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

���

��1��) 23)1 �) 4�� �5�1� �16)+7) � �1%� � 1� 89�� ��)19 � �5	��) ��:� 3�; �1%� � 

KSC704

1,�1! 	<�=�� 4#� >?�7	9 -

�4�%$

   9 ���1� ��@
� 8�A             )+7) � �1%� � 1� 89�� ��)19 � �5	��) ��16 �) 4�� �5�1� " � 1�2 �1%� �   3�; 85)�     "%
�B� �B:�    C)1B�DEF  �) 

��16�1�� ���	��G HC� 8 3��I31� �4! �1J 	�K(	: ��L��� 8�	, M1� 	� �	� �� �)1%9 �	#$ �� ���	N9 "�	� -./. 8��+� �� 

   �	O�5)� ���	�� �4%�5)� �9	P�PQ9 ���) �8 )17)    4��16  .��)19    ST� 8� �� 89�� U.EEE   H 00EEE   H //EEE     �	V%� �� 89��     �)�B
� 8B�

 �I) ��VW	��  9 � � �1� �	 5� 5 �   ST� 8� �� +  �T: �4�   7	9 "6 �) 4�	!( �T: H XP�   � �7	9 "6 7	9 "6 �T:� �)1B �   BY 	B� Z[.  \1B� 

��I) �]� ^	�H�1� ��VW	� �)�
� 8��454! 8V�16 1@5 ��  . �)� �	�5 ���1� _�) `�	V5 8W �� �]� �)4�989���)+�) 	� B 89�� ��)19 > 45��

��	W�a!)�  �� �]� �)4�9 _�1V��� � �89� ��)19 "�	PV� 12) �	 �9 �� U.EEE �T: � �	V%� �� 89�� 7	9 "6� � 1� 8�\ ��I) �]� ^	� 

�  8 4�G a�� .    �]� �� 85)� �)4�9 _�1V���    ��)19 �� U.EEE          85)� ��� �)+�� _�19^	� � 4! �4�	�� �	V%� �� 89��     �]B� ��    �	B �) 1B2) ��

   �7	9 "6 �T: �	 �9�  a�	:� >�	� "�(� 8� "67	9 �8��
� ���	� � +V
��V� �)�� K<� ��  8 4B�G a��.    H�5�1B� 	B��	 �9 �	B�� ��

  85)� �1%� � _�19^	�      � �7	9 "6 �T: �	 �9 �	 �) 	�  8 4�G a�� .   a!)�1� bJ	!   >�)+�) 	�   C	B���� BW   3�; �	B�6 "     � ��B� �)1B �   �� 

89��	�   a�<5 �4! �5�1�  8�  4�	!     �)� �	�5 ��<5 191�  .�#� =I _�19    3�	�� 85)� �1%� � �)+�� �4

� _���9 3	)�) 45 : a!)�1� bJ	!

]��     a�� 8� 1d
� 4�!��J ����9 1V��� e[7 	� K��19 �� 3	=I _�) � � >�)+�) 8� 85)� �)+� ��� H�+?� � ��
� 3�4: H   8B� ��	B�

   �� 85)� �1%� � _�1V�����! .        �� )� 89�� ��)19 �)� �	�5 >�	��G _�) `�	V5 � �)�9  8�    85)� �1%� � 1f�)4Y ��NY ��@
H    g	B9 �T: 	� �)1 � 

"6�5	��) ��16 8�Y1� �) 4��  	9 //EEE�)� >�)+�) �	V%� �� 89�� aJ	� ��)1� 3�; )1� )� 19^	� e��T� ��)19 � .

�h)�	�4��� :H3�;5�1��HH89�� �W)19H85)� �1i� �)+7)�1i� �

8�4P�

    �� �� 	
 ������ ����� � ���    ����� ��� �� �����   �!��"#�� ��$

               %�&�'()! *+��,� �� ��-� ���.�/ �� 0��� ��1'� 	� 2�� 3&-

           4����� 5��� �6!7���!"�8 ����� "��   ����9 ���./ ! 3�:�

 2�� 3��� 3�# �� &;<�   =('� >�� �)� *@A *�B  �C .(

    %��6FG   �,'���H
)� (   ����� 4FI�J     K�H�)� 	��!��  

         	��!��  ��G 	
 &�&��� 	���� 4!� 	� ���       	�� %&���� 5���� 5�

              =��L �M��   	�-�� ��� +�� �N/ %�"�� 	� ��/ &���� �O
�&9

+��  	�!��  �/�� �� GG     ��$��� 3&�- P���'
 ����N 	�� 5  ��� 

���&� 	��� ��6HFQ .

@ .�� *��(� RSN�   2Q��� ����   &-�� ��'-�
 T�� 5������ U���� 	�	�� �� 3,���� *5�� �
 3&6��

Archive of SID

www.SID.ir



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

��J

           +��� 5�G�F�� 5 � 3&�- ����� ��<�<V� �O
�     ��!���

            W9��� �� �����   �!��"#�� �#� 	
 2�� 4!� �� �
9 �����

                 	�H9�� %��� ��   ����8� 3���# �� X�Y 	HN8S� *&-� 	�� �

           %�  *K!�� �� 	��� ��&�� ZG
 	� ��'� ���# ���N 5��F/

   
   	��� ��"G      &- &G��/ G�F�� ��6HFQ ZG)C*@�  *@[  *�@ *

�� �@(� �         W�9�� �� &�� �����   �!��"#�� �\'� ���$� 

W#G��     � ��F] 	��� ��6HFQ �� �  &-� )�B  *�@   �� (  ��1� 	�  

��              2�V� 	���� ��"�G %�  :'� *��6HFQ 5�"^� %�� �� 	
 &��

  �� ���L ��$��  ���#)�  *@@  *��  *�B  *�@   �� .(�9    ��\'� ���$� �

+��     _�� 	��� ��"G %�  �� �!����          K�H�)� >!���- =��� "���   �

�� &-�)�� .(

 %��.��] �]   X6���G)@� (   `� � � ���L�� ������� ���

                   	�
 &�&���� 	����� 4�!� 	�� ������� P�� 	�� �a �� `��!�

         ZG�
 bQ� :'� 	� ��� `�� � �L�� �� �����   �!��"#��

  ��F� P�;V�    �� 	�6H� *���-          Z!�"�8� U(�� =�L��� �� �c��� 

              +��� W�
 =��L �� :�0 	6!��a 	� 2�� 3&- "�� ��6HFQ  5�G

     	H9�� 5�&��� �� ���[      	�^��� ��#�� BJ %    ���6HFQ Z!�"�8�

  :'�   `�� � 5G&!�(�G�     e����� �� ���6HFQ ZG�
 &�N�� 

&�&- `��!� .

fg�F��               2F�� 	��   ����8� 3��# �� &�� �F� W9��� �a � 

 ��� 	H9��          ZG�
 2Q��� 	� �!��"#�� �� �-� ���./ �#&

��                 ����� ��L��   ����V� >!���- 	�� 	�.�� �G# ��9   &�!

  +�� hM9 3�\���            3&�- "��� 	���� ���6HFQ Z!�"�8� U^�� G

  2��)�[ .(  /�� ��  �   � ����� �� �    +�� �� ��F.L hM9 "G

     �'�� ��$�� ���8� 3��# �� &�� 	�-�&� 	��� ��6HFQ �� 5��� 2��

 )� *��   �B .(

   8 �G   46����  &H)J (        %�  ������_� &�� � ����� 4FI

               �� ��� 	���� W��
 ��!��"#�� 	�
 &����� i��"# 	��� j�/

   ��G�� ���:k �� X��Y � � 4����:l   2.����   4��FG��� �5

���!F���� 	��� ��6HFQ �� 5"�l� ZG
 bQ� ><8 ��- .

        �� 	
 2�� %0 �� �
9 ����� m!��        �� ��F.�L =��L P�(�� 	

+��   +�� 5"�'���8 %�&��� ��� 5G �L�� 5G   Z!�"�8� 3&���

��  &�!)�� (   +�� 4!� ��      n!"�0 2���8 GPEP     �S�.
���
 

    �� ����� W�8 �H
 21Ho "��  ���#)�[ .(     ��� �����   �!��"#��

  ���&�G���
 	�H)� 2Q��         	��-�M# ��$�� 	L� ��F�/� 5G

%0 "8� ��  Z!���             K��I 	�� ���'� �G�# 	��H)� 4!� ��  &G�

             2��� 3&�- 3��# �#&�����/ f�!:�   	L� ���FQ)@B   �@ .(

nG  3��/� ���� 4�'l    Z-�Y   p�l �� 5�G  PS� 5)j�GG (

��,'G               Z�<� &'�-� PS��/� ��l� 3��# 5"�'����8 =�'� 	


�� 3&:Q �� 	��� %&- �Y �� �� 5�$q� &���#)�@.(

���� 3��/�            2��$ �� 	��� %&- �Y 2Q�� 	
 &���L 	L� 5�

              &�''
 ��O'/ �� "�'����8 �� W�N9 ������   	�-�� 	,� .  	��

      $��� 	��� 	� 	L� �� ��g ���� P<��� � �,!� ��(Q� Z'�� � �G 5

   Z'� 	HF^ �� KH�)�G          ��O'/ ������   ��!��"#�� �� �-� 5

����-)r .(   ��&�� =!�� %�  ZG
 �L� 5G     �� X�Y 3�# 3&��

           	��� 	� P�HV� ���� =!�� P<��� �� %�� �����   �!��� +��G

����)[ .(               ��!��"#�� �� &��� PS�� 2�-���� s/�- fg�F��

  �� Z!�"8� ����� &�!)�� �B (  �!   �!��"#�� 2(O� ���$�  

n
����� �� 	����� ����6HFQ ���� ���� W��# hM��9��G� 	����� 5��� ���

s)��   2�� ��)@r .(       W/�� �� ��� ��:� =!��� U^�� �����

       +�� >��� ����� ��� 28!��   �G�# Z-�Y     	�� j�!�"� 5G

        ��� Z!�"8� �� :�0 "�'���8   3&- PS�   &�G�)�[ .(    Z!�"�8� ��

      �� �G�# Z-�Y W/�� 	� ��� ��\�     �� ��� p�H�� n
��� %���

 ��� Z!�"��8�)�*C  �C(  3���# +���� t���� �� 4����
 �M���  

������       ����# %��(^ �G�# n
��� Z!�"8� � & .     �� W�N9 m!���

              �G��# n
��� 	
 2�� %0 �� �
9 4�<<V� �<�<V� �����

          ��� ��u��� +��� �! �^� W# hM9       v�"�^�   ���6HFQ &�����

     � 2V� �� ��� 3�# ��6HFQ�     � 4!�   &G� ���L ��$�     	�� 	�.�� ��$

         %�"���   %��� *�!���G   p0 >!��- *����� ���� nL�  hM�9 

   �� ��_�� 3�# ��&��&-�)C (           2��FG� W���� 	�� ������ 4�!� �M�

2��    ���6HFQ %�"��� v<��� T!�a �� ��� &���� Z!�"8� 	� ��!

               3���# �� &��� ������ ���$� ����� ��1'� 	�   t�� &9�  ��

              n�L� ��� ���6HFQ v�"�^�   ���6HFQ ��� 	��� n
���   ���8�

KSC 704��0 �!��G   p0 >!��- �� &- ���� ���o %�!� .

Archive of SID

www.SID.ir



) ���1�23)1 �) 4�� �5�1� �16 � �1%� � 1� 89�� ��)19 � �5	��) �...

��r

j�� � �)��	�

  P��� P � 	��F�� �� Z!����0 4��!�@�J��� ����<�<V� 	��Q�"� 

      �� 	�� �� 3,���� 5�� �
 3&6����B[      	^�� [   P�a 	<�L� 

     �L�-��       	�^�� ��     �� *��F�- w��Q 	�<�L� @�@�  ���� 

    28�# ���� t�� �� e\���.     37��(�0 5&�'� n�.<� �� 	<�'� 4!�

 '�  "^      p�.V� P&���   ��� Ta��     �O
�&9   WL�&9   ��-

       U����� 	� TH�� ����9 	^��Cx     �J    ����� 	�^��      ����#

4�,���  P� �#&���    Z!��0 ��r�H��  ���  2�� 3&- i��"# .

 / 28�y     4�,'� Z!��0 WV� )���(  2��     5���- �1� ��  

      	�^��� ��!� &�V� � �F�� &�-�. ����&!    y�/ 	�J/�  �    �� %�"

�&G! ��{�� 2!{�ACJ/A � �H�  ��� �� `��� 2�� ��� .  `�� ��

��! "�� m!  u�Mo �N'Q 	� y/   W
 ��� @� 2F.L  ��  %��H�� *

  M^ W�L �\.8 �p�/C  pM�^ W�L n���Y   %��H�� �� 2F.L 

�CB ��� %��H�� �� 2F.L  .� Z!��0 4!� 	  ���
 ����N �G 5

     |�H� R�a U�L �� 3&- ��/G     � �8�;� W�
 5  ���6� �:l

  ��nL�  � ��� !`��      `���
 W6'��� �AB ���^�v��# �!& .  ��G

  ��]Z!��0        	HN8 	� 2-
 K!�� �:l W�- �[ ��� �  ����

   P�a  �  ��� ���      ��]  � 	HN8  �!��0��[ ��� �  ���� ��� .

  � 	��� n
���  	    �HN� ���
8 %��'Q(A)   t�� 	� ��        `��� �� 

	����� 	H��N8��GK��!�� 5 � ������� 252015 123 === a,a,a

����            n
��� 3&- �
� R��� `�� �� 	
 &- 	�8�# �1� �� ���

 U���� 	� 	���[�AAA *CCAAA *JJAAA ��6G �� 	��� � 	 2��

&�0 .   �Q�8 ���
8(B)            3���# �� &��� ������ 5�G�F�� W��- 

     =�L �&Q t�� 	� �� ���8�  ̂ � W# �) &G- (=1b    =��L   

  W#^��=2b  =�L     ̂ � W# �    hM9 � �  g�� +��5   PS�� 

HN��=3b���.

 ��1'� 	�  ��.� 	�:�  �� *�4   �!Y �� Z!��0 "   3�� T��FQ n)- 

   �:� ��   &- f��&��    n)-   3�:�   !� �� 	�  }.  �    ��   ���
 	

���� ��# !& .        ��# ���� ����� ��N'Q 4��� 2:^  ��&�<� 3�AA

        �������0 �\.8 ��#�H�
�AA     �� ��#��H�
 BAA  �#��H�
 � �� 

           � 3� � �,!� n��   2-
 �� W(L ��� ���� 3� � ��6G  	  ����N

  	H9�� �� |��rx�          &�- 3��� 4���� 	�� 3��# �#��  .  ���HFQ

    ~!�� �� 2-
��    2�� � 3� 2�:(!���     �   	   ��G ����N� �

  &- ���� 5�
 . � G�M�  	  ���N    ����/ P�a �� �\!��     �� 

TFQ 2-] [ ��� ����      &�&�- 2�
 |/       ���<���� �� X�Y  

	���G      n
��� 	� 	^�� �  � ������ �   }'&!��# .   W(L 5���0 4�� �

                ����� �H�N8 �� � � 5����0   2�8�# ���� 2-
 ��C  � � 

            *&�-� 	��� � W�9��� �� P�;�V� "(� �� XY   28�# ���N

   p0 ��&�r  ���� 3� �              ���#   3��# &�-� Z!�"�8� �   &!��# 4

          	� 3�# ��0 ��� 	���� ��   ��G %&-C   28! W�H<� � � .  P���'


KHQ       �� 2�-
 �� W(L ��G 5G  	    � ���H)� ����N �/y   �� 

           %�"��� 	�� %�6!��� n�� �� 3�\���[     ���6G �� �����     T�!�a �� 

�-�F�      &-� 3� � �a   �  	  ���� ��a�    &�- ����� .   2�-���� 

   �� �!:��J     2�8�# ����� 3���!�:-  .       �6!7������ ���6HFQ

        �� 	�-9 hM9 �� XY 	��� ��6HFQ�       ��   ��
 �G >�  >/ 

  5'(�@B   3��&�� 2��a� &N��  &!��# 5��# .    2�-���� s/�-

              �� p��I �6!7������ ���6HFQ 	�� 	��� ��6HFQ 2(.� ��@AA

      � 	���� ���� �\N   &!��# 	(�V�! �� �,@A  8�;� 	��� �

  ��   3��&�� ���� ��
 �G  28�# ���L 5��# .    ��&<� Z!��0 4!� ��

           3��&��� P�&�H�
 3,���� �� 3�\���� � 	��� 4��� �Y   &�- 5���#.

  X�!��  	!"������ ���� �\N�  ���] P&�� `�� ��  �G5

   �   3&- ��/  	           ��"�8� ���� >���� �8�;�� W��] y��H� ���N

  5������
MSTATC   ���N Y28�!M .   	.!<� 5�����4�,� �G *

	'��� &'l %���0 �� t�� �� 4{��� 5�[ %&- 3�\���.

Q� � `�	V5k

  � m!�� T(a  	 3&�0 2��    ������ 4!� �� *       �� PS�� ��&���  	����

 � 2V��   n
��� ��$	���   ���L 	�8�#       P�F�9� t�� ��   @%  ��'��

 ��� ���          ������   	��� n
��� W�<�� �$�   ����� R��� ��$��

   � ���� 2\N �� �'�� �1    ���(� ���) P &�^@.(     ��&��� 4!������ 

 �� PS�  �� 	���      n
��� KH�)� R���  *	����     n
���� �� [�AAA

            n
����  � 4���   &- 3&G�� ��6G �� 	���CCAAA     JJAAA

         PS�� ��&��� ��1� �� ��6G �� 	���  	���� ��   ��'�� hS��/�  ���

   &!��,� 3&G��)P &^�( .  �'�� hS�/� 2HQ  4��� ���  �&���  �

Archive of SID

www.SID.ir



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

�BA

 �
��

�
�.

 �
	
�
�
� 
��
��

� �
�
�
	 

 �
�
� 
�
��
��
 �

��
 �

��
 �
  
!
	
"

# 
$ 
�%

 &
 �

'(
 !

	&
��

 �
 )

*�+
, 
��

�
� )

*�+
, 
-
./

� 
� 

 !
(
�
&�

  
�.

, 
�


0
1

23
4

�
��
��
� �

	

��	
�

��
��

� 
�	
�

 �
��

�

�
���

�

��
� �
��
��

��
��
 �
�

 �
���

 ��
��

�

��
� �
�

 �
��� 
���

��

�
���

 ��

���
� �

��
��

 ��

��
�

���
� �

��
 �
 

��
�

)
"�
#

(

��%
  
��

�
���
�

)
"�
#

(

 �
��&

'(� 
��
)*
+, )

 "�
#

��
��
�'�

 �
�

(

 -
.�
/

��
� 0

/�
��
�

 -
.�
/

0
/�
��
�

 ��
�� 
��
)*
+,

)
"�
#�
*	1

��'
) 

 ��
 

(

 �
2
��
 �
�%	
�

��'
) 

 ��
 �
	3��

�4

���
)�  5
1��

�
(A
)  �

�6
.

(a
)  7

���
8

(B
)

 5
1��
�

 ×
7�
��
8  �

�6
.

(b
)

: ; < ; = >?

ns
@A

B
/@

**
@A

E
/

EF

FG
H

/A

ns
I@

B
/A

ns
JF

G
/A

KF
A

/E

ns
;?

=
/L

ns
M;

>
/L

:>
?

/L

ns
:;

>
/L

ns
:N

;
/L

;<
:

/L

ns
H@

E
/

EJ

**
F@

H
/

@J
E AA

@
/B

ns
BK

E
/L

ns
@E

@
/B

IF
G

/H

ns
G@

E
/

@A
JF

**
KF

@
/

BE
@J

F FF
G

/
H@

I

ns
FG

H
/

EK
HA

ns
F@

H
/

BB
KA

AA
@

/
EF

@K

ns
GK

@
/

GI
F

**
HG

E
/

K@
F

AA
G

/
HJ

F

**
J@

K
/

BA
IK

ns
HG

E
/

HG
J

GA
@

/
@E

B

ns
EA

B
/

FA
E

ns
FF

G
/

KE
E

@G
K

/
IK

E

**
AA

@
/

IK
IF

**
BI

J
/

EF
IE

AA
E

/
GE

K

ns
H@

E
/

HE
@F

A

 n
s

IK
@

/
GA

HI

KH
@

/
@J

BG
@

*
AE

@
/

EB
GB

H

*
FF

G
/

EE
IJ

B

HB
G

/
@K

EI

ns
AA

AG
E

/A

ns
AA

AB
F

/A

AA
E

/A

ns
AA

E
/A

ns
AA

E
/A

AA
AB

F
/A

ns
@K

H
/

EG

ns
E@

G
/H

GK
G

/B

ns
@K

G
/

@E

ns
JE

E
/

EB

BA
H

/K

ns
FE

K
/

BB
KG

AB
A

ns
IK

@
/

HE
@G

GK

IA
F

/
GB

KI
JE

E

*
G@

H
/

@A
IJ

EB
@

*
IJ

G
/

EB
FA

FH
K

G@
E

/
GK

AF
IH

ns
EK

I
/A

ns
A@

IB
/A

AH
K

/A

ns
AA

BG
/L

ns
AA

BG
/A

A@
F

/A

*
 �
 

**
 :

7
�
� P

	��
� �

�
 Q

68
 �
� 
���

B
 �
 

E
 �
�+
'R
� �

2
��
 

 �
��

�
5.

6
��
	
�
, 
�7

�
8
, 

9

:

�
��

 �
  
!
	
"

# 
$ 
�%

 &
 �

'(
 !

	&
��

 �
 �

�;

: 
� 

 �
�.
( �

�
��
 )

*�+
, 
-
./

� 
� 

 !
(
�
&�

  
�.

, 
�


0
1
 

� 
�
��
��
 �

��
 

 �
�

<=
>

�
�S
2

� 
��
+	
�

 �
� 
��

� �
��
��

��
��

 �
� 
���
� 
���

��

�
���

���
��

 �
� 
���
� ��
�

 �
�
� �

���
 �
��

)
"�

#
(

 �
���
 �
�%
  
��

�

)
"�

#
(

 �
��
&
'(�
 �
�)

*+
, )

��
��
 �
'� 
��
 "
�#

(

 �
���
 �
�)

*+
,

)
 "
�#

 �
*	1 ��

')
  
��

(

 �
2
��

�
	3�
��

4

��
��
 5
1��

� T
�6

8
��
')
  
��
 M:

LL
L

<<
LL

L

??
LL

L

7
���

8 
T
�6

8
�6

( "
�, 7
��

� U
# 
�6

(

��
V�
� U

W
� �

� �
6(

7
*2

� �
�
� �

�

a
FI

B
/E

b
HE

E
/E

b
GK

H
/E

a
IH

G
/E

a 
  

J@
E

/E
a

I@
H

/E

a
KB/

BE
b

E@/
HF

c
@A/

HI

a
HE/

HF
a

B:/
HF

a
FK/

HK

a
IK/

I@
B

b
@B/

JK
F

c
IG/

JE
K

a
KE/

JK
J

a
IA/

JI
G

a
@B/

JJ
H

a
HJ/

@G
K

a
JE/

@E
F

b
JE/

>?
H

b
KI/

@A
F

a
@B/

@@
K

b
BB/

@A
H

a
HE/

GE
>

a
BI/

GA
J

a
JI/

;F
F

b
KE/

@F
I

a
KK/

G@
K

b
FJ/

@A
F

a
FJ/

FJ
I

a
AB/

FH
I

a
FG/

FA
H

ab
F@/

FH
F

a
EH/

FF
A

b
KK/

FE
B

a
EE

GB
I
a G/

EE
AI

@
a G/

EE
AG

A

ab
EE

EB
F
a

EE
BB

J
a

EA
IH

H

a
IA

B
/I

a
EI

I
/K

a
BF

AK
/I

a
I@

FK
/I

a
IK

@F
/I

a
FJ

AK
/I

�	�
�
	

�

 �
�+
'R
� Q

68
 �
� 
�
)�
�� 
�
���

 �
X
 �
��
��
 Y

��
 �
� �
 

M
 %

[�
/ 
�\

��]
�

7
�
� ^

�
'.
� �

��
�� 
�_

� �
� �

/
�� 
`
�'
a
� ^

�R
 b

� U
(��

R 
�
���
� 
�1
 �

	

��	
� �

� 
� 

 �
	� 
��

'8
 �
  
��
 �
��

0
\
	� 
�
���

.

Archive of SID

www.SID.ir



) ���1�23)1 �) 4�� �5�1� �16 � �1%� � 1� 89�� ��)19 � �5	��) �...

�B@

         � n]���  � � P � n]��� �� 	��� �� PS�!    T���� �,! 	��8 �G5

�0�   � � �Y   X�&���� &- 2�L�!	��� & �G n]���� ��  �G5  g�� 

���5�Mo ���� U.] �!  ��� *0&-� p)B .(

��$��             �� PS�� �� K�!�� ��&��� 5 � �����   �G�# n
���

 ��0 �1� �'�� 5 ��(� ���)P &^@(   	�8! T���   G  %�.6�G 5

 %��6FG    � 2\N 4!�����    �� 2�V� �     ��6���7 ��N�;�/ ��$

 ���L 3�#��#���  W���Q 	� �6���7    ���� �,�.� nL�)@J .(

 � m!��  	 3&�0 2�� � �"           K�!�� �� 	���� ��&��� 	
 ��� %�� 

 � 2V��   n
��� ��$	���  ����L  2�8�#  ��0 ��1� ��     t��� �� 5�

  PF�9�@ %�'��   ��� ���)  P &^@ .( 4�,��� 	.!<�G  R��� 5

  n
��� KH�)�	��� n
��� Z!�"8� � 	
 ��� %�� 	���  	���� ��&�� 

            �� "� &� � 3���FG PS� P�a ZG
 	� 	^�� � PS� K!�� ��

   2�� 	�-��)  P &^� .(         �� 	
 &'�-�� �:k� "�� %��6FG   �,��

  � n
��� Z!�"8�              2�HQ 	�� PS�� P��a   PS� �� 	��� ��&�� *	��

            "�'����8 ZG
   �u�Mo ����   ��� 5��� �G�# 2�L� Z!�"8�

�� ZG
 3�# �G&�!)�[.(

  	
 PS� �� 	��� ��&�� ��WN9  PS�� �� K!�� ��&�� p�I

      � PS� K!�� �� 	��� ��&��    	  ��� 2�� &�!0  � �� * �!  ����� 4�

��� 2��V�� n
����� ��$	�������L  ��� 2��8�#) P &��^@( * 	.��!<�

4�,���G   ��� %�� PS� �� 	��� ��&�� 5  	�
    n
���� Z!�"�8� ��

 *PS� P�a ZG
 2HQ 	� 	��� ��&��   ZG�
 PS�� �G �� 	���

��&�!)    P &�^� .(             ��<�<V� �� W�N9 m!��� �� m!��� 4�!�

     �����G   �F-G)@C (        �� "��� %��0 ���� 2�<����   Z�!��0 ��$

  
���   2-
               i��"�# 2�(O� �� PS�� �� 	���� ��&��� �� 	��� n

          ZG�
 U�^�� 	���� n
���� Z!�"�8� 	
 &'�-�� �:k�   &���


�� 	��� �� 	��� ��&��   ��6HFQ v�"^���-.

    	��� %�  ����� 4!� �� ��     �� 2V� PS� �  n
���� ��$  	����    

                  ��1� �� PS�� �� 	���� %�  5 � �:�0 ��$�   	�-�� ���L �����

 �� 5��0    PF�9� t�� @ % ��'��    ���� ���)   P &�^@ .(  	.�!<�

4�,���G        n
���� K�H�)� R���� �� PS� �� 	��� %�  5 	����

          n
��� �� PS� �� 	��� %�  	
 ��� %��[�AAA    ���6G �� 	��� 

     n
��� ��   4!�����JJAAA    � ��6G �� 	���   	   ��\� ZG
 2HQ

   5&�-��/ =����   ZG
         3� � �� 5"�'����8 �����  %&�-�Y

	�����*   2���� 3����� %�"���� 4!����F
 ) P &��^�.( 	.��!<� �� 

4�,���G          �� 	���� %�  %�"�� 4!��g� ����� KH�)� R��� 5

    =�L PFQ� �$� ̂ � W#� �   	 &�0 2�� .    n
��� Z!�"8� �	���  ��  	

Q � 2H 		��� 4�� 2�L� %&�0 ��^ G  ��$� �� =���� pM^ �� 

      G
 PS� �� 	��� %�  *5��&�� 	!�       ��F�� PFQ� � ��  	�8! Z

  =�L ̂ � W#� �   	     ���^ 	�� ���� ���\� Z!�"8� 2HQ	    �G��# 

         Z!�"�8� 	��� %�  *��:� 5��� >�V� ��!�   2�8!   ��� %0  �  �� �$

     	
 �6�/ 3�� 	
 2�� 4!�	�  ���  	���  ���   � &�9 ���-rA %

     �� &�� "�'���8 �� �-� %0    	��� W�6�� ��       W�# =��L � 	
 &-�

   %�"FG �^��� &�-�.               ���� ��<�<V� m!��� �� m!��� 4�!�

  %��6FG)C (   �L��   P�!�Y  )�[ ( ���� 2<��� .    Z!�"�8� %��0

  +�� 5"�'���8 %�&��� �L� 5G       n!"��0 2����8 Z!�"8�   3&��

PEP �� �S�.
���
 &���
 �
� 	��� %�  Z!�"8� W�Q.

     �G %�  ����� 4!� ��      �� 2�V� 	���� ��"�      ��$�   ������ ��$

   n
��� W�<��	���    �-�� ���L �����   	       t�� �� 5��0 �1� ��   

@ %�'��      n
��� Z!�"8� ��  3&!��# ���	���     	��� ��"G %�  5 � 

 �'�� �$�      ��!� 5��0 �1� �� 5���2-�&� .�  	      �� ��,!� ���(Q

  n
��� �� t�� &9�  �� 	��� ��&�� Z!�"8� ��^ G 5CCAAA   

JJAAA             ������ ��&��� %���
�Y 5��� =('� �u���� ��6G �� 	��� 

      2��� 	��8�� ZG�
 	���)   P &�^�(     	��8! ��    �G      "��^ 5

�����&��F)�@ ( %����6FG   �����  )C (���� 2��<��� .� 	.��!<

4�,���G        =�L 	
 ��� %�� ����� 5G�F�� 5 ̂ � W#�  bQ� 

Z!�"8� %�        ��  3&!��# 	��� ��"G     =�L �F�� PFQ� �$� ��   W�# 

^��   hM9 3��FG 	�            %�  %�"��� �H�N� PS� �� ��g� +�� 	� 

    2�� 	�8! ZG
 	��� ��"G)  P &^�.(   4�,��� 	.!<� ��  �G 5

    n
��� W�<�� �$�	���� 	��� ��"G %�  4!����� �����   �  ��F�� 

  n
��� W�<�� �$�JJAAA          =��L   ���6G �� 	����    ̂ �� W�#�   

��F
4! %0 ��&<�        n
��� t�� %FG W�<�� �$� �� 	���    P�FQ� � 

 =�L �F��  ̂ � W# �   hM9 3��FG 	�           PS�� �� ��g�� +��� 	�� 

 � �HN�  	 &�0 2��) P &^�.(    %���6FG   "��^)�A (  3��-�

 	
 &���
     =�L �$� ��  ̂ � W#�      W�# �� %�� 2�L�  PS�� �� 

Archive of SID

www.SID.ir



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

�B�

��47. . ���� 3	=I "�	PV� 3)12) 8<�	P� M�T� �� ��	���)

 �� �5	��) ��16 �) 4�� �5�1� � �	V%� �� 89�� ��)19 '�V?�

 C)1� "O
�� �:� 3�;DEF

�\N��FG���# 	��� ��"G %�  ��6HFQ 	���)��6G �� ��#�H�
(

ba 11B/�@r@@B�r

ba 21�/�@�@@��A

ba 31B/�A�@Ar��

ba 12�/A�rA@@�AA

ba 22r/��@@@A@A

ba 32@/�r�@A[A�

ba 13�/�J�@A�[A

ba 23B/�B�@@r��

ba 33�/���@AJAB

��4�,�   �0 i � 	� G             P�F�9� t��� �� 4�6��� 	�'��� &�'l %��[ %

 3&- 	.!<�            j! WL�&9 5���� 	
 4�,���  � �G 4�� %��� �G �� &��

hS�/� 5��0 �1� �� &'-� |���� h�9�'�� 2.�� 5���.

   ZG
 5"�'���8 ���� U.
	�8!    Z!�"�8� U�^�� 	����� ��   

2�� 3&!��# 	��� ��"G %� .

   �� PS� 2-���� s/- 2(.�   	��� %�  G    W�
 	�� PS�� 5

  � PS� %�   	  2����&!0 	]           Z!�"�8� ���^  �� ����� 4!� �� 

  n
���	���           %0 2�HQ   2�8�� ZG�
 PS� 2-���� s/-  ��

��  ̂   �&Q %���        2.���� %"�)�   =('� �� 2!� &V� ��     �� 	�
 *

 � m!��  	   �'��� >��� 3&�0 2��    %��6FG   )�� (    ���F� �SQ� 	


   ��6HFQ Z!�"8����	    �G�# hS/ �� ��� �         ��^ *�&�'# %�l 

 2<��� 2�� 3��FG 3�# W
 `���� Z!�"8� � !������.

      n
��� Z!�"8� ��^  � T�<V� 4!� ��*	��� 2-���� s/- 

     n
��� KH�)� R��� ��	���  �'�� hS�/�      5���0 �1� �� 5���

��&� %�� nG Z!��0 4�'lG ���.���  5 � 5)�� (   �����  �

���# �#
)�A (             s/�- n
���� Z!�"�8� �� 	�
 ��� %�� "��

  �'�� ���_� 2-���� 2-�&� 5���.    n
��� KH�)� R��� �� �� 

	���    =�L 5G�F�� * ̂ � W#�  =�L     ̂ � W# �    3���FG 	��    	�� 

       �F�� � �HN� PS� ����g� +��&G-      %��� �� 5"�l� Z!�"8� 

��&G�)   P &^� .(   � %��{FG   �'���        	�
 &����
 ��:k� "�  ��

  hM9 ̂ � W#�   nG'l� ̂ � W# 4�  +��   �� &��� 3��FG 5G

�#�     	!g 	� ��� ��\� ���8� 3G         Z!�"�8� U�^�� 	�
 �� 4�uY 5

  +�� 5"�'���8 2���8 �L� 5G  3&������-   Z!�"8� *��    &�!

               3&�- 3���/� 	L� �� %��� W

 �� Z�Y 	
 5���� Z!�"8� �  

P<��� �	��� 	� :�0 G Z!�"8� 2-���� s/- ��&�!)�� .(

    n
��� ���$� ����� 4!� �� 	���      4��� �Y &N�� �� �����   

	����� 5����0 ���1� �� ��$���� ���'��   ��&��� %���� 5��� 	.��!<�

4�,���G              n
���� 	�
 ��� %��� 	���� n
���� K�H�)� R��� 5

CCAAA n
��� 	� 2(.� ��6G �� 	��� G  ���� ��,!� 5  �(.�� 5�

����)   P &^�(      � m!�� � 	�8! 4!�     	   "�^ >��� 3&�0 2��

�&��F��)�@ (���� 2<��� .

� m!��	    	���� ���6HFQ ��� %��� T�<V� 4!� �� 3&�0 2��

 � 2V��     n
��� W�<�� �$�   ����� ��$	���  ������    	��8�#���L

     � � 5��0 �1� ��  F�9  P[ %�'��   ��� ���)   P &�^@.(   	.�!<� 

4�,���G         =�L �F�� 	
 ��� %�� ����� KH�)� R��� 5  W�#

^��        5����� ����� �,!� t��  � 	� 2(.�  ����)  P &�^�( .

 � m!��  	 3&�0 2��   ��  4�,��� 	.!<�G      n
���� W��<�� ���$� 5

	���  �����       	��� ��6HFQ 5 �    	
 ��� %��   ���6HFQ 4!�����

     n
��� 	� ����� 	���JJAAA �          =��L �� 3��FG ��6G �� 	��  W�#

^��            �&Q �F�� PFQ� � n
��� t�� %FG 	� ����� 4!��F
   

 � �����  	 &�0 2��) P &^�( .       %0 3&�'G� %��� hS��/� 4!�

�     n
��� Z!�"8� 	
 2�	���       3&- 	��� ��6HFQ Z!�"8� U^��   

 hM9 �  ̂ � W# �    	!g �� ��� ��\� G      �G��# Z�-�Y �ug� 5

   3&- �����     U�^�� 	����� ��   	�8�# ���N ��:� ��� =!���  

              4��'�FG   	���� ���L Z!�"�8� T!�a �� %")� 2�8�k Z!�"8�

     �� 	��� ��"G %�  Z!�"8�  	           �� 3&�''
 4����� W��Q j�! %���'Q

             Z!�"�8� �� p��H�� n
��� U���� 4!� 	�   3&!��# 	��� ��6HFQ

 2�� 3���. �   	��a5         �� ���/ ���� 5&'���� W# �� hM9 	


     2�� 3��� %�� g� n
��� ��   	�8! � 	
 G %���6FG   W!�'�
 5

)�� ( ���� 2<���.         hM�9 	� 2(.� ��6HFQ 2(O� Z'
�    W�#

^��  4!�       n
��� �� Z!�"8� %�"�� 	
G     3��� ����� g� 5 2��

    KH�)� %<<V� >���  i��"#     2��� 3&�-)@ �r(*   4!����'� 

Archive of SID

www.SID.ir



) ���1�23)1 �) 4�� �5�1� �16 � �1%� � 1� 89�� ��)19 � �5	��) �...

�B�

   hM9 � ̂ � W#���� nG��8 � %���    ���:� 5���� >��V� 4�/

2/� nG��8 3�# 5��� �� 5��g� p�H�� n
���.

             Z!�"�8� T�!�a  � �� �� 5�� ��
 ��&����� %�"�� fg�F��

   	��
 t���� &��9�  �� ����6HFQ Z!�"��8�   2���
 ���!� t����

i � �M��o &������ Z!�"��8� �� P �&���� 5��G������� *&'��-�� 4��

��&'!F� .       � 2HQ 	� 2�
 �!� t�� Z!�"8� %6��  �� 2!� &V

      ��  2�� n
 ��.� =�'���          	�'�:� ��\���� � � W��Q �� %����

��
.          	�
 &�- 3&G��� ����� 4!� �� ���    �� �� ���6HFQ %����

                ZG�
 2�HQ 	�� �^�� W# =�L � 3��FG g� n
��� �� 3�\���

  2F.L 5��&�� 	!�     ��� Z!�"�8� 3�# 5g� 5G .     �� �� 4!����'�

   � m!�� 4�8�# �1�  	2��         	�����   >.� W�L T�<V� 4!� *3&�0 

     5� &9 �   3�����           Z�<� &�����   �G���� Z!�"�8� �� &����

   nG &-� 	�-�� �$q�   ��&��� 4��'l �G          =��L �� X�Y 3��# �!g�� 5

��             ����# ����L 3�\��� ���� ��� K�H�� �� 	8�HQ %��'Q 	� &����

��3,��� n�1'� � �� �
 4!� %���8�HQ 2-���� 5G��� ���� 	.

��	
�������	=V�)

@.    e * 5&'���.@��A.     +��   n
��� �$� �����        	��� ��� 	8�HQ   	��� ��6HFQ �� �!���      �F�-
 	�<�'� �� `�� � 5�.     	��� %�!Y 

2Q��� &-�� ��'-�
 3� �*5�� �
 3&6���� * &:�� �� ��8 3,���� .

�.     R *5&:�� %�F�9�   *�&<� �9SN .@��� .���      n
���� �� ��!��� +�� 5G�F�� �$� �� �G ~!���        ��� ������ K�H�)� 5�G

��� �� 	8�HQ   	��� ��6HFQ .��G �Y R�a �!:� i��"#*�� ��8 3,���� ��G �Y 2� ��  .

�.� *5��.(- p�q�.  �  .5&:��� .@�Cr .�Q��� %G�# 57���!"�8) 	F^�� .(%��:� �G,���� ��� "
��.

4. Aless, J. and J. F. Power. 1974. Effect of plant population row spacing and relative maturity on dry land corn in the 
northern plains, corn foray and grain yield. Agron . J.66: 316-319. 

5. Allison, J. C. S., J. H. H. Wilson and J. H. Williams. 1975. Effect of detopping after flowering on changes in stem 
and grain mass of closely and widely spaced maize. Rhod. J. Agric. Res. 13: 145-147.

6. Beaty, R. H., W. J. Ethreday and E. R. Hayes. 2002. Influence of detopping and plant population on yield of two 
verities of corn. Crop Sci. 58: 473- 439. 

7. Cloninger, F. D., M. S. Zuber and R. D. Horrocks. 1974. Synchronization of flowering in corn by clipping young 
plants. Agron. J. 66: 270-272.

8. Duncan, W. G. and A. C. Hatfield. 1964. A method for measuring the daily growth of kernels. Crop Sci. 4: 550-551. 
9. Duncan, W. G., A. L. Hatfield and J. L. Ragland. 1965. The growth and yield of corn: II. Daily growth of corn 

kernels. Agron. J. 57: 221-222.
10.Duncan, W. G. and A. L. Hatfield. 1964. A method for measuring the daily growth of corn kernels. Crop Sci. 4: 

550-551.
11. Egharevba, P. N. 1984. Dry matter accumulation in maize in responses to detopping. Crop Sci. 8: 134-143.
12. Egharevba, P. N., R. D. Horocks and M. S. Zuber. 1976. Dry matter accumulation in maize in response to 

defoliation Agron. J. 68. 40-43. 
13. Firbank, L.G. and A. R. Watkinson. 1986. Modeling the population dynamics of an arable weed and its effects upon 

crop yield. J. Appl. Ecol. 23: 147-159.
14.Grant, R. F. 1989. Simulation of carbon assimilation and portioning in maize. Agron. J. 81: 256-271.
15.Han way, J. J. 1969. Detopping effects on different corn hybrids as influenced by plant population and stage of 

development. Agron. J. 61: 234-538. 
16.Hashemi , A. and S. J. Herbert. 1992 . Intensifying plant density response of corn with artificial shading .Agron .J. 

84 : 545-551.
17.Hiks, D. R. and R. K. Crookston. 1977. Detopping boosts corn yield. Crop Sci. 29 (3): 12-13.
18.Hixon , M. M., M. E. Bauer and D. K. Scholz. 2003. An assessment of land sat data acquisition history on 

identification and area estimation of corn and soybeans. Biol. 68: 81-92.   
19.Hunter, R. B. and J. K. Mainge. 1965. Effect of tassel removal on grain yield of corn. Crop Sci. 9: 405-406.
20. Jones , R. J. , J. R .Ossuary and S. Quitter. 1985. Thermal environment during endosperm cell division in maize: 

effects on number of endosperm cells and starch granules .Crop Sci. 25: 830-834.
21. Jones, R. J. and S. R. Simmons. 1983. Effect of altered source-sink ratio on growth of maize karnels .Crop Sci. 

Archive of SID

www.SID.ir



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

�BB

23: 129-134.
22. Johnson, R. R. 1978. Growth and yield of maize as affected by early- season defoliation. Agron. J. 70: 995-998. 
23.Knievel, J. R., I. F. Ward law and D. P. Kiniry. 2001. Selection for vegetative phase and actual filling period 

duration after detopping in short season maize. Crop Sci. 42: 603-612. 
24.Mostafavi, M. R. and H. Z. Cross. 1990. Detopping effects on grain filling of R- bicolor selected maize strains. Crop 

Sci. 32: 752-756.
25. Prioul, J. L. and N. S. Dugue. 1992. Source- sink manipulation and carbohydrate metabolism in maize. Crop Sci. 

32: 752-765.
26. Rajewski, J. F. and C.A. Francis. 1991. Detopping effects on grain fill, stick root, and lodgings on grain sorghum. 

Crop Sci. 31: 353-359. 
27. Roy, S. K., and P. K. Biswas. 1992. Effect of plant density and detopping following sinking on cob growth, fodder 

and grain yield of maize (Zea mays). J. Agric. Sci. Comb. 119: 297-301. 
28. Simmonds, S. R. and R . J. Jones. 1985. Contributions of presoaking assimilated to grain yield in maize. Crop Sci. 

25 :1004-1006.  
29. Soriano, A. and D. Ginzo . 2001. Yield responses of two maize cultivars following short periods of water stress at 

detasseling. Biol. 77: 273-284.
30. Tetio, kagho, F. and F. P. Gardener. 1998. I. Response of maize to plant population density. II. Reproductive 

development, yield and adjustment. Agron. J. 80: 935-946.  
31. Tollenaer, M. and T. B. Day nard. 1977. Effects of detopping on kernel development in maize. Can. J. Plant. Sci.

58: 202-212.
32. Tollennar, A., A. Dido, A. Aguilera, S. F. Weiss and C. J. Swanton. 1994. Effect of crop density on weed  

interference in maize. Agron . J. 59:596. 
33.Vasilas, B. L. and R. D. Seif. 1985. Detopping effects on two corn inbreeds and their single cross hybrids. Agron. J. 

77: 816- 820. 
34.Vasilas, B. L. and R. D. Seif. 1985. Parenthesis defoliation effects on six corn inbreeds. Agron. J. 77: 831-835
35.Ulger, A. C., H. Ibrikci, B. Cakir and N. Guzel. 1997. Influence of nitrogen rates and row spacing on corn yield, 

protein content, and other plant parameters. J. Plant Nutr. 20: 1697-1709. 

Archive of SID

www.SID.ir


