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Study of effects genetype and date of sowing on quantitative and qualitative 

traits in Canola (Brassica napus) in Bushehr provience
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Table 1b. Climatical conditions of Borazjan (1997-98)
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�'E� + A=�
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�"�� ���$ !B���
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Months >�� Max. Min. Max. Min.
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Nov.21- Dec.20
Dec.21- Jan.19
Jan. 20- Feb.18
Feb.19- Mar .20
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Apr.20-May.20
May.21-Jun.20

�5�

0� 1

��1

�$

��5 

�2K��

�.$�
��

+@5'.$��

$�$�F

40
26.5
22.5
17.7
21.9
23.9
33.2
39.8
45

23.3
17.36
12.55

6.64
9.4
9.9

15.1
19.59
25.33

48.3
77.7
85
90.2
82.5
81
70
51.4
36.83

22.1
55
65
69.5
59.7
51.1
40.6
20.7
16.9

2
101.9
140.5
144.5
109.5
26.5
19.5

-
-

14.55
13.5

-
3.2
8.9
7.5

15.4
19.8
24.22
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      �$ �� %��$ $�9:�6 �"f��"� �.��@"  ����9;  +4�� O.��&

  a
�)UW>���5� (�2�4�$ .
       8�B� �� %���$ $�9:�6 �.����

 ���  +��2
�gUW�$ N��A��:"� �$ �����9; +��4�� O.����&

 N����5k)�S>������1  ( $�$ 0�@���)a
���
m (
 G����'6 %�� 

�f.$  �  N�f2;�.$ +@� $�9:�6 -;��    $A�  >����; %��$

E��� ���.� %���D����"��4 r.����� ���   %#$��
 �������)�Ugm (

 $��$ �f2;��;. ��/; 0�
  �$ %���$ O.���&    
 +�4�� ���;

    
 �./
 G��""z& o:�I� N�B��
 +4�$ �/"k��  )`��F�

�2,�    �.$�f� >�;�@� �;���"& �"  ���$.    �"�  G
�K& 0Ak

  %�A� %  �;���"& $A  ��  6 ��/
� %�$�9:��  �f.��9.  ��s�

 
 %�4�P��$ �  +.�5�$�9:�6   �& %���$D  +�4��� ��"s .  %� 

     ���  J��"&�& %��  �
���&
 a��� A:� N���B�� G�A��3�;S/U
 

nS/�  
 �.��@"  N��    ��/�; 0�
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O.����&
 N���B�� �"�� ���3�$ ���L� �� +��4�� o��:�I� ����;

   ��2,� G
�K& �(
��$  ���$   a������ ����S %  >�;�@��

�4)a
�
�.(

 �"f��"� %E.�C�     ��3�$ �.��@"  %�$�$ 0�@� �;  ��(
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 �$ ��    �  +2d.� 8B� �N�B�� �" �/m�% +�4�$) a
��
U  (


�$ ���(
� ���3�$ �"���; +��4�� O.����&�S >���� 0��� 1 
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+4��UW    ��4 !3�� >���5� ) a
��
m (    -;��� +�:6

�3�$ �$ �(
� 4�� O.��& �A�P� +  ��� ��   ��4�� 0�A�&

�� �� !��3�� 0�
����� +�� A=�  a���� �$ $���.� �������� 

  
 +E��$ -.���1    ��  %:�E�� �.�      
 !�2� G��C"C�& r.����

K: ���$�A(Cannel & Belford, 1980)�;���$��$ �f2;�.

  ���.�4 %&A  e�K&�� & +�&D   
 +4�� O.��& �"s    %�  $A  8B�

 ��A�=     ��  +�4�� O.���& ��s� %��   +K�3 ��.��$  ����

    a������ %
�s�      a����� ����$ 01 �  8B�S % ��2,���$

�4 .      �$ a�� A:� 8�B� %&A  e�K&��     a
� +�4�� O.���&)UW

�5�(S/��� ���"���� 
�$ &      N���5k +4�� O.��)�S  ��1 

>��(S/��g  $A  ���"���� .       +��� 01 �� ���� G��""z& �.�

         ��� %�&A  e�K&�� -;�� J'� N�f2;�.$ +4�� %� $A�4 .

      �$  >�"�  -.
� >�
$ ��.�        !���A6 �� a
� +�4�� O.���&

  
 ����$ �j@��,@& HA��:�� M.����4 !��q� �6�E��� +�� A=�

   �$ �#
 >$A  ��$�AF�  N�f2;�.$ +@�)�S >�����1 (  %� 

    
 ��$ -.�/��  +:6    �-�.
� !*�� �F1 �$ + A=� -2&

       ��$�A�F�  � A:����� ��4� �� >�"�        %�� ��A�= %�  �>$A� 

    
 %&A  e�K&�� -;�� �6� �     �.$�� %B�� aA= 0�4 >�&A


        ����"�4 G��C"C�& ��  %:�E�� �.�$�� 
  ������)�Ugm (

 $��$ +C ���.�s�O.��&     
 +�4�� o�:�I� ��; N��B�� �� 

   /"� aAEx� �"#
� e�K&��      a������ ���� �$ J"&�& % �%


S%���2,� ���3�$���.$����$)a
���
�(  %��� ��A��= %�� 

            �$ �"��� ���� �� aAE�x� �"�#
� e��K&�� M�A�� ��& O.�

a
� +���4��)UW����5�(��/�U����"������� 
 O.�����& �$

    N���5k +4��)�S >�����1(  ��l/V�    $A�  ���"����� .  �"� 

O.��&         ��s� ��L� �� +�4�� o�:�I� ��; ��     %F��4 $���,&

 �$ �6��     ��2,� G
��K& %�&A  �$ ���$  ����S %  >�;�@��

     �$ +K�3 ��.� ��#
 ��4   $�A�� o�:�I� N��B��  -.����1

�2,���$�.$�f�
 "f���"�  $���,& �      %�&A  �$ ��6�� %F��4

�" S/SYl $A $�6 . $��,& �.��@"        %�&A  �$ ��6�� %F��4

�$   +4�� O.��&UW  �& �5� �S  �$A  0� 1    ���� �.� +:6 ��

��   �� �4��  0�A&�4�  ��"�  �$ >      ���"�� HA�:�� M.���4

�+E��$�;�2k  $��,& -.�/�� %�       %�&A  �$ ��6�� %F��4

 & �6� D�"F�$  >�.$�� aA*�� ���"�� 
 �$ +4�$� 

    �  �� �&`9@� >/"��9�  %  $�
1 $A�

. �.�� ��2    ��  >
`�6

+�$     �.�  J��2� +4�� O.��& %  � �.    �� 01 %�&A  8���&

/"�   +�4�$ �L����. ��s�      
 +�4�� O.���& !� �C��    ��  8�B�

�$ %����$ ���(
� $���9:�6 ���������2,� ���3�$���4��$
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�
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  a� A:� 8B�             8�B� %�  |A� �� /�"� %�&A  e��K&�� �.����

�A�P�         ��  N���5k +�4�� O.��& �$��V   �$ $A ���"����� 
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� >�
$ ���  a��� A:� 8��B� ������  ���.��gg�
� �

Z����.$
 �.���& -��.
� >�
$ ���  ����A#�� 8��B��SU �
� �

Z�$
����4 %�F�24 8B� �.�&.

  %             �A�; �$��� +�:6 %  N�f2;�.$ +@��$ �:� �A=

%��A
 �P  ���   
 >$���� <.A,& % �P $�A� �0�����Q %:��

 
 G��@�o:6 ��; ��;���B  
 %������$    ��3�$ %�d"��

/'�  �� -;�� %6�/� �� �. .��  
 G�
� >�
$ ����= A���

    
 >�4 >�&A� >�"� �@.
�         %�:��� 0$A�  ������� +�:6 % 

���4����d.� ���  ��@��.
�$����� $��
 o",��� G�
� h��.

               �%�&A  �$ ��6�� %F��4 $���,& %�� ��A�= %  >�4 �@.��

 �%&A  e�K&��   �� aAEx� �"#
� e�K&��   
 �"��� ��� $���,&

    �� -;�� %&A  �$ aAEx�� �. .      G��C"C�& ��  eA�A� �.�

����"4$�� 
 �����)�Ugm (  $��$ +�C ��� . 
 0AE�.�A�

9�;��� 0���(Morrison et al., 1998)�$����@� $�A�� +

  �/:� >�"� N�f2;�.$ ��5w� �"2k�2�4�$    
 ���$ -.�/�� %�

  �$ H1 -2& >$�� %:���  ��"C6 J
A� ����@��%p:� �;


 >���4 ���s� �"C:&��� ����$��P���
���2.1��!��� ���;$

�$���s�$���.� �����$
 j.�E��&
 >���4 >���&A��$ +��.�5�

���d2�$���9:�6 +���� %�� ����$A��4 .
 N�;���2� 0�����9�;

a
�
UY-.���1 $�A� N�B�� �$ �/:� G�K3 �� �F�  �"f��"� %E.�C� 

Table 3. Comparison of mean of some of traits of rapesseed in experiment

�(
� M�A��

Oil yield

(kg/ ha)

�(
� �3�$

Oil content

(%)

%��$ $�9:�6

Seed yield

(kg/ ha)

N�B��

Varieties

4.95 bc
457.3 c
495.98 bc
524.4 ab
547.6 a
462.3 c

41.2 a
42.20 a
41.2 a
41.73 a
41.28 a
42.08 a

1184 a
1088 b
1204 bc
1265 c
1373 c
1130 c

Global

Regent

Tower

PF 7045.91

PF 5045.88

Maluka

�"f��"� �2,� )`�F� �B�� ��2�E; y��@� )�� h. ����$ !B��� 0A�� �; �$ %� �v�; ��� �$ ��$S %�� �9��$ 0A��1 Z��� � �24� .

Means in each column having similar letter (s), are not significantly different at the 5% level (DMR-Test)

 a
�
mYO.��& �$ �/:� G�K3 �� �F�  �"f��"� %E.�C� +4�� o:�I� ��;

Table 4. Comparison mean of some traits of rapeseed in different sowing date

�(
� $�9:�6

Oil yield

(kg/ ha)

�(
� �3�$

Oil content

(%)

%��$ $�9:�6

Seed yield

(kg/ ha)

+4�� O.��&

Planting date

613.3 a

490.78 b

456.1 bc

427.73 c

40.63 a

42.20 a

41.54 a

41.73 a

1509 a

1163 b

1098 c

1025 d

UW5� >�� �

�S>�� 0� 1 

UW>�� 0� 1 

�S>�� ��1 

Oct. 20th , 1997

Nov. 6th , 1997

Nov. 21th , 1997

Dec. 6th , 1997
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�"f��"��2,� )`�F� �B�� ��2�E; y��@� )�� h. ����$ !B��� 0A�� �; �$ %� �v�; ��� �$ ��$S %�� �9��$ 0A��1 Z��� � �24� .

Means in each column having similar letter (s), are not significantly different at the 5% level (DMR-Test)

a
�
SY
 8B� ! �C�� �s� �"f��"� %E.�C��/:� G�K3 �� �F�  �
� �  +4�� O.��&

Table 5. Mean comparison the interaction of sowing date and variety effect on some traits of colza

+4�� O.��&
Date of planting

N�B��

Varieties

 0�
��/;%��$

1000 seed weight 

(g)

�(
� �3�$

Oil

 %

 $�9:�6�(
�

Oil yield

(kg/ha)

$�9:�6%��$

Seed yield

(kg/ha)

Global 2.95 bc 43.28 ab 564.8 bd 1305 bc

Regent 3 ab 39.75 h 484.9 bc 1230 bc

UWY�� �5� >

Oct.20 th, 1997

Tower 3.2 ab 40.75 ef 578.65 b 1420 bc

PF 7045/91 2.8 bc 40.25 fg 809.2 a 2010 a

PF 5045/88 3.3 ab 41.86 bc 770.22 a 1840 a

Maluka 3.2 ab 37.9 I 477.54 cd 1260 bc

Global 2.9 bc 39.95 gh 531.5 bc 1330 bc

Regent 2.85 bc 43.03 ab 529.2 bc 1230 bc

�S–>�� 0� 1 

Nov. 6th,1997

Tower 2.65 d 41.3 cd 516.2 bc 1250 bc

PF 7045/91 2.8 bc 43.6 a 470.88 cd 1080 cd

PF 5045/88 3.1 ab 41.60 bc 470.08 cd 1130 bc

Maluka 2.9 bc 43.7 a 419.5 ef 960 ef

Global 2.9 bc 42.78 bc 534.75 bc 1250 bc

Regent 3 ab 42.63 ab 499.77 bc 1170 bc

UWY>�� 0� 1 

Nov. 21th,1997

Tower 3 ab 39.97 gh 405.69 bc 1015 de

PF 7045/91 3.2 ab 42.60 ab 405.2 fg 951.3 fg

PF 5045/88 2.85 bc 40.03 gh 396.2 gh 990 ef

Maluka 3.2 ab 42.25 ab 511.2 bc 1210 bc

Global 3.5 a 41.22 dc 350.3 hi 850 gh

Regent 3.05 abc 43.74 a 319 I 730 h

�SY>�� ��1

Dec,6th,1997

Tower 3.1 abc 42.78 ab 483.4 bc 1130 bc

PF 7045/91 3.1 abc 40.4 fg 412.7 fg 1020 de

PF 5045/88 2.75 cd 41.65 bc 553.94 bc 1330 bc

Maluka 3.2 abc 40.47 fg 441.1 de 1090 cd

�"f��"��2,� )`�F� �B�� ��2�E; y��@� )�� h. ����$ !B��� 0A�� �; �$ %� �v�; ��� �$ ��$S %�� �9��$ 0A��1 Z��� � �24� .
Means in each column having similar letter (s), are not significantly different at the 5% level (DMR-Test)
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Table 6. Effect of different planting date on phenological and morphological characteristics 
of rapeseed cultivars

+4�� O.��&

Date of 

planting

N�B��

Varieties

         �;$ !� >�
$

Fl. date

(days)

�;$ aAEx� e
�4

 Br. Phase

(days)

-.
� >�
$

Veg. phase

(days)

%&A  e�K&��

Pl. height

(cm)

 %F�4$��,&

%&A  �$ �6��

No. of s.br.

 aAEx� �"#
� e�K&��

�"�� ��� ��

First p. height 

(cm)

Global 47 11.12 177 213 7 141.3 

Regent 32 11.9 175 203 8 141.8

UWY>�� �5� 

Oct. 20th, 1997

Tower 49 11.7 175 194 8 128

PF 7045.91 49 11.8 175 184 7 112

PF 5045.88 48 11.10 175 188 6 120

Maluka 71 11.2 153 199 8 150.3

Global 47 11.28 165 153 8 97.25

Regent 51 12.6 165 177 7 100.5

�S–>�� 0� 1 

Nov. 6th, 1997

Tower 47 11.22 165 177 9 114.5

PF 7045.91 31 12.16 165 183 7 112.5

PF 5045.88 32 12.15 165 173 7 94.75

Maluka 41 12.6 150 180 8 118.8

Global 55 12.16 160 139 6 74

Regent 57 12.13 160 143 7 81

UWY>�� 0� 1 

Nov. 21th,1997

Tower 48 12.2 160 133 7 79

PF 7045.91 48 12.22 160 143 6 87

PF 5045.88 51 12.18 160 149 6 85

Maluka 48 12.20 125 149 6 89

Global 41 12.28 144 128 5 74

Regent 41 12.28 144 141 7 85

�SY>�� ��1

Dec. 6th, 1997

Tower 46 1.7 144 143 6 83

PF 7045.91 48 12.20 143 139 6 83

PF 5045.88 47 12.20 143 154 8 80

Maluka 23 12.20 128 146 6 83

�2,� )`�F� �B�� ��2�E; y��@� )�� h. ����$ !B��� 0A�� �; �$ %� �$��6� ��� �$ ��$S %�� �9��$ 0A��1 Z��� � �24� .

Means in each column having similar letter (s), are not significantly different at the 5% level (DMR-Test)
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 a
�
gY�/:� N�B�� �$ 0A��1 $�A� G�K3 �"  >$�� �f�E'�; J.���
Table 7. Simple correlation coefficients among  different traits of rapeseed cultivars  

��e�K&

%&A  

PH

 �"#
� e�K&��

aAEx�

FPH

0�


%��$ ��/; 

1000 SW

 %F�4 $��,&

�6��

No. of s.b. 

�3�$

�(
� 

O% 

$�9:�6

 �(
� 

OY

$�9:�6

%��$ 

GY

 +K3

Trait

0.471**

0.469**

-0.060ns

0.347**

0.147ns

0.904**

1

0.345**

0.323**

-0.172ns

0.355**

-0.044*

1

-0.143ns

-0.165ns

-0.159ns

-0.154ns

1

0.114ns

0.097ns

-0.082ns

1

-0.151ns

-0.012ns

1

0.99**

1

1%��$ $�9:�6

�(
� $�9:�6

�(
� �3�$

�6�� %F�4 $��,&

%��$ ��/; 0�


aAEx� �"#
� e�K&��

%&A  e�K&��

Seed yield

Oil yield

Oil Percent

No. of sub branch 

1000 seed weight

The hight of first pod 

Plant height

ns �* 
 ** : �2,��"( J"&�& % �2,� 
 ��$ a����� ��� �$ ��$S % 
�. %

ns, * and ** : Non significant, significant at the 5 and 1% levels of probability respectively .

(Mendham et al., 1990)�$�����&��$�$ 0�@� ������� %

  ��� j.�E&          ��4� �����. -;��� ��  N�A�& A  �$ >��"� ��,  ��

!�   �;$  %   }�"&A�i �$ >?.
        �:�3� !���6 Z���.$ ���;

$�9:�6 -;���� %��$$A4.

 �  �.�� �2     �� !�3�� r.���� %�  %�
A&  
 -.����1 ��.�

   �$ >�4 N�d�� G�C"C�& 
 !F�$  �A@� �� b��F tI@�

�.$�� & %�D �$ �"F �/:� +4��  $�9:�6 -;�� J
A�

 �� %��$$A4. +�$ �P#      �6�  J��2� +4�� O.��& %  � �.

��     
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