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Abstract 

To study the role of Pythiym species associated with walnut root and crown rot, 

diseased sampled were collected from Fars province’s nurseries. Pieces of infected root and 

crown of walnut were washed with tap water blotted dry and plated on CMA supplemented 

with delvocid (10ppm pimarcin), ampicillin (250ppm), rifampicin (10ppm) and PCNB 

(150ppm). 23 isolates recoverd from various parts of the Fars province, 8 isolates were 

identified as P. vexans that were isolated from crown and root in Roodbal, Zarghan, Lapoee 

and Abbarik and Bohrghan. 5 isolates were identified as P. deliense which were isolated from 

walnut crown nurseries of Bisto due bahman, Roodbal, Sado ou dah and Abbarik. 10 isolates 

were identified as P. aphanidermatium that were isolated from walnut crown and root in 

Bohrghan, Zarghan, Lapoee, Sado ou dah and Bisto due bahman. Pathogenicity test of the 

isolates was carried out on detached branches. In all cases P. aphanidermatium was more 

pathogenic and aggressive than P. deliense and P. vexans. The reaction of crown and root of 

2-month-old Reez Yasouj cultivars to virulent isolates of P. aphanidermatium, P. deliense 

and P. vexans were evaluated under greenhouse conditions. The inocula were produced for 

several weeks on vermiculite supplemented with hemp seed extract and applied around each 

two month-old walnut seedling. Comparative percent dead seedlings and crown and root 

colonization showed that Reez Yasouj cultivar was infected with these pathogens but in all 

cases P. aphanidermatium was more pathogenic and aggressive than P. deliense and  

P. vexans. 

Key words: Fars province, walnut nurseres, Pythium aphanidermatium, Pythium vexans, 

Pythium deliense.  
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� � ���� D�EAA�� �' �'*AA� D�AAER�' ^*AA@ � X��/   

 A@*_       D� [A@�M � 1A�*� ��*AB >A�,3 '�,A@ *E#A
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Fig. 1.walnut root and crown rot in nurseries at Fars province 
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 J�&�OI>-��� �/����� WC��@ � ����@   ���P. vexans �P. deliense   � P. aphanidermatium  

Table 1. Sources of isolates of P. vexans, P. deliense and P. aphanidermatium 

 

  

���� 

Species 

���G
� ��&FA 

No. of isolate 

�:P�9 

Location 

Q!�9  
Source 

P. vexans 2 
X��'��  

Roodbal 

>B,C  
Crown 

P. vexans 1 
D�B�/  

Zarghan  
#-� � >B,C>  

 Crown and Root 

P. vexans 2 
-,)G  

Lapoee 

>B,C  
Crown 

P. vexans 3 
S� Q-���  

Ab-barik 

#-� � >B,C>  
 Crown and Root 

P. deliense 2 
5	6� �' � 1F
�  

 Bisto due bahman  
#-� � >B,C>  

 Crown and Root 

P. deliense 1 
�' � �Y  

 Sado ou dah  
#-� � >B,C>  

 Crown and Root 

P. deliense 1 
X��'��  

Roodbal 

#-� � >B,C>  
 Crown and Root 

P. deliense 1 
Q-��� S�  
Abbarik 

#-� � >B,C>  
 Crown and Root 

P. aphanidermatium 2 
D�O*6�  

Bohrghan 
>B,C  

Crown 

P. aphanidermatium 3 
�' � �Y  

 Sado ou dah 

#-� � >B,C>  
 Crown and Root 

P. aphanidermatium 2 
D�B�/  

Zarghan 

#-� � >B,C>  
 Crown and Root 

P. aphanidermatium 2 
-,)G  

Lapoee 

#-� � >B,C>  
 Crown and Root 

P. aphanidermatium 1 
5	6� �' � 1F
�  

Bisto due bahman  
#-� � >B,C>  

 Crown and Root 
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 P. vexans� P. deliense   � P. aphanidermatium  
Table 2. Characterization of isolates of P. vexans, P. deliense and P. aphanidermatium 

  

* >&,	& ��'*��   /�  X�� ��@ �,-*6� �3 1#6h-'����� �� p�y&�  .��� �@�-> ��� /� ��-��� �3 '�'*R [-*6� [-  ��A@ �,

/�������&�� .  

*Date of 

Isolation 
hypha Sporangia Oogonia Oospore Oospore-wall Isolates 

1382/3/15 4/8 19/5×15/3 20 17/7 1/5 P.vexans,1 
1382/3/15 4/6 22/2×17/5 20/2 19/8 1/7 P.vexans,2 

1382/4/2 5 21/9×18/7 22 18/5 1/5 P.vexans,3 
1382/4/23 5/2 20/9×16/3 21/5 18/9 1/9 P.vexans,4 

1382/4/23 4/9 21/5×18/5 20/9 19/5 1/5 P.vexans,5 
1382/5/6 5 22×18/1 22/1 19 1/9 P.vexans,6 

1382/5/6 5/1 20/8×18/5 21/6 18/8 1/8 P.vexans,7 

1382/5/6 5/2 21/9×17/9 22 19/2 1/9 P.vexans,8 

1382/6/8 7/5 20.5×17.3 20 16 3/1 P.deliense,9 
1382/6/8 7/9 21.3×18.5 19/5 18/7 2/5 P.deliense,10 

1382/5/27 8 21.9×19.7 21/5 17/3 2 P.deliense,11 

1382/3/15 7/7 22.9×18.3 20 19/1 2/2 P.deliense,12 

1382/5/6 7/3 22.5×19.5 21/5 18/2 2/4 P.deliense,13 

1382/3/5 7/9 23.5×19.2 22/9 17/5 1 P.aphanidermatium,14 
1382/3/5 8 21.8×19.5 24/3 18 2 P.aphanidermatium,15 
1382/5/27 8/2 22.9×18.9 24 23 1 P.aphanidermatium,16 
1382/5/27 8/6 22.5×18.3 25 24/5 2/2 P.aphanidermatium,17 
1382/5/27 8/5 20.2×19.5 29/1 16 1 P.aphanidermatium,18 
1382/4/2 9 22.9×19.7 28/6 21 3 P.aphanidermatium,19 
1382/4/2 9/1 22.9×18.3 24/4 18 1/5 P.aphanidermatium,20 
1382/4/23 8/8 22.5×18.5 25/7 17/5 3 P.aphanidermatium,21 
1382/4/23 8/7 23×19.1 23 22/7 2 P.aphanidermatium,22 
1382/6/8 8/9 21.8×19.5 25/4 21/8 1 P.aphanidermatium,23 
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<( 'I A : Pythium vexans ( [
:�: ����' ��*$ p,
y&��,)��)x�7�( �B (����    � f�AY ���,A-' �A� p,
&,�

 p,-�-*E&�)x�7�( �C : Pythium deliense  ( >EA�� p,
y&��,)��   p�,AE@ ��)x���( �D (     1	A� >A� >A$ p,A
&,�����

 1�� ��� `R p,-�-*E&�)x���( � Pythium aphanidermatium E :  (>E�� p,
y&��,)��  p�,E@ ��)x���( �F (

f�Y ���,-' �� p,
&,����� p,-�-*E&� � )x���(  
Fig. 2. P. vexans: A) Sporangia are spherical with one papilla (630x), B) Oogonia with smooth 

wall and Antheridia (630x), P.deliense: C) Sporangia are filamentous and swelling (400x), D) 

Oogonia bended to Antheridia (400x), P.aphanidermatium: E) Sporangia are filamentous and 

swelling (400x), F) Oogonia with smooth-wall and Antheridia (400x). 
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P. aphanidermatium ���	
� 	��6@ � *3�/   >A&,� �' /� *3P. deliense � P. vexans    �A� � �',A�
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: >� �'�B �'�-/ 1M*�X�6&   �'*A� (-� �'*� >��@ �' ���

,� >&�T�� �''.  
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D E F 



                                                                            ������ � 1��2 	���� ��� : &/�34 *��� 5' &�6�� 5"748  

  

  

  wa

 

 

 

 

 

 

 

 

 

 
  

  
  

 <(7I(
@  D�*#
: ��)>%G 1P�F@( >-��� ��� P. vexans �P. deliense   

� P. aphanidermatium>R�� ���  *� ����-�'*� �  
Fig. 3. Disease progress. P. vexans, P. deliense and  

P. aphanidermatium on juglans detached branches 

  

�� >�,3 >� �E& J-�V3 5- W
]>&,� P. aphanidermatium �� @ D�,3 >�  D�,A�M  }A-  *���A	
� 

S*T@ � iG�O �' >
P�& >B,C � >#-� `B� �-( *�  �� � �'� >R��  ��� *� -     >A� 1hF& �'*� ��

 >&,� �' P. vexans � P. deliense1�*� *?& �'  . W
]V3 5-� �' U]��- �A-'*� ��� >&,� >� 5 

       >&,� 5-� /� *
O >� >$ G�P �' ��   >&,� 1�� 5%	@     ��� >$ ������ >E��' ',�� (
& �*.-' ���

��-'*.& �&�.�*-/  Green (1980)  >A&,� Phytophthora citricola� Mircetich and Matheron (1983) 

>AA&,�   ��AA�P. cactorum �P. citrophthora �P. citricola� P. cinnamomi � P. cryptogea� 

Banihashemi (1991) � Kiumarsi et al. (1998)  >A&,�Phytophthora cactorum � Abusaidi et al. 

(1998)  >&,�Phytophthora citrophthora�&',	& �*K@ >B,C � >#-� ��
�,: [@�,M /� �� .   
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Fig. 4. Comparative percent dead seedlings and crown and root colonization Reez  

Yasouj cultivar in reaction to Pythium aphanidermatium, P. vexans and  

P. deliense using Duncan s multiple range test (P ≤ 0.01) 

  

    >-��� *�$� ��*� 5-� �'          �&�A� �/����� >#-� � >B,C 1��� �' *� /� ��@� 1��� ��� 

)   ���	� X���! .(     �' ���A	
� [A@�M ��A�$�*: �' A	6@ ��
F� z]& S� >$ '�' D�#& W��,�

>&,�   ���Pythium    )�� 1
K	� �*-/ '��'           U-�*A� � �',A� *E#A
� S� �L� 1	FB �' p,
y&��,

i���@ @ `��*� >#-� � >B,C ��
�,: � �'*@j: ��*� �*3  �A-�	& )Zentmayer and Erwin, 

1970 .(  

  u�� � *��*FR   u	���(2004)             ���A	
� q�*A� ���E�� �' >$ D'�' D�#& ',R ��]
]V3 �' 

 H�FP >B,C    @ ��
� 1	FB 5-*3     �� 8�� *�� �@� ����       H�A	3 �' S� >A$ ���� �,V& >� ���


 

      &Y��  � �Z 	�&���[            �@
� 	�&���[ &Y��   ��9 � \�9 &Y��    



                                                                            ������ � 1��2 	���� ��� : &/�34 *��� 5' &�6�� 5"748  

  

  

  {�

          >#-� S�K#&� [V@ � �Y� >#-� ��
�,: ����h& >B,C �� `
]EF@         (hA� iA�,@ AM*� ��A�

 >3,� %#R     ��� >E�*#
: [P�*@ �' ��  �� ����,R .            AR*� �' WA
]V3 5A-� �' H�A�� 5-� *�

D�EFG�6& : ���B �� >E��- �� 5-� � �-'*� �/����� >B,C 1	FB /� U]� p,
3 �6&� '��' 1]��L@.  

       >-�@ /� �K� �� z�3 8�� /� �'��E��      z-�(�� �� -�(-��	
� -���$ ����	
� [@�M ���B &/

'�' .   @ S� z�3 �*-/       ����
A�� �/�A�'�/� z-�(A�� rM�� � �&(� >@�Y ��
� ��#O >� �&�,3

   ''*� >#-� /� >�
@� .         ���,)A�,k/ S9� z-�(�� >� *y�@ (
& >#-� ��V�*3 z-�(��   �*AVE@ �

   @ >#-� 1	� >� ''*� .              -�Ay��� �' z-�(�� �- � >#-� 1��� �' �(	�� ��#� `
?�3 �*C /�

  >#-� >� 5�*$          D'*A$ �(
&,A�$ � �A�� z-�(�� 16� $*V@ 1�� 5%	@ �S� z�3 1V3 ���

>#AA-�  �AA��� �AA�)Ristaino and Duniway, 1989 .( �AA
G,3 z��AA$ rAAM�� S� z�AA3 5
AA�g	�

5
F%G�,E
�    ���� ��       @ z��$ *���	
� *��*� �' �� ��
� 1@��]@         >A� 1hF& �� ��
� >y
E& �' ��'

H�FP c�ET@ ���*���	
� @ *3  ��$)Erwin and Robeiro, 1996.(  

      >&,� �/����� �� xT#@ W
]V3 5-� �'  ��     >F-� >$ 1�,: 1��� /�     D� �' ��&/ ���   �A�

     @ ��,Y EP�� >� '��' ',��      A�,: 1��� >g&��b G� �'*
�        �/�A���� �A��� Q#AR � ��


  @ [%#@ ���B ���� .              1A
	�� �/�A���� ��A@ � [\A� S�TE&� ���B �/����� ��*� 5
�g	�

 '��' �'�-/ .                  *A@� �' (A
& �'��EA�� '�,A@ 8�� � ��TE&� >	
& 1#$ U
V@ /� �'��E�� 5
�g	�

 A@ 1
	�� (k�P �/�����         '��' 1A]��L@ 5]
A]V@ AR*� *A?& �A� >A$ �A���)Mircetich and 

Matheron, 1983.(  

>#-�            A: *���A	
� >A� 1hF& >g��
� >�P*@ �' �'*� ���      A@ H�FAP p,A
3     5A-� ��A���

>g��
�                    >A� �*���A	
� [A��]@ �' ��A$ >���]@ ���B D��]� � cKN �'�-/ 1
��FP 1�M >� ��

           @ �' ��: /� 1M*� >� � >E�*� ��*B >�	P '�,@ ��� ��-�.  >&,� >KG�L@ 5-� �'   A: ���   p,A
3

/� >#-�      �' ��
�,: ���D�EFG�6&            �'��AP �3 J-�E& 5-� � �-'*� �/����� �'*� ���    J-�AE& �A�

Green and Pratt (1975) D� � '��' 1A]��L@    >A&,� �A�   ��A�Pythium irregulare� P. edochilum�  

 P. vexans �P. paroecandrum � P. torulosum    ��A� >#A-� ��
�,: ��b' >$ -���'*� /� ��

�&',��&',	& ��� .  

>-��� ��� P. deliense  c
Y,3 ��Vander Plaasts-Niterink (1981)'��' 1]��L@  .   >A� ��AE��



	�� � ����  	��� :������ � 	
���� ���� 	
��  ��� ���Pythium ���� ��� ...  

  

  

   { 

 >AA&,� >AA� '�AA-/ 1��hAA� 1AA�MP. aphanidermatium �AA� ��AA&�,R p�AA& 5
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	R p,-�-*E&� 1	� >� >$ @,
&,�           1AG�P >A� ���A�� >A$ *A3
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