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Comparing winter  rapeseed cultivars (Brassica napus L.) according 

to yield and yield components in cold regions of  Iran
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Table 3. Analysis of variance for rosette characters ( Mean of squares=MS)
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'
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( mm)

C�$
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�
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(Cm)
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 ����� ��	�4 
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Rosette dry weight
(g/plant)

Location �5a-� 3 151.18** 167.56** 50.03**

Error ��P��� 8 1.38 12.82 0.73

Cultivar 
�# 23 0.77ns 8.10ns 0.65*

L * C  �5a-� *�#
 69 0.63ns 6.64ns 0.69**

Error ��P��� 186 0.59 7.07 0.36

CV% 22.30 22.61 38.15

* $ ** : �-Q� _�=�= �� pa& 
' 
�'5 $ 1 $ K����� �8
' ns : �-Q� ��� 
�'

*,** and ns:  Significant at 5%  and 1% level of  probability and non  significant respectively.
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Fig. 1 . Mean comparisons of  plant characters in final rosette stage

Kord

Kord

Kord

Archive of SID

www.SID.ir



"�������	� ���
� ���� "���������
��� �1�  
���1384

62

�   ��AA#
� 
' �AA �' 
�0AA� ��$ (	�=Y�AA� �)AA	�5� �AA1  �

Olara, Colvert, Regent ∗ Cobra      
��A5� �A� _A�=�= �A�

59/4 �24/4 $ 19/4  �AAA� ����6AAA� ��AAAN  .��AAA#
� $

SLM046, Eurol0�    (�@ �A�� �� _�=�= ��63/3$ 77/3
          �-���' ��#
� �	�& ���� 
' �
 � �' 
�0� ��$ (	���2 ��N .

  ? ��               +,�A-� V�A��� 
' �A �' 
�0A� ��$ (�@ �A�� �A2 ��

97/3       ���A�� $ ��A� � 
' �AE$ ��N 19/4   :A&� ��AN 

  �� �1  ��      �A&
�� ��A� � �A� �&
     �A� �A���.= !�A�  ���A=

                �Af� 
' �A �' ��A� �A4 �
$' �2 �
 ����� $ ��� � +,�-�

 � Y�AA, +,�AA-� �? 
' 
�AA�� 
' �AA�' :AA�	%��:AA&� �AA=

            d�)A� �A� 
�62 
J� ��E�= !��� _&�-� 02��� ���-� ��

'
$? .�  K$�6  (�@ ��� �)	�5�       
�0A� ��$ !� �5a-� !��

�AA �'�AA� ��6AA  �
�AA�' . ��
�AA.�� $ ����AAA-� ��AA�5� �AA�

)Mendham et al., 1981b $ Mendham et al., 1981a (

        )A�� !�0�2 ��#
� � �' 
�0� ��$ $ ���� ��    (�A� � �5/3   �A= 

7/5 N            ��A#
� �� �M�� � �' 
�0� ��$ (�@ ��� �2 :&� ��

    G	���? (	� 
' �&
�� '
��      (	� (�@ ��� S#��� �� 0�  ��

             �0A�2 �A�  $ ��
 ]	��� :����a� �� $ �'�� �=Y�� :�8

        '
�' �
��� ���	� 
' �? �
��� ��
 ����� 
' .    '�A5��� �� $

= ��N
�� $ �	�)Tayo and Morgan, 1975 (  �A��� ]	��A�

"�            �;�A2 d? $ ]A&��� !�A�' S��A� S^A; �M? 
' ]�

 �� _���  � �' �= '��     �? (n$
 
��5� $ ��N
0� ��   0A�  ��

 ���	 G	�0;�) ���
�.�� $ K$� d��1379.(

5V2V�*�  :H(
 �I
  
   _2�� X �	
�$ �	0�= W	��   $�   (�@ �A�� �)A	�5  !�A�

$
 �AA8
'AAn $' �AA, 
' �AA �' ( a-� 
�AA�o 
' K�AA&AA5 �

�AA� ��6AA AA�� �AA�'  �AA �' (AAn$
 �AA8
' �AA1  �� ��AA#
� ��

 �-Q� C$��=  '
��  '��$ !
�' .     K�A& (�A� C$��= �E$  �A�

 �AA-Q� �AA �' (AAn$
 �AA8
' �AA1  �� RAA��[� +,�AA-� $ 
�'

'��.

  ��AA#
� �AA&
�� �� ��AA�? :AA&' �AA� W	�AA�  V�AA��� 
'

              �A.-	� �A� �A��= �A� ��� � �5a-� 
' �0�3�4 !�0�2 R��[�

       (	� 
' � �' (n$
 �8
' (�@ ���    ��0�� �� �5a-�56/48
              ��A� � �A� �'�A� �A&
�� '
�� +,�-� �	�& �� ��6�� ��8
'

�&
��  �� ����.= !��      �A� �A��= �A� �
 �5,�-� (�-o ���=

        K'�AQ�� !�A�' $ ����#� ]	��� �� !
�'
�M��     
' ��A� �A=

     ���Ml $ ��� �4 �
$' K�,         03�A� �A �' 
' (An$
 !��A&

          ��6A�� (An$
 �8
' ��E�= 
' �P)  !�=��   :)A �' �A �' .

                �A� I�A2 
' �0A�2 �A �' (An$
 �A8
' (�@ �A�� (�-c��

  ��0��88/44        �'�A� +,�A-� �	�A& (�A� 
' 
��5� (	���2 �

        �A� �
 ��A8� :A�� �2 :&�       k	�A& O��P)A  �A $
 ���A=  �A=

            �P)A  �A&
'$� $ � �' ����4 �
$' K�, 
' ��' G	�0;�

             :)A �' +,�A-� �	�A& �A� :P)A  �5a-� (	� 
' ��#
� .  �A�PE�

&
��           ��
 �� �
$' (	� 
' !��6�� �#�, �a# �2 ���#
� �

 ����' ��  $� � .    �A8
' �� �A �' '�A.��� /�0�� �	�& �- ��

       �A&
�� �� ��-��� 
�'
�M�� 0�  !��6�� (n$
    ��6A�� !�A�

'
�' ���  .

G	�AA��? 
'   ��
�AA.�� $ K$� d�AA� !�AA�)1379 (

               (An$
 ��0A�� �A� �A�E$� ��
 �
$' 
' (�	�4 !��' ��fg= ��

     ����' 
��i� $ ��� ��2g= � �'         ��A@-� �A	' :6A2 �A2 � �

            !�A���' �A� �A �' �N��&
 �
$' '
�M�� y��� �0�2 ��#
�

            ��A� ��A&�2 (n$
 �8
' �� $ ��	'�N ���)��= 
' �=Y��

:&� .         �A� � �' �.	D�E�	0�; ���&
 ���� 
' (n$
 
��5�

   �� ����f O��P)  pa&�&
 .    
' �A�' S#��A� (�@ ��� �)	�5�

K�AA, ]AA&��� �AA� I�AA2 
' G	�AA��? �
$' 9/29 �AA�
' 

�� �&          �	�A& �A� �)A	�5� 
' �2 :&� �=$��= (	����� '��N

 �� +,�-�         K�, G��2 ����  
' $ ��' �P)  G	�0;� � ��=

 (AAn$
 �AA8
' G��AA2 �AA���  
' $ �AA �' �N��AA&
 �
$'

          �A-2 ����=  �
 � �' 
' ��� ���Ml)  K$�A�1 (   (�A�� �A�

    a�"� S���� ���� �� r�&�         
' �A �' (An$
 ��0�� �� �2 �

    ��� ��' � 
�' �f� �0�2    �A� d�)"� S��� (	�=    �A� �'�A�

               ��0A�� ��A �' SA��.= �A���� 
' �A�' G	�0;� �� �2 !
�,

  �AA� ��AA&�2 (AAn$
  '�AA�)Cattivelli et al., 1999 z 

�!����1379d $ RE� (.

4V2V �*�   �%��� 
           A �' K�^A"� X �	
�$ �	0�= �� ���? :&' �� W	��   �

           �A� :P)A  �0�2 R��[� ��#
� '�.��� �1  �� �2 '�' ��6 

 ���AA� �AA#
»Cobra* Regent«   C��AAf� �AA� �AA��= �$�AA� �

Archive of SID

www.SID.ir



" '�.��� �1  �� �0�2 �0�3�4 ��#
� �)	�5�..."

63

�AA-Q� ��AA#
� ��AA�� C$�AA�= �AA5a-�'�AA� 
�' . (�AA� (�AA-c��

       ��A#
� $ '�2��� $ ����� ���� � +,�-� 
' � �' '�.���

     G	�A��? (A	� 
' �'���A&� '
��    K�A���� paA& 
' �A�1 %

 -Q� C$��=�  :��' '��$ !
�' .  S.�2     !'�A� �	'�A5� 

           C
�A8 �A� �
 RA��[� +,�A-� 
' �A �' '�A.��� (�@ ���

  �� ��6  
�'��  �A�' .�         K�^A"� (	�=Y�A� !
�A�? �A1  �

�AA& 
' ��AA�? :AA&' �AA�K �AA��
� 8191380 ��0AA�� �AA� 

33/4 �AA#
 �� (AA= Consul  �AA#
 �� '�AA.��� (	�AA��2 $

PF7045/91     '�.��� ]&��� �� 29/ 2   �' (=     
�A�.� 
' �

  ���
� K�& 
'80979  ��? :&' ��  .    W	�A�  ��)A�= !��A�

        '�.��� /�0�� ��fg= �� ���= :�)# (	� 
' ���? :&' ��

    
' �AA �' '��AAQ= $ ��AA�N 
' (��
�AAM '��AAQ= �AA-Q	 �AA �'

       �? �a��
 $ � �' 
�0� ��$ $ (��
�M     �A���#� ]	��� �� ��

             A� �����A&' $ '�A�N �A� 
��# ��2g= '
�� R��[� +,�-� �

  �AA#
 ]AA&�= �e2��AA� '�AA.���Consul�AA� �
  �AA� ���AA=

         $ 
�2J� C��8 V���� �� �#
 (	� d��a� !
�'
�M��

  :)AA �' �AA,���� �AA.�� D C��8�^AAM .  +,�AA-� (�AA� 
'

       �AA5a-� V�A��� 
' �A �' K�^A"� �A�E�= �A1  �� RA��[�

    (�@ ��� �� '�2���83/3      '�.��� (	�=Y�� 
��.� 
' (= 

:AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA��' �
 .

   *�� (	� ��8� :��           (��
�AM '��AQ= ���6A= �An
 �A� V�

   (��
�AAM 
' �AA �' '��AAQ= �RAA��[� +,�AA-� 
' ��AA�N 
'

      :�QAAA*$ �AA� �AAA2 '�AA� �AA5a-� (AAA	� 
' ��AA#
� �='�AA	�

     $ �AA �' S�.6AA= ��AA�� 
' �AA5a-� (AA	� d�AA�a� �AA���#�

�'�N'
�' �
��� � �6;� .

 �&
�� 
'           RA��[� +,�A-� 
' ��A#
� !
�N��A& !�A�

      �� (��P= !��� 0�   
�62 '�&     �A �' '�.��� ���� C$��= S

    (	�AA���� �� �AA2 �AA �' '�AA.��� !�0AA�� (�AA�Q= t$
 ��

vM��       �A �' �A�E�= W	�A�  ��)A�= '
�A� 
' !'��
�2 !��

�� �'���&� :&� ��-N  '�A�)Rawson and et al., 1983 z 

 �!����1376.(

 K$��4 9 � �' '�.��� /�0�� $ '�.��� _2�� X �	
�$ �	0�= )C�Q��� (�@ ���(

Table 4 : Analysis of variance for yield and yield components ( Mean of squares=MS)

 C�Q��� (�@ ���MS
C����m= k��-�

S.O.V

 ��
'

!'��?

d.F 

(��
�M'��Q=�=��
'

pod / plant

� �''��Q=(��
�M
'

seed / pod

� �' 
�0� ��$

1000 Kernel 

wt. (g) 

(n$
�8
'

Oil

%

� �' '�.���

Grain yeild 

(t/ha)

Year K�& 1 73012.2** 41.35** 2.62** 452.77** 24.21**

Location �5a-� 3 24364.4* 646.49** 10.31** 150.94** 23.75**

L * Y  K�& *�5a-� 3 2165.3** 75.68** 2.48** 147.60** 44.67**

R*(L*Y)  
��.=) K�& *�5a-�( 16 104.3** 3.14** 2.47** 5.89** 2.02**

Cultivar �#
 23 7586.7* 23.37** 0.98** 6.63** 3.18**

Y * C  K�& *�#
 23 180.6** 0.63** 0.07ns 1.55** 0.58ns

L * C  �5a-� *�#
 69 5011.9** 12.97** 0.40** 2.50** 1.39**

Y* C*L  K�& * �5a-� *�#
 69 128.6** 3.05** 0.06** 1.28* 1.96**

Error ��P��� 386 48.79 6.04 0.12 1.91 0.60

CV% 17.48 9.46 8.76 2.93 13.87

* $ ** : �-Q� _�=�= �� pa& 
' 
�'5 $ 1 $ K����� �8
' ns : �-Q� ��� 
�'
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*, ** and ns : Significant at 5%  and 1% level of  probability and non  significant respectively. 
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Table 5.  The best cultivars from yield and yield components aspects
��#
�

Cultivars
/�6-�

Origin
'�.��� /�0��

Yield components
��0��

Quantity
K����� pa&

Probability

Orkan ��2
$� Germany ���E? Seed yield ���� �' '�. 3.89 t/h 0.001

Regent.Cobra :-�	
*!�P2 Iran ���	� Oil percent (n$
 �8
' 47.95 % 0.001

Colvert C
�E�2 France �) ��; 1000 seed weight � �' 
�0� ��$ 4.62 g 0.001

Eurol K$
� Italia ��E��	�
No of pods in 
plant

(��
�M'��Q=���N
' 232.3 0.050

Alice ?X�E France �) ��; No of seed per pod (��
�M
' � �' '��Q= 27.97 0.001

Orient :-	
$� Germany ���E? Rosette dry weight  C�
 \6M ��$ 2.04 g/plant 0.001
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 S.�29�0�3�4 !�0�2 ��#
� � �' '�.��� /�0�� $ '�.���  (�@ ��� �)	�5� 
Fig. 2 . Mean comparisons of  yield and yield components of  winter type rapeseeds
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Comparing winter rapeseed cultivars (Brassica napus L.) according 
to yield and yield components in cold regions of Iran

Madani1, H., G. Noor-Mohammadi2, E. Majidi3, A. H. Shirani-Rad4

and M. R. Naderi5

ABSTRACT

In order to study the adaptation and grain yield of 24 winter rapeseed cultivars, in cold regions of Iran, field 

experiments were carried out using randomized block design with three replications in four Agricultural 

Research Stations (Karaj, Zanjan, Hamedan and Shahr-e-Kord) in two successive cropping season (2000-2002). 

The results showed that the number of pods per plant was one of the important agronomic characteristics which 

implies the adaptation of winter rapeseed cultivars to cold regions. From 24 winter rapeseed cultivers studied, 

only six cultivars (Regent, Cobra, Orkan, Alice, Eural, Colvert and parade) were superior for crown diameter, 

rosette height and plant dry weight at roset stage. Orkan and Parade produced higher grain yield (3850 t/ha) and 

were determined as more suitable cultivars for regions with severe winter cold and late spring frost.

Key words: Rapeseed, Cold tolerance, Resette height, Crown diameter, Grain yield, Oil percent
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