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=��. ^%@

=	,6,	�?@yT
�U 

��<< a��/��a��/�<a�< a;/�:a��/�;ab ��/��

�+ [�!N+ |&�] 1�
��  @ 1��,J� A(!6 �� 
� �I6 
� 0M)�� A(+�L R7S ,%-�.;%�%p+ C&�c
 ,)
�,) 1
��.

A(	 �t?B d�) &  N	
 & �	�(� 3�� w�"] $*�6  	�� 0	��


 F!+ �%	&dU  	�� &5G,�- '��� ��gN�
 1
(-  .  	�� 0	�
.

�+ 
��U 4(�  	�� &� K6�& ,] ,)
� �+���. ����.


� �cP 
�5�
 =	,6,	�?@ ���FH ��  !"��  �	��  �6 3,�P
�

  ��.  N��	
 &  U���6 ���(��HL & A(���6�d�%?@V. dahliae C&���c
 

���%p+ �I��6 
� 1
��;,��)��,) A�N��) ,��P
� )W&,��#:(.��	� 0

G�.�_+ 
�  �	��  �6 �� A�"M	 �7")  . ��6�"] �Y)��. 8(r(+

  �	�+ �� $�� ,�)
� �+����.  	��  @ ,%l �� '�(. ��
�5�. 
� ��)�

 ��� A�N) �
�	� �
 ����+V� =\eJ �Y	�  	�� &� �.  "	�_+)'��� ���

 �6� ',N) '��� A�N) .( ^	�d��� �J�. =	,6,	�?@ �t?B ^	�d��

 ��(HL & A(�6�d�%?@ ,P
� ,�-  !"��  	��  6 ��  N	
 &  U�6 �

1����
�5�
 
� �(E��*  ��.  ��@��<< &��<< 2���� ���?�+ 

1�
��  U��6 A(��6�d�%?@ ,�P
� [��* 2��(�?�@ 
� =	,6,	�?@

 �%p+ C&�c
 =	,�6,	�?@ �cP 
�5�
 �. 
��)�	��>%
  �. T
��U (
�

�I6;�(. ,P
� .
�5�
 
� ���(HL & A(�6�d�%?@ ,P
� ^	�d��

��<< �?�+ ���	�(�� 2�,�)� 
� & [�* 2��(?�@ 
� =	,6,	�?@ 2

O��
�
  �. ��%	&dU & ,)
� �+���. 3$*�6 2�U
���3��&��&

 N	
 
���3�X&�<�(. ,P
� . N�	
 &  U�6 ���(HL ^	�d��

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-916-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()�(/+�,	# -./0 

��� 

$*�6  	�� 
� =	,6,	�?@ �t?B ^	�d�� �.)w�"]  �	�� 0	��


 1
(-  . ( 	�� �� ^�. ,�)
� �+����. & ��%	&dU 1���) �	�� 1���

1
(-  . G5F!+ (�(.)W&,#:(.

=���� & =	,���6,	�?@ ^%M5�����. 1�����
�5�
 
� 0����%l 

V. dahliae 2�,�)� QN�* A�& 3=	,�6,	�?@ ��t?B ^	�d�� �. 

=	,�6,	�?@ �cP 
�5�
 �.  "	�_+ 
�  N	
 & �	�(�) �. T
��U

�	�>%
 ( �. ^��@ 0	�  @ ���	 ^��@ =	,6,	�?@ 1��
�5�
 &


�5�
 
� �(E* 1����<< &��<<�?�+ 
� =	,�6,	�?@ 2��

 �%p+ C&�c
 1�
�� [�* 2��(?�@ �	��>%
  �. T
��U 
�5�
 �. 
��

 �(.)W&,�#�.(�	�(�� 2�,�)� 
� QN�* A�& ^���@ ,�P
�

 =���. 
��5�
 
� & ��%	&dU & ,)
� �+���. 3$*�6 ^%�@��<< 

�?�+ & [�* 2��(?�@ 
� =	,6,	�?@ 2��V. dahliae O��
�
  .

�� 3��&�; N	
 
� &;�3;�&�: �@ ,	��� 0��p
 ,P
� 

��Y	�  �	�� &� �.  "	�_+ 
� $*�6  	�� 
� QN* A�& ^��@

 �(. �
 A�	�5) .A(�	 ��t?B 3=	,6,	�?@ �t?B ^	�d�� �. 1���

Na 3K&Cl & =	,6,	�?@ ^%M5��. 1��
�5�
 
� V. dahliae 

%
  . T
�U 1��
�5�
 �.  "	�_+ 
�  	��  6 �� 
� &,	�?@ & �	�>

  �	�� ��.  "�	�_+ 
� $*��6  �	��  @ ���	 ^	�d�� =	,6 1���

 A(	 �!N�. �t?B �%	&dU & ,)
� �+���. ��� A�N�) �
 �� ,�%l��

 ��%p+ C���e!*� �
�(+ �*�. 
�  @W��5!]� �I�6 
� 1
��;

,N) ',��N+ ,P
�)W&,# 1���3;&�(.

A(	 �t?B ^	�d�� �?@ ^%M5��. 1��
�5�
 
� �� & =	,6,	

V. dahliae 8(�r(+ 0�	� �Y)��. 1
(- 1��
�5�
 �.  "	�_+ 
� 

�+ T
�U  @ �6� W�>)  N	
 
�!*�6 O	�g
 �. ,)�(
  !"�� 1���

 A(	 �!N�. �&
& �J�. 3 N	
 �.�# =!"�6 A��@ G!g+ & �. ��

W�>) �(-  !"� 1�� .,�H�)&� Q�+ & �	& s	�!) �. s	�!) 0	�)�:(

�%. &1,5F+ & �5-��):(�
�� �)�(g5�.

 �	�+ �� G�7U 1
(�- ^%
  @ ��� A�N) �r�] R�_F
 s	�!)

 �. �)�V. dahliae�+  !"�� �+(�?�"�

& ����+V� C,- ,)�(


 ,�� ^	�d�� �
)W&,#:.(�@e. ,H�)&� Q+ &)�(,�)��� A�N) 

=�U
 W��_
��  N	
 ���(HL ,P
�  @Pineapple) �. w�"�]

1
(- (=U
 �.  "	�_+ 
�Troyer citrange)1
(-  . G5F!+ (

��+ �!N��. 1
(�- ^	�d��� �h� 
� �
(!�(!��  .�(�- .�I+HC��p

�%. �	��7S�7S & �5-��)X(��. 38(�59+ 
�  �@ ��� A�N�) d��)

  N�	
 ���(�HL ,�P
� 1
(- ^	�d�� �U,�%� =�U
  !"�� 1���

)1
(-  . w�"] (��+ ^	�d��� �
(�!�(!��  .,�.�	 .�7�l(�. &

A�
�M5�)X<(d�)  	�+ �� G7U 1
(-  @ ,)��@ ',��N+ ��. ��)�

P. parasitica)P. nicotianae ( �Y)��  #(� ��,�6(� C,-

 �+ ^	�d�� �
 ,�� .^�&V�� 0�	� �� G�P�] s	��!) �. s	�!) 0	�

 �
�� �)�(g5� .,H�)&� Q+)X:(�	�
(�!�(!�� ��,�6(� ^	�d��

05����@ 31�&&�� G���  N��	
 A�
���M5� &)X�(w����5l�) &&

A�
�M5�)X�(�#(�+  �MH & �+(�?�"��

& �����+V� ^	�d��

 W&���� & ���%�+� O���6 A�
���M5� &)X;(������+V� ^	�d����

'��@ �
�d� 1
(- ^%
 K	��- 
� �
  9)(	 �+(�?�"�

& ,)� .

�+(�?�"��

& ����+V� 1
�5�. �. =	,6,	�?@ ��hq
 �
(+ 
�

 �+ �t)  . d�)  !"� �hq�
 W&�  #
� 
�  @ ,6
 ��. =	,�6,	�?@ �

�
D��. G�5F
 ��. 2��U
�  �@��l ,�-�.  !-�� ��5�� A�.d�+ '���

),)
� �+���. & �%	&dU (�  . �7")
=	,�6,	�?@  . �!6�"] 2�U

)$*�6 (,�%l�� 3,%!��� 
��U 1
�5�. & T
�U ��hq
 �F
 �!5@

 T
�U G5F
  @V. dahliae �6� =>+ d�) =	,6,	�?@ G.�_+ 
� .

��� 2�9)� C�pH�I+ � �
(+ 
�  !ho?!g+ G]��+ �. =	,6,	�?@ �

 	�,# �N	&
 ,-
 o?!g+ 1��V. dahliae 8(r(+ 0	� �Y)��.

 �t?B  @ �6��;��+ =	,�6,	�?@ ��!�H 
� 2�� ��J�. ,�)�(


 C&�?M�6�&�M�+ ��)�  �)�(# ,�P
� ^	�d�� 1���V. dahliae 

����)X�.( �. '���� ��6�"�] ��. =	,�6,	�?@ ��hq
 
�@&��6

 %- �.(* !*� =��  �. & 1d5�6� G�")�!� ^��@ �+� �6� ',N)

 A(	 �� �*�. ��56 3'��� 
� �)(	 W��p
 A�
(* 
� We!�*� 3��

 ,��H(
 ^���@  ?5# �� A�.d�+ �J��� & �M	�(H(	d�� 1��,%	���

0�"MH�(!��  N�	
 �� �	���B ��(+ �N) ^	�d�� & �� 0�	� 
� ���

 �+ 
�����hq
  %�+� ,%-�.)X<3�;&��.(�'��� A�N�) C�7@�+ 



� 1
(�- �.  N	
 �	�
(!�(!�� ��,�6(� ^	�d��  @ �6� ',-

 ���. ��6�"] ^	�d��  9�!) ,-
 �� 1���(?# & ��
�5�.  . ��

 N	
  N	
 d�) & �� �6� �,9+ �	��)�.(-��+ A�N) ,��( ,���

 b(�c) ^	�d��� O�#(+ =	,�6  @�N�B 1�	���1�5�6e�(!�6 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-916-fa.html


1�2�3 4�5� �� 678# ������8�9�� �:�;�<# 
�	 �� ;� �,=�=,;�� (�7>� ?�@� ;�AB9 

��: 

W(?6 �+ & ',- �� (
W(?6 �?*�� A�+��6 ,)� �d�	
 =��  . �
 ��

 & �	�����B ��(���+ �!N����. �N���) AL ,���+���  ���@ �����H�p� 

��
���5�. �!N���. & ���!>. 
���S� K���F+� N��	
 |��)�c��6&d	
 (

�+ ,-�.)X:.(

�+ ^�&V� 0	� s	�!)  .  #(
 �. A�(
 ��c� ��. 1
(�-  �@

 W(?�6 ���M?5J �. f(?I+�) ��hq
 �!g+ &  N�	
 1��� A�(�5) G

1
(�-  �. w�"] 2�U
� �(E*  .  !"� 2�U
� �J��� =!"�6

�+  �.  N�	
 & �	�(�� 2�,�)� ���(�HL ^	�d��� O�#(+ ,�)�(
 

V. dahliae 
(�- G�.�_+ 
� T
�U G5F
 A��+ 0	� 
�  @ �(- 1

���� ',	��) ,	�7) d�) �
 . ��>
  �. �(�.�+ C�pH�I+ 
� 0	��.�%.

 	�� ����
�5�.  . 2&�_+  !"� 1��^%
 �	�6 ,	�. �� ��I�F+ 1��

  �@ G��H� 0�	�  . ,)��� 
��U �t),+ d�) �MN* & 1
(-  ?5#

  �9�!) 
� & ',- '��� �!+&�_+ =!"�6 
� We!*� O#(+ 1
(-

,- ,��(* �!N�. ����
�5�.  . ���(HL C,-.

��	
� ���� ��	Y7�� 

X.�%. � 3�5-�� .8 &.
.�	�7S�7S .X��� .=��. & 1
(�- ^%�@Phytophthora citrophthora 
�  !"�� Q�+(Y)� 1
��5�. G�+�J 

�NM.L =!"�6 .1
�5�. ����� 1���<:X;�yX:;.

�.� 3�)�7�-.3v.8 & 0�>+ 
(	�� .1,%B�� 
(� 0S& .X�:�.A��	� 
� AL ,�H(
 &  !"� .1�
&�N@ C
��& C�
�N!)�.

�.8 3�)�*,5F+ .X�:; . 	�� �� �*�. 
� 1
(-  . �+&�_+ �6
�. !"� 1�� .A�	�� �6�%-
�@  +�) 31�
&�N@ ',MN)�� 3�)�7B�. ,-
�

A��>
 '�YN)�� .

�.� 31,5F+.2.X�:� .=��.  !"� �+(�?�"�

& ����+V� 1
�5�. & 1
(- ^%@ .A�	�� ,-
� �6�%-
�@  +�) 1
��5�. ������ ��6�%-3

1�
&�N@ ',MN)��3����- '�YN)�� .

5. Aminaee, M. M. and D. Ershad. 1999. Occurrence of Verticillium wilt on pistachio trees in Kerman province (Iran). 
Iran. J. Plant Pathol. 35: 59. 

6. Ashworth, L. J. Jr. and G. Zimmerman. 1976. Verticillium wilt of  the pistachio nut tree: Occurrence in California 
and control by soil fumigation. Phytopathology 66: 1449-1451. 

7. Banihashemi, Z. and A.H. Mohammadi. 2001. Interaction between salinity and Verticillium wilt of pistachio nut 
tree. Phytopathology 91: S5. 

8. Bernstein, L. 1975. Effects of salinity and sodicity on plant growth. Annu. Rev. Plant Physiol. 13: 295-312. 
9. Blaker, N. S. and J. D. MacDonald. 1986. The role of salinity in the development of Phytophthora root rot of citrus. 

Phytopathology 76: 970-975. 
10. Bouchibi, N., A. H. C. van Bruggen and J. D. MacDonald. 1990. Effect of ion concentration and sodium:calcium 

ratio of a nutrient solution on Phytophthora root rot of tomato and zoospore motility and viability of 
Phytophthora parasitica. Phytopathology 80: 1323-1329. 

11. Chapman, H. D. and D. F. Pratt. 1961. Method of Analysis for Soil, Plant and Water. Univ. Calif. Div. Agric. Sci. 
pp, 60-62. 

12. Dhingra, O. D. and J. B. Sinclair. 1985. Basic Plant Pathology Methods. CRC Press Inc, USA.  
13. Erwin, D.C. and O. K. Ribiero. 1996. Phytophthora: Diseases Worldwide. APS Press, USA.  
14. Hall, R. and H. Ly.  1972. Development and quantitative measurement of microsclerotia of Verticillium dahliae. Can. J. 

Bot. 50: 2097-2112. 
15. Howell, A. B., L. Francois and D. C. Erwin. 1994. Interactive effects of salinity and Verticillium albo-atrum on 

Verticillium wilt disease severity and yield of two alfalfa cultivars. Field Crop Res. 37: 247-251. 
16. Kaufman, Z., A. Nachmias, L. Livescu, A. Meiri and M. Tibor. 1990. Verticillium wilt of potatoes under irrigation 

with saline water. Hassadeh 70: 898-901. 
17. MacDonald, J. D. 1982. Effect of salinity stress on the development of Phytophthora root rot of chrysanthemum. 

Phytopathology 72: 241-219. 
18. Mohammadi, A.H. and Z. Banihashemi. 2002. Effect of NaCl, Na2SO4 and their combination on different growth 

stages of Verticillium dahliae. Proc. 15th Plant Protec. Cong., Iran, Kermanshah.  
19. Nachmias, A., Z. Kaufman, L. Livescu, L. Tsror, A. Meiri and P. D. S. Caligari. 1993. Effect of salinity and its 

interaction with disease incidence on potatoes grown in hot climates. Phytoparasitica 21: 245-255. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-916-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	��������/��	 ! �"
# � $%&)()�(/+�,	# -./0 

��� 

20. Raabe, R. D. and S. Wilhelm. 1978. Susceptibility of several Pistacia spp. to Verticillium albo-atrum. Plant Dis. 
Reptr. 62: 672-673. 

21. Sepaskhah, A. R. and M. Maftoun. 1981. Growth and chemical composition of pistachio seedlings as influenced by 
irrigation regimes and salinity levels of irrigation water. I: Growth. J. Hort. Sci. 56: 277-284. 

22. Sepaskhah, A. R. and M. Maftoun. 1982. Growth and chemical composition of pistachio seedlings as influenced by 
irrigation regimes and salinity levels of irrigation water. II. Chemical composition. J. Hort. Sci. 57: 469-476. 

23. Sepaskhah, A. R.  and M. Maftoun. 1988. Relative salt tolerance of pistachio cultivars. J. Hort. Sci. 63: 157-162. 
24. Sepaskhah, A. R., M. Maftoun and N. Karimian. 1985. Growth and chemical composition of pistachio affected by 

salinity and applied iron. J. Hort. Sci. 60: 115-121. 
25. Sulistyowati, L. and P. J. Keane. 1992. Effect of soil salinity and water content on stem rot caused by Phytophthora 

citrophthora and accumulation of phytoalexin in citrus rootstocks. Phytopathology 82: 771-777. 
26. Swiecki, T. J. and J. D. MacDonald. 1986. Histology of chrysanthemum roots exposed to salinity stress and 

Phytophthora cryptogea. Can. J. Bot. 66: 280-288. 
27. Weitch, T. R. and J. D. MacDonald. 1992. Effect of Phytophthora root rot on Na+ uptake and accumulation by 

safflower. Phytopathology 82: 520-526. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

45
.2

1.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.45.21.8
https://iutjournals.iut.ac.ir/jstnar/article-1-916-fa.html
http://www.tcpdf.org

