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

.#�4C �B �	�	 ���5 .0u-�!/ F��%�7 J�� �	 �-�0D?�� 0?* 09 8
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 09 (�&Hh=h8;� �hv�?* 8/	�%a� # (	�� �S�	 <�?-�=�h

8;��hv�* 8/	�%a� # (	�� �S�	 �	 # <�?- �?��6 �=�h8?;� 

�hhv�* 8/	�%a� # (	�� �S�	 # �-�h=��!/ v�%)��.(

��� V`� :��!;�! &%7 J! @7 $!3
 P�Q 7 �!;�+
 :��!!t� 8C��* 

0u-�!/ 0D�� �� (��	�* 0 &,  FN* J�� �	 :�% 0* �-��* �#� 

FN* �� �#� T� 01S�
 (�- �?B f�= � ��� .0?* F?N* J?�� �	

(��� ��,!� �- �h�A�$%�9 0��� �	 $��&49�
 ��H I;�5 �	 # ��

�B f�= � 8
	�{�.

W;�(0D�� 0��% 	&��,  �* ��B 8 � 

|(0D�� 0��% �?* 0D�� �Y�	 0,!  09 8;�g �	 l��5 �* ��B 8 �

 	&��, 0��% 	&* ��B 8 �.

\(0D�� 0��% 0D?�� �?Y�	 0?,!  0?9 8;�g �	 l��5 �* ��B 8 �

 .#�*0��% 	&* 	&��,  �* 8 �.

	(0D�� 0��% �?* 0D�� �Y�	 0,!  09 8;�g �	 	&��,  �* ��B 8 �

 l��50��% 	&* ��B 8 �.

-(0D�� 0��% l��?5 �?* 0D?�� �?Y�	 0,!  09 8;�g �	 ��D  8 �

0��% 	&* ��B 8 �.

�	�0 -�.� ��	a� ^�/`M�� 

�
�* f�/ T� ̀nK?5 0?9 8?3!i .#�- �	 ��!/ 0D�� G�?uN� �	 

f�?  # ��!p�?C 8*&?E 0?* e��% :�� �� �	�_4C� �* <	&* ��B 	�C

�B .81!% T� LzC 0 &,  �
�* �4!;( Sample buffer ) :�_)?
 

P��C�/hG&?% pH=6 ̀n%�?9 # 0
�?R� .7 0?* # �?B .j&?,- 

P- �
�* .�%� ��	�/ ��2 0!]* �� ��!/ �NC (�- .:�% f�,� �	

 ��9 f�= �<D� $E�	 �	 .#�- �B�	 ���5 
� (#�g �.m&?1N%

$???S�g$???]43% }�#�???3�� 0???;&; 0???* 01???S�
n* O???C&� #

�	 j&!_��4 �C#�A!%��hhh :�% 0* �#	 �h�	 0]!5	 �0?2�	 

84 �C �?B j&!_��4 �C 	��/ .8*�?���� (��?* $?S�g �3�� ��&?C

 �	 F��?%�7 f�?= � �� $?K5 �� # <��2 P�Q 7 �!;�+
�hs0?2�	 

84 �C 0Y  	��/ �B (��	.

�	�'	�3��9 7�389 "�
� �.:39 ;�'	�� ��:�� ��	.��� 

$!3
 $��K� F39�# X�C� �* ��!; �! &%7 J! @7 $!3
 P�Q 7 �!;�+


 .���?A,- # J?i �#� 0?* �!?C� T!%�3!C L ��� 0* J! @7)�(

�B f�= � ..�Q?!% 8=3?C �!,9 X�C� �* P�Q 7 �!;�+
 8*�����

 F39�# G&{V%)�!C� T!%�3!C L ��� (8=3?C x? � �#� 0*

�	 �&  |�2 .�Q!% �* nm ��h =λ max �B f�= � .

(��* # (��%7 :�KC�V% F��?%�7 0?!19 J!Y �?!% Q!;� 7 (�?-

 ��B f�= �)8?H P�Q? 7 �!;�+
 # (��,!* .�Q!% 0)��]% 01,2 ��

 �� �??+* (�??-�#�0??��% �??- �	 �-�??B # �??-��,!� 0)??��]% <8?? �

 F��?%�7 ((��Q?
� f�?  0?%� �* ��spss (ver.11) P?C� (��?* # <

(��Q
� f�  0%� �* �� Q!  �-��	&, (office 2003) Excel �	�_4C� 

��	�/ 

� b.	M3cK� 

8C��* P�Q 7 �!;�+
 .�Q!%PAL ME�B �� 8A� 0?2&� $?*�5 (�-

 F39�# 8*����� �	 �/��,!* $*�]% �	 ��!/ 8'�
	 (�-)�-(8?% �?B�*.

O?E ~#�?B �	 P�Q? 7 J!?;#� <P�Q 7 J�� �� (��!)?* Q43?C&!* �!?C 

J!)?A;�&4!
 �� (��!)* 01,2 �� 8'�
	 :�K!9�� �#�?/ �a?�# 0?* �?-

 v�Q* )�-�?!p& ��#�� $?!3
(J!?3Y!; # 8?13
 :�?K!9�� �� 8?E�* <

8% ��?!/ �	 8'�?
	 �c�?% :�K!9�� 01,2 �� �63�� �� f��9 �- 09 �B�*

8??%�3??B�* )�<�<�<�h<��<��<��<��#��.(J���*�??3* 8*�??���� 

 [
 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

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               5 / 9

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


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

��� 

ab

a

b

a

c

a

c

a

c

ab

0

1

2

3

4

5

N
	LL
�J�

��
)d

/LL
�e

f.
1LL

3�

(0
h1

0

1 2 3 4 5

�����

����

)هفته(زمان
"G!j.
�	 �� ��:�� -E.	J� )d/� eG.13� (���.����� �0�/�>?*�=3/� -<�0 ** 

��-.	� ��2	 3 	� �	�0 -�.� �� �M EA �3� ***@�	A 	� �9 /=.� ; EA �

*:Fusarium oxysporum f.sp. lycopersici T� 	�a  **:�#04��Roma VF *** : Meloidogyne javanica 

�-�B :.#�* ��!/ 0D�� �� �,)5 T�0��% �Y�	 �,)5 <8*&90��% l��5 �* 8*&9 

s.&4C ��-��B �	�	 .�D  �3 �,- }#�g �* 09 8[bC �	 � ��%83+% }n4E� JA �	 .&%�7 X�C� �* #� ���  ��	.

sJ!Y �!% 	�' �- �h�C� ���A� .

!% :�?K!9�� J?�� �E�?C �? #� 8*�?���� (&?V  0* P�Q 7 J�� .�Q

8% �B�* ..�D?  P�Q? 7 J�� �!;�+
 �'�C # .�Q!% �Y�	 :��K' 0*

8% �&9�% :�K!9�� �E�C �'�C # .�Q!% ��3-	 �B�*.

F��?%�7 G#� FN* �	 )(� 0? �N1/ :��-�D?% (8?1' P?"�

J�� �-�?k f&C 04_- �� �-�B .�-�!/ �	 (��,!* Ppn' 09��D?  

�?B �-�?k (��?,!* P?pn' G#� 0?4_- �� ��?,!� .�-�!/ �	 <	&* 

)Xn9ab ( f&C 04_- �� #)Xn9c(862&?� $?*�5 �'�?C �?*

 04_- 8H # �
�� F��Q
� 8?3+% }n4?E� .#�?* �+* (�- �?* ��	

 	�	 .�D  F��Q
� (���39 � #� �* <f&C 04_- .�-�?B .�?-�!/ �	

 f&C 04_- �� (��,!* Ppn')Xn9a("704_- 8H # �� �?+* (�-

 83+% }n4E� .#�* Q!  ��	)Xn9ab ( �B�	 Q!i�  F��Q
� .�?*

 �&65 # 0D�� �	 (��,!* ��4)/ 	&2# �� 8B�  �-� #7 .�B (�

 0D�� 0* (��,!* $%�' l��5 <05�C (�-� #7 �	 l��5 	&2# (�?-

0??��% .��??1/ 	&��??,  �??* ��??B 8?? �)��??,!� (.��??1/ #0??��% 8?? �

��D )�-�B (4 � �
�!  ��D)$AB�.(

F��%�7 f#	 FN* �	)P�Q 7 �!;�+
 :��!!t� 8C��*PAL 

�,)5 �	 0D�� W14N% (�- (FN* 	�&?% T?!A_� 0?* ��� (�-

 �
�/ ���5 0)��]% # 8*�����)$AB�.(

-0D��0��% 0D?�� �?Y�	 0?,!  09 8;�g�	 	&��,  �* ��B 8 �

 .#�*0��% 	&* 8 �:

% �* G#� �#� �	 P�Q 7 �!;�+
 �B ��"7 (Q!i�  .�Q!)Xn?9

a(83+% }n4E� .#�* Q!  �+* (�-�#� 8H #	&* ��	 ..�Q!%

 o�?];� f�' �� 8B�  @�,4g� ��,!� J�� �	 P�Q 7 �!;�+
 Q!i� 

 �?!;�+
 �� (�!/&?12 �� 	&��,  01!C# 0* ��!/ �	 P�Q � Q43C

8% 	&��,  OC&� .7 �B�* 

-0��% 0D��  09 8;�g �	 l��5 �* ��B 8 � �?* 0D?�� �Y�	 0,!

0��% 	&��,  	&* ��B 8 � :

�?B ��?"7 W?;� F?N* �?3 �,- G#� �#� �	 P�Q? 7 �!;�+


)Xn9a(83+% .7 :��!!t� f&C �#� �� #0?* 8?;# 	&K  ��	

 83+% F��Q
� � #� .7 G�K 	 0?* P=3?� �#� �� # �B ��"7 ��	

 �
�� F��Q
� �����)Xn9b.( 

-0��% 0D�� 	&��,  �* ��B 8 � 0D?�� �?Y�	 0,!  09 8;�g �	

0��% l��5 �* 	&* ��B 8 � :

	&??* | # W??;� F??N* 0*�D??% G#� �#� �	 P�Q?? 7 �??!;�+
 

 [
 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

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               6 / 9

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


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

��� 

a a a
b

a a ab
a b a a

ab
a

ab

a a
b

a

c

b
a

b a

d

bc

a

ba

d

c

a
b a

d

bc

0

0.2

0.4

0.6

0.8

1

��
���

��
�	

�

��

��

��


�
���
��
���

��
��

٭ �

��

��

��

���
�

1 2 3 4 5 6 7
( ��� ) �
��
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