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�� .	& �pG���T��#, ��67�ADF  �NDF  A�B�G* ��

) )C��G <� o�� �� � u�,�p���1963 .	& A*�"�G� (A*�� 

 uFK�g��� � _`E U��Y  o�� �� A*�"�G� ��  �C�:�����

) <���V�E � �*��1983.	& �pG��� ( @��	�E���
 ��E

iD �* R���� �� A*�"�G� �� A�B�G* l�\ X7G <�*�� c��Y 

u�*c� NIR R	� INFRAMATIC8620 	�*�= T��#, .  

Z�,�
� T��  �����
�� ��cN,���= ��E U9��� � �E

��\ ���;��  V�g�:�7� u� P������ ��cN, �� 	�C�) ���\

����&D���� .	& a�N�� (�� U���, � ��cN,��E ����D ��  a��

��c�� SAS ���� � <���D �C���� T�B�����E �� o�� TV��* 

A*�"�G� .	&  

  

K����  

X����  G��� )�"�
 ����! <�= ���= �* *���  G��� 

�* U9��� l���� �g�:�7� <�F� *�* �
 �  �
� @��y� 

�g�:�7� ��9�� �* Z�,�
� �* ���= U����� �� WK�&��E 

)�"�
 ����!  7#���* )G� )R�	$ 2 .( �V���I�

WK�& �#:�I� *��� <�= ���= �* T�� ����! )�"�
 ��E

)Astragalus brevidens  �Astragalus vegetus(  @��",

 7#����=�*  F��� ��9��  :� .)&�	� ���* *��� ��E

� ����*  G��� 7#� %x�K U����� �y� T�7j�E .*�� ��*

 7#�  F��� ��9�� �* Z�,�
� �* ���=T�� �� *�� ��* R�9

 7#� �	�G� A	7��& �* R������ %��:� ������; ���� ��*

.*�p�

  

�6:L 1MN�� O�8P�	 7-Q��-	 :���R :�� BS0�	 6 ���R ,-�./0 6 18;�F	 ��.	 1�.9 6� 7-P �� 12.�
 3-4-/ =��  

��;�#:�I� *��� ��E����  MS  �IK  

  ���= T���E  Z�,�
� T���E ���= UK�* �E   V�g�:�7� U9��� T�� Z�,�
����= UK�* �E�E  

1Df= 2 Df=  8 Df=  24 Df=  

T�b,��;  ) a�KCP% (  64/0  17/0  38/42**  64/3  

�p�� ) a�KCF% �(  0 39/22 01/172** 26/14 

A*�� ) _`E U��Y uFKDMD% (  07/5 27/7 50/140** 26/8 

) �	�G� A	7��& �* R������ %��:�ADF% (  62/85 44/36 77/108 58/72 

)  v7K A	7��& �* R������ %��:�NDF% �(  83/26 45/20 09/242** 24/36 

) ��C
�KASH(  14/0 65/1 41/5** 54/0 

@��	�E���
) iD �* R���� ��EWSC(  02/2 04/9 79/5* 50/2 

�g��� �C�:�����)  ME(  14/0 21/0 06/4** 24/0 

              *   7#� tIG �* ��*5%       ** 7#� tIG �* ��*1%  
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) a�K T�b,��;CP :(T�b,��; 	
�*  T�� �* a�K

���= 7#� @��", <�= ��E @��", R��7�� �� .)&�	� ���*

 7#� �V���I� 	& A	E�F� �g�:�7� U9��� T�� ���*

 T�b,��; ��	�� T���F�� �* <D T����
 �  F��� ��9�� �*

 �* a�K T�b,��; ������;  G��� .*��  E*�Q� ��9��

Z�,�
� T���F�� *�* <�F�  F��� U9��� �* l���� ��E

) a�K T�b,��; ��	��24/16 ���= �� k���� (	
�*

Astragalus vegetus   F��� ��9�� �* (A�	����* Z�,�
�)

 ��9�� �* �c�f�� %x�K� ��p:� .*��Z�,�
� �*  F��� ��E

) a�K T�b,��; ��	�� T����
 .	& A	E�F� l����32/7 

 ���= �� k���� (	
�*Astragalus vegetus  Z�,�
�)

UV&) *��  E*�Q� ��9�� �* (]�� A�Y � A�	����* 1 .(

 ���= Z�,�
� �* �
 *��* <D �� <�F� X���� T�7j�E

Astragalus brevidens �� �g�:�7� U9��� a��, �*  �6�

 T�b,��; �e7, � 	���* i��I�  ��K )�#8� a�K T�b,��;

 ���= ����  E*�Q� ��9�� �* a�KAstragalus vegetus 

 i��I� �R�	$) 	&��2.(  

) a�K �p��CF( �ADF  �NDF T�� *�* <�F� X���� :

���= 7#� @��", <�= ��E *�$� ������; �G T�� �* ���*

� �g�:�7� U9��� )��F�; �� .)&�	� ������; �G T�� ��	�� �

 �a�K �p�� ��	�� T���F�� .	& A*�c��ADF k����  �� ���=

Astragalus vegetus (]�� A�Y Z�,�
�)  ���	�� T���F��  

NDF  �� k���� ���=Astragalus brevidens  Z�,�
�)

 U��Y %x�K� R��7�� �� .*��  E*�Q� ��9�� �* (A��	7,

���= T��  e$�,Z�,�
� � �E�E  �g�:�7� ��9�� u� �*

 .)&�	� *�$�  

 )����Y) ���Q; _`EDMD(   �C�:����� �g��� �

)ME( :���= [�� ������; �* d��: �� %x�K� <�= ��E

 7#��� �$�, �� .	���	� ���*  ^E�
  F��� U9��� �� X����

 .	& A	�*  �C�:����� �g��� � ���Q; _`E )����Y ��	�� �*

 *�* <�F� X����T���F�� ������; �* ��	��  _`E )����Y

 �C�:����� �g��� � ���Q; �� ��	�� �� 2�,�,59/66  	
�*

 �32/9  �� k���� a�=���
 �� R�g �B� ���=Astragalus 

brevidens  �  F��� ��9�� �* ([�\ Z�,�
�) 	&��

UV&)1  ���= �* �E �
 *��* <D �� <�F� X���� T�7j�E .(

�� �* �* Z�,�
� �* �E �* �6� ��  E	�= �  F��� ��9

  ��K )�#8�  �C�:����� �g��� � ���Q; _`E )����Y

 � i��I�  E*�Q� ��9�� �*  :� 	���* i��I� 	7&��

R�	$)2.(  

) ��C
�KASH@��	�E���
 � (��E R���� �*  iD

)WSC) ��C
�K ��	�� T���F�� X���� q�G� �� :(8/17 (

 �� k���� ���=Astragalus vegetus �
�) �* (]�� A�Y Z�,

R��7�� �� .*��  F��� ��9��  �E �* � ���= �* �E �*4 

@��	�E���
 ��	�� T����
  G��� *��� Z�,�
���E 

R���� �*  ��	�� T���F�� .*��  E*�Q� ��9�� �� k���� iD

) ��C
�K5/9 �� k���� ( ���=Astragalus brevidens 

 .*��  F��� ��9�� �* ([�\ Z�,�
�) �* �E �* �* � ���=

Z�,�
� a��, ��9�� �� k���� ��C
�K ��	�� T����
 �E

.*��  E*�Q� 

���= T�7j�E�#:�I� *��� <�= ��E �� �� d��: 

��*��� WK�&��E )�"�
 ����!  �<��, ��p\�	7�  *���

�� �
 ��& R�	$ )3( ) )G� A	�D7 .(  

  

�6:L 2-�./0 7-P 18;�F	 ��.	 =���.�/�2 7-Q��-	 1 ��5	 :,
��6� 1�S�	 1� �� T��U	 =��  
1�.9  ��G	   1�S�	

=?.;.G2  

CP 

%  
CF 

%  
ADF 

%  
NDF 

%  
DMD 

%  
ME 

Mj/kg  
ASH 

%  
WSC 

% 

Astragalus 

brevidens  
[�\   F���   ab 3/0±3/14  de 2/0±0/28  b 7/1±5/36  bc 6/0±3/41  a 3/1±6/66  a 2/0±3/9  a 1/0±5/9  ab 4/1±5/16  

 E	�=  bc 9/0±4/12  c-e 5/0±2/33  b 8/0±6/37  a-c 3/1±5/47  ab 2/1±8/62  a-c 2/0±6/8  bc 3/0±9/7  a-c 5/0±1/16  

 E*�Q�  de 9/0±5/8  a 5/0±43  ab 9/2±41  a 9/1±3/54  d 3/3±2/53  d 5/0±0/7  e 20±0/6  cd 4/0±4/13  

A��	7,   F���  ab 2/1±5/15  de 6/0±9/28  b 0/2±6/38  bc 6/0±8/38  ab 1±66  a-c 1/0±8/8  ab 2/0±7/8  a-c 6/0±8/15  

 E	�=  cd 8/0±4/11  c-e 2±2/31  b 0/2±7/35  a 1±1/54  ab 6/1±6/63  a-c 2/0±8/8  c-e 1±6/6  a-c 4/1±5/15  

 E*�Q�  de 8/0±6/8  a 2±7/42  ab 1/1±3/43  a 5/0±0/59  d 9/0±9/51  d 1/0±8/6  de 3/0±3/6  d 3/0±4/12  

Astragalus 

vegetus  
]�� A�Y   F���  ab 3/2±4/15  de 4/0±1/28  b 4/1±3/35  bc 6/2±38  ab 5/1±7/63  ab 2/0±2/9  ab 1/0±4/8  a 6/1±17  

 E	�=  cd 3/1±5/11  cd 5/1±2/34  ab 3/1±5/40  a-c 2/1±5/48  c 5/1±9/59  c 2/0±1/8  b-d 3/0±5/7  ab 3/0±6/16  

 E*�Q�  e 9/0±3/7  a 1/4±46  a 4/2±7/45  a 2/5±8/56  d 6/0±8/54  d 1/0±3/7  e 3/0±1/6  a-d 3/1±3/15  

A�	����*   F���  a 5/1±2/16  e1/1±7/26  b 7/0±5/36  c 9/1±3/37  ab 1/1±7/65  ab 2/0±1/9  ab 2/0±8/8  a-d 6/0±7/14  

 E	�=  cd 8/0±4/11  cd 3/0±1/34  ab 8/0±6/39  ab 9/0±2/49  bc 3/1±6/60  bc 2/0±3/8  ab 0±3/8  a-d 3/0±1/15  

 E*�Q�  e 4/0±3/7  bc 2/5±2/38  ab 1/2±5/43  a 2/1±8/54  d 6/2±1/50  d 4/0±5/6  c-e 5/0±7/6  b-d 3/0±6/13  

T�B���� 7#� @��", J��F� %�9 u� UY�	9 ����* ��E R���9� tIG �* ��*5% �7��* 	7f <���D o�� ��	���	� TV��* ��  
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 F���  *      *      *      
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1Y-�� 6 ZJP=�-9  

)���	� 5��� �L,�� 	��� 	�����  ��QM ���� @�����9 �� 

�� <�G����E  �3� � ��h�G )��
 )�"�
 � ����! L,�� 

R*�#�� *��G .����  ����G* �� T�� V� _e�  �� @���c�� 

 G�G�  E�=D �� )����I� WK�& ��*����E� )�"�
 ����! 

� 	9  ����� �e�D ���� ���	eB� ���� a�*��E A	77
��f �* 

L,�� 	E��K ) *��5(.  � #,�� <�E��= ����! )�"�
 T��#, ��

o��  ��#� � <D ��  I��� U���! �y�  G��� 2G�7� ��E

<�V�� �L,��� ����! )�"�
  ������  ����! �� LY�� �� A*�"�G�

 � _E���  ��QM *��� ��E*�p�
  7�� ^�; � L,��� *�&

)6.(  

 G��� 	
�* <�c�� T�b,��; �a�K  _`E )����Y

���Q; � �g���  �C�:����� ��E������; <��7! ��  ^��c��

A	7E* )�"�
 ����! �* �* ���= �#:�I� *���  2:�Y �* �4 

<�F� Z�,�
� *�* �
  T�� ��*��� �g�:�7� U9��� )��F�; ��

�* � )��� ^E�
 c�� �E������; ��9��  E*�Q� T����
 

��	�� � �* ��9�� 	&�  F��� T���F�� <�c�� �e�D  A	E�F�

	& .X���� @�#:�I� �*��� �� ��� ���=��E <�F�  #,�� 

 �	E* �
 �� )��F�; 	&� A��= �* �y� ^E�
  <�c��

�a�K T�b,��; )����Y E_` A*�� uFK � �g���  �C�:����� 

)�"�
 �� ����! <�E��= ��G�
  �) *�&1� 2  �16 .( �pN��

)  ��*��2020 ���= *�* <�F� (Astragalus effusus 

 )����Y  :� )��� ^E�
 A��= 	&� ^��c�� �� a�K T�b,��;

 %x�K�  F��� U9��� �� a�	
 ��E �* ���Q; _`E

 7#� .)&�	� ���*b,��; <�c�� A	& )F
 ���= �* T�

Astragalus brevidens 	7�E A�B�C�� �* 47/15  �* 	
�*

	�*�= *��D��  F��� ��9��.  �!) <���V�E � ��;2016 �* (

�����L�$ ��E���D <��G�e& L,��� �* ���= T�� A	&

 *�	9 �� T�b,��; ��	�� *��7N�20   F��� ��9�� �* 	
�*

�� �� <�F� X���� .	�*��� *��D�� <�= ���= T�� T�b,��; <*��h

���; �* �f���; �f � L,��� �* ��*�K ��E)F
 ��E A	&

��) <���V�E � �E	� .*��*  !��� @��
2020 �� A��&� (

 �* _`E U��Y T�b,��; � a�K T�b,��; <�c�� <*��h��5  ���

 � a�* ��Qs, ����  ��K ���C� Lp7� �
 	7�&�* a�B:.	7&�� 

T�7j�E E���
���� A	7E�
 )�"�
 ����! U��& �p�� 

�a�KADF  �NDF  <�F�  ��9�� �* ��	�� T����
 ����* *�*

 7#� )G�  E*�Q� ��9�� �* ��	�� T���F�� �  F��� �� 

)��F�; 	&� �A��= <�c�� �e�D �* <�E��= ^��c��  �	��� .

�A��= 	&� R�p�* �� <�c�� )�����E A	���	eB� �  ��V��G� 

	7��� G� )���_�F����V  � ��F��*�& .T�� )����E ��,	�!  ��

@��	�E���
��E �c:��G)  ����K�G c:��G  �E (T�7B�: � 

U�VF, A	&�	�� T�����7� �� U��
 <	& 	&� A��= ^��c�� � 

)pC� @��	�E���
��E  ����K�G 	
�*  �p��<�E��= 

��F��  �*�& ) 19) <���V�E � ��e& .(2020 �C���� �* (

! )�"�
 a�B: ���= �* ����Astragalus gossypinus  � 

Trifolium repens   ��	�� T����
 � T���F�� �
 *��� <���
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 �E ��e7�  :��G A����* � a�K �p�� ��9�� �� k���� c:��G

� .	&��  �  E	�= �� UpY �  E*�Q�� �
��\  �
  ��B7E

@��	�E � a�K T�b,��; ��f � T��
 ��E �	7��� ^E�
 �E

* T�����7� ������ ^��c�� a�K �p�� � T�7B�: 	
�* �N��� �

 � T�7B�: <�c�� �  
����&�K T�� q�V#� k�p,�� u�

) *��* *�$� a�K �p��15 [�� X���� q�G� �� .(��9�� 	&� 

 F��� 2G�7�T��, <��� �� �6� )�"�
 ����! ���� ���f 

a�* �* ���=�E�  <�=�#:�I� A	&  �	&�� � ��f �* ���< 

	&�  F��� T���e� *�V��! a�* �� �� R�p�* 	E��K )&�* 

�
 ��p:� 	��� A���E �� )���	� t��
 �* L,�� 	&�� � �* 

<���  =*��D L,��   ���Y� ����& �� �$�, ��) J�K ��� �

 (A�=��fa�* *��� ��I7� *�& �,  � <�E��= ��  ���I��� 	���;
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Abstract  
Forage quality is one of the most important factors that is necessary for proper nutritional 

management of livestock from rangelands. The most important quality factors of plants are 

crude protein, ADF, crude fiber, metabolic energy and digestible dry matter. The present study 

was conducted to evaluate the forage quality of high-yielding herbaceous species (Astragalus 

brevidens and Astragalus vegetus) grown in Homand Absard Research Station. The studied 

species are palatable species of rangelands of Khorasan Razavi, West Azarbaijan and Kurdestan 

provinces, which the seeds were collected and cultivated in 2010 at Homand station. In this 

study, sampling was performed in 2020 in three stages of vegetative growth, flowering and 

seeding in three replications and qualitative indices were measured. The results showed that the 

forage quality of these two species (four ecotypes) in the vegetative and flowering stages is 

higher than the seeding stage. In terms of crude protein content, digestibility and metabolic 

energy of all 4 ecotypes were very desirable in the vegetative and flowering stages (protein and 

metabolic energy above 8 and digestibility above 60%) and at the seeding stage. Also, there 

was no significant difference between the two species in terms of qualitative parameters. The 

highest amount of crude protein (16.24%) and the lowest amount of NDF (37.36%) belonged 

to Astragalus vegetus (Diwandare ecotype) in the vegetative stage. Due to the desirability of 

these two species in all stages of growth, these species can be used for livestock in spring and 

early summer. 
  

Keywords: Forage quality, Astragalus, Semi-steppe rangelands, Forage. 
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