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Abstract Article Info 

Background and objectives: Many of the country's rangelands are being degraded 

due to improper exploitation and environmental pressures. Restoring the efficiency 

of these ecosystems requires management and improvement operations. In severely 

degraded rangelands, artificial restoration operations, including the introduction of 

plants through seeding, are effective methods for improving rangeland conditions. 

Traditional seed introduction methods often fail due to harsh environmental 

conditions. Seed coating or pelleting, which involves covering seeds with protective 

materials, minimizes negative environmental effects and increases plant 
establishment. This study investigated the growth and germination success of 

Medicago scutellata and Onobrychis viciifolia using the seed pellet method to apply 

this approach on a large scale for rangeland restoration. 

Methodology: Pellets were prepared for seeds of Medicago scutellata and 

Onobrychis viciifolia by adding vermicompost to clay. Seed pellets without 

fertilizer were also prepared using clay alone. Fifteen seed pellets were prepared for 

each treatment combination, including alfalfa seed pellet treatments with and 
without fertilizer and spruce seed pellet treatments with and without fertilizer. The 

pellets were planted in designated plots at the research site of Urmia University in 

late May, and irrigation was performed as necessary. The number of grown pellets 
and seeds in each pellet were recorded continuously from the start of growth. After 

reaching maximum growth, seedling height, leaf length, and leaf width were 

measured. All data were analyzed using two-way analysis of variance (ANOVA) 
with seed type and fertilizer as factors. Means were compared using the Tukey test. 

Results: The results showed that in all treatments, the morphological growth of 

Onobrychis viciifolia was higher than that of Medicago scutellata. Onobrychis 

viciifolia had a greater number of seed balls grown (12.33 balls), a higher number 

of seeds per ball (1.87 seeds/ball), and greater plant height (10.42 cm) compared to 

Medicago scutellata, which had 3.16 balls, 0.4 seeds per ball, and 3.98 cm, 

respectively. This success could be due to the specific growth characteristics of 

Onobrychis viciifolia. Pellets with vermicompost fertilizer had lower leaf length 

and width growth rates (0.69 cm and 0.38 cm) compared to seed pellets without 
fertilizer (1.04 cm and 0.58 cm). 
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Conclusion: Vermicompost fertilizer, due to its high nutrient concentration, 

inhibited seed germination and reduced plant vegetative growth when added to seed 

pellets, especially at the beginning of growth. However, adding very small amounts 

of a nutrient or a safe nutrient to the seed pellet clay may provide better results. 

Given the high growth potential of Onobrychis viciifolia compared to Medicago 

scutellata, Onobrychis viciifolia should be used in rangeland restoration projects 

through seed pellet preparation. 

     
Cite this article: Faraji-Hajibaba, F., E. Sheidai-Karkaj, M. Mofidi-Chelan, 2025. The Role of Using Vermicompost 

in Seed Ball Composition on the Growth of Medicago scutellata (L.) Mill. and Onobrychis viciifolia Scop. Seeds. 

Journal of Rangeland, 18(4): 599-616.  

 
  © The Author(s).                                                            DOR: 20.1001.1.20080891.1403.18.4.8.0     

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
8.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                             2 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.8.0
https://mail.rangelandsrm.ir/article-1-1291-fa.html


      
 

601 

 

  

 

���  ����	
� ��  
����
���� �� ����� ����� ��� )seedball (�� "#� ���� ����$�%Onobrychis viciifolia 

Scop.  � Medicago scutellata (L.) Mill. 

  


&�' 
&�( ��)�(����1+��� $�"�# ,�-��
� .*2123 $"��� 
4��� .3 

  

1���� ��	
�� � 
��� 	��� ���
���� .-  ���������� � ����  ��! ����� "#�#	� $�����  �%&'�� ��(�)* ���
�  	+&'����#� �$����� �, .  

2  �.�/0�  	
0#�' . ���������� � ����  ��! ���&'�� $����� �$�����  �%&'�� ��(�)* ���
�  	+&'��,��#� �. ,�#��  :$��'
e.sheidai@urmia.ac.ir  

3���������� � ����  ��! ���&'�� . $����� �$�����  �%&'�� ��(�)* ���
�  	+&'��  .,��#� � 

 

 ����� 6�-2)� �"�73    

:����� 9��  

 3��� $4�5�–  �&6�78  

  

1403 "�& <18 ����# .4  

  

  

�(�>�� ?>���  27/07/1403  

 :�>��>� ?>���01/11/1403  

 :@�>�A ?>���17/11/1403  

  

  

�B��:$"��� $�%    

  ��=� >��8  

  � ��! $#=?�  

  �	�� "#��	@�  

  �A��  

 � � ��! B�C���  

  ����� ���D  

 .���  

 

:C"% � ����
   ��� �E�  �� ��&� ����� F�  ����0�  G#��� .�D �� �H�@� ��6��&I �# � "����' ������

	
J06  KJ0����� L#� �#���� "&!F�� �  �DMN� � �J#�#	� O���P� 
�Q'� 
��J0� �6 "��  $� �H#��� �� .

 $� ���
R� �#��D� O���P� �	��� 	#	� ���� G#���  ���8�=� S#�* F� $5H
� $� ,�6��! ,��� ���� 3���

�� ��P� $� ���� "�(T� ��)�� �� ��E�� U�� "��  
���� O��N $� ,� ���5J�� � ���� $� �=� ���� .���

$� �+# ."0�'  ��P6 "�5I�� �� $&�P6 ����� �H�@� "�� V#��� 3�4� F� U����6 "WI�@� F� �=�  3P�  

>��8���  ,���  �=�  "��  $�  ��   ,�  ����  >��8 	
6�  XH�  �Y��Z   �=�  ��  ��  ��  ���	'��!  ��  O��E�   �C
�  

�H�@�  ��  $�  3[�	D   	'���  �  ,���  ���5J��   ��!  ��  >#��I�  	
6�.  O���P�  >��8���  $4��! �# �=� ,���  �=�  

����  ���!��Y  F�  $�  �HZ  ,��JI�  ��=�  �PY � V�@� �+&Z 3��5� ��  ,���'�Y V��� ����
�Q'�  �����!  .


�Q'�  S�5@� ��T�D ���� ����� �  F�	'����! 	�� � "�5I�� $'��Y�'F ,�6��! $Q'�# � \�]�� ��   ��CJ��  

F�  $�  �=� $4��! U����W
�  $�  ���!���  L#�  U��  ��  XH�   ��J0!  "�Y  ^MN�  �  ���D�  �����  "�� . 

@�� � ����  :�%��  L#�  S�5@�  $4��!  ����  �=�  ��  $'�!  Medicago scutellata  �  Onobrychis viciifolia    "@�

��� ,���I� ��P��  ����"��]P� \� $� 
�	[� $� $��� 	#��! .$4��! $+
#� LPT  _�I�N ��' ��� ,�	� �=� ��6

  ��	(� .	� $��� \� F�  ��CJ�� ��15  �=� $4��!  F�  �6  G����  ���P��  ��Y��    �� $Q'�# �=� $4��! ��P�� 3���

  ��$��� ��� 	[�I � ��� ���D $4��! B�' �� �� \�]�� �=� $4��! ��P�� � ��� 	[�I � ��� ���D $4��! B�'  	� .  

$4��! a]��� �W' ���� ��P�� G0D �� �6 O�� b�R�� �$�����  �%&'�� ���5�5@� "#�� �� �[�� ��Z   ��

"���  �� "&�)#��� �Z���    �=� ��	(� ��' � $JI�#	�� $4��! ��	(� "I�! O��N ������ 
Fc �[��� �� � 	'	�

.	� ")E �PJ0� ��* $� 	�� B��� ��	J�� F� $4��! �6 �� $JI�#	��   B�C��� �	�� �d��	D $� ,	��� F� 	(�  

$e6��!  �  ��'  .�*  �  f��  A���6   F�	'����!  	�  �  ���P�   ����6  F�  S#�*  U��  �����  $#�Q�    �� a'�#���

$I�*    � �=� B�' ��J��I �� "@�L�%'��� $0#�5� � 	� 3��@� ���  ."I�! O��N ���� ,��F� V��� �6   

+>�	�  :g#�J'  ���D  F�  ,�  "��  $�  ��  ���P�  �6��P��  	��  �+#h�4�I���  \�]��  ")0'  $�  	��  $Q'�#   �J&��  

 ���  �  ��+�P�  ) $JI�#	�� �=� $4��! ��	(� j�@4 F�  \�]��33/12    �� $JI�# 	�� �=� ��	(� �($4��!  $4��!

)87/1  )  ��! B�C��� �($4��! �6 �� �=�42/10  �J'��$� $Q'�# $'�! $� ")0' (�J�  ,���� �� G����16/3   �$4��!

4/0    � $4��! �6 �� �=�98/3   �J'���J�  "�5I��������   ���  � ."��L#  5I��"�  ��	'���  ��'�  F�  �!7#� ��6  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
8.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                             3 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.8.0
https://mail.rangelandsrm.ir/article-1-1291-fa.html


 

602 

 

b�Z ���o  .	��� 	�� 
�%
6 �� \�]�� L�
eP6$4��!��6 ����� ��� ����"��]P�   � .�* 	�� j�@4 F�

  �#��5� �� A�� f��69/0    �38/0  �J'��$4��! $� ")0' �J�  ��� ,�	� �=� ��604/1     �58/0  �J'��  �J�

  .	
J��� ��JP� ,����  

�D�	�  :$���  ��� $� "�� L#� F� ���D g#�J'����"��]P�   $� O��N �� �#�=p �N�
� �c�� "W�p 3�4�

  �	�� B��� ��	J�� �� b�R�4� ��� �=� $4��! $� ,���I�q���  ����  $'��Y�=� �'F  �  >6��  	��  �&#��    ��!  

L#� �� .	� 	6��Z�� �W' $� .�D  r# �# �#�=p  ��� r# K� ���Z �#��5� ,���I� 	���� �#�=p  ��� $� �HZ

  .��� 	6��Z $s��� �� ��J�� g#�J' �=� $4��! \�  F� $Q'�# �=� $� ")0' \�]�� �=� �c�� 3�0'�J8 $� $Y�� ��

�!7#� j�@4�� ���
&�8 �$(4�H� ���� �	�� ��6^�* �� $'�! L#� ���  $4��! $��� S#�* F� ���� ���D� ��6

  .���!  ��CJ�� �=�  

  

:��E	
�  �Y�D �Y�I,Mt �	�C� .
  �g��� ��	�� .�  �.u �����  �1403.   >5'    ��CJ��   F�  ���� "��]P�   ��   G����   $4��!   �=�  )seedball  ( ��   	��  ��=�  

$'�!��6 Scop.Onobrychis viciifolia  � (L.) Mill. Medicago scutellata.  �����18)3 :(599-616  .  

 

 DOR:  20.1001.1.20080891.1403.18.4.8.0      

�#��,��#� ���	(��� �P�� LPQ'� :              © ,�!	
0#�'      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
8.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                             4 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.8.0
https://mail.rangelandsrm.ir/article-1-1291-fa.html


             ���  ����	
� �� 
��� �
���� ��  ����� �����   ��� )seedball  ( ��  "#� ����  ... / 
&�' 
&�( 1���7�% � ����  

  
 

603 

 

 ��"��  

"���  K�5J0�  ! ��=�,�6��    �(�����I� � >#    >��8

! �6��  �+#  U�� F��6�  D� ��� �� �������8 � K�����   ����  

$����
R� O��N  "��  )32(  .  .�D L#�  ��0�����  �  F�L#  

UM��6 ����  ��� K�   r#  ����KJ0�    $� ���
R� O��N $�

3�4�  ��J��  ���	@�  �=� $�  G��
�  �  ��'  �,���  �'����#  

  3+&� �� ,� ���5J�� � 	�� �� �=�  $Y�����  ���)36(   ��

' S*�
�$P�r&Z  ��� $�V#  ����  $'��Y�'F   "��  �����

�* F� "0+� .�PJD�S#  5J0� "���K�  ����  !,�6��   ��Y�

  ����)7(.   F�  ���!��Y  ����  �#�6��+6��  LJI�#  ��  L#�  F�

 h��8 L#� "0+�."�� ����T � 
Fc �6  

�+#  U�� F��6 �  ��	D �� $� $Y�� G4�Y�    $H��� $�

��I  ,�	
#  5I��  ��  ,�  	��  �  �=�  "���"�  ��J&�     ��P6

h�4�
+� F�  ��CJ�� "���    "��� F� 3)[ ��=� ,��� >��8

� ."��L# ��I	
#   "��  	� B�	�� L8�h �� ��� L�4�� ���� $�

>��8 3���  ,���   c �� �=�$#��    F�  �v�Z\���6  �    �#�� �#

�'���I�  �6"��  )4�(  P�� ���
� �� $��   
�' $��6�    w�J��

  $�Seed bomb  �Extruded seed pellets�pellet   �seed 

coating�seed encrusting   �Seed conglomeration  

  "��  ���&�)10(.  L#�    V���  �=�  ��+�  F�  $�  >��8

DO�'���  !��Y���  ��P6 F� 	
�L�  �*S#  �,���   $'��Y'F� 

	
t "�� L+P� ��L# ��I� �����>#  	6�)35� 25� 18 � 20  

  �37(.  $4��!�6�  I��  U���  	
t F�  	(�  �=� �    �$5H
� ��

B���  $�   v��  LJ�����   �  ��MJ�,	�  $+�  �   ����6�  

rt��   +&� �� \� v�Z3�  ��	6�  )4(.  �L#  $+���6    v�Z

! >��8 \� �6��   � >6�� �� KD����	
6�  ��J�� ��  

=?� ���� 	
'�� ����
� $� �  ��J�� ��  C� O���Y�� $�	�   ��

��I�>#  ��	6� )26(.  ��  5I�� b�RZ�"  $4��! U��  �=�

C�J��  3�����  ��  �  ����  >5' #J0�    $Y��  3����  ,�  $�

��  ��  �   ��P'�$  $4��!  F�  ."���  .�J
�  "@�  ��  ��'�  �=�

������   � q���  $��$4��! ���  �=��  $�D�� $�  $'��Y �'F 

���!  �����  "0+� ��   h��8  �  	��'�  �  ,���  K��C�"    �

���  ,��)'  G��
J��O�)  !  ��  ��Y��$4��  �+J0+�  �

 $4��!  ������ �� >
���8 � 35' � 3PD 
�%
6 �� �=� ��6

 ���[ \�J�� �� 
	� ���=Y "��*� G��
� "��	�%' 
	�

  ��=�  ����  �#�=p  ����  ,���"��  )27  �15   �  13  .(  ��

  r�
+� b�RZ�=� $4��!  >��8 �  O�(4�H� ,� ,��� ���

"�� $JI�! O��N ���	@�  $�    ��'� F� �Z�� $� $���� ��

��   ���� ���!.  $�  �&6�78  ���  $�  rP�  ��W
� �= 

Artemisia tridentata    $�'  _�)4�p	
�F��    SP�  ��  "���

�8L�#���  "��    L#� $e6��! 3�4� L�P6 $� O�[�� �6�! �

  $'�!� v�Z F�,���  �P' ��  ��  �=� $4��! r�
+� F�  �����

g#�J' .	�  ��CJ��  ,�&'  ���    $�$JI�# 	�� ,�6��!   $4��! F�  

� 	�� �=���J&�  � �=� $� ")0'��P�  	
J���  	&'  )14 (.  

5@�  ���5�    �%#�����  �����  $'��Y  ��+�P�'F�  ! �� 

Stylosanthes capitata   C�J��  ^�H�  ���    $�  $���  F�

  �=� u��*� >��8 ,��
�	�  ��CJ��  .$JI�#�6 �  5@���'� S�  

� $� ��� ,�&'L#  $� >��8� ���� ,��
����T    �=� u��*� ��

?�  ,�+��  $�  "�����  N�RZO��  I#��h�4�#+�    ��  �6�=�

 �  K6��I��  ��  .	
�L#  �J'  .�D g#  ,�  uMZ��  ���  ,�&'  �6

��=!�E��    � 	�� q��� $��� �� >��8 ��=� 	�� �� ")d�

$(���  .��'S. capitata   P'�) ���32(.  &6�78 �  �%#�    ��

����  ,��
��  %'�%t �  $4��!  x���8�=�  F�  B�C���   �  ,���� 

��Ey�  �MJ� �� B�C����    
�Q'� ,� ,	�	��J' .g#   z�&�

���  �� �� B�C���  $��  ���	' �E� $J��8 LJ0+�  )24(  �� .

 ��(4�H��%#� �    ,��
�	�  P�� >5' "��� 3RI ,��F�    ��

 $'��Y'F�  � �,���    	'F�6�=� ,	'��  �=� $4��! ��J' .����  g#

  S�5@� L#�  "��� $� ��� ,�&'Digitaria abyssinica�   ��

 $'��Y G��
��' 3RI U�� � K�5J0� "&� �� �6 �� �'F

>��8��!	'��  ���  ����  K� _M��� �=�  ,��� ����  !  ��    ��

���V#  >��8K�5J0� �=�  "��� $�  ")0'  ,	� ���   c��

���  )3(.    ���5�5@� �*  �%#�   >��8 �E� ����� u	6 ��

  �� 	��  	
6���)�� ��6 ��J��� � �'	(� ���� �� �=� ,���

    ��!Foeniculum vulgare L.    ,��
�	�  � {
�P#��8

��J�����#�  �  �'	(�  ���� ��  �J0#F  	�� >#��I�  q���  �6

  �   	� �+&Z >
�  V#���  ��  $'�#F��  �&#��  �  $e6��!

 �+&Z >
� V#��� �� \�'������  	�  ��� >��8 ��P��

 � 3�I���� ,���� L#�J&��  K#�'�  $� �� �'�	�0�� �J'� ��6

  ,��
�  L�
eP6  ."���   ��P6	�    ��  �=�  >��8

��J�����#�$'��Y  �6 >
�  V#���  ��  ��  �=�  \���F  �'F

��� >#��I� �+&Z � .���'  )11( .   ��W
� $� �%#� �5�5@�

.���I �E� �����  >��8  �=�  �  b��Z  �+#��I  
	
!   ���  

,�&' �������  $� ���  >��8 ��P��  $'��  ��  5/1   ��8 	N��  

3�
#�  �3+4�  15/0   	N��  O�
#74�  �K#	�  1/0  	N��   ��8  
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3#���   �	���  8   �%'�   ���  	N��   �{'�  3  	N��  O�C4��  

�
��'���  1   	N��  ��  ,h��	�6  O�C0I   K���J8   �  15/0  

L#���E�� "�P#F�	
���� 	N��   �  ��� >��8  $'��Y   �'F   �=�  

��  $�  ��*  �E��  |�'  ��P��  L#�  L�
eP6 .	6� �� >#��I�  

U�#�    $�  ��  >��8  13/2  	N��  �  |�'  �!	���8  $'�� 

$�  ��  >��8  5/2  �   ���  >6��  	N��  L�
eP6  	N��  

 $'��Y�'F  $�  ��  17/99  	N��  ��  >#��I�)  	6�38  .(  ��

�����  �%#�   $4��! �=� �E�  $�  ��t���  ��CJ��  ��  �
J)� ��

) 	��� r#��0��  ��P6ABA) r���0�4�� 	��� �(SA  �� (

$'�� w�(T  "���5�   �  w�(T  �'F  $'��Y  ��  �����  ��6

$e6��!  q���   	�  "�8  $'��  }	'��P'  ,��
�  ����  $�  �6

 ) �)0' 	�� |�' >#��I�RGR  $� "���5� ��)�� � �6 .��' (

) ����CR  ��+�P� �  ��� "0#F >#��I� q��� "#��' �� � (

�����  )34(. 5@��5�  �� �� ~�)��� ��$
�F���    U�� $4��!

�=�  ����  �����  ,F���	#  F��  ����#  $)
Y�6�   ���F ��  

 ��PJY��  ��RJ[�  ��  �F  ��L�  F���&��  5�  �� \��  

�6��&��  ' � .�%
�$#�Q�  "�� $JI�! O��N  )8(  .  g#�J'

$�  ���  ,�&'  $4��! 	�  ^MN�  �=�    ���D=?�  �����    ��

4�� 3D���$�  $JC6 ���t �� $�) 	��  ! ��+�P� (.�� �� $t 

��I� ��>#  �� .	6�  ��  5@��5�    V��� �%#� ��    ���#F�� u	6

  �E�  
��'�+��=�  $4��!   ��!  $&#�  $5H
�  ��$t  ,F��  ��6

."I�! O��N 	#�����  � ��WJ'�� $� ���   �=� $4��!    j�@4 F�

��Y�  � � �#��P�  ��� ��V#    �� v�Z r#  5�\��   rt��

J'�� 	
t ��	D �� �Ey� �J���    .	'��=%�$���W
�   >#��F�  L#�  

$�T�I��F�  ���  O�&#  ,�J��6�    	��  �  	�  
�Q'�  v�Z

�$&#  ���  �G�  ����  ����  3@�  ��  v�Z  .��@��   ���[

��' �� ."I�!"# J'$Q� �L# 5@�O�5� E����  ")d��=� $4��! 

�� ��� � 	��$&# � �\���� ! ��  ��� O�)E� �� )21( .  

�   	� ��o ����� \���  ��L#  �  z�&� $J+'� ���

D��* $��  4�N��  �J�� x��J'� �L#  ���G�    w�J�� ���� F�

����  ��$�  $4��!5I��  ��  K��  �����  F�  �=�"�  ^�*�6 �  

��I�>#  ! >��8�6��   4� $� "�� L+P� $� ��t }"�� 3� 

I�� $Y�� 
	� �   �@' $�  ��$�  	� �,�,��#   ��T ��t� �� ����

��RJ[��  h�4���  ��+#  ,��)Y =8�'��#  �P'  	#)5    �16 (. 

���� ,�
����#  � F�  ��CJ��.��	�    O�(4�H� �� �=� "��� ��

F�� w�J�����#  4� "��  ���Z r@� � �  � ��L#  ��� .�DG�  

�� ��  ��CJ�� ����$�  �.��	�    $t $� "�� 
���� �� F�
6

����)�  ��� ��  �=� $t�  ������ �d��	D 	'����#    ��P6 $� ��

� F� .	��� $J���L#  ' ��F��   B��'� b�RZ �� O�(4�H� "��

!  O��N   ��CJ��  ����  �������  �J��  ��L#  ��� ����  G�  

���
��#    .���  �r&Z $P�' ����� �� �#�� F�4� $�3�   ��

�=p  �N�
�  G��
�  ,��)'  \�J���#  T�  ��  ����� "(�  

(Tw�  �L#  ���T $J+'�  "��  ��� $��  �	J�� 3D����#   	��

!$e6��  �=p  �����#  ! ���[ \�J�� �����  .F�  L#�  ��   L#� 

S�5@�  ��  �W'  ����  $�  ��� �E�  �+#h�4���  ����"��]P�  ��  

,����  	��  ��  $'�!  �������8  ��  ^�*�6�  D��#��  � r#h�4�� 

  3��� �����$Q'�#   )Medicago scutellata (L.) Mill.  � (

 \�]�� )Onobrychis viciifolia Scop.  ��  ��  �F���]�  (

 8 $� 
�	[� �^�* ,��� SI�� O��N���
&�   .��� ,� ������  

  

����   �  @���%   

��J� K��� 
� L��" �  �#��  

$�����  �%&'�� ���5�5@� �T��� �� S�5@� L#�    �[��

�4F�' "#�� ��   "�� $JI�! O��N L#� ���I��?Y "�([�� .

  �#��I��?Y .�* �� "#��37    � $Y��39    � S�[�15   $�'�E

  �#��I��?Y f�� � �[��44   � $Y��58    � $5�[�59    $�'�E

 � ��� �J�� O��N $� �I��!�8�� j�@4 F� �T��� L#� ."��

   ��	@� B�C���1361    "I�� �� v�Z � "�� �#�� XH� F� �J�

���4-  ��	D  ��  $J#	���  �  ���1/7    �+#�J+4�  "#�	6  �

23/0  �J'�� �� \�� ���� S)* $5H
� K��[� B�' ."�� �J�

$P�' F�  h�)�� U��  ��� r&Z"�� V��J� O���D $Y�� .

  F� $5H
� $'��4��9/1-  �J'�� $Y��  �!	'��� L�%'��� � ���!

400 ����  ."�� .�� �� �J�  

$���W
�  ���$  $4��!  �=�  )seedball  (����  ����  '� F�  

3���  �=�  �r&Z  ���  �"��]P�  v�Z  \�  �  x�  "��  .��  

L#�  \���  g
8  "P0[   v�Z  \�   ���[   ��   r#  "P0[  

"��]P����  ~����   3���   	�   � a]�  x�  $� ,����  �I��  

$�  ~����  $I�T�   	�  $�$+#��*  3!  ��Q#�  ���  .a]�   ��  

"�����  ,����  5/22  
�!  3!   ��  "��  $�  O��N  $4��!  ����  

3#	)�   	�  .��=�  ����  �����   ��  L#�  S�5@�   3���   ��!  

\�]��  )O. viciifolia   (�  $Q'�#  )M. scutellata   ( $� "��

	� $��� ,��CN� �=� ,���8 "��� F�  .  UM� $� L#� ��  �M�

$'�! 	�   ��CJ�� �8 � v������Z ,�6��! F� G�J
� ��6

  L#� $� ��#c� F� �%#� �+# �	��� �(��� �T��� ���D� ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
03

.1
8.

4.
8.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
28

 ]
 

                             6 / 18

https://dor.isc.ac/dor/20.1001.1.20080891.1403.18.4.8.0
https://mail.rangelandsrm.ir/article-1-1291-fa.html


             ���  ����	
� �� 
��� �
���� ��  ����� �����   ��� )seedball  ( ��  "#� ����  ... / 
&�' 
&�( 1���7�% � ����  

  
 

605 

 


	� �	'	� x��J'� ��=�2 "0+� ���� b�Z ��P�� $� F��'

  �  �Y��Z  ��6�HZ  >6��  u	6  $�  ��t  ���  �=�  x��Z

 $'��Y ��� �� �=� $4��! �	
���P�� �E� _�I�N �����  �=� �'F

�� ."��  ���  $�D��  	(�  ��   ��Q#�  |����  3Z��  $4��!  ��	(�  

5  �=�  ��  ����  ,�  ���[   ���  �  
�	[�  $�  
�I�6�  �	Q�  	�  .

��  L#�  b�RZ  $�  ��W
�  �����  �E�  $I�T�   ���  ,	�  

"��]P�  $�  $4��!  ��=�  r#  ��P��  ��'  _�I�N  ��  v�Z  \�  ) ��  

��P��   ��   ���  ����"��]P�   �  ,�	�  ���  ($�G����   ��I   $��� 

	� )3+� 1  .(  

  

    
,7# 1 :��K� ����� ��� � ���M 1��� ��� ,N��  1O  

  

��  "#��'  $4��!��6   	�	�4��  ��  $�N�IM�  $�   3@�  

$#��  35J
�   ���  ��  _M���  r&Z  ���!  .���t  F��  	(�  F�  

"���  ,���  $4��! ��6  $4��! ��6  ���D  �=�   $�  ��*  3���  

r&Z  	'	�  . 	(�  F�  r&Z,	�  $4��!�6  
�	[�  $�   .�5J'�  $�  

$N��  �(���  ) 	�21    �23(  .$�  ��W
�  >6��  "��[�  $#�8�6  

$4��!�6  ��   � G��
� $�N�I  �����   ��  O�� ��6  ��Q#�    	�  ��  

$N��  �(�)*   	�t  	�  .X�T��  $+'�  $���W
�  L��(�   �E�  

$4��!   �=�  $���  ,�6��!  3Z��  O��  "�����  	#��! .    ,��F

   �� "&�)#���  �Z���  �$N�� �� �=� $4��! >�8 �#  "���

.���  ���t  B�'  G����  ���P��  3���  ��P��  ���  �=�  �$Q'�#  

��P��  ���  �=�  �\�]��  ��P��  ,�	�  ���  �=�  $Q'�#  �  ��P��  

,�	�   ���   �=�  \�]��  ��  L#�  S�5@�  	�   �W'  ���[  "I�!  .

����  �6   G����  ���P��  $�  ���+� O��   �   _�(PY  12  O��  

����  "���   �����F��    3+�)  	�2(  .����  �6   G���� 

���P��  ��	(�  45  $4��!  �=�   	�	�4��  $�  ��  �6  O��  15 

$4��!  �=�  $�  O��N  w#����6  3  ��  5  ��  $�N�I    �� � �����

  ��	D20  �J'����J�  F�  K6  $4��!�6   	�t  	�  .$���W
� 

>6��  ��HZ  3����  �H�@�  x��J'�  O���6  $�   O��N  

 �I��R�  O��N  "I�!  .O�� �6  $�  3+�  3�HJ0�  �  �6  O�� 

$�  f��  60  �J'���J�  �  .�*  90  �J'���J�  "��  . ��

������ ���	' |� �!	'��� $� �([���    ��	(� $� U�]�� ��4    ���

�� $JC6 r# $�N�I $� �[��� �+&Z $N�� 
�Q'�  	�  .  
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 ��� "M�( �D��>��� �����  ��� $���� �D��>��� �����  ��� "M�( P��
� �����  ��� $���� P��
� ����� 

,7# 2: Q����# �� 6��$"E� � 1��"�3 �������>��) �%��>�� � �D��> �R��S� ��� ����� ���
 $�% ��� �R��S� ��� ����� �R��S� T��M $�%

��>�� .�
� P��
���#�' UN �� $�%����� �R��S� $���>�� � �
���� ��� $��' $�%��#�' UN "M�( $�%����� �� 1�S� $�% "M�( $�%

.(.�
� �
���� ���  

  

 ���"��$��� �%�	����A  � T����O $���O  

  ����� 3#��� ��    �
(#50    u��R� $� "��� F� 	(� F��

  ���� ,�6��! 	�� �d��	D $�  ,	��� ��  
�	[�  $�  U��P�  

��=�  	��  $JI�#  ��  �6  seedball   	#��!  �  B�C���  	��  

$e6��!  ��  �6  $#�8  ��  VZ>�   F�	'����!  	�  . ��    ��CJ��  

F�  $#�Q�   a'�#���  ) $I�*��Two-way ANOVA (   
�	[�  $�  

�����  �
(�����  O��E�  B�'  �=�  �  ���  �  ��'  �E�  3��5J�  ��  

,����  ��6�J����8   F�	'����!  	�  . B�' �� b�RZ L#� ��

  �� 
�	� �6 �� $� "��  ��� ^�H� �=� � ��� 3��� ��P��

F�  .	
J06  XH�  ��  ,��F�  ����  ��'   
�	[�  $�   $0#�5� 

L�%'�����6  �6��P�� � O��E� 3��5J� ��'� 	#��! .    

  

+>�	�  

��  �L#  >��  �J' $s��� $� �	J��g#    F� 3N�D$4��!  ��6

�=�   ���D   ��  $'�!   �(���  \�]��   �  $Q'�#   ��   ��  ��P��  ���  

����"��]P�   ���  ���  ,�	�  ��    $'�!  ��  �6 $JZ���8 

������  a]�  ��  $Y��  $�   �����6  "�	�   	��  F�  

 F�	'����!    F�$4��!��=�  ��6  (���  $'�!  ���  $Q'�#    �

  ��	(�  3���  \�]��$4��!�$JI�#  	��  ��6  ��	(�  ��6�=�  

	��  � ���  B�C���  $e6��!.�* ��6  �  f��  A���6    ��12  

O��  �����   	�  �  g#�J'  ��   ��CJ��  F�  $#�Q�  a'�#���  ��  

$I�*    3���) ��  ��J��I    B�'�I�R� ��� � �=�  (����  ��4�'�  

�����    .�	Y) "I�! ���[1  ( �  �5�$0#  �L�%'��     ��CJ�� ��

��� ,��F� F��  ���#  O��E�  ��N�  �  3��5J�  ��  3+���6  )3  

 ��5( O��N $JI�#=8 "�� .  
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 L�"&1:      

��� ���� V�	W� $�%����� �� 
%��� 6��X�YN �>���� Z�R���� �(�) �� [��>��� �>TD�  

3� �HZ  ��� × $'�! B�'  ���  $'�! B�'   	�� O��N�RZ 

11 8 1 1 1  ���F� $Y��  

 ��	(�seedball  $JI�# 	�� - 667/5 49/2 750/6 083/252  O�(��� L�%'��� 

- - 71/2ns 19/1ns 49/44** 
F 

179 176 1 1 1   ���F� $Y��  

 �6 ��  �F $'F $'��Y ��6�=� ��	(� seedball - 316/1 089/1 756/10 800/96  O�(��� L�%'��� 

- - ns83/0 **17/8 **56/73 
F 

179 176 1 1 1   ���F� $Y��  

$e6��! B�C��� �6 �� ��Y�� ��6seedball  - 60/43 80/17 80/511 90/1864  L�%'��� O�(��� 

- - ns 41/0 **74/11 77/42** 
F 

179 176 1 1 1   ���F� $Y��  

A�� .�* 	�� �6 - 6078/0 5206/0 5195/5 7680/28  O�(��� L�%'��� 

- - 86/0ns  **08/9 33/47** 
F 

179 176 1 1 1   ���F� $Y��  

A�� f�� ,���� �6 - 29233/0 00156/0 66849/1 99001/4  L�%'��� O�(��� 

- - 01/0ns *71/5 07/17** 
F 

,�&'�
(�  	
6� .�PJD� XH� �� ����99        	N�� * �** �
(�  	
6� ,�&' XH� �� G���� $� ����5 	N�� r# � ns    ,�&'�
(� uMJZ� 
	�  	
6� .�PJD� XH� �� ����95 

 	N�� 

  

  g#�J' \��� ��$I�*�� a'�#��� $#�Q�  �N� O��E��   B�'

  �J����8  ��  $'�!��	(�  seedball  	��  $JI�#   r#  XH�  ��

�
(�  	N�����  "��  �4�  O��E�  ��N�  B�'  ���  �  ��'   �E� 

3��5J�   ���  ��  $'�!   ��  ,����  L#�  �J����8  �
(����  '"0�  .

L�
eP6  �N�  O��E��    �J����8  ��  $'�!  B�'  ��	(��6�=��  

   �F $'��Y� �=� $4��! ��  ��'  O��E�  B�'  ���  ��  XH�  r#  

	N��  �
(�����  "��  ���  �E�  3��5J�  ���  �  $'�!   L#�  ��

�J����8  �
(�"0�'  ����J'  \���  ��  . g#  �Q�$#  ��� a'�#  

�N� O��E�  $I�*���   B�C���  �J����8  �� ��� B�' � $'�! B�'

! ��$t   �
(� 	N�� r# XH� �����  "��  . �4�  �E�  3��5J�  

$'�!  �  ���  ��  L#�  �J����8  �
(����  "0�'  .L�
eP6   O��E�

�N��  � �J����8 �� ��� B�' � $'�! B�',���   A�� .�* 	�� 

	N�� r# XH� ��  
(�����  "��  �4�  O��E�  3��5J�  $'�! 

�  ���  ��  L#�  �J����8   �
(����  "0�'.  L�
eP6  O��E�   ��N� 

B�'   	N�� r# XH� �� $'�!  �  B�'    g
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