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(9) K]N2�  
(GP*SL)/100=  4SVI  

GP K�2EL 5Q��  
�$SL  KN K[���I �E; S�i���	


"����"	  

��A @#� $2 o� @���� ��=�2� !�EN ��	�� 9��  ��

o����2 
Vi�� $2 :Q�> 9�� =�2� :��l�  K��h� ���

 ���">2 c]� �� �� S�i���	 K#��Z	  1��	$J5  �N �5Q��

��� $2 =��q"�2�2�A2 SAS .5� ��h�2  
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���	�� �N �2E� ̂ �4�6�L5��2 9�������

 !�	$ b5	 KN (
���	�� $260  R2EM @#O� KN �hV	 $�
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��	 :�� �"�4 �� ��I

 9�	� �� ��V�  �E��20 
"��� KL��@Y�/ !��	 �2�I 9��

500 
��	  �"�4 �� ��I1000 
��	 _."M2 �"�4 �� ��I


VH		 9�2�
	 
�0 �E; KN .5�� =5��� K0 ��0 !��N !2E�
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"��� KL��^�4�6�L 5��2 �N =2��� �2�I500 
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VH	 �E; KN �"�4 �� ��I 1�2�A2 z��N 9�2�

eM��K�2EL 9�� �5L) 5� 5��� ����� KN @6#� 
�$1.(  

  

  

  

  

  

  

  

���� 1 : �	
� �� ����������� �9): � 
�. ��� ;�2�
�� ,�4
!�,���� #
$������ 1�5  

                                                             
1- Final seedling field emergence percentage 
2- Seedling field emergence rate  

3- Mean time germination  
4- Seedling vigor index  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

4.
4.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

7-
01

 ]
 

                             4 / 12

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.4.4.1
http://rangelandsrm.ir/article-1-819-en.html


 ��� ����	 
���� 
��� �����������/  ��������� / !�"#	$ 9813                                                                          575  

 

 

�	�  

)c°( 

^�4�6�L 5��2  


��	)(�"�4 �� ��I 
K�2EL 5Q��
�$ 

K�2EL @���
�$  

($� �� �PN) 
 �PN K�VN1 

5 KL�� 

0  10/5de 1/3f 17/3f 

500  33/7a 4/7a 154a 

1000  26/5b 3/9b 118/5b 

10 KL�� 

0  7/5fg 1/1f 21/8f 

500  24/5b 4/3ab 108/7b 

1000  17/5c 3/4c 67/21d 

15 KL�� 

0  6g 1/5f 24/6f 

500  18/5c 4b 90/1c 

1000  12d 2/9d 60/6de 

20 KL�� 

0  5/3g 1/5f 25/3f 

500  9/1ef 2/5de 46/8e 

1000  10/25de 2/1e 57/7de 

 c]� �� 9�2� 
VH	 _."M2 9��	J ��l4 $2 !E	$J n��2 �N 5V��N `�"�	 _�> ^� 92�2� :a25> K0 
��� S�i���	 !E"� �� ��5 .5��25� 5Q��  
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 :�� 
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500  1000 
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VH	 �"�4 �� ��I K� �� �� .5� �2�

K�2EL 5Q�� S��"��N @Y�/ ^�4�6�L5��2 ����� �N 
�$

� !5N �� !J S��"�0  
���	�� $2 :6a @�5N 
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�$ K�2EL 5Q�� �N 5��� 9������� KN @6#� 
�$  �qQ

 �5L) 5� 5Q��2.(  
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�$ K�2EL 5Q��  

(%) 


�$ K�2EL @���  

($� �� �PN) 
 �PN K�VN1 


���	�� !5N 

0 

0f 0e 0f 


���	�� $2 :6a 10e 2d 29/7e 


���	�� S�> 10e 1/8d 29/6e 


���	�� $2 5HN 10e 1/6d 29/6e 
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500 

0f 0e 0f 
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1000 

0f 0e 0f 


���	�� $2 :6a 36/5b 8/7a 187/5b 


���	�� S�> 19/5d 4/3c 83/43c 


���	�� $2 5HN 10/25e 1/7d 33/18e 

 c]� �� 9�2� 
VH	 _."M2 9��	J ��l4 $2 !E	$J n��2 �N 5V��N `�"�	 _�> ^� 92�2� :a25> K0 
��� S�i���	 !E"� �� ��5 .5��25� 5Q��  
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"��� KN �2�I
VH	 �E;K�2EL 5Q�� 1�2�A2 D6� 9�2� 
�$

 �5L) 5�3.(  

  

����3-  ;�2�
�� ,�4
!� ����������� .�� 
* =
�5,���� #
$ �	
� �� 
�. ������� 1�5  

^�4�6�L5��2 ��N��0 !�	$ �	� )C°( K�2EL 5Q��
�$ (%) K�2EL @���
�$ ($� �� �PN)   �PN K�VN1 


���	�� !5N 

5 KL�� 0g 0j 0f 

10 KL�� 0g 0j 0f 

15 KL�� 0g 0j 0f 

20 KL�� 0g 0j 0f 


���	�� $2 :6a 

5 KL�� 47/9a 7/3a 261/7a 

10 KL�� 34/7b 6/7b 152/4b 

15 KL�� 26/6c 6/2c 143/4b 

20 KL�� 12ef 3ef 70/7c 


���	�� S�> 

5 KL�� 28/6c 3/8d 80c 

10 KL�� 18d 3/3e 66/6cd 

15 KL�� 12ef 3ef 51/6de 

20 KL�� 11/8ef 2/8fg 65/22cd 


���	�� $2 5HN 

5 KL�� 17/6d 2/5gh 44/4e 

10 KL�� 13/3e 2/5gh 44/4e 

15 KL�� 10f 2h 38/7e 

20 KL�� 10f 1/5h 37/3e 

n��2 �N 5V��N `�"�	 _�> ^� 92�2� :a25> K0 
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VH	 5�� 9�� �EN �2�

)001/0p< .(^�4�6�L5��2 @Y�/ :N�Z"	 �T2 
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@Y�/ ���� �� K0 �2� !��� 9�	� ���5 
"��� KL�� �2�I

K��� �E; S��"�0 9�	�  K 15  20 
"��� KL�� �2�I

K��� �E; S���u�NKa�� �K  .5V"�2� 2� K[���I �E;  K 

��V ^�4�6�L5��2 @Y�/ :N�Z"	 �T2 
���N S�× !��� �	�

 1�2�A2 DLE	 ^�4�6�L5��2 !E	�E� ��N��0 K0 �2�

eM��eM�� �� !J @Y�/ 1�2�A2 �	2 5� 5�� 9�� 9��

K��� �E;Ka�� �E; �K 
VH	 b�q� K[���I �E;  K  -

 �5L) ��O� ��h�2 2� 9�2�4 ^�M !$ �d��"� KN KLE� �N .(

2�A2 �N K[���I ��� !J �25Z	 �^�4�6�>5��2 @Y�/ 1�

 9�	�  @A�� 1�2�A220  ^�4�6�L5��2 @Y�/ �N KL��
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� �� ����������� �9): � 
�. ;�2�
�� ,�4
!� ��  #
$������ ,?$
��  
�	�  

)c°( 

^�4�6�L5��2  


��	)(�"�4 �� ��I 

K��� �E;K   

)cm( 

Ka�� �E;K   

)cm( 

K[���I �E;  

)cm( 

K[���I ^�M !$  

)mg( 

5 KL�� 

0  1/2e 1/5f 2/7f i4/0  

500  3bc 4cd 6/9d 2/3g 

1000  2/9c 4/2c 7/1d 2/6f 

10 KL�� 

0  2/3d 2/6e 4/9e 0/5hi 

500  3/1bc 6/1b 9/2c 2/9e 

1000  2/8c 6/3b 9/2c 3/4d 

15 KL�� 

0  3bc 3/2de 6/3d 0/6h 

500  3/3bc 6/2b 9/5bc 3/3d 

1000  3/5ab 6/8ab 10/3ab 4/1b 

20 KL�� 

0  3/1bc 3/3de 6/5d 0/62h 

500  3/9a 6/3ab 10/2ab 3/6c 

1000  4a 6/9a 10/9a 4/3a 
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 :6a �����  S��"�0 5��� ����� K0 �2� !��� 
���N S�2

K��� �E; �25Z	 S��"��N 
���	�� $2Ka�� �K  �K 

  K[���I 
�0 �E; KN .5V"�2� 2� K[���I ^�M !$


	 9�	� K0 @qI !2E�20 
"��� KL�� \E]� �� �2�I

 S�2 �E; !2��	 S���u�N D6� 
���	�� :6a 
�������

eM��K���) ��Ka�� �K  ^�M !$  K[���I �K 

 �5L) 5� 5��� ����� KN @6#� (K[���I6.(  

  

���� 6:  � 
�. ��� ;�2�
�� ,�4
!� ����������� .�� 
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�5�	
� �������� ,?$
�� ��  #
$  

 ��N��0 !�	$

^�4�6�L5��2 

�	�  

)c°( 

K��� �E;K   

)cm(  
Ka�� �E;) K cm(  ) K[���I �E;cm( 

K[���I ^�M !$  

)mg( 


���	�� !5N 

5 KL�� 0g 0h 0i 0i 

10 KL�� 0g 0h 0i 0i 

15 KL�� 0g 0h 0i 0i 

20 KL�� 0g 0h 0i 0i 


���	�� $2 :6a 

5 KL�� 4/5b 4/7f 9/2ef 3/2d 

10 KL�� 4bcd 7/7b 13c 3/7c 

15 KL�� 4/3bc 7/9b 14/1b 4/1b 

20 KL�� 5/6a 9/7a 15/3a 4/4a 


���	�� S�> 

5 KL�� 2/5f 5/2ef 7/7g 3/1d 
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