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�� Q.��� ! �� �! 8Z,'� �� ���� 5� ����
�	��*6����,=* ��#�� 4�.>�. 8Z,'� !#: 
��3� �.� ��3��� �	7��	� 4��� ��! × �! �,=*

 Q.���  ��*�� 8Z,'� !#: �� ���� 5� ��* �
�	��* �	�4�.>����.�A	� �;#j' 4��6��  ,

 6c; ��	�  "�,�� �! 6	A0�9 S��.�� �W� �7��	�
�� 5��! �����  �! "#$����)."�:J.(

 5� g#�V� �!  6c; �.� "�,�� �! �?� �#$
 ���a� ��* ���  ��* Q.��� �! �%.���� !�#�

�W� 6	A0�9  �%.��-� 6A=� 5� 5:#* �� �0 ����! 
 S��.��SCAGCA /)"�:P ( &. �� �,�� 

��  �.! �� �!#� �! �%.��-��	9 ���a� 5� !#�
 4�,%	� �W� �.�� 6c; �.� "�,�� ������� 5,��!.

�� 5� 5:#* ���.!�� ��m 5� 5+ ,��  ���%� !!��
  ^� ��* ��� ��* Q.��� �! ��R ���a� 5�

 !�� 1�� ^� 5��%� �	���� .�	��* �.!�W� 4�.>�
�.� ��#�� ��)"�:N (�� ��%� 5� ��! �!

 ��* ��� Q.����	��*�.� ��#�� 4�.>� 4��
R82 R254��3�  �c���.�  ��! 4��R244

R256��3�  6Aw� 6��  �� ��! . ��* Q.��� �!
�.� �	� 4��R43 R244��3�  6Aw�   ��!

��.R254��3�  �c����!�.!����. 5� 5:#* �� 
�.� ���� �,%	� 5��! �����  �! "#$ 5+�� 5�
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�6�� �*�	c ,���+ �>0�.� �	� �� ^	��#t� 5+ 4��
 /�V�� ���t,�� 6c; �.� 6	�#?r� 6I: !#:#�

^	�! ,�.�R244 ��* ���  ��* Q.��� �! 
�	��* �.�,%	��  !��! �� ��#�� 4�.>�� �.� ��#*

�.�� �! �� �5��� 6c; �.� 5� @#��� �<Z;� 4��
!#�� !�I�%	�.

�	��* �.!�W� ���,=* ��#�� 4�.>�)"�:N (
�� ��%��	��* 5� ��! ���,=* 5	?� ��#�� 4�.>�

��3� ��* ��� Q.��� �!�� ��!�0�< �! ���� 5�
6c; �.� ��* Q.��� �! , �,=*CMS60/52

��3��!�.!�7� �. �,=* y	|#* �.� �� CMS19 �! 
�	��* �� ��* ���  ��* Q.��� g#�V� 4�.>�

�� 1� �!   !#� ��!�#'�� 4�*��� ��#�� �.� ��#*
5� �� �,=*  �! "#$ ��X0 �� �#?r� 4�,=* ��#��

6=��! 5��! �����.
�	��* 6	?��Y �.!�W� �;#j' 4�.>�)"�:E (

�� ���%���* Q.���� �! 5� ��! ,A	�4����.��
R256 ×CMS60/52 , R220× CMS31

R217×CMS19��* ��� Q.��� �!   ,
 4���.�A	�R244×CMS31, R219×CMS60/5

   R254 ×CMS19 �����  �! "#$ �.�,%	� 
����! �� 5��! . "�: 5� 5:#* ��P�� 5i<Z�  !!��

��* ��� Q.��� �! 5�,�.�  ^I� �.�,%	� ��
5� g#�* �!���� !#: 5,��! 5��! ����� "#$ 4���  �

 �.� �3� 5?<�� �!  × 1��Y ^I� ���,=*
5i<Z���!#� ���! �� 4� . �! 5� 6�� �0�< �! �.�

!#� 5	W� �� �,%	� ���,=* ^I� ��* Q.���.
 �
N� g��9 �	 !�" ��
Z	: �! 6c; �.� 4��� 

 ��� Q.�����* ,�.�0� ���a� ����* ,U�!��  
���� �! �.�0�U�! ���3� ���� ��! . g#|#� �.�

 �7��	�  �%.���� !�#� �	� �)	,�R g#�* !#:
�� S.��,� !#: �	�
������ . ��* Q.��� �!

���.�A	� �.�0� ��3��� �	7��	� �	�)!�I�� (
��3��.!�� ��!)"�:J .( !#:F��3� yr� �! ��!

 "��,<�M% ��� Q.��� �! �.� 4��� ��*��

)�:"J( , �.� "�,�� �! �� �%.��-� ��R ���a� �W�
�� 6c;����� .  �� 5C��� ������� �� 5?;�< 5V	,�

���	* Q�#*)MG( , u.#%0�X	�)MM( ,  ���7���
����)��)n (����)��  ��#� )O (!��! (��r* .

��3� �.� ��3��� �	7��	� ��� ��! × �! �,=*
��� Q.��� ���m� �� 5,)� �.� �	� ��*�� 5� !��!

�	��* 6	?��Y �	���3� ��c* �.�0� 4�.>� ��!
!��! !#: ,�� 5V	,� �! 6	A0�9 ���a� 5� 6c� ��#*

�� �c.� �W� �#�>� 6c; ��	� �! �	�����. �.� 
���WWX� _.�,� �� 5V	,����	* �#+)MG( ,u.#%0�X	�

)MM( ,����)��  ���7���)n (��#�   ����)�� )O (
��! 6W��r�! .��* Q.��� �!F�.� � yr� �! �

"��,<�M %��3���! F �.�  ���,=*  × ���,=*
�	9��3��.���� �.� �! 5V	,� �! L�.!�� ��! , ���a�

 �W� 6c; �.� ��	�  "�,�� �! �%.��-�
����!)"�:J .( 5,-� ��� 5� �%.���� !�#� g#�V� �!

��* ��� �.���� �! ,  �%.��-� ���a�
�%.��-��	9 ����! �W� 6c; �.� ��� �! ! �� 

S��.�� 6A=� 5� 5:#* �� �0SCAGCA /

)"�:P (�� �� ��� &. �� �,��  6c� ��#* 5�
 �� !��3* 6c; ��	�  "�,�� �! �%.��-� �	9 ���a�

^I� �W� ���?� g�� �*4�*�� �c.� ����� . �.�
 ��W	WX* �� 5V	,����7���  ����)��)n (  ��#� 

����)��)O ( D���� �� �0  !#� (��r�  u.#%0�X	�
)MM (!��! ��.��� .

�	��* �.!�W� ��* ��� Q.��� �! 4�.>�
 ��#��4����.�  4��R217, R220�c��  

��3��.� 4���  ��! 4��R256, R254  R82
6Aw���3�   ��!�.!�� !���� ,�0�< �! Q.��� �! 5�
��* ,�	��* �.� 4�.>�R2566Aw� ��3�   ��! 
 �.�R217�c����3�  !#� ��!)"�:N( . 5:#* ��

�.� 5� g�� �* �� !��3* 6c; ���W� 5+�� 5�
�#?r� ���� �,�� ���?��� 6�� �*��#*�.� 

R217 6I: ��* ���  ��* Q.��� �! �� 
 ��� 5�����6c; �.� �i� �� �<Z;�!�I�%	� !��

Archive of SID

www.SID.ir



��%& ��
�
$
*&
+, 	 # :N�5@A�O �$ �% �'= 	 &'P��� P                                                   ...�R

-�7= �.���>

4���,=*CMS19 CMS60/52 Q.��� �! 
5� ��* ����	*�*�	��*   6Aw� ��#�� 4�.>� 
��3� �c����!��!�! ��%� !#' �� ��  .�,=*

CMS19 ��* Q.��� �! �	���3�  6Aw���!�� 
)"�:N(5� �,=* 5� ��	� �� !#: �.� �� �0  ���

�� �.���� �! 5,-� �,=* ��#*CMS60/52 �� 
!#�� !�I�%	� �r	X� Q.��� ! �� 4��� . 5� /��

6�� y	|#* 5� �� �c�� ���W� �.�,%	� �,=* �.� 5�
!#�  !�! ��j,'� !#' .�	��* �	� �! �� �YZ* 4��

�i��* ���Y�	�4�.>��;#j' ,	YZ* 4�I
R217× CMS31 R220×CMS19 Q.��� �! 

�*�	*�* 5� � 6Aw�  �c�� ��3���!  ��!#�  �!
��* ��� Q.��� ,�YZ* 6%��	��* L4�.>� 

 �c��  6Aw���3� �! 5� ��!�! ��� !#' �� �� ��!
�� ��	�4�I	YZ* �� R219×CMS60/52 ,

R217×CMS31  R254×CMS31* 5�  �	*�
��,��! �� �c�� �.!�W� �.�,%	�)"�:E .( 5� 5:#* ��

�� �.���� ! g#�V� �! f#- y	|#*�YZ* ��#*
 R217×CMS315� ��  �i� �� �*�� �.�A	� ��#��

!#�� �-�3� 6c; �.�. Q.��� �! !#:#� g#�* �� 

�.� ^I� ��* ���  ��*��  ^� ���,=* L!�.� 
 �.� ×!#� Q�#,� ���,=*) :"�P.(

 �
N� ���M �	 !�" ��
Z	: ��3��� �	7��	�
�.�0� ,U�!U�! ����� �! �.�0�  ��yr� �! ��

��� �.���� �! �;�! &. "��,<���3� ��* ��!
 �� S.��,�  �)	,�R g#�* !#: ��� �.� 5� �.!��

�� ��	� �%.���� !�#� �	� �	� �!!��! . �.���� �!
��� �	7��	� �	� ��* ���.�A	�  �.�0� ��3

)U�!�� (��3��.!�� ��!) "�:J.(
�.� ��3��� �	7��	� Q.��� �! �������* ,

 yr� �!��3� �;�! &. "��,<���!�  5� �
��%�  ���!�.� �	� 8Z,'� ���a� �W� �7��	�  ��

�.� �! 6c; �.� "�,�� �! �%.��-� !�#� 4��
�� 530�r� ����)"�:J .( ��#� ����)�� )O ( �	�

5V	,� �	�+ 5� !#' ��%.���� �!��!#�  �	�� 4� ,
���Q.��� �.� �! ���,=* ��3��� �	7��	�  ,��3� ��!

!#A���3� 8Z,'�  ,=* �	� 4��!  ���%� ���
�.!�7� .����)��  ��#� D���� �� 5V	,� �.�)O (

6��! ��.��� .��3� ��3��� �	7��	� �!#� ��!
�.�×�! �,=*��� Q.��� ��%� ��*�7�W����a�

?@ ������)TY(�kg/ha
,�! ,�! "�7�
!+@S

Lines CMS19 CMS31 CMS60/52 CMS19 CMS31 CMS60/52

R43 M�R/�TR/ �."/"GJ "IU/"MI .UR/�II/ "U./�IT �GM/M

R82 RU./M../ GT"/"�M R"�/.GI "MT/UT�/ M.G/.MM R"T/.GR

R217 .GR/TRI I�T/"�M/ .J�/MTM/ �.J/T.G IUJ/�UG/ �RG/�UI/

R219 .RR/RIT JG"/J./ TRU/R""/ UMR/M�I �TR/"M" I."/TRG/

R220 IRJ/�T JGG/RG RRJ/IU/ I"U/�TM/ MGM/MG�/ .�"/UTR

R244 T"G/TJM/ �JJ/IT/ RIJ/URI MJU/.�. GT"/"RM/ M.T/"MI/

R254 TR"/MGM/ �../MI. UU�/JJ/ RUT/U. UIT/�MI MUG/."./

R256 U"G/�RI .G�/MI�/ UI�/�"� R.U/"MG/ "�"/"I./ JTR/...

S.E.(SCA) JUI/MT. MUR/MRU

S.E.(Sij-Skl) JUJ/UM" J�U/UR.
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 �! ���?� ��.�� �* �� !��3* "�,�� �! ��R 6	A0�9 
�	��* 4���.� �YZ* z?,t��,=* �� �� 6�� ��

)"�:J .( ����)��  ��#� ��W	WX* �� 5?;�< _.�,�
)O (�� ��	� �� 5V	,� �	�� �	�!��!. Q.��� �! 

��* ,u	��	7��	� �� /��� ��3��� 4��  �.�
��3� �,=*7� ��! �0�< �! L�.!�� ��3��� �	7��	� 5

 �.� × "��,<� yr� �! �,=*P %��3���!�� . �!
�� 5V	,�� ��#* �	9 ���a� ��* Q.��� �! 5� 6c

����! �W� 6c; �.� ��	�  "�,�� �! �%.��-�.
 S��.�� 6A=�GCA 5�SCA !�#� 5	?� �! 

��� Q.��� �! �%.������%� ��* ���a� 5� !�! 
K^I� ��	=� �W� �%.��-��	9 4�* �� �! "�,��

��,��! ���?� ��.�� �* �� !��3* . �� 1;�< _.�,�
 ����)��  ��#� D����)O ( !��! 6I��%�

)"�:P.(
 ��� Q.��� �! &. "��,<� yr� �!  ��*

�;�! ,�.�4��R43  R82��3�   6Aw� ��!
�.� 4��R217  R220��3� �!���.!�� �c�� � 

* Q.��� �!�.� �	� ��R217��3� ��! �� �c�� 
)"�:N.( �.!�W� 6	��� 5� 5:#* �� z	;#* �.� �� 

���?� ��.�� �* �� !��3* 4��� �c�� , Q.��� �!
����.� ��*4��R217  R220 Q.��� �! 

�.� ��*R217�.���� ! g#�V� �!   ,�.�
R217�� ��  ��#*�� 4���5���� 4�� 5� �*� �<Z;

 ��� 5� ���?� ��.�� �* �� !��3* 6c; !#AI� �#i��
!�� .

��� �.���� �!�	��* ���Y ��*  4�.>�
u	��3� ���,=* �� /�������%� ��! �.���� �! �0 

�,=* ��* CMS19��3�  6Aw�w� ��! L�.!�� 6A
����� !#: �.� ��  �,=* ��#*CMS60/52 4��� �� 

 ! ��!�� 5	;#* �r	X� Q.���.
�	��* ���W� u	� 4��� �;#j' 4�.>� �� &.

�	��** 4����� Q.��� �! �YZ��3� ��* ��!
 ��* Q�.��� �! �0 �%���.�A	��4�R217×

CMS31 R220×CMS60/52��3� c�� ��! �

 �.!�W� D��� 5� 5:#* �� !#: �.� �� �0 L����
 4���.�A	� 6c; �.� 4��� �c��f#-�! ��>0�

 4���.�A	�  ��* Q.���R219×CMS60/52
 R217 × CMS31  �.�A	�  ��* ��� Q.��� �!

R217×CMS31 �#?r� Q.��� ! g#�V� �!
5��� �i�����)"�:E.(

��* ��� Q.��� �! ,�.� ^I� g#�* �! ��
 �� !��3* 6c; 4��� !#:#� ���?� ��.�� �*

�w���<Q.��� �! ��� !#���*  , �.� × ���,=*
 ��,��! �� ^I� �.�,�� ���,=*  ^I� �.�,%	�

)"�:P.(
 ��
Z	E�X#�#���� 
�2" �	 !�": 5.�V* _.�,� 

 6c; �.� S��.��)"�:J (�� ��%� �	� 5� ��!
 �)	,�R g#�* 6c; �.� �i� �� �%.���� !�#�

� �� 1	0! 5� !��! !#: �A������3 ��� ��!
 ��3��� �	7��	�"��,<� yr� �! �.�0�M % �!

�� ��* ���  ��* Q.�������.
U�! ��3��� �	7��	� �.���� ! �� �! �	� ��

 yr� �!��3� �;�! &.�.!�� ��! �.�0� �a� �0 
U�! ����� �!��* Q.��� �! QW- ����3�  �� ��! 

 S.��,� !#:)�c�� 6Aw� �� ^�� ( �.� �! ��
!�! ��%� Q.��� .&	�� �)J ( ��3��� �	7��	�

��* ��� Q.��� �! �� f#- ���a� ����* , �	9
��3�!�� D���� ��!.

�.� ��3��� �	7��	� 5� !�! ��%� _.�,� �� �!
��3��	9 �.���� !�� ��!):"�J .( ��W	WX*

 ���	*)MG ( ����)��  ��#� )O ( ��� Q.��� �!
&	� _.�,� �0 !#� 5V	,� �.� 8Z'�� ��*��)J (

u.#%0�X	� )MM(6��! 6W��r� 5V	,� �.� ��  .
��3� Q.��� ! �� �! ���,=* ��3��� �	7��	� ��!

!#��	��* 6	?��Y �	�   � �� ���,=* ��#�� 4�.>
!��! !#: 8Z,'� &.R#0#.�	- ��	�� ��X0 ,

 �a#� 6c; �.� "�,�� �! �%.��-� ���a� �.������
� 4���,=* 4��� 5V	,� �!  ��,=�530�r� !�# ,

�� ��.�� 1��#� ]Y� �	c� ���#*! . �������
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 ���	*)MG ( ����)��  ��#� )O ( �.� �� (-�#�
&	� ��W	WX* �� 1;�< _.�,�  !#� 5V	,���)J ( 

u.#%0�X	�)MM(!�! ��%� ��.���  .��3� 4��!
 �.� ��3��� �	7��	� × &. "��,<� yr� �! �,=*

� �.���� ! �� �!  �;�! 6	A0�9 �a� 5� !�! ��%
 ��� �W� 6c; �.� �R "�,�� �! �	� �>0  !��! 4�

D�� 4� �	� �.�A	� �	0#* �� ��,A� �<Z;�
��� ���#*!�	� ���Y 5:#* !�# . �������u.#%0�X	�

)MM( , ���	*)MG ( ����)��  ��#� )O ( �.���
&	� �0 !#� ��#,�� 5V	,���)J ( ��3��� �	7��	�

 �.� ×��3��	9 �� �,=* 5� ��!!#�  !�� 6�!.
 5�6A=� 5� 5:#* �� �?� �#$GCA 5� SCA

�� �%.���� !�#� 4���530�r� !�#� �.���� ! ,��
 6c; "�,�� �! �%.��-� �	9  �%.��-� �a� !

��,��! �W� �#�>� , �W� �%.��-� �	9 ���a� �0
^I� ��	=� 6c; �.� ��	� �! �� 4�* ��!�! ��%�

)"�:P.(5� 5V	,� u.#%0�X	� _.�,� ��  ��� 6�!
)MM(  ��#�����)��  )O ( �� �0 !��! 6W��r�

 ���	* _.�,�)MG (&	� ��)J (!��! ��c*.
�� ��5� @#��� �<Z;� 4����� �! 5� �:

��!� �)%' �! �#?r� 6c; &. ��#�� 5� �
�� 5,-�� �i��	��* ���Y 5� 5:#* ��  !#� 4�.>�

���#� ,�.� ��* Q.��� �!4��R220  R217
�.� ��* ��� Q.��� �! 4��R220  R254  

�.� Q.��� �! g#�V� !R2205�  ��#��
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