrullus lanatus (Thunb.) Matsun & Nakai.3�QQQQQ2 3 iQQQQQ5��  

)Cucurbita maxima Duchartre (�QQQ� ++$QQQ�    )Erwine & Ribeiro 1996( . . . .#��QQQ(�
j        
 (Katsura 1971)9�
� 92 +$2 H�#=� ��� T�'@� ]
/�# 3 4k�7� 9� �6� 
�    P. melonis   aQ`
�
QQ�R` +
QQl�#�QQ� [ ++$QQ� .QQ��� �
QQ����� \��� 9QQ��� 3 9QQ/�V �9QQ< �QQ�P %$QQ�\5-
QQV ��
  

)Cucumis melo var. cantalupensis Naud. ( *=�$P 3)Cucumis melo var. inodorus Naud. (6 Q� =
# �# Q� +$� H�#=Q� X#$ Q�      XM iQ�
` $��
Q��� 
Q�# AQ�# *�P. drechsleri Tucker  �Q�+$� $Q2m   
)Ershad & Mostowfipoor 1969, Alavi & Strange 1979 .(��� �
��� i�
` ��L$	� 9/
� \��
� 3� 9�2$� 3 $O� �+ X
��3�2 9<P. drechsleri    �Q0 ]RQ`#)El-Helaly et al. 1968, Maden & 

Karahan 1980 (9�#�� 
�# 9� ,�L 3 X#��
� �# 92 ��
	    X#�Q�` 9Q� �6+�� *��M A�+P. melonis  
� �6�0 *+#+ n�@<)Wong & Jiang 1980, Chao & Hu 1981, Lu & Gong 1982, Hwang & Chi 

1982, Chang 1983 .(  
92 ��
� XM �# P. melonisA@�� $N6 �#   
� +
�� 9�
<� �'P
�0P. drechsleri  A��/�� +�#+
 �!���6�QQ(2
� P. melonis  �QQ0 9QQ�#�� i!QQ<� 
QQ� #�QQ'�# �# #=QQl� 9QQ6��  QQ� X#�QQ�` 9QQ�   

)Erwine & Ribeiro 1996 (  �Q�'&$� $N6 �+ 96��  � #� 3+ ,�# X#���<6#+ �# �P$� 92 ��
� 
�
)Ho et al. 1984b, Ho 1986 .(  c
Q� �+����    *�Q0 $QN6 �Q��l� T�Q���     oQ6
� 3 �Q	  

(Ho & Jong 1991)9�#��  9�#�M 3+ p�#3 �q 92 #� ��
	 P. cryptogea Pethybridge & Lafferty 

  3 P. drechsleri  9Q6�� �+ ��Q6+��   P. cryptogea +#+ �#$Q/  .M6 
Q� ,�Q�^�	  P. cajani Amin, 

Baldev & Williams �P. drechsleri f. sp. cajani (Mahendra Pal, Grewal & Sarbhoy) 

Kannaiyan, Ribeiro, Erwin & Nene �P. erythroseptica var. drechsleri (Tucker) Sarej.  � P. 

melonis 3  P. sinensis Yu & Zhuang 9QQ6�� .=QQ� #�   P. drechsleri  �QQ�'&$� $QQN6 �+   
)Ho & Jong 1991(.  

9QQ�-
r� �+       [�=QQ6M [QQs	 �# iQQ�
q 4
QQ�r/ �+ ��!QQ0 �QQ�L  $�+3�QQ8� 
QQ	  
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)restriction fragment length polymorphism, "RFLP" ( +��QQQ� �++t# Xt#  ��
���QQQ�2�'�� 
)mtDNA(      Q��#�3=�M H�Q76 ���$� 3               X#�Q�` 9Q� ,Q�#Y 3 ,�QL 9Q� W�Q�$� 9Q�#�� �
Q�L ��  

 P. melonis 975V  �6�0 ���)Mills et al. 1991 (9�#�� ,�#    
Q� �Q6+�� X
��3�2 9� W��$� 92 
	
 �# 9�#��  �P. sinensis  9�#�� A<	 3P. drechsleri � X
	
�� �# *�0#���  � �+ X
��3�2 *$

 ��'&$� �#$/ *3$�) *3$�F .(�# *3$� ,�#9�#��      X#�Q�` 9Q� ,Q�# �# ?�Q� 92 ��
	P. drechsleri 
    �6+�� *�0 H�#=�)  *3$�A     �+ �0� 9� �+
/ 92 35°C �6+��  (    9�#�� $�
� 
� =�6 3      9Q� 9Q2 ��
	

 X#��`P. cryptogea  �6+�� *�0 H�#=�) *3$�B (�6+�� 43
"'� . *3$� �!�'6Y =�
��F  aQ`
� 
 92 �0��=� X#�
!�	 3 )Mills et al. 1991 (   ]
QZ+# +
��Q<�� P. melonis   
Q� #�P. drechsleri  +�

 96�� T���� 92 �6+$2 9���� ,��^�	 X
6M ���2P. melonis +$�� �#$/ $N6 ���l� +��� ��
�.  
 u�j X#�
!�	 3)Cooke et al. 2000 (    v�
Q'6 �# 9Q2 �Q6+#+ X
<6 9Q�-
r�  #  9Q2  9Q���� �+

  96�� ]
�� �6Y���&   *�0 T���� 
	    Phytophthora �   
7� 3 \��$� 
�9( ��d�j�6 \-#�� %� %�
  �q#�6ITS  *�0 ]
l6#   ���     96�� A�#$/ ,'&
� #$� X#��      *�0 T���� ���P 9� 92 ��
	    
� 3 �6#

 9QQ�#�M W
QQ5��#    9QQ6�� 
QQ� �QQ��� 
QQ	    +$QQ2 *+
"'QQ�# �*�QQ0 T�QQ��� 
QQ	. =�-
QQ6M ITS   
)internal transcribed spacers (  wk3# 9QQQ2 +#+ X
QQQ<6  P. cryptogea �P. drechsleri 3  

P. erythroseptica Pethybridge   *3$�  � �+6 x��
� \)clade(*3$� �#  A<	 
	    �#$Q/ 9Q6
�
��6�#+ 92 ,�# ]3+ P. melonis6 x� *3$� �+ �
� A"	 \)clade 7(    �#$Q/ *3$Q� ,Q�# �# #��  �
�� ,��^�	 3 +$�� P. melonis  3 P. sinensis�-#�� #�#+    
Q	ITS      $;��Q!� 9Q� 9�5Q0 wR�
Q2

��'(	.9'&
� 
� ��r� ,�#   [Q	 ��5/ 
	    AQ0#+ �6#�QP)Ho 1986; Mills et al. 1991 .(3  ,Q�# 
,QQ�# 9QQ2 9�QQ)$& 
QQ	AQQ@�� 4
�QQ��OP y
QQ�#$�  =�& 3 �'P
�QQ0��!�Y�QQ-� z+#$QQ'� 
QQ	  

P. drechsleri  ��'(	)Ho & Jong 1986 (*+#+ 
� �<6 ���{� *��M A�+ 9� 
	.  
��'"-#��#$\8X#�
|�	 3 (Mirabolfathy et al. 2001)  R��
� X3�� 96��3+Phytophthora  #� 

          �6+#+ �#$/ 9�-
r� +��� �6+�� X#$�# �+ 9'(� ���� i�
` 92 .    XM �Q�5/ T�Q���       X#�Q�` 9Q� 
Q	
P.megasperma  3P. drechsleri    �# *+
"'Q�# 
Q�RFLP  �-#�Q� 9Q(�
7� 3    
Q	ITS �+  t# Xt# %+ 

�� \�3��5)rDNA (�0 ���$� .9�#��  
	P. drechsleri   9'Q(�) 9Q�#�� 3+ ( #�#+ITS  wR�
Q2 
 
� 9�50P. melonis �P. sinensis 3  9�
<�9�#��  
	P. drechsleri 3�2� X#$�# �+ X
�)9�#�� v�� (
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�6+�� .XM  96�� �+ ��
� 9�#�� ,�# 9��2 92 ��'&$� 9l�'6 
	P. melonis �6�0 *+#+�#$/ . �# �P$�
�   9'QQQQQ�+ ,�QQQQQ�L =QQQQQ�6 �QQQQQ�5/ 4
QQQQQ�-
r  �QQQQQ� �QQQQQ��{� #� �QQQQQ�� �QQQQQ�2  
)Hong et al.1999; Mills et al. 1991(   9Q� 9Ql�'6 9QL$�# �     9Q�#�� 9Q(�
7� �# *�Q�M AQ�+  
Q	  

P. drechsleri  
QQ� �QQ�/���}LP. melonis 3 P. sinensisv�
QQ'6 
QQ�  ��\8'"-#�QQ�#$X#�
QQ|�	 3  
)Mirabolfathy et al. 2001( A�# 43
"'� )Cooke et al. 2000.(  

 9L$�##��(�
j ) Katsura 1968 ( ]��~6#��>Q�# �
� ,�'(@6    9Q6�� 
Q	P. melonis  #�#+ #�
   *
��2 R��
�)semipapillate ( +$2 T�����     �� X
<6 X
778� $�
� ���$�        9Q6�� ,Q�# 92 �	+

 A�# R��
� X3��)Ho et al 1984a, Ho 1986, Mills et al. 1991 .(  	 9Q� �Q�~�3 ,�#   $�
Q� *#$Q�
��~�3       ~6#��>�# ��-�� 9��� �# 96�� ,�# 
	]��   
	[@�        �9Q63�#3 �Q�R� 
Q� �QZ$� #  ?-3~Q& 
)proliferation ( ]����$'6M ���P#+  �6 
	    X~�"�M w
`       �+ �Q0� ��
6#�� ,��^�	 3°C��)     9Q� 9Q2

    9Q6�� ��
Q�
�0 4
�Q��OP ��
��P. drechsleri   ��'Q(	 =Q�6  (     n�@Q<� 9Q2 *�Q0 aQ`
�
<�
��M9�#�� �	
;  
	P. melonis �# P. drechsleriX
!�# ��+
� 9�  �0
56 $�I� .XM �#  92 ��
�
��	   ���$� �# ]#�2      ��6+$!6 $2m 96�� 3+ ,�# X+$2 #�� #$� #� +$��
2 ��q *#� +���� 
	

�� $N6 9� ��#=-# 96�� 3+ ,�#  �!"� #$� X
�M 3 ���` �	#� ,'&
� #$� �l'(� ��� .  
  

$� H3�$� H3�$� H3�$� H3�������������        
9�#��9�#��9�#��9�#��    ���$� +��� 
	���$� +��� 
	���$� +��� 
	���$� +��� 
	        

X�QQ��M ]
QQl6# ��QQN�� 9QQ� 9QQ(�
7� 
QQ	 #9QQ�#�� �#   
QQ	P. melonis � P. drechsleri�  
 P. cryptogea 3 P. erythrosptica X
�=�� 3 X
�� T�'@� UV
�� 9� W��$�  ?�� 92 43
"'� 
	

� ,�# �# =�-
6M ITS) Mostowfizadeh-Ghalamfarsa et al. *�<6 $<'��  (3]#$����& 
� 9(�
7�   
	

   *�Q0 $Q<'��)Cooke et al. 2000 (        �Q0 *+
"'Q�# ��Q6+�� 9Q'&$� �#$Q/ �Q��
� 3 ��
Q�
�0+���  
) c3��� .(  

�
��� X���M�
��� X���M�
��� X���M�
��� X���M    ��� �+ ��#���� �+ ��#���� �+ ��#���� �+ ��#�    ��������������������        

   9�#�� ��
6#�� ���$� #$�            ��Q� *�QZ �+ ����Q� ����Q��� +
l�# #$� 
	  �Q����   9Q��2 
9�#��  �Q�'&$� �#$/ X���M +��� 
	 . $Q�    ��Q� �# X�Q��M ,Q�# ]
Ql6# #  �Q����   
Q	Solanum 
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tuberosum var. Alpha  3 Solanum tuberosum var. Pentland Javelin  �Q0 *+
"'Q�# .  �# �Q� 
 *�Z ��#+����       [��� A�$�2�>�	 c��8� 
� 
	J/� %   XM X+$2  <P 3   ��L 
� �
	    �#��Q� 95��
 9�r/ ,2     ���� A"	 $r/ 9� #     �+ �9'0#+$� *�Z �# $'�   9�r/ XM i8�      p�8� �# #CMA   $r/ 9� 
 ���� v��        *+#+�#$/ *�3� �
�L 9��$� 3
q $'��0 .        ���# i8� 9� *
�� A&
� X�6#+$�$� �# ��

    �&#�
� 
� H$� i8� �+�P  [�  *�6
0�� �Q0 . *�QZ        4�Q� 9Q� 
Q	   �+ �3� v�Q� °CK�    �!��
Q� �+ 
  �#��;6�6�0 .*�Z  
� 
	�9         9� 3 *�0 *+#+ H$� p�3 �# *�0 \6�   4�� ��    #�Q	 �+ 97�/+ 

 ++$� $	
� XM 3� =�$/ 96#�;6� ��+�-M 4��� �+ 
� �0 *+#+ �#$/ +#�M . *��M A�+ 9� v�
'6
9�
� �	
0 
� A&$� �#$/ 9(�
7� +��� �
�M 
� *�0 �6� .  

  
9l�'69l�'69l�'69l�'6        

 9�#�� 4
O@<�                  AQ�# *�Q�M  Q� c3�Q� �+ 9Q�-
r� ,Q�# �+ *+
"'Q�# +��� 
	 .  9Q��2
9�#��  
	P. drechsleri �P. cryptogea  3P. erythroseptica    ����Q� ����Q��� [Q�R` ��-�� 

 ��#�'�# T���� 
� [�R` ,�# 92 �6+$2\'�  $Q��v) Pethybridge 1913 (    ����Q��� ��Q6 ,Q�# �#
[	    A0#+ �6#�P)  c3��� .(  ��� 92 �6
�� �����          ,��Q�L 4�� 9� �*�0 *+#+ H$� *+�-M 
	

&$� �#$/ #�	 4�3
l� �+ 97�/+ XM �# �� 3 o6� [2 ����� 9� ��#�M 9� �63�+ A&
� o6� A
     *��/ 9� i�
� o6�$� ����� 9�    $��}� #�  A&
)  i!0� .(         $QN6 9Q� A"Q� 9QL$�# *+�Q-M A&
�

�� �� ��
P XM �# ��
� �#�7� �2�6# �
<& 
� 
�# ���� �0 .��	 9�#�� �# ]#�2  
	P. melonis 
� X3�� �
�M 3�+
l�# 9� �+
/ ��
/ 9( ��+�-M  ����� o6� 3��� *�Z �+ �6+�56 ����� .  
9�#��  9�
� 
	    ��� �# *�0 �6� �����    #�� w#+�l� �
��� 
	          +��Q� XM 9Q6�� 3 �Q0 �
�

A&$� �#$/ ���{�.  
  

a8�a8�a8�a8�  
   9QQ6�� �+ �
QQ� ,�'QQ(@6 ����QQ� ����QQ��� 9QQL$�#P. erythrospetica *�QQ0 H�#=QQ� 

)Pethybridge 1913 (�� X
<6 ���$� ,�#      �6Y���
Q& *3$Q� c3# *3$Q� $Q�� 92 �	+)clade (8b 
 =�-
6M 
�5�$�ITS i�
0 P. drechsleri �P. cryptogea  3P. erythroseptica)  Cooke et al. 2000 (
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\� �;�	 # #� ��_R` ,��L ��6#�����	 92 
� XM �# ���j +
l  9Q�#�� �# ]#�2   
Q	P. melonis 
      ��� �+ ��_R` ,��L +
l�# 9� �+
/          �Q� $QN6 9Q� �Q6+�56 �Q����      �Q� 9Q2 �Q��      ,Q�# �# X#�Q�

|"� #$� A���OP� 96�� �# 96�� ,�# xP. drechsleriA@�� $N6 �# 92   �
�(� �+ �'P
�0
+��6 *+
"'�# ���'(	  �!"� i�
/$�Z +�#�� .  

���$�   �� X
<6 
	             �!���6�Q(2
� A"Q�  Q� 4
O@<� 9��2 ����� ������� 92 �	+
)� 3 ��)3 ��#��
���+
 (+�#+ #� .96�� �# �P$� �+ 4��6 9� ����� ������� 9L$�#  
	

$QQ;�+ Phytophthora9QQ�#�� �QQP$� �QQ�6
�  
QQ	P. cactorum   *3$QQ� �# 9QQ�#��  QQ� =QQ�6 3
Phytophthora taxon Walnut)  AQQ�# 3+$QQ� 9QQ<�� �# *�QQ0 #�QQ� X3$'QQ� 9QQ�#�M  QQ� 9QQ2(  

)Brasier et al.  2003 (  *�QQQQ0 *�	
QQQQ<�) Brasier QQQQ5�
!���QQQQO@0 4
  
Mostowfizadeh-Ghalamfarsa  et  al.  *�<6 $<'�� (   $Q�� 9Q� n'@� A"� ,�# ���l� �+ 
�#  

  
  c3����9�#�� 4
O@<�    
Q	Phytophthora    XM ��
Q6#�� 3 �Q��$� +��Q�     �Q�-�� #$Q� 
Q	

��� �+ ����� �������  �����  
Table 1. Origin of isolates of Phytophthora, included in the study, and their ability to induce 

potato pink rot. 


	 9�#�� 4
O@<�  
 Isolate details 

9�#�� 9�
�0  
Isolate codes 

�5��  
Origin 

Phytophthora 

species 
��8�  

Local 

,�� ����-#  
International 

X
�=��  
Host 

��<2  
Country 

�
�#�� ���
�  
Date of 

Isolation 

 �������
�����  

Pink rot 

P. melonis            
 SCRP455  IMI325917 Cucumis sativus China 1988 - 

 SUAh1  Cucumis sativus Iran 1994 - 

 SUAk1  Beta vulgaris  Iran 2002  

 
SUD2  Cucumis melo  var. 

reticulatus  
Iran 1977 � 

 
SUD8 

 Cucumis melo  var. 

reticulatus  
Iran 1981 �  

 SUD17  Cucumis melo  Iran 1982 -  
 SUD26  Cucumis melo  Iran 1983 � 
 

SUD29  Cucumis melo  var. 
reticulatus  Iran  1985  -  

 
SUD30  Cucumis melo  var. 

reticulatus  Iran 1985  �  
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 c3��B�) 9�#+#(                            Table 1. (continued) 

 
SUD31 

 Cucumis melo  var. 

reticulatus  Iran 1986 
- 

 SUD33  Cucumis melo  Iran  1986  �  
 

SUD32  Cucumis melo  var. 

reticulates [soil]  Iran 1986  �  

 SUD35  Chrosophora tinctoria  Iran 1986  �  
 SUD36  Cucumis melo  Iran 1986  �  
 SUD38  Cucumis melo  Iran 1989  �  
 SUD40  Cucumis sativus  Iran 1992  �  
 SUD41  Cucumis sativus  Iran 1992  �  
 SUD42  Cucumis sativus  Iran 1992  �  
 SUD43  Pistachia vera  Iran 1993  �  
 SUD45  Cucumis sativus  Iran 1993  �  
 SUD48  Cucumis sativus  Iran 1994  �  
 SUD49  Citrullus lanatus  Iran 1994  �  
 SUHa1  Citrullus lanatus  Iran 1994  �  
 SUMc1  Cucumis sativus  Iran 2002  �  
 SUMc2  Cucumis sativus  Iran 2002  �  
 SUMc3  Cucumis sativus  Iran  2002  -  
 SURf5  Pistachia vera [soil]  Iran 1993  �  
 SURf8  Pistachia vera [soil]  Iran 1993  �  
 SURf9  Pistachia vera [soil]  Iran 1993  �  
 SURf10  Pistachia vera [soil]  Iran 1993  �  
 SURf13  Pistachia vera [soil]  Iran 1993  �  
 SUSa4  Beta vulgaris  Iran 2002  �  
 SUSh1  Cucumis melo  Iran 1994 �  

P. drechsleri         

 SCRP222  Solanum  tuberosum  Wales  ? +  

 SCRP232 ATCC46724  Beta vulgaris var. 

altissima  USA  1935 
+  

 SCRP236 IMI040500 Solanum  tuberosum  Argentina  1949  +  

 SUAh2  Beta vulgaris  Iran  2002  +  

 SUAh3  Beta vulgaris  Iran  2002  +  

 SUAh4  Beta vulgaris  Iran  2002  +  

 SUAh5  Beta vulgaris Iran  2002  +  

 SUAh6  Beta vulgaris  Iran 2002  +  

 SUAk2  Beta vulgaris  Iran  2002  +  

 SUC5  ?  USA 1992  +  

 SUC18  Beta vulgaris  Iran  1992 +  
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 c3��B�) 9�#+#(                            Table 1. (continued) 

 SUC20  Helianthus annus  Iran 1993  +  

 SUKv3  Beta vulgaris  Iran  2002 +  

 SUKv4  Beta vulgaris  Iran  2002 +  

 SUKv10  Beta vulgaris  Iran  2002 +  

 SUKv14  Beta vulgaris  Iran  2002 +  

 SUSa1  Beta vulgaris  Iran  2002 +  

 SUSa2  Beta vulgaris  Iran  2002  +  

 SUSa3  Beta vulgaris  Iran  2002 +  

 SUSd1  Beta vulgaris  Iran  2002 +  

 SUSd2  Beta vulgaris  Iran  2002 +  

 SUSd3  �  Iran  2002 +  

 SUSr1  Beta vulgaris  Iran  2002 +  

P. cryptogea    Begonia eliator  X
�-M  1981  +  

 SCRP201 IMI260685  Abies nobilis Ireland ?  +  

 SCRP204 IMI379121  Solanum tuberosum  Ireland ?  +  

 SCRP205 IMI34684  ?  England ?  +  

 SCRP206  
Lycopersicon 

esculentum  
New 

Zealand  1951  +  

 SCRP207 IMI045168  Juglans hindsii  USA ?  +  

 SCRP209  Abies nobilis  USA ?  +  

 SCRP210  
Lycopersicum 

esculentum  France 1987  +  

 SCRP212  Gerbera jamesonii  France 1972  +  

 SCRP213  Gerbera jamesonii  France 1973  +  

 SCRP214  Solanum melongena  Spain ?  
+  

 SCRP217  
Lycopersicum 

esculentum  France 1983  +  

 SCRP219  Rosmarinus officinalis  France 1989  +  

 SCRP220  Rubus idaeus  Australia ?  +  

 SCRP221  Choisya sp.  England  1995  +  

 SCRP223  Ozothamnus sp.  England  1995  +  

 SCRP225 IMI 382781  Pinus larico  ?  ?  +  

 SCRP226 IMI303922  Rubus idaeus  Ireland  1985  +  

 SCRP228   Rubus idaeus  England  1987  +  

 SCRP229 IMI 323058  Rubus idaeus  England  1988  +  

 SCRP230 IMI129907  Soil Australia  ?  +  

 SCRP235   Rosmarinus officinalis Italy  2003  +  
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 SCRP731   Rosmarinus officinalis Italy  2003  +  

 SCRP732   Solanum melongena Iran  1985  +  

 SUC1   Solanum melongena  Iran 1992  +  

 SUC2   ?  USA  1992  +  

 SUC3   ?  USA 1992  +  

 SUC4   ?  USA 1992  +  

 SUC11   Beta vulgaris  Iran 2002  +  

 SUKv2   Beta vulgaris  Iran 2002  +  

 SUKv15   Beta vulgaris  Iran 2002  +  

 SUSt1   Beta vulgaris  Iran 2002  +  

 SUSt2   Beta vulgaris  Iran 2002  +  

 SUSt3   Beta vulgaris  Iran 2002  +  

 SUSt5       

P. erythroseptica        

 SCRP238 ATCC36302  Solanum  tuberosum  USA   1997  +  

 SCRP240   Solanum  tuberosum  Netherlands ?  +  

 SCRP241   Solanum  tuberosum  Netherlands  ?  +  

 SCRP242   Solanum  tuberosum  Australia  ?  +  

 = + ������ ������� ��-��� = ����� ������� ��-�� ]�` . = pink rot, - = no pink rot+  
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 i!0����� *�Z ?�2#3     9Q�#�� 9Q� �����SUD26  Phytophthora melonis ) AQ�#�(    oQ6� �Q�-�� 3

��� �+ �����  9�#�� 
� �����SCRP232  P. drechsleri) �L ( �+ �3� v�� �# ��°Ce�.  
Fig. 1. Reaction of potato tuber to Phytophthora melonis isolate SUD26 (right) and P. drechsleri isolate 

SCRP232 (left) after 5 days at 20 ºC. 

  
)SCRP232(  92 A�# #� ����� ������� ��-�� A��
P �-#�'� A<2 c
� +
'"	 �# �� �'q

A�# *+$2 �"q ���P 9� .  
    *�Z �+ ����� o6� ��-��  ��� 
	       $Q� $�# �+ wk
�'q# 92 �����       iQ�
` �Q��=6M ?�Q!�	

�
���     + A�# *
�� 3 #�  �
��� ,�� �    ��� *�Z +��'� 
	         [Q_R` �3$Q� �5� ��Z# 92 �����
[	  �� X
0��     �� +$& 9� $O8�� �6�0          AQ�# n�@<� i�
/ A-��� 9� 3 �0
�)   i!Q0� .(  
Q�#

      ,�� ��
� [_R` ,�# ���$���   
� ��     *�Z H$� �# �� 97�/+    +�0 ]
l6# 
	 .    X
Q�� ,Q�# �# $'�j
         �# �� 3 A(�6 *�	
<� i�
/ �;6� ��	       *��/ 9� i��5� ����� o6� X
�� 4�� ,�#     9Q� 3 #

  �� *
�� v���� +�0 .?�
��M                   [Q/� 9Q� �Q�_R` ,�Q�L �Q�-�� 9Q2 �Q6+#+ X
Q<6 ��
��7� 
	  
��� +�#�6 �;'(� #3 ����� .  

   i2 �+         �
��� XY  � �# *+
"'�# �0 $2m 92 96�� X
�	      �!���6�Q(2
� z#�	# #$� #�  9Q�

Archive of SID

www.SID.ir

www.SID.ir


 e��

3�  *~  i;6# +��� �+  
�'P# 
	  A�+3�8� #�#+ �     A�# �
!6# i�
/ $�Z 
	 . �+ 
�# 96��   ��
Q	
   A@�� #$;�	 i�
!� 92         � �!"� #$� U�/+ �#=�# 96
;� �6�#+ �'P
�03�\�~     \-�Q|-�� %
Q	

 9j A�#       9��=	 $� 3 $� X
�� \�  ��Q0
� .      �Q/#$'&# ��
"Q� ,'&
Q� ,�#$�
Q��Z Q�$  4
�Q��OP �#   
A@��     #�#+ 92 �'P
�03�\�~  ��6
� %
	 
� ��%�#�     �� ���0
� ��+
� 3 ��)3     X#��` 9� �6#��
�
���       96�� ,��L n�@<� A-��� 9� 9��6
� 
	   *
;<�
��M �+ ��
	       �Q�2  Q�2 ���Q�` 
	 .

H3� ,�$'�� 92 �6�#+ *��7` X
�^�	 ,�"-:� 9L$�# #$� 96�� n�@<�  $� ��'5� ����
!� 
	
XM �!�'6Y �
'P
� �� 
	 �0
�.  

  

��
����
����
����
��        
9NqR� A�� 4
8"� 9� (75-77)+�0 9��#$� �(��;6# ,'� .  

 

  

 X
��6�
;6 �6
<6:  �&�'(� 
)� *+#�    �Q�� ,��-#.
�) �
�$"��/         ,-#�Q0 +�#3+# �Q���+ 3 ��Q0
	
1�2  �      9Q(�:� 3 �#$�Q0 *
;Q<6#+ ��3
Q<2 *�!Q<6#+ �!0=>	
�� ?@�

����
!�# 4
�
56 4
7�78�  

Archive of SID

www.SID.ir

www.SID.ir

