
����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

-�.� �/0 1'�� ��2	 3 /�452 -�'	6�(Meloidogyne javanica )  7�389 "�
� �.:39 ;�'	�� /�

-<�0 -�.� �� �	�'	�3��9 �=3/� "�	�2 ��-<�0 
13�9 �0�/�>? "�	� @�	A 	� �=3/� 

Fusarium oxysporum f.sp. lycopersici 

�3	�B	C -'����3�
��	� D��	E'� - F3 )*

)���	 
�����
:��/�/���� �
��������� :�/�/����(

�1�G$ 

-�.� �/0 1'�� ��2	 3 /�452 HI�JK2 7.� �� Meloidogyne javanica H�	L�'	�3��9 7�389 "�
� �.:39 ;�'	�� ��:�� /�)PAL ( �	L�0 -�L.� ��

-M.��� �=3/� -<�0 Roma VF )��2	 3 -� N	EB � @�	A -� ��	J� (�	L �� "L�	� 	L� "L�	�2 �� �L=3/� -L<�0 ���L.����� �L0�/�>? 


)Fusarium oxysporum f.sp. lycopersici race 1 (��	F� ��1�0�� �� -�.� ��EJ2 O�� -�)Split-root system ( 1L! ��	L.��� .7L.� ��

 -� 1! ���� �	�3 I�JK2-.	� � ���.����� 
�	 �� 1.1�2 � ��/� Q�� ��2	 3 -���� -� �	�0 -�.� �� ; EA R. �3� �� 
/L=.� ; ELA �

�	�0 �	 � -�.�-.	� �� @�	A 	� �1! �3� ��! .1�	! 	� -E.	J� �� �	 �2 �	�	�0 �� 
�	 �� ��:�� -� 
��� -�)��1�-.	� ��2	L 3 	L� �L3� (

�
�� STMU� 
���� ��� ��� .�� I�JK2 7.� �� 89 "�
� �.:39 ;�'	�� V�	� -� ��	A 	#
2 -3 ��2	 3 -� 1! ���� �	�3 7�
$ �� �	L�'	�3��9 7�3

 �� ��U -.WX2 � ;�'	�� "K� �� -G�� 1!	� ; EA /=.� �� �#<�2 "�	A ��:�� -� �� �.:39 7.� ;�'	�� 13��2 1L�� V�	L� :L�3 -�L.� 
	� .

1�	! �	�	�0 �� �.:39 ;�'	�� ���/�)��1�-.	� ��2	 3 	� �3� (	J'� -� ��� �	�3
; EA -� H@�	A "�	J� �� �.:39 ;�'	�� �-�.� /=.� 
	

 �� R� ME�� �	�0 -�.� �� ��2	 3 ��<� �'� H��!)�	 �2 �	�	�0 �� (�
�� V�	� Q�� �� �	�0 �� �.:39 7.� ��� ��! .�� �.:L39 ;L�'	��

-.	� -�.� -�.� 	� ��2	 3 	� �1! �3�-.	� �
�� �	�E� STMU� 1�	! �� @�	A 	� �1! �3� ;!�� ���.

�Y�� 
	� 
1��� :� ��2	 3 H�/0 1'�Meloidogyne javanica	�3��9 7�389 "�
� H"�	�2 HH�	�'
	J'� H�L=3/� -<�0 
13�9 �0�/�>? H;��	J� 

Fusarium oxysporum f.sp. lycopersici.	� �!��� [	�� HR� ME�� H�

-�1J� 

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

 �/��,!* 01,2 �34)- �- 0* �	�5 �6 7 �� 8,9 	��+� :��  0* 8;# <

* 	�=�� �34)- ��!/ (#� (��,! .�?�� $�@	 $?1' .�?!* (��?* (	

 �/��,!* �� (��!)* �)AB ��!/ �	 (��,!* 	�=�� �	 �-).�-�!/ (

01,2 �� �C� ��B 	�63D!� :

�.��	 .�-�!/ ��!,!?B # 8 �,4E�?C 8'�?
	 (�-�C (� F!?� �� 8

��?B 04E�C �?
�* �	 (� �?- G&1?C #0?* <�34)?- 	&?E (�?-

(�&H �/��,!* I1"� 09 8,  �-�C J�� �* 0K1" 0* �	�5 �- �3B�* .

�.�� L�M!ND� �/��,!* )�/��?,!* �?!" $?%�&' �?� (O?C&�

 P)! �A% <.�*Q!% �?� 8+?R&% :�&?S 0?* ��?!/ 8'�?
	 (�- 

�,)5 <T!,4)!C 8?% �U
�V% �� ��!/ W14N% (�- �?��, .

�.# ���	�4C� I!��� 0*X�3B��9 ��!/ .��6� ��YD �	 <.�V��&*� L�	�� <8ABQ� <�B�9�� 

*:8A! #�4A;� �)� <:�K��A% G&Z)% :shebani@ut.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

9.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.19.2
https://iutjournals.iut.ac.ir/jstnar/article-1-834-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��� 

$%�&' .&39 ��(��!)* P)?! �A% .�&?3' 0?* .�-�!/ �	 (�?-

 �C� ��B 04E�3B 8'�
	 .8?13
 	�&% [B�� # Q43C 01,2 ��

 J!)?A;�&4!
 Q43?C <G&1C \��E # $E�	 �?� <�?-J!Z�# (�?-

 �* OK��%(��,!* ��� J!Z�#��&A!1/ Q43C <8 �!?C� �� 83" (�-

 J!;#�?� 8)?9#��!- �?3 �% G&?,+% �!" 03!%7(HPRG) �?� 

J!)!1/ 8)9#��!-(HGRG) ��!" #)��<��<��.(8��?];� 

^�?V% �� �	�_4C� �* .�-�!/ �	 �%#�]% �?!" �?� ��? � (�?-

 P5� �� �	�_4C� �� # �� � ��C�  8-�!/ (�- �� <�/��?,!* �* ��/

 ��� 01,2 # :�?
7 �����?% �	 .�?]]V% 02&� 	�&% (�-��9

*(��,! 8% 8-�!/ (�- �B�* .(�];� �̀���?B ��?!/ �	 �?%#�]% 

��?!/ �B� �!+R# # �%	 �a�# 0* 8b!V% O���B �!cd� �V�

8% �B�* .I?C�3% O���?B �	 09 8 �-�!/ �	 �Y�	 :��K' 0*

 R# # 8b!V% ���5 (�B� IC�3% �!+ (�];� <� ��	 �%#�]% 

e��C �6 7 �	 $%�9 # �� 8% f�= � �� 	&B .F3� 8?b!V% (�?-

 �a�# 0*(�];� .�B �&%�E �� F-�9 IKC �%	 �	 �?%#�]% 

8% ��!/ 	&?B .�	 0?9 �? 	�9 ���Q?/ J!?A���	 # T?C#�*

P5� # 8?13
 :�K!9�� .�Q!% F��Q
� 8Y �
 02&/ f#�]% (�-

P�Q 7 �!; �! &%7 J! @7 $!3
 (�-�(PAL) ���!)?9� $?3
 8?1� 

)PPO ( ���!)9��� #)POX ( �	��84 �?C 0?2�	 0?* 	��?/

 	��	 	&2# �%#�]% 01g�% .�&3' .�� ��@�?* (�-�%	 8;#�h

84 �C 02�	 F-�?9 IK?C �!C�)?g 01g�% .�&3' 0* 	��/

 8% �6 7 �	 �!Y,Di 	&B)�.(0?9 �? 	�	 .�D  �9��* # (&*�

 / f#�]% # T! j&3% (�-��&!419 f&?����&
 0?* 8?Y �
 0?2&

 F!?� �?c� �	 <T� 	�a  (� #7 8/	�%a� $%�' 0?��% �?* 8? �

 0D?�� ��?/ �?;&% 	&��,  M. incognita <# ��?B X�)?g

 8% 	�=�� �6 7 �	 (��,!* 	&B .@�,4g� 09 � 	�9 	�63D!� �6 7

 �?C� ��?B 04)AB 	&��,  OC&� ��!/ �%#�]%)�.(	�&?K!;

 �* 86*�D% ��9 f�= � �* Q!  �&?6k # l��5 J�� #	 # T� 	�a  

�?� F-�?9 <0D?�� ��?/ �?;&% 	&��?,  �?* m�K��� �	 (��,!*

 	&???,  	�63D???!� �� 	&��???,  �???c� �	 �???%#�]% �)???AB 

)�� $]  0*�h.(

0?1,2 �� 8?13
 :�?K!9�� 8?E�* 09 � �]4+% .�]]V% I1"�

 F?]  <�?%#�]% �	 .7 P!]4)% F]  �* �#n' <�!C� T!1!)!;�C

]% �	 G�3Y!??CT!,4)??!C �??%#� )SAR Signaling ( F??]  #

�	 ^�V% J!Z�#�?� o�?];� �a�# 0* �%#�]% �#�* �?* OK��?% (�?-

 (��,!*8��� �_�� �� ��!;�! &%7 J! @7 $!3
 P�Q 7 �!;�+
 F��Q
� #

8% �39)�h.(F��Q?
� J!?* 8,!]4)?% m�K��� .���A,- # &Zi��

 ��???,  0???* �???%#�]% # ��???!;�! &%7 J!??? @7 $???!3
 . �Q???!% 	& 

M. incognita�	�9 ��!� 8Y �
 02&/ W14N% f�5�� �	 � � .�?6 7

 8p�?%	 ��,!� 09 � 	�	 .�D )�� ��@�?*�h84 �?C 0?2�	 	��?/ (

�! &%7 J! @7 $!3
 .�Q!% F-�9 I2&% <f#�]% # X�)g .�-�!/

 8% ��!; 	&B .P- �6 7 ��!/ �	 J!3Y!; $!AD� 09 � 	�	 .�D  J!3i

 �+
 �?* OK��% �̀���B P�Q? 7 �?!; # ��?!;�! &%7 J!? @7 $?!3
 (�?-

Anodic peroxidase ��???!/ 8;&1???C ���&???�	 �	 	&???2&% 

8% �B�*)��.(.���?A,- # 8 �Kg�?S 8/	&?;7 0?9 �? 	�	 .�D? 

 0??4���# 8??Y �
 0??2&/Roma VF)T??� 	�a??  0??* f#�??]%

 l��?5Fusarium oxysporum f.sp. lycopersici  0?* X�)?g #

	&��, M. javanica (  0*0?* .7 �%#�]% F-�9 I2&% <	&��, 

 8% l��5 	&B .P- �6 7 f�?,� �	 	&��?,  0?9 �? 	�	 .�D?  J!?3i

 �	�?% �&?6k 01g�% �a�# 0* ��!/ �	 	&E T�j&;&!* $g��% (�?-

 
?C�� ��?6% �� F-�9 0* �	�5 .�&2 q;�* $?*�]% �	 8'�?
	 (�?-

 l��5 )<���!)?9��� P�Q? 7 �?!;�+
 <��!/ $9 $3
 .�Q!% 01,2 ��

1���!;�! &%7 J! @7 $!3
 # ���!)9� $3
 8(8%�B�*)�#�.(

��!; �! &%7 J! @7 $!3
)( PAL )r( EC.4.3.1.5  (�?!19 F]  


 P)!;&*�4% 0!;#� $g��% �	3$!3
 $��K� :�&S 0* �!p& ��#�� $!

 �!C� T!%�3!C L ��� 0* J! @7 .�?-�!/ �	 8?% (��?* �?39 .J?��

 f�?5 J!?;#� .�&?3' 0?* F39�# 
 �E�?C �!)?% �	 (�?!19 3$?!

 8% �-�!p& ��#�� �B�* .	��?+� Q43?C&!* J���?"7 0?b]  09 �= 7 ��

 8?% �!)% J!,- �� <:�K!9�� �� (	��� �?B�*)<J!?3Y!; 0?1,2 ��

 J!)A;7 &4!
 �-(�?!p& ��#�� $!3
 # (�!p& ��#�� (#(... P�Q? 7 <

PAL �/��,!* $*�]4% :�H�K��� 8C��* �	 s0?2&� 	�&?% .�*Q!% 

5�C� 04
�/ ���.

�];�(^�?V% �� (��!)?* $?*�]% �	 P�Q 7 J�� 0?1,2 �� �?-

 �/��,!* 01,g �-)�<�<�h#��(PE� <)��(0+B� #UV �?*�c 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

9.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.19.2
https://iutjournals.iut.ac.ir/jstnar/article-1-834-en.html


�.� �/0 1'�� ��2	 3 /�452 -�'	6��� �	�'	�3��9 7�389 "�
� �.:39 ;�'	�� /� -...  

��� 

��B 8%�B�* ..�Q?!% �	 �!!t�PAL J!?!+� (�?-��!+% 0?1,2 �� 

J!3Y!; Q43C .�Q!% Q!  8%�B�* .0+;�b% J���*�3*PAL 8%0* � �&�

 !9 ��!+% .�&3' �/��,!* $*�]% �	 ��!/ 8'�
	 F39�# 8_ �?B�* �- .

0????u-�!/ �	 f&/�&????C (�????-0????��% �????* ��????B 8???? � 

Peronosclerospora sorghi (Weston & Uppal) Shaw <

e,=� 	��� PAL mRNA �?* 0)?��]% �	 f#�]% (�-��&!4;&9 �	 

X�)??g (�??-��&!4;&9 �??C� ��??B ��-�D??%)��.(�D??9 �	

G&1C �?* ��?B ��,!� \�9 (�- 8i��?5 (�-�&4!)?!;� Q?!  �?];� (

F��Q??
� �??* m�??K��� �	 �??%#�]% .�Q??!% PAL �??Y�	 # J!??3Y!; <

P�Q 7 8?% OK��% (�- �?B�*)�.(.	&?,  ��?6% .j .�?!* PAL �	

.&�&� �]% 0* f# T!p��&% X#��# .&�&� <.�B G�+
 �!" I2&% 

T!,4)??!C 8*�)??49� �??%#�]%)SAR (�#�??* #8/	&??;7 ��??B

�C�)��.(v�* 8/	&;7 w?��Q� �* 05�C x � $%�' 0* f�3/ (�-

 !; e,=� I2&% v�* 0* 8i��5 (�-�&4!)!;� (�?-�,!1� �?� J!3Y

 J!3Y!; 0*�D%)T!3A� �* ��-�D% $*�5 x? � �?3 �% W?14N% (�-

 �?
�* (Q!%7 (<��?�	�/ P�Q? 7 .�Q?!% F��Q?
�PAL F��Q?
� #

PAL mRNA �?C� �	&?* ��-�D?% $?*�5 .7�	 Q! )�#��.(�?];�(

$!AD� P- J!3Y!; 7P�Q 7 Q43C F��Q
� �* x3- (�-PAL P�Q 7 #(�?-

 0??1,2 �� �?? ��	 �9��D??% �??!p& ��#�� $!3
�!)??% �	 0??9 (�??Y�	 

4-coumarat- coA ligase #cinnamyl alcohol dehydrogenase 

8% Q!  �B�* .# x3!� ? 8-.���A,-Hi- ping et al. 2001 )((�];� 

PAL f�3/ 8/	&;7 G&H �	 �� w��H �� f�3/ ��!C x � $%�' �*

 .�Q!% 0)��]%mRNA �?* f�?3/ f#�]% # X�)g (�-��&!419 �	 

T?!3A� �� �	�_4C�PCR �? 	�	 .�D?  .0?9 �?34
�/ 0?=!4  �?6 7

 l��?5 �� ��B \��N4C� (�-�&4!)!;� # 8i��5 �� � (�-�&4!)!;�

)J!4!9 �3 �% (#�&4!)!;� 84g ��!,!?B �?!-�% �* (�- 0?* �	�?5 8

��];(PAL 8% �3B�*)��.(v�* # 05�C �* �#n' Q43?C <�-PAL 

0D�� �	 8% :�&S 862&� $*�5 .�Q!% 0* Q!  �- .�D?  0?9 	�!/

 �]% �	 P�Q? 7 J?�� �9��D?% ��3-	 T!,4)?!C 8*�)?49� �?%#

8% �B�*)��#��.(P�Q? 7 �!;�+
PAL 0D?�� �	 0?2&/ (�?-

 ��&!4;&9 8Y �
Nematex 01,g 	�&% M. incognita (�?%	 �	 

�� 84 �C 02�	 8% F��Q
� 	��/ �*�� .8��&S �	 8;# 8/	&;7 09

(�%	 �	 ��&!4;&9 J!,-��84 �?C 0?2�	 <	�?!/ :�&?S 	��?/

 8?,  ��-�D?% 8D��Q
� J!3i 	&?B .��&?!4;&9 �?%#�]% J���*�?3*

Nematex 0*M. incognita �%	 �	 $��?K� �!C�)g 0* @�* (�-

8??% 	&??B)��#��.(Q?? 7 �??!;�+
 P�PAL $??*�]4% F3??9�# �	 

J!?* ��/��CM. incognita .�D?  F-�?9 Q?!  8?3!%� I!?C #

8% �-	 .8;�g �	 X�)?g (�?-��&!4;&9 �	 P�Q 7 J�� �!;�+
 09

01!?C# 0?* ��?B �	&;7 83!%� I!CGlobodera rostochiensis 

(Woll.) 8?% .�D  F��Q
� �?-	 .��&?!4;&9 I!?C X�)?g (�?-

 �* ��B �	&;7 83!%�M. hapla �� P�Q? 7 J?�� �?!;�+
 F-�9 Q!  

8% .�D  �3-	)��.(��339 �+ �,% �� �	�_4C� �!;�+
 (�- PAL  

�3 �%(AIP) 2- amino Indon- 2 phosphonic acid $!3
 �!)% <

8% $4N% �� �!p& ��#�� T!1!)?!;�C Q43?C&!* $%�B J�� 09 ���, 

 8% Q!  �!C� 	&B .L!)�#�!*��7 .�-�!/)y!�&9�col-o (0��% 8 �

 �????* ��????BAIP ��/��????C�  0????b*�� $��????K� I????2&% 

Phytophthpra parasitica 0;#Q�� EMWA 0?* .�?-�!/ J?�� �* 

�C� ��B ��/��C 0b*��)��.(

��?/ �?;&% 	&��?,  0?9 �C� ��B �	�	 .�D  w!]V� J�� �	

 0D�� M. javanica P�Q? 7 �!;�+
 ��6% �� F-�9 0* �	�5 �63� 0  

PAL 2&/ ��!/ �	 8% 8Y �
 0.7 8/�339 ��6% $%�' 0A1* �B�*

 �	 P�Q?? 7 �??!;�+
 0??9 (�&??H 0??* ��??B T!,4)??!C ��??!/�	

�,)5 .�D?  �!Y,D?i F-�?9 ��?!/ .7 0D?�� W?14N% (�?-

8% �-	 .$?1' �� 8?A� 	&��?,  O?C&� P�Q 7 J�� �!;�+
 F-�9

 # 01,g ���D�(��,!* 8��� .�?-�!/ 0?* 0?�& �c (�Q��?,!* $%�&' 

&��,  0* �	&;78% 	�B�*.

O�� � ���� 	�

&'� (-�#2\�J�2 -.	�@�	A 

F??N* �� 8??Y �
 0??2&/ 8??/	�%a� $??%�' f&??����&
 l��??5

��!/ L?� # �?B 0!6� ���!B ��YD �	 (��#�D9 ��AD �	 8ABQ�

 �&zC� T� �� :�Kc� # .	&,  (��?,!* 8?��� f�?5�� �� �	�_4?C� �?* 

�)* 8 �* 	��� �4C� 85��4
�)	 # T� 	�a  0* X�)g#(<G��& �% 

)T� 	�a  0* f#�]%(�4;�# #)#	 # T� 	�a  0* f#�]%(<T?� 	�a?  

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

9.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.19.2
https://iutjournals.iut.ac.ir/jstnar/article-1-834-en.html


����� ��	
� � 
���	�� ��
� � ���� /�	�������� /��	 ! ��� � "#$)&'� (/�	#� )*+, 

��h 

"G!).��	F� ��1�0 �� �� �	�0 -�.� ��EJ2 -�.� �/0 1'�� ��2	 3 R� ME�� /�452 -�'	6� 
�/�Meloidogyne javanica 

�	A 	� "�	�2 �� �	�'	�3��9 7�389 "�
� �.:39 ;�'	�� � 
�	 �� ��:�� /��=3/� -<�0 ���.����� �0�/�>? 
�	 �� "�	� @

Fusarium. oxysporum fsp lycopersici 

�B �	�	 M!ND�)�(.I!?C ���{?' O!?V% (#� l��?5 J?��

83!%�<�#�9&C <8?% �&z?C� �!;&� 8 �#��
 0* ��/7 �?39 .0?* ��?;

 �&zC� .&!) �zC&C 0!6� �&U3%<l��5 $%�9 �B� �� �+* �*0
�R�

 	 	#�g .	�9 81!% ��4!; �b]% |7.#�4C (�?4� T4D� �- 0*#

.7 .	� P- 0*0?1!% �?* 0D?!B (�<# �-�&z?C� �� 8 &!)? �zC&C 

l��5 f&!1)!% ��	�/ 0!6� �&K' �� L� 09 .&!)? �zC&C J?�� ��

 $,1% 0i��� 0�@ J��3i<f&!1)!% ��	�/ }�g .7 (�- .�?U1"

 �� �	�_4?C� �* .&!) �zC&C / f�?= � ��,?B G&?K1/ f@ �?
� .�	

F��%�7 f�= � .&!) �zC&C �� �-(#�g�h�8?1!% �	 �&zC� �?4!;

�B �	�_4C� .

](-�#2\�J�2 -.	���2	 3 

~��Q% �� 	&��,  0* �	&;7 0 &,  8Y �
 02&/ 0?!6� ���!B }��H� 

8Y �
 02&/ (#� 	�_3% PN� �	&� 0!6� �� L� # �BP5� :#� 

;�&4% ��#	 �3i �� L� # ��	�/ �!�A� ��/ 0?2&/ (#� G�]4 � 8

8Y �
<�%7 �C	 0* 	&��,  f&19&3�� �� 8KC�3% .�Q!% .\��N4C�

 �9��?* # 8?C&- �#� �� �	�_4?C� �?* #	 JC #�@ # PN�)��(

�
�/ f�= � .	&��?,  0? &/ J!?!+� :�!S&{?E �� �	�_4?C� �?* 

T��4%&
�% # 8A�j&;&
�% 0? &/ M!ND?� �?!19 X�?C� �?* #

)Eisenback 1985 (�/ f�= ��
)��(.(��?* f�@ .�?%� :�?% 

0D�� $E�	 0* 	&��,  #	 JC (�-#�@ �&_  8?Y �
 0?2&/ (�-

 04���#Roma VF  �&?6k 0?* .�!?C� (��?* f�@ .�%� :�% #

q;�* # �#� #	 I!��� 0* .�&2 (�-��8 �Kg�?S X�?C� �* �#� 

�B 04
�/ �U  �	)�.(

^(�1! �	F.� ;��	J� V�	� �1! R� ME�� �	G�� ���/� 

; EA �� @�	A 	� "�	�2 �� ��2	 3 _��2 &L�M`� 
	L�

-�.� ��EJ2 O�� -� -�.� 

��?4*� F��?%�7 J�� �	 (�-��?* 0?4���# 8?Y �
 8?Y �
 0?2&/ 

Roma VF  LA4��# �* 8 &_'�R �� L� �h�S�	 )(#�?g�

P��C ���19&z!- �S�	(�?b]% |7 �?* &D?4)B ��?* J��3i #

<.#�4C .#�4C ^�E (#�g 83!C �	 �D9 �?�	�/ .�	 .�?-�!/

 .#�4?C ^�?E (#�?g .��?1/ �	 81?S� 8?/�* #	 01g�% �D?  

� ��	�/)(��� 0* ��!/ T� .��1/ �- .(0u-�!/ .��?1/ �?- (�-

 01g�% �	�h}�?H�* # &D?4)B �� L� # \��E ^�E�� 8/�* 

#	 0?* 81?S� 0D?�� �?� �5	 0* �6 7 0D�� <8
�R� ^�E .	&, 

 ?=% # �Q?=% .��?1/ #	 �	 # P!)]� FN* 04?B�9 �Y��?A� �#�

 � �??B)<0D??�� .�??�	 I!??C7 .#�??*$A??B�.(�� 8??A� Lz??C

 �!+,2 �* .��1/#	�hhh 	&��,  #	 JC #�@ 0��% �?�	�/ 8 � .

�� �+* �#� ��_-0��% (��?* (��* �#� #	 |�)4g� �* <	&��,  8 �

 �	�% �&6k �* }	�{% ��!/ 0D�� $E�	 0* 	&��,  �&_  q;�?* (�?- 

8% .�&2 �B�* .J�� �	 �� �#�?=% .��?1/ �	 	&?2&% 0D�� .�%� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
87

.1
2.

43
.1

9.
2 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.24763594.1387.12.43.19.2
https://iutjournals.iut.ac.ir/jstnar/article-1-834-en.html


�.� �/0 1'�� ��2	 3 /�452 -�'	6��� �	�'	�3��9 7�389 "�
� �.:39 ;�'	�� /� -...  

��� 

|7 �?* &D4)B 0K��% #	 # |7 �* &D4)B �� L� # \��E ^�E

 .#�4C �b]% �&zC� .&!) �zC&C �	)�h�8?1!% �	 �&zC� �?4!; (

:�% 0*��̀	�?=% # �	�	 ���?5 0?]!5	 ^�?E (#�?g .��?1/ �	 

.#�4C �B �	�	 ���5 .0u-�!/ F��%�7 J�� �	 �-�0D?�� 0?* 09 8
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ارزيابي ريشه مايه كوبي با نماتد  ( نيمه ديگر بدون مايه كوبي) ارزيابي ريشه مايه كوبي با قارچ  ( نيمه ديگر با نماتد)

ارزيابي ريشه مايه كوبي با نماتد  ( نيمه ديگر با قارچ) ارزيابي ريشه مايه كوبي با قارچ  ( نيمه ديگر بدون مايه كوبي)

(نيمه ديگر با قارچ) ارزيابي ريشه بدون مايه كوبي
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