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Effects of seed rate, planting date and planting method on morphological 
traits and forage yield of Persian clover
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�6  0 c�61� ,�	b �� � & �&0

 H� 	  �" ��32/25 �19 &2/19��0��.�30�" 0�	Q.

 $=% & ��=� & 2�� $=% ���  0 �=
���E ,	% 	�

" $��% cJ �N4 >��� ,	% 0 ��
0 C�D �6 & 	��

   ��6-�+ �6"50 ��.�63   6��  0 & 0�6" 	6��   ��6 	% $6=% �

,	%  o	6� �" �
��2     6" ��!6" �6% 0�6" 	6�� � �6- ,

�� ����% �E 0 '�q�30 & ��0.,	% ?�" 0   <6
 �6�

 & $��(. cJ    �6�+	Q 	69. 0 ��6-�+ 	�� &0 ���	(  ?�"

�� .   r�6+ ���I� h� �%� �.�	
� �/� A
���E 0�� �I

0�" .��   & <6@
0 ��U6� >��� ?��� ��N  & ���� ,���

0�%    ��6;� 20�6% ��6-�  r�3� 	"  ��090  �	Q�6��%

 ,��@+ 0�%(P2O5) &40    �)&	6��. �	6Q �6��%(N) 0

0�" �=% �*�� & ��(� . �����    ,	6% 	6� 0 �+	6K� !"

 �%�	  r�3�	"�
�  0 & �/3�1�   $6=% 	69. 0�� 2��

�
0	Q . 2�	" �� s� PO3 �b�& 0 �+��� 0	(��� ?��V 

 �Nt25>Q �-0   <6
 & 2�6:% k�OJ j!b �" ���

 & f�" �� 	������b 	#� ���:� �" ,	% 	� ?�e���  &0 �6+���

 $b�66@� 0 c663& c66J5	�� $66��0	"  u66"	� & �66�0 

   ,	6% c63& �� �+��� $��0	" � 	% '& �6 �" &  2�6�

 �&0 0�66% <66
2×2 	66�� ��66�.�$66+	Q (& ��66-�+L"

�� ?
��  . ����6.� 2�	"     �<6=J �6+��� 0	6(��� 2	6�Q

     6" �6��  	6� �� 	6  �6+��� �	Q���% <
 �   �+0�6K  �6D

    <66=J a�66�+E �66. 2�66�� 0��E 2��66� 0 & a�66U�.�

 & �
0	Q 2�	"   �6.��. >6% �6OJ A��%  �6� 6" �  ,�6�24
0 $��3    l�0�6�� ,v ?6% <6=J ��W�630  & <6=J

 sq663�66.�
0	Q ?
��66  .<66
)�*�+�� ,��66- S�66� �

0��� �� $�	3 & �	Q 0��V  �� �"  �6N:     ��63 C�63 0

 A
���E)1382 (����.��.�� 2	�Q .    �6% ,�6- ?
�"

 $��0	" ��W:� �" ?�4 	�,	% �� �+���   �6=
���E 2�6�

 �+0�K  �D �"10  �63 <6 I    0�6� ,��6- & a�6U�.� �

����.� 	9.�E ?�W.��� sq3 & �� 2	�Q    ����6.� �6�V� �6�

 <6
)�*�+�� ,��-  �6��   $6+	Q �	6I .   �6��% 2&	6"

�0�0     �6
��  & �.��*�63 �0�63 s.�6
�& �6
��   �� H6%	�

 ���.�$+	Q . ?�W.�6�� �@
�;�     ��6�.� ?6(.�0 '& �6" �6�

�� .

i1" & R
��.i1" & R
��.i1" & R
��.i1" & R
��.

 '& ?�W.�66�� �6@
�;� 2�6��% $66�) C&�66�1 ( 0

?�4 �" �3 S����   C�63 0 �6% 0�0 ��6=. 2�0	"   2�6�

1380�1381 �1382 �66 	% '&(A3) H66� 	  �66"

 �"71/14 �70/14 �58/11  ?�W.�6�� &42/13  0 ?6 

�0 � <=J �+��� 0	(��� ?
	�=�" ��(�$�. �� �(


 >��'& ��;" �" $/@. � 	% $=% 2	 	"   �0���63� �6�

aE �� �66:�N" �+	66K�) 0 aE 	_%��66b v�66�. $66�� �66"

  ��� & � 	% $=% 0 F�J F�J PO3 �� aE 	�U/

A66��� 	D�66J �66" �66�0�66 �" >66��%�66�( ��66� �66�J &

T66�� �	66� 2�66� $663�)�66KU� ,����66=�( . �66@
�;�

�
�  ?�W.��� $��% 2��) C&��1  (  0 �6% 0�0 ��=.

C�663 2�66�1380 �1381 �1382  $66=% �
�66 15
 �
	N�(b1)�"  �6" H� 	 57/10 �57/12 �93/12&
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 ?�W.���02/12  �6+��� 0	(��� ?
	�=�" ��(� 0 ? 

 <=J � ��*�  �% 0	% ��  >6
f0 ����  �63� �6" �E �	;

� �" 	�N"     0��6� �+�6% �	6�Jv & $6��% �
�  ?
� 0 ��

 �=
 & �I�D 0 �
�!w  2�	6"   & H63�:� �.�!W.��6@��

  �N" >
�&� 0��� ����  ���6  6�� �� 	6%0 .  ?�6�� 0

 <�66666666666666666666666666@� & �66666666666666666666666666O"�

(Wojclck, 1982) �.�"�� �(Shaband, 1984)  C&�*�6� &

(Hollowell, 1943)  �L6��	%  �6.0  �6%   �6+��� 0	6(���

 �/� ��.& $3� $��% �
�  u"�   $6��% 0 	�J[  �"

 �� $�� �"�.� �" �+�% �	�Jv & �� ��=.  �
�!6w 0���

 �=
 & �I�D 0 2�	"0 0��� �� �N" >
�&� )  �� �6V"

   �.��6@�� 2��	63 ��6� 2	q3 (    A��6% �6+��� 0	6(���

�� �L�� ?�:`�� �"�
 �.0	%   >6/I & u6I�� �" $=% �%

" ���
�� 2��	3 ��      �/6� �6+��� 0	6(��� A
��6+� i6��

��0�� .� !" ����� ?�W.��� �@
�;) C&��1 ( 0�0 ��=.

 C�3 0 �%1380 &1381 !" �����20 0 �	Q���%

(� �" H� 	  �" ��51/9 &33/11 C�3 0 �? 1382
!" ����� 10   �6" �6�(� 0 �	Q���%13/10  0 & ?6 

 !6" ����� �*�3 �3 ?�W.��� 15    �6" �6�(� 0 �	Q�6��%

11/10     <6=J �6+��� 0	6(��� ?
	�6=�" ��(� 0 ? 

�� ��*� .�� 	9. �"�3      �*�63 �63 R
�6�. �6" �6��  �6"  �

  2�	66"   <66=J  �66+��� �66�*�    !66"  ��66;�15–10
  Z	6% �;O:� 0 ��(� 0 �	Q���%  >6"�I  ��6-�  �6��" .

 �(
�N� �� ?
	  >
f0    ��6� �/63 	6" �% $3� ?
� �E

& !" �+	K� !" ��;�     >6_� �����6� PO63 �6b�& 0

    �$66��% d66�� �F�66J $66+�"�66��  & !66" ��U663 ��

  [66  ?�66�� �66�N  ��661. 0�0 	�#   ��66��
& �66O"� ?�66�� 0

(William, 2000)�N� ?
	  >���.��� 	" 	#M�  �6�*�  >�@

  �66+��� ��66���Q 0 �66+��� 2� � F�66J $66+�" �pH &

 0�0 '��66Q �Q�66.�" .�� &   �66:*&�� & �	66(.& ?�66:`

(Vankeurrn and Hoveland, 1985)    �6% �6.0	% �L6��

 �/� �+	K� !" �����$��% �.�Q �" � $6��% '& �

� $=% �;O:� & ?��� ��N  c
�	 �W�@"0�0.  ?�6:`��

 �6+��� �����Q     �6�:� >6�� �6" �/6� �6��� �� 2�  & �6.�

�J��      	6#� & �:�6@� ��69:  0�6J �%�	6  	69. �� ��0 ,�

?�4 �/(
 �� �V" !" >���lL�� 2�0	" �6� ?�" ��0&

(Askarian , 1995).

       C�63 ?�6" >6"�;�� ,�	6#� & C�63 	6#� �3	" �9:� �"

 � 	
�663 �66" >66���  H66%	� �66
�� ��66�.�$66+	Q . R
�66�.

) C&��2 (   2�	6" C�63 	#� �% 0�0 ��=. A
���E C�3 �3

   �66-0 <66
 C�66��b� PO63 0 <66=J �66+��� 0	6(���

�:V�$3� �0 .   '& 	6#� �6% 0�0 ��=. ?�:`�� R
��. ?
�

 C�663 �$66��% × C�663 �$66��% �
�66  �$66��% '& ×

 C�663 �$66��% �
�66  ×$66��% '& × �$66��% �
�66 

C�3 ×�E 	9. �� !" ����� �6:V� 2�   	W.�6�" & �:�6@� �0

   C�63 �6% $63� ?
�    �6:V� 	6#� T6��U� 2�6� 	6" �02&

 0	(�������0 �+����.� .  '& >6"�;�� 	#� ?�W.��� �@
�;�

 $��% ×  $6��% �
� )  C&�6�3 (    �6+��� 0	6(��� 	6"

 ���  �% 0�0 ��=. <=Ja3b1)  �6 	% $=% ×  �
�6 

 $66��%15�
	N66� ( �66"21/16��� �66�(� 0 ?66  �66+

$3� ���  ?
	�N" <=J  . 0 $��% �
�  ?
�� �"  �6�

  ?�W.�66�� �66" �
�66�0 02/25��.�663 �66�00�	66Q 	66�N" �

     & ��:63��+ >6�� �	6�N" �/63 PO3 ��*�  �" & ��+�
 �	;�3�

 �
�!w 0��� ��*� & ��� ���.� 	�N"    ?6
� u6��  �6���. 0

 	�=�" �I�D & �=
 0 0��� ���.� ��+	Q $3�
�N. 0 & $

� �" �0�0 ��=. 2	�N" 2��	3 �" >�1  ���@�� C�D 0 ��

 C�3 �N" 0 & �V"    $6
�N. 0 & 	6�N" 0�6�� �� $�	3

  2	�6=�" �+��� 0	(��� ��6��0 �6.�.  & ���	63�&  ���6(��

(Wasserman et al., 1998)  �6�*�  2	 	" >�� �� �(
 ��

     ��6W* 	6W
0 �6" $/6@. �6.�	
� �/� <=J �+���  0 �6�

�
�� $=% �� �    H63�:� �/63 PO63 & 0��� �� $�	3

?�4 	� �� �V"�.0�0 '��Q �2�0	" . 	#� ?�W.��� �@
�;�

 $��% '& >"�;�� ×   !6" ��6;�)  C&�6�3 (  0�0 ��6=.

 �%     �6��  <6=J �6+��� 0	6(��� 	9. ��a3c3)  $6=%

 � 	% × !" ��;�20  �6�(� 0 �	Q�6��% (  �6"69/13
� 0	(��� ?
	�=�" ��(� 0 ?  ��*�  � �+��$3� �0	% .

0 
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 C&��1 8A
���E C�3 �3 0 <=J �+��� 0	(��� 	" !" ��;� & $��% �
�  �$��% '& ��-� ,�	#�
Table 1. Main effects of planting method, planting date and seed rate on dry matter yield 

in three years experiment
?�W.���
Mean

1382
2004

1381
2003

1380
2002

��� 
Treatment

t/ha

8.02 b
8.57 b
13.42 a

12.02 a
9.59 c
8.40 c

9.80 a
10.11 a
10.11 a

9.21 b
8.89 b
11.58 b

12.93 a
9.22 b
7.54 c

10.13 a
9.89 a
9.66 a

8.79 b
9.45 b
14.17 a

12.57 a
10.46 b
9.38 c

10.14 b
10.94 ab
11.33 a

6.04 b
7.35 b
14.71 a

10.57 a
9.08 b
8.45 c

9.11 a
9.48 a
9.51 a

a1
a2
a3

b1
b2
b3

c1
c2
c3

   $��% '&Planting method

   $��% �
� Planting date

   !" ��;�Seed rate

8.02 b
8.57 b
13.42 a

12.02 a
9.59 c
8.40 c

9.80 a
10.11 a
10.11 a

9.21 b
8.89 b
11.58 b

12.93 a
9.22 b
7.54 c

10.13 a
9.89 a
9.66 a

8.79 b
9.45 b
14.17 a

12.57 a
10.46 b
9.38 c

10.14 b
10.94 ab
11.33 a

6.04 b
7.35 b
14.71 a

10.57 a
9.08 b
8.45 c

9.11 a
9.48 a
9.51 a

a1
a2
a3

b1
b2
b3

c1
c2
c3

   $��% '&Planting method

   $��% �
� Planting date

   !" ��;�Seed rate

8.02 b
8.57 b
13.42 a

12.02 a
9.59 c
8.40 c

9.80 a
10.11 a
10.11 a

9.21 b
8.89 b
11.58 b

12.93 a
9.22 b
7.54 c

10.13 a
9.89 a
9.66 a

8.79 b
9.45 b
14.17 a

12.57 a
10.46 b
9.38 c

10.14 b
10.94 ab
11.33 a

6.04 b
7.35 b
14.71 a

10.57 a
9.08 b
8.45 c

9.11 a
9.48 a
9.51 a

a1
a2
a3

b1
b2
b3

c1
c2
c3

   $��% '&Planting method

   $��% �
� Planting date

   !" ��;�Seed rate
?�W.��� C���b� PO3 0 2��E 	9. �� F	�=� j	b 2��0 2��5 %�:V� ,&�� 0�.��. �.

Means with similar letters are not significant at the 5% probability level (Duncan 5%).

 C&��2 8C�3 �3 0 <=J �+��� 0	(��� 	" !" ����� & $��% �
�  �$��% '& 	#� H%	� s.�
�& �
�� 
Table 2. Combined analysis variance of planting method, planting date and seed rate effects on

dry matter yield in three years

  ,�V"	� ?�W.���(MS)
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<=J �+���
Dry matter yield

20��E ��0
df

,�	��n  u"�:�S. O. V.

38.78*2C�3Year
3.646

�OJ�OJ�OJ�OJ
Error

717.72*2$��% '&Planting method
72.52**4 C�3  ×$��% '&Year xPl. Method
3.00 12 �OJError

276.95**2 $��% �
� Planting date
19.62**4 C�3 × $��% �
� Year x Pl. Date
16.04ns4 $��% '&  ×$��% �
� Pl. method. x Pl. date 
6.07**8 C�3 × $��% '& ×$��% �
� Year x Pl. me. x pl. date
1.67 36J�OError
2.60ns2!" �����Seed rate
3.84*4 C�3 ×!" �����Year x Seed ra.
2.14ns4

 $��% '& $��% '& $��% '& $��% '& × × × ×!" �����!" �����!" �����!" �����
Pl. me. x Seed ra.

0.70ns8 C�3 × $��% '& ×!" �����Year x Pl. me. x Seed ra.
1.52ns4 $��% �
�   ×!" �����Pl. da. x Seed ra.
2.50ns8 C�3 × $��% �
�  ×!" �����Year x Pl. da.  x Seed ra.
1.83ns8$��% '&×$��% �
� × !" �����Pl. me. x Pl. Da. x Seed ra.
2.79*16C�3×$��% '&×$��% �
� ×!" �����YearxPl.me.xPl.da.xSeed ra.
1.31108�OJError
11.42CV%

* &** :� H� 	  �"�:V C���b� PO3 0 �05 &1�-0  .* and **: Significant at 5 and 1% levels respectively.                               

ns :�:V�	�w�0   .ns: Non significant.                                                                                            

 C&��3 8 �
�  �$��% '& >"�;�� 	#� ?�W.��� �@
�;�
0	(��� 	" !" ��;� & $��%

<=J �+���
Table 3. Mean comparison interaction of planting 

method, planting date and seed rate on
dry matter yield

 C&��4 8W.��� �@
�;� $��% '& >"�;�� 	#� ?�
* $��% �
� * 0 <=J �+��� 0	(��� 	" !" �����

C�3 S����?�4 & ����
Table 4. Mean comparison interaction of planting

seed rate on dry matter *planting date *method
yield in years and cuts (total)

<=J �+��� 0	(��� ?�W.���

Mean of dry matter 
yield (t/ha)

��� 

Treatment

<=J �+��� 0	(��� ?�W.���

Mean of dry matter yield 
(t/ha)

��� 

Treatment

9.75 d

7.24 f

7.04 f

10.11 d

8.36 e

7.23 f

16.21 a

13.16 b

10.91 c

7.56 c

8.45 c

a1b1

a1b2

a1b3

a2b1

a2b2

a3b2

a3b1

a3b2

a3b3

a1c1

a1c2

 $��% �
�  *$��% '&

*(Planting method 
planting date)

9.19 fgh

10.53 cde

9.54 efg

6.67 l

7.53 jkl

7.53 jkl

6.83 kl

7.30 jkl

6.98 kl

9.96 def

10.25 cdef

a1b1c1

a1b1c2

a1b1c3

a1b2c1

a1b2c2

a1b2c3

a1b3c1

a1b3c2

a1b3c3

a2b1c1

a2b1c2
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8.02 bc

8.49 b

8.59 b

8.60 b

13.32 a

13.26 a

13.69 a

11.95 a

12.29 a

11.84 a

9.25 bc

9.71 b

9.79 b

8.19 d

8.31 d

8.68 cd

a1c3

a2c1

a2c2

a2c3

a3c1

a3c2

a3c3

b1c1

b1c2

b1c3

b2c1

b2c2

b2c3

b3c1

b3c2

b3c3

 !" ����� *$��% '&

*(Planting method 
seeding rate)

 !" ����� *$��% �
� 

*(Planting date  
seeding rate)

10.11 def

8.32 hij

8.77 ghi

7.98 ijk

7.21 jkl

6.76 kl

7.71 ijkl

16.68 a

16.08 a

15.86 a

12.76 b

12.85 b

13.86 b

10.52 cde

10.86 cd

11.35 c

a2b1c3

a2b2c1

a2b2c2

a2b2c3

a2b3c1

a2b3c2

a2b3c3

a3b1c1

a3b1c2

a3b1c3

a3b2c1

a3b2c2

a3b2c3

a3b3c1

a3b3c2

a3b3c3

?�W.��� C���b� PO3 0 2��E 	9. �� F	�=� j&	b 2��0 2��5 %�:V� ,&�� �.��. �0.

Means with similar letters are not significant at the 5% probability level (Duncan 5%).

       	69. �� �+	6K� !6" ��6;� ?�6" �6 	% $=%  0	6(���

�66:V� ,&�66�  <66=J �66+�����66. 0�66�& 2�00 �66:V
 �

 ��66;� 0	66(��� !66"10 �15 &20 ?66
� 0 �	66Q �66��%

 ��@(
 $��% '& $3�     	#M6� >6���� �6" �6��  �" s�

 �F�J $+�" �!" ��U3 ����� >_� �+	K� !" ��;� 	"

 � ��0�6" 20�K�I� & $��% S�. 6; ��15–10  �	Q�6��%

�� ��-�  !" 0�6�  .
�;�      �
�6  >6"�;�� 	6#� ?�W.�6�� �6@

 $��% × !" ��;�) C&��3 ( <=J �+��� 0	(��� 	"

 ���  �% 0�0 ��=.b1c2)   $6��% �
�6 15  �
	N6� ×

 !66" ��66;�15�66�(� 0 �	Q�66��% ( �66"29/12 0 ?66 

    �0 � <6=J �6+��� 0	6(��� ?
	�6=�" ��(�0 .  �6@
�;�

?�W.���,�	#�  >6"�;��  $6��% '& ×  6��% �
�6  $ ×

 !" ��;�) C&��4 ( ���  �% 0�0 ��=.a3b1c1)  $6=%
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Effects of seed rate, planting date and planting method on morphological 
traits and forage yield of persian clover

M. Zamanian1 and H. Asadi2

ABSTRACT
In order to study effects of planting date and seed rate on forage yield and morphological traits of persian clover,

a field experiment was conducted to compare there factors in traditional and mechanized farming systems in 2002-

2003 cropping seasons. The experiment was carried out using split split plot in a compelet randomized block design 

(CRBD) with 27 treatment and three replications in SPII field experiment station, Karaj, Iran. Three planting 

methods (a1, a2 and a3), three planting dates (b1, b2 and b3) and three seed rates (c1, c2 and c3) were assigned as 

main plots, sub plots and sub sub plots. The results indicated that the biological yield and morphological traits were 

significantly different over years, and different cuts. The traditional farming system with 13.42 t/ha, 5 september 

planting date with 12.02 t/h and 15 kg/ha seed rate with 10.11 t/ha had the highest biological yield. The interaction 

of the traditional farming system×5 Sep. Planting date ×10 kg/ha seed rate with 16.68 t/ha of biological yield was 

the best combination. The combined analysis of variance showed that there was a significant effect of year on 

biological yield. It can be concluded that the traditional farming system, 5 Sep. and 10-15 Kg/ha seed rate is 

recommended for forage production. 

Key words: Persian clover, Planting date, Planting method, Seed rate, Forage yield and Morhplogical traits.
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