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uNMR (ISO 10565: 1998) ��'�<9� �4 .��5)  �22��

 q73 ��'� ��]� �'C<
� 
��C�Z2��� $5 �� 
��I_ �! 

(��E �G
�, )�/g( 9
 +2E�, )z/~ ((Sylvester-

Bradley & Makepeace, 1984)  �����ux  $��5
�c $5 

��'��,  B�� $5 + Y'V<
� B�# �( %���  
� �1'9

-+T�! <
'9 $/
�, � 
��C� + �4 q73 ���E q73 ��'
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 %�" 5 $��T �9� 

(Mostafavirad et al., 2007):  
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1. Nuclear Magnetic Resonance 
2. Dry Matter Remobilization 

(Sylvester-Bradley & Makepeace, 1984)  Z�_�5

�2�, D�E  $��5 
�,� 4'5�. ���� \
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�+ $	&]�  '5 '(
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 %� ��'�<9� 
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,� $� �4�� )���5 '
 �
��� %� ,4���5)  + D'X
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�
��� (Javidfar et al., 2004). .5'7� $�`'�� 
�, P

J'� PSX
 $# �
��� -'7
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������ ��	
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����� 
����  df ������ 

�
�� 

��� 

�
������ 

�
�� ����� 

�������� 

������ �����

���� �� 

 !�"���  

 ����  

 ���# �����$�� 

%��& 

��� �� ��� �� 

%���' !��# 

 �� ��� �����  

%���' ����� 

 (��� )�*

%���'  

)�+ ,  *-.,/01/ ns10./0 *3,/,. **.,/-1/0 **41/55.--  **5-/16 **11/6.50 **0//,0.,3 ns11/,.  

����� �� )�+ .  /.,4.1 ,4./0 -0/, 35/,63 ,3/,,3  0//0 05/3  33/10  ,1/,1  

78� 1  *,3/55/,.ns516/0 *41/4- **4./6-1- **5,/55.4  **-5/0 ns55/15  **3,/,.1  *5//6/  

)�+×78� 1  *,./53,5 *-/6/0 ns03/11 **65/.666 **-4/,0.1  **4./, ns 0//4  ns.0/1,  ns60/55  

%9:���; $�<� a -  110/,- ,0-/0 -6/6 61/,5- /1/45  03/0 .//3  4-//  /5/,1  

�=����>� 1 ns,3,40- ns0/-/0 **0-/4 **-5/1,/.4 **,3/,,/  **,,/,, ns6,/0  ns.//5  ns/0/,  

)�+×�=����>�  1 ns.-3, *13,/0 ns,1/. ns46/5,0 **.4/501  **/4/1 ns.0/,  ns,3/0  **0//3  

78�×�=����>� . ns.//.- ns064/0 **,4/6 **/1/6,- ns.//51  **53/0 ns51/1  ns55/,  ns3//0  

)�+×78�× �=����>�  . ns56/50 ns04//0 ns-0/, ns-4/,36 */-//0  **44/0 ns/,/,  ns.0/0  **,0/.  

%9:���; $�<� b 1.  ,,/334 03,/0 6,0/0 -6/,4, 13/,/  06/0 0-/,  55/,  -5/0  

 ������� ?:�@(C.V%) A  1//6 1//4 41/5 0./,/ 5-/5  16/6 /./0  /5/0  36/5  

  

 4�(5 ��	�	�6   
������ ��	
���(MS) 

 
����  

�����  

df  �� ��� ����� 

%'��+�  

(��� )�* 

%'��+�  

�B�� �����

�
��   

������ 

 �
�� �B��  

  C��#  

D#����  

 ������  

DE:� (���  

�
�� ������  

���� ��  

��F� )�>G
�  

 H9� (���  

)�+ ,  **///,635 **40/5.04 **6-/-65 **/..51-0   **-0/1,6 *-,6336.0  ns5./0  ns.6/11.6  

����� �� )�+  .  5-/50 5./1/ ,,/,, ,/5/4/   100/1  ,0/4-103  1,5/0  15//5-6  

78� 1  **34/,0, **/0/.- ns50/. **536,030   **4./,53 **656--5.. **,1/,./  *6//,51531  

)�+×78�  1  *,1/., *-//16 ns53/1 ns,30//1   ns01/0  *1505,,31  */4/0  ns13/3.  

%9:���; $�<� a -  -0/. 53// 35// 3103/   5,//  5.30-,6  ,1-/0  43/16/41  

�=����>� 1 **-6/1 ns1./0 ns-0/0 ns360-,   ns.//0  ns,--,04  **5./,4-  **4-/-/.4.4 

)�+×���>� �=�  1 ns,1/0 ns13/0 ns01/0 ns.0143   ns15/0  ns.34604  ns5-/0  ns/3/-  

78�×���>� �=� . ns/0/0 ns4./0 ns.4/0 ns4.45   *15/.  ns.1,,00  **1//4  **,//,3,//, 

)�+×78� ×�>���  �=�  . *10/, ns1./0 ns/4/0 ns5,465   **.//3  ns3/.5,-  ns1-/0  ns6-/-  

%9:���; $�<� b 1.  54/0 46/0 ///0 ../4.   .//,  ,,41/04  13-/0  35/15504  

 ������� ?:�@(C.V%) A  1./0 43/1 31/, /./,1   05/.  16/6  53/4  11/,6  

** I*  �ns %��� ?���� ��  )��GJ� K<+ �� ���,  I�L��/ %��� ��B � �L�� ���.  
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=
	  ?�@A� 
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�����  �
�� ������

)kg/ha(  

�
������ ���

)g( 
�� �
�� �����

������ 

������ ����� 

���� �� 

���� !�"��� 

)cm( 

���# ����� $��

%��&  

 �� ��� �����

���' !��#%  

 �� ��� �����

%���' �����  

 (��� )�*

%���'  

78�               

V1 c55/5,0-  ab.0/5 ab40/1/ c-,/45 c15/,04 b,//5  b1//,6,0  c-5/1,5  b5-/15  

V2 b01/5404  b5./5 b.0/1. a46/,00 b,0/,,3 a56/5  a/4/,6,  b10/1,3  ab60/1.  

V3 a41/.1,5  a/0/5 a-1/13 b4-/-3 a65/,11 a50/5  ab60/,60  a6./1,3  a05/13  

���>��=�               

S1 a,//5415  a .5/5 a43/1/ a1//,04 b,0/,,. a 45/5  a 44/,60  b 5-/1,/  a 3,/1.  

S2 a4./53-6  a 54/5 a65/1/ b-./-3 b,4/,,/ b 1-/5  a 61/,60  ab 40/1,/  a 44/1.  

S3 a,6/53,3  a .5/5 b15/1/ c50/34 a66/,,3 c -1/1  a 05/,6,  a --/1,/  a 6./1.  

  
      4�(5 ��	�	D6   

�����   �� ��� �����

%'��+�  

%'��+� (��� )�*

)���( 

�B�� �����

�
��(%) 

�B�� ������

�
��)kg/ha( 

C��#

D#����(%) 

 DE:� ������

 (���)kg/ha( 

 �
�� ������

���� ��)g(  

 (��� ��F� )�>G
�

 H9�)mg/plant( 

78�            

V1 b --/1.3  a0//55 a-//./ c,1/,.04 b,,/1- c//,0.3-  c ,4//  b.3/45-  

V2  b .3/1.4  b10/5, a0//.3 b/1/,4,5 a/6/50 b//,,56/  a 15/-  a,0/-55  

V3  a /0/1.6  a33/51 a.6/./ a13/,614 a04/5, a./,504,  b 41/4  ab0,/-,,  

���>� �=�             

S1 b 41/1.4  a5//51 a6././ a-1/,415 a6//16 a./,,3.5  a -0/-  a05/6,5  

S2  b 6./1.4  a1//51 a43/./ a4,/,33. a00/50 a,/,,40/  b ,5/4  b,5/-04  

S3  a ,-/1.-  a11/51 a40/./ a54/,3/6 a-1/16 a,/,,/-4  c ,4//  c.,/331  

* ��G+ �� �� ���9� Q��J �� $�� ��	
���  (��' �� �  ����; R�+� ��LSD  K<+ ��  )��GJ�/ %��� QSG�� �L�� �
���
 ���.  

V1 :        %U�V��V2 :        �
���V3 :        �����WS1 :3        S2 :-        S3 :,0 ��G�� �� �=� X�'���V  
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� $#�&�� $5	 P8�9 �_�+ 
� $��5 S#��� >

/
�3 �����2 >('# �&�# $
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� $#	 �o�Q�� 4'
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�3 
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�4��
 (Angadi et al., 2003). � 
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$
�� ����01 $# �
���  ����� n&/ $9 %� ,�5'� �&��

�( 
� $
�� ����� P8�9 �_�+ 
� �2/
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�3 �( 
� $
�� ����� + 8�9 �_�+ 
� �2/
�3 �
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� $
�� ����01 B+'�� I���1 �	�<0.�

���04�5 �&�� `+ �
�,  �_�+ 
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 8�9	E '25 �
 �'2%
� �<7	5', ���0
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� (Taylor & 

Smith, 1992). �i0(2CCL� �2�  $# �
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 �J� 
W5
��C�,��� )
��  
� $��5 S#��� P$
�� ��=�01 �5

o+�4 '� %+
 ����� P&A9 �G
� P8�9 �_�+ (��E, P

(��E �
+� ��c, ���� + '� %+
 �9
2E�, �4�� 

(Hanson et al., 2008). N B'�`'�� 
�272
 �2'<
 &	 l

.5'7�, �
� �
	���# $ �
� (Van Deynze et al., 1992) . $5

+�1� ���# F
�&E �&�� $# �
�	
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9
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 ����� �5
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(Degenhardt & Kondra, 1981).   
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W5
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 SX
 I5'C<� �J� + ,E�29
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 ×
��C�  ����� �5 
W5

,��� ,(�E '� %+
 ��5 
�� (Hanson et al., 2008). 
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Y1V1 c16/14./ a5,/5 c5///3 b/5/,,3 d/./1 a16/1/0  b-,/14 b40/61,-  c15//  

Y1V2 b33/5.5, a54/5 a54/,01 a64/,51 c64/1 a-//1/,  b../14 b16/,0.63  ab,4/-  

Y1V3  a54/.,3- a33/5 b1//-, a60/,56 c0//5 a,./1/1  b-,/14 a///,50-3  b/4/4  

Y2V1  b54/5.4, a.-/5 b14/6, c61/64 a4//5 b.-/1.5  a16/5- ab54/,,4,-  c,0//  

Y2V2 ab54/56-1 a51/5 ab1,/66 c1./66 a-,/5 b04/1.5  a00/5/ ab4./,116.  a16/-  

Y2V3  a04/.1/6 a55/5 ab5,/61 c63/,0/ b///5 b-//1.3  a16/54 a55/,50/3  b-3/4  

*  ��	
�����G+ �� �� ���9� Q��J �� $�� (��' �� �  ����; R�+� ��LSD   )��GJ� K<+ ��/ %��� QSG�� �L�� �
���
 ���.  

Y **  :   )�+:V 78� .  
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Y1S1 ab63/5.-/ c,1/,13 b.4/5  d///1.  

Y1S2 b/,/5.4, b/5/,16 c6./1  b,,/1/  

Y1S3 a-//55-4 a4./,55 d,//1  a///1/  

Y2S1 ab55/5630 d0-/,01 a00/.  c33/1.  

Y2S2 ab63/5604 d-,/,00 b31/5  e../1.  

Y2S3 b/,/5-.. d1./,00 b/0/5  e55/1.  
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V1S1 b.1/13 c46/-6 ab4,/5 d34/14 e63/3  b/0/-16  

V1S2 c4//1/ de/1/41 d66/1 c3,/1- h4//.  bc04/46-  

V1S3  d6./1. e,5//6 e4./1 cd0//1- i46/5  d-0//-4  

V2S1  de5//1. a/,/,,- a43/5 b/-/50 a,0/,0  a/-/66/  

V2S2 e1,/1. b35/,04 b/3/5 b.,/50 c64/-  c45/415  

V2S3  de33/1. d15/43 de-3/1 b44/50 g3,//  bc64/446  

V3S1  b/1/13 ab.//,,5 ab45/5 a3,/5, b5//6  ab00/6,.  

V3S2 a-5/14 d54/-0 c50/5 a6-/50 d3-/4  ab/-/-66  

V3S3  bc,,/13 e/./33 ade--/1 b3./50 f,1/3  d../3,6  

*  ��	
�����G+ �� �� ���9� Q��J �� $��  ����; R�+� ��LSD   )��GJ� K<+ ��/ %��� QSG�� �L�� �
���
 ���.  

** V :    78�S :�=� ���>�  

  

CCL�2 � ��=�01 %� �<725 $
�� ��=�01 $# �
�C<��

�2L� I���1 �2JK� �L� �*+
, � 
��X, + ��2E  ��=�01

=2<
H ��<�# �L� �<725 �&�# a�<V� D'X
� 
� �*+
, 

�
�� 
��X (Rao & Mendhan, 1991; Morrison et al., 

1997).  �'9 I5'C<� �J� × SX
 ×
��C�  o'��
� �5 
W5

 �����P$��5$3'4 )'( 1��,(��E �
+� ��c P, ����� P

9
 '� %+
2E�,  �4���5 m3'4 +,��� 
�� `+ ��5,  �5

 B'�G�	�J� �d) �4��
.  

� 
�	 �'�%T	>  �'0<_� 8�9 
� SX
 �J��G
� l�N P

 �J�
��C�  SX
 I5'C<� �J� + 
W5 ×
��C�  8�9 
� 
W5

 �'0<_�	�G
� q  %� q73 ��'� ��]� �'C<
� �5

D��
� )'( ��(,	  $
�� $5,��� 
��  ��5)�+�/" .(52�<7	 �

�<0# +	
��C� �  %� q73 ��'� ��]� �'C<
�D��
� '() 

��(,	  $
�� $5Z2��� $5  '
��� D'X
� 
�)�?? �2�,  D�E

$��5 
� (N'#+� +, )�?� �2�,$��5 
� D�E (�9� $5 ��T  

`+, ` D'X
�2'
��� + �
�=  @�<3�,��� )
��  -'7


�
���
.   

 �'C<
� q73 ��'� �A�
 $A9'L� '5	 %� $<�'

D��
� '() ��(,	 � P$��5 q� ��=�01 $5 $
�� $52 -�&


'7��('� ��]� �'C<
� �#) �&�� 
� q73 ��'�	 >

$
�� ��=�01 '
��� D'X
� 
� N'#+� +, ��� $52 Z"�/"!  +

��/"g �4 �
+T�5 �G
� .'<
	� -'7
 l,  SX
 
� $# �(�

N'#+�,�1 P, 'N S*
2	� -��5 �2 ��'� ��]� �'C<
� -�&

M'5 �G
� Pq73,	 �&�� %�	�c %� $
�� ��=�01 >	 b

T��	]� �'C<
� ���K� q73 ��'� ��2 �,� �4� . �R
 $5

,� �9
 �+�L�	 -�4�N -'�% 
� ��
+�N ���� �$
�� )'( 

N'#+� SX
,  h1'5,� �4 q73 ��'� ��]� �'C<
� S.9 �

�&�� 
�	�&�� $
�� ��=�01 >	 >	�1 + �5', �K� S*
2 �

./�� I5'X >V5, 
 �
�� ��
+�N ���� %�2 %'$
�� '(  %�

�c	T�� b	P��]� �'C<
� �� �<0# $
�� ��=�01)  
�

'C�	� '5 $�	�4'5 $<4�� D'X
� �d .5 $'<
 �+�1	 -'7
 l

�5'X $# ���2` + '
��� D'X
� �2 ��'� ��]� �'C<
� 
� �
�=

3[ q732 
� ��4 ��D��
� '() +
	7, 5 $
�� $52 %� �<7

N'#+�, ,� 4'5� $# �	T�� �	��4 
� ��	 �1'��'
 e

L�2�, &<�9�<� ���� ��A0# +) ,� 
���0.� >C
 �, 

�&�� + $
�� -��# �N 
�	�4'5 $<4�� ��=�01 >. CCL�2 �

�5'X2 B+'�<� Pq73 ��'� ��]� �'C<
� �R
 %� �
 D'X
� �

%
�	5', �
��# (Koutroubas et al., 2004; Daneshvar, 

2008) .�i0(2 
� ��'C�	� a�<V�  5 P
W52�<7	+ � 

�<0#	 q73 ��'� ��]� �'C<
�
��C� �2��� $5Z  
�

�2 �+� 
'0)!?/�"? �2�, $��5 
� D�E  ��'��?�/"! 

$��5 q� ��=�01 �G
� (� +2 D�9 
'0)g"/��� 

�2�, $��5 
� D�E  ��'���"/"� $��5 q� ��=�01 �G
� (

��E ��('7�	� .��� -'7
�9� ��4 � S#��� 
� $# '() 

�3���=	 + �2	'NP 
�<$��5 q73 ��'� ��]� �'C  '(

 >	�&��,� �5'	 (Ardell et al., 2001) .`'_ 
�,  
� $#

S#��� '() 5 M'5 $`�2>�� %+�5 I '() L�2�, R
2'9 �	 $

%��
�)  
� ��]� �'C<
� S.9 P��
+�N���� ��A0# +

�&��	�&�� $
�� ��=�01 >	 >,� �5'	 .5 
�2 B��J� �

 SX
 I5'C<� ×
��C� 5 P
W52�<7	
��C� �  ��]� �'C<
�

 q73 ��'�)�� /��� �2�,  D�E$��5 
� ( I5'C<� �J� $5

 SX
  '
��� ×
��C� � #2 D�E��
W5 )��  
� $��5U5���<�( 



  ��!"#���	$� %&'	()���� � �	
�	: 
	(*� �+	  ,
!- �. 
/.
� ��	
� 01� ...  ��� 

�<0# +	 q73 ��'� ��]� �'C<
�
��C� �)�!/��� 

�2�, $��5 
� D�E ( SX
 I5'C<� �J� $5 N'#+�,  ×
��C� 

"! #2 D�E��
W5 )�g  
� $��5U5���<�(  �4�� �'�<3�

)�+�/� .(�&�� '5	
��C� > ���� 
W5, �
'<=( 
P 
��C� 

 %� q73 ��'� ��]� �'C<
�D��
� )'( ��(,	  $
�� $5

 >('#	 ��')�+�/� (� $#	 o�Q�� �,� 
��� '5 �

�&��	'9 + $��5 S#��� >	$ %��
�) 52r�5 �<7 '() 
'X��, 

�&�� +	 \��� >D��
� '() 
'<L�, �'C� @��� �J� 
�	 �

52�4'5 eA��� 
W5 �<7  '5 $#	$<�' '() Fasihi (2002) 

�
�� �C5'�� . q73 ��'� ��]� �'C<
� �5 �'9 �J�

,��� 
�� ��A
 . �
 $
�� $5 q73 ��'� ��]� �'C<
�
��C�

5 $`�2t� I22��4 �	'�� e,	 �'9 
� '()  Pa�<V�

 B+'�<��
��# F
�&E (Koutroubas et al., 2004).  
�

�'C�	� M'5) ���� 
W5,`�5 P2�&�� I	 P$��5 S#��� >

'9	%��
� $) 52<
 
� + �<72��'5 \��� $] '() 
'<L�, 

�&��	 >,� �5'	 5 +� $	��� �20R1� >V5 Z,  ��'� %�

3[ q732 
� ��4 ��D��
� '() +
	7,  \��� @�G


��.d
) '.<�'5) 
'<L�, ,� �45 + �� $	��� �2� Z2 -�&

�C� $
�� $5 q73 ��'� ��]� �'C<
�2N I2 ��,� ��# .

��2 �'A�<9� �,� �4��4 
� $# �	�'C� @��� e	 �

�&�� '5 P
W5 B+'�<�	�7� + '�� >	� P\��� �2 �'C<
� -�&

S#��� 
� $
�� $5 q73 ��'� ��]� '()  >('# '5 PM'5

52�<7)  $/���,� �4�. �i0(2� '<
 @�3�5	� l	 �

'�%T	P> 
��C� �5 �'9 �J�  �
 q73 ��'� ��]� �'C<
�

,��� 
��  F
�&E��4 �9� (Daneshvar, 2008) .'<
	 l

 SX
 $# ��� -'7
'
���  q73 ��'� ��]� �'C<
� �R
 %�

 %�D��
� )'( ��(,	 � D'X
� $5 �A�
 $
�� $5	���5 �d) 

 $# �
��,� 
���4'
 �, �9 
��C<9� + �4
 %�	 
� -T U

`+� I_���23[ + �4
 $25 ��2 
� ��
+�N ���� �<7

D��
� )'( +
	7, N2(��E %� >, �&�� +	��5 'Q'C� >) 

�<� ����&<�9) 5 $9+2� �G'C� $�2&	H�`�	�X q)  ��
'�

$
�� )'( �+�L� + �0
 �'_ 
�	 I_��� 
� UA�� �

'.<
�,	 �4
 �4'5 .  

d<�A0( $�`'��, 52 B'�G ��%��
� )�2E  -'7
 ��4

d<�A0( $
�� ��=�01 $# ���,  + �A^�,��� 
��  '5

52%
� �
�� B'�G �<7	5', �4�� 5 
� +2�&/� �) 

5 P��=�012�<7	 �d<�A0(,  �
Z2��� $5  $
�� ����� '5

/
�3 
�2/
�3 ����� + �2�4�� $��5 
� � � $#	 �

 B'�G,� 
���A9'�� m3'4 ��, ��5)  D'X
� ��G�

 ���L��N
'04 $5 T	��. 
 �*+
 ��=�012d<�A0( &, 

M'5,	 'C� 
� $
�� ��=�01 '5	� '5 $�2 $
�� �*+
 -�&

� -'7
 $# �4��, 5 �*+
 ��=�01 �(�2<7 U5'� �

 $
�� ��=�01,� 4'5� .Chen et al. (2005)  �
��� -'7


d<�A0( $
�� ��=�01 $#,  + �A^�,��� 
��  '5 �����

/
�32 
� �$3'4 )'( 1��, P/
�3 �����2$��5 
� � P

5 ��=�012H�`�	 �*+
 ��=�01 + �4���5 m3'4 Pq

�4��. d<�A0(,  $0�'3 '� %+
 ����� '5 $
�� ��=�01

(��E, ���, + *2�,��� 
�� (��E �
+� ��c '5 +, 

 + �A^�,��� 
�� ��5 .'<
	� l�	�L� $# �9� -T �	 q

+
 �4
	7, 'C`� +) <
 
� + �&�# 
� �+�L�'
 �4
2 $]

�&��	(��E �
+� ��c >, =7� $5 �]��2IE I  + '(

/
�32� '() �	5 + ��4 D'd�(�� $	�� ��2 ��� h1'5 Z

0#, # +2�,  ��=�01,� �4�.   

Daneshvar (2008)  $
�� ��=�01 $# ��� -'7


d<�A0(,  + �A^�,��� 
�� � P�4���5 m3'4 '52 -�&

% ��=�01 + �*+
 ��=�01 P�*+
	�4�� ���� ��  $#

��	'<
 �	� l	'�%T �	 >,� 4'5� ..5'7� B'C2CL� 
�, 

 F
�&E�9� ��4 �'�G $#,  ����� I2AX %�$3'4 )'( 

1��,/
�3 ����� P2� ����� + $��5 
� �/
�3 
� $
�2 �

d<�A0( �	�<725,  ��=�01 '5 �
��<4�� $
�� 

(Solaimanzadeh et al., 2006) .CCL�2� ���<�) 

/
�3 ����� $# �
� ���� -'7
2 
� $
�� ����� + $��5 
� �

/
�32d<�A0( �,  + �A^�,��� )
��  $
�� ��=�01 '5

`+ $<4��, /
�3 ����� >C
2 �
 $��5 
� � �� S.�

%
�	5', ��#5 P�
 $ �+�1Basalma (2008) PJensen et 

al. (1996) + Kumar et al. (1987)  F
�&E $# �
� ���#

52
��A/ 
'#+%'9 �&�# $
�� ��=�01 n�&/� �,  �
�� ��/+

`'_ 
�,  � 
� $#	'�%T �	d<�A0( >,  '5 $
�� ��=�01

/
�3 
� $
�� �����25 �2'9 %� �<7	�&/� �)  ��5 ��=�01


 +2� ����� &/
�3 
� $
�2'N �	��
��	 ��=�01 n&/ �

c 
� �&�# $
��, 1�
% �'9 +�, ��5 .  

+�1 $5�# '5 q73 ��'� ��]� �'C<
� �2 B'�G $

9
�5 �
��, R
2/
�3 
� $
�� ����� P$
��
�&( -%+ �2 P�

/
�3 �����2� n'�^<9� $5 $��5 
� �2 �*+
 -�&

d<�A0(,  + �A^�,��� 
�� (��E �
+� ��c '5 +, 

A0(d<�, ���,  +,��� 
�� �4�� .'<
	 $# ��� -'7
 l



���            ������	
� �
�
�� ����  �	��	 �
���� �

�� �� ����� 

�&�� B�%��� $5	/
�3 
� $
�� ����� P$
�� 
�&( -%+ >2 P�

/
�3 �����2 + q	H�`�	&2� -%'V� -���1 $5 $��5 
� �

<
 
�2�&�� $]	��5 'Q'C� >)  �'C<
� 
��C� P��
+�N ����

 %� q73 ��'�D��
� )'( 	��(,  >	�&�� $
�� $5,� �5'	 .

'<
	� l	CL� �2 '5 b	<�'$ '() (Hoching & Mason, 

1993) �4�� �C5'�� ..5'7� B'C2CL� 
�, d<�A0(, 

 $
�� 
�&( -%+ + $
�� ��=�01 '5 q73 ��'� ��]� �'C<
�

 + �A^� �
,��� 
�� ���# F
�&E�
�(Zangani et al., 

2003). �i0(2d<�A0( �, q73 ��'� ��]� �'C<
� �
 

'4 + $
�� ��=�01 '5 + �A^� �4���5 m3,��� 
��  '5 +

5 ��=�012H�`�	��� Pq,  +,��� 
�� %
�	5', �
��# 

(Koutroubas et al., 2004).  


�c $5 �#, ,� -��� ��2<
 �2$] E2�) $# ��# 

���� 
W5 
��C�, +  
� ,	�&�5 S.9 �4'# S#���

�&
	�
�� ,�2<
H I2�
'<N $5 �'2E -�4 q .�&��	 >


��C� -'�C
 h1'5 
W5 5 ��=�01 n�&/� $+	 $
�� ����� ��

/
�3 
�2/
�3 ����� + �2 $��5 
� �,� �4� %� + �	� 

�c	 >('# $
�� ��=�01 b �, �(� . S#��� '()  PM'5  '5 

�&��	-�4 @�'�� + �4
 �
+� ��c >  -�4 �N  $
�� '(  

 '5��4	L� �1'��'
 e2�,  ��
'�B
��_ $/
�'() M'5 

0# ��� h1'5, # +2�, �L�� ��,���E .'<
	-'7
 l 


��C� $# ���  
W5� #2��5 
'<=( 
� D�E��) <9�25', $5 

��=�01 Y���� �'# P$
��, �9� . �'9� �5	$<�' '() �	� 

` SX
 P$�`'�� �
�� SX
 $9 �25 %� b2CL�2����01 �
�= 

q73 ��'� ��]� �'C<
� '
��� SX
 + �*+
 + �
�� 

��M'5) �5 �
�� D'X
� �	'9 $5 �A�
� .��]� �'C<
� >C
 

�� 
� q73 ��'�22'.
 ��=�01 �,	 '
��� D'X
� 
� $
�� 

` +2 B+'�� �
�=,��� 
��)  
'R<
� + ���
 -'7
,� �+
 

�	5 ��=�01 B'AJ %� D'X
� �2�<7)  + ��4'5 
��
�3�5$5 

��� �	�2` SX
 Z2��5 �
�=) + ��
� $C��� 
� �7# 

 $5'7� bc'�� I5'XG��2 $,� 4'5�.  

  

  يگزارسپاس

`���� %�2
'=0( + ��� + &#�� D�<L� -	 �'d<�

CL�2%
+'7# B'C) Ac U5'�� +2�, &#�� -'<9�)  +

CL� >V5 D�<L� -�
'=0(2$
�� B'C '() �*+
,  ��#

� D']
� 
� �
 '� $#	CL� �2 B'C	
') 0G �
�
'9
2 $
'0


��
�X + �=7�, �, ���E .  

  

  

 4�(5�6 E�F9
��  4
> H.
*@� �+	×  0=
× ��I'
"� �
�� ,
!- �. 
/.
	(* ?�@A� �
�

��7 
�  

�����** ���� !�"��� 

(cm) 

����� 

���# %��& $�� 

(��� )�* 

%���' )���( 

 ��� �����  

%'��+� �� 

C��# D#����   

(%) 

Y1V1S1 f30/,,5 d10/5 j55/15 c00/1/0  e44/1/  

Y1 V1S2 ef65/,,3 e40/1 g44/1. c55/1/0  d-./14  

Y1 V1S3  e04/,,6 g41/, c33/1/ c///1/0  d1//14  

Y1 V2S1  d34/,5, bc33/5 i///1. b33/1/,  c3//16  

Y1 V2S2  d5./,5, d03/5 g44/1. b///1/,  c,//16  

Y1 V2S3  c--/,5/ f10/1 e11/1/ a55/1/1  c.0/16  

Y1 V3S1  cd,0/,55 c///5 b44/1/ ab00/1/1  b0./5,  

Y1 V3S2 b55/,.0 d03/5 b44/1/ ab11/1/1  c3./16  

Y1 V3S3  a14/,.3 e/./1 b44/1/ ab11/1/1  c,0/16  

Y2V1S1 hi/-/64 a11/. k33/11 f,,/1.5  c/3/16  

Y2 V1S2 hi.,/66 cd1-/5 l,,/11 f33/1.5  c54/16  

Y2 V1S3  i4-/63 bc43/5 l44/1, f33/1.5  cd-//1-  

Y2 V2S1  h.3/,00 b-3/5 d55/1/ fg11/1.5  ab/1/5,  

Y2 V2S2 hi6,/64 ab0//. f--/1. fg,,/1.5  ab34/5,  

Y2 V2S3  hi53/66 c/1/5 h33/1. g--/1.1  ab,//51  

Y2 V3S1  g10/,0- b6,/5 a00/13 e55/1.3  ab,4/51  

Y2 V3S2 g,5/,0/ c/5/5 a55/13 e44/1.3  a51/51  

Y2 V3S3  g/3/,0. d11/5 a///13 d../1.-  a,-/51  

     * ��	
�����G+ �� �� ���9� Q��J �� $�� �+� �� ����; RLSD  )��GJ� K<+ ��/ %��� QSG�� �L�� �
���
 ���  

     Y **  :   )�+:V     78�S :�=� ���>�  



  ��!"#���	$� %&'	()���� � �	
�	: 
	(*� �+	  ,
!- �. 
/.
� ��	
� 01� ...  ��J 

 4�(536  �F@G)�� ;�	�K E�. ,
!-��	(9	 7 L&7 	$�< �
=
	 
� �(� ����M
/. �	$�� ��+  
   ������

 �	
�

(kg/ha) 

 ��


 �	
��
��

(g)  

 �
���  

�� �	
� 

������ 

 �
���

 ������

�� ����  

 �����


���� 

(cm) 

�
��� 

����  ���

���!  

 �
���

 �� �
�

 �
��

����" 

 �
���

 �� �
�

 �����

����" 

 #�$

 %�
�

����" 

 �
���  

 �� �
�

�"��&� 

 #�$  

 %�
�

�"��&� 

 �
��'

�(
� 

 ������

�(
�  

(kg/ha) 

 )���

*�
��� 

 *+,�

 %���

����" 

������  

���� -�  

(g) 

#�/0	
 ��1'

%��' -2� 

)����mg/( 

���� �	
� ��(kg/ha) 5                                 

 �	
��
�� ��
(g)  *56/8  5                                

������ �� �	
� �
���  **9:/;  ns 5</8 5                              

���� �� ������ �
���  **=5/8  ns 5>/8 **??/8  5                            

���� �����
 (cm)  *5@/8  **<>/8 ns5</8  ns8?/8  5                          

�
��� ���� ���! ���  **<A/8  ns86/8 ns58/8B **>C/8  **<C/8B5                        

����" �
�� �� �
� �
���  ns8?/8  *5D/8  ns8A/8B ns85/8B **66/8 ns8@/8B  5                      

����" ����� �� �
� �
���  ns8D/8B  ns58/8 ns5?/8B ns 5?/8B **6C/8 **<</8B  **@</8 5                    

����" %�
� #�$  **?8/8B  *56/8B **<8/8B **<@/8B ns8A/8B**?</8B  **<>/8Bns5</8 5                  

�"��&� �� �
� �
���  **?>/8  **<>/8 *5@/8  *5A/8  **CC/8 ns8A/8  **DC/8 **6C/8 **?8/8B5                

�"��&� %�
� #�$  **>6/8  ns8D/8 **>8/8  **?6/8  **>@/8B**>5/8  **A?/8B**6A/8B**A8/8B*5C/8B  5              

�(
� �
��'  *5C/8  ns 8@/8 ns 8@/8 **<</8  **CD/8B**>>/8  **C6/8B**6A/8Bns5>/8B**></8B **65/8  5            

  �(
� ������(kg/ha)  **@6/8  *5A/8  **CC/8  **A</8  ns8@/8 **?5/8  ns8?/8B*5A/8B **<D/8B**?8/8  **A>/8  **<6/85          

*�
��� )���  **8,D@  ns 5?/8 **C6/8  **>@/8  ns8?/8 **<8/8  ns5?/8B**<5/8B*5@/8B *5@/8  **A?/8  **<>/8**DD/8 5        

����" %��� *+,�  **@D/8  ns5?/8 **65/8  **>6/8  *5C/8 **<?/8  ns85/8Bns55/8B**<C/8B*<D/8  **>C/8  *5D/8 **@A/8 **D>/8 5      

���� -� ������ (g) **6>/8  **<</8 **>6/8  **6</8  **<?/8 **>>/8  **<C/8 ns5</8 **?A/8B**A5/8  **?>/8  ns8>/8**6>/8 **C6/8 **CD/8 5    

-2� %��' ��1' #�/0	
  

)����mg/(  

**D?/8  *5D/8  **AD/8  **A</8  *5@/8 **?C/8  **<A/8 ns8C/8 **>C/8B**>D/8  **?@/8  na86/8**D5/8 **6>/8 **6D/8 **D5/8 5  

** I*  �ns %��� ?���� ��  )��GJ� K<+ �� ���, L�� I�/ %�����B � �L�� ���.  

 
REFERENCES 
1. Ahmad, M., Thomas, A., Richard, R. & Emmanuel, F. (2000). Tillage intensity, mycorrhizal and 

nonmycorrhizal fungi, and nutrient concentrations in maize, wheat and canola. Agronomy Journal, 92, 
1117-1124. 

2. Alizadeh, B., Shir Ismaeili, G., Rezaeizad, A., Yazdandost, M. & Naser Ghadimi, F. (2006). Evaluation 
and yield comparison of new winter rapeseed (Brassica napus L.) varieties in cold and temperate 
regtions. Publication of Anuual Rapeseed and Safflower Congress, Seed and Plant Improvement 
Institute, Oilseeds Research Division, Karaj, Iran. (In Farsi). 

3. Angadi, S. V., Cutfprth, H. W., Mc Conkey, B. G. & Gan, Y. (2003). Yield adjustment by canola grown 
at different plant populations under semiarid conditions. Crop Science, 43, 1358-1360.   

4. Ardell, D. H., Brian, J. W. & Alfred, L. B. (2001). Tillage and nitrogen fertilization influence on grain 
and soil nitrogen in an annual cropping system. Agronomy Journal, 93, 836-841. 

5. Arduin, I., Masoni, A., Ercoli, M. & Mariotti, M. (2006). Grain yield, dry matter and nitrogen 
accumulation and remobilization in durum wheat as affected by variety and seeding rate. Europian 
Journal of Agronomy, 25, 309-318. 

6. Ataei, M., Shiranirad, A. H. & Khoorkami, M. (2006). Assessment of some quantitative traits and 
response of winter rapeseed cultivars (Brassica napus L.) in water deficient conditions. In: Proceedings 
of the 9th Iranian Crop Sciences Congress, 27-29 August 2006, Tehran, Iran. pp.630. (In Farsi). 

7. Basalma, D. (2008). The correlation and path analysis of yield and yield components of different winter 
rapeseed (Brassica napus L.) cultivars. Journal of Agricultural and Biological Science, 4, 120-125. 

8. Brandt, S. A., Malhi, S. S., Ulrich, D., Lafond, G. P., Kutcher, H. R. & Johnston, A. M. (2007). Seeding 
rate, fertilizer level and disease management effects on hybrid versus open pollinated canola (Brassica 
napus L.). Canadian Journal of Plant Science, 87, 255-266. 

9. Chen, C., Jackson, G., Neill, K., Wichman, D., Johnson, G. & Johnson, D. (2005). Determination of the 
feasibility of early seeding canola in the Northern Great Plains. Agronomy Journal, 97, 1252-1262. 

10. Daneshvar, M. (2008). Effects of water stress and nitrogen deficiency on quantity and quality characters 
and physiologic indices of two rapeseed cultivars (Brassica napus L.) in Khorramabad region. Ph. D. 
dissertation, University of Tarbiat Modares, Tehran, Iran. pp. 214. (In Farsi). 

11. Degenhardt, D. F. & Kondra, Z. P. (1981). The influence of seeding rate on seed yield and yield 
compopnents of five genotypes of Brassica napus L., Canadian Journal of Plant Science, 61, 175-183.   

12. Dehgan, H., Omidi, H. & Sabaghnia, N. (2008). Graphic analysis of traits relations of rapeseed using the 
biplot method. Agronomy Journal, 100, 1443-1449. 



���            ������	
� �
�
�� ����  �	��	 �
���� �

�� �� ����� 

13. Dordas, C. A., Lithourgidis, A. S., Matsi, A. S. & Barbayiannis, N. (2008). Application of liquid cattle 
manure and inorganic fertilizers affect dry matter, nitrogen accumulation and partitioning in maize. 
Nutrient Cycling Agroecosystem, 80, 283-266. 

14. Fageria, N. K. & Baligar, V. C. (2005). Enhancing nitrogen use efficiency in crop plants. Advances in 
Agronomy, 88, 97-185. 

15. Food and Agriculture Organization (FAO). (2007). Retrieved 01. 12. 2008, from http://faostat.fao.org 
/site/567/default.aspx.  

16. Faraji, A. (2004). Effects of row distance and seeding rate on yield and yield components rapeseed in 
Gonbad. Seed and Plant, 20, 297-314. (In Farsi). 

17. Faraji, A. (2006). Effects of agronomic factors on yield, yield components and oil percent of two spring 
canola genotypes in Gonbad area. Seed and Plant, 22, 277-289. (In Farsi). 

18. Fasihi, K. (2002). Evaluation and comparison of yield and yield components of new rapeseed cultivars 
(Brassica napus L.) in cold regions. In: Proceedings of the 7th Iranian Crop Sciences Congress, 24-26 
August 2002, Karaj, Iran. pp.735. (In Farsi). 

19. Habekotte, B. (1993). Quantitative analysis of silique formation. Field Crop Research, 38, 21-33. 
20. Hanson, B. K., Johnson, B. L., Henson, R. A. & Rievland, N. R. (2008). Seeding rate, seedind depth and 

cultivar influence on spring canola performance in the Northern Great Plains. Agronomy Journal, 100, 
1339-1346. 

21. Heikkinen, M. K. & Auld, D. L. (1991). Harvest index seed yield of winter rapeseed grown at different 
plant populations. In: Proceedings of GCIRC Congress. Vol. 1229-1235. 

22. Hoching, P. J. & Mason, L. (1993). Accumulation, distribution and redistribution of dry matter and 
mineral nutrient in fruits of canola (oilseed rape). Australian Journal of Agricultural Science, 44,  
1377-1388. 

23. Hocking, P. J., Randall, P. J. & Demarco, D. (1997). The response of dry land canola to nitrogen 
fertilizer partitioning and mobilization of dry matter and nitrogen, and nitrogen effects on yield 
components. Field Crops Research, 54, 201-220. 

24. International Organization Standard, ISO 10565: (1998). Oilseed - simultaneous determination of oil and 
water content - method using pulsed nuclear magnetin resonance spectrometry (NMR). Second edition. 
pp. 12. 

25. Javidfar, F., Talebnezhad, A., Paseban Islam, B., Shariaty, A., Yazdandost, M., Khiavi, M., Naser 
Ghadimi, F., Hashemi Jezi, M. & Falah Tosi, A. (2004). Evaluation of  advaned rapeseed (Brassica 
napus L.) varieties in adaptability to cold and temperate regtions. Publication of Anuual Rapeseed and 
Safflower Congress, Seed and Plant Improvement Institute, Oilseeds Research Division, Karaj, Iran. 
(In Farsi). 

26. Jensen, C. R., Mogensen, V. O., Mortensen, G. & Fieldsen, J. K. (1996). Seed glucosinolate, oil and 
protein contents of field grown rape (Brassica napus L.) affected by soil drying and evaporative demand. 
Field Crops Research, 47, 93-105. 

27. Koutroubas, S. D., Papakosta, D. K. & Doitsinis, A. (2004). Cultivars and seasonal effects on the 
contribution of pre – anthesis assimilates to safflower yield. Field Crops Research, 90, 263-274. 

28. Koutroubas, S. D., Papakosta, D. K. & Gagians, A. A. (1998a). The importance of early dry matter and 
nitrogen accumulation in soybean yield. Europian Journal of Agronomy, 9, 1-10. 

29. Kumar, P. R., Arora, R. K., Yadav, R. C., Singh, N. P. & Parkash, K. (1987). Association and path 
analysis of economic traits in yellow sarson. Journal of Oil Seeds Research, 4, 257 - 260.  

30. Lamb, K. E. & Johnson, B. L. (2004). Seed-size and seeding depth influence on canola emergence and 
performance in the Northern Great Plains. Canadian Journal of Plant Science, 57, 227-280. 

31. Morrison, J. E., Rickman, R. W. & Pfeiffe, K. L. (1997). Measurement of wheat residue cover in the 
Great Plain and Pacific Northwest. Agriculture Ecosystem and Environment, 39, 187-196. 

32. Mostafavirad, M., Mahmoodi, V. R. & Tahmasebi Sarvestani, Z. (2007). The effects of nitrogen 
fertilizer forms on dry matter remobilization, yield and some of agronomic traits of three wheat cultivars. 
Journal of Agricultural Sciences and Natural Resources, 13, 57-67. (In Farsi). 

33. Ntanos, D. A. & Koutroubas, S. D. (2002). Dry matter and N accumulation and translocation for Indica 
and Japonica rice under Mediterranean conditions. Field Crops Research, 74, 93-101. 

34. Omidi, H., Tahmasebi Sarvestani, Z., Salehi, A. & Fasihi, K. (2002). Evaluation and comparison of yield 
and yield components of rapeseed cultivars (Brassica napus L.) in cold regions. In: Proceedings of the 
7th Iranian Crop Sciences Congress, 24-26 August 2002, Karaj, Iran. pp.735. (In Farsi). 

35. Onofri, A., Tei, F. & Giriciofolo, E. (1999). Effect of plant density and row spacing on winter oilseed 
rape yield in the Mediterranean area. Agriculture Mediterranean, 126, 90-94. 

36. Ozer, H. 2003. Sowing date and nitrogen rate effects on growth, yield and yield components of two 
summer rapeseed cultivars. European Journal of Agronomy, 19, 453-463. 



  ��!"#���	$� %&'	()���� � �	
�	: 
	(*� �+	  ,
!- �. 
/.
� ��	
� 01� ...  ��3 

37. Radfar, R. (2007). Review of selected countries support policies affecting the edible oils and oilseeds 
sector. The Articles of the 2th scientific applicable seminer of Iranian oilseeds & vegetable oils. 10 
August 2007, Tehran, Iran. pp. 539. (In Farsi). 

38. Rahimian, H. & Banaian Aval, M. (2006). Genetic improvement of seed crops.(1th ed.). Agricultural 
Education Press, pp. 344. (In Farsi). 

39. Rao, M. S. S. & Mendhan, N. J. (1991). Comparison of canola (B. campestris L.) and B. napus oilseed 
rape using different growth regulators plant population densities and irrigation treatments. Journal of 
Agriculture Science, 77, 177-187. 

40. Shirani Rad, A. H. (2005). Examination of the reaction of rapeseed (Brassica napus L.) varieties to 
delayed sowing in cold regtions. Publication of Anuual Rapeseed and Safflower Congress, Seed and 
Plant Improvement Institute, Oilseeds Research Division, Karaj, Iran. (In Farsi). 

41. Solaimanzadeh, H., Latifi, N. & Soltani, A. (2006). Evaluation of relationship between phonologic and 
morphologic characters with grain yield in rapeseed (Brassica napus L.). In: Proceedings of the 9th 
Iranian Crop Sciences Congress, 27-29 August 2006, Tehran, Iran. pp. 630. (In Farsi). 

42. Sylvester Bradley, R. & Makepeace, R. J. (1984). A code for stages of development in oilseed rape 
(Brassica napus L.). Aspects of Applied Biology, 6, 399-419. 

43. Taylor, A. J. & Smith, C. J. (1992). Effect of sowing date and seeding rate on yield and yield 
components of irrigated canola (Brassica napus L.) grown on red-brown earth in South Eastern 
Australia. Australian Journal of Agricultural Research, 43, 1629-1641. 

44. Thomas, P. (2003). Canola growers manual. Canola Counciel of Canada. 40-167 Lambard Ave., 
Winnipeg, MBR3BOT6. 

45. Topinka, A. R. C., Downe, R. K. & Rakow, G. F. (1991). Effect of agronomic practices on the 
overwintering of winter canola in Southern Alberta, pp. 665-670. In: McGregor, D.I. In: Proceedings of  
the Eight International Rapeseed Congress, Saskatoon, Canada. 

46. Van Deynze, A. E., McVetty, P. B. E., Scarth, R. & Rimmer, S. R. (1992). Effect of varing seeding rate 
on hybrid and conventional summer rape performance in Manitoba. Canadian Journal of Plant Science, 
72, 635-641. 

47. Walton, G. H. (2004). Determination of oil concentration and seed yield in canola and Indian mustard in 
the lower rainfall areas of Western Australia. Australian Journal of Agricultural Research, 55, 367-377. 

48. Zangani, A., Andalibi, B., Haghnazari, A. & Shekari, F. (2003). Evaluation of the effects of post anthesis 
water deficite on dry matter remobilization to grain, yield and yield components in three rapeseed 
(Brassica napus L.) cultivars. In: Proceedings of the 9th Iranian Crop Sciences Congress, 27-29 August 
2006, Tehran, Iran. pp. 630. (In Farsi). 

 
 


