


 ا� ا���
	 ا����� ���
 

� ������ �	
��
� ����� ����	 
 ����
 ������ ���� 
 ����� ������������ ����	 
 ����
 ������ ���� 
 ����� ������� � 
 

��	� ��
� �
� :����� ����	 � 
����� �
!�!"� �#$%	 
 

������ ��	� :  ����� ����)	
��
 � ������ ������
 ����
 ��������( 
���
	�� :&��' ()*�� +�#�  ,
-.) 	
��
 � ������ ������
 ����
 ��������( 

 
� ������
 ���� )�
��� ���� ��
�
 �
(: 

 ��������	� 
��� 
���	 ��������  ���
��	����� 
���� 
����� ���	
�� ���
�� ��	� ������ ���	
�� ���
�� ����� � ������ ������� ����� ����	
�� 

   
 �������� 
���� ��	� !�"� �#$#���  ����#$�
��%� 

���� ����	 
���
�������	 � ������ ��� !"���	# !$%&%�'�%�( ������� ����� ���)��
�� ����� � ������ ������� ����� ���)��
�� 

   
 &���'��� 
�#�  ����(��� )���  ������*�+ ������� 

����� � ������ ������� ����� ���)��
�� ����� � ������ ������� ����� ���)��
�� ����� � ������ ������� ����� ����	
�� 

   
,�$�  ���-�.� 
���+   

��� � ������ ������� ����� ���)��
����   
 

 
����� � ����	� ���
: :
��" � ���G�? B�9�9Z
 �5�]" ^���" &>��� ���1��I 

���� ��
����� :��5	��6 _���1 
��������
 �����
�� �
�
� : `�1�� �4��� 
����
: #<aa/�?  

���� ���: �����@R �4b�6 
��� ����:����c�� %5d  

����� � ��� �������
�!:E����6  
 

� �������� �	
��
 ���
 ����
 ������ � �
��� ��� � ����. 
��� ���� ��!" �#�$�� ����
 �!�. 

%$� &��
'� ()�
 �*+ �� ���,� ����-� � /#�0
 1��. 
 

������ !"�# :���
 2��3 �� 43 5�$�� � 6��7�� 8�9 1
�:�. 
 

�/
�/:  �7
!�
* �4��;�< 4��;� ��� ���3 –4�:
= �>��) �?�*   @�;7�� ��;�AB  ���
��� �C$D
 ��!�� �8�� @�7

 �&���
 � �;�EF> ���
��� �,��G= H
�F�-9����� ����	 
 ����
 ������ ���� 
 ���������� ����	 
 ����
 ������ ���� 
 ����� 

 �7C= I��FJKKLMKNKO<   �*�
E:GHIJKGKLJ�"�2
       :IJKGKLM 
	8�
���8@� 5+� :  ir.ac-ijrfpbgr@rifr 
N��":���������  

 
����� ����  	
��

�� ���� �� ���� ��� 	������ ���CABI Publishing ��� ���� �� 

��� �
!�" ���#: 
        www. Cabi - Publishing. Org 
 



 !
� �"��� #$
�% ��� &' ��	(�� !�����))*$�+,   #��) -. -/ 
 0 1�� $% )/2. ������� ����
�� �3 

4�
��� 
 �5�	� 6����7 89:� 
 ;�(< 6�	=� &(,�% #$�>+� !<� 

 

 �������� 	
���
���� �������� 	����  ����������  	
��� 

 ���������� �

�!�"�" ����	
�  #�$� ���%& ����	
�  ���"����� ���%& 

����	
�  �'�� 	(') ��� �����*+,� -�+) .��/ ����*�+)  0��$ �1��) ��"� 

��� ���2,� 3��
��/  ��������4�
� 5%��$ ������/�6  0��$ .��/ 

����	
�  �2,� 7�8$ ������%+�  	����$ �����91���  	���:� 	��'; 

����*+)�2,�  .1��� ����	
��2,�  .����
� ������'�  <1�/ ��2� 

������%�  -�� .��/  �����	
� 3��=
��> ?� ���� 	

�"�� �:@ 

����*+)  	61�� A��� ������B6  ����� �������&  ���C� 

����	
��2,�  	"�'
� �����91���  	��+)��� ����*�+)  *$��
 	��/��� 

 �����*+,� ����
 ����3�"��  ��2,�1�
 ����	
�  *;� ���D/� 1�� 

����?�9�1  3���� 5���   

 

 



����� ���	 

����� ����	 
���
�� 

����� ����	 �
 ��
 ���������
 ����� ��� ����� ������ ���. 

������  ��� ���� )Original(����
 
� �!� �
 �"��#$   ��� %���� �&��' � ��*�� %����+ ,-�� � /��	0 1����2* �3

�� �"��� ��4 5��67	 ���4 
�8�9�+ :����; ���< ����4 
��� �&=� �
 >�? �@' . 

� A:�6��	 ���3 B�
C � ��� D�+
��	�; E�	 � E�	 D����� %���� )%�+ (

�+ F�
 �	�+�:' G2H� /� �
. 

� IJ�3 �
 ����� KAE�	 �2*   ��L9�WORDL��� DB�*�� �	�9 DMN G�8�O �4 DP �
 � Q��* R�S ��@? 
� �����	�� P 

�4 A���� �76	
�8 T���� /�	���!�� �6$ U��S 
� �� �!6�
 . 

�
�8 ��9�+ �V	 �
 �4��4 �
 W�X; 5�4 G&��9 . 

��4 A���8 :�< �4 
��	 1��� �
 � ���

�; �'��; 1�O-X�� � 1��&3 %
�4��!4 
� %�!�� :O �*   �<���$ 1���


�8 �Y���. 

�:' � � T��!8:��4 T��4 L+�� � A
�4 ���+ %���� ����
   1���:	�"	 ���!* ����� �
 ����
 . � :O�� DZ[�� �3\

 ����� �@	C ���4 B�������:' %���� D� %���� � ]�4 �
 T��!8��� �Y��� 5���$ �
 T :	�8 .:'� � T��!8� �
 T

:	�8 �Y��� ����� ��@�	� �
 � ���6� 1�2H�. 

��4 ���*] ��&� ��@��	  :	�8 Q��* /������ 1���. 

����� ��� 

V" .���R �N�9::8�4 ����� ���2� ��	��4 � ���+ D�^�7� :��4 . 

VE/�
7  :A
�"9 G���=�  ��) �`3�:ONab��&3  (��:4 c���	 � ��3 ��� D�&d6� e��"* ���8 ����� 
� ��� A:�C . 
�


�8 L���$ A:�!? �
 �!8 � T�:' DZ[�� �Y��� � A:8 ��-; ��@��	 %
�4��!4. 

VE���  �/��� ��1: �`3�:O f A0��
�8 �Y��� ����� g���� A��4�
 . 

V�"/9" :��� U��2* ���"�$ � R:� D����9 D����� ���8 ����4 
��� g���� �4 �O�8 . 

V����� � *��" : D����C ,�S Dh��#$ ���'� A��8 D����X� 
��� G�X�� 1�^7"� D��9���!4 ����� � 
��� ���8 

A
�
 ��L=* � ������8 ��@8�� ����. 

VX���� :5�� �
 ��9�� ����* h74  �� �Y��� �!8 � T�:' 
� A
�H��� �4 �H�3 � ��3 ��� :	
�+ . �4 �6���� � i24 
�

��9�� 
�8 ���

�; jC:�3� 1����2* ���� ���. 

VYZ� :��9�� ��6H* � ��&2* ���8  ��� 1����2* ���� c���	 �4 �6���� � �� .�� ��
�@�"�$ � �@^�	  �
 :�	��*

74 5�� �
 
��	 1���:	�8 �Y��� h. 

V����G���� :

�+ �!"* DU��2* k:��3 ����O ��@	��
�� � 
��9� G�&3 
� 
��	 1��� �
 . 

VE*�T��� *��" :���" : 

•  :	�8 :�< 5�� �
 A:8 A
�H��� Z4��� l�9 .:	�8 �Y��� �'��; Z4��� mn� � ����9 Z4��� �:�4�. 

• �4 Z4��� �� A:�6��	 �+
��	�; E�	 ��[H�� R��O o�*�*�4 � o* :	�8 ���I+ A���8 �����$ 1���. 



•  �3\ �4 �@�* 5�� �
 Z[�� �Y����� 1��� Z[�� ��"�	� T�� � A:�6��	 �+
��	�; E�	 
��+ . �
 
� ��"�4 �4 Z4��� �


 ��&3 � T�� A:�6��	 E�	 DA:�6��	))%���!�� (( �� )).et al((
�8 ��8�	 . 

• ����� �3 �*��� �
 /� 
� p��"� � 
�H�� �������� �:�4� D:	�8 �Y��� A:	���	  ����� mn� � 
�H�� ���  ���

�4 p��"� :	�8 o*�� %�+:�6��	 ���� E�	 ��[H�� R��O o�*�*. 

•  A:�6��	 �q	��?)%�+ (:�8�4 �4�"� ����� :�? D:	�8 r�V�* :�:' �4 r�:< 
� ��"�	� T�� o6O�4 Z4���. 

• A0�� �3\ 
�  ���))%���!�� �(( �� )).et al((
 
�8 ���

�; Z4��� ���@9 �. 

�	
� �
��� ��� 

#V�N�9" :T�� A:�6��	 E�	 T�� R�O D�+
��	�; E�	 . D…�;C A:�6��	 E�	 T�� R�O D�+
��	�; E�	 � ., ��"�	� T�� . 

����� %���� . :&' k���8 D�&=� ���3 E�	)��� A���8 :(�;C � T�� 1�2H� k���8 

T�`� :g D��'-�.E D��H�' D .:��� �R D%��. Dtuvt .�0���9���Y0 ��� �4 %����S G�X�� ����"3�; ����X� . G&=�

 D%���� ���[S Z4���ww)x :(tyu – txu. 
Wayne, P.M., Waering, P. and Bazzaz, F.A., 1993. Birch seedling responses to daily time courses of light in 

enyperimental forest gaps and shadehouses. Journal of Ecology, 74(5): 1500 – 1515. 

[V\���  :E�	 T�� R�O D�+
��	�; E�	. D…�;C A:�6��	 T�� R�O D�+
��	�; E�	 .��"�	� T�� D .z��3 ���3 %���� .

�8�	D1�2H� ���3 
�:�* D��"�	� �2� . 

T�`� :���:�� �Y�[SDB .� .�
�4C:�H� ��H�' � Dg.D tu{| .��:�� ;�
 ,-�� �4 ���&��' %�� . �6�}� 1���"�	�

Z*��� � �@&��' 1����2*D%��@* D ty|�2H� . 
Jalili, A. and Jamzad, Z., 1999. Red Data Book of Iran. A Preliminary Survey of Endemic, Rare and Enudaugered 

Plants species in Iran. Researech Institute of Forests and Rangelands (RIFR) Publication, Tehran, 750 p. 

;V����� ����=� �� z��3   :8�4 A:8 ��8�	 A:�6��	 :�? �� /� l��* %C ����� �� �^9 �� �3 �� : A:�6��	 E�	 �Y���

)%�+ ( :�4 ���������
 U4�X� ����� �� �^9x) z��3(T�� D .�;C � T�� 1�2H� D����� �� �^9 %���� . �
)In :( D�+
��	�; E�	

 T�� R�Oz��3 �&�� ~�}� E�	. D)eds. �� ed. .(z��3 %���� .1�2H� ���3 
�:�* D��"�	� �2� D�8�	. 

T�`�: 

Agestam, E., 1995. Natural regeneration of beech in Sweden – Some results from a field trial. 117 – 124. In: 
Madsen. F., (ed.). Genetics and Silviculture of Beech. Forskingscentret for Skov & Landskab. 272 p. 

 
 

 �6�&�	� ��-;)Abstract :(��  R�O D�+
��	�; E�	 D����� %���� ���8 � %C 
� ��"�4 �� � ����9 A:�!? T
��� :�	��*

 A:�6��	 B�
C � ��� DE�	 T��)%�+ (A0�� �  �`3�:O �:�&3 ���� ��&3 )Key words (�	�+�:' G2H� /� �
 � A
�4 �Y��� 


�8. 

* Z*��� � �@&��' 1����2* �6�}� ��	����� ���� �
 ����	 ��� ��&��3 1��YL' www.rifr–ac.ir �����
 �4�< 

�� :8�4. 



������� ��	
� � �
� ��� �� �������� ����� ���
�� ��� ����� �!�"#� ��$ 
 

������� ��	
 ��
������� ���
� �
�� � ���������� ���! �"� �� 
 #$�% �"��&'
 ( �%� 

 
����� 

���� ���� �	
 �� �
 ��� ������� ��� ����� ����� �� �
��!� 
� "#$ %&�'�� ()� 
 * �+�
 ,�
 
� �� (�� �������� �'� �� %���- "�	�&'
��!�(�� ��!���  . � �/�'0& %1�2�

 %�'���34
 ��/5'�  �� %�$ �1'67 	�&'* �4�31� 87�� 	�5�� ��5�� 9� �� ��:;� %�!43<� ��
%� =�>*��? %� ��� 
����� @#A� 87�� =��B<� � �'5 ���- .�&�!C4 �D�'4 ��'- 
�/E  

)(Medicago littoralis, M. polymorpha, M. rigidula, M. truncatula, �� G���* 
� 
 H6�I� J'� 
�/ERhizobium meliloti)  �	�<� �%6K�R95 � S13 ( 	�	4��- ()� .

	5 ��1�- �M� 
� ��'- �� ���� ��N6* ��	� 	��5 O4 =��B<� . 	��5 
�<�*)��N6* ��	� (
�'� %�	2� ������� P��5 .Q���* R�<*/��� �R'���34
 � �D�'4  	5
 "����� ��	� ,'6K� �

	���� . ���
 %4�S$ ,'6K� �� 	��5 
�<�*mM T/V	5 �
���W "�����  . "	� �� �4���W 
XY R�D�� %4�'� R�	�� ������� � %4�'� R�	�� O)� ��� %�
�� ���� 	5
 OZ�*� 
� ��
 

(1�- .� "��[�� �/�'���34
 �� �:;� %�!43<� O4 P�C)* 
� �D�'4 ��/�4\ %4���'*	��'. 
 M. truncatula� 	�<� �%6K� ��/5'� �� �
 %�!43<� =4�*\��   R95(5�� .=��B<� 
 M. littoralis(5�� 	��5 
�<�* �� O4�3� ������� 	A
� %K�N6* 
�<�* 
�/E 
�  . 

M. rigidula  �� �
 %�!43<� =4��)��R95 �� ]^� � S13(5��  .M.polymorpha %�!43<� 
� �/5'� R�<* �� %[�2+��- _�� �� �
'� �� (5� �)4
 ��
 �� �� 	)� P�C)* �� . 

M. truncatula %K�N6* ��$ � %K�N6* 
�<�* `�? ���� 
� �
 %4�'� R�	�� O)� ��� =4��)�� 
 (5��)mg/plantVTY .(M. trumcatula�  M. littoralis �/5'� R�<* �� %/��)� ��/)���� 

	���� ��)� .M. rigidula A�a��� ��/5'� �� %Rhizobium meliloti ������� (�Qb* ���� 
�
�� ���� . M. plymorpha%� �� ��	� ��)� �/5'� �� O4 _�� �� ��:;� %�!43<�   ��'*

�
�� ���� %A�a��� 
��!� ��/5'� �� ���- =4� (1�- �D��� . 
�)�( �����
	�  :%�!43<� �R'���34
 �������� (�Qb* ��&�!C4 �D�'4. 

                                                      
�� ����� �	
���
 ����	�� ������
 ����� ���� ��	���	� ������
. 

Email: saideh_maleki@hotmail.com 
������� � 	�!
�" #	$%$&� '(�)� �*!� #+%, �-�                             .Email: heidari@rifr-ac.ir 

/�#+%, �-� ����� �	
���
 ����	�� ������
 �*!� .Email: tavakol@ut.ac.ir, rchaichi@ut.ac.ir 



����� ���	
�� ��
�� � ��� ��� 	� �������� ��
�� ������ 	�� �!�"#� ��$ %&

����� 

'* %
�'� 
� �� d���* 
� R	�- �4 'e ()� %&�<5 ��N4�1W � %��$ ����W �6$ 	�&

(�� `4�
 ��/��&�21 �� �4W .�D�'4 �4 
	Q5 �� �4W %�4304�e (�� =C<�  �&�!C4 ���

 	5�� 	�[� �
�'�)McWilliam �fXgV .(& �� h��2� %N�[6* 9�!�� =4�%  �� i���
�1

 � dW �� %�'�e ���&����� �� %N���� 
� %�'������4	� ��'�  ���� �	�? �2�'* �
�� ��

 (��)Cocks ���
�C<� � fXgY .(�D�'4  �� �&�!C4 ���(67* (�1�j k ������� =��

�	5 	�<5�
� ������� %C4�'&'�� (�Qb* �4�� �� %������� 	�� .�D�'4  
'� �� �� %4��

��- �:;�  (�� =C<� 	�5�� �	5 
��lY �� 
� 
��C� 
� ������� R�-'6��  (�Qb* ,��

 	���) �%4�
���W � %CE'�fmnT .( ��
�W 9���1 �� ��#7 ������� %C4�'&'�� (�Qb*

�D�'4 ���� �������  "\'aK� ���� ������� ��
�W 9���1 (67 �� ��	5 ()� ���

(�� 9/� 
��!� d���* 
� %7�
� .�D�'4 %-o4� ��  ���� �6<e �� �&�!C4 ���

� 
����� @#A� � ��'� ��������o4� � 9/� "�C� �� ��  ,�
 
� ���
')� 
� ��

%� �2�'*  %������� ����'� ���a�Z� �+�7 p�'* G6$� ��
��)� "�	�&'* �� 	5��

%� ��	K� �'5 )Burton �fXgf .( ��	
VT ����4� 
� �4W ��/���� 
��C� �'�6�� 

 �� �
�� �'e� ����* � �4
'� �q��7fX�'4 ()� ���� �/�W �� 
��C� �'�6�� �D  ���

%� G���� �&�!C4 	5�� . �M� �Q�Carter) fXgf ( %+�
� �� 
��C� �'�6�� ([� ��	


%� �/�W G6$� �� �
�� �'e� ���4� 
� �4W �
�� 
� 	���'*   R'0& ()� �� �4W

	���4 r�a��� .�D�'4 s�Q4�N* �&�!C4 ��� %��<* 
�  %� �	�? ���4� %
�'�  ��)� �� 	�'5

%�  ���� ���- =4� 	��%� G���� 
��!� ���4� 
� ()� 	5�� .)4���W %� 
�/ ���� ��)� �

�D�'4 �� (�� �	5 �o4� �� �&�!C4 ��� M. rigidula ��/5'� �� ������� (�Qb* ���� 

	�
�� ���� %*'6�6� R'���34
 %A�a��� . � dW �M� �� �� ���4� ��/��� %t2� ��#7 ��

��� � %4�'� %� G���� ���- =4� ���� %���5 	�
�	� G���� ��/�'���34
 	�5�� .

�D�'4 
� %�!43<� �e
� �� �'� =4� ��NK* =4� �� h	�  ��/5'� � �&�!C4 ���



 ��' ��	�� (�)*' � (+�	� ��$��, -./� � 0�
�� 1�2�23� (4$�56 7��*�89:; <��=� : %>

 �� %�Z� (�� =C<� �� 9��� �	�? �
 �*�:;� ��/5'� � %*'6�6� R'���34
 H6�I�

%� �M� �� �
��+ 
S� ��N6* �D�'4 
S� ��N6* ���� 	�
 	�'5 ���[��� �&�!C4 ��� . 

 

	
���
��� �  

�D�'4 ������� (�Qb* ��
 �� R'���34
 ��/5'� �:� %�
�� 
'M�� ��  �&�!C4 ���

 ,�� 
� %)4���WfmgV
� uZ�� �u*��� � �/60�e "�N�NK* �!�;� 
�   ���'6��fT 

 ���/* ���-
3�v (1�- R�D�� w�� . %*'6�6� R'���34
 J'� 
�/E) �	�<� �%6K�R95 � 

S13 (��'<� �� - �D�'4 ���u<e 
')� H6�I� ����� �� �	5 ��1�  x&�� � �
�W

 
�-W �,'����� ��<I� ()� p�K� 
� � 	�	5 ����)YMA ( 	�	5 ���� 	5
 

)Vincent �fXnY .(�D�'4 ��'- 
�/E ���
S�  �&�!C4 ���Medicago truncatula 

(Barrel) � M. littoralis (Strand) � M. polymorpha (Burr) �  M. rigidula 
�

- � 	�	5 ��5�� 3*
�'� ���
 ��/��	6	2�	�	5 �
���W ��N� dW ��  . ��/-�� �� %�Z�

�^&  �� �����- 	�	5 ���j ��mlf	�	5 ��N6* R'���34
 �'�!��^�'� ,'6K�  . 
�<�*

 	��5)��N6* ��	� ( %�	2� ������� ��) ,'6K�mM T/V"�����  ( 	5 �
���W 

)Heidari �fXXy .( 	5
 OZ�*� 
� �����-)GfYYYYGRR SET  ( 
�fV (7�� 

 
'� "	5 � %4��5�
µmol/m2/syTY %4��� 94�
 � 0CVY/VT	�	5 ���� 	5
  .

 
� %1��a* P��� ��/�'6� @�� G&�Z 
� � P4
'���1 "
'A �� �4���Wy ����? 
��C* 

	5 .XY	�	5 (5���� �����- �(5�� �� ]? ��
  .� ��3�� =��2* ����� R�	�� ������

 p�'* %4�'�	5 P�6K* � 9t� ,�	D� ��0��� . P�6K* �� PQZ %4�'� R�	�� O)� ���

 %<�4
�0& P4	Q* ]��4
�� R�� p�'* �
��W P�6K* ]^� � 	5  
�31�MSTATC R�D�� 

=�0���� � 	5  J�
 �� ��LSD	��1�- 
��Z �!4�N� �
'� . 

 



����� ���	
�� ��
�� � ��� ��� 	� �������� ��
�� ������ 	�� �!�"#� ��$ %?

��� � ����� 

��'- R'���34
 ��/5'� �:�  �� �/�W P��N�� �:� � �D�'4 ��� %4�'� R�	�� ������� ��


 (%)%�2� %4�'� R�	�� O)� ���� � �'� 
�� )YT/Y<p .( 
� �D�'4 ��/�4\ %4���'*

�'� "��[�� R'���34
 �� �:;� %�!43<� O4 P�C)* .M. truncatula %�!43<� =4��)�� 

 � 	�<� �%6K� ��/5'� �� �
R95
 

(5�� .� 	A
�� ��)�� �4 ���!� 
�<�* =4� 
� �����

* ���'� 	��5 
�<� )T/m .(% �W ���)�M. littoralis 	A
� %K�N6* 
�<�* 
�/E 
� 

��(5�� 	��5 
�<�* �� O4�3� ����� .M. rigidula J'� �� �
 %�!43<� =4��)�� R95
 

 �	2� S13
 

(5�� .M. polymorpha ��3�� � (5�� �/5'� �� �
 %�!43<� =4��<� 

��������N6* ���
�<�* 
� �W %4�'� R�	��  �'� 	��5 
�<�* Ha� �	5 �)PC5 �
�<5f.( 

 M. truncatula �	5 ��N6* 
�<�* `�? ���� 
� �
 %4�'� R�	�� O)� ���� =4��)�� 

 (5�� �	)� �)mg/plant VTY .(M. littoralis �� �
 %4�'� R�	�� O)� ��� =4��)�� 

(5�� %K�N6* ���
�<�* ���� 
� %6K� J'� .%4�'� R�	�� O)� ���� M. littoralis 

�  M. truncatula�'� �04� =4\ �� �� ��)�� %K�N6* ���
�<�* 
�� 
� �� %&�
 
� 

 	��5 
�<�*M. polymorpha (5�� �
 O)� ���� =4��)�� . 
���� ���� ��
�<�* �

 %4�'� R�	�� O)�M. rigidula�'� PZ�	
 %6K� J'� 
� 3e ��  .M. polymorpha 

? O)� ���� %K�N6* ���
�<�* 
� (5�� %��|�) ��	
mg/plantnY ( 	��5 
�<�* 
� ���

 �� }'��� O)� ���� =4��)��M. polymorpha �'� ) �
�<5 PC5V .(�\�� %�!43<� 

M. littoralis �   M. truncatula�� ��� xI)� R'���34
 J'� 
�/E ��  ��'- =4�  ��

%<� P<7 %A�a��� 	��� .�D�'4 =4� %�!43<� �\�� %4�
��  �� �� (�� =C<� �/4�����

�'5 ���� (Q!� %5'� ~'� �� �� ������� (�Qb* 
� %C���� %4���'* �� . �\�� 	A
�

�� 
� �����M. rigidula ��/5'� �� R95 � S13�� ��� ��)�    ��/5'� �� ���- =4�

 %A�a���Rhizobium meliloti�
�� ���� ������� (�Qb* 
'M�� ��  . ��/5'�R95 � 

S13 ����� �� �	�W (�	� 
')� ������  	��)��D�� � ��	<� ( �M. rigidula �� 



 ��' ��	�� (�)*' � (+�	� ��$��, -./� � 0�
�� 1�2�23� (4$�56 7��*�89:; <��=� : %@

 R��N� (I� ��/��	�QI4)Cocks � Ehrman �fXgn ( G���� ���4� ��� %
�'� ���� �

(�� .%� �
�'� =4� 
� %�!43<� �\�� �e
�  ��� %
�'� ��/5'� �'e� �� 	��'*

 =4� � �'5 ���� (Q!������4��5 �� �
�-��� (67 �� �o4� 	5�� %4�'� � dW p. 

 M. polymorpha%� ��)� �� (5�	� �/5'� �� O4 _�� �� ��:;� %�!43<�   =4� 	��

�
�� w���
� %A�a��� ��/5'� �� =4\ . �04� ��NNK�)Ballard � Chaeman �VYYY (

 �� 	���� �	��)�M. polynorpha �? %�!43<� %4�
��4��% =C<� �	4	? =4� � �
�� 

���'* (67 �� (���? %44	5�� R'���34
 �� %�!43<� 
� ���- =4� =� . ���� �� �e'* ��

 �\�� O)�M. truncatula ��/5'� �� %�!43<� 
� S13%� ���- =4� %6K� �   	��'*

 ��D�� 
� ()� ����)u<e PK�  J'� �
�WS13 ( w�� �)u<e PK�  J'� �
�W

%6K� ( �M. littoralis  	�<� � ��	<� 
�)u<e PK� '� �
�W ��/5R95	�<� �  ( 

	�'5 ��A'* �1'67 	�&'* 
'M�� �� . %�!43<� ��'� \�� P�&� �� M. littoralis  � 

  M. truncatula%� �����- =4� H6�I� �����o� ��  %
�'� 
� �/��� @#A� ���� 	���'*

	�'5 ���[��� 
�3<4� .��'- �-�  ��/��C� �� ������� (�Qb* %4�
�� ������ %���- ���

��e%� �	�? "
��+ 	�'5 
'e %4��1� �)N� �� 	�� �N��� ���  %�!43<� %4�
�� ��

��'- �D�'4 �	�6� ��� 	���4 J��!- ��� R'���34
 �����o� �� �&�!C4 ��� . =4�

%� � 	5 	���'� ���[��� %2*�� ��/�'0& ��A'* 
� �+�� 
'� �� "�7#��  	���'*

���[��� �7
3� 
� %�!43<� ���� ���/� ����	�'5  . 

 

 

 

 

 



����� ���	
�� ��
�� � ��� ��� 	� �������� ��
�� ������ 	�� �!�"#� ��$ %%

 
 *��&� �+�,-����� .���� /)(�0
� �1�� �(� �� .�
�(2�� ��3��� �4�  

 
 *��&� �+�5- ����� .���� 6�7 ���
 �(� �� .�
�(2�� �����8� �4� )mg/plant( 



 ��' ��	�� (�)*' � (+�	� ��$��, -./� � 0�
�� 1�2�23� (4$�56 7��*�89:; <��=� : %A

����� 

fv~ �%CE'� .� ~ �%4�
���W . �fmnT . 
�	4�? ��
��)� 
� O4�'&'�� ����'� ���
�� 

)�� H�&k* .�� .�'�'|�
� .(	/)� %��0)��� ��/e "�
�)��� . 
2- Association of Official Analytical Chemists (AOAC), 1970, Official 

Methods of Analysis (11 edition). Washington, DC. 
3- Ballard, R.A. and Charman N., 2000. Nodulation and growth of pasture 

legumes with naturalized soil rhizobia. Australian Journal of 
Experimental Agriculture. 40, 939-948. 

4- Burton, J.C., 1981. Use of the Rhizobium –liguminous plant association 
to increase forage and pasture production in Tunisia.  

5- Carter, E.D., 1981. Seed and seedling dynamics of annual medic pastures 
in south Australia. Proceeding of the 14th International Grassland 
Congress, Lexington. Pp:447-656. 

6- Cocks, P.S. and Ehrman, T.A.M., 1987. The geographic origin of frost 
tolerance in Syrian pasture legumes. Journal of Applied Ecology 24, 673-
683. 

7- Cocks, P.S., Mathison, M.J. and Crawford, E.J., 1980. From wild plants to 
pasture cultivars: annual medics and subterranean clover in southern 
Australia.In Advances in Legume Science (Summerfield, R.J. and 
Bunting, A.H. Eds). Pp.569-596. Royal Botanic Gardens, Kew. 

8- Heidari, S.A.H., 1994. Variation in the sesivity of nodulation and nitrogen 
fixation to nitrate in annual medicago species. PhD Thesis. Adelid 
University. Australia. pp179.  

9- McWilliam, J.R., 1982. Pasture and forage systems. A proposal for 
research in North Africa and West Asia. Report prepared for Director-
General, International Center for Agriculture Research in the Dry Areas, 
Aleppo, Syria. 

10- Vincent, J.M., 1970. A manual for the practical study of root nodule 
bacteria. (Blackwell Scientific Publications: Oxford). 

 
 



 Iranian Journal of Rangelands and Forests Plant Breeding and Genetic Research Vol. 12 No. 1 110

Effects of Rhizobium strains on growth and nitrogen fixation 
of annual medics 

 
S. Maleki Farahani1, H. Hedari Sharif Abad2, R. Tavakol Afshar3 and 

M.R. Chaichi3 
 

Abstract 
Continuous grain cropping in many areas of the world has reduced soil 
nitrogen levels to a degree such that agricultural production is now largely 
dependent upon nitrogen fertilizer. Identification of highly effective legume 
and Rhizobium strain combinations, increased production of protein rich 
livestock forage and also improved the soil structure. Four species of annual 
medics (Medicago truncatula, M. littoralis, M. polymorpha, M. rigidula) 
were grown in all combinations with four various strains of Rhizobium 
meliloti (Locally, Hoomand, R95 and S13). There was also uninoculated check 
for each species. Control treatment (uninoculated) included mineral nitrogen 
(2.5 mM nitrate). All combinations of medics and rhizobium were grown 
without nitrate. Control treatment watered with nutrient solution contained 
2.5 mM nitrate. Growth chamber experiment was conducted for 90 days to 
evaluate shoot dry matter and total shoot N. Medic lines varied in their 
ability to form an effective symbiosis with the rhizobia. M. truncatula has 
highest symbiotic with the strains Locally, Hoomand and R95. M. littoralis 
also in four inoculated treatment has %N near to control treatment.  
M. rigidula had highest symbiosis with R95 and then S13. M. polymorpha had 
low symbiosis with all strains. M. truncatula had highest shoot dry matter 
(SDM) among five inoculated and uninoculated treatments (250 mg/plant). 
M. truncatula and M. littoralis exhibited similar response to all strains.  
M. rigidula required specific strains of Rhizobium meliloti in order to fix 
more nitrogen. M. plymorpha hasn’t effective symbiosis with any of the 
strains that can result this plant required specific strain. 
 
Key words: medicago, nitrogen fixation, Rhizobium meliloti and symbiosis. 

                                                 
1- MS student, Department of Agronomy, University of Tehran.  
Email: saideh-maleki@hotmail.com 
2- Research Institute of forests and Rangelands, Tehran, P.O.BOX: 116-13185 
Email: heidari@rifr-ac.ir 
3- Scientific Board Member of Tehran Univesity  
Email: tavakol@ut.ac.ir, rchaichi@ut.ac.ir 



In the name of God 
 
Iranian Journal of Rangelands and FFoorreessttss  PPllaanntt  BBrreeeeddiinngg  
aanndd  GGeenneettiicc  RReesseeaarrcchh  
Research Institute of Forests and Rangelands 
 
Director in chief: Adel Jalili  
(Associated professor, Research Institute of Forests and Rangelands) 
 
Chief editor: Hossein Heidari Sharif-Abad 
(Associated professor, Research Institute of Forests and Rangelands) 
 
Editorial Board:  

 
Mohammad Hasan Asare Abdol Reza Bagheri 
Lecturer professor, Research Institute of Forests and 
Rangelands 

Mashhad Ferdowsi University professor 

  
Hasan Ebrahimzadeh Abbas Ghamari Zare 
Tehran University professor Lecturer professor, Research Institute of Forests and 

Rangelands 
  
Hossein Heidary Sharif-Abad Ali Jafari Mofidabadi 
Associated professor, Research Institute of Forests and 
Rangelands 

Lecturer professor, Research Institute of Forests and 
Rangelands 

  
Hasan Madeh Arefi Hossein Mirzaie-Nodoushan 
Lecturer professor, Research Institute of Forests and 
Rangelands 

Associated professor, Research Institute of Forests and 
Rangelands 

  
Ali Mohammad Shakib Mohebat Ali Naderi shahab 
Lecturer professor, Agricultural Biotechnology Reseaech 
Institute of Iran 

Lecturer professor, Research Institute of Forests and 
Rangelands 

 
Technical editor: Anahita Shariat 

Literature editor: Houshang Farkhojasteh 
 

Research Institute of Forests and Rangelands,  
P.O. Box 13185-116,Tehran, Iran. 
Tel: 4195901-5          Fax: 4195907 

Email: ijrfpbgr@rifr-ac.ir 
 

 

Abstracts are avilable on CABI Publishing: 
 

        www. Cabi - Publishing. org 
 

 






