
 ����� ��	
� � 
���	�� ��
� � ���� / �	���� /  ��	� ��! /�	"#�	$%&'(

���

)��* ��+, 
	-Phytophthora �!./	-0�	� �	"�1 �! 
���	�� 
�	2 


�� 	- �
� 34561 7	�8%

�5�9:

 ��;
� )����<�)��* ��+,  
	-Phytophthora �! ./	- ��� �! 
���	�� 
�	2 
�	�	- 
%&=> 	$ %&=&?4 <�#� �!  5@

�� ��	A$ 	$ ?�	"#� B
$ �1 <� )�	C!�� 
<"����� 5
: �! <� )�	C!�� ��	A$ 	$ �DE� B
$ �1 5���� )�	C!�� �1 � F !�<� 5���� )�	C!
 GH�� )IA�J��@ )� 
�1!<� )���� ./ �1 )�	�-	� 5 �	K�4	��/ )� )�@	�E� �94<"961 F415- � 	�! 3���$ 3�8 �  �!<�  �1 LM � 5 

 3���$pH�	�- N��� ):�	M �1 �5��1�O* � ���
1<��	P 
�	�152 ���6 Q<� J	�IP �1 �!	R"�1 	� S 34<� � ��	H"�1 )��� T�U� PARPH

 
	�! �! � �	A"�1ºC>V5  �!1! �1<P )
*<M ���W 	$  . � 5  )" 1O* Y  ?4 J5� )� )�15-	  �5� �2 )�1! 5
: S�	P )
*<M <- Z1<�1 �!

 <IA� ./ )� L[�
1<�1 
	�! �! F�	����� ��� <4� ���\�1��[�1 5�6�$ $<P ]	5  �!1! �1 .)4152 � L
2 G�H�$ �1 LM 1��"��"�� 
	-
�! �	�� � �94^�6��<� J	�@�_C �1 �!	R"�1 	� 
�	� G6	C4	F�<* �1<P �4	�	
  !��� )��* 5, 	$ <�"�� 
	-5��� `�� �.

)��* Y6	D F��!	�<* � N�M	M ��5� a�� �1 	-� )� `��"� b1<c�1 P. drechsleri � P. cryptogea5�!��  .1   <dc�1 �! )d��* �! 34./ 	d- 

             F 1! !�2� e�� <RC � f��	4 g�15�[� g5���� g��<�R�	� gF !�<� )AI
� N�	  �	"�1 
�	2 .    �! 	��/ �����	�	-     Ndh1�1 � �	"#�	$ g�	�� 


F�	4 i-	� 1�- �5  !<� 	� �6� !�� <c�15, e�h	M .)��* !�1�� �C<� �! N�M	M 
1�1! 
	-5
�	�P. capsici �dC<� �   )d��* �1 <dK4!   
	d-
    54!<* 
�	�152 e�� 1��"��"�� )"C	
 	�.  )��* F���2 �	���        545d  �	�d#� ��� �<"M )�	C�	� �1 5�� ./ �����<9�� <4	� � 1��"��"�� 
	-

 � !��  )
���      �	� �P1�� �C<� �! )�)      ./ �I�U� F#4� �*!�6/ F�� )� bk	�",1(  �� <R@ )�5���.      � �1 b	d�6	D 1��d"��"�� S�	P  
	-<�d#
� ��	CJ�5� )��	�	� �1   5d�54!<K� 
�	d�152 ��!��! 5� ):	4�! �1 �6� 5  
�	�152 ��	��� 
	- .  �1 i�d�Vm % )d4152 �1  
�� 	d-

)o-	�*�1<�  5�  ��6	� 
	-g
�	���1�5�!�� .

�^1�
	-
5��� :./	- 
 g
���	�� 
�	2Phytophthora0�	� g

� . ��	
� �
	��� �	�����	�����
�	�� ������� ���� �	 ���� ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	���� /  ��	� ��! / �	"#�	$%&'(

��!

)�5A�

"#         $%	& ��� '	(��� 
� �
 ��)& *(� ��
�	�� �
	+ �	�  �	,�

  ��
�� ��	�� �	���
	��� .  �	+ -�. 	)�#$ 	,+%     � /	,0 1�
2 �

         $,%	& ��� 3�4,�� 
	,���� 56	� ��	�� ��4&       �,�7 � /�,8�& �	,�

   �& 	���&49�� 	: /�8�&��4� .      �,�0� '	� �
; 
� ,�
��� �	,�

             <,&�46 '	,(��� =4,>0 
� 	,��� ?9�@& �	�
4�� 
� ��	%�

�
	�����    	� ��	�� �"#	�  � $,�A�� 1
4B ��
�	�� �
	+ �

      �,
�	& �,C9�@& <&�46 $� D�� ��� D�	E F
	,G 	,� ) ! �I ��J �

�K  ��L  ���  �ML  �M�  �KJ  �KK  �KN  �KL  �NJ  �NK�N�   � N!( �

 	,,��4:	��)�! �MJ � K� (����	,,� � �	,,� )MM �M! �MI � K� (

  P	,,A4%���	� � Q	,,�	�� 
� �
	,,��� �,R4& )�N ( S,,�4:"#	,,� �

  �& <(�
& �
	+��4� .   DT�&� =4>0 -%� 
�      D,�4U
 $,� 	,�

            ��,� V@,�& � $,�A�� 
��G $WR	X& �
4& ����� �
�T� D���

  $�4� $� D��       Y,R	7 
� �
4�A4��A ?9�@& �	�"# 	,�   �
	,+ �

        1Z4,>8& ��
 � $���� �4+� ��
�	��   ?,9�@& �
	,�����

 �
�T� )! �I �MJ �ML �M� �KK �KN �NJ �N� � NL.(

                �� ��	C�,�� $,� 
4,[\& $,� �U	,(� 
� $9],T& -%�"# 	,� �

   �& �:�%�� �
�T� DA	%�	�  ��	� )!  �L  ��L  �MK  �KJ  �NK�N� �

N! (   ^_: �����    -�,
; Q��,� ��4C6�,. "# 	,�%  1
4,B �

 D�� $�A�� )� �L ��M �MJ �MN �K! �KI �NN � N�.(

   D���� $� $+4: 	��
	���	�    =4,>@� Q��,%� 
� ��`�	,0 �

$�4�         �
�� 	)�# '	(��� 
� ��)& *(� "# ��
4�A4��A ?9�@& �	� .

      $,�4� ��	%�
 *��ab -%� �� c��      
� �
4,�A4��A �	,�"# 	,� �

     �4� d
	A Q	��� 
� ��
�	�� �
	+ .$B_0    *��ab -%� �� ��

 D�� ��� ^
�`� e_[G)K.(

!1��q�� � 	-

% . 
�1!<� )����

    '	� '4U 
��KIMf�KIK 
4U $�      �� $�	0��
 ��T& �� $�	��	& 

 '4U $�   �[%�(: �JJ         �,� $;	%
� D�b g�	�T� h
: �� ��&49�� 

       � D����& Q	0 <b 	: Q���
� -�
; i�      �� ��4�,� $�	0��
 �� 

               �� D,����& ���,��� 
� Q	,0 ��%�,G <b 	: �7_� $ 
: ������

 ���	E $X(�      ���j ?9�@& <B�4A $� �J     �
���,� $,�4�� "# ���R 

         ��%���R� D%��� �
���� $�4�� Q	&� 
� � �%���(EC)   �	&� � 

 ������ "#  ������ .$�4��       �
�	& � %� ?9�@& kU	
& �� "# �	�

           
� `�� -�l	& � ��R�� �
4b	� �D@� �� �m4�	% �Q���n� ��C0

�%��� �
�# o�+ '	� oG�4& �� �0��.

> .152 
�	�

    $9B	A_� �	 �%	&�# 
�pH   ����,�� "#    ��,�� �,%���     �� p,b � 

 c	B���j <�9& $;
	b 	� Q���CC�JJ �����_b c�q 
�   g,%


	�     �	W�� $� c�>& KJ×MJ ���	�     k�6 $� ��&KfM ���	�    $,�@%
 ��&

� g% ���j  �XG $� gT%� �B!�9�&   -%��,�4��R s�� ��&  $,�

  %	&�# S%��� 
� � $A	.� c�q �� �	 �$ ��
��  �,�)L (  �� p,bNL

 gT%� D6	�            g,�0 �� pb � ���� $�T� $R4R "# 	� 1	[��& �	�

        �
# ��	,j ��,�b g�,�: �,� $� s�� $WXG �� �t7	� $R4j 	� Q���

 
	,,�# 1
2(CMA)��,,��4R� ��
�� )ml/µg�J / -�,,T%
	��b( �,,n&# 

 -�9�,,�)ml/µgM�J( -�,,Tn&	C%
 �)ml/µg�J( '��	,,T���� �

)ml/µg�J (�PCNB�)ml/µg�JJ) (PARPH) (M��KM ( '	(��

 �� ���� .    <G��,j "# $,�4�� �� �����J    1	,[��& s�,� $,WXG 

 ��	C����%��� .

& . G�H�$

   $
��b 
4)q �� pb           $,��� �,
; s�,� 1	,WXG c��U� �F
	G �	�

               $,� pn,� � �,� ���� 
��G Y� g% 1�& $� $����	� ����4+

       %� 
� � �
�A	% '	(��� Q���� �X(& "#     �	&� 
� D�	�
49A 
4� �

�:   �,� $���t� v	 .      w��,�� 
4,)q �� p,b       �,�R4: � �
�
	,� �	,�

   p
+ i%4�\��
4n��Phytophthora   DA�� 
��G �%	�	
� �
4& .

����  $�4� -��W:  VR	,0 �� pb 	�   w��,�� <��,�: � ��	,�  �	,�

   	&� �	�� � �
�
	�%           �,[�W& �	��,�9� �� ��	C�,�� 	,� �)��  �NM � 

NI ($�4� �	
� 	�  �%	���� .      ��4,R# 1	[��& s�� 1	WXG �B
�

�%��� $[�	8& 1���	�& w	�: 
� �
4�A4��A $�.

r .
�	���1� �4

$%��+       S�,8& ��
 �
4,�A4��A VR	,0 �	,�CMA � ���� �,�
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html


)��* ��+,- 
	Phytophthora./ �!0�	� �	"�1 �! 
���	�� 
�	2 
	-

��I

pn�   $��� 	)�# ��
           �	,&� 
� � �� ���� 
��G 1
2 Q���� �	�
OCM�    1�& $� �   ��
 $ ��
�� �,%��� . $,���     �`,�
9� 1
2 �	,�

           $� ����� �)� iG
 �[R	U $x�	�� $G4U c��U� �
4�A4��A 	� ���

             S%��� 
� � �� ���� 
��G ���4� ���� ��
 Q���� /	0 
� e_[G

  $�	@9�$ ��
���%��� .    _6 ���,� �� �W� ,%      � $,�%
 ��
	,��� i

     S�8& ��
 ��4R# Q	�	�� $G4UPARPH   <,&	6 � �,%��� D�� 

��\& �%	�	
� �
4& � ��	���+ �
	���DA�� 
��G .

 s4	"�

% .G�H�$ � 
�	�152

 $%��+ �y��     �� �
4,�A4��A �	�"# 	,�        d
	,A Q	�,�� 
� �
	,+ �

$�4�     w4�\��
4n�� ��
�� $� <�b	b Q��� �	�    ����� ��6	G 	� �	�

  ���4� ��� 	% .  �R�aA�)Q4����C�R��b (      �� �9�0 
� $T%
 d	&# �

$%��+  �4� �4)�& 	� . $%��+ �y��   �
 $� 
�	G 	�   �	,&� 
� �ºCK�

  ���4��R�              �,��4� �,�
 �,G	A e_,B� 	,% i,� ��
 �0��  .  w	,�:

$%��+  ���4� g�R	:���� 	� .      ��7 <y& ��R4: 1	�B4>0 d	�� ��

  	,,,&� �	,,,�� � �,,,T
+%   $,,,�4� �� $,,,� k,,,9W�& e��,,,y�� �

P. drechsleri  �P. cryptogea �,��4� .    
�	,� 
	�,T� �
�4,& 
�

$,,%��+ ,,� ���	,,�& `,,�� <,,�b	b ��
�� �	,,�$,,�4� $,,� $,,� ���

P. capsici�
���� k9W: .   ���,����b $,�	0
	� �� �W� $%��+ -%�

  S(A 
	� g% 
4U $�    ��	���+ �4[�� �� .$%��+   _�b	b Q��� �	�

 $�	0��
 ��      �� � D@,� �,� �R�4,j 
� �
	,+ D�� 
�� �	�

"4+           �,��%��� ��	,���+ 
4,A� $,� `,�� �C0 1	7	� -�� �	� .

  
4n�� ��R4: D6��� 
� w4�\� $%��+     �4,� 1�	,C�& 	� .   �� �,0��

$%��+             1
4,B 
� � �,��4� $,T%
 d	&# <���: $� 
�	G S(A 	�

 
4n�� <���:�        $%��+ �� $��� -%� $� ���4� _�b	b �G	A w4�\� �	�

 e	[R	7P. crytogea  �,� ���� V�@,�:  . $,�4�   �� �
4,�A4��A �	,�

$�	0��
  ��	���+ ��R�� � 
4n�	� �	� �,��  ��
 Y,>& 
� � 

�l	&Z	� D�W�+ �� -%���4� 
��
40�� �.

 gT%� �y��      � ���� $� ��4R# e	[R	7 1	[��& �	�z�z  ���4� D�T&

    $�4� �
 	)�# ����� $�      �,& <��,�: w4,���b �	� �,���� .  V�@,�:

    �,,�R4: Q��,,� 1	,,[��& g,,T%� c��,,U� 
� �
4,,�A4��A p
,,+

  w	,,�: c��,,U� {	,,8R -%�,,� � �4,,� -,,��& �,,�7 w4�\��
4n,,��

gT%�   1	[��& �	�$���         � �,� ���� 
��,G $����	� ����4+ �	�

    ���� V�@,�: �,|� �
4& F
	G p
+ w4�\��
4n�� ��R4: �� pb

�� .    '��	T���� Q��� $A	.�)KM (     Q4,%����b� 	% �)N� ( ��E},:

$�4� ctj 
� ����
;D���� w4���b �	�.

> .    F���2 ��_� J1<��t$Phytophthora  �!./	-  
�	2 


 
���	��

  F
	GPhytophthora   w	�: 
� �	,& 	,�     $,�	0��
 �� '	,� �  �	,�

   ��	���+ d
	A��          '4,>A 
� ��	,���+ Q�`,�& �y���j �R� 

         ��� Q	,�� Q	�,T&� <,>A 
� ��%�,� *�	� � �4� `�l	b � 
	)�

)  <��� .( $X��
 ~�� Q�`�& -�� ��EC  �
4,�A4��A D�W�+ � "# 

   "# 
� ��� ��%�    1�����: �R� EC  $X(� 
� "#   �� �,W� D�	E ��

  
� �������b o��\&�	&	�    �4,� �4),�& e_&	,� '	,� ?9�@& � .

         *%�`,A� $,� �
 
4%�),� �,0��� 	,: -%�
��,A <%��� �� Q# Q�`�&

     ��� Q	,�� *%�`A� ���
 �*�	� �	& $� �� �W� � D��t� .  Q�`,�&

   � 	&�EC    
� �,� $,�	0��
 '4,U 
� "#  �	,& 	,�  �D,�)[%�
� �

        ���� Q	�� g% '��+ 
� �	& �� � 
2# �����&D�� ���  .  Q�`,�&

EC         �������b o��\& �� <[G �� $�	0��
 "# )�	 �T%�  �	��  	: 

N (   '4U 
��	&	�        �� �,W� $9,B	A_� �,R� �4� D�	E e	[%�(: '	� �

  o��\&)  �	 �T%�� (       Q	�� Q	�T&� <%��� 	: ��%�� *%�`A� ���


��� .           ��	,%� $9,B	A 	,: *%�`,A� ���
 -%� )     �
	�,� �	 �,T%�! (

 �4� �4)�& .�   "# �	& )   �,)q S,���� (       <,%��� 	,: D,�)[%�
� ��

 -�� Q	�T&�K	: ºC�L �4� Q	�4� 
�  ) '��+�.(

  $�4� D�W�+ Q	�4�      �������b o��\& �� �W� �
4�A4��A �	�

   g% '4U 
� d
	A      D,A�� 
��,G $WR	X& �
4& '	� . $,�4�  �	,�

    
� S(A 
4�t&�	&	�           /�,�� D,�W�+ 	,� D,�)[%�
� � -%�
��A �

  ��	%�
�� .+     -%� �� �%Z	� D�W�F
	G	�      �,� ��%� 
4%�)� �	& 
� 

$%��+ �y�� $�   $,� �4,��& 	�P. capsici     �
4,& ~�,� 
� $,� �,��4� 

        
� �������b o��\& �� <[G ��j � %�"#	�     ��,%� d
	A Q	��� �

���)   <��M( .  -,%� 
�       $,X��
 ~�,� `,�� 	,+     Q�`,�& -�,� ��EC � 

�& F
	G ��	���+,�� ���	,�4� �� .  F
	,GP. capsici ,
; 
�,�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	���� /  ��	� ��! / �	"#�	$%&'(

��L

 N9 %.)��* F���2 J1<��t$  
	-Phytophthora�	� ��� �! ./ �94<"961 F415- �1e�� � �! �	� 
	-

0�	� 5���� � <� )�	C�� ��	A$

 ��52%. �94<"961 F415- � 	�! �1e�� (EC)0�	� �	"�1 �! <� )�	C!�� u�"H� v	A� �! ./ �

EC

Cm)/(µs

"# �	&�

ºC)(

<8&

$�4���
����

 �
	��

�	 �T%�

�� 
2# D�)[%�
� �� 
2# D�)[%�
�

�!K �MK NJL � �J �! Q���
� �� $;	%
� �� <[G �	�# -�Tj �

NN� N�N f K �L f Q���
� �� $;	%
� M

NLK NJ� K!L �J �! �L �� �� �W� �� $�	0��
 K

N!M NIN KI� �J �� �M � <[Gd
	A �������b o��\& � N

�M�! �M�K IJI �J �K �I �������b o��\& �� �W� $9B	A_� �
LJI ILJ !!M � �K �I D����& 
� �� � ��4�� $�	0��
 oU	(: !

�. � 	&� EC 1	6	� -�� �
���� $�4�� w	 
� "# �f�M������ ��T& '4U 
� �[B  ������.

      $:4� ��
 �� $(X
& 
� $��t� '	�	�     �4� ��� ��	���+ ��� �

)  ���� �	; 1	6_U� (      �4�& S�4: $�4� -%� �
�� '	��j� � �	�

��	� ��� $�	0��
 �
�� ��4R#.

$�4�      '	,�	� �� �
4,�A4��A �	,�      � ��	,0 �	,�   1
�,� $,�  �� 

'	�	�           '4,U 
� �
4& ~�� 
� �R� �%��� ��	���+ ��	��� �	�

 ��	���+ Q���
� �� $;	%
� �� '	����.

 �4� 
4�j$           	,: ��� �� �� ��4�� $�	0��
 '4U 
� �
4�A4��A �	�

0 <b, -%� 
� `�� D����& Q	��ab,* ��
�� ��)  '��+M.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html


)��* ��+,- 
	Phytophthora./ �!0�	� �	"�1 �! 
���	�� 
�	2 
	-

���

 ��52>.)��* ��	4!�  
	-Phytophthora 0�	� 5���� )�	C!�� <�#� �! w !1!<C %&=>

$�WU $� ��4R# �	�Phytophthora

(%)

pH EC

µs /Cm)(

�
���� $�4�� <8&

N K/L IJM ��� ��

J K�/L !��  ��4�� �� <8& )�7_� h
:(

KN K/L !IN ��4�� $�	0��
 ��4b

L M/L !!L i��
 *(�

�! M/L !�J D����& �	�# ��A

L M/L LJN D����& Q	0 <b

  -%�F
	G	� � $�	0��
 ��T& w	�: 
�  $   ��,T& $,� �7_� h
: `+

       �,%��� ��	���+ �4� h
� �49G ����� Q# .  + �y���,j  ��	,���

    �4� ��4�� �� �� <[G .EC           ��	,%� 1��,���: ��,T& '4,U 
� "# 

 � ���� Q	��pH ���j "#M/L������ ��T& '4U 
�  ������.


�	��� �41�

�
	�����%        �[R	,U $,x�	�� �� ��	C��� 	� "# �� �
4�A4��A $%��+ �

        �
4& $�%
 �����4b �	\%� � ����� �)���
��  DA�� 
��G  . ��

N!  A $%��+     �� $� �
4�A4��"#	�     d
	,A ?,9�@& �	,(� �
	+ �

       �4� ��� *%	&�# �[R	U �	�� ��
�J %    $�%
 ���4R# 56	� 	)�#

       � �,%��� ����� �)� �[R	U F
	,G 	,�       ��	,���+ Q# �� e���,\& 

���� .$%��+  �	��
	�����   
� �	&	�    '	� ?9�@& ���%�   ���,� 

���4� <�b	b Q��� 34� �� e	&4�6 �.

 xU�

"# 	,� � <,,&�46 
4,,�j i,,)& o�	,,
& �� ��
�	,,�� �
	,,+

�
	�����  $�4� =4>@�     
4,�A4��A �	� �
�,T�) !  �I  �MK  �ML �

KJ  �KK  �KL  �NJ  �N!  �N��NL .(F
	G	�  =4,>@� D����# �

$,,�4� �,,�R4: $,,� 
�	,,G 3	[,,�� /	,,0 S%��,,� 
� �
4,,�A4��A �	,,�

   � w4�\��
4n�� D%	)� 
�   �,& 
4n�4l�  �
,�	� ."# 	,�   �
	,+ �

 
	,,����  	,,)�# '	,,(��� 5,,6	� � ���,,�@� D6�,,� �
 	�
4n,,�4l�

�&�4�� .   -%� 
�*��ab $�4�       w	,�: 
� �
4�A4��A �	�"# 	,� �

         $,�4� Y,R	7 � �%��� ��	���+ d
	A Q	��� �
	+    ��,+ �	,�

 �,,��4� D,,��� 1
��,,j � _�b	,,b Q��,,� 34,,� �� "# �� ��,,� .

$�4�            ���,� ��	,%�
 "# 
� 1
�,� $,� 
�� <�b	b �	�.     �,|� $,� 

�&
  $�4� $� ��  <�b	b Q��� �	��    �
,�	� $(X
& �&4�  .  1
	,T0

 $�4� ���6           D,6�
� 
� � d
	,A Q	�,�� 
� �
4,�A4��A �	�  �	,�

   $,,�4� 
4,,�j �� �,,�	� s
`,,�   _�b	,,b Q��,,� �	,,��,,
�	&

P. drechsleri �P. cryptogeaD��   3
�`,& 
� �,R�� $�4� $� 

 `�R	,,+)� � K� ( �,,
G
�
�; 3
�`,,& 
� w�� $,,�4� �)N (5,,6	�

   �& 1
	T0 � ���4R#��4� .   $�4� -%� �9B� o[
&  /	,0 	�  �	,�

��4R#          �,& 
	,���� "# Q	,%�+ 	� $� �
�T� �� �,
�	%.  $,�4�   �	,�

           �� $� ��
� �� <[G �� $�	0��
 "# �� �
4�A4��A    �,W� � Q���
�

 0 ��,    �	� 
� �� �� m��,'	 �	0 �	�, ��	�# $� � ��	���+���

      ��� ��	���+ �� $;	%
� "# 
� �R�     Q�`,�& �    
� ��	,���+

'	�	�      �4,� /�,�� 
	�,T� ��	��� �	� .     �9,B� �	,�
& �%	,�� -,%�

   �& 1	[E� �
 /	0 �� ���4R#�%	�� .-�&�  $,� "�	
: '	j 
� �	�

    ��4� �
4�A4��A $� ��4R# e_[G�         5,6	� 	,)�# �� "# 
4[6 1
4B 
� 

       �& $�A	% "�	
: � ��� �.�
� 
� ���4R#���� .     ��,� ��,%� e	[R	7

�,,96 $,,� D,,�� �,,.�
� �� �,,0�� 
� 1�,,&��
� "�	,,
: i,,7


$�4�    $9],T& �4
� �
4�A4��A �	�   �,& �	,� �
,�	� .     �
�4,& -,%� 
�

     	� 3
�`& ��\& ���4R#"#	�      D,�� 
�	\& -�&� �� ��4R# � . 
�

����ab              
� �
4,�A4��A $,� ��4,R# �,.�
� 
� ��
T%4� S�4: $� 

   Q	��� 
� 4R
	)& �.�
�    w	\�� d
	A ��    <,��& 	,� /	,0 -�0�: 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	���� /  ��	� ��! / �	"#�	$%&'(

MJJ

 N9 >.)��* F���2 J1<��t$  
	-Phytophthora ./ �94<"961 F415- �1e�� �(EC)<� )�	C!�� �! �	� ��� �! 

0�	� ��� �<"M ��"\� �1 5��

        iR	� Q	�	�� ��
 56	� ����� 
� ��&�����      �� �
	��# D96 $� � 

-�&�           ��,�& $,:4� 
	,;� Q	�	�� YR	7 
�	\& �	� ���,� .  g,&

  ^	�
%�)KK (      ���4,R# ��	,�	� 
�Phytophthora    
� �
 MI   o,[
& 

    �� �
	+ "#K�   �
4& o[
& ��
�� $� �4�� ���	�& �� Q# o[
& 

 $� ��4R#P. cactorum  �4,� Y�,� $G4U �����4b <&	6  .  �%	,�

$,,,,,�4� �
4,,,,,�A4��A �	,,,,,��,,,,,
�	&P. megasperna� 

P. citricola � P. cambivora  ��	,,���+ ��
�4,,& 
� `,,�� 

�����.

              �	,��4� �� ��	C�,�� D,96 $,� 	,�%�&# �	���C�R	� DR	%� 
�

	����%  *� ?96 ��   DA# �%	� � 	�*�	�� o,�+ "# �
�#  �	,�

 �	� �� ���	�   D,�� �
	,[+� ��
%� 1	:	[� D�� D8: �.�
� � 

             4��A $,� �%�,� ���4,R# D,96 $,� 	)�# DA	%�	� �   <�,�& �
4,�A

    D,,,,�� ���,,,,� �	,,,,\%� �
 �,,,,�
`� )! �L ��M �MK �MN�

KJ  �NK  �N�   � NL .(  Y97�"#	�    $%	& ��� ��	j DA	%�	� �  �	,�

   ̂ �
 �� ��	C�,,�� 	,,� F
	G
	,,���� Y,,+4& � ��4,,� �
4,,�A4��A

        1	,[��& 1	,7	� 
� ���
	� �
	��#)NL(    $�,Tb � )M� (   1	,:	[� �

  	���C�R	� DR	%� 
� ��
%�) �	; 1	6_U�  ��
,T%4� ��,�� (  ��,�

D�� .

^�
        $�WU ���	@��� D�� S�8& �� ��	C��� 	� �C9�@& �	� �	�

      $�4� ��	%�
 D)+ �R4�9& � ��%P4R��� ���	��  �
4�A4��A �	�

D,,,,,,,,�� $,,,,,,,,�A�� 1
4,,,,,,,,B "# � /	,,,,,,,,0 ��

)!�I�������I  ���  �M�  �M�  �KM  �KK  �KN  �KL   � N� .(  �� ��	C���

^�
  ��%P4R��,,� �	,,�)!� L (& 	,,% �4R �R4,,�)�� � �� (

     �
�� 1	�	�&� $� �	�� � $
%`��b.   ̂ �
 -%� �y��  4: 	��   ��	C��� 	� w

 $�WU ��           �
�,T� 
4,b����& �	,���9�A 	,% � ��	,�� �	� .  s�,�

      
��	,T�R� � i%�,� S,�4: e_[,G $� 1	[��&)M� (  =4,>0 
�

 ��	���+P. parasitica     �
4,& �,:�����: 	,� �4,� ��� ^
�`�

    DA�� 
��G ��	C���)M � � .(        -,%� 
� ^�
 -,%� �� *��a,b   	,� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html


)��* ��+,- 
	Phytophthora./ �!0�	� �	"�1 �! 
���	�� 
�	2 
	-

MJ�

       $�4� Q4
�	: � DA�� 
��G ��	C��� �
4& D�(A4&   �� �C9�@& �	�

         D�� ��� ��	���+ "# � /	0 �� �
4�A4��A )   �	,; 1	6_U�

���� .( �� ���     ̂ �
 	,� ^�
 -,%�     ��%P4R��,� �	,�)! (   	,% �

&4  �R4�R )�� (4:� �4� w� k�G� �%	��   o%�,� � �,:  ,� �,: $  D,��

# �,,��40�,,& .S�,,8& �� ��	C�,,��w�,,6 D,,96 $,,� ��	,,@��� �	,,�

   $,�4� YR	7 ����
���	�           	,� �
 �
4,�A4��A V�@,�: w4,���b �	,�

     D,�� $�0	� $+�4& ��
`� <��& .      '��	,T���� Q��,� $A	,.�

)KM (    Q4%����b� 	% �)N� (     $,�4� YR	7 ��
 o�	& DT��4��  �	,�

�4� w4���b.


�1eK�	[�

   $9��� -%��     �,���� �,���ab $���� ��    ��
4,� � ��
�	,�� ��

            ��,U �� �R	& � ��96 D%	�j �U	0 $� ����� �	 ���� ����ab

 "4>&71- AG- 745-407�& ���: �%	�� . -�,
; i�  �	,G# �� 

         ��4�� �
	��� D%	)� ��U -%� 
� $� �y�7 '	�� m	j    �� � �,��

���� w	\�� �
 $R	(& �%	: $� �����[�� _�R i�	0w
�` �	n� ���.

��	
��� �!	R"�1 !�

�.  � ����	� �
� .�KNL .     Q��%� 
� `�R	+ ���& $:4� $WR	X& .  �	�� �� 
� -�&�� 1Z	(& $B_0Q��%� ���`b.$8CB ��f�L �	 ���� �

m�� �Q��):.

M.  � ����	� �
�  .�K!L .                      � /	,0 �� 1	,[��& $,�%
 ����,�4b � �4,�� �
	,��� <&	6 �
4�A4��A F
	G Q�����+ � ��	%�
 ^�


�4� ���
���b$
4�� "4
+ �
	� 1	[��& 
� Q# �	� .�	�� �� 
� -���C� 1Z	(& $B_0Q��%� ���`bm�� �Q��): �	 ���� �.

K.  � ����	� �
�  . / � .�y�7.�KIN . $�4� 
4�j    
� �
4�A4��A �	�"#	�  d
	,A Q	�,�� 
� ��
�	�� �
	+ � .   1Z	,(& $,B_0

�	�� �� 
� -�������� Q��%� ���`b �Q_�� �	 ���� �D�
.

N.  � ����	� �
�  .�KII .     d
	A Q	��� 
� Q��� �	�A# $G	� � �
G
�
�; $�%
 �l�
4�A4��A �����4b .�
	���	� ��	,�� � �)  ^
�`,�

��96 �	:4�( �MK�:KN

5. Adams, P. and J. Robinson .1979.Treatment of irrigation water by ultraviolet radiation . Pages 91-97 .In : D.M. 
Lovelock (Ed .), Plant Pathogens. Academic Press . USA.

6. Ali-Shtayeh, M. S., J. D. MacDonald and J. Kabashima. 1991. A method for using commercial ELISA test to detect 
zoospore of Phytophthora and Pythium species in irrigation water. Plant Dis. 75: 305-311.

7. Ali-Shtayeh, M. S. and J. D. MacDonald. 1991. Occurrence of Phytophthora species in irrigation water in the 
Nablus area (West Bank of Jordan). Phytopath. Medit. 30 : 143-150.

8. Banihashemi, Z., J. D. MacDonald and M. Lagunas-Solar. 1992. Inactivation of Phytophthora in recycled irrigation 
water with wide (continuous) and narrow-band (pulsed-laser) ultraviolet radiation. (Abstr.) Phytopathol. 82: 
1122.

9. Banihashemi, Z., J. D. MacDonald and J. Stites. 1992. Combined baiting and ELISA to detect and quantify 
Phytophthora spp. in container media. (Abstr.) Phytopathol. 82 : 1161.

10. Bewley, W. F. and B. Budding. 1921. On the fungus flora of glasshouse water supplies in relation to plant disease. 
Ann. Appl. Biol. 8 : 10-19.

11. Chahill, D.M., and A.R. Hardhaim. 1994. A dipstick immunoassay for the specific detection of Phytophthora 
cinnamomi in soil. Phytopathol. 84 : 1284-1292.

12. Chon, D.R. and C.X. Hong. 2003. Efficacy of ultraviolet irradiance for disinfesting recycled irrigation water. 
(Suppl.) Phytopathol. 93.

13. Cook, W.B. and P. W. Kabler. 1956. Potential plant pathogenic fungi in sewage and poluted water. Plant Dis. 
Rep.40 : 681-682.

14. Eayre, C.G., J. A. Bartz and D.E. Concelmo. 1995. Bacteriophages of Erwinia carotovora and Erwinia ananas 
isolated from freshwater lakes. Plant Dis. 97 : 801-804.

15. Erwin, D.C. and O.K. Ribeiro. 1996. Phytophthora, Disease World Wide . APS Press. U.S.A.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	���� /  ��	� ��! / �	"#�	$%&'(

MJM

16. Faulkner, L. R. and W. J. Bolander. 1970. Agriculturally polluted irrigation water as a source of plant parasitic 
nematode infestatior. J. Nematon. 2 : 368-374.

17. Ferguson, A. J. and S.N. Jeffers. 1999. Detecting multiple species of Phytophthora in container mixes from 
ornamental crop nurseries. Plant Dis. 83 : 1129- 1136.

18. Gill, D. L. 1970. Pathogenic Pythium from irrigation ponds. Plant Dis. Rep. 54 : 1077-1079.
19. Goodwin, P. H., J. T. English, D. A. Neher, J. M. Duniway and B. C. Kirkpatrick. 1990. Detection of Phytophthora 

parasitica from soil and host tissue with a species specific DNA probe. Pytopathol. 80 : 277-281.
20. Grech, N.M. and F.H. Rijkenberg. 1992. Injection of electrolytically generated chlorine into citrus microirrigation 

systems for the control of certain waterborne root pathogens. Plant Dis. 76 : 457-461.
21. Grimm, G. R. and A. F. Alexander. 1973. Citrus leaf pieces as traps for Phytophthora parasitica  from soil slurries. 

Phytopathol. 63 : 540-541.
22. Harrison, M. D., Franc, G. D., Maddox, D. A., Michaud, J. E. and N. J. McCarter-Zarner. 1987. Presence of Erwinia 

carotovora in surface water in North America. J. Plant Bacteriol. 62 : 565-570.
23. Hong, C. X., Kong, P. and P. A. Richardson. 2002. Epidemiological significance of Phytophthora species present in 

recycled irrigation water to ornamental production. (Abstr.) Phytopathol. 92 : 5143.
24. Hong, C. X., P. A. Richardson, P. Kong and E. A. Bush. 2003. Efficacy of chlorination on multiple species of 

Phytophthora in recycled nursery irrigation water. Plant Dis. 87 : 1183-1189.
25. Jeffers, S. N. and S. B. Martin. 1986. Comparison of two selective media for Phytophthora and Pythium species. 

Plant Dis. 70:1038-1043.
26. Irwin, R. D. and E. K. Vaughan. 1972. Bacterial rot of onion and the relation of irrigation water to disease incidence. 

(Abstr.) Phytopathol. 62 : 1103.
27. Kelman, A., L. H. Person and T. T. Hebert. 1957. A bacterial stalk rot of irrigated corn in North Carolina. Plant Dis. 

Rep. 41: 798-802.
28. Klotz, L. F., P. P. Wing and T. A. DeWolf. 1959. Survey of irrigation water for the presence of Phytophthora spp. 

pathogenic to citrus. Plant Dis. Rep. 43 : 830-832.
29. MacDonald, J. D., Z. Banihashemi, S. M. Mircetich, G. Browne and L. Bolkan. 1992. Trunk and branch canker of 

pistachio caused by Phytophthora spp. (Abstr.) Phytopathol. 82 : 1084.
30. MacDonald, J. D., M. S. Ali-Shtayeh, J. Kabashima and J. Stites. 1994. Occurrence of Phytophthora species in 

recirculated nursery irrigation effluents. Plant Dis. 78 : 607-611.
31. Mansoori. B. and Z. Banihashemi. 1982. Evaluationg cucurbit seedling resistance to Phytopthora drechsleri. Plant 

Dis. 66 : 373-376.
32. Masago, H., M. Yoshikawo, M .Fukada and N. Nakanishi. 1977. Selective inhibition of Pythiums spp. on a medium 

for direct isolation of Phytophthora spp. from soils and plants. Phytopathol. 67 : 425-428.
33. McIntosh, D. L. 1966. The occurrence of Phytophthora  spp. in irrigation water in British Columbia. Can. J. Bot.

44 : 1591-1596.
34. Mircetich, J. M., G. T. Browne, W. Krueger and W. Schreader. 1985. Phytophthora spp. isolated from surface -

water irrigation source in California. (Abstr.) Phytopathol. 75 : 1346.
35. Norman, D. J., J. M. F.Yuen, R. Resendiz and J. Boswell. 2003. Characterization of Erwinia populations from 

nursery retention ponds and lakes infecting ornamental plants in Florida. Plant Dis. 87 : 193-196.
36. Parekh, B. S. 1991. Get your process water to come clean. Chemical Eng./Jan. 90 : 70-85.
37.  Peterson, D., D. Watson and W. Winterlin. 1990. Destruction of pesticides and their formulations in water using 

short wave length UV light. Bull. Environ. Contam. Taxicol. 44: 744-758.
38. Pitis, J. E. and J. Colhoun. 1984. Isolation and identification of pythiaceous fungi from irrigation water and their 

pathogenicity to Antrrihinum, tomato and Chammaecyparis lawsonians. Phytopathol. Z. 110 : 301-318.
39. Schuster, M. L. 1959. Relation of root-knot nematode and irrigation water to the incidence and dissemination of 

bacterial wilt of bean. Plant Dis. Rep. 43 : 27-32.
40. Shokes, F. M. and S. M. McCarter. 1979. Occurrence, dissemination and survival of plant pathogens in surface 

irrigation ponds in south Georgia. Phytopathol. 69 : 510-516.
41. Solel, Z. and Y. Pinkas. 1984. A modified selective medium for detecting Phytopthora cinnamomi on avocado roots. 

Phytopathol. 74 : 505-508.
42. Stamps, D. J., G. M. Waterhouse, F. New hook and G. S. Hall. 1990. Revised tabulars key to the species of 

Phytophthora. Commonw. Agric. Bur. Int. Mycol. Inst. Mycol. Pap. 162 : 28 pp.
43. Stanghellini, M. E., L. J. Stowell and M. L. Bates. 1989. Control of root rot of spinach caused by Pythium 

aphanidermatum in a recirculating hydroponic system by ultraviolet irradiation. Plant Dis. 68 : 1075-1076.
44. Thompson, D. L. 1965. Control of bacterial stalk rot of corn by chlorination of water in sprinkler irrigation. Crop 

Sci. 5 : 369-370.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html


)��* ��+,- 
	Phytophthora./ �!0�	� �	"�1 �! 
���	�� 
�	2 
	-

MJK

45. Thompson, S. V. and R. M. Allen. 1974. Occurrence of Phytophthora species and other potential plant pathogens in 
recycled irrigation water. Plant Dis. Rep. 58: 945-949.

46. Von Brombsen, S. L. and S. K. Wilson. 1998. Occurrence of Phytophthora spp. in nursery run off and recycle 
irrigation water. (Abstr.) Phytopathol. 88 : 592.

47. Waterhouse, G. M. 1963. Key to the species of Phytophthora deBary. Mycol. Pap. No. 92, Commonw. Mycol. Inst. 
Kew. U.K.

48. Whiteside, J. O. and T. W. Oswalt. 1973. An unusual brown rot outbreak in Florida citrus grove following sprinkler 
irrigation with Phytophthora-infested water. Plant Dis. Rep. 57 : 391-393.

49. Yamomoto, H., T. Terada, T. Naganawa and K. Tatsuyama. 1990. Disnfectious effect of ozonation on water infested 
with several root-infecting pathogens. Ann. Phytopathol. Soc. Japan. 56 : 250 - 251.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
84

.9
.2

.1
7.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
26

-0
6-

29
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1384.9.2.17.7
https://jstnar.iut.ac.ir/article-1-353-en.html
http://www.tcpdf.org

