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The present study is conducted to separate the effective and influential 
management factors in the production of clover forage in Iran and to identify its 
limiting factors. In this study, the data obtained from 68 research projects 
conducted by the Agricultural Research, Education, and Extension Organization 
(AREEO) throughout the country during the 2009-2020 years have been analyzed, 
using the meta-analysis method. The results show that planting date -3.31%, 
planting method -22.82%, species +40.14%, seeding rate (planting density) 
+1.53%, drought stress -16.16 %, and phenological stage of forage harvesting -
15.42% justify the amount of forage clover variation. Thus, fall planting in the 
middle of September, basin planting method, choosing the Berseem clover species 
(Trifolium alexandrinum var. Karaj), the seeding rate of 15-20 kg ha-1 (for forage 
production), and forage harvesting at the phenological stage of 10-25% flowering, 
are the most important management and agronomic factors in increasing clover 
forage production in cold and temperate regions, and not complying with one or a 
set of these factors will reduce the clover production and will cause yield gap. 
Overall, the species, planting method, and drought stress are respectively 
recognized as the most important factors affecting clover forage yield in Iran. 
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0	(�� �( 0�" #� J�� #�^_� g�����# *#1 #
( )�" �M�� ]d�5 *#1 xu�( �K�" (�J�� ��p�  �IO�T] VS5 �" 
��B�#��� � �� � *#1 #
(  �]B  �"�'5 D �D .�" ��a 2��< �(  �IO�T] ��a J9
� �"  �: ��
) J�� #�^_� 

g�����# � �� � *#1 #
(  �#d D �D .#I�D J34 ��a J�� �( ����8 J9
� 0	(�� ~t�h; IO�u5 �D �D �� ����8 
J9
� 0	(�� �" � ��  �IO�h] 5�" � �� ��h; ��#� �L��S D�". #]�"�a ��  �#") ����
 �;O�V�L) �{3]1 

�D�<]�� �� �I���a #^� �%J��L .��u  D h1��a ������ #�^_� ��%�0 �L) �{3]1 JdD�L) ���<]5 D�Z� D �D .
�#"�	"�a \9d �� 3���#B�\ #]�" J�� ���LD5 �D�D�L � �� A��D# �"  �:) �( �;O�V �L5� �( JdD ��%�'5 
#�t�") ��� �D ��� 0�" #�) ��7 �]K�D �	K�" �( ��a mZ� �7B��0 JdD ������ #�^_� h1��a �D� �L��S �K .�#") 

��a  �[	 �I���a ���5  �IO�T] J9
� 0	(�� �( 0�" #��a JdD  �T( #��a  ���G�� �  ��D�` 5��	( �" �D�<]�� 
�� �V"�  �L) )3( � )4( �9��� �K:  

V"� N 3         (                                                                                           
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�(   D��a �V"� � i  �w �" �#��m h:� D��X .�	]
L ��L�' #L  D  �#C� D��;� � �;O�V � �hK���	 �#") �I���a 
 �IO�T] ) 0	(�� J9
�R=µλln (�( �" CLL � CLU ��'� �D�D 5����K ��7 #: ���j �V"�  �L) )5( � )6( �" J�D �% 

)��V3�5  ���V3�5 �1393:(  
V"� N 5     (                                                                                         ))((

2

  LSEMzLCL a
  

V"� N 6 (                                                                                                      )()( UL CLCL    
 D �3X# "�;) �� D���# µλ� ]�%5  �IO�T] �]B#A �K .G�� �I���a�L) ]�%5  �IO�T] ��K )pµ (����
 � D��X 

h:����	 �#") pµ p���#"  �V"� )7( �9��� D#A�� )��V3�5  ���V3�5 �1393:(  
V"� N 7       (                                                                                    )exp()exp( LpL CLCL    

�]9O� �"�� �Z�� JK�D �( D��X h:����	 �#")  �IO�T] J9
� 0	(�� � ��] �J�� �� D��X h:����	 �D�D�L5� �( 
p�C; �9��\ � ) �% �L 2�`�� ��K )pµ (� ��] �L��1� D�" . D ��a �V"�  �" �D�<]�� �� ��a ���% ;���a �K �( 2��( 

�� �h � �D) #^� �7B��'5 � 2��( �� �h  )� �D#^� 'L�(5 � ) D#C3h4 A���  �;O�VD �J��� ahW ��a �( �� �h �L5� �( 
L�� s�� #^� J9� �� <	5 � ) �7Z�) ���KD� ��	]K��� ��7 w1' ���K .3(�� \X�#  �%) � T�   �D�h� �� D 
g�����#  D ��c 2#�  �7B� \
(� 2�`�� D#A��.  

  

4 .��+�) )$, #$�%   

�]��& 3���#B�\ #�^_� ���L �h)   �9K �B�34 D#C3h4 #" {3]1�" � ��  D 53( ���Z 2  p��� a�� #" .J�� ��K �Y� �
 #^� ���R JK�( 31/3- �� D 6 ��#	;5 � �D  JK�( $� 82/22- 6 � �� D�#	;5 � �D ���A 14/40+  � �� D
	;5 � �D ���7 B#U  !"5 J�Z JK�( 53/1+ �� D 6 ��#	;5 � �D C'S 0	�5 16/16-  � �� D	;5  �D  �3X# �

b�O�	B�C5  �B�34 JK�D#"42/15- 	; � �� D5  �D �( D�"  s�h`  D38/99 �� D �� g�����#   �9K �B�34 D#C3h4�  
Z����  ���Z) ��D�h�2( .  
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I$�J 2. g� �� D����#  J��  �9K �B�34 D#C3h4#�^_� ���L �h) ��% {3]1�0 �" 53( � ��  

"	���  �N�� O"		4!� ��%G 2��� ��8���  2�N� �6!	
�F  P&) I��C,!  

 ���R JK�(  31/3-  25/±23  ns  

$�  JK�(  82/22-  65/±67  ns  

���A  14/40+  79/±35  *  

T(�#� )���7  !" B#U5(  53/1+  63/±11  ns  

0	� C'S5  16/16-  13/±9  *  

�3X# b�O�	B�C5 �B�34 JK�D#"  42/15-  07/±14  *  

 � *:ns �" �#��m ��'� ��	LD 	;5  �D �D�"  D qV� ��h]X� &	F �� D � 2�4 	;5  �D).  

  
4 .1 .-�)� .�)� 

 D  �" �V"� #^�  ���R  JK�(#"  D#C3h4�B�34  �9K 15  �;O�V D �7`��� 3�� ��\ � JB#A  �#d �]��&  D�D ��'���a 
�� �h �"  �: 3(5 g� k4�"����# 6�#	;5  �D D#C3h4 �B�34   �9K�" ���7 31/3-  �� D�K .��	�   D  �9K J'( �" �h��

 2�D#�K� ��� ��� g� �� D����# ) D�" J9�  �9K �B�34 D#C3h456/0��  D � (�� D +�#  ���R �L) JK�(�  �� D
g�����# <	 D#C3h45  .�K0�" #��a  �" �D�;)  �9K �B�34 D#C3h4 0L�(78/11- �� D (�" JK�( �%  D ��  )�L��"% 
�  �% ��L�' �K .���7 (��� ��D�D#  D J'( �" D#C3h4 0L�(5 0�" #� � �	u#L �D�" ��#� ���a 	; ���<�5  �D 

 \CK) �'�1 .( 

  

  
�8G 1. g� �� D����#  J��  �9K �B�34 D#C3h4#�^_�  ���R �L) ��  D JK�( {3]1��
  �� �"�R  JK�(��� �h�� #�K��� �.   

�I���a �L5� �( �3��B h:�����	 �% �L  �� D�h4) �  8Vd �D#( �( �" mZ� �% #<� �  D�S D ����`	A���� 	;5  �D h�5 �	K�". 

  
4 .2 .-�)� '� 

p���#" �]��& 3���#B�\  ��u 2�`�� �;O�V  ��K D �V"�  �" #^� $�    �9K �B�34 D#C3h4 #" JK�(��a �� �h �"  �:53( 
k4�" g�����# 6�#	;5  �D  �"  �9K �B�34 D#C3h4���7 82/22- D#A �� D�� .�" 5 #[�  J34 �� ��D� �3��B �D�"
h:����	  �6�#	;5  �D )t�" G��� �� �{3]1 ��;O�V  D &��]� s�	� � �9K �B�34 D#C3h4 #" JK�( $�  #^� ��K
�D�D 2�`�� ��;O�V D��;� J�D��� � �L  .�K�"  �'(  D  �9K �B�34 D#C3h4 #" JK�( $�  #^� � �" D ��K$�  �L) 

�Z JK�() �]'F � �) VS �5 ��  D��
 ]	� $�  �"5 �#()5 0L�( mZ� (���K  �9K �B�34 D#C3h4� #L �� D �	u
VS JK�( $�   D D#C3h4 0L�(5 T( #� �Z $�  ��) �]'F � �)  \CK) D�"2 .( 
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�8G 2 .�� D g�����#  J��  �9K �B�34 D#C3h4#�^_� $�  �L) ��  D JK�( {3]1��
 ]	� $�  �"5 �#()5(.  

�I���a �L5� �( �3��B h:����	 �% �L  �� D�h4) �  8Vd �D#( �( �" mZ� �% #<� �  D�S D ����`	A���� 	;5  �D h�5 �	K�". 

  
4 .3 .�/�0 

p���#" �]��& 3���#B��\ 30 2�`�� �;O�V��K  #^� � �" D ���A �9K \�4 a�� �B�34 D#C3h4 #" �"  �: 3(5 g� k4�"����# 
	;5  �D  �"  �9K �B�34 D#C3h4���7 14/40D#A �� D +�� .0�" #��a g� �� D����# )  �9K �B�34 D#C3h403/53 +

 JK�( �" (�� D �9K �#"�T  �% �� GF � �9K ) 7#d76/52�K \��X (�� D +�  �" �	u#L �9K ����#5 )�" �� D 
g�����# D#C3h4 23/46+ �� D( ���<� 	;5  �D) �	]K���  \CK)3 .( 

  

  
�8G 3 .�� D g�����# D#C3h4 �B�34  �9K J�� #�^_�  ���A D ����
 �"  �9K (t.5  

�I���a �L5� �( �3��B h:����	 �% �L  �� D�h4) �  8Vd �D#( �( �" mZ� �% #<� �  D�S D ����`	A���� 	;5  �D h�5 �	K�". 

  
4 .4. 
���1 ��2
 34� (-�)� 6����)  

 D �V"�  �" #^� T(�#� JK�( #" D#C3h4 �B�34  �9K �]��& J'L �;O�V 3���#B  D��\  .JB#A  �#d �D�<]��D ��]��&  D�D ��'�
� �(�a \�4 �" 3( �:5 g� k4�"��#  �"  �9K �B�34 D#C3h4���7 53/1�K �� D +� � �	u #L�a g���# 	;5  �D  .D�9�
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0�" #��a �� D g�����# D#C3h4 �B�34  �9K )39/4 JK�( �" (�� D +15  ��20 (�2#A�3  !" K \��X  �]CL  D �" � �
 0L�(���7 B#U  !"5  �"5 �� 10 (�2#A�3  �]CL  D� D#C3h4 �B�34  �9K �" 5	;#�6  �:  ) �D0L�( �JB�  \CK)4 .( 

  

  
�8G 4. g� �� D����#  J��  �9K �B�34 D#C3h4#�^_� ���7 B#U  !"5 ��  D JK�( J�Z��
  �"25 -20 (�2#A�3  �]CL  D.  

�I���a �L5� �( �3��B h:����	 �% �L  �� D�h4) �  8Vd �D#( �( �" mZ� �% #<� �  D�S D ����`	A���� 	;5  �D h�5 �	K�".  

  
4 .5 .9!: #���  

�]��& 3���#B�\ 0K 2�`�� �;O�V��K C'S 0	� #^� �" �V"�   D5 � �( D�D ��'�  �9K �B�34 D#C3h4 #"�a \�4 �"   �:
3(5 g� k4�"����# 	;5  �D  �"  �9K �B�34 D#C3h4���7 16/16-  .�K �� D0	� C'S5 �K��  k4�"0�" #��a 

)  �9K �B�34 D#C3h4 0L�(66/20- �K (�� D� O�X  D5 � �(�a  0	�  D JB�C'S5 c��] �D�; �" 44/11- �� D 
D�"" ���<� �	u#L .�a  qV� �D0	� 6�	;#5  �D D�"� O�5 �% ���<��L "% �"� �) 	; ��#�5  �D �K  \CK)5.(   

  

  
�8G 5. g� �� D����#  J��  �9K �B�34 D#C3h4#�^_� C'S 0	�5 ��  D��
 "% �"� �) ��#�.  

�I���a �L5� �( �3��B h:����	 �% �L  �� D�h4) �  8Vd �D#( �( �" mZ� �% #<� �  D�S D ����`	A���� 	;5  �D h�5 �	K�". 
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4 .6 .<����� ��=�
�9� ����� -����4  

p���#" �]��& 3���#B�\ 2�`�� �;O�V &	F��K b�O�	B �3X# #^� �" �V"�   D�C5 � � �9K D#C3h4 #" �B�34 JK�D#"�a 
\�4 �" 3(  �:5 g� k4�"����# 	;5  �D  �" �B�34 D#C3h4���7 42/15- �� D �K .JK�D#"  �K  �3X#  D  �9K �B�34

� �'5  �TL a�	u ��	6 �3X#LD5  0L�( k4�"5	;   �DL�3A �3X#  D JK�D#" � �B�34 D#C3h45  k4�" \�(
�7B��0 5	;   �D  �9K �B�34 D#C3h4 ��7� �"55/36  �� D�K .0�" #��a ��)  �9K �B�34 D#C3h4 JB51/50-  �" (�� D

�  �K  �3X#  D JK�D#"�'5 \��X �K  \CK)6.(   
  

  
�8G 6. g� �� D����#  J��  �9K �B�34 D#C3h4#�^_� ��  D �B�34 JK�D#" �3X#��
  �3X# �"10  ��25 L�3A �� D.5  

�I���a �L5� �( �3��B h:����	 �% �L  �� D�h4) �  8Vd �D#( �( �" mZ� �% #<� �  D�S D ����`	A���� 	;5  �D h�5 �	K�".  

  

5 .>�4  

5 .1 .-�)� .�)� 

�]��& #W�X �;O�V  D�D ��'�#L ���A �_S�#  D J'(  �9K k4�" 0L�( D#C3h4 �B�34  �%5 D�K . ���R JK�( 
T� #��a 3�45 J�� �( ��AM5 �L) B�7�b�O��C5 � b�O�B ��C5 �x A��� �  J�� #�^_�  �#d 5�LD � �" �#�"A�#) 

�"��	 �� \��4 3d��h5 � TL a�	u j"�V� ��� L�3A5 �" �D) m��	 #�^_� T'u #�A) #" ��: � �D � �'5 � ���'5 
A��� D �D � k4�" �7B��0 O���� � (�<�J ��U� 5D�K )Mirahki et al., 2022 .( D hL�a ���	 ������� )1393( 

$ �7A D#( �_S�#  D JK�( k4�" 0L�( D#C3h4 �B�34 2�d �  {3]1 �9K  D �F��7 �  ��" ��K �"  �:) �( �I���a 
0L�( O���� �B�34  D �F��7 D��X 50  �� D�  D  ��" D��X 30 �� D D�" .K�K5 O�B�D5 )1397(  �( D#( $ �7A 7��

 ��) ��]���S  D T��#"  �9K � ��" JK�(  D �L� x� #�S_�21 ah�" ��  ��21 �	<���� JB�� m9� (38  )�� D
B�34 D#C3h4 0L�( k4�" �'�hL JK�( #�S_� �]9O� .�K �% �B�34 D#C3h45h� � D�K� �" )���  R� ��  ��u �;O�V  D �(

) T��#"  �9K � ��" JK�(25 �	<���� �15 a�D �#B �� �5  �25 J'�9�D � �� �� JK�(  D #�S_� �" (5 J'�9�D �  ��
 �B�34 D#C3h4�"  �: 5	; 5 �( JB�� 0��7B� ) �D  ������" J34  �" (a�D �#B � �	<��) \UB )��]"� )�#� � �
S

����Z \X�# ) �K�"  �9K ��L��A  �#�]�� � 5�������� �1383( .  
��  D�3h4 �
C�#"  �9K 2�d � �B�34 D#� TR� ��  D  JK�( {3]1 )�L $ �7A�K ( �� �� R( � �#X �Z D � JK�
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� ) 3h4 2���� ��K C���"  �#�]�� � D#  �9K )�L #^��� ���<]5  � JK�D( J'2�I	LD�� k4�" �7B��0 3h4CD# �B�34 
5D�K )Rethwisch et al., 2012( . 8d��  D�#") O���� �#"�L) 0�" #�  (5B�( 5'��  �K )� ��T]
  ��'�) 

�#"  �9K m��	�T �F J'(  D���7 aCh J�#B a�O��  D J�� 2�t 2��d� �" J'( D#( �  p��� a�� #"#]�"�a  ���R 
JK�( \9d �� ��#" ��#� �	;5 �� ��#�K J�� )Butler et al., 2002( .������ ) �� �ChL �1400(  5� #"  D 7��#�^_� 

) JK�( R� �� ��24  ��#�K��  �7  �22 #��� D#C3h4 #" (10  �( ��D#( $ �7A  �9K �����bS_� �"�#  #Vd JK�(  D
 �d�: ��� ��d�: �B�34 D#C3h4 � 0L�(�JB��% .  �L ��D�h� ���"S_��# �" JK�(  D �7B� J34�0  0	� �" �Z�� ��h]X�

� #" �#��AM5 �L)  �J1 ��	K5 L�"#( ���� �  ��'  �9K <	 #^�5 D �D� �#"�	"�a ;���a dD�j  ���R   D  �9K JK�(
�#"  �'( {3]1 j:�	) ]�D�"�5 
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