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 �?9� ���	94	� 5I � & 5I � & �+ "'�Z� ��	94	��+  "'�Z� ���()� a4	� 3# F6 �?	;/ ' �3D �Y�� �?	;/ 	+

�	2b c	)>/ ^� "# ��	H-# 	+ ��	94	� �0 dFI#' ))V8 ��" W�� �+ $t	8����! 7 .O'	>/ (R) :30 -0 �Y��� O'	>/ �
)� 

(MR) :50 -31 �Y��� c	9M �
)� (MS): 70-51 �Y�� �c	9M ' (S) :100-71 �Y�� )2007 ,Lindermann and 

Davis.(  5/	� d�	/"D eF� �#�Z8)$t	+�/ �()� (@)8 �A �0 *#�+ ) �	2b�0	� *#�+ �#�Z8 ^� ' �	
)8 *#�+ �#�Z8(  eF� '

0 �� ��	94	�� + �#�Z8 � . "'�Z� ���()� a4	�)��	94	� 5I � & �+ "'�Z� � & �?9� ( sX/	I W�& c	# �+

 $��	\8 ��	V-/	�O�� 	+  *�	/D �#[�#SAS  *�	/D 5)�;8 ' ��[B87)T�	)/ ' �Fb 3 /"D 	+ 	0 �F/#�  �9�	>/ 7Z�#� *#����.   

  

C��(�  

���'������ ��(<	� �� �	���� :'# �� �� CD 3	-4����� �	2+ 5�#3D z�+ ' ��� [? �8^b I 	0 3	-4�� ��	 "# �8 

+ �� �	b� ' ZF8 ' *��" U	8 $ ' ���� + ��0	(/ 5+	% �% & ' �F8 *'� �Z�	� �3	-4�� "# $4�+ �� . {#�&# r	4 sp 
V/

-�#� �#�% :D * � 54#� *� ! �� �� CD 3	-4�� ' � + $� ' 7)TF sX/	I ��	+ *#�#� [)� �(���F . �I *��# / ��

� )/ �� + ���� *�	
)+ �V 8 $/ $%	+ �4�� *'� 5\� �4D �� 	0 $C	M�� ����	/ z�+ �I$/ 3#[4 sX/	I 	0 ����I .  

  

� = ���&�	�()�(�)   

#���	
)+ *"	 �!#� -� -)� ��	+ "# + ��) � *	0� v�	% � �M 5)C�  G);/ �+ "	)� ' �� + 5Z(/ �)�'��	 *	0

�(I  $+	.-�#��#� .,)0 �# ��# �� 3'�+ *	0�#�9)/  	0(Oomycetes)  "#�F!�� ��� *	0 ���I �(I G);/ *'� �
)� *	0 

  $+	.-�# (CMA-PCRP)  �+�(I G);/ + $/ 
6 *	0�  �	!D e� 0 :D �o�'(Carrot Juice Agar, CA) ���� 5>-F/ .
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#�� �F�D�� �# O"p"'� �� *"	+ J� Y �9.� *	0v�	% G 8 �(I G);/ 	8 ��)T� (� ��)� � '��F! *	0 . G);/

 �VC	g/ ' �)]Z8 *#�+ �(I G);/ 7��-2+ ���V-/ 5�p� �+ �	!D e� 0 :D �(I#� -� -)��� ��#� a).(8 	0 . ��� #��"

,)0�M �C	M �� 3D *'� 	0 �(I G);/ G#'J�K ��D 5]/ �T�� $/ 
6 *	0- $F)/" l) ' �	!D -"'�-9I�-	!D �

� + .+� ��	 3D �)28 �'� �'X6 7)�	� [)� 3D �)28 �F�[0 ' �T�� G);/ '� "# �8 � + �8 .  

#�� *"	#� -� -)� �(�� "# �-90 3	-4�� ��) � *	0  �# �� �#�� + $� v�	% #��" ��	+ 7�# �� �	V� *� �M O )8  	0

��#� . �+ �'X6�9)/�#�# v�	% �	0 5]/ a%	� *	0Fusarium �Macrophomina  'Rosellinia  3	-4�� "# $4�+ �(�� "# [)�

�-90 � )/ �� #�� �#� .  

3[F+'�-)�'��I	-F� (PCNB) �)y|8*  "# �V�	
/ ��O ��#" � ��� ��#�� 	0 . �E�S 7��-2+PCNB  ��� "# �V�	
/ ��

�)�'��	  *	0Penicillium � Alternaria 'Aspergillus �ppm 175 7))V8 �� )��#� ��(� ��#� 3	(� 	0 ��# .( 7)9��	
)�

 �+�)�'��	 �� ! ' 	0  O ��#" � ,�-./ *	0$C' � + �y /  *�y# *'��9)/ T�" R�� *	0 ��#�� ���C# . "#v�	% dI

 �'"	9Z
�	0 �I sp 
V/$� ��� "# �V�	
/ *#�+ O )8 G);/ �� 	0 �(I �
)� *	0 # $+	.-�$/ ��	�# 	H-# ����! �(� ��

�� ! $4�+ ��� �+ #��"  *	0#� -� -)�  �� ! 5]/P. cactorum  ��#� $HF/ �y#(Drenth and Sendall, 2001) . ��	2� ��

 ��#�� '�#� -� -)� �+   �'�� W��1 �+ �/D ����.   
 

 �'��1- #���� 	0* #� -� -)�* +�/ 3	-4�� "# ��/D ��� ) �-90 # �#��	T-9� >;8$8	>) �	
I �2� 

Table 1. Isolates of Phytophthora obtained from stone fruit trees in Kamalshahr Research Station  
��� �(I $0	)! ��	+ 

Cultured tissue  

3	+[)/ 

Host  

�� ! 

Species  

 ��#�� O	�  

Isolate name 

��#�� ��	
�  

Isolate No.  

�% &  Crown  CD��"  Apricot  P. cactorum ST107 1 

�(��  Root  O#�	+  Almo  P. cactorum ST153 2 

 

 '� �0 �.���F!��  �(I G);/ *'� �+CA �	-4	 3'�+ 	� 1EF/	�  	+ �I � + �	��# �)�I)1371 (� �>+	g/��# .

 *	/� �� ��#�� '� �025 $-�	 ����  fg ' �-�#� $?	F/ ��� �#�!^-(8 $-�	 ��  ��6 �� #� *�-/��  �� "'�

����I .����#  �9�� � � 	0(Homothallic) ��� +  '�+ O#�I �0 �(I G);/ *'� $t	2F8  5]/ �/	� *	0CA  *�	�" �#�V8

##� L# $9F� *	0#����I �)C 8 � L . �g% 7)T�	)/ ' � + {	H� ' {	Y O )� !''# ��# ��29 � + �-/'�Z)/ .*���-�D  	0

 s	/ 
6+ � 3A#�	� J� Y(Paragyneous)  $C' �� ++ $0	! � 3o)H/D J� Y(Amphygyneous)  ��0	(/ 10���� . �g%

##� L' �'�M �� 	025 -23 '�Z)/� + �-/ .O �o�#� L# �-9��+ 5)�	� *#�#� ' *'�I $0	! $C' * �)+ sp 
V/ 	0

(Papillate) � + ��) 5Z�1 .(�	� J	\.(/ 7-��! �E� �� 	+ + �� ! '� �0 ���� 3# F6P. cactorum $t		F� ������! . 

  

  

 5Z�1 -  �o�#� L# r � �� �-9��+ 5)�	� OP. cactorum  
Fig. 1. Papillate sporangium in P. cactorum 
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�4	� "#*	0 �� 
� [)� �� CD 3	-4�� $t# 0#�� #� -� -)� $C' ����! *�#��+����T� *"	 . W g $+	�"�# *#�+

�()� 3'�� G�#�� �� �/'	>/  ��#�� "# *#ST107 ����! ��	H-# .  

  

�D;��� ��� ���$ �� >-�. C��(��()�� #�
 ��;  

�"#��#  "'�Z� � & *�)!) 5Z�2 (�� ��	/ "# _� "'�  �I �#� 3	(� $�" �� "'�Z� ���()� a4	�@)8 �A  J'	H-/ 	0

� + ) �'��2 .(�+�	2b c	)>/ c	#  �$�	8 �H0 @)8 �A3547 �3554 �3553 �3542 �3538 �3528  '3515  d)+ 	+

 "#70  $!� CD �Y���+  3# F6 �c	9M @)8 �A '3512  �
)� 3# F6 �+ O'	>/�-� ���� *�F+ ) �'��3 .( 

�+ )C�QCD 5Q�F� 	� ' $t	��-I	+ $!� Q4�+ 3�� �Q��	94	� "# $ ��#��	� 3	Z/# �	03D "# *�#��+�' 	0Q ' ��#�� � 

��#� 3D �+ x +�/ *	0������! {�M 	0 .+	F+����! ��	H-# ��	V-/	� $��	\8 sX/	I W�& "# 7�#� . 

  

  

�5Z2-  ��	94	� "'�Z� CD*  $-�	+ �(I 	+ ��� �� CDP. cactorum  
Fig. 2. Necrosis of plum shoot infected with P. cactorum 

  

 �'��2- _�	��#' ��[B8  a4	�"'�Z� ���()� ) � & ��	94	� /� & "'�Z� ( ��� �	B�#G 8 #�� ��ST107 P. cactorum 

��	94	� *'�  �(0 *	0@)8 �A   CD 

Table 2. Analysis of variance of necrosis extension index (necrosis length/shoot length) induced by 
 P. cactorum isolate ST107 on shoots of eight plum genotypes 

7)T�	)/ V+�/J	 

MS 

*�#"D ���� 

df.  

)�8 R?F/J#�) 

 

S.O.V.  

2.204
*  

7  @)8 �A   Genotype  

12.386  107  	g4  Error  

14.590 114  5I  Total  

45.000   J#�))�8 l��� �Y�� CV.%  

* :$FV/ �#�fg ��  �	
-M#5%.                                                        .*: Significant difference at 5% level of probability  

 



��������	�
 ���� ��� �3 ��	
� �3 �	 �1393 

  

221 

�	2b c	)>/ "# ��	H-# ' @)8 �A �0 *#�+ "'�Z� ���()� a4	� �Y�� 7)T�	)/ �?	;/ 	+  �0 dFI#' �$-
9%

 ����! 7))V8 @)8 �A) �'��3 .(@)8 �A �
0  ' ���� �� CD �()� 3'�� G�#�� �� *�	
)+ 7�# �+ 	0 @)8 �A �H0 	+

 *p	+ a4	� 7)T�	)/ �Y��70 ���#� 3	(� �)	9M dFI#' �Y�� . @)8 �A 	2F83512  a4	� 7)T�	)/ 	+47  �Y��

 �#� 3	(� O'	>/ �
)� dFI#')�'��3 .(dFI#' "'�+  �HY $-C	M '� *	0)"'�Z� 3'�+ ��	94	� ( ^� 	�) �� "'�Z� "'�+

��	94	� � & O	
8 (@)8 �A �� *� 
6 �/'	>/ � �' "# $I	M 7Z
/ �J#�0	(/ "# *�	)9+ ��  *�	
)+ 7�# �+  CD *	0

�	+� .  

  

�'�� 3-  7)T�	)/ �9�	>/ a4	� ��#�� G 8 ��� �	B�# "'�Z� ���()�ST107 P. cactorum ��	94	� *'�  �(0 *	0

3D dFI#' '  CD @)8 �A *�	
)+ �+ 	0 

Table 3. Mean comparison of necrosis extension index (necrosis length/shoot length) induced by P. 

cactorum isolate ST107 on shoots of eight plum genotypes and their response to disease 

dFI#' 

Reaction 

"'�Z� ���()� a4	� 7)T�	)/ 

Necrosis extension index mean  

@)8 �A �I 

Genotype code   

c	9M  S  0.96a 3547 

c	9M  S  0.88a 3554 

c	9M  S  0.79a 3553 

c	9M  S  0.73ab 3542 

c	9M  S  0.72ab 3538 

c	9M  S  0.71ab 3515 

c	9M  S 0.70ab 3528 

O'	>/ �
)�  MR 0.47b 3512 

S: Susceptible; MR: Moderately Resistant. 
7)T�	)/  	0 J'	H-/ {'�M 	+$FV/ {X-4# *#�#� �#�  �	
-M# fg ��5 �F/#� �Fb 3 /"D c	# �+ �Y�� �F-90 7Z�#� *# .  

Mean with different letters are significantly different at 5% level of probability according to Duncan's multiple range 

test.  

 

E1�  

#�� *"	�9)/�#�#  #� -� -)� �� 
� JXZ(/ 5)C� �+ � )/ 3	-4�� "# *�#��+ *�	
)+ ��	 	+ 1tX6 �2+	(/ '	0 � �M �

v�	%�� ! ' '��F! *	0$� *	0 �� ' O )8 "# ��	H-# ^9dZb�	%0 �'"	9Z
�	)5)C� �+ # �y�V�	
/   $!�FFI *'� �I

�� ! "# $4�+ ���  *	0#� -� -)� ��#�(�# �#�
0 *�� JXZ(/ 	+ ��# 
0 � .$-�D  "# *�)! �� *#�+ �I ��� �	� ^)8 )+

$� ��� O )8  ��	 ' 	0�9)/�#�# �(I G);/ �+ 	0 �
)� *	0  $/ ��'[�# $+	.-�# �$/ �� �� ! "# $4�+ ��� "# ��# 8  *	0

#� -� -)�  ��
� "#P. cactorum  *�)! �� ��	
�(Kato et al., 1990; Jeffers and Aldwinckle, 1987).  �� 7�#�+	F+

�(I G);/ �(� ��	H-# ��	/ 7�# "# �=)>;8 7�# �� ��	H-# �� / *	0 .�'X6 �+  �7�##� -� -)� 	% ��	 	+ �+	%� ��v�  *	0

$/ ��� �FI �	)9+ '��F! #�� 7�#�+	F+ �FI��	 �	I 3D *"	 �9)� *# .#���� ! ��Z/ *"	 $� ��V-/ *	0  "# O )8

�-90 � )/ 3	-4�� $/ �#�3D d>� �+ $�)C� ��# 8 ��	+ *�	
)+ �	B�# �� 	0 �I  ' =)>;8 �+ "	)�$��+ d)+��#� *�8 .

�� WXY# �� 12/ {#�0# "# $Z��-90 � )/ 3	-4 7)+ ���?)0 ��	� ^� �+ $+	)-� �#� �� !   CD $Z)-�A �F)/" 	+ *# ' �� !
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�# �-90 �]I# 	+ �� )� �)�+	% �I ��	+ �-�#� #� 3#�#� .��	� 1I G�#�� �+ �?9� �� ! '  CD *	0  r	4 �$+D  ' $t	)�% *	0

*�	
)+ "# *�	)9+ � ' ��#� 3	(� $tp	+ 5
;8 *[I	4 *	0r	4 �  �F-90 �	!"	 �	)9+ 3#��# *	0) �	)��#�1375 .(

@)8 �A  *	0� � / � R%#' �� ! '  CD 3 )9Z�I ��(/ $�	?S	+ J	>)>;8 �	T-9�# �Z7)  ��� U�I�+ �\;F/ �6 
B/ 

  *���$/ 5)Z(8 #�  �F0� �I1%� *�#�V8 5/	��  ��	�' 1%�-��	�  �# .*�	
)+ �+ 3� + O'	>/  "# *[I	4 *	0 ��
�

#� -� -)� 12/ "# $!o�' 7��8 $/ :	9M �+ : 4 ��	� ^� *	0 ��D .�!#��	� �I �# ��� 3# F6 R+	F/ $4�+ �� �b   CD *	0

�-90 7)+ �� �� ! ' p	+ $?9� 5
;8 *#�#� 3#�#� �+ *�8#� -� -)�  �F-90(Browne and Mircetich, 1995)  $C'

$+	�"�# V/ "# 5?% $0	T(�	/"D *	0@L)8 �A $�� �)/# *	0 �# O"p *�/# d.+ .  

dC	b "# �T�� $Z� ��	� �/'	>/ $+	�"�# �� $�Y# *	0  �+ 	0#� -� -)� �E� �� / �� ! :	.-�# �#� -� -)�  �Q�	/ *#�+  $Q�"

��	� �	0 .�� 
� s	��Y =)>;8 7�# �� �	
I q	+ �� CD *	0 7)T(/ ' �2�  ��� �� ' ���Q� R%#' $��+ �� /  $Q��+   *	Q0

 �'�;/=)>;8 7�# �� ��� O	B�# �� ! �P. cactorum + ��� ! n F8 $C' ��/D ��  *	0#� -� -)�  " F0 � (I ' �>gF/ ��

�# ��(� �	Z�D 	/ �+ .+��� ! �	Z��/D ��;-/ Jp	�# �� �	]/ 3# F6  "# *��V-/ *	0#� -� -)� +�   *�	Q
)+ 5Q/	6 3# F6 *#"

 $!�) �#� -� -)�$t $/ $��V/ '��! �% & ' �(�� �/	��+ ' �� � + $MXY# *	0 *#��� ! "# $4�+    1Q0 1Q2/ *	Q0  3	Q/"

$/ O	B�# � � )Mircetich and Matheron, 1983( .  �Q� ! 	�'�# ��P. cinnamomi  Q+�       '��Q! :�Q./ $�QY# �Q� ! 3# QF6

$+	�"�# ' ��� $��V/  �# ��Q� �	� �� ! �+ �?9� *�	
)+ �+ WXY# *	0  $Q/ O	QB  � Q� (Vettraino et al., 2003) .  7�#�+	QF+

�� ! 	8 �# O"p � (I fg �� ���-9! J	VC	g/  $�Y# *	0 #� Q-� -)� *�	Q
)+ *  �Q�	� *'� #"   �-Q90 *	Q0  7)Q)V8 3#�#�

����! .  

	8 3 FI �/'	>/ $+	�"�#��	� ' O	%�# + *�	
)+ 7�# �+ � (I �� �� ! '  CD *	0�  � Q\4  	Q+   ��	H-Q# �Qw0	)! "#  *	Q0

-�	+ �(IQB�# $Q O	�(Q�# �� .H-# �� / �'�Q)>;8 7�# �� ��	Q�� O	B�# 3	D ' R�� �	)9+ = .+ � 7Q�# � \4  �QI

��Q[@)8 �A *�	��"# CD *	0Q� ! '  Q);/ *'� �Q �(I GMS Z/# 'Q-9! 3	QV8 ��Q�A �#�Q Q)8 Q@    Q)+ �Q+ 	Q0Q "# d20 

6Q-M#� �+ ��Q/# $Q3	Z ���Q �� +. F�Q  Q+�	I �Q�	+ �(I *�'	Q��   QY# �� *�	Q�" *	Q0Q Q)! WXQ   *�	Q
)+ n# Q�# �Q+ 3	0	   	Q0

��#�.(van den Bulk, 1991)   _� �� ' 3	/��F)C(Lindermann and Davis, 2007)    �Qw0	)! *'� *�	Q
)+ 1QtX6   *	Q0

�	2b c	)>/ 	+ #� $-�	+ �(I  $��+ $�	8   �!�	Q
)+ �Q+ #� $�TF� ,�-./ 3	-4�� dFI#' 'P. ramorum   �Q���I �Q?y .

��	� �!�	
)+ �+ �()� 3'�� G�#�� �� [)� '�	I''D *	0P. cinnamomi �� �	+�S�� (Kurtz, 2012) .  �1C	Q 3	0	)! �#�V8

 �#�V8 �"#��# '14" *#�+ �(�� *	0 ���*�F+ + �/'	>/ W g ����� �-��! �	I. ��	�   l)Q *	0MM106  'M26   �� [Q)�

3'�� G�#�� �()� *# 	+  ��	\6P. cactorum ���� �	+�S �I ���#� 3	(� $tp	+ �/'	>/ $4�+.    *#�Q+ ��	Q\6 7�#  �	Q+�S

3 �I  $-�	+ �(I G);/ �� $T��� J 8 *	0 [)�+ �)>� / 	+� �	I �� ���+(Rosati et al., 1990)  .  
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