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

���

0�123�4�05�6 ��� �� �7�8�3 � ���� ��� 9:64�05�6 �+	� �! ��� 9;���� <
3 

=�0� $>
�� ?�@ (A �� ��	85�� �	�B6�� � �0C� � 
�*D� 9�0C� � 0� ���� ��� �/EF

"��"� B�B+�	,*�� 9�B6�GH 0,��8"6 9�0I + ��	J�� � ��	I 0�I� >7K �	�7�-

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

C&��B

��0� ��L
� :��	�01� 
 �! ��I 9;���� <
3 �	�+��� ��I 9:64�05�6 �8�3 � �7�6 ��I �� ���� ��I � �4�05� � �0M� � 
�*D� 9�0M� � 0� 

     � ?�@ (A �� ��	85�� �	�B6���   =�0I $>
/EF)  �+=�0N  ��� ��B6� � �G� O3 �(	��A 9+:��*� ���
 �	� �� ,-.FI0� �� 7P3 *�  ?	Q7

���	�I �BM�6��
�03 �	>�6�� �B! �0D� =�B� ; .	��A+��5I	� ?��S :� <+T��� U0� VW	H �� $	�
��	X3 $�	I � �	"6� ��0M3 :� 	� 

B! .    �	7� $�	! :�W	Y� ���� $����+  I03 � 0�   6 ��I Z�5[� ?	��  �4�05}!� �	�+)    908QS]J  9,.F   � J/^ I �     6 �	Q5M� �� �0_�Q�� �4�0Q5( 9

8�3�7� ! � �	�+  ��� � �) F^I �6 �0_��� �4�05 +a/J��� ��I b3 � 9]JI �6 �0_��� �4�05 +a��� ��I b3 � � ,-.I �6 �0_���  �4�0Q5 +a//

   ��� ��I �	5M��� b3� ( ��� ��) a  9,E   � ,a     ��� ��I �	5M� �� b3 � ( {   �A dY� :� ���	
) �A��	
  6 ��	�� � �A �	� _ �  �	) B�	Q!( �A 9 Q��	


  ��	��/a % 6� �A �	� _ �  �A � �	��	
 ��	�� aE %6� �A �	� _ ��	 (   B! :5�0_ 0L6 �� .��05�+     3 �� ?�@ :6�� �0M� � b�  �	 ]J I � 6 �0_���  �4�05 +

a  ��� ��I b3 �� :� � ��*/]/^I�B�A ;�� :� �	5M� �� �0_�� .��05�+�A �� ?�@ :6�� �0M� � b��	
 � :Q� B�	!  Q� ��*/EF,I �  �� �0_�Q�

   B�A ;�� :� �	5M� . �� <
3  �A �� ;����	
   ��	�� aE  6 BS�� � �A �	� _ �  �A � �	��	
   ��	�� /a  6 BS�� � �A �	� _  Q�        :Q� �� :Q6�� �0QM� � �	

303� V-- � ,J��� <�	I BS��  .��05�+3 � ;���� <
3 <
M �0� �� �0M� � b�	��	 
6 ��I �3 �� �4�05� �	 a��� ��I b3 � �	5M� �� 

 �A ���	
  6 ��	�� � �A �	� _ �   B�A ;�� :� �	 . 
& ��� � b�05�+      � �� (A �� ��	85�� �	�B6�� b� 3 b�	��	 
 �A ��	
  �A �� ��	
   ��	�� aE   BQS�� 

6��A �	�_ ���� �	 .��05�+3 � ;���� <
3 <
M �0� �� (A �� ��	85�� �	�B6�� b�	��	 
6 ��I �3 �� �4�05� �	 ]JI �6 ��I �0_��� �4�05 +

a   ��� ��I b3 �  �A � �	5M� �� ��	
 ��	�� aE %6��A �	�_ �B�A ;�� :� �	 .	56+� f+6 ��I :I ��� �	�6 <��g# b� �	QI �4�05�   ?��QS :Q� 

!� �	�+      �0! ;P3 �� ?�@ :6�� �0M� � +  5���� <
3 h�    �*�� �I ��B7� :� +   6 ��I � <�   8�3 ?��S :� �4�05�7�) !� �	�+  ��� � � ( �0M� �

   �0! ;P3 �� :6��+  5���� <
3 h� �*�� + � <�B�� .�W�  �A 	� ��	
        � ��B7� :� �� ?�@ :6�� �0M� � $�	I + �*�� �	+ � <�B�� . 
& ��� 6	�� b�

  5���� <
3 :I� B! +   6 ��I ;�� B�� :� �4�05+8�3 ?��S :� �g�7��*�� �� �0M� � +� <�B�� .	���I ���3 �0��	I 	�
 Q! � �	�+ Q��� � � 9

� <�	I 0� ��G��	���I i0X� ��*
! � �	�+� j��k ���%� � �*+M�! � � �	�+05%� :6�� �0M� � 9T	k 
B! $S	K .

�4��	�
�� �B
:6 9;���� <
3�	� �	L6 9�0M� � 9:6�� ��B�3 9�4�05
���	�I 
9?�@ 

� . ����� �� !"#$
%&��'�()
%* "#$
 ��+$�, ��-,�*�") ./0"#$
 %-��� .�1"#$
 �2�/3 �4$�5� -

�.6�7 
�('$ '�89:-,�*�") ./0"#$
 %-"#$
 9 .�1�,$�

�."#$
 ��; �����%-,�*�") ./0"#$
 %-9 .�1"#$
 �,$�

* : #*�(<=$ �>� -?�@��<3 A B>3�<: :ma_majidian@yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             1 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


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

���

:�B7�

C� � 4�D��     � ()�E
 FE' � �(E'  �ED% G3 � EH:    IJE� �EG� �   �$�EK �

3:C� LM� /#�:  $ ,$ 	 N8� O  (� P� N8� /8#�3 �D:   $�  EQ# * /E9� 

 C �
�  3 
*/G3 4�D�: /E88)) � .(   (� EP� N8E�:    N8E� RSET  �ED%

3 Q+: 3 :   >� ?$�I$ �) /9���     C /E9� �� U VH3�# �� E�  = � * .� E� /

C� +$�, 4�D�: 3 :  
�$�C)��   * �� .( (� P� N8�:   ?��>7 W+�� 

   ' * �"X ��� S(8' (
 Y(>% 3 :
 9 . 3 S(8' (
:     E'* �E� /E#$ �� �V

 (� P� N8�:   �P *
 ,$ 	  IJ� �G� &�  C �$�K � E�
�.�Z     4/E9 �(>E� 

*��#,   (# �
 * �D� '�# �!� 
 4/% >)$ �   �'[�*�V) �� O��) /   * �ED

�Z  �P ,$ 	    >E#�(� ND�E) &�      IJE� * A VE' U; \�  E]83 �:  *� 4; %

4�Q(7�'�D% � �^� S(8' (
 ./%  IJ� �G� �   E3 �$�K �:C E�
� . /E�	 O

����  (� P� N8� �:  � /9� 	�" IJE� �G� $� �K�' * �  E3 �$�EK �:-

C _�� `H' ND�) W+�� �'$ O0Q3 * /D
� 
 9 4�D�)��.(

 �3,; �
	":   *
$�� ' )�� (*�%      �' �G� ?�a YK� N9 

b�	 �; Y���% (# �        _�� `H' �
 ./9 ./D�"3 ND�) �) �
�C �!

 $�9 �G�	 (� P� F: 9�# :      3 _�� .,$/#$ �
 ND�) ,$ :   * /E9��

      8c YD -_�� �(Q) 
$/M� ,$ �#�  OYD:1(>�  K % � �   _�� `H' O

   #�"
$ .
�C �Vd�3 �
:$
 
�0VQ+ *   /E9 ./D�"E3 �# .  * �VE' 9

1('*�  �)�� ((#�    (� P� N8� �) /8(
�C �!:  P �
 :\C:D
  * 

$*$	       E3 ND�E) $� ?�a A[E� �
 �E#$
 
$/EM� -�#$
  Q# \: /ED
 .

  3 �#$
 ?�]V�: 9�# /#$ �:   YD e/+ ,$ #�3,:  \C  Q#   X  Q# -�D E� �


�+% ) � 8T �>�8:              ,$ fE� �E#$
  EQ# e/+ * \)�) � 5g ,$ \@K 

#�"
$ .
�C:�*��� * %# �/9�� S .S#� =  4$��E0QD *)�� (  4�"E#

      2�>d A[� �
 �#$
 
$/M� �) /#
$
��	     
 @Q) �� 
�0VQ+ RST O

 �'$ U; . �3,; �
 E	": !3  E�/	  4�)� ((#�        
 E) �E) �E
�C �E!

#� 
�) 4b*�(:      $�9 �G� $� ?�a �#$
 
�0VQ+ 	   (� EP� N8� F:

   $S
$ Y) �$/h3 ��	 3 N:  /D
:=*  �; �� ���%    �E0VQ+ \E3�)    �E#$
 


  , �$/h3 �� $� ?�a	$S
$ 
�	3 N:/D
 .8c YD�#�3, O:  N8E� �) 

(� P�: /9 	  $S
$ �'$ /	 # 
 ) N�    �$/Eh3 �E� $� 
�E0VQ+ 4b*�(

 $S
$ Y)	 3 N:/D
 .$���8�	 =
 O�V:        �P�E7 �� �) 
�$/# 
 T* YD 

   �; N8� ?$�I$ ND�): 3 �4$S�D%  # 
 ) �    8) Y)  $� 4b*�(�Y .$	 i

)� (    $ N8) YD�� 
� 3 �
 # ?$�I�      (� EP� N8E� * 4b*�E(: *� %

$ST$%  � 
�0VQ+ � 3 4�:   ./EQ+ �) /8) �E�	   # ?$�EI$ O�   �
 4b*�E(

$S
$	   �P ,$ 
�0VQ+ N	 $S
$ &	   3 �#$
 
$/M� N:/9�� .  E8c YD� O

 (� P� N8�:      *� /9� �Vd�3 A P �
 ?�a  E	":  ,$ $� 
�E0VQ+ 

�P	    ND�) �#$
 
$/M� ND�) & :3   E=* /D
:    (� EP� N8E� :  �
 

P:    �� �Vd�3               �
 * /E9 �E#$
 4,* �
 ND�E) WE+�� �#$
 4/9

        # 
 ET* �E� ND�E) �#$
 
$/M�� /E3� . E'�  4$��E0QD * �V08)�j (

YD:1(>� , 	
�% � �     � 4,* * �#$
 
�0VQ+ O�b = 	   $�E9 �
 i	 F

      /#
�) �kd[3 N8� 4*/� * �� P� N8� .  (# �E5#;�    /E8(
�C �E!

4�QD          YE) �E� P� N8� �I$ �
 �#$
 
�0VQ+ �) � P  :E3   -
 E9

  4,*��b = 	 # i�    ND�) N8� �I$ �
 S :3 	       WE+�� 
 E7 �E) /E��

 � ND�)�  �#$
 
�0VQ+ �(" :3 

�C .     �@>E# �� �9$
�� l7�9

 
�m(K$ 
�0VQ+%)   �#$
 i"7 4,* (  � 
�0VQ+ ���b = 	  i) 4,*

 V) i"7�  �D e$/#$ �% $ D :	 C �.� (3 n[�$: 
 9)�j .( l7�9

 $�$
 �9$
��%	     7�� �
 �) �'$ oh' i:  C ,$ �  , 4�ED� E+$�:

    
S# 
 7 �p)$/d �� 4�/3	    �E'$ ./E9 i .      l7�E9 qE]d $�E=

  $�9 �
 �9$
��	   QD$ U; 
 @Q) F E�  E#$�G� �: 
�$
  . E'�  * �V08

  4$��0QD)�j (      �'$ ���I r[Q+ �9$
�� l7�9 �) /#
$
 4�"#

,	 4�QD $�            �E#$
 
�E0VQ+ ND�E) WE+�� �E� P� N8� �) � P

:3    # \) i"7 4,* 
 9�Y) S:3 $ �13 
 9	O E9 N8� �)/	 /

        3 �E� �E#$
 
�E0VQ+ ND�) W+�� E� , 4$S E	     (# �
 * 
 E9 
��  �E!

� ND�) �9$
�� l7�9�/8) $/   .

'���:  .
$
 4�"# �D   , s��83 �) /#$ E	(>:) #�C�$ E�i (  /E8#�3

 3$
 
 ):  ]V� �
 �   9 
 ) �� &�Q��:	 3 :     \Et�d �E� /E#$ �7 E�S%

  $S
$ * 6�7	 = � N�   , -
 9 �!83 A mG3 /	$ $�	' O�  �Ep)$ Y(>

#��D,�% $�X :	 C �  3J� $� .��   ;��) * .
�) O:	    $�EX 
$ 3 U�T :	

   $S
$ $� A mG3 F' �	    
$
 /D$ 7 N)�  -�  -�   * �� .(   A�Ed �


  $�E� �u�d%    ,�*�"E) �ME' � % ��  E	   EP �
 �$/:     ,$ �$�EC .�*
 

,�*�")%   ,�*�") �� A*$/(3 % �� 	   ,�*�"E) 
�@D$� �$/% ��  E	 �$/

     $�T$ �� v�� 
�0VQ+ `H' ��% ' � ,�*�") Y(>% �� 	/     .
�E5# �E� �$


�):   ]V� ?� t �� �  �D
 ) w�m3 &% 9 �Q��:	  =; * :   4$ 8+ �� 

.$���)% $�� % ,�*�") % �T 	S1	  O%$�� = � �     qE]d * A mG3 /


�0VQ+      E3 A @K \��K `H' �
 �Dx  E3 �I:   /8E9��)�y .( �ED
 )%

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             2 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


0�123�4�05�6 ��� �� �7�8�3 � ���� ��� 9:64�05�6 �+	� �! ��� 9;���� <
3 ...

��y

3$
:      � �E@p3 ?$�I$ �� .*[+ �b =  E	     t mE7 z[Et$ * i� ?�


�S	0:  9 * �Q��:	    $ �V+ �� 6�7 	 ) O  1(>ED; �� �:  ./E9 
$,; 

  (7$ �
 *� C ���   E3 �$�K .�:C�   C
 E=; /E#�:  �E(Q) %    EG3 �
 $� � F

,	 $ �>	3 
�!: /88))�� .( � {v)�� (     �E) �E'$ �(E9$
 ��E5g$

3:  3, �
 4$ ��O�D%+$�, :�D
 ) w�m3 �� %3$
 :  
*/Ed ��

 # /t�
�  -4b*�(�y   * �]>
 /t�
 ��    E'�(� /Et�
 �   3JE� $� Y� O


�) .$	   � �T 3 �3$ O      A mG3 �
 
�0VQ+ �p)$/d 4/3; �'
 �

  ;��) * ./9:	   9 
 ) w�m3 ���Q:	   $SE
$ $� 	  E3 N:   /ED
)�� .(

 # 
 @Q)�    3 ND�) $� 
�0VQ+ 4b*�(: $ * /D
	  
�E0VQ+ ND�) O

  �P ,$ YD	        3 �#$
 4,* YD * �#$
 
$/M� ND�) &:   /E9��)��   * �� .(

  �#$
 ND�) �V+    �*��� e/+ �'$ O0Q3 % E	  $SE
$ �	     * FhE' N E	 �

+ /9�� 4; \3�0� e/)��.(�3,; �
	 N	�/#; * ?��D  E	 /)�� (  �E�

  # 
 @Q) �I$�    �#$
 4,* 4b*�(y   �� ��       E� �E#$
 
�0VQ+ * /t�
 �  O��

 ���jC �� �@># /t�
 �� ND�) /D�9 4�D��/#
�) $/.

       $S
$ * U; 
 @Q) \0"3 �� �T � ��	 K N�  �; U; �Q E���%

   $S
$ �� �!83 �)	 SD N	 = � �8� $ /	 A mG3 O :3    �#�]'J(3 * 
 9

 �D
 ) w�m3%  E9 �Q��:	     # 
 E) /E8#�3 �    >E� �
 �E#b*�(���%  ,$ 

&P�83- (h��H3 :  # �� � MK$* ,�: C �  �D
 ) 
����) * 
�$/# .�% E3$
 :

$��%  $�9 
 @5� 	          �E(5� �E#$
 
�E0VQ+ -6�E7 F), E	     N8E� �E� $�

  �(5� N8)$* �� P�% 4�"#  :3 /8D
 ( YD *8c� QD$ O�   �ET � �

   �'�� �
 ?�a �� C:	 # �� �$�X ,�:	$ � ") 	hG� O� w$/D$ �� &

,	    /3; �
 $�T$ �� � :�Z    oEV(|3 \d$�3 �
 �� P� N8� �M=�H3 

  IJ� * /9��    +$�, ?�]t �� 4; �:   ?�a �Z   IJE� �M=�H3 �  
�Eh3 �	 �

  # 
 ) oV(|3�   3$
 
 ) * �#b*�(:      E+$�, ?�]Et �E� :   ?�a �Z

      # 
 ) -�� P� N8� N80QD �� �M=�H3�    E3$
 
 ) * �#b*�(:   �E� 

t+$�, ?�]:?�a .

�����m��	�

$	     A�' �
 N	�3,; O����  �+�S3 �
 $%     ?�h�hG� S}�3 �
 sK$* 

   ��� .�1"#$
 %,�*�"} ./<"#$
�     /3; �
 $�T$ �� 2�/3 �.   YEK� 

   ' ?�a .
�]('$ 
� 3�   2$�) \18�j�) 
 E	      * A[E� iE� -2��

 @'$ 4$/#
: (3:/9�� .          �E=�K �
 \E	� (}�
 ?� Et �E� N	�3,;

 ~ V� z�P%�D    �' �� :

�m� \3�}      /E9 e�E!#$ �$�E<� .   ,$ \E@K

    ��Q�� A�Q+$ * N	�3,; �*�9           &EQ+ �E� �E+�S3 ~�E7 ,$ -�D��

(#�':      :3$
 
 } * �(3 )*�C% (    :C�	* ,$ :LM� O��M� %$�� %�D

   �# Q# :	��Q�9 * :<	S�
     /3; \Q+ �� %��C)A*/T�D%�   * �.(

 8c YD� )�� O� 9 ��Q��:	    M� .
�]('$ 
� 3 U; ��  O  /9)  A*/ET

�.(     
�h3 \3�9 �M=�H3 
� 3 \3$ + 	  )�� * ��      
 E) oEV(|3 ?�E@

#�  4b*�(}9�Q��:	)   -�]ty�  -���   * ��� ) �     ��E(0D �
 e�C EV

#�4b*�(( ]V� -�h: 9 �Q��:	  3$
 * :) �� ) � # e�C V�   4b*�E( +�/�

  3$
 
 ) O�:  -y� ) � # e�C V�  4b*�( +�      E3$
 
 E) OE� :   * ���

)� # e�C V�  4b*�( +�/�  (0D�
 O�   3$
 
 ) ��: (  E3$
 *:) �  -�j

  *��     3$
 
 ) ��(0D �
 O� : ( {     �; `HE' �E' * E���%) �; E���%

 # A
�M3� �; ,�: C �  .�)/D�9( �; -���% A
�M3 �� % #� �; ,�: C  E�  * .�

�;���% A
�M3 �j %#� �; ,�: C �.� (   /9 �(
�C �k# �
 .     �E} �E!#; ,$

        �3�#�� %$�� n�M� * ��|@� &�K
 * �'�
 O�Q|�    %��E��; %SE	�

�%$�            :Q} ��} %*��# �� ,��# * �'$ �'�83 
�<VQ+ 4
�} �8�5� 

      .
$
 2�'$ �� :�; ,��# O��M� -
�$
       2[E} �E�|@� �("� %�DA

      �
�C ?� t ��� �	 ,*� �]D �D .    �#$,*� ��|@� � k83 O	/�

  .,$/#$ ��|@� �("� ,$   * �("E� �	�Eu 2�E'$ �� * ./9 %��C

          �*� ,$ .
�](E'$ �E� :D�E�C �	�uFAO  �@E'�G3     /E9 )��( .

    n�M� * ��|@�C          /E9 �@E'�G3 ?�a n�EM� * ��|@� * sT�3 .�� .

          4�3/E#$� O(
�EC �Ek# �
 �� f�'�j        �
 %��E��; %$�E� /Et�
 

          ��E� �	 ,*� �]D �D %����; 4$S�3 �+�S3) �ED,*�%  �@8E9*
  (

 * O��M� /9 $�T$ .           ,$ .
�](E'$ �� ?�} �D �� ./9 .
$
 U; 4$S�3

        `H' ��]��$ �� �T � �� * 4 ]�'   ?�} �
 * :Vt$ % T * U;

 /	
�C O��M� .���D��Q% �; ���%    C�� *
 �Vd�3 ,$ :  
�C A�Q+$ 	/ .

  �; U; �$/h3���%   �; z H' �
  E���%�j  -��   * �jj   ��� �E�  E� �

��/�j -��/�j * �y/�j(#�' :�(3:3 /9��.

VQ+� 5� ?�� 3, ��    
 *
 -Y|9 \3�9 O	      -YED �E� 
 Q+ i>

$	  T 
�!%   $ -�("� * 	    �D �5# 
�!  /8� ?�) *% 
 �  .   E3$
 
 E):


����)%        
 E� ./E9 �' �Q) * .,�� r�(@>#  .   E3$
 
 E):    ,$ fE� 

     '* �� 6�7 `H' �
 N|�� 
 �V	       ,$ �� /9 � V|3 6�7 �� i>

# ��"(#$�# 3; ?� t �� 4; 4b*�(�C VT �]>Q�$ �� e ��%
 9  .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             3 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


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

��j

 �
��

�
�.

�
	


 
�

�

�

�
 �

� 
�

� �
�

����
�

� 
� 

����
�

�
��

��
 �

�

� 

�
��

 
�

 

�
��

)
���

	



��
� 

(

 �
�

��

��
��

�

��
�

�
��

��
� �

��



)
	�



� �

 �
� �

�� ��
�

(

	����
  

�

��
��

� !
"

 �
�#

� $�%

 &�

�#
�

 '
��

" �(



 �
)*

+

 !
��,

-
./

	�
�0

�
 1  !

��,

-
./

 '
�(

 !
��,

-
./

 !
��,

 2
�3

��

-
./

4�
5

 !
��,

 

-
./

 �
�

 !
��,

-
./

 6
#7

8
� 9

�4

��
�:

5

 9
�4

 6
#7

8
�

;<�;



!
8

=8
>

��
��

��=



?�
@

 �
�

"�
?�

@#
=

���
	 

��
 ?

�@



A
B�

� �
��

��
��

CDEF ?4
� 

G�
	

D
���

 �
#"

 '
> 




HF
���

 �
#"

 '
> 




HD
���

 �
#"

 '
> 




� 
�#

"
����



�

IJ

K/
IF

D/
II

M/
IN

I/
IO

KI/C

DD/H

JO/C

NI/C

CI/H

MC/J

DO/O

DK/O

OK/O

MC/O

HK HC/
HK

NO/
HD

HI/
HJ

NO/
HK

NJ/F

MK/F

HJ/H

HJ/H

JK/F

J C/
HN

K/
IC

N/
IN

N/C

CC
D

CO
F

IH
D

IJ
C

HO
F

JC/K

CK/D

IN/J

HN/J

C/K

N/
HF

IN/N

FK/
HH

KJ/
HH

HJ/N

IJ/F

JK/F

MN/F

MJ/F

IJ/F

MJ/F

MJ/F

FN/H

MC/F

H/H

CC/H

HD/H

HN/H

FK/H

HI/H

IC/C

II/C

KD/C

C/C CC/C

KH/
KO

JK/
DF

DC OI/
DC

H/
KM

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             4 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


0�123�4�05�6 ��� �� �7�8�3 � ���� ��� 9:64�05�6 �+	� �! ��� 9;���� <
3 ...

���

 ��BDJ.n�� �S�Xk �� ���� ��I ?	�) �	_
 (	��A ����+<

pH

D$/	�(0=$ �	0:

)'
:, 	�(3 �� f8Q(

#�\) 4b*�(\) �]>
'�(��\) Y=; O��):S8183OD;*�%f3

�:��:�/t�
3 �V: �
 e�C)�e�C V

��/��/��j�/���/j��/�����/���j��j������

 ��BD-.S�Xk �! ?	� �	�+�A (A ��	


pH

$/D	�(0=$ �	0:

s/s�

 
$ 3 \)

A VG3

(|':\) ?�]>
#�?$�(#��(	�'�(��Y*�%f3OD;S8183

3�V:�
 =��(

��/���y������jj�/j�/��jj�/j��/jj��/jjjy/jj�/jj�y/j

       /9 w�m3 �9�E) A*$ �
 :3$
 
 E) e�Q� .    4$SE�3 �� �]>


���)�   �� ?�]>
 �� ' e�C V	     � ?� t �� ��(0D �
 \�� N

  
�C .
�]('$ �9�)	/ . ?�} 
�M�$      �"ED o	
� �8� \3�9 �D

    �Vt�
 �� %�(3�� :(#�'    o	
� *
 F' � ?�} �D * 
 � �(3

/9 $/T %/M� ?�} ,$ �9�<# .� A�Q+$�# 
 ) ��Q� �
 4b*�(

 �EEVd�3 *
)�/� * �EE9�) ,$ \EE@K �/� NEE9 �EEVd�3 �
 $� 

C��: ( �D/d$* ��% �3,; 	":  /9 e�!#$  .     �VEt�
 �� �9�)�j

(#�':    � �D �
 �(3 
	   � �Vt�
 * o� 
� O	  o��  (#�E' :   �E(3 

 �
�C ?� t .���	       .�E3 
$
�7 A*$ �9�) �����  
 E�  . �


  �Vd�3�   �� � C�� :/9 e�!#$ 4
�) i8�  . oEV+ �� .,��@3  �ED

  T* ?� t ��� ('
 O:    C /9� A P �
  E�       �E��3 � EP �E� .�

 �
�C e�!#$ . P �
:     C  Q# * /9� .�*
 � D -.��    * �
; � # �

����EEQ%./EE	
/"EE#  .
��  4/�EE'� e�EE18D �EE� :	�EE5# �EE9$

 �#$
 �	b = 	S�
          ./E+�K �
 .��' �	v \�<"� �� �} ?�a %�D

   :3 l|"3 �#$
 �D
 9-  �
�C ?� t  .    :	�E5# �9$
�� �


��            /E9 ./E	�� ~�7 `H' ,$ ?�} �D F'* ,$ �� � .   
$/EM� 

              A EP -�E#$
 �$SD 4,* -A[� �
 �#$
 \} 4,* -o	
� �
 �#$


    � �
 A[� �HK -A[���("	O      -A[E� �
 �E#$
 
$/M� -4; �Q>K 

      l7�E9 -�E#$
 
�<VQ+ -A[� \} 4,* -A[� �
 o	
� 
$/M�

 O��M� �	b = �� 4,* * �9$
��
�C	/ .

.
$
�D% �   �   E+$�, ?�EM=�H3 ,$ ./3; �'
:   ,$ .
�](E'$ �E� 

�3�) �3�#����� %SAS S!�  E	�$* � E	 3 * /E9 f#� E�1#��O   �E� �ED

'*�   �83$
 /8c 4 3,; �V$%    OE0#$
 �
     A�EQ(d$ `HE'�   /Et�
 

�h3	 �>/9/#.

 � f+	56oP�

:6�� �0M� �

     (� P� N8� 
$
 4�"# �u�d �M=�H3:   8M3 � P �� :     �E� �E!83 �$


   
�C �#$
 
�0VQ+ ND�)	   $S
$ �� * /	      
�E0VQ+ �E� P� N8� N

  �#$
}  ND�	   �E
�) A*/ET �ED%�   * � .(   VEt$ �EV+:   ND�E) 

   � �
 �#$
 
�0VQ+� (� P� ��Q:   $
 
$/M� ND�)       
 E� A[E� �
 �E# .

     IJ� YD �#$
 �$SD 4,* �(@=$�   �9$�C �:=* � � � O�    w[(E7$ �ED��Q

8M3:  �$
/	
   /"# .)A*/T�D%� * � .($	  O	  �� &��H3 �(
�	 �E(
�-

�D% �' 	 #$�1"D*�� �:     .
$
 4�"E# �) �'$       �E� P� N8E� /E#$

         ND�E) $� A[� \) 4,* * A[� �
 �#$
 4,* -A[� �
 �#$
 
$/M�

3:  /D
)�  -��  -��   * �� .(         OE0Q3 A[E� �
 �E#$
 
$/M� ND�)

   7J� �I$ �� �'$�      * \)�) � 5g �
 �	  8T Fh' ��     
 E@Q) �I$ �
 O

D�?$�/�D%/9�� O��)  .N8� �(@=$�D%G3 �H: N8� 4 ^QD 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             5 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


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

���

��
��

!.
�"

# 
�

��
� 

$
�

��
�

� �
 �

%�
&�

' 
(

)�
*

+
� 

��
 ,

��
-./

� 0
��

�)
��

 �
 $

)��
 �

%�
&�

' 

 P
���

� Q>��
R

��

  
/�

�

���
(

5

GS
� �

� 
 ��

� 
���

B>
 �

�2
� 

9�
4

 ��
�

)
?�

@
(

 �
� 

 ��
� 

9�
4

GS
�

)
?�

@
(

GS
� !

" 
9�

4

)
?�

@
(

 �
� 

 ��
� 

���
B>

���
 T

 �
��

B> ���
 �

� 
T GS

�

GS
� G

#U

)
���

	



��
�

(

GS
� �

V,

)
���

	



��
� 

(

 ��
� 

�
��

)
���

	



��
�

(

  
���

 �
��

=�
�

)"�
��

��
� 

��
 ?

�@
#=

(

 9
�4

��
W#

�#
�

X)
 ?

�@

 >
#�

 �
�

(

 Y
%�

�

�
��

��
� )

��
��

(

 &�
�)�

	�
 9

���
���

-
( �

�
)"�

 ?
�@

#=

 �
�� 

��
 �

�

-
( A

B�
�

(

��
3�

�
�

 ' R
�B

��
�

���
�>

C
N

S
NH

H
/

CF
CM

C
N

S
NO

N
/

CK
N

S
II

N
/

IH
N

N
S

HJ
F

/
KJ

F
N

S
JH

H
/I

N
S

MH
H

/H
N

S
DM

F
/I

N
S

FO
M

/F
N

S
FF

N
/F

N
S

OC
C

/
HM

HI
KC

N
N

S
HO

D
/

CN
J

N
S

ID
H

/
KD

N
S

FN
C

/F

�(�
��

5)
A(

C
**

NO
N

/
HC

DD
JD

N
S

IH
I

/J
**

CC
K

/
JO

MM
**

FH
K

/
NH

KI
**

DK
K

/
MC

N
S

IH
H

/F
**

CF
D

/
HI

*
HF

H
/F

N
S

FF
C

/F
**

IH
M

/
KF

KD
CK

IM
**

NM
H

/
IF

CO
C

N
S

FD
F

/
II

**
JN

N
/F

��
9W

4�
�

)
B(

M
**

OD
C

/
KJ

DO
K

*
FI

H
/

HJ
**

FM
K

/
CK

DC
**

CD
O

/
IK

JH
**

HI
O

/
HJ

O
**

JI
D

/I
**

CN
N

/
HK

**
CH

H
/F

**
FH

I
/F

**
DD

H
/

HK
DC

HF
MM

**
DO

F
/

OO
FC

**
OJ

M
/

HI
K

**
KF

N
/F

A
×B

HN
**

JH
M

/
HH

JI
N

N
S

HM
H

/M
**

OD
H

/
NK

I
**

NI
D

/
HF

OD
**

DN
H

/
IO

N
S

IM
N

/H
**

HF
J

/I
*

FD
N

/F
**

FF
D

/F
**

HJ
K

/
DF

FN
JO

N
**

OO
O

/
OC

D
**

HK
C

/
HF

C
**

HF
N

/F

Z�
V%

DN
IM

O
/

DH
DH

CK
I

/O
MJ

K
/

CC
M

DI
C

/
CN

N
OK

M
/

HI
FI

N
/H

IN
J

/H
FI

F
/F

FF
C

/F
NC

O
/

HI
JD

MI
C

MI
H

/
CI

C
HC

H
/

CO
FK

N
/F

N
S

 [*
 4

 
**

 : 
>�

>  
�

�
\ 

A
�

�B
� �



�B

� 4
 �

��



 G
��

�<
� ]

V	
 �

� 
���

 
D

 4
 

H
��

��
 

��
��

1.

� 

2
&.3

� 
4


5
/ 

%6
� 

�
��

*
��

�
� �

 �
%�

&�
' 

%

 

*
+

� 
��

 ,
��

-.
/�

 0
��

�)
��

 �
 $

)��
 �

%�
&�

' 

�(�
��

5H

  
���

 �
��

B>

GS
� �

�

 �
�2

� 
9�

4

 �
��

)
?�

@
(

 �
� 

 �
�� 

9�
4

GS
�

)
?�

@
(

GS
� !

" 
9�

4

)
?�

@
(

  
���

 �
��

B>

��
 �

�
�

 T

��
 �

��
B>

�
 T

GS
� �

�

GS
� G

#U

)
���

	



��
�

(

GS
� �

V,

)
���

	



��
�

(

 �
�� 

�
��

)
���

	



��
�

(

 �
�� 

��
�=

�� )"�
 �

� 
?�

@#
=

��
��

�
(

 9
�4

��
W#

�#
�

X)
 �

� 
?�

@  >
#�

(

 Y
%�

�

�
��

��
�

)
��

��
(

 �
� &

��
)�	

� 9
���

��� -
(

)"�
 �

� 
?�

@#
=

 �
� -

( A
B�

� �
��

(

DF
c

KO
J

a
HK/

HD
c

JC/
JH

c
CN/

NI
b

ID
a

HK
b

CD/
HK

b
MI

F
/I

a
FO

O
/H

c
KO

KH
c N/

HC
C

a
OF/

KM
a

HO
J

/H

OD
ab

DJ
F

a
IO/

HD
b

HK/
NF

b D/
HF

C
b

IJ
a

HK
b

KH/
HK

b
MI

C
/I

a
FN

H
/H

b
JH

OH
b C/

HD
O

a
ID/

DF
b

FC
H

/H

HF
F

a
JF

C
a

FC/
HJ

a
KK/

MH
a H/

HH
J

a
IM

a
HK

a
KO/

HD
a

FI
H

/K
a

FM
H

/H
a

OF
KH

a C/
HN

J
a

CM/
KN

c
NO

IO
/F

* :
 _

4�
<

�
�B

� R
4�

)> 
?�

� 
&�

��
� 

9�
`

� 9
�*

�



 ]
V	

 �
� 

���
D

�
	�

 '
��

�� 
9#

��
( �

�U
 �

� �
�

��
 

.

H.
�( 

b
#V

	 
�

��
5) 

DF
 =�(�

��
5

 G
��

B�
 

DF
� �

�
��

 
�

�( 
��



@ �

 [&
�

OD
 =�(�

��
5

 G
��

B�
 

OD
� �

�
��

 
�

�( 
��



@ �

 4
 &�

HF
F

 =�(�
��

5
� G

��
B�

 
�

�( 
��



@ �&�

  .
(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             6 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


0�123�4�05�6 ��� �� �7�8�3 � ���� ��� 9:64�05�6 �+	� �! ��� 9;���� <
3 ...

���

(� P�:� 9 * %�Q� .�*
 4/9 .�� ) W+�� 	�^V@8' S �D


�C	$ * ./	� �!83 �VB>3 O �V@8' �
 �^V@8' 
$/M� ND�) �

3:
 9 .8c YD��h� ?�/K O%�^VC /9 �D	 \C �
 �#$
 
$/M� r$/

a;	�IJ(3 $� OY53 r�'�'$ * .
�)��	V3�+ O: ND�) W+�� �) 

$�9 �
 �#$
 4,*	(� P� N8� F:3 :
 9- �#$
 4/9 �� .�*
 

 �'$)� .($���8�	IJ� �G� .
�*�� 
$ 3 �u�+ O�(� P� N8� �:

D�)3 N:	 A[� �D �#$
 4,* -A[� \) 4,* -�#$
 
�0VQ+ * /��

3 ND�) �#$
 �$SD 4,* *:	/��.

 # 
 )�  3$
 
 ) * 4b*�(:IJ� �8M3 �:�$
%   �E#$
 
�E0VQ+ �� 

   $S
$ W+�� * �9$
	   
�C �#$
 
�0VQ+ N	  /)A*/T�D%�   * � .(

���("	    � �
 �#$
 
�0VQ+ O�  ��Qy� ) � # e�C V� 4b*�( +� 
 ) O� 

$
3:    �(Q) * ��(0D �
 	  � �
 O�   # 
����) e/+ ��Q� � 4b*�(  � �'


  /3;)  A*/T� .('�('
:     $�EX �t�8+ �� �(5� :	      
$ E3 
 ET* * 

=;:  QD$�
 W+�� : $�9 	 �(5� F% $�� %     (# �
 * S(8' (
 e�!#$ � �!

 C /9�� /9 .� . $S
$ �V+	    � �
 �#$
 
�0VQ+ N��D��Q:	    
 E) �) 

#�/#�$
 4b*�(-$S
$ 	 �#$
 
$/M� N
*/d �� * A[� �
% �#$
 4,* 

    
 � A[� �
)  A*/T� .(  A*/ET �
�  /E9 ./E	
� � �ED��Q%y�

)�  # 
 ) e�C V�  4b*�( +�    E3$
 
 ) O� :   * ��� ) �    
 E) e�C EV

#�  4b*�( +�/�   3$
 
 ) O� : $�$
 % � ��("	     A[E� �
 �#$
 
$/M� O

:3 8M3 w[(7$ * /89��:    �$SED 4,* 
� E3 �
 -/E#�$/# YD �� �$


  �#$
���("	� �� &VM(3 4; O� ��Qy�) �  # 
 E) e�C EV�  4b*�E( +�

  3$
 
 ) O�: 3 :/9��-   EQD �� �   � �EV+ O E��("	    �ED �E#$
 4,* O

        � �� &VM(3 
�0VQ+ * A[� \) 4,* -A[��  ��Qy� ) �   
 E) e�C V

#�  4b*�( +�      E3$
 
 E) OE� : �E'$ . �E(#	    �E(# ���"E3 �	  �E' �	 �

hhG3�8:      # 
 ) /#
$
 4�"# �) �'$ � /M� 4b*�(     * A[� �
 �#$
 
$

    $S
$ $� �#$
 �$SD 4,*	  E3 N:   /ED
)�  -�  -�  -��   * �� .( ED:  * 

  �)$*)�j (          # 
 E) �E) �E!#; ,$ /E#
�) ��$SC�    �ET 3 4b*�E(

$S
$	 = � N�       _�E� `H' e$*
 * i"7 .
�3 /  :E3  
 E9-   OE0Q3 

           $SE
$ �E� ?[EX �E#$
 �) 
*� ��k(#$ �'$	   # w�mE3 N�  4b*�E(

18'�
 9 �� O  .

   80QD�E� 
� 3 �
      
�Eh3 * �E� P� N8E� N	)�� * ��  ?�E@

  # 
 ) oV(|3�    � -�#$
 
�0VQ+ �� 4b*�(��("	     �
 �E#$
 
�0VQ+ O

��  ��Q�   3$
 
 ) O� :    �; * ��(0D �
 ���%  # A
�M3 � �; ,�: C �   �E� .�

   /3; �'
)  \09�.(       (� EP� N8E� A�EQ+$ �E� :   
����E) e/E+ * 

#�    C 
�0VQ+ �� ND�) 4b*�(�  
�C ./D�"3 .�	   $S
$ �� * /	  
 ) N

#�      3$
 
 ) ?� t �� � m7 �� 4b*�(:  $S
$ W+�� 	   \EQG� N

C�    (� P� N8� ��$�� �
 .�:  $S
$ 
�0VQ+ * /9 	 N	  �E
�)  \0E9

� .(   \09 �
�  
�C ./D�"3  E	   ' �E) / E�Y(> �ED% ]V� � Eh:   
 E) 

#� �; �
 4b*�(���% # A
�EM3  E� E�; ,�:C  E�$�$
 .�%   \E��K 
�E0VQ+ 

�T �$%  �h3 �
 	  �' �� �>	 � ���D��Q% ���"3  :3 ��/89 . YED E8c� O

#�3,:   (� P� N8� �) :   �(5� 
�$
 
 T* 	 D

 ) O:     ?� Et �E� 

]V��h:   3 �� * �  3 A
�M(3 4$S:   $ �
 �) -/9��	  �E3,; O	   ./D�"E3 N

 � /9�  ��Qy� ) �  # 
 ) e�C V�  4b*�( +�   3$
 
 ) O� :  �; *  E���%

��  # /t�
 �  C U; ,��      $ �ET � \E��K 
�0VQ+ .�%  �h3 �
  E	   �E� �>

�'	 � ���D��Q%  $
 ���"3 
� .$���8�	  $ ,$ O	 �3,; O	 (# N� �E!C E��%

3:   # 
 ) �) 
 9� 
�) 4b*�(:   9 ?� t �� �Q��:	    �E#$
 
�0VQ+ 

   $�9 �G� $� ?�a	  (� P� N8� F:    $S
$ Y) �$/h3 �� 	    
 E) * N

#�   ]V� ?� t �� 4b*�(�h:) 9�Q��:	   E3$
 * : (     $� �E#$
 
�E0VQ+

 $�9 �G�	  (� P� N8� F: $S
$ 	 3 N:/D
 .:=*  �; �� ���%   \E3�) 

    , �$/h3 �� $� ?�a �#$
 
�0VQ+	$S
$ 
�	N:3  /ED
 .  E8c YED� O

#�3,:   (� P� N8� �) : /9 	    # 
 E) �'$ /�    * �E� 4b*�E( E	   �E� .�

 ]V� ?� t�h:   $S
$ $� 
�0VQ+ 	 3 N:/D
 .$���8�	    
 E) 
����) O

#�    3$
 
 ) ?� t �� 4b*�(:  9 * �Q��:	  $�E� %    �ED�I$ ND�E) %

(� P� N8�:t � �3 �:
 9.

�+_g�	�
G� �

*	C�:�D%   h(>3 �H�$� A[� �Q:       /E#�$
 �E#$
 
�E0VQ+ ��  .  N8E�

(� P�:   8M3 ND�) W+�� :        �HK -A[� A P -A[� \) 4,* �
 �$


    
� �
 �#$
 
$/M� -A[�	    /E9 o) A*/ET �ED%� * � .(� E��("	 O

            
� �
 �E#$
 
$/M� * A[� �HK -A[� A P -A[� \) 4,* E	  �
 o

�;���%  # A
�M3 �E �; ,�E: C �  
 �� .�       h� �E� * /E3; �E' E�   z HE' �

�;�E��%  E(7$ E  w[ :EE8M3�$
 3  EED�"E  EC ./E
�	  /) ETE  A*/� .(

         
� �
 �#$
 
$/M� * A[� \) 4,* ND�) �V+	 $� o :3    �E� 4$ �

=
�M� ND�) \E
$
 �@># A[� �
 �#$
 
$/ . A P ND�) �V+

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             7 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


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

���

��
��

7.
%6

� 
) 2

&.3
� 

4

5

/ 
�

��
�

� �
 �

%�
&�

' 
%


 0
8�

%.
*

+
� 

��
 ,

��
-.

/�
 0

��
�)

��
 �

 $
)��

 �
%�

&�
' 

��
9W

4�
�

H

  
���

 �
��

B>

GS
� �

�

 �
�2

� 
9�

4

 �
��

)
?�

@
(

GS
� �

� 
 �

�� 
9�

4

)
?�

@
(

GS
� !

" 
9�

4

)
?�

@
(

  
���

 �
��

B>

��
 �

�
�

 T

��
 �

��
B>

�
T GS

� �
� 

GS
� G

#U

)
���

	



��
�

(

GS
� �

V,

)
���

	



��
�

(

  
���

 �
��

)	
���



��

�
(

 �
��

=�
�  �

��
)"�

 �
� 

?�
@#

=

��
��

�
(

 9
�4

��
W#

�#
�

X)
 ?

�@

 >
#�

 �
�

(

 Y
%�

�

�
��

��
�

)
��

��
(

 �
� &

��
)�	

� 9
���

��� -
(

)"�
 �

� 
��

 ?
�@

#=

-
( A

B�
��

��
(

F
e

IM
F

c
II/

HI
f

KI/
KJ

f
MK/

JH
f

IF
c

HI
f

KH/
HC

d
JD

I
/I

c
MM

MD
/F

f
ID

OD
d O/

HF
D

c
CI/

KK
e

JF
MD

/F

MC
cd

DC
J

bc
NH/

HI
e

DJ/
JK

e
DC/

NN
cd

IJ
ab

HK
cd

DJ/
HK

c
NO

C
/I

b
FO

C
/H

e
KM

OH
b I/

HO
J

bc
CC/

KM
d

NN
NN

/F

D/C
 +

KJ
b-

d
DI

N
a-

c
NI/

HD
b-

d
NJ/

NK
b-

d
J/

HF
M

b-
d

IO
a

HD
b-

d
MH/

HK
a-

c
FI

O
/K

b
FM

C
/H

b-
d

JD
IK

b C/
HO

O
bc

MD/
KO

bc
HC

J
/H

D
a-

c
DN

N
a-

c
HJ/

HJ
ab

MI/
MH

a-
c

O/
HH

C
de

ID
ab

HK
b-

d
O/

HK
c

MI
J

/I
b

FN
K

/H
ab

OF
OM

b I/
HJ

C
a

ON/
DD

b
HD

K
/H

HN
K

a-
d

DJ
K

bc
KN/

HK
de

KM/
OF

c-
e

MJ/
MJ

a-
c

KF
ab

HK
bc

KK/
HD

bc
FH

F
/K

b
FN

N
/H

de
DK

CN
c K/

HK
D

bc
NM/

KO
cd

MH
CJ

/F

D+
MC

a
JH

K
a

DO/
HO

a J/
HF

I
a

HC
M

ab
KF

a
HD

ab
ND/

HD
a

HM
N

/K
a

HK
J

/H
a

OM
OJ

a H/
HM

I
ab

JN/
DC

a
IO

I
/H

HF
d

KM
K

a-
c

M/
HK

e
DH/

JO
e

ID/
NI

ef
IC

bc
HK

ef
CO/

HI
c

NO
I

/I
b

FO
C

/H
e

DH
MN

c N/
HI

F
ab

CM/
DH

d
NM

DH
/F

CO
J

ab
JF

K
a-

c
HF/

HJ
ab

JM/
NN

a-
c

N/
HH

C
ab

KF
ab

HK
bc

CJ/
HD

bc
FF

K
/K

b
FO

O
/H

ab
JN

CN
c O/

HI
K

bc
FI/

KN
ab

HM
M

/H

D/O+
HI

N
a

JI
J

a-
c

CJ/
HJ

bc
KO/

NJ
ab D/

HH
O

a
KI

a
HD

a
OJ/

HJ
ab

HI
M

/K
ab

HH
N

/H
bc

JJ
KJ

a C/
HM

C
c

MC/
KI

b-
d

HF
J

/H

HD
cd

DH
J

ab
JK/

HJ
c-

e
NI/

OC
de

OO/
MI

de
II

a
HD

de
MO/

HI
c

MC
I

/I
b

FN
H

/H
c-

e
DJ

FN
c I/

HI
J

ab
KM/

DI
b-

d
MO

KC
/F

* :
 _

4�
<

�
�B

� R
4�

)> 
?�

� 
&�

��
� 

9�
`

� 9
�*

�

�

 ]
V	

 �
� 

��
D

�
	�

 '
��

�� 
9#

��
( �

�U
 �

� �
�

��
 

.

H.
� b

#V
	 

�
 9

W4
��

)F
 =

� �
��

��
" 

?�
�

�
 [9

W4
��

MC
 =

MC
" �

� �
���

� 
��

 ?
�@

#=
�

 [9
W4

��
D/C

 +
 

KJ
 =

KJ
" �

� �
���

� 
��

 ?
�@

#=
�

 9
W4

��
 +D/C

���
 �

#"
 '

> 

 [D

 =D
���

 �
#"

 '
> 


 [
HN

K
 =

HN
K

" �
 �

���
� 

��
 ?

�@
#=

��
 [9

W4
��

D
 +

 
MC

 =
MC

" �
� �

���
� 

��
 ?

�@
#=

�
 9

W4
��

 +D
���

 �
#"

 '
> 


 [
HF

 =
HF

���
 �

#"
 '

> 

 [

CO
J

 =
CO

J
" �

� �
���

� 
��

 ?
�@

#=
�

 [9
W4

��
D/O

 +
 

HI
N

 =
HI

N
" �

� �
���

� 
��

 ?
�@

#=
�

 9
W4

��
 +D/O

���
 �

#"
 '

> 



 4
 

HD
 =

HD
���

 �
#"

 �
���

� 
��

 '
> 



 .(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             8 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


0�123�4�05�6 ��� �� �7�8�3 � ���� ��� 9:64�05�6 �+	� �! ��� 9;���� <
3 ...

���

سطوح آبياري 

j

ij g j- f -je i-
c i-

h j-
f j-

b e-

f j- e i-
e i-

d i-
c g-

b d-

c h-

a c- ab

f j-
d i-

ab

g j-

c f-

a

g j-
e j-

d h-
f j-

d i-
c h-

0

2000

4000

6000

8000

10000

12000

1
مقادير و تركيبات مختلف كـود نيـتروژن  

ار)
كتــ

ر ه
م د

وگر
كيل

ه   (
 دان

كرد
عمل 50

75
100

1840 92 276 46+2/5 92+5 138+7/5 5 10 15

 $M!, .�A <
M �0� 01���	
6 � �:6�� �0M� � 0� �4�05.

�D 4 ('%$�$
 % w*�d 	 ?*�]� e/+ ./8D
 4�"# 4�>0:8M3�$
 `H' �
 ��'$ O0#$
 4 3,; &@P �� /t�
 .

�; z H'���%) �j =�;���% A
�M3 �j# /t�
 ��; ,�:C � -.��� =�;���% A
�M3 ��# /t�
 ��; ,�:C � * .��jj =�;���%# A
�M3 ��; ,�:C �.�  .(


�h3	  )�� * ��   # 
 ) oV(|3 ?�@�*�(  4b)j =  # 
����) e/+�  -4b*�(y� =y� ) �   # ��(0D �
 e�C V�  -4b*�(�/� + �� =�� ) �# ��(0D �
 e�C V�  4b*�E(

 +�/�   3$
 
 ) O� :  -� =� 3$
 
 ) O� : -��� =���) �# ��(0D �
 e�C V� -4b*�(� + y� =y�) �# ��(0D �
 e�C V� 4b*�( +�3$
 
 ) O� : -�j =

�j   3$
 
 ) O� :  -��� =���) � V# ��(0D �
 e�C� -4b*�(�/� + ��� =���) �# ��(0D �
 e�C V� 4b*�( +�/�   E3$
 
 E) OE� : * �� =��  �
 OE� 

3$
 
 ) ��(0D: .(

         E3 $� �� P� N8� �I$ �
 A[� �HK *:      �E8D; ND�E) 4$ E�

 K /mh3 �) A[� /9�%$�� %S(8' (
 
$ 3 %:3  4$ 8+ /9��

 , -
 Q#	        IJE� �EG� .
�*�E� 
$ 3 �u�+ $��  �   (� EP� N8E�:

 3 ND�):	      �k# �� &��H3 �) /��	�(
��D% �' 	  #$�1"ED*�� �:

   .
$
 4�"# �) �'$    (� EP� N8E� /#$: * 	 EC�: �ED%    $� A[E� 

 3 ND�):  /D
)��  -�j   * �� .( (� P� N8�:     ND�E) WE+�� 

  
�C �#$
 &Q+	  /:=* $ 	  $�$
 ND�) O%    w[(E7$  :E8M3�$
%


 @#) .  A*/T� .(    
� 
$/M� �� �� P� N8�	 
 o  IJ� A[� �� �

  � * �9$�1#�  �; z H' O���%   w[(7$  :E8M3�$
 ./E	
   /"E# 

)A*/T�D%�   * � .(   $ �� �'$ O0Q3	     
$/M� �) /9�� �V+ O


�	   A[� �
 o	� #b �]t i��:IJ� �(Q) * �'$ �  \E3$ + �

G3�H:  3 �$�K :C�  (d * 
�:  $�9 �
 	   (� EP� N8� F: ��  E�� �

Q#:/8) .

$S
$	 # N�  $SE
$ W+�� 4b*�(	* N    A EP -A[E� \E) 4,

       
� �
 �E#$
 
$/M� -A[� �HK -A[� E	        �E#$
 &EQ+ * A[E� o


�C	  /) A*/ET �ED%� * � .(  A*/ET �
�  ./E	
 E3:  
 E9

���("	 
�h3 O	           �
 �E#$
 &EQ+ * A[E� �EHK -A[� \) 4,* �

��  ��Qy� ) � # e�C V�  4b*�( +�    E3$
 
 ) O� :     * ��E(0D �
 

���("	 
�h3 O	    
� �
 �#$
 
$/M� �	    A P * o � �
 A[��  ��EQ

��� ) � # e�C V�  4b*�( +�/�     E3$
 
 E) O� :     �E� ��E(0D �
 

   /3; �'
)  A*/T� .('�('
:    $�EX �Et�8+ �E� �E(5� :	 * 

  =; 
$ 3 
 T*:QD$�
 W+�� : $�E9 	 �E(5� F% $�E� %  e�E!#$ 

(# �
 * S(8' (
�C /9� �!��'$ ./9 .� .� * S� )�T� 4 '�

)�� ( *	�/#; * ?��D 	 /)�� * �� (#� �
 S	
��(�D% 
 7 

   * 
 @Q) /#
$
 4�"#	$S
$ �	# N�*� �� 4b*�(%* 	C�:�D%

3 �I$ A[�:
�$�C.

         
�Eh3 * �E� P� N8E� N80QD�E� 
� 3 �
	)�� * ��  ?�E@

 # 
 ) oV(|3�� -A[� \) 4,* �� 4b*�( E��("	   A[E� \E) 4,* O

 � �
�  ��Q�   3$
 
 ) O� :        �) /3; �'
 �� ��(0D �
  YED :1(>E�

,	
�% � �    \) 4,* O      
 T* �#$
 
�0VQ+ * A[�  
�$
)  A*/T�.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                             9 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


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

���

��
��

9.

� 

 
:�

�;
 %


 %
6� 

�
��

*
) �

 
�

��
�

� �
 �

%�
&�

' 
%


 0
8�

%.
*

+
� 

��
 ,

��
-.

/�
 0

��
�)

��
 �

 $
)��

 �
%�

&�
' 

�(�
��

5H
��

9W
4�

�
C

 �
� 

 �
�� 

���
B>

GS
�

 ��
� 

��2
� 

9�
4

)
?�

@
(

GS
� �

� 
 �

�� 
9�

4

)
?�

@
(

GS
� !

" 
9�

4

)
?�

@
(

 �
� 

 �
�� 

���
B>

���
T

��
 �

��
B>

�
 T

GS
� �

�

GS
� G

#U

)
���

	



��
� 

(

GS
� �

V,

)
���

	



��
� 

(

 �
�� 

�
��

)
���

	



�� �(

-
( �

� &
��

)�	
� 9

���
���

)"�
 ?

�@
#= -

( A
B�

� �
�� 

��
 �

�
(

F
i

II
K

d-
e

JO/
HC

j
HN/

IJ
j

OC/
DF

j-l
CM

bc
HI

i
HK/

HC
e-

g
JO

O
/I

ij
FF

H
/H

i-l
JM

HI
/F

MC
d-

g
DC

J
b-

e
NC/

HI
e-

i
JI/

JO
f-i

NO/
NM

b-
h

IN
a-

c
HK

d-
h

JO/
HK

a-
f

MC
H

/I
d-

j
FD

K
/H

a-
e

CM
C

/H

D/C
 +

KJ
f-i

KJ
C

a-
e

IM/
HD

d-
i

NC/
OF

e-
i

JI/
MK

h-
l

IC
a-

c
HK

f-i
NI/

HI
a-

f
MK

N
/I

c-
j

FD
J

/H
a-

d
ID

I
/H

D
g-

i
KK

C
b-

e
JD/

HI
g-

j
FJ/

DO
h-

j
NN/

OH
k-

l
CN

a-
c

HK
i

FK/
HC

d-
g

OF
K

/I
h-

j
FF

J
/H

c-
j

FM
F

/H

DF
HN

K
f-h

KN
K

b-
e

ND/
HI

h-
j

MC/
DI

g-
j

DH/
OM

a-
e

KH
ab

HD
a-

f
DH/

HD
a-

d
FC

I
/K

a-
i

FN
N

/H
c-

k
FI

F
/H

D+
MC

d-
g

DK
F

a-
e

KM/
HO

c-
h

KN/
NI

d-
g

J/
HF

N
a-

f
KF

ab
HD

b-
f

DC/
HD

ab
CF

H
/K

a-
e

HH
M

/H
ab

DM
D

/H

HF
f-i

KD
N

a-
e

IJ/
HD

g-
j

MF/
DJ

h-
j

JK/
OC

g-
l

IC
a-

c
HK

hi
MK/

HC
a-

f
MC

I
/I

a-
f

HH
F

/H
c-

j
FN

O
/H

CO
J

e-
h

DF
N

b-
e

FH/
HK

f-j
JM/

JC
g-

i
NN/

ND
b-

h
IN

a-
c

HK
d-

h
JJ/

HK
fg

JD
D

/I
a-

g
FM

M
/H

b-
h

HM
N

/H

D/O+
HI

N
d-

g
DK

N
a-

e
CJ/

HO
f-j

MN/
JI

e-
i

IM/
MK

a
KJ

a-
c

HK
ab

KH/
HO

a
CK

M
/K

a
HD

D
/H

b-
g

CH
K

/H

HD
g-

i
KD

N
a-

d
NO/

HO
f-j

DO/
JI

g-
i

JD/
NK

f-l
IC

ab
HD

f-i
ON/

HI
a-

e
FF

H
/K

a-
i

FO
O

/H
b-

g
CH

D
/H

F
hi

IN
J

a-
e

KN/
HK

ij
NJ/

KO
ij

HH/
JC

l
CO

c
HC

i
FC/

HC
g

DN
C

/I
g-

j
FH

D
/H

kl
JF

MO
/F

MC
d-

g
DI

N
a-

e
FD/

HO
d-

h
JK/

NF
d-

h
HH/

HF
I

b-
h

IN
a-

c
HK

d-
h

JO/
HK

a-
f

MC
I

/I
a-

c
HK

I
/H

c-
j

FC
OI

/H

D/C
 +

KJ
d-

h
DC

J
a-

e
DC/

HJ
c-

g
II/

NK
d-

g
I/

HF
N

b-
g

IM
a

HJ
b-

g
IH/

HD
a-

d
FI

N
/K

a-
g

FM
D

/H
c-

j
FO

D
/H

D
c-

f
JF

C
a-

e
IO/

HJ
c-

f
ID/

NN
d-

g
K/

HF
N

d-
k

ID
a-

c
HK

d-
h

NK/
HK

b-
g

NM
D

/I
a-

h
FM

I
/H

c-
h

HC
J

/H

OD
HN

K
d-

g
DD

K
b-

e
JD/

HI
f-j

DO/
JI

f-i
KK/

MF
c-

i
IO

a-
c

HK
d-

h
DD/

HK
a-

f
MI

M
/I

a-
i

FO
O

/H
f-l

NF
MO

/F

D+
MC

a-
e

JK
J

a
OJ/

HM
a-

c
H/

HH
F

a-
d

D/
HI

D
a-

f
IM

ab
HD

b-
h

HM/
HD

ab
HN

C
/K

a
HD

N
/H

a-
c

KF
I

/H

HF
e-

h
DH

C
e

IF/
HC

e-
j

MM/
JK

g-
j

HO/
OM

i-l
IF

bc
HI

hi
MD/

HC
d-

g
OH

N
/I

f-j
FC

M
/H

f-l
NC

NF
/F

CO
J

d-
g

DD
J

b-
e

MK/
HI

e-
i

FH/
JN

e-
i

FF/
MI

c-
i

IO
ab

HD
e-

i
MM/

HI
a-

e
FF

C
/K

b-
j

FJ
D

/H
e-

l
NJ

JI
/F

D/O+
HI

N
d-

g
DN

F
b-

e
II/

HK
d-

i
FF/

OK
d-

h
H/

HF
C

c-
h

IO
ab

HD
c-

h
HH/

HD
a-

f
MK

H
/I

d-
j

FD
I

/H
d-

l
MK

CO
/F

HD
e-

h
DF

N
a-

e
IC/

HD
d-

i
DM/

OH
f-i

IH/
MH

f-l
II

ab
HD

f-i
DJ/

HI
c-

g
NH

H
/I

a-
i

FO
O

/H
e-

l
MH

CF
/F

F
g-

i
KK

N
c-

e
ND/

HC
g-

j
CK/

DD
h-

j
MO/

OC
f-l

II
a-

c
HK

g-
i

FN/
HI

d-
g

JM
M

/I
j

MN
HD

/F
l

DC
OO

/F

MC
e-

h
DH

I
b-

e
KM/

HI
f-j

MO/
JC

g-
i

JM/
NJ

e-
l

IK
a-

c
HK

d-
h

DF/
HK

b-
g

NN
C

/I
e-

j
FI

C
/H

kl
JF

CF
/F

D/C
 +

KJ
b-

e
JC

J
a-

e
DM/

HD
b-

d
KI/

MM
b-

e
M/

HC
D

a-
d

KH
ab

HD
a-

f
JF/

HD
a-

c
HC

O
/K

a-
d

HC
D

/H
d-

l
MD

FF
/F

D
a-

c
OC

F
ab

KN/
HN

a K/
HI

F
a O/

HD
O

a-
d

KC
ab

HD
a-

c
CF/

HO
ab

CF
M

/K
ab

HD
C

/H
a-

f
CK

J
/H

HF
F

HN
K

a-
d

JD
J

a-
e

MK/
HD

b-
e

MM/
MI

c-
f

M/
HC

F
a-

d
KC

ab
HD

a-
e

CK/
HJ

a-
c

FJ
N

/K
a-

g
FM

N
/H

e-
l

NM
NF

/F

D+
MC

a-
d

JD
J

a-
c

HO/
HN

ab C/
HH

O
a-

c
O/

HK
D

a-
c

KI
a-

c
HK

a-
d

NI/
HJ

ab
CH

C
/K

a
HJ

C
/H

c-
i

HC
F

/H

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                            10 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


0�123�4�05�6 ��� �� �7�8�3 � ���� ��� 9:64�05�6 �+	� �! ��� 9;���� <
3 ...

���

 $
���

�
��

��
9.

HF
e-

h
DH

F
a-

e
FK/

HO
d-

h
JK/

NF
e-

h
CD/

MN
f-l

II
a-

c
HK

e-
i

MI/
HI

a-
f

MO
O

/I
a-

i
FO

J
/H

h-
l

OO
FF

/F

CO
J

d-
g

DI
N

a-
e

OI/
HK

e-
i

OM/
JM

f-i
CM/

MH
b-

h
IN

a-
c

HK
c-

h
FC/

HD
a-

f
MD

N
/I

d-
j

FD
F

/H
j-l

JJ
OF

/F

D/O+
HI

N
a

OO
J

a-
e

CF/
HO

ab K/
HC

H
ab M/

HD
D

a
KJ

ab
HD

a
OO/

HO
ab

CC
O

/K
ab

HK
J

/H
c-

h
HJ

F
/H

HD
d-

g
DN

C
a-

e
OI/

HJ
c-

h
II/

NI
d-

h
K/

HF
D

c-
j

IJ
ab

HD
d-

h
DJ/

HK
a-

f
MD

O
/I

a-
h

FM
H

/H
g-

l
OM

JF
/F

* :
 _

4�
<

�
�B

� R
4�

)> 
?�

� 
&�

��
� 

9�
`

� 9
�*

�



 ]
V	

 �
� 

���
D

�
	�

 '
��

�� 
9#

��
( �

�U
 �

� �
�

��
 

 .

H.
�( 

b
#V

	 
�

��
5) 

DF
 =�(�

��
5

 G
��

B�
 

DF
� �

�
��

 
�

�( 
��



@ �

 [&
�

OD
 =�(�

��
5

 G
��

B�
 

OD
� �

�
��

�
�( 

��



@ �
 4

 &�
HF

F
 =�(�

��
5

� G
��

B�
 

�
�( 

��



@ �&�.(

C.
� b

#V
	 

�
 9

W4
��

)F
 =

� �
��

��
" 

?�
�

�
 [9

W4
��

MC
 =

MC
" �

� �
���

� 
��

 ?
�@

#=
�

 [9
W4

��
D/C

 +
 

KJ
 =

KJ
" �

� �
���

� 
��

 ?
�@

#=
�

 9
W4

��
 +D/C

���
 �

#"
 '

> 

 [D

 =D
���

 �
#"

 '
> 


 [
HN

K
 =

HN
K

" �
 �

���
� 

��
 ?

�@
#=

��
 [9

W4
��

D
 +

 
MC

 =
MC

" �
?�

@#
=

� �
���

� 
��

 
�

 9
W4

��
 +D

���
 �

#"
 '

> 

 [

HF
 =

HF
���

 �
#"

 '
> 


 [
CO

J
 =

CO
J

" �
� �

���
� 

��
 ?

�@
#=

�
 [9

W4
��

D/O
 +

 
HI

N
 =

HI
N

" �
� �

���
� 

��
 ?

�@
#=

�
 9

W4
��

 +D/O
���

 �
#"

 '
> 



 4

 

HD
 =

HD
���

 �
#"

 �
���

� 
��

 '
> 



 .(

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                            11 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


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

���

  * 
� 3 �
	C�:�D% 
 	     A*/T �
 A[� �1�  /9 ./D�"3 -   N8E� 

(� P�:  /#*� W+�� % "D�) : 
�C 	   # * �'$ ./�   * �E� 4b*�( E	 .�

 3$
 
 ):  $�9 W+�� 	 �(5� F% $�� %  C /9� �   �'$ .
 Q# YD$�
 .�

  * 4 c *	C�:�D%   3 �H�$� A[� h(>�Q:     /E#�$
 �E#$
 
�0VQ+ �� -

$���8�	  Et � O�  E3 �: 
 E9- # �         E3$
 
 E) ?� Et �E� 4b*�E(:  * 

9�Q��:	

�C .
�]('$  .

� ����4�W�+O

�(#	 $ �	 (� EP� N8� �) 
$
 4�"# �M=�H3 O: � 4,* �E� �b =  E	 i

C� IJ� .��    $S
$ �� * �9$�C �	    � 4,* �� P� N8� N�b = 	 C i� .�

  ND�)	 �
�)A*/T �ED%� * �.(� 4,* �b =  E	C i E�� .� E� �1#�

$	   C �) �'$ O� +$�, .�:hd S(8' (
 �$/h3 �c �h:  �
�EK $� 
 7 

      
�*; �
 l=�7 S(8' (
 ?� t �� �'$ .$��%    S(8E' (
 ND�) 

    '��� \��K \3�+ *
 l=�7:  
�$
 
 T* -	0:     S(8E' (
 ND�E) 

hd�h: 
 * 	�1%$S
$ 	 C f]8E� N E� .� �E'$ .  $ ,$ e$/E) �ED E	 O

  �58� �� \3$ +:	   * 	   .$�QD �	/0	      * l=�E7 S(8E' (
 /E#�
�K �1

 (# �
�  � 4,* �!�b = 	 C i�   /8D
 ND�) $� .� .	0:   ,$ ��I; =*$  E� �

  *� �� P� N8�% ' � S(8' (
 Y(>% 9�# -:  $S
$ ,$ 	   �E3*�h3 N


*S3�V: :3      EG# �E� /9��%    �E) �j        �$/Eh3 �
 ND�E) /Et�
 

  -S(8' (
�/�    
*S3 �3*�h3 �� � ��3 �V:   * �/� K�� � � ��3 ./#�Q

 $S
$ ��	   $ �#,*� �3*�h3 N%   �'$ )y .($S
$	  
*S3 �3�h3 N�V:

  $ �#,*� *%  $�9 �
 	    (� EP� N8E� F:      
 
*�* ND�E) WE+�� %

>)$�    C 4*�
 �� O��) / E� 
�C .� E	     IJE� �EG� * ./�$ � E	  �E=�d O

 �D�g S(8' (
% C �  3 ND�) .�:	/�� .$���8�	  � 4,* O�b = 	 C i� .�

3 ND�) �� P� N8� �I$ �
:	/��.

 # 
 )�    � 4,* �� YD 4b*�(�b = 	 C i� IJ� .��     �E� * �9$�C �

$SEE
$	# 
 EE) N�� 4,* -4b*�EE(�b = EE	C iEE�$SEE
$ .�	 N	 �EE
�

)A*/EET�EED%� * � .(�EE��("	� 4,* O�b = EE	� �
 i� ��EEQy�

)�  # 
 ) e�C V�  4b*�( +�   3$
 
 ) O� :  3 �� �  4$S�/�y�   �
 e�C 

   /3; �'
 �� �� � .�(5�	 4,* O�D% � �b = 	  ' �
 i�  Y(>]V��h:

)9�Q��:	  3$
 * : (      �E(Q) * /E3; �'
 ��	  � 4,* O�b =  E	  �
 i

��    # 
����E) e/+ ��Q�     /E3; �E'
 �E� 4b*�E()  A*/ET� .(  �EV+

��("E�	  � 4,* O�b = 	 ' �
 i E�>E E]V� Y(E�h: E('
 E'�:  �E(5� 

C�    $�X �t�8+ �� ?�a .�:	      E=; 
$ E3 
 T* * :    EQD$�
 WE+�� :

$�9	 �(5� F% $�� %     (# �
 * S(8' (
 e�!#$ � �E!   C /E9�  E�  ./E9 .�

�'$.

$S
$	  # 
 ) N�    3$
 
 ) � m7 �� 4b*�(:   $SE
$ W+�� 	 N

 C \QG��  (� P� N8� ��$�� �
 .�: � 4,* �E� �b =  E	C i E�  /E9 .�

)  \09�.(       # 
����) e/+ * N8� A�Q+$ �� �4b*�(-    @>E# ND�E) :

  � 4,* ���b = 	      $SE
$ �� * /9 ./D�"3 i	   # 
 E) N�   4,* 4b*�E(

��b = 	 C i� $S
$ .�	  N	  �
� � P ��	   �; z H' �
 �0���%  ���"3 

 LM� �
: 
�h3 	 
 ) �%     w[(7$ YD ��  :E8M3�$
    /E#�$/# )  \0E9

� .(���("	  � 4,* O�b = 	  � �
 i�  ��Q��� ) �  # 
 ) e�C V� 4b*�(

 +�/�   3$
 
 ) O� :    �; * ��(0D �
 ���%  # A
�M3 � C ,��   �'
 �� .�

/3; . � 4,* ND�)�b = 	 z H' �
 i�j * ��   E3$
 
 E) OE� :

  �
   � �� �@># ��(0D�  ��Q�    E3$
 
 ) O� :     �; �
 ��E(0D �
  E���%

 # A
�M3� C ,��.� :3      �EV+ �� /#$ � �E1#%�$
      E3$
 
 E) �
 U; :

   � �
 * /9���  ��Q�     E3$
 
 E) O� :       E3$
 
 E) 4 Ec ��E(0D �
 :

 �E(Q)%EE3, �
 �   
 E7 �
 �EE(Q) $� U; 
�$
 
 ET* O�EE1#%�$


   (7$ �
 * .
 Q#�C ��� �$�EK .� :E3   /ED
)  \0E9� .(   
 E) 
����E)

#�     ]V� ?� t �� � m7 �� 4b*�(�h: :3       N8E� �E� �V��h3 /#$ �

(� P�:   C �
 $� �   $SE
$ ?�a .�	  /ED
 N .    $�E9 �
 �E(@=$	   N8E� F

(� P�: , 	 � 
��    # z H'  �I$ O�    *� �E� 4b*�E(%  � 4,* �b =  E	 i

C� 
[(7$ .�:  
�$/# 
 T*  .   \09 �
�  3 ./D�"3 :    N8E� �) 
 9

(� P�:        4,* �) ./9 4; ,$ s#�3 ��b = 	 C i�     
 E7 �p)$/d �� .�

  $ �) /'��	  3 ND�) O:    =
 �E� /E#$ � E�         �E� �E� P� N8E� �EI$ \

/9�� S(8' (
.

;!��0� pk	!

     C �9$
�� l7�9 �� �� P� N8� E�  IJE� .��     E� * �E9$�1# �� O

 �; z H'���%   w[(7$ :8M3�$
./	
   /"# )A*/T �ED%�   * � .(

  � �9$
�� l7�9� 1# 1c �1#�: 5>� �   � .
�*�� 
$ 3 Y�   .,�E' O

�D% *� 	": C �  �#$
 * .� :3 /9�� .   �!#; ,$	0:  $ST$ ,$ %  �@'�G3 

VQ+ �9$
�� l7�9E�� -�'$ �#$
 
�0�� l7�9 ?$�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                            12 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


0�123�4�05�6 ��� �� �7�8�3 � ���� ��� 9:64�05�6 �+	� �! ��� 9;���� <
3 ...

��y

سطوح آبياري 

m

l
h l- j-l

cd
a c-

l

f j-

de

l

g k- e i-
f j-
d f-

a c-

e g-

b d-
a c-

e h-
de

a

kl

f i-

ab

kl
i l-

f i-

kl
g l-

e i-

0

50

100

150

200

250

1
مقادير و تركيبات مختلف كـود نيـتروژن  

ته  )
 بو

 در
گرم

ك   (
وژي

بيول
ن 

وز

50
75
100

1840 92 276 46+2/5 92+5 138+7/5 5 10 15

 $M!J.�A <
M �0� 01� ��	
6 � �� ��� 0� �4�05�4�W�+O

�D 4 ('%$�$
 % w*�d 	 ?*�]� e/+ ./8D
 4�"# 4�>0:8M3�$
 `H' �
 �$ O0#$
 4 3,; &@P �� /t�
 �'.

�; z H'���%) �j =�;���% A
�M3 �j# /t�
 ��; ,�:C � -.��� =�;���% A
�M3 ��# /t�
 ��; ,�:C � * .��jj =�;���%# A
�M3 ��; ,�:C �.�  .(


�h3	  )�� * ��   # 
 ) oV(|3 ?�@�  4b*�()j =  # 
����) e/+�  -4b*�(y� =y� ) �   # ��(0D �
 e�C V�  -4b*�(�/� + �� =�� ) � ��(0D �
 e�C V#�  4b*�E(

 +�/�   3$
 
 ) O� :  -� =� 3$
 
 ) O� : -��� =���) �# ��(0D �
 e�C V� -4b*�(� + y� =y�) �# ��(0D �
 e�C V� 4b*�( +�3$
 
 ) O� : -�j =

�j   3$
 
 ) O� :  -��� =���) �# ��(0D �
 e�C V� -4b*�(�/� + ��� =���) �# ��(0D �
 e�C V� 4b*�( +�/�   E3$
 
 E) OE� : * �� =�� E�  �
 O

3$
 
 ) ��(0D: .(

 1(>�$* �9$
��: , 	
�%  �� �� ��   
�$
 �#$
 
�0VQ+ ?$� .:=*   �E� 

     �9$
�� l7�9 A 3�
 2�'$)     
�mE(K$ 
�E0VQ+ �@>E#%   �E� 

 � 
�0VQ+�b = 	i ( V3�+ �D:      � �#$
 
�0VQ+ 
 9 W+�� �) � �("

     IJ� �G� \) i"7 4,* ,$�  C �$�K ��
�-  �� W+��  E��   l7�E9 �

�9$
�� :3 
 9 ./T �
 A*�./D�"3 :3   �E� P� N8� �) 
 9

IJ�� 8M3 �:       �3,; �� �) 
�$/# �9$
�� l7�9 �� �$
	  N'�  * �V08

 4$��EE0QD)�j (
�$
 �EEh��H3 .h+ �EE5#;EE� l7�EE9 �EE) /EE#�$
 ./

   �'$ ���I r[Q+ �9$
��. , 	 4�QD $�     WE+�� �� P� N8� �) � P

  �#$
 
�0VQ+ ND�) :3 9E  "7 4,* 
 E  # \) i�  YE) S  :E3  
 E9-

 $ �13	O  /9 N8� �)	      3 �� �#$
 
�0VQ+ ND�) W+�� / E� , 4$S E	 
�

(# �
 * 
 9�� ND�) �9$
�� l7�9 �!�/8) $/.

 # 
 )�        C �E9$
�� l7�E9 �E� 4b*�E( E� IJE� .��  �E9$�C �

)  A*/T� (� *��("	  � �
 �E9$
�� l7�E9 O�  ��EQ�   
 E) OE� 

3$
:      3 �E� ��E(0D �
  E�  4$S��/��     �E(Q) * /Et�
 	   l7�E9 O

  � �
 �9$
��� + ��QE ��) e/ # 
���E  4b*�(  YEED * O�E8c)   A*/ET

� .(�(5�	 l7�9 O�D%   ' �
 �9$
�� �  3$
 
 ) Y(>:    �E'
 �� 

/3;.

        �E� P� N8E� N8E0QD �� 
� 3 �
-  
�Eh3 	  )�� * ��  ?�E@

  # 
 ) oV(|3�      � -�E9$
�� l7�E9 �� 4b*�( E��("	   l7�E9 O

  � �
 �9$
���  ��Q�   3$
 
 ) O� :    �; * ��(0D �
 ���%  # A
�M3 � ,�

�;: C �   ; �'
 �� .�  /3)  \09� .(   \09 �
�./	
  :E3     �E) 
 E9

    �; z H' �
 �9$
�� l7�9���%  
�h3 * 	  )�� * ��  oV(|3 ?�@

# 
 )� w[(7$ 4b*�(:8M3�$

�$/# 
 T* .

(A �� ��	85�� �	�B6��

         = � �#$
 
�0VQ+ �@># 2�'$ �� U; ,$ .
�]('$ 4�3/#$��   ./E9 /

 3 ���    � ./9 w�m3 U; 4$S  �   /E3; �E'
-    (� EP� N8E� :  IJE� � �

8M3:�$
%         �E9$
 U; ,$ .
�]('$ 4�3/#$� �� )   A*/ET� .(��  ��EQ

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                            13 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


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

��j

سطوح آبياري 

d g-
e h-

f h-

a-e

e h-

a d-

b g-
e h-

a f-

a d-

b g-

gh

c g-
b g-

d g-
b g-

a d-
a e-

ghgh

a f- a f-

a c-
a

b g-
a f-

a e-
a d-

a e- a e-

30
35
40
45
50
55
60
65

1
ــتروژن مقادير و تركيبات مختلــف كــود ني

د   ) 
رص

   ( د
ت

اشـ
برد

ص 
ـاخ

ش 50
75
100

1840 92 276 46+2/5 92+5 138+7/5 5 10 15

 $M!-.�A <
M �0� 01� ��	
6 � �;!��0� pk	! 0� �4�05

�D 4 ('%$�$
 % w*�d 	 ?*�]� e/+ ./8D
 4�"# 4�>0:8M3�$
 `H' �
 ��'$ O0#$
 4 3,; &@P �� /t�
 .

�; z H'���%) �j =�;���% A
�M3 �j# /t�
 ��; ,�:C � -.��� =�;���% A
�M3 ��# /t�
 ��; ,�:C � * .��jj =�;���%# A
�M3 ��; ,�:C �.�  .(


�h3	  )�� * ��   # 
 ) oV(|3 ?�@�  4b*�()j =  # 
����) e/+�  -4b*�(y� =y� ) �   # ��(0D �
 e�C V�  -4b*�(�/� + �� =�� ) �# ��(0D �
 e�C V�  4b*�E(

 +�/�   3$
 
 ) O� :  -� =� 3$
 
 ) O� : -��� =���) �# ��(0D �
 e�C V� -4b*�(� + y� =y�) �# ��(0D �
 e�C V� 4b*�( +�3$
 
 ) O� : -�j =

�j   3$
 
 ) O� :  -��� =���) �# ��(0D �
 e�C V� -4b*�(�/� + ��� =���) �# ��(0D �
 e�C V� 4b*�( +�/�   E3$
 
 E) OE� : * �� =��  �
 OE� 

3$
 
 ) ��(0D: .(

�;���%   A
�M3 �j %#� �; ,�: C � $�$
 .�% � ��("	    .
�](E'$ 4�3/#$� O

     8M3 w[(7$ * 
 � U; ,$:�$
%  h� �� �  �; z H' ����%    * �E9$
 

  3 ND�) ���  (� P� N8� 4$S:     # U; ,$ .
�]('$ 4�3/#$� �   ND�E) S

��   
�) $/)A*/T�D%�   * �.(  $ �V+ 	     $� �E3$ O :E3  4$ E�v
 E	 \

:]V(|3       �P ,$ U; �
� �/D �VQT ,$ 	 |@� &�      a E]# * n�M� * �

+hQ:� �� �
 �("��D��Q%�; ���%�>#$
 \3�)  .

 # 
 )�  =; * 4b*�(:  IJ� YD � 8M3 �:�$
%   .
�](E'$ 4�3/#$� �� 

    �9$
 U; ,$)  A*/T� .(� E��("	        �
 U; ,$ .
�](E'$ 4�3/E#$� O

��  ��Qy� ) � # e�C V�  4b*�( +�   3$
 
 ) O� :     �'
 �� ��(0D �
 

  /3;)  A*/T� .(	  �/#; * ?��D 	  /)�� (   8(E9$
 ��E5g$     �E� �E) /

$S
$	# 
 ) N�� U; ,$ .
�]('$ 4�3/#$� 4b*�(�3 �(":

�C.

         
�Eh3 * �E� P� N8E� N80QD�E� 
� 3 �
	)�� * ��  ?�E@

  # 
 ) oV(|3�    � -U; ,$ .
�]('$ 4�3/#$� �� 4b*�(��("	 4�3/#$� O

    � �
 U; ,$ .
�]('$�  ��Qy� ) �  # 
 ) e�C V�  4b*�( +�     
 E) OE� 

3$
:    �; * ��(0D �
 ���%   A
�M3 �j  # /t�
 � �; ,�: C �   �'
 �� .�

  /3;) A*/T� .($���8�	# w�m3 O� E3$
 
 ) � m7 �� 4b*�(:

   9 
 ) .$�QD ���Q��:	 # �       .
�](E'$ 4�3/#$� O(
� v�� W+�� 4b*�(

 E3 U; ,$:, -

�EEC E	$ $�EE	  $SEE
$ $� 
�E0VQ+ �$/EEh3 \E3�+ O	 N

3:IJ� U; w�m3 �� �) 4; 4*/� -/D
�, �	
�%/9�� �(9$
 .

� j��k�*+M�! � � �	�+T	k 

�(#	 $ �	      3$
 
 ) �) 
$
 4�"# �M=�H3 O:     
 �$ E7 �E� �S	 E0:  * 

9�Q��:	  IJ� 6�7 � (@p3 �:   
�$
 )  A*/T� .(  3$
 
 ) w�m3:  �� 

 1Q"c � P��%   t m7 
 @5� W+�� �  E9 ?��Q��:	    /E9 6�E7  .

 � P ��%    3 A*$ A�' �
 �)�    E=; O��E) 4$S:��/j    
 E�  :E=*  �
 

   $S
$ �� e*
 A�'	 3 N�   E) 4$S  E3$
 
:  E=; O��E) -:  $SE
$ YED 	 N

	  =�d �
 -�
�:  ' �
 �)� ,�*�") Y(>%  3 A*$/(3 �  =; O��) 4$S:

  ND�)	�
� . 8c YD�  
�Eh3 O	    E'�(� -�]>E
 ��      * SE8183 -OED; -Y

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                            14 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


0�123�4�05�6 ��� �� �7�8�3 � ���� ��� 9:64�05�6 �+	� �! ��� 9;���� <
3 ...

���

*�%   6�7 U�T \��K -    � e*
 A�' �
 �       �
 * 
 � A*$ A�' ,$ �("

'� ,�*�") Y(>%  $ A*$/(3 	         ND�E) 6�E7 �
 �Et�8+ O	 �E
� .

   �I$ �'$ �)a \��K ]3 ?$�    E3$
 
 E) /:  �h3 �
  E	    �ED
 ) �E� �>%

9�Q��:	  � 4�3, ?/3 ��("%3 e$*
 : E
�P ,$ /#�*;: (Q>EK : ,$ 

 =; 
$ 3: # �    �'$ O0Q3 S A�E' �ED       �ET �E� 6�E7 �
 %    * /E#�Q� 

 $�X �t�8+:	    �/� �� 4; A VG3 	     /E#
�C 6�E7 
�$* � . $ �
 E	 O

   $S
$ /9 ./D�"3 �M=�H3	  =; 
$ 3 N:)    E3$
 
 E): (   .,$/E#$ �E�$%

T 3   $�9 4/9 YD$�
 �	 �(5� F%  $�E� %   C /E9�  E�   ./E9 ?�a .�

�'$.

 3$
 
 ):  $S
$ W+�� 	      /9 6�7 \|V|� /t�
 N)  A*/ET

� .( $S
$ ��	 3 N� \|V|� 4$S-  5� 	    
 @5� 6�7 �	   C /9� * �(
�� .�

 3 �(5�:
 9 .$	  O	   �(# �� &��H3 �(
�	   2v$* �)�(  :E3     �E) -/E9��

��    $�$
 6�7 �'$ .
 Q# 4�%     d -U E7 4�Q(7�E'  \Et�7 E�S%

� 7: 
�$
  .$	   3 �@' �3$ O:  VQ+ �) 
 9� #�03 ?��0:   w�t �� 

b�#$% �(Q) %     � a ]# * ./9 e�!#$ 	 C �"�    
 @5� 6�7 �
 .�	 /E�� .

  � �
 �#�]'J(3�  \t�d 
�$ 3 �("7�S%       
�E0VQ+ 2�E'$ �� 6�7 

C� ,�$ .�	��: 3 :  =�d �
 -
 9:  \t�d �) 7�S%    M��E� 6�E7 :  ,$ 

  �*��� -6�7 4�Q(7�'%  MQT * � �# C �$%  =�M
 * �  ?$
 T 3 �

  3 6�7 ./#,:  /9��)� .($���8�	    $ �� �T � �� O	  �E(# O	   w�mE3 -�

 3$
 
 ):  ]V� * �h:) 3$
:  9 * �Q��:	 (3:    4$ 8+ �� /#$ �	  .$� i

3x  \t�d �5T �I7�S%        $SE
$ * �Et�8+ U�T 
 @5� -6�7 	 N

� ?�a 
�0VQ+�
 9 
�58" .

��	
�������	85��

�.!3�/	 e -4� .���y . 
�h3 �I$	  # 
 ) oV(|3 ��t m7 �� /9� oV(|3 \d$�3 �
 �� P� N8� * 4b*�(�
 ?��S	b =  E	  
�E0VQ+ -i

$ST$ *% ?�a 
�0VQ+ )Zea mays L. (2��
 4�('$ �
 i09 ) �hH83 �
 .�� E	  E'�89��) �E3�# 4�:  �E+$�, /E9�$ -  ./0"E#$
 

,�*�")%-9 .�1"#$
 �,$�.

�. T -2v$*: .���� . ,�*�") A t$% , 	(>:)#�C�$ E�i() �EQT�� : 0c E): � - .$ . E3[X:. � -.-  */E53 %  #�E�3$
 :  A *  .�@� E	S%( .

'*
�
 .�1"#$
 ?$��"(#$:/5"3  .

3. Allievi, L., A. Marchesisni, C. Salardi, V. Piano and A. Ferrari.1993. Plant quality and soil residual fertility six 
years after a compost treatment. Bioresource Technol. 43:85-89.

4. Bauer, A. and A. L. Black. 1994. Quantification of the effect of soil organic matter content on soil productivity. Soil 
Sci. Soc. Am. 58:185-193.

5. Cheong, Y. H., K. N. Kim, G. K. Pandey, R. Gupta, J. J. Grant and S. Luan. 2003. CBL1, a calcium sensor that 
differentially regulates salt, drought, and cold responses in Arabidopsis. The Plant Cell. 15:1833-1845.

6. Eck, H.V. 1984. Irrigated corn yield response to nitrogen and water. Agron. J. 76: 421-428.
7. Eghbal, B., J. F. Binford, D. D. Baltenspreger and F. D. Anderson. 1995. Maize temporal yield variability under 

long term manure and fertilizer application: Fractal analysis. Soil Sci. Soc. Am. J. 59:1360-1364.
8. Francois, L. E., T. J. Danvan and E. V. Maas. 1984. Salinity effects on seed yield, growth and germination of grain 

sorghum. Agron. J. 76:741-744.
9. Greenway, H. and R. Munns. 1980. Mechanisms of salt tolerance in no halophytes. Ann. Rev. Plant Physiol. 

31:149-190.
10. Hay, R. K. M. and A. J. Walker. 1989. An Introduction to the Physiology of Crop Yield. John Willey & Sons Inc., 

Pub., New York.
11. Hopkins, W. G. and N. P. Huner. 2004. Introduction to Plant Physiology. 3rd ed., John Wiely & Sons Pub., New 

York.
12. Jacobs, B. C. and C. J. Pearson. 1991. Potential yield of maize determined by rates of growth and development of 

ears. Field Crops Res. 27:281–298.
13. Kramer, P. J. and J. S. Boyer. 1995. Water Relations of Plants and Soils. 2rd ed., Academic Press., New York.
14. Lauer, D. A. 1975. Limitation of animal waste replacement of inorganic fertilizer. PP. 409-432. In: W. J. Jewell 

(Ed.), Energy Agriculture and Waste Management proc. Agriculture Waste Management. Conference Annual 
Arbor, Sci., Ann. Arbor, MI. 

15. Lorens, G. F., J. M. Bennett and L. B. Loggale. 1987. Differences in drought resistance between two corn hybrids. 
II. Component analysis and growth rates. Agron. J. 79:808-813.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

                            15 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html


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

���

16. Parmar, D. K. and T. R. Sharma.1998. Integrated nutrient supply system for DPPG8, vegetable pea (Pisum sativum
var aravense) in dry temperature zone of himachal pradesh. Indian J. Agric. Sci. 68:247-253.

17. Roe, N. E., J. Stoffella and D. Greatz. 1997. Compost from various municipal solid waste feed stocks affect 
vegetable crops.II. Growth, Yield and fruit quality. J. Am. Soc. Hort. Sci. 122:433-437.

18. Schussler, J. R. and M. E. Westgate. 1991. Maize kernel set at low water potential: II. Sensitivity to reduced 
assimilates at pollination. Crop Sci. 31:1196-1203.

19. Sharma, A. K. 2003. Bio Fertilizers for Sustainable Agriculture. Agrobios Pub., India.
20. Sinclair, T. R., J. M. Bennett and R. C. Muchow. 1990. Relative sensitivity of grain yield and biomass accumulation 

to drought in field grown maize. Crop Sci. 30:690-693.
21. Smallwood, M. F., C. M. Calvert and D. J. Bowles. 1999. Plant Responses to Environmental Stress. BIOS Scientific 

Pub.,  Oxford.
22. Smith, C. W., J. Betran and E. C. A. Runge. 2004. Corn (Origin, History, Technology and Production). John Wiley 

& Sons. New York.
23. Sobrado, M. A. 1990. Drought responses of tropical corn. I. Leaf area and yield components in the field. Maydica

35 (3): 221-226.
24. Uhart, S. A. and F. H. Andrade. 1995. Nitrogen deficiency in maize. I. Effects on crop growth, development to dry 

matter-partitioning, and kernel set. Crop Sci. 35:1376-1383. 
25. Uhart, S. A. and F. H. Andrade. 1995. Nitrogen deficiency in maize. II. Effects on crop carbon - nitrogen interaction 

effects on kernel number and grain yield. Crop Sci. 35:1384-1389.
26. Xiong, L., K. S. Schumaker and J. K. Zhu. 2002. Cell signaling during cold, drought, and salt stress. The Plant Cell. 

14:165-183. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
87

.1
2.

45
.3

5.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

22
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            16 / 16

https://dor.isc.ac/dor/20.1001.1.22518517.1387.12.45.35.7
https://jcpp.iut.ac.ir/article-1-930-en.html
http://www.tcpdf.org

