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

�� 

� �$+���
�� ���, -./���
� 0�+ � ��� ��%��� � 1/��$
2 ��&0�+ �3�
 4��� �5�

 ��
�.�
6�����78.� � 0�9�!� �� �:�+ 	"� ��&)Brassica napus L.(

�2��%=> 	
&'�2�?%@� 0�=A� B'*CD� �E�
�� B*�0��� FA�� �E��D� B'�!��G ���+ ��� �'

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

HI
 	

��JK� �� ��
�.�
6L���� � �$+�L��
�� ���L, -L./���
� 0�L+ � ��� ��%��L� B1/��$
2 ��&0�+ �3�
 4��� �5� ����� � 0�L9�!� �L�

�78.� �:�+ 	"� ��&)Brassica napus L. ( ��.�& #G�(MN�� �O.���� B��+ ���@ P�L�� C�LQ RL��G �0  	" 0�S ��& L��+ ��L& T

����� ��� �0 ���9
 �� �0 ��0��
NUV'(NW	" ��>� 1D
7  �XO2�0 �����O+  	9O2�0 ���:� �0 .1/��$
2 0�+ Z[� ��?H)B�%@\MB

'MM �'\M ��$9& �0 ��7��
+ (Z[� �0 �0 ��� ��%��� 0�+ � ��@� T��� 1��K� ��)� �%@\M��$9& �0 ��7��
+ (-L./���
� 0�+ �

Z[� �0 �0)	� � �� -./���
� 0�+ 1� (	2	" �$��7 �J2 �0 T.��$+�� ���@ �� ���� T���� 1��K� �� .� F.�
0�L.� �L+ 0�0 1�OL2 ].�$2

 F.�$!^T7 ��,�� �0 _�� Z[� `S�" �&0)F
X2�
� �� R

�
 ��*)/'�)\/M(��!

 �0'\M1/��$
2 ��$9& �0 ��7��
+ +��%��� 0�+ 

��� +��!

 �0 � -./���
� 0�+\M
+�L� B-L./���
� 0�+ � ��� ��%��� 0�+ 1�	� B1/��$
2 ��$9& �0 ��7�� 	L�� bL�0 .� F.�$OL
�

 T7 ��,�� �0  �
7 	"� b��� F.�$!^ �&0)F
X2�
� �� R

�
 ��N)/\�')/(��� �0 c��� �$� �0 ��7 V	"� �>�0 (��L&��!

 �0'\M 

1/��$
2 ��7��
++��� ��%��� 0�++@�, 	&�" � -./���
� 0�+ 	" T.�2�0 0�9�!� F.�$!+ � F.�$O
�)RL

�
 ��*\WN B*dWN �\d( 

��$9& �0 ��7��
+ (��&��!

 �0'\M 1/��$
2 ��7��
+ ) +1�	� � �� (��� ��%��� 0�+ +0�L+ 1�	L� ��L!

 � -L./���
� 0�+)	&�L" (

�� 	�� b�0 .�2�0 F��� 1�:
� F.�$!+ � F.�$O
�)R

�
 ��N/d*�(/(U	@�0 (

 �0 1/��$
2 ��7��
+ �%@ ��! +��� ��%��L� 0�L+ +

��!

 � -./���
� 0�+'\M  ��	2� -./���
� 0�+ � ��� ��%��� 0�+ 1�	� 1/��$
2 ��7��
+ 	" ��
7 .���L%
 0�L>� �	L� �L� �>�
 ��

�K=� �78.� � 0�9�!� F
� ��0 ��&��!

 �0 �:�+ 	"� ��&'\M �'MM 1/��$
2 ��$9& �0 ��7��
+ +�%��� 0�+��� �+�� B-./���
� 0�+

 �� �J2 e&�+ �� ��
�.�
6���� � �$+���
�� ���, -./���
� 0�+ 4��� �+ 	��\M�� 1	L" �$L��+ 1�	L� B��L$9& �0 1/��$
2 ��7��
+ 

e.�:�� f��� B0�9�!� �g� 	
��
 B�$�� 1�:
� �F��� �����@ �� 1/��$
2 0�+ 4��� �0 �.�> 0�" .$+�L��
�� ���, -./���
� 0�+��

1����&�$
� 	
��
 �� 0�7�7 � ��� ��K+ �0 ��
�.�
6�����&�0�+1/��$
2 :
2 �� �� :F
h
��i �� ��	
&���+ T.	j
 e.�BcL!�
 e.�:L�� �� 

-OS  0��_�� Z[� `S�" �0�+ -!+ �  ���� �� �0�+ c��K� �	��2��Q�
����G  �
7 k�$�0 �0 	20�0.

 /�� �&�^�
	�:�0 0�9�!��2���@ B	"� `S�" B0�+ 4��� �0 �.�> 

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

�.�* ��-'* ./  0�1 2�3%34� 56789 :

*:9 ;-<69=>� �6� �2�?��=( �@%=A:esfahani@guilan.ac.ir 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.6
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.6.5
https://jcpp.iut.ac.ir/article-1-1804-fa.html


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

�� 

��	m� 

0�B1 �� #C �B@%( .�BD E��BF )	�B�� A��(�-�  �%��G �HI*

J� 5F  5@"�	 �+BJJ* �����	 ��%! K� #�-)Catch crop ( �BLD

 M@6%7 �� 2��@%( A�-'F/ NO�* AB9 ��* 5F A���� )�O 	 �)�.(

#C �B@%( �P+J! 5(�	 Q� K� ��%( �F��F  	 	 +R �HI* ��F Q� �O

 A9 �"�	�F 0�1 �� +J*)S.(�HBI* 5B(-!  	 ) � A'B��9�/ �	

 �B� #C �B@%( T�UB9 5* +" �+O�'9��� �	 P�!-BI%* ���B@,O

 F �� 5(�	 	�,IV�5) � ABWJ9 �X� K� �9� �	�	 N��H�� AY1 �-Z

 5B(�	 5F Q%D�-1 ���-�	 �� �	� �� 	�-9 M%L6� �B"�	 �BO)�[.(

AJ\9 N��H�� 5B(�	 Q] � )�-@49  	�,IV� )�HD� �	�,IV� ��	

 ��B%! �	 A��%V%B" )�O	-* �F ���VO K�C->-%F 	-* )�O��V%� �	

 �+" ���H! �HI* �7�)�.(�	 A�^�BF A����_ �A@6�� )�O	-_

 5F A���] �`�J� Q@1�7 MO���  ��%! +"� a�49 b9�-� +%>-�

 .�D bF�c b=" �'_ �	 a�1  �	�'� )�O �B%3� )�O +B(��	 

)��.(��BB%! +BB"� N��HBB�� 0�BB49 dBB7-� +BB"� A@6BB�� )�BBO

)PGPR ( ��-O A>-=>-9 #C �@%( �%?e� �F f��Bc �%>�\� ;�@J* )�BO

)��BBV%F ���M%BBgJ� hBB"��  +BB%>-��+BBJJ_ i�-BB(� +BB%>-� �+BB"� )�BBO

Q%9�@�   #C �B@%( �M%B7�@� ��W6� #+" 	��/ 5F jV_  �O �B`�J� 

M* P�k(� 0�1 �	 T�U9 A9AB9 5BJ%9� Q���	 5* 	-" 5BF #�-B�

)�@*�F +BJ(�9 A��BOThiobacillus �Azospirillum�Azotobacter�

Bacillus megaterium �tumescens Arthrobacter  circulans 

Bacillus 	�* ���"�)��.(

)�@*�BBF +BB%>-� �BBF P-%I��%lBB7 �/  �@*�BBF-��� mJBBD )�BBO

#-9�-O-@%� �O)Q%6*� QI%��  �O (5'B�� M@6%7 5\7-� n?7 )�

AB9 #�O�%! 	�,IV� �	 N��H�� o�@��L(  +(-B")��.(h%B3I� �BX�

 AJ\9  �?e9 P+J! 	�,IV�  +"� �F �@*�F-��� ! ��	 �+" ���H

 �7�)�S.( #C �B@%( )�BO	-* �%XpB� AB7��F �F �A'��9�/ �	

 � �HBI* ) � K�C->-%F 	-*  �W6� F'B% �BF 5B(�	 	�B,IV� Q��@

 Q%&(�%9��[� O �	 P�!-I%* ,) �R ��V%� �	 ��@��[P�!-BI%* 

��@,O �	 #C �@%( �q[P�!-I%* ��@,O �	  �W6�S�ABI%9 �B@%>

 �@%> �	 K�C->-%F 	-* 5BF	+B9/ �B7)��.(��B&�	 AB3%34� �	

 AJ\9 N��H�� 5(�	 	�,IV� ��	)�/��(%5�-F �	 Q%D�-1 	�+\� �

)S/��(%5B(�	 ��HO #�  �)��/�(%51�B" 	�+B\�  AB��� )�BO

)q/��(% �@*�BBF-��� ) �BBR KBB�C->-%F 	-BB* )�BBO��V%� �	

 �+B" ���HB! �HBI* �	 A��%V%B" )�O	-* �F Ps-� P-%I��%l7 �/

�7� .-* T�U9 �BF ABV* �%XpB� A��BLJ� 5BF KB�C->-%F )�BO	

  	�,IV� 	��	 	�,IV� )�HD� .F5)�-BZ �	 5B(�	 	�B,IV� 5B*

 Q%&(�B%9 �BF A��BLJ� 5F K�C->-%F 	-* ��V%��/����	 P�!-BI%* 

��V%� �	  ��@,O 	-* ���VO 5F K�C->-%F 	-*#C �@%( 	�!-! �F 

Q%&(�%9 �F n%��� 5F ) �  ��/��q� ��/���[ -BI%* �	 P�!

 F ��@,O5	-F �+9/ �7	)��.(AF�B���� ��Bt�R u%34� �� T+O

 	�B,IV� �F A@6��  A��%V%" )�O	-* ��+39  i-( T�U9 �X�

v1�"  �7� �	-F �HI* ��%! +"� )�O.

n�� � 0��� �&

A���� ;�7 �	 N��9�/ Q��q�w��q� )�� �'B* �+,'B(�	 �	 

+" ��D� #$%! ��&'(�	 .�+R )�9	 Q%&(�%9 �	 �-O �e*�+R  bc

 nB%��� 5F N��9�/ )��D� ;-Z�/S �/���x-%6BI7 5BD�	 

��B%! +"� bU� AZ A!+(��F Q%&(�%9��ABI%9 i-BVk9  �B@9

 AF�BB@�/ 2���BB7���	-BBF ���BB7 .)��BBD� bBB49 0�BB1 �BB��F

 y )���	 �A@I%7 x� N��9�/w��O �/�AB>/ QF�* ��[/�% 

5F 	�!-!  ) � �M%7�@� ��W6� �#C �@%( n%��� �q/� +`�	 

�/�[���q��[/� S�/�AI%9 	-F P�!-I%* �F P�! .5BF N��9�/

 2�* 2�-` 0-BIF 5B��� z�Z �F b��-@*�� �+" 	�1 )�O )�BO

 +" ��D� ���,� 57 �	 A�	�U� b9�* .hYB7 ��BL{ AIB`� b9��

 #C �@%( 	-*)��W`S�����  �S�|?J9 �� ���@=O �	 P�!-I%* 

�� � (AB��� b9�-�  ) � 2�W>-B7 	-B* b9�B" ) �WB`S�

��@,O �	 P�!-I%* (K�C->-%F 	-*  )K�C->-%F 	-* # +F  �F (

+(	-F .��+39S�� AI%9 )��BF Q%6B* �@%( KB�C->-%F 	-* �� �@%>

 +" �	�W@7� �HI* 5(�	 P�!-I%* K� h%3I�) 	 �� P�+B* �BO 	�+\�

 AI%9 �O �	 P-%I��%l7 �/  �@*�F-��� )�@*�F i-(@%> ;-BI49 �� �

Q%6* �@%(��q+R�  x�7� �F CFU+(	-F .(A��%V%B" )�O	-*

 bBl��� 2�W6���-7 |?J9 �� �W6� 5���)) �BR[�%�W6B� (5BF

 #�H%9�[� M%B7�@� 2�W>-7 |?J9 �� M%7�@�  ��@,O �	 P�!-I%* 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.6
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.6.5
https://jcpp.iut.ac.ir/article-1-1804-fa.html


0�+ � ��� ��%��� � 1/��$
2 ��&0�+ �3�
 4��� �5�…

�� 

)) �R[�%M%7�@�  ��%	�!-! (#�HB%9 5F��� �	 P�!-BI%* 

) � 2�W>-7 	-*  ��@,O)�BR ) �[% ) ��[%	�!-B! (

#�H%9 5FS�2�* �	 ��@,O �	 P�!-I%* #�B9HVO �g( 	�-9 )�O

 5BF ��F �"�* �F +(+B" )���B&��D 0�B1 �	 )��-B( 2�-B` .

^-��O Mc� ��HI* )�O��F��q �BF ���B7 KB� 2+9 5F b?c �� �

�	 #+%(�,'B1 �� mB�  h%B3I� Q%6B* �@%( A@6B�� |��9 	-*

 +(+" �'* 5I`��$F �5��7 .KB� #C �@%( 5��� 	-* �� P-7 K�

 5c�B7 �� bB?c �0�7 2�-` 5F #/ P-7  	  �"�* �� m� ��9

 ) �])�O+*�S/� �/��@7-I%7 )+JF+* wm%l,%9  A>	��F 

)��q[ [( +" �	 H�� 0�1 5F ���V%� i-( x�7� �F .�BO �R�69

 2�*S/��5B�-F M*���  |F�9 �@9 	 +BR �BOq��B@9 �	 5B�-F 

g( �	 |F�9 +" 5@��! �.���+(� )�%! �� �	�W@B7� �BF ��BF hYB7

���+(� ��&@7	 ��BF hYB7 )�B%!)LiCor 3100, USA ( #�   

5(-V( 5(�!�+D #+(�,'1 �F K'1 ���! P�k(� # / �	 �O .)��F

 5>	�\9 ����F v1�" )�O � � +R�  �� +"� )�Ow+B"� 5D�	 

)GDD ( AO�%! K�C->-�H%� 5��� )�9	  +" �	�W@7�)Tb()��F 

�HI* ^-��O Mc���q +B" 5B@��! �Bg( �	 x-%6BI7 5D�	 �J�

)�.(

��BBBB%! +BBBB"� ���BBBB7 2��BBBB%%��)CGR (5BBBBYF�� �� 

= b+2cGDD (TDM) CGR ��BF hY7 v1�"  )LAI ( �BF

 5BYF�� �� �	�W@7�²e a'+ b'GDD + c'GDD LAI = +(+B" 5?B7�49 .�	

��-� dF� �aBbBcBa´ Bb´  c´  2^	�\9 �F�X n���t e5��� 

+J@6O A\%?Z M@���&> .	 +BR 5B(�	 �F-Z� �F ;-U49 �"�	�F

�S%����	�B,IV� #/ �� m�  ���! P�k(� �"�_ �� m� � �

 5(�	)�F-Z� x�7� �F��(%+(+B" Q%B%\� 	�B,IV� )�HBD�  .

5BB(�	 QBB] � #�HBB%9 5I6BB*-7 ��&@BB7	 �� �	�W@BB7� �BBF �BBO 

)Soxtech, Sweden(���+(� +B" )�%! .B�Hk� )��BF bB%I4�  5

P�( �� )��9/ ��H�� SAS5�6( 9.1 )��B7 ;�9�( �6�  �	�W@7�

�	�	 +" P�k(� 5* �O)Skewness, Kurposif(�� P�+B*�O )��BF �

���! 2�-` m(����  5�Hk� 2�W` .Q%&(�B%9 56B��39 �BF �BO

 #-9�/ �� �	�W@7� LSD P�B( �BF ; �+D  �O��	-V( M7�  ��HB��

Excel+" P�k(� .

� ].�$2f�� 

_�� Z[� `S�" 

2 �W� �I@�9 )�O��V%� �	 �HI* ��F hY7 v1�" 2��%%��

AJ\9 �"�	 )��	); +D �(.�	 ��F hY7 v1�" Q��@'%F

 Q%&(�%9 �F 2� � 5IR�9��/���V%� �	 �S���@,O �	 P�!-I%* 

#C �@%(+) � 2�W>-7 	-* +��+39 Q��@V_  K�C->-%F 	-*

 Q%&(�%9 �F ��F hY7 v1�"�S/�	��V%� �S��	 P�!-I%* 

K�C->-%F 	-* # +F  ) � 2�W>-7 	-* # +F #C �@%( ��@,O

5F +9/ �7	); +D�.() � 2�W>-7 	-*)�F������+`�	 

) �(b%� �I* �F AVL9 �X� )���	  ��F hY7 A9+"�F .	-*

K�C->-%F +#C �@%(�F H%(M%gJ� +%>-� �+JJ* +"� )�O N��H��  

7-@� H?7 hY7�+JJ* H@J 	�-9 ;�3@(�  .�D N��H�� nD-9

#-9�-O  )H@J7-@�A9 +"� �+JJ* K��4� )�O	-" .�%Xp�

��F u��Z �� +"� 5%> � bR��9 �	 5(�	 	�,IV� �F �HI* )�O

5(�	  Q%D�-1 �)H@J7-@� 	�-9 +U39 �%��G 5\7-� �	 )�O

�7� -V( ;�R .Q%D�-1 	�+\� ��HI* �	 5(�	 	�+\�  �O �	 �O 

�Q%D�-1MOA&@6F �F A@?e9 LAIb! i �" �	 5@"�	 AO	)5F

n%���**��/�r=  **q�/�r=( Q%D�-1 5IR�9 �� +\F �AO	

��F 	�+\� NO�* b%>	 5FA9 NO�* ��F hY7 v1�" ��O+F�� 

)��(.	-* �I@�9 z-Y7 �	 ��F hY7 v1�" )	-\` +( �

 �#C �@%( K�C->-%F 	-*  ) � 2�W>-7 	-* �	,"b)�O ���

 ��7� �+" �	�	 #�'( .

 �
7 	"� b��� 

5* 	�	 #�'( m(����  5�Hk� ���@( ��%! +"� ���7 �%XpB� �4�

 ���! ���c N��9�/ )�O��V%�); +D�.(�	 ��B%! +"� ���7

 b! 5IR�9 ��V%� �	 AO	�S� #C �@%( ��@,O �	 P�!-I%* +	-B*

 ) � 2�W>-7 ++O�"  K�C->-%F 	-*)nB%��� 5FQ%&(�B%9 �BF

q�/S ��/�|F�9�@9 �	 P�! � � �	 w+"� 5D�	 (� Q��@'%F 

�"�	 �� ��+39 Q��@V*); +D�.(F5A9 �g(+7� 5B_ ���B7 

+"� 	��� �	 ��%! b! �� 	 : � AO	5Fb%>	 )H@JB7-@� �B%>�\�

+"�F.)�@*�F �+BJJ* �B%?e� )�BO �@*�BF-���  P-%I��%lB7 �/ �BF 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.6
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.6.5
https://jcpp.iut.ac.ir/article-1-1804-fa.html


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

�[ 

�
��

�
�.

�	



��

�
�

�
�

��
�
��



�
��
�
��

��
�
��

�
��
�

�
��
�

� 
�
��

��
�!
!�
"#
$�

%
�&

'(


� 
#)

!�
"#
$�

�
*+

,-
.

��


/

#01
2
3
4
��
2

!




!

�
�&

�
$

%
�!
+)

�
�5
6�
�0

�

7
�8
9+
�

%
�!
+)

�
�

6+
9+

�
:

ns:
��

��
��

	

��

*



** :
��
��
�
�

��
��

	


�
��
��
��
��
�
��
�

�

��

�
��

�
 

!
��
��
�"
�#
$��
�

%
��
&
��
'
(�
)

*��
+
�)


,
-�
�

	
.�
�+
!
�/
�

��
�0
�1
���
�

�2

�

3
��4
5

!
4




	
.�
6+

	
.�
6+

"
�2

�
(

	
.�

	
+�
��




�
"
�2

�
(

��
��


�
�$
��

"
�2

�
(

74



�$
��

�8
.

�$
��
��
96
�-

"
�




�$
��

'
(�
)

,
)�
��
�

��
96
�-

 
�:
�;
��
�


��
9�

<
<=
>

/=
<@
A

/<
B=
C

/=
==
DB

/=
D>
@

/=
CD/

<D
=

DE/A
A</=

EB/
>>
CD
B

=>/<
<D/>

A/
A<
CF
>F

7:

�
��$

C
AB
F

/=
**

DC
F

/A
**

<=
D

/
AA

**
>=
B

/=
**

A</
A<

**
**
<@/

<<
EA
>

**
DB/

>D
**
>>/D

**
C/

FA
F@
<F
B

<B
=

/
A<

**
C/

BF
**

</
BD
=>
>E

**

	
6�
�3
��
(

F
==
B

/=
==
=<
A

/=
==
F>

/=
==
=D

/=
==
E

/=
EF
=

/
BE

FF/=
=@
C

/=
AA
<

/
>@
=C

AB
E

/=
=D
C

/=
</

AD
==
E

3



!
�/
;�
�

A
=C
C

/=
**

C=
F

/=
**

F<
E

/C
**

=E
D

/=
**

>@
A

/<
**

**
DD/

D=
C@

**
=</F

*
<C/=

B</
FB
B@
=<

**
<C
A

/A
**

FD/@
**

B/
DE
F@
EC

**

	
�G
�4
��
H

A
==
=F

/=
**

==
C@

/=
**

FC
C

/A
**

=<
D

/A
**

A=
=

/<
**

**
AF/

EA
>

B</=
ns

*
BC/=

F@/
C<
==
BF

**
EF
E

/=
ns

ED/F
**

E/
EA
<B
>

**

7:

�
��$

×
3



!
�/
;�
�

C
==
E

/=
**

=E
F

/=
**

A@
A

/=
**

@A
@

/=
**

=C
F

/=
**

**
EA/

A=
>B

**
CD/C

=A
C

/=
ns

B</
<A
=B
D<

**
C>
A

/=
**

FB
@

/=
*

B/
AA
=B
FB

**

7:

�
��$

×
 
�:
�;
��
��
�H

C
==
=D
A

/=
**

==
=B
A

/=
ns

<B
@

/=
**

><
A

/=
**

DF
C

/=
**

CD/D
ns

<F/=
ns

=B
A

/=
ns

B>/
BA
CB
=

*
=>
D

/=
*

=A
A

/=
**

A/
@C
>C

*

3



!
�/
;�
�

×
 
�:
�;
��
��
�H

A
==
=F

/=
**

==
C<

/=
**

EC
=

/A
**

=C
F

/=
**

<>
=

/A
**

*
E>/

A>
<

*
@D/A

=E/=
ns

F@/
DF
<A

ns
AA
C

/=
**

C=/=
ns

E/D
ns

3



!
�/
;�
�

×
 
�:
�;
��
�
��
H

×

7:

�
��$

C
==
=A
<

/=
**

==
=E
D

/=
*

D@
>

/=
**

FC
F

/A
**

>F
E

/=
**

**
@D/

AE
E

E=/=
ns

=@
A

/=
ns

A@/
F@
FC
@

*
<E/D

**
CD
C

/=
**

B/
@=
=A
@

**

	
-�
J3
��
(

<D
==
>D
F

/=
=>
=<

/=
A<
D

/=
==
A

/=
=E
E

/=
EE/

DB
<

AB/=
A</=

=A/
>>
FF
A

E/A
E>/<

BF/
AD
>=
=D

!
��
��0
��
��
K

)
��

�

(
=C/>

E/@
B/>

A</
A=

>/F
B@/

AE
D@/>

BC/E
A/

A@
</C

B</<
@/

A@

"
��N
�
�
��
K

>F/=
>C/=

@D/=
@C/=

>@/=
EF/=

>C/=
@=/=

E@/=
@</=

>A/=
E>/=

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.6
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.6.5
https://jcpp.iut.ac.ir/article-1-1804-fa.html


0�+ � ��� ��%��� � 1/��$
2 ��&0�+ �3�
 4��� �5�…

�S 

��
��

;.
�0
��
3
��<
02
7
��
=�
>
�?
���
2

56
�

×
:

�6
+9
+�
�!
+)

×
��
�!
!�
"#
$�

�
��



/

#01
2
3
4
��
2

!

��
��

��


�
��
�
�
�
��
�
��

�
��
�
��
%
�


7
�8
9+
�
!+
)

*+
��&

'(


� 
#)

!�
"#
$�

%
� 
�
��

,-
.

�7
��
�
�.

�

�
#$
�
�
"
�.
3

7�
O
$P
���
O
�Q

�
�
��

��
�Q
R
�(
��
�2


S�
-
*�
�.
�

	

���

	
�)
��

	
O
���
45
3
�.

�
��
�

&
��
'
(�
)

%
��

*��
+
�)


,
-�
�


�
1�
��
��
�

�
S�
+G

D
D

	
.�
�+
!
�/
�

7:

�
��$

)
S�
+�
6�H


�
�9
.

�

(

��
�H

�
:�
;�

�
 

3



!
�/
;�
�
��
H

!
4




	
.�
6+

	
.�
6+

"
�2

�
(

	
.�

	
+�
��



"
�2

�
(


�

��
��

��
T6
�-

�$
��

)
S�
+�
6�H


�
�9
.

�

(

7�
8�
�

"
�




)
��

�

(

'
(�
)

,
)�
��
� )

��

�

(

 
�:
�;
��
��
�9
6�
-

)

�
S�
+�
6�H


�
�9
.

((

+
3



!
�/
;�
�

k
=B/A

m
EC/<

d
DE/C

ij
=C/=

ij
=C/=

k
E/

E>
j

@C
A

a
>/

D<
<C

e
f-

h
C@
C<

+
 
�:
�;
��
�

V
3



!
�/
;�
�

m
==/A

o
B>/

<
f

C</C
ij

AD/=
ij

AD/=
l
E/

B=
l

F<
>

a
B/

D<
<=

h
h

<@
@E

+
3



!
�/
;�
�

l
=C/A

n
FE/<

e
CC/C

e
C=/=

e
C=/=

m
B/

>B
k

E>
B

a
F/

D<
<A

g
gh

CD
@@

�/
�

V
 
�:
�;
��
�

V
3



!
�/
;�
�

n
@B/=

p
DB/<

k
A@/C

k
<>/=V

k
<>/=V

Jk
B/

CA
m

BD
C

a
>/

DA
<=

h
h

<F
><

+
3



!
�/
;�
�

g
AB/A

i
=C/C

i
DF/C

h
EB/=

h
EB/=

AC
=g

h
AD
E>

f
F/

DA
ab

<<
c

b-
d

FD
@>

+
 
�:
�;
��
�

V
3



!
�/
;�
�

i
=>/A

k
>C/<

j
B</C

e
>A/=

e
>A/=

a-
c

AA
=

h
AC
D=

b
A/

DA
<D

e
d-

f
BC
@>

+
3



!
�/
;�
�

h
A</A

j
@B/<

i
D@/C

f
E>/=

f
E>/=

h
A<
@

g
AC
B>

a
F/

D<
<<

f
c-

e
F=
C>

B=

V
 
�:
�;
��
�

V
3



!
�/
;�
�

i
=F/A

l
EF/<

k
D</C

hi
=D/=V

hi
=D/=V

j
@B

i
A=
>>

c
A/

C@
<<

f
e-

g
D>
A>

+
3



!
�/
;�
�

e
<</A

e
<B/C

a
@A/B

a
@>/=

a
@>/=

c-
e

AB
<

ab
<D
BA

c</
C@

C=
a

ab
>=
=A

+
 
�:
�;
��
�

V
3



!
�/
;�
�

f
A>/A

g
AD/C

h
EB/C

c
F@/=

c
F@/=

d-
f

AD
F

d
A@
==

c-
e

C/
C>

<B
cd

bc
EB
@>

+
3



!
�/
;�
�

d
</A

f
<=/C

d
DA/D

a
@B/=

a
@B/=

ef
AD
C

c
<A
==

cd
>/

C>
<F

c
ab

E@
FB

A=
=

V
 
�:
�;
��
�

V
3



!
�/
;�
�

h
AF/A

h
=B/C

i
CF/C

b
E=/=

b
E=/=

fg
AC
@

e
AE
@C

deF/
CE

<B
cd

a-
c

EE
FB

+
3



!
�/
;�
�

a
<@/A

a
BA/C

a
>@/B

e
BF/=

e
BF/=

a
AF
F

a
<B
F>

c-
e

A/
C>

CA
a

a
><
=D

+
 
�:
�;
��
�

V
3



!
�/
;�
�

c
<E/A

c
C@/C

b
CB/B

j
BA/=

j
BA/=

ab
AF
<

a
<D
F>

c-
e

@/
CE

C=
a

a
>A
><

+
3



!
�/
;�
�

b
<>/A

b
DD/C

b
DB/B

d
FA/=

d
FA/=

b-
d

AB
D

ab
<D
@=

c-
e

=/
C>

C=
a

ab
>=
><

AB
=

V
 
�:
�;
��
�

V
3



!
�/
;�
�

d
<C/A

d
<@/C

c
==/B

d
FA/=

d
FA/=

a-
c

AB
E

b
<<
D=

e
C/

CE
<>

b
ab

E@
@>

LS
D

=B/=
=</=

=D/=
=D/=

=D/=
BA/@

=B/
@@

<@/A
=/
E@

D/
DA
<

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.6
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.6.5
https://jcpp.iut.ac.ir/article-1-1804-fa.html


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

�� 

A>�&J{ 2�?%*�� A1�F +%>-� A9(�-�J#-%��* �F +n%*�� �O +(-" 

#	�B* 0�B4@9 �F  �UBJ� )	-B* |F�BJ9 �� ) ��)��BF �� #/ 

�� 	 A(^-Z )�O ���c ��%! x�@7	 �	 �� n?B7  �	�	 N��HB��

 +(-" �+JJ* H@J7-@� hY7 .P+B�  #C �B@%( 	-B?V* d���B" �	

 �KB�C->-%F 	-B*  ) � 2�W>-7 	-* T�U9 hYB7 v1�B" 

A9 NO�* H%( K'1 �	�9 |Vk�  ��F n?B7 ���L( �	  +F��

 AB9 +B"� ���7 NO�* 	-B" . 2� � 5BIR�9 �� : �B1 �BF

 ��F hY7 N��H�� #/ |B?� 5BF  K'B1 �	�B9 +B%>-� #�HB%9 ��O

 �"�	 A'��H�� +( � H%( ��%! +"� ���7 .�	 ��%! +"� ���7

 b! 5IR�9 ��BV%� �	 A!+%B7�  AO	��� P�!-BI%* #C �B@%( +

) � 2�W>-7 	-*+K�C->-%F 	-*)Q%&(�B%9 �F��/S ��/Sw

� � �	 |BBF�9 �BB@9 �	 P�BB!w+BB"� 5BBD�	 ( Q���	�BB�� )���	

 	-F ��+39 Q��@V* .��B%! +B"� ���B7 AB> H(  )	-\` +( � 

�#C �@%( 	-* z-Y7 �	 K�C->-%F 	-*  ) � 2�W>-7 	-* �	

b,BB" )�BBO [�S ��BB7� �+BB" �	�	 #�'BB( .�A'BB��9�/ �	 

 ) � �KB�C->-%F 	-B* ) �BR )�O��V%� �	 �HI* +"� ���7

 5B��� )�BO	-* �BF ���VO 	�!-!)Bio+ NPK Bio+ NPKS ,  

Bio+ NPKZn ( nB%��� 5BFq/����/�� �/�q�B@9 �	 P�B! 

b! 5IR�9 �	 � � �	 |F�9�7� �+" ���H! AO	)��.(

�
�� �0 F
>��S 0�	=
 

	�	 m(�B���  5�Hk���BF �BO��V%� �BX� 5B* 	�	 #�'B( �BO 	�+B\�

 5�-F �	 Q%D�-1 AJ\9 	-F ��	); +D�.(��BV%��S�P�!-BI%* 

#C �@%( +) � 2�W>-7 	-* +��BV%�  KB�C->-%F 	-B* +O�B" 

)	-* # +F (n%��� 5F Q%&(�B%9 �BF ���  S/���	 Q%D�-B1 

+J@B"�	 �� 5B�-F �	 Q%D�-B1 	�+B\� Q��B@V*  Q��@'%F 5�-F

) +D ;�.(5B�-F �	 Q%D�-B1 	�+\� 5F 5F �HI* �	 5(�	 	�,IV�

 b! 5IR�9 �� m� #-{ ��7� 5@6F�  ��F hY7 NO�* �F �AO	

 Q%D�-1 �5�-F +B(��	 ��B%! H@JB7-@� �	 ABVL9 N3( �O)�.(�BF

 #C �BB@%( T�UBB9 N��HBB��)�3BB7�q��	 #C �BB@%( P�!-BBI%* 

��@,O(Q%D�-1 d37 2+" �� ��  �+" 5@7�* �O )�@'B%F 	�+\

 A9 b`�R Q%D�-1 		�!)��.(��V%� �S� #C �B@%( P�!-BI%*+

) � 2�W>-7 	-*+5B�-F i�BW��� Q���^�F )���	 K�C->-%F 	-* 

)�/�[�A@(�7�@9 (	-F.i�W��� 	��� AB9 �HBI* �	 B(�-�+�-BW( 5BF 

�-( �@'%F5F  +J* KV*b%>	�?e9 5YF�� Q%F�-( �+B" �����	 

�O )��� 5F?�  b! Q%D�-1 5F #/ b�+ N��HB�� n?B7 �	�+B\� 

5�-F �	 Q%D�-1	-".5B�-F Q%BF �BF�c� 	-BD  bB%>	 5BF �)�

 bB! �HB�� +B`�	 N��H�� n?7 #C �@%( T�U9 NO�*  �BO

 b! 5IR�9 #+" ���-*A9 AO		-" .H?B7 hYB7 N��H�� Q���F�JF

 51�" 	�+\�  AO�%! +B%>-� N��HB�� 5F �kJ9 ��%! �	 A��� )�O

JBB7-@� 	�-BB9 hYBB7 +BBR�  �	 ��BB%! �	 Q%D�-BB1 +BB%>-�  )H@

A9 	-" .AJ\9 N��H�� 5B�-F �	 Q%D�-B1 	�+B\� �	 )��	)�S�

;	�\9 �	+���%A��%V%" 	-* T�U9 �F 56��39 �	 N��H�� (�	

K�C->-%F 	-* )�O��V%� P-%I��%l7 �/  �@*�F-��� ) �R Ps-� �F

�7� �+" ���H! A��%V%" )�O	-*)��.(BI@�9 z-YB7 �	 �

#C �BB@%()��� ��S�����  �S���BB@,O �	 P�!-BBI%* ( 	 �	 

Q%D�-1 	�+\� ��HI* Mc�)Q%&(�B%9 �BF n%��� 5F[��[ ���[��

��q�  ���� |F�9 �@9 �	 	+� (+" �	 H�� .A9 �g( 5F5* +7�

 bB! b�+B?� #�HB%9 N��HB�� �B��F #C �@%( )^�F z-Y7 5BF �BO

 +"�F �+" Q%D�-1)[.(

�0 �2�0 0�	=
F
>��S 

�	�	 m(����  5�Hk� �Q%D�-B1 �	 5B(�	 	�+B\� 5BF �-BF�9 )�O

 AJ\9 2 �W� ) � 2�W>-B7  #C �B@%( )�BO��V%� Q%BF �� )��	

 	�	 #�'BB(); +BBD�.(��BBV%��S�#C �BB@%( P�!-BBI%* +	-BB*

 Q%&(�%9 �F ) � 2�W>-7��	-B*  #C �@%( 	-* # +F ��V%�  

Q%&(�%9 �F ) � 2�W>-7�/�qB%��� 5BF Q��B@V*  Q��@'B%F n

+(	�	 ��U@1� 	-1 5F �� Q%D�-1 �	 5(�	 	�+\� .

�2�0 ��:& 1�� 

�HI* 5(�	 ��HO #�  �F �O��V%� 5_ 	�	 #�'( m(����  5�Hk� ���@(

 AJ\9 �X� +J@"�	 ��	); +D�.(��V%�S�#C �B@%( P�!-BI%* )�BF

 Q%&(�%9q�/�P�! ()�O��V%�  �S�  ��� #C �B@%( P�!-BI%* 

)Q%&(�%9 �FS�/� ��/�P�! (#�  Q��@V*  Q��@'%F n%��� 5F

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.6
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.6.5
https://jcpp.iut.ac.ir/article-1-1804-fa.html


0�+ � ��� ��%��� � 1/��$
2 ��&0�+ �3�
 4��� �5�…

�� 

3
"�

�.




!
�
��
�
��

�
�
��

�
�&

�
$

%

��
�&

'(


� 
#)


!
56

��
0

�
*+

,-
.

3
"�

;.
�

�
��

�
��

�
��

� 
#)


!
�
�&

�
$

%
!+
)

��
6+

9+
�

�&
'(


� 
#)


!
:

�
*+

,-
.

3
"�

,.

!

�
��
�
��

�
�
��


�
�&

�
$

%
7
�8
9+
�
!+
)

�

%

� 
#)


!
�&

'(



�
*+

,-
.

3
"�

B.
�
��



�
��
�

�

!

��

�

�&

�
$

%

�

7
�8
9+
�
!+
)

%
�&

'(


� 
#)


!
�

*+
,-

.

)D�
5�
"

�&
5�
E
�

�2
F
��
G&
!

&�
#�

H
�+

02
5

I
2

I
�G
��
�

(

3
"�

J.
�
��



�
��
�

�




!
��

�
�&

�
$

%

��

!

56
��
0

�&
'(


� 
#)

�
*+

,-
.

3
"�

K.
�
��



�
��
�

�
��




!

�
�&

�
$

%

!+
)

��
6+

9+
�

:
�&

'(


� 
#)


!
�

*+
,-

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.6
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
23

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.6.5
https://jcpp.iut.ac.ir/article-1-1804-fa.html


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

�q 

+(	-F ���	 �� 5(�	 ��HO .5FA9 �g( #�  #	-BF �B@V* b%>	 5* +7�

 )�O��V%� �	 5(�	 ��HO�S�  ��� ���B@=O �	 #C �@%( P�!-I%* 

+"�F Q%D�-1 �	 5(�	 	�+\� #	-F 	��� .��B�� �B%IF�c AB7�@7	

5(�	 5BF �O 	�-B9 �)H@JB7-@  Q%&(�B%9 #�  NO�B* 5B(�	 ��HBO

A9+F�� .AJ\9 N��H�� �A3%34� �	 5(�	 ��HO #�  �	 ��	)��/�(%

K�C->-%F 	-* )�O��V%� �	 P-%I��%lB7 �/  �@*�BF-��� ) �R +

5F A��%V%" )�O	-* +9/ �7	)��.(

�2�0 0�9�!� 

�	�	 m(����  5�Hk� �5B(�	 	�B,IV� 5BF �-BF�9 )�O 2 �BW� 

AJ\9 	�	 #�'B( �BO��V%� bBF�3@9 �BX� Q%BF )��	); +BD�.(

)�O��V%��S� #C �B@%( P�!-BI%* +KB�C->-%F 	-B*+) �BF

# +F (+O�"  ) � 2�W>-7 	-*)�F n%��� 5F�S�q ��[�q 

 S[� ��@,O �	 P�!-I%* (5B(�	 	�,IV� Q��@V*  Q��@'%F �

+J@"�	 ��); +D�.(	�B�� 	�B,IV� ��HI* �I@�9 P�c�� �	 ��

MO A&@6F 5B�-F �	 Q%D�-B1 �@'B%F 	�+B\� �BF AB@?e9  ^�BF

)**q�/�r =(	��	 .5F�	 Q%D�-B1 	�+B\� NB3( 5B* )�-Z

 5�-F��/S�%Q%D�-B1 �	 5(�	 	�+\� ���/��%��HBO #�   

5(�	��/�%A9+"�F)�q.(A9 �g( 5F #	-BF �@'B%F 5B* +B7�

 ��BV%� �	 K'1 �	�9 ��+39�S� #C �B@%( P�!-BI%* +	-B*

 ) � 2�W>-7 +v1�B" #	-BF ^�BF bB%>	 5F K�C->-%F 	-*

 �B��F 5* 	-F ��V%� Q�� �	 AO�%! +"� ���7  ��F hY7

 ���B7 5BF �?6B( ��BV%� QB�� �	 5(�	 	�,IV� Q��@'%F +%>-�

 +" �O��V%�)��.(

�2�0 F��� 1�:
� 

#�HB%9 ��B4> �� 5B* 	�	 #�'B( m(�B���  5�Hk� �� b`�R ���@(

 5BB(�	 QBB] ��BBW�2 ABBJ\9 �BB"�	 	-BBD  �BBO��V%� Q%BBF )��	 

); +D�.(#C �@%( P�!-I%* �W` ��V%� +) � 2�W>-B7 	-B* +

Q%&(�%9 �F K�C->-%F 	-*q/[�%��V%�  �S�#C �B@%( P�!-I%* 

Q%&(�%9 �F K�C->-%F 	-*  ) � 2�W>-7 	-* # +F�/��%5BF �

+(	-F ���	 �� Q] � #�H%9 Q��@V*  Q��@'%F n%���); +D �.(

�+BB%� NO�BB* 5BB(�	 QBB] � #�HBB%9 �#C �BB@%( ��^�BBF z-YBB7 �	 

A9 +J*)�.(5B(�	 QB] � )�-B@49 �	�!-B! z-YB7 N��HB�� �F

ABB9 �+BB%� N��HBB�� +BBJ*)�.(�	 	�!-BB! �UBBJ� 	-BBD  ô �BBV@R�
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