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  7�� 0	Y
�  

         W�L���  ����� 0	Y
�  ��7	M 0	Y
�  0	Y
� ��+�N�  

) S� =���1500 -1700
X� (  15/2/90 – 10/3/90  15/3/90 – 15/4/90  21/4/90 – 15/5/90  

) �+ =���1900 -2100
X� (  21/2/90 – 14/3/90  20/3/90 – 20/4/90  25/4/90 – 20/5/90  

  

�F�4 ���������� ��(  
0� 04;� ��0b*E R�� �+ 0]B�� +�;� P�+ ��;	��� K��

'�7Y 7��� l���)( 
� 
*yz� f�I9 )� �� �]�^;9;�6*, C�
**c� Z
 5+;� �	��B� Z]*� K���+ 5+�� P�+ � 7��� 0X��+ l���)( g��X�
 +�:�� �
�� � 5+�+ )�
� +;h )� �	I, ��/
 =�� J]�� �

0� 2��) �+ J*B-�� .+;� C�H*HI� 7��� �+ ��/]�� K
*M��E
0�;�� �a� =*	��' Z*b��X� 
nE�7Y 
� P�+� +�;� K�� 089�\

5)�7�� Z��'�� K
*M K��*b� 7B���� 6*� 089�\� J�� �+ �N9 .7���
5)�7�� 
`�+ C�89�\� )� �;Xb*, 
� P�+ )� �a� =*	��' K
*M)2 

 Kt;Xb*, K���+ 57� 0Xh� �9�� ���c� 
� 7BL�;M de�
0D�]�  57�) 2)� ��;X� �� K�5/0± 58_� .7�  5+�LX�� ( )� 

q�*�( 2+
E 0�;���� �� �5+�LX� )� S9� �� 
\' NLB� 50 


X��
]*� 7�7� S9� � _~�  ��7H�4 P
M 0�;�� S�h 0�;M 

�+ 2��)K��  �
Lj2 �4 �8 �16 �24 �48  �72 =
�� �+ 0� 

��
]� �+ 0D�]� 
� 7BL�;M 2;*���;]�� .7� 0b*E0� K����E 

0X,� �+ J�� l���)( K���+ KN,�B� 0�  
\'45-50 
X��
]*� 

.+;� _� )� ��0b*E 2;*���;]K���+ K�� 0�;�� )� 0D�]� ���h 

� _� )� ;�Xb� �+ J*��� d�D9��;� �� q( +
� 0�C7� 20 

�+ �0H*'+ 2�( 65 04�+ 0�C7� 48 =
�� S�h  7�+
M)8 .(
_� )� J�);� 0b*E+�;� �� �E��;h 57���*'�� �+ 0b*E 
� 

@bY 5+�� S�h J**8� .7� 7j�+ 0�6:�K
�N� 
� S�  )�
�;�+ �KNc� _� )� J**8� ��7H� 2( 5+�� KNc� �+ 0�;�� 0*9�� 

� �'�� 57��� 2( �+ 0b*E _� )� C7� 2��) 
*�p� �� 5+�LX�� 

)� 0\��� 1 J**8� 7�+
M )22.(  
  

 0\���1  

*�p� )� _� 0�;�� �+ 57���*'��( -1KNc� 5+�� 27� 7�7��� 7j�+=  

       100  ×H� /0�;�� �+ KNc� 5+�� 0*9�� ��7H�) KNc� 5+�� ��7  

  

��	� ����C %��<� � ������(  

2�6*� 7�7��� 27� +�;� �+ 7Y�� 2��) � J*B-�� 

0:B��
,K�� 0�6:� Z*b��X�K
�N�)PD� ( Z*b��X� 0�6:�-

K
�N� a �b  �c �� 5+�LX�� )� �\h
*Q 0\���  0\���)2( 

F;]��� � 79���7]�1)1979( � �� 5+�LX�� P
� )� ��6,� Fit 

curve .7� 0D��I�  
0\��� 2                                              P= a+b(1-ect)  

 0\��� J�� �+a 0�6:� lp���
� 
�N� �(7j�+)b   lp�
0�6:� �0Xb�( 
�N�c 0�6:� =

� K
�N� �(=
�� �+ 7j�+)p 

0�6:�) 2��) 7Y�� �+ K
�N�t�� ( .7���  
 5+�+ �
i @9�' �+ 57�( =�7� K��0� �,+�A� }/��E C�;j

� Z��;XE�,0P
� 0	*�� ��6,�SAS 9.1  �7� 0��� )� 5+�LX�� �� �
J*`��*� 0b��H� K�
� .=,
M P�:�� �\h ��;�
 R�� )� ��

7Bm 2;�)( 0B��+ ���XY� [\� �+ J]��+ K�5  5+�LX�� 7j�+
 0\��� d��� 
� 5+�LX�� +�;� K���( �7� .7�3 .=�� 5+;�  

 0\���3                                Yijk=µ+ Li+ Sj+LSij+ εijk  
 2( �+ 0Eµ  �ZE J*`��*�=Li � �
�L��� =���Sj 0	Y
� =

 ��]�^;9;B,LSij �]�^;9;B, 0	Y
� � �
�L��� =��� Z��HX� 
y� =
 �=εijk .+;� �����)( K�\h  

  

H��#�  

 0�;M ���*�*� C�D*E
�A. crenatus  ��74 �+)2( 
 .=�� 57� 5+��(�B8� 
y� W�L��� � 7�� 0	Y
� C�D*E
� 
� K��+

 7BX��+ 0�;M J�� ���*�*�)01/0p< � W�L��� Z��HX� 
y� .(
0� 7�� 0	Y
� ��
m 64)05/0p< ���*�*� C�D*E
� 
��� 
� (

�B8� 2( �9;	� 5��;�+ ��9;	� 5��;�+ 5�*M k;	� �� .+;D� ��+
��� K��B� l��6,� S�h 5+�� � �9( 5+�� �69;	� 2�6*� �

 5��;�+ � �9;	� 5��;�+ 2�6*� J�
X�*� .=,�� l��E 
XbE�h
��� K��B� �9;	� J�
X�E � S� =��� P;� 0	Y
� �+ 69;	�

 ZY�
� J*� .7� 57���� �+ =��� S� 0	Y
� �+ 2( 2�6*�
�B8� C��L� =��� �+ 
� �+ 7�� 7� 57���� ��+)01/0p< .(

�7H� J�
X�*� �+ =��� ��� 0	Y
� �+ ��
m �+ � =��+ �� �
.+;� ��7H� J�
X�E K���+ S� =��� P�+ 0	Y
�  

0�6:�2��) �+ �L	
 2;M S�h 5+�� K
�N� 3	Xp� K��
 ��74 �+ 2;*���;]��)4(  �7�� 0	Y
� 
y� .=�� 57� 5+�+ 2���

2��) P��� �+ 7�� 0	Y
� � W�L��� Z��HX� 
y� � W�L��� K��
�B8� 2;*���;]��) +;� ��+01/0p<� 
� .( �0	j�Y g��X� d��

0�6:� 2�6*� J�
X�*� =��� ��� 0	Y
� �+ S�h 5+�� K
�N�

                                                      
1 .Ørskov & McDonald 
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 �+ .7� 57���� S� =��� P�+ 0	Y
� �+ ��7H� J�
X�E � P�+
2��) ����� � =��� 
� �+ 7�� ZY�
� J*� 2;*���;]�� K��

�B8� C��L� �
�L��� =��� �+ J*�) =��+ +;4� ��+01/0p< �(
 2��) �+ �9�24 ;]�� =
�� =��� J*� P;� 0	Y
� �+ 2;*b�

�B8� C��L�  �+ � S�.=��7� +;4� K��+  
��74 �+ )6( 0:B��
,0�6:� K�� S�h 5+�� K
�N�

 0�;MA. crenatus  
y� � 7�� 0	Y
� �W�L��� .=�� 57� R��6M
0:B��
, 
� 7�� 0	Y
� � W�L��� Z��HX�0�6:� K�� 5+�� K
�N�

�B8� 
y� S�h) 7BX��+ ��+01/0p<(0�6:� J�
X�*� . K
�N�
) ��
�a � �+ =��� ��� 0	Y
� �+ 0�;M J�� S�h 5+�� (

 J�
X�E��7H�  �+ 
� �+ .+;� S� =��� P;� 0	Y
� �+ 2(
�B8� l��E 7��� =���0�6:� lp� �+ ��+ 5+�� ��
� 
�N�

) 7� 57�+ 5�*M k;	� =,
�*� �� 2��6�� S�h01/0p< .(
0�6:� lp�) 7BE 
�N�b S�h 5+�� (2;M ZY�
� �+ �L	


�B8� C��L� =��� �+ 
� 7�� J�
X�*� .7�+�+ 2��� K��+
0�6:� 2( 2�6*� J�
X�E � �+ =��� ��� 0	Y
� �+ 7BE K
�N�

 2��6�� =��� �+ 
� �+ .7� 57���� S� =��� P;� 0	Y
� �+
0�6:� lp� 5�*M k;	� =,
�*� ���B8� l��E 7BE K
�N� K��+

) +�+ 2���01/0p<b��X� .(0�6:� Z*) K
�N�PD S�h 5+�� (
 ����E 7��� �5�*M k;	� =,
�*� �� =��� �+ 
� �+ �L	
 2;M

�B8�0�6:� Z*b��X� J�
X�*� .+�+ 2��� �� K��+ �+ K
�N�
 =��� P;� 0	Y
� �+ 2( 2�6*� J�
X�E � �+ =��� ��� 0	Y
�

.7�+
M 57���� S�  

  

 @�2A2-  ���� ����7�9 J�K�4 �A. crenatus  	 � �( )�-(2L��) �*�+���,- 29� ��& � �� � D�E��	 �� �� %�/��	 0�#�	 ��1� 

���*�*� C�D*E
�  NDF  ADF EE  Ash  OM  DM 

        

S� =���  
)1500 -1700
X� (  

��� 0	Y
�  36/1±c03/36  29/0±e83/33  51/0±a45/6  28/0±a09/10  28/0±d91/89  48/0±c34/94  

P�+ 0	Y
�  81/0±c24/38  45/1±c36 61/1±b06/4  33/0±b29/9  33/0±c71/90  03/0±b19/95  

P;� 0	Y
�  61/1±a50 25/1±b05/46  38/0±b71/4  40/0±c52/7  40/0±b48/92  35/0±a61/96  

�+ =���  
)1900 -2100
X� (  

��� 0	Y
�  60/1±f46/32  35/1±f54/30  46/0±b68/6  22/0±a65/9  22/0±d35/90  10/0±d08/93  

P�+ 0	Y
�  18/0±d69/34  14/1±d66/33  42/0±b92/4  16/0±b83/8  16/0±c17/91  22/0±c35/94  

P;� 0	Y
�  72/0±b03/49  51/0±a79/44  34/0±a12/6  16/0±d93/6  16/0±a07/93  16/0±b62/95  

+��7��X�� K�\h  67/0  63/0  44/0  16/0  16/0  15/0  

�B8�K��+  
W�L���  **  **  *  **  **  **  

7�� 0	Y
�  **  **  *  **  **  **  

  W�L���×�7�� 0	Y
  ns ns *  ns ns ns 

NDF:  ��9;	� 5��;�+ADF �K7*�� 57B�;� �+ �;	I��� F�*9� :EE �K
�� 5��A
 :Ash �
XbE�h :OM��9( 5+�� :DM F/Xh� 57B�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y �S�h 5+�� :

�B8��� ��+ �7���ns�B8� 
*Q :�B8� ���XY� :** �K��+ �7j�+ S� [\� �+ K��+�B8� ���XY� :* [\� �+ K��+5 7j�+ .  
 

 @�2A3-  ���� ����7�9 J�K�4 � J��/ � ��O����A. crenatus  �( )�	 �-�*�+���,- 29� ��& � �� � D�E��	 �� �� %�/��	 0�#�	 ��1�  
    K+�)( 04�+  C�8�
� J*`��*�   ��7H�F  �B8� [\�K��+  

NDF 

W�L���  1  72/32  95/23  **  

7�� 0	Y
�  2  39/408  91/298  **  

 W�L��� ×7�� 0	Y
�  2  34/3  45/2  n.s 

ADF  

W�L���  1  62/23  88/19  **  

7�� 0	Y
�  2  36/294  75/247  **  

 W�L��� ×7�� 0	Y
�  2  55/1  30/1  ns 

EE  

W�L���  1  12/3  33/5  *  

7�� 0	Y
�  2  32/3  67/5  *  

 W�L��� ×7�� 0	Y
�  2  70/3  33/6  *  

Ash  

W�L���  1  11/1  92/14  **  

7�� 0	Y
�  2  99/10  45/148  **  

 W�L��� ×7�� 0	Y
�  2  01/0  13/0  ns 

OM  

W�L���  1  11/1  92/14  **  

7�� 0	Y
�  2  99/10  45/148  **  

 W�L��� ×7�� 0	Y
�  2  01/0  13/0  ns 

DM  

W�L���  1  76/4  40/66  **  

7�� 0	Y
�  2  69/8  19/121  **  

 W�L��� ×7�� 0	Y
�  2  07/0  94/0  ns 

NDF:  ��9;	� 5��;�+ADF �K7*�� 57B�;� �+ �;	I��� F�*9� :EE �K
�� 5��A
 :Ash �
XbE�h :OM��9( 5+�� :DM  �S�h 5+�� :ns�B8� 
*Q :�B8� ���XY� :** �K��+ [\� �+ K��+

�B8� ���XY� :* �7j�+ S� [\� �+ K��+5 7j�+ .  
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@�2A4-  ���� ��� ���� � �
! �����A. crenatus ( )�	 � �-0��
 �� %�/��	 0�#�	 ��1�(2L��) 0����/�*�	 "�#$� ��(  

2��)2;*���;]�� K��  0 2 4 8 16 24 48  72  

S� =���  
)1500 -

1700
X� (  

��� 0	Y
�  13/0±b20/27  16/0±b87/44  10/0±b92/56  27/0±b57/59  12/0±b92/64  15/0±b89/74  15/0±b84/78 10/0±b88/80 

P�+ 0	Y
�  23/0±d81/25  20/0±d71/41 09/0±d17/54  13/0±e48/56  13/0±d56/62  12/0±d59/70  17/0±d23/75 11/0±d19/77 

 0	Y
�
P;�  

37/0±f38/17 15/0±f53/38  22/0±f34/50  34/0±f65/54  23/0±e50/60  27/0±e19/65 23/0±f24/70 18/0±f23/73 

�+ =���  
)1900 -

2100
X� (  

��� 0	Y
�  05/0±a21/30  13/0±a45/46  19/0±a31/58  19/0±a73/61  23/0±a76/66  17/0±a51/76  12/0±a23/81 14/0±a33/83 

P�+ 0	Y
�  19/0±c62/26  16/0±c79/43  12/0±c49/56  13/0±c05/59  05/0±b04/65  13/0±c35/73  14/0±c25/78 13/0±c25/80 

 0	Y
�
P;�  

24/0±e48/19  17/0±e73/40  23/0±e63/53  15/0±d79/56  15/0±c86/62  21/0±e76/68  17/0±e65/74 14/0±e72/76 

+��7��X�� K�\h  09/0  06/0  07/0  09/0  07/0  07/0  07/0  06/0  

�B8�K��+  
W�L���  **  **  **  **  **  **  **  **  

 0	Y
�
7��  

**  **  **  **  **  **  **  **  

  W�L���× 0	Y
�
7��  

** ** **  ** ** ** ** ** 

�B8� F/Xh� 57B�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y� K��+��B8� ���XY� :**�7����B8� ���XY� :* �7j�+ S� [\� �+ K��+ [\� �+ K��+5 .7j�+  
  

@�2A5-  ���� ��� ���� � �
! ����� J��/ � ��O����A. crenatus  �( )�	 �-0��
 �� %�/��	 0�#�	 ��1�0����/�*�	 "�#$� ��(  

2��)2;*���;]�� K��  K+�)( 04�+  C�8�
� J*`��*�   ��7H�F  � [\��B8K��+  

0 

W�L���  1  97/34  48/681  **  
7�� 0	Y
�  2  97/344  09/6723  **  

 W�L��� ×7�� 0	Y
�  2  68/3  73/71  ** 

2  

W�L���  1  38/34  66/1288  **  

7�� 0	Y
�  2  109  93/4085  **  

 W�L��� ×7�� 0	Y
�  2  32/0  02/12  ** 

4  

W�L���  1  18/49  68/1696  **  

7�� 0	Y
�  2  13/96  03/3316  **  

 W�L��� ×7�� 0	Y
�  2  69/2  92/92  ** 

8  

W�L���  1  17/47  28/1016  **  

7�� 0	Y
�  2  50/73  45/1583  **  

 W�L��� ×7�� 0	Y
�  2  18/0  82/3  ** 

16  

W�L���  1  67/44  53/1592  **  

7�� 0	Y
�  2  01/52  22/1854  **  

 W�L��� ×7�� 0	Y
�  2  35/0  38/12  ** 

24  

W�L���  1  44/63  48/1888  **  

7�� 0	Y
�  2  21/230  60/6852  **  

 W�L��� ×7�� 0	Y
�  2  87/2  51/85  ** 

48  

W�L���  1  27/96  38/3438  **  

7�� 0	Y
�  2  93/173  03/6212  **  

 W�L��� ×7�� 0	Y
�  2  21/3  53/114  ** 

72  

W�L���  1  91/80  40/4424  **  

7�� 0	Y
�  2  57/152  06/8343  **  
 W�L��� ×	Y
�7�� 0  2  83/0  66/45  ** 

                          �B8� ���XY� :**�B8� ���XY� :* �7j�+ S� [\� �+ K��+ [\� �+ K��+5 .7j�+  
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@�2A6- ��,�	 -����� ��( ���� ��� ���� � �
!A. crenatus  �( )�	 �-%�/��	 0�#�	 ��1� �F�4 
	 ���E#�	 �/(2L��) ������� ��(  

�
,0:B�0�6:� K��K
�N�  a b c PD ) 02/0( ED  ) 05/0( ED ) 08/0( ED  

S� =���  
)1500 -

1700
X� (  

 0	Y
�1  15/0±b65/43  16/0±b14/37  001/0±b07/0  15/0±b77/80  05/0±b23/72  04/0±b92/64  08/0±b58/60 

 0	Y
�2  17/0±d67/40  21/0±c19/36 001/0±b07/0  14/0±d87/76  08/0±d75/68  01/0±d70/61  04/0±d48/57 

 0	Y
�3  32/0±f04/37 22/0±d70/34  004/0±a08/0  23/0±f73/71  11/0±f70/64  08/0±f23/58  08/0±f22/54 

�+ =���  
)1900 -

2100
X� (  

 0	Y
�1  25/0±a29/45  19/0±a95/37  005/0±c07/0  08/0±a23/83  12/0±a33/74  12/0±a78/66  10/0±a33/62 

 0	Y
�2  20/0±c79/42  25/0±b17/37  001/0±b07/0  08/0±c97/79  05/0±c55/71  05/0±c27/64  05/0±c95/59 

 0	Y
�3  30/0±e88/39  19/0±c11/36  001/0±b07/0  17/0±e98/75  08/0±e15/68  09/0±e20/61  12/0±e98/56 

+��7��X�� K�\h  09/0  08/0  001/0  06/0  04/0  03/0  03/0  

�B8�K��+  

W�L���  **  **  **  **  **  **  **  


�7�� 0	Y  **  **  **  **  **  **  **  

W�L���× 0	Y
�** ** **  **  ** **  ** 

a0�6:� lp� :�(%) ��
� 
�N�b �(%) 7BE 
�N� 0�6:� lp� :c �(%) 
�N��� 0�6:� lp� :PD �K
�N� 0�6:� Z*b��X� :) 02/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�2 �7j�+) 05/0( 
ED0�6:� Z*b��X� :K
�N�  �;D
 �
� �+5  �7j�+) 08/0( ED0�6:� Z*b��X�  : �;D
 �
� �+ K
�N�8 �B8� F/Xh� 57B�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y.7j�+�� ��+ :**�7���

�B8� ���XY��B8� ���XY� :* �7j�+ S� [\� �+ K��+ [\� �+ K��+5 .7j�+  

  
@�2A7- ��,�	 - J��/ � ��O��������� ��(��� � �
! ���� ��� �A. crenatus  �( )�	 � -%�/��	 0�#�	 ��1� �F�4 
	 ���E#�	 �/ ��(

�������  

0:B��
,0�6:� K��K
�N�  K+�)( 04�+  C�8�
� J*`��*�   ��7H�F  �B8� [\�K��+  

a 

W�L���  1  54/43  90/745  **  
7�� 0	Y
�  2  79/108  80/1863  **  

 W�L��� ×7�� 0	Y
�  2  08/1  53/18  ** 

b  

��W�L�  1  18/10  33/245  **  
7�� 0	Y
�  2  85/13  89/333  **  

 W�L��� ×7�� 0	Y
�  2  29/0  98/6  ** 

c  

W�L���  1  0001/0  86/22  **  
7�� 0	Y
�  2  0001/0  50/17  **  

 W�L��� ×7�� 0	Y
�  2  0001/0  79/6  ** 

PD  

W�L���  1  37/96  72/4159  **  
7�� 0	Y
�  2  81/199  93/8624  **  

 W�L��� ×7�� 0	Y
�  2  45/2  84/105  ** 

) 02/0( ED  
W�L���  1  72/69  81/9028  **  

7�� 0	Y
�  2  46/141  6/18318  **  
 W�L��� ×7�� 0	Y
�  2  37/1  09/177  ** 

) 05/0( ED  
W�L���  1  76/54  10058  **  

7�� 0	Y
�  2  01/113  6/20757  **  
 W�L��� ×7�� 0	Y
�  2  93/0  82/170  ** 

) 08/0( ED  
�W�L��  1  77/48  59/7254  **  

7�� 0	Y
�  2  10/103  3/15337  **  
 W�L��� ×7�� 0	Y
�  2  82/0  78/121  ** 

a0�6:� lp� :�(%) ��
� 
�N�b �(%) 7BE 
�N� 0�6:� lp� :c �(%) 
�N��� 0�6:� lp� :PD �K
�N� 0�6:� Z*b��X� :) 02/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�2 �7j�+) 05/0( 
ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�5  �7j�+) 08/0( ED0�6:� Z*b��X�  : �;D
 �
� �+ K
�N�8 �B8� F/Xh� 57B�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y.7j�+�� ��+ :**�7���

�B8� ���XY��B8� ���XY� :* �7j�+ S� [\� �+ K��+ [\� �+ K��+5 .7j�+  

  
 ��74)8( 0:B��
,� K��0�6:0�;M �9;	� 5��;�+ K
�N� 
A. crenatus �� 2��� ��0�6:� 7j�+ 
� W�L��� 
y� .7�+ K
�N�

�
� �+�B8� �;D
 K��) +;� ��+01/0p< 
��� 
� �9� (
0:B��
,0�6:� K���B8� 
y� K
�N� 0	Y
� .7�� 57���� ��+

0:B��
, P��� 
� 7��0�6:� K���B8� �;\� K
�N� 
*yz� K��+
� ��NM) +;01/0p< 
� 7�� 0	Y
� � W�L��� Z��HX� 
y� � (

�*�  P�7E0:B��
, )��B8� ��0�6:� J�
X�*� .+;D� ��+ K
�N�
� ��+ =��� �+ 0�;M J�� 7BE � ��
�0 ����� ZY�
� �+ @*�
�

0�6:� Z*��X� .+;� ��7	M C��L� 7�� ZY�
� J*� 6*� K
�N�
�B8�0�6:� Z*b��X� J�
X�*� � =��+ ��+�N� 0� |;�
� K


.+;� P�+ �
�L��� =��� �+ 5�*M J�� ����� 0	Y
�  
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 D
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 @�2A8 - ��,�	 -  / �*�+���,- 29� ��& � � D�E��	  �UV������ ��( ���� ����� ��	��� � �
!A. crenatus  �( )�	 �- 0�#�	 ��1�

(2L��) %�/��	  

0:B��
,0�6:� K��K
�N�  a b c PD ) 02/0( ED ) 05/0( ED ) 08/0( ED  
S� =���  

)1500 -1700 (

X�  

 0	Y
�1  18/1±ab87/18  16/0±ac20/22  01/0±a055/0  34/1±b05/41  64/0±b75/34  42/0±b30  42/0±a40/27 

 0	Y
�2  10/1±d11/17  55/0±ab52/22 01/0±bcd035/0  57/0±d60/39  07/0±d55/31  07/0±d55/26  14/0±c10/24 

 0	Y
�3  73/1±d78/14 90/0±ce83/19  01/0±ab045/0  85/0±c60/34  28/0±f20/28  35/0±e85/23  57/0±d60/21 

�+ =���  
)1900 -2100 (


X�  

 0	Y
�1  25/2±a92/19  65/1±ce83/19  01/0±ac045/0  64/0±a55/43  57/0±a20/36  78/0±a05/31  10/1±a35/28 

 0	Y
�2  25/0±ac53/18  77/0±bcd02/21  001/0±ad040/0  49/0±b55/39  14/0±c60/32  28/0±c90/27  35/0±b55/25 

 0	Y
�3  12/1±bcd80/15  26/1±de82/18  01/0±a055/0  14/0±c60/34  21/0±e55/29  01/0±d60/25  14/0±c40/23 

+��7��X�� K�\h  99/0  71/0  005/0  54/0  27/0  29/0  39/0  

K��+ �B8�  
W�L���  ns  ns  ns  ns  **  **  **  

7�� 0	Y
�  *  **  *  **  **  **  **  
W�L���× 0	Y
�ns ns ns  ns ns ns ns 

a0�6:� lp� :�(%) ��
� 
�N�b �(%) 7BE 
�N� 0�6:� lp� :c �(%) 
�N��� 0�6:� lp� :PD �K
�N� 0�6:� Z*b��X� :) 02/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�2 �7j�+) 05/0( 
ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�5  �7j�+)08/0( ED0�6:� Z*b��X� :� �;D
 �
� �+ K
�N8 �B8� F/Xh� 0�7�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y.7j�+�� ��+ �7���ns 
*Q :

�B8��B8� ���XY� :** �K��+�B8� ���XY� :* �7j�+ S� [\� �+ K��+ [\� �+ K��+5 .7j�+  
  

 @�2A9- ��,�	 -  / �*�+���,- 29� ��& � � D�E��	  �UV� J��/ � ��O��������� ��( ���� ����� ��	��� � �
!A. crenatus  )�	 �

 �(-%�/��	 0�#�	 ��1�  

0:B��
,0�6:� K��K
�N�    K+�)( 04�+  C�8�
� J*`��*�   ��7H�F  �B8� [\�K��+  

a 

W�L���  1  06/4  03/2  ns  
7�� 0	Y
�  2  16/17  60/8  *  

 W�L��� ×7�� 0	Y
�  2  05/0  02/0  ns 

b  

W�L���  1  39/0  39/0  ns  
7�� 0	Y
�  2  44/13  32/13  **  

 W�L��� ×7�� 0	Y
�  2  45/2  43/2  ns 

c  

W�L���  1  0001/0  20/0  ns  
7�� 0	Y
�  2  0002/0  5  *  

 W�L��� ×7�� 0	Y
�  2  0001/0  60/2  ns  

PD  

W�L���  1  2  42/3  ns  
Y
�7�� 0	  2  98/60  09/104  **  

 W�L��� ×7�� 0	Y
�  2  13/2  63/3  ns 

) 02/0( ED  
W�L���  1  94/4  88/33  **  

7�� 0	Y
�  2  57/43  79/298  **  
 W�L��� ×7�� 0	Y
�  2  04/0  30/0  ns 

) 05/0( ED  
W�L���  1  74/5  62/34  **  

7�� 0	Y
�  2  85/33  14/204  **  
 W�L��� ×7�� 0	Y
�  2  12/0  74/0  ns 

) 08/0( ED  
W�L���  1  88/5  71/19  **  

7�� 0	Y
�  2  07/29  43/97  **  
 W�L��� ×7�� 0	Y
�  2  18/0  61/0  ns 

a0�6:� lp� :�(%) ��
� 
�N�b �(%) 7BE 
�N� 0�6:� lp� :c �(%) 
�N��� 0�6:� lp� :PD �K
�N� 0�6:� Z*b��X� :) 02/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�2 �7j�+) 05/0( 
ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�5  �7j�+)08/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�8 �B8� F/Xh� 0�7�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y.7j�+�� ��+ �7���ns 
*Q :

�B8��B8� ���XY� :** �K��+�B8� ���XY� :* �7j�+ S� [\� �+ K��+ [\� �+ K��+5 .7j�+  

  
0�6:� 
� ����� 0	Y
� � W�L��� 
y� 0� |;�
� g��X� K
�N�

��� K��B� �9;	� 5��;�+ ��74 �+ 69;	�)10(  57� 5+�+ 2���
lp� 6:� W�L��� 
y� .=�� K��b  �c 0:B��
, 
��� 
� K��

0�6:��B8� K
�N� lp� 64 0� 7�� 0	Y
� 
*yz� .+;� ��+c 

)05/0p<0:B��
, ����� 
� ( ���B8�  7j�+ S� [\� �+ ��+
0�6:� 7j�+ 64 0� ����� 0	Y
� � W�L��� Z��HX� 
y� .+;� K
�N�

 �;D
 �
� �+2 ) 7j�+05/0p<0:B��
, 
��� 
� ( 
*Q ��
�B8� .+;� ��+  
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 @�2A10- ��,�	 -  / �*�+���,- 29� ��& � � D�E��	  �UV������ ��(��� ����� �7( ��?,� ����� ��	��� � �
! �A. crenatus  )�	 �

 �(-(2L��) %�/��	 0�#�	 ��1�  

0:B��
,0�6:� K��K
�N�  a b c PD ) 02/0( ED ) 05/0( ED ) 08/0( ED  
S� =���  

)1500 -1700 (

X�  

 0	Y
�1  57/0±a19/18  4/1±a73/23  001/0±bc030/0  85/0±a90/41  35/0±b45/32  01/0±b10/27  07/0±b65/24 

 0	Y
�2  15/1±b34/15  22/0±ab62/21 007/0±ac035/0  92/0±b95/36  01/0±d70/28  07/0±d85/23  14/0±d60/21 

 0	Y
�3  14/1±c25/11 95/0±b99/19  007/0±ab045/0  05/2±c25/31  50/0±f85/24  14/0±f50/20  14/0±f30/18 

�+ =���  
)1900 -2100 (


X�  

 0	Y
�1  14/0±a77/19  08/1±a48/23  001/0±bc030/0  92/0±a25/43  01/0±a40/33  21/0±a15/28  21/0±a85/25 

 0	Y
�2  58/0±ab44/17  34/1±a91/23  001/0±bc030/0  78/0±a35/41  14/0±c20/31  42/0±c80/25  50/0±c45/23 

 0	Y
�3  56/1±c61/12  24/1±b93/19  014/0±a050/0  35/0±c55/32  35/0±e65/26  28/0±e40/24  07/0±e15/20 

+��7��X�� K�\h  69/0  79/0  005/0  78/0  21/0  17/0  17/0  

K��+ �B8�  
W�L���  *  ns  ns  *  **  **  **  

7�� 0	Y
�  **  **  *  **  **  **  **  
  W�L���× 0	Y
�ns ns ns  ns * ns ns 

a :0�6:� lp��(%) ��
� 
�N�b �(%) 7BE 
�N� 0�6:� lp� :c �(%) 
�N��� 0�6:� lp� :PD�K
�N� 0�6:� Z*b��X� :) 02/0( ED6:� Z*b��X� :0� �;D
 �
� �+ K
�N�2 �7j�+) 05/0( 

ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�5 �7j�+) 08/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�8 �B8� F/Xh� 57B�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y.7j�+�� ��+ �7���ns 
*Q :
�B8��B8� ���XY� :** �K��+��XY� :* �7j�+ S� [\� �+ K��+�B8� � [\� �+ K��+5 .7j�+  

  

 @�2A11 -  ��,�	 -  / �*�+���,- 29� ��& � � D�E��	  �UV� J��/ � ��O��������� ��( ���� ����� �7( ��?,� ����� ��	��� � �
!

A. crenatus  �( )�	 �-%�/��	 0�#�	 ��1�  

0:B��
,0�6:� K��K
�N�    K+�)( 04�+  C�8�
� J*`��*�   ��7H�F  �B8� [\�K��+  

a 

W�L���  1  50/8  93/8  *  
7�� 0	Y
�  2  87/50  43/53  **  

 W�L��� ×7�� 0	Y
�  2  14/0  15/0  ns 

b  
W�L���  1  31/1  06/1  ns  

7�� 0	Y
�  2  57/14  77/11  **  
 W�L��� ×7�� 0	Y
�  2  2  62/1  ns 

c  
W�L���  1  0001/0  01/0  ns  

7�� 0	Y
�  2  0004/0  17/7  *  
 W�L��� ×�� 0	Y
�7  2  0001/0  5/0  ns  

PD  
W�L���  1  57/16  53/13  *  

7�� 0	Y
�  2  83/118  07/97  **  
 W�L��� ×7�� 0	Y
�  2  15/3  58/2  ns 

) 02/0( ED  
W�L���  1  19/9  04/107  **  

7�� 0	Y
�  2  98/51  60/605  **  
 W�L��� ×7�� 0	Y
�  2  60/0  02/7  * 

) 05/0( ED  
W�L���  1  8  52/145  **  

7�� 0	Y
�  2  24/38  29/695  **  
 W�L��� ×7�� 0	Y
�  2  26/0  65/4  ns 

) 08/0( ED  
W�L���  1  8  24/141  **  

7�� 0	Y
�  2  41/36  54/642  **  
 W�L��� ×7�� 0	Y
�  2  14/0  49/2  ns 

a0�6:� lp� :�(%) ��
� 
�N�b �(%) 7BE 
�N� 0�6:� lp� :c �(%) 
�N��� 0�6:� lp� :PD
�N� 0�6:� Z*b��X� :�K) 02/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�2 �7j�+) 05/0( 
ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�5 �7j�+) 08/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�8 �B8� F/Xh� 57B�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y.7j�+�� ��+ �7���ns 
*Q :

�B8��B8� ���XY� :** �K��+K��+ �B8� ���XY� :* �7j�+ S� [\� �+ [\� �+ K��+5 .7j�+  

 ��74 G��\�)12( 0�6:� lp� 6:� ��
� W�L��� 
�N�
0�6:� �
� �  ��
�0:B��
, 
��� 
� K
�N� 0	Y
� � ��

0:B��
, P��� 
� �]�^;9;B,0�6:� K���B8� 
y� K
�N� =��+ ��+

)01/0p< 6*� 7�� 0	Y
� � W�L��� Z��HX� 
y� .( �� |�D��� �+ ��B�
0�6:� 7j�+ �;D
 �
� �+ K
�N��+ �B8� 7j�+ +;� ��+

)05/0p<  .(  
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 @�2A12- ��,�	 -����� ��( ���� ��C ���� � �
!A. crenatus  �( )�	 �-�F�4 ��� 
	 ���E#�	 �/ %�/��	 0�#�	 ��1� ������� ��(

(2L��)  
0:B��
,0�6:� K��K
�N�  a b c PD ) 02/0( ED ) 05/0( ED  ) 08/0( ED  

S� =���  
)1500 -1700 (


X�  

 0	Y
�1  82/0±ab25/35  60/0±b76/42  001/0±d020/0  21/0±b05/78  21/0±b95/57  07/0±b55/48  21/0±b65/44 

 0	Y
�2  90/0±c05/28  37/0±d99/38 001/0±b040/0  50/0±d05/67  01/0±d40/53  01/0±c70/44  21/0±c45/40 

 0	Y
�3  99/1±d75/17 11/1±cd33/40  007/0±a055/0  92/0±e05/58  42/0±f20/47  42/0±e70/38  64/0±e05/34 

�+ =���  
)1900 -2100 (


X�  

 0	Y
�1  35/1±a73/36  36/0±a23/45  001/0±d020/0  77/1±a95/81  35/0±a95/59  50/0±a15/50  71/0±a20/46 

 0	Y
�2  94/1±b51/32  16/0±c89/40  001/0±c030/0  84/1±c40/73  64/0±c95/56  71/0±b80/47  85/0±b60/43 

 0	Y
�3  95/0±d78/20  16/0±b49/43  007/0±b045/0  78/0±d25/64  14/0±e10/51  07/0±d65/41  07/0±d65/36 

+��7��X�� K�\h  99/0  40/0  003/0  83/0  25/0  28/0  38/0  

�B8�K��+  
W�L���  *  **  *  **  **  **  **  

7�� 0	Y
�  **  **  **  **  **  **  **  
  7�� 0	Y
�*W�L���  ns ns ns  ns * ns ns 

a0�6:� lp� :�(%) ��
� 
�N�b �(%) 7BE 
�N� 0�6:� lp� :c �(%) 
�N��� 0�6:� lp� :PD�K
�N� 0�6:� Z*b��X� :) 02/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�2 �7j�+) 05/0( 
ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�5 �7j�+) 08/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�8 �B8� F/Xh� 0�7�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y.7j�+�� ��+ �7���ns 
*Q :

�B8��B8� ���XY� :** �K��+�B8� ���XY� :* �7j�+ S� [\� �+ K��+ [\� �+ K��+5 .7j�+  

  
 @�2A13- ��,�	 - J��/ � ��O��������� ��(���� ��C ���� � �
! A. crenatus  �( )�	 �- ��� 
	 ���E#�	 �/ %�/��	 0�#�	 ��1�

�F�4������� ��(  

0:B��
,0�6:� K��K
�N�    K+�)( 04�+  C�8�
� J*`��*�   ��7H�F  �B8� [\�K��+  

a 

W�L���  1  76/26  44/13  *  
7�� 0	Y
�  2  01/289  16/145  **  

 W�L��� ×7�� 0	Y
�  2  22/2  12/1  ns 

b  
W�L���  1  88/18  24/59  **  

7�� 0	Y
�  2  43/16  55/51  **  
 W�L��� ×7�� 0	Y
�  2  40/0  26/1  ns 

c  
W�L���  1  0001/0  8  *  

7�� 0	Y
�  2  0009/0  54  **  
 W�L��� ×7�� 0	Y
�  2  0001/0  2  ns  

PD  
W�L���  1  20/90  64/65  **  

7�� 0	Y
�  2  49/355  69/258  **  
 W�L��� ×7�� 0	Y
�  2  89/1  37/1  ns 

) 02/0( ED  
W�L���  1  77/29  46/230  **  

7�� 0	Y
�  2  73/97  60/756  **  
 W�L��� ×7�� 0	Y
�  2  02/1  92/7  * 

) 05/0( ED  
W�L���  1  51/19  18/125  **  

7�� 0	Y
�  2  13/87  13/559  **  
 W�L��� ×7�� 0	Y
�  2  68/0  38/4  ns 

) 08/0( ED  
W�L���  1  76/17  97/61  **  

7�� 0	Y
�  2  08/105  56/366  **  
 W�L��� ×7�� 0	Y
�  2  66/0  31/2  ns 

a0�6:� lp� :�(%) ��
� 
�N�b �(%) 7BE 
�N� 0�6:� lp� :c �(%) 
�N��� 0�6:� lp� :PD�K
�N� 0�6:� Z*b��X� :) 02/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�2 �7j�+) 05/0( 
ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�5 +�7j�) 08/0( ED0�6:� Z*b��X� : �;D
 �
� �+ K
�N�8 �B8� F/Xh� 0�7�+ 2��� 2;X� 
� �+ 0���� 
*Q F�
Y.7j�+�� ��+ �7���ns 
*Q :

�B8��B8� ���XY� :** �K��+�B8� ���XY� :* �7j�+ S� [\� �+ K��+ [\� �+ K��+5 .7j�+  

  

���#� � Y</� ��  

�;�+ J*`��*� �
u�Y 089�\� �+ K��B� �9;	� 5�
��� 0�;M �+ 
�t�� W�L��� ����� 0	Y
� 0� K�
� 69;	� KA. 

crenatus 33/36 5)�7�� 7j�+ � �L�
� g��X� �� 0E 7� K
*M
) 2���]��2010 0�;M �� |�D��� �+ (Astragalus 

brachyodntus   0	Y
� 0� �+ Z*�+�� 2�X�� ��p	h 0H\B� �+
) �����5/36  .=��+ =H��\� (7j�+ � ;:`B4 l���� �+

) 2���]��20100�;M K�� 
� ( KAstragalus arpilobus �
0� ��7	M � ����� 0	Y
� �+ �9;	� 5��;�+ 2�6*� @*�
�

68/32  �87/34  �9;	� 5��;�+ 
�+�H� �� 0E 7�( =�7� 7j�+
A. crenatus  �+ =��� P�+ � ��� 0	Y
� �+ 
u�Y G*HI� �+

0�) @*�
�46/32  �69/34  (7j�+ 2�6*� .=��+ =H��\�
 0� 0E 0X��+ �� ��7H� J�
X�*� ����� 0	Y
� �+ 0�;M 
XbE�h

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.2
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.2.5
http://rangelandsrm.ir/article-1-164-en.html


 ��� ���
� ������ ��	
 ��
����� ����� /��� / ����1394                                                                                             24  
 

�� |;�
� r�h )� 
j�B
 
X�*� qN4 k;	� =,
�*� �� � +;�
�� l��E 5�*M ZY�
� �+ �9( 5+�� 2�6*� d��� J*�� 
� �7���

 l��6,� 5�*M k;	� �� � 5+;� J*��� 089�\� +�;� 0�;M 7�� ���7X��
 .+�+ 2���) 2���]�� � ;:`B4 089�\� �+20100�;M K�� 
� ( 

Astragalus arpilobus  0	Y
� 0� �+ 
XbE�h 2�6*�
0� �]�^;9;B, @*�
�80/9 �60/8  �75/7  .7�( =�7� 7j�+
 0�;M 
XbE�hA. crenatus 0� K^;9;B, 0	Y
� 0� �+ 6*� @*�
�

09/10 �29/9  �52/7  � S� =��� K�
� 7j�+65/9 �83/8  �
93/6 5)�7�� �+ =��� K�
� 7j�+ 0���� }�D�
H� 0E 7� K
*M

) 2���]�� � ;:`B4 g��X�2010 �+ P�h ��
m 2�6*� .+;� (
 �� ��7H� J�
X�*� 57� q�pX�� W�L��� �+ 
� �+ ����� 0	Y
�

0X,�� �� 0E �=��+) 2���]�� � �X��Y K��2006 R)�� 0E (
 ���NQ11 0�;M ��
M � P;`9 W�;�� Z��� �8�
�0B* ���
� �� ��

 ��:� 2�6*� J�
X�*� 0E ���:�( )� .=��+ =H��\� �7�+;� 5+
E
{
� �+ ��
m�� ���� �7��� ��
m 2�6*� 2+;� t�� Z*9+ 2�;�

 �+ 0'�� 0� {
� =Db� 2+;� 
X�*� 0� �� ����� 7�� 0	Y
� �+
) +�+ =Db� 7�� )� 0	Y
� J��31� .(0�;i =,
�*� �� ��	E

2�6*� 7�� ZY�
� =,�� 7B��� ���]IX�� � 57���7�`� K��
�� 
X�*� �*���
	]��=,�� J�� 0E +;� �69;	� )� }��7�
 ��

���0X,�� Z*]�� J*B`*9 � 69;	� 27� Z��E �� �J��
��B� .7��
 l��E J*T��
� Z��H� �+ � l��6,� 
D*, 7j�+ 5�*M 7��

�� ) 7���27 .(  
 �� P�h ��
m �
XbE�h �S�h 5+�� 7j�+ l��E

0X,�� �� 
u�Y 089�\� �+ 5�*M 7�� ZY�
� =,
�*� ������ K��
) 2���]�� �2012) 2���]�� � �H�
 � (2013 .+��+ =H��\� (

 ��E��;h +�;� �+ +;4;� KNc� +�;� )� 5+�LX�� 
nE�7Y =�4
0�6:� 2�6*�2( K
�N� ��+�;h
� K+��) =*��� )� 0D�]� �+ ��

�;h 27��� 2��) �0\��� J�� �+ � =�� R��;M 5�`X�+ �+ r�
�� ��
' 04;� +�;�0�6:� �
u�Y G*HI� �+ .+
*M0�;M K
�N� K

2��) =,
�*� �� 089�\� +�;�0D�]� 2;*���;]�� K�� 7��� K�
�H� .+�+ 2��� �� ����6,�) 2���]�� � 5+�)2003 g��X� 6*� (

0�6:� ����6,� 7��� �+ �� ������ Z*9+ � 7�+;�� R��6M K
�N�
	Q �� 2(K
XE�� Kt�� =� Zj�;, �+ 0D�]� K��8-16  =
��

 � q( ��NQ ��;� 0D�]� �*I� 0*9�� 27� G*'� � 2;*���;]��
 =
�� )� 78� 0�6:� 7��� 27� 
�7BE � 0Xb��+ .�6�16 

K
XE�� 7�� =

� � KNc� +�;� l��E 0� �� 2;*���;]�� ��
0�6:� 7��� .7�+�+ =Db� 
u�Y G*HI� �+ S�h 5+�� K
�N�

�Y57�
 0E =�� 2( )� �E 0�6:� �+ S�h 5+�� K
�N�24 
�� .�L�� 2;*���;]�� ��� =
�� 7��� C7� J�� )� _� � 7X,�

�� 7BE 0�6:� � ������ ��;� 57�( =�7� g��X� �� 0E +;�
) 2���]��2012) 2���]�� � �H�
 � (2013 .+��+ =H��\� (

0�6:� ��7H� J�
X�*� J*B-��|;�
� S�h 5+�� K
�N�  0�
�B8� l��E 5�*M k;	� �� � 5+;� ����� 0	Y
� 2��� �� K��+

0� 2( Z*9+ 0E �+�+C��7*�;�
E 2�6*� 2+;� t�� � �;	I� K��
 0	Y
� �+ C�D*E
� J�� 2�6*� �
�) �=�� |;�
� P�h J*T��
�

0�6:� 2+;� t�� @D� � 5+;� 
X�*� 7�� ��� J�� �+ K
�N�
�� 7�� )� 0	Y
�) ++
M1� �+ .( �+ �
�L��� =��� �+ 089�\� J�

0� }/�XY� �S� =��� 0� =Db� 5�*M d
�+ k;	� Z*9+
0�6:� 5)�7�� K
X�*� K
�N�0X,�� �� 0E =�� 57� K
*M K��

) 2���]�� � �H�
20130�6:� 0E (0�;M 
X�*� K
�N�K�� 
 �7�+;�� R��6M �� 
�t�� W�L��� �� ���
� �+ 0X,�� l��� �8�
�

.+��+ =H��\� K+/�
� � =*X� R��6M d��� 
� �'�� �+1 
)19920�;M 0*	E �+ ( �5�*M J� l��6,� �� ���*M K��

0�6:� �� l��E S�h 5+�� K
�N� 2���]��� ���)�� .7���
)2007 �2�B�� 2�X�� 0� 0,;	
 =*L*E K�� 
� G*HI� �+ �(

0�;M S�h 5+�� K
�N� 0�6:� 2�X�
9 � �K6E
� �+ 2;M K
� 2�X�
9 2�X�� �94/58 5)�7�� 7j�+0�6:� �� 0E7�+
]�
*M -

 0�;M S�h 5+�� K
�N�A.crenatus  �+ � 
u�Y 089�\� �+
 2��) �+ �+ =��� ��� 0	Y
�4 ) 2;*���;]�� =
��31/58 (

.+��+ =�����  
0�6:� lp� �+ �;	I� S�h 5+�� 2��� �� ��
� 
�N�

=��� � 7�� ZY�
� J*� �
u�Y G*HI� C��L� �
�L��� K��
8��B g��X� �� 0E 5+�+ 2��� l��E 5�*M k;	� �� � 0X��+ ��+

) 2���]�� � +�+
��2004 S�h 5+�� 2�6*� .+��+ =H��\� (
 ��9;	� 5��;�+ 2�6*� �5�*M �]�6*, 2��Xh�� 
*yz� =I� �;	I�
 ��78� +�;� � K
D*, K�64� �69;	� ��� K��B� �9;	� 5��;�+

� 
X�*� K
D*, K�64� 0m
� 0E K�;\� =�� K�64� 2�6*� 7��
�� l��E �;	I� +�;� K���+ 0E ���NQ +�;� �J*B-�� .7���

0� 7BXb� K
X�*� ��78� �;	I� � 27� 0Xb� =Y�� Z*9+
2( 2+;� .7BXb� ��+�;h
� K
X�*� �;	I� S�h 5+�� )� ��

0�6:� J�
X�*� ��� 0	Y
� 0� |;�
� S�h 5+�� ��
� K
�N�
�� �+ =���� 
�� J�� Z*9+ 0E 7���� lp� 0� 7��;�

C��7*�;�
E �+ 0E 7��� �D�
� P�h J*T��
� � �;	I� K��
 2�6*� 0:*X� �+ � 5+;� 
X�*� 2���*M 7�� ��� 0	Y
�

0�6:� �� l��6,� �� K
�N�) 7�+1 0E 0�;`���� J*B-�� .(
 0:*X� �+ � 0X��+ K
X�*� W�L��� 0E �+ =��� 7� 5����

0�6:� � 5+;� K
*hz� 7�� K���+ 2���*M K�
� K
X�*� K
�N�
5)�7�� 2���*M.=�� 57� K
*M  

0�6:� lp� �+ �;	I� S�h 5+�� 2��� �� ��
� 
�N�
=��� � 7�� ZY�
� J*� 089�\� +�;� 0�;M �
�L��� K��

                                                      
1 . Petit & Tremblay 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.2
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.2.5
http://rangelandsrm.ir/article-1-164-en.html


0�6:� � ���NQ R)�� J**8��9;	� 5��;�+ � S�h 5+�� K
�N� ...                                                                                     25  
 

 

 

�B8� F/Xh� �� 0E 5+�+ 2��� l��E 5�*M k;	� �� � 0X��+ ��+
) 2���]�� � +�+
�� g��X�2004) 2���]�� � ������ � (2012( 

 2��Xh�� 
*yz� =I� �;	I� S�h 5+�� 2�6*� .+��+ ���;p��
 K��B� �9;	� 5��;�+��9;	� 5��;�+ 2�6*� �5�*M �]�6*,

��� 0� �=�� ��78� +�;� � K
D*, K�64� �69;	� 0E K�;i
 l��E �;	I� K�64� 2�6*� 7��� 
X�*� K
D*, K�64� 0m
�

��� ��78� +�;� K���+ 0E ���NQ +�;� J*B-�� .7��� K
X�*
2( 2+;� �;	I� � 27� 0Xb� =Y�� Z*9+ 0� 7BXb� 5+�� )� ��

) 7���+�;h
� K
X�*� �;	I� S�h11.(  
0�6:� =

� K�
� P)t 2��) 0� �`Xb� �9;	� 5��;�+

0�;M .+��+ �9;	� 5��;�+ =*��� � 5��;�+ 0� K
XE�� ��A��  5�*M
�� F�*9� �a� =

� 
� 
y�� �	h�+ Z��;
 )� 7�� 0	Y
� � .=

 ���*�*� @*E
� 0� 27� 0�6:� 
��
� �+ �9;	� 5��;�+ =���H�
 Z*,�6� ��9;	� 5��;�+ =��pu �K
��o Z]� �5�*M ��;���(
 =,�� �+ K
X�*� �u

 �Y�;� � 
X�*� K7��( C�:X�+ �
X�E

) +��+ �9;	� 5��;�+1757B�+ 2��� 
u�Y 089�\� g��X� .( 
0�6:� lp� J�
X�*�	� 5��;�+ ��
� K
�N� 5��;�+ � �9;

��� K��B� �9;	� J*B-�� � 5+;� 7�� ��� 0	Y
� �+ 69;	�
0�6:� J�� �+ �
�L��� =��� �+ .+;� S� =��� )� 
X�*� K
�N�

0�6:� 2+;� J*��� Z*9+ S� =��� �+ 089�\� +�;� 0�;M K
�N�
C��7*�;�
E 2+;� 
X�E ��+ =��� 0� =Db� � �;	I� K��

��� �+ 5�*M k;	� 2+;� d�+�) =�� �+ =��� 0� =Db� S� =
0�6:� 2( 0:*X� �+ 0E S� =��� )� 
X�*� �+ =��� �+ K
�N�

0�6:� 7j�+ .=�� 57� 57�����
� �+ K
�N� �;D
 K��2 �5  �
8 �B8� l��E 5�*M k;	� =,
�*� �� =
�� �+ 7j�+ �� K��+

 � �9;	� 5��;�+ 2�6*� �+ l��6,� l��E J�� Z*9+ .+�+ 2���
�9;	� 5��;�+ ��� K��B��� k;	� 7��� �i 2���*M 69;	� 7���

)7J�b�� .(1 ) 2���]�� �1991089�\� �i ( k;	� 
*yz� K�� K�
0:B��
, 
� 5�*M0�6:� K�� 0E 7�+
E R��6M 2���*M K
�N�

0�6:�K
�N�NDF  l��E � 57� ���
**c� ��m+ 5�*M k;	� ��
�B8��� 2��� �� K��+�+ 6*� 
u�Y 089�\� �+ .7�+ 7j
0�6:� K
�N�ADF �
� �+ =��� �+ 
� �+ 3	Xp� �;D
 K��

�B8� l��E 5�*M k;	� �� �
�L���.=�� 5+�+ 2��� K��+ 

 
� K^;9;B, 0	Y
� 
y� �
u�Y 089�\� g��X� d��� 
�
0:B��
,0�6:� K�� �0X��+ ����E 7��� �9( 5+�� K
�N�

0� 0�6:� 7j�+ J�
X�*� 0E K�;i0�6:� � ��
� K
�N��N� K

0�;M �+ 
y�� J�
X�E � ����� 7�� 0	Y
� �+ 089�\� +�;� K

.7�+
M 57���� ��+�N� 0	Y
� �+ 2�6*�  =,
�*� �� �'�� �+
C��7*�;�
E lp� )� 5�*M 7�� 0	Y
� � k;	� 0X��E �;	I� K��

                                                      
1
.  Messman 

C��7*�;�
E lp� 0� � 57� �+ .=�� 57� 0,�u� K��Xh�� K��
0�6:� K�
� K
X�*� 2��) C7� 0:*X�2( K
�N� �5+;� )�*� ��

K
XE�� �;L� �
�) 0:*X� �+ � 57� 
*hz� ��m+ 0�6:� K�
� ��
0�6:� 2�6*� 2�;4 2���*M 5�*M k;	� �� � 0X��+ K
X�*� K
�N�

0�6:� 2�6*� )�2( K
�N� � ������ .=�� 57� 0X��E ��
) 2���]��2012) 2���]�� � �H�
 � (2013 ���
� �+ 6*� (

��*M ���NQ R)�� ������) �]�^;9;B, 0	Y
� 0� �i �8�
� 2�
 Z*�+�� F�
i� ���
� �
�L��� =��� �+ )� � (��+�N� � ��7	M

5+
E �7*� =�+ 0H\B� [\� �+ �:��X� J*Bm 0�.7�� 

0� �	E �;i57B�+ 2��� l���� J�� g��X�  C��L�
�B8�  0�;M ��+A.crenatus =��� �+ ZY�
� � �
�L��� K��

�
, 
�� )� �����0:B�5)�7�� K��0�;�� .=�� 57� K
*M K��
��4K6:� �+ �
�L��� =��� )� 57� K��(0D�]� K
�N� � K�

0D�]� )� 78� �a� =*	��' Z��H� �+ � 
X�*� S�h 5+�� K�
��� K��B� �9;	� 5��;�+ � �9;	� 5��;�+ K
X�E 69;	�

 l��6,� �� 0,;	
 =*L*E +;D�� 57B�+ 2��� 
�� J�� .7BX��+
L����� ��
� W�0	Y
� J�� 
� 5�/
 .7���  0� =Db� ����� 7��

0� ��+�N� � ��7	M ZY�
�0�6:� 2+;� t�� Z*9+ K�N�
0D�]� 0D�]�)� 78� �a� =*	��' � K� ZE � S�h 5+�� K�

 5+;� ��+�;h
� K
�t�� ���NQ R)�� � =*L*E )� R��;M 5�`X�+
@��B� 0:*X� �+�0	Y
� J�
�P�+ K�
� �
m K��� � 7��;�.7���

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.2
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.2.5
http://rangelandsrm.ir/article-1-164-en.html


 ��� ���
� ������ ��	
 ��
����� ����� /��� / ����1394                                                                                             26  
 

 
References  
1. Abarsaji, Gh., Gh. Shahi & M. Passandi, 2008. Forage quality of Hedysarum coronarium at phenological 

stages. Journal of Pajouhesh & Sazandegi. 78: 55-51. (In Persian) 
2. Agricultural organization of Ardabil province, 2009. Agricultural organization of Ardabil province, 

Statistic and information office. (In Persian) 
3. Arzani, H., A. Nikkhah, Z. Arzani, S.H. Kaboli & L. Fazel Dehkordi, 2007. Study of range forage quality 

in three Provinces of Semnan, Markazi and Lorestan for calculation of animal unit requirement. Journal of 
Pajouhesh & Sazandegi, 76: 60-68. (In Persian) 

4. Arzani, H., J.Motamedi, M. Mofidi Chalan & J. Sharifi, 2012. Favorability of forage quality of important 
range species in Arshagh semi steppe rangelands. Animal Sciences journal (Pajouhesh & Sazandegi), 93: 
16-25. (In Persian) 

5. Association of Official Analytical Chemists, 2000. Official Methods of Analysis. 17th ed. Association of 
official Analytical Chemists, Gaithersburg. M, D.  

6. Azizpour, M., A. Ghorbani, F. Mirzaei Aghjeh Gheshlagh, J. Seyf Davati & J. Sharifi, 2013. Study of 
chemical composition, gas production and metabolisable energy estimation of Kochia prostrate in different 
phenological stages in Ardebil rangelands. Rangeland Journal, 7(1):52-63. (In Persian) 

7. Bruinenberg, M.H., A.H. Van Gelder, P. Gonzalez Perez, V.A. Hindle & J.W. Cone, 2004. Estimating 
rumen degradability of forages from semi- natural grasslands, using nylon bag and gas production 

techniques. Netherlands Journal of Agricultural Science, 51: 351-368.  
8. Cottrill, B.R. & P.J. Evans, 1984. Estimation of Protein DegradabilityInterdepartmental Protein Working 

Party. ARC Technical Review, Farnham Royal, Berks, UK: Agricultural Research Council, 
Commonwealth Agricultural.Bureau.Estimating rumen degradability of forages from semi-natural 
grasslands, using nylon bag and gas production. Netherlands Journal of Agricultural Science.  51: 351-368. 

9. Eshghi, M.J., F. Mirzaei Aghjeh Gheshlagh, J. Seyf Davati & A. Ghorbani, 2013. Determination of 
nutritional value and degradability of dry matter and cell wall of Agropyron tauri at different phenological 
stages in Neor region (Ardabil province). Journal of Ruminant Researches, 1(1):77-94. (In Persian) 

10. Ghanbari, A., & M. Sahraei, 2012. Determination of Nutritional Value in Three Forage Species in Three 
Phonological Stages in Sabalan Rangelands, Ardebil, Iran. Journal of Rangeland Science, 2( 2): 449-457. 

11. Grifin, T.S., K.A. Cassida, O.B. Hesterman & S.R. Rust, 1994. Alfalfa maturity and cultivar effects on 
chemical and in situ estimates of protein degradability. Crop Science, 34: 1654-1661. 

12. Heshmati, Gh., M. Baghbani & O. Bazrafshan, 2006. Comparison of nutritional value of 11 rangeland 
plants of east of Goestan.  Journal of Pajouhesh & Sazandegi, 90:73-95. (In Persian) 

13. Jangju, M., F.F. Mellati, F. Noedoost & A. Bozorgmehr, 2010. Autecology of Astragalus arpilobus Kar. & 
Kir, a promised species for restoration of the winter rangelands in the northeast of Iran. Agroecology 
Journal, 2(4): 648-657. (In Persian) 

14. Maassoumi, A.A., 2005. The genus Astragalus in Iran,vol. 5. Research Institute of Forests and Rangelands, 
Tehran, (In Persian) 

15. Mehdizadeh, S., 2012. Determination of ruminal and post-ruminal in vitro digestibility of dominant 
fabaceae species in Neor region of Ardabil province. M.Sc. Thesis, Faculty of Agriculture, University of 
Mohaghegh Ardebili, 104 p. (In Persian)  

16. Mehrdad, N., M. Alikhani & G.R. Ghorbani, 2004. Effect of cutting and growth stages on chemical 
composition and degradability of Alfalfa (Medicago sativa). Journal of Science and Technology of 
Agricalture and Natural Resources, Water and Soil Sciences, 8(2) :159-168. (In Persian)   

17. Mertenz, D.R., 1993. Rate and extent of digestion. In: Quantitative Aspects of Ruminant Digestion and 
Metabolism. Pp;13. CAB International, Wallingford. UK. 

18. Messman, M.A., W.P. Weiss & D.O. Ericson, 1991. Effects of nitrogen fertilization and maturity of brome 
grass on in situ ruminal digestion Kinetics of fiber. Journal of Animal Science, 69: 1151-1161. 

19. Mirzaei Aghjeh Gheshlagh, F., J. Seyf Davati, A. Ghorbani, S. Mehdizadeh & F. Mirzaei, 2014. 
Determination of chemical composition and rumen degradability of dry Matter and cell wall of vicia 

canescens at different phenological Stages in neor rangelands of Ardabil province. International Journal of 
Plant, Animal and Environmental Sciences, 4(2): 16-22. 

20. Moghadam, M.R., 2012. Range Management. 7th ed, Tehran University Press, 482p. (In Persian) 
21. Ørskov, E.R & I. McDonald, 1979. The estimation of protein digestibility in the rumen from incubations 

measurements weighted according to rate of passage. Journal of Agricaltural Science, 92: 499-503. 
22. Ørskov, E R., F.D. Deb Hovell & F. Mould, 1980. The use of  the nylon bag technique for the evaluation of 

feedstuffs. Tropical Animal Health and Production, 5: 195-213. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.2
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.2.5
http://rangelandsrm.ir/article-1-164-en.html


0�6:� � ���NQ R)�� J**8��9;	� 5��;�+ � S�h 5+�� K
�N� ...                                                                                     27  
 

 

 

23. Pashaei Ardi, Zh., F. Mirzaei Aghjeh Gheshlagh, A. Mahdavi, M.D. Shakouri & A. Ghorbani, 2012. 
Determination of nutritive value of Artemisia using of in vitro, gas production and nylon bag techniques. 
Journal of Animal Science Researches, 22(3): 37-47. (In Persian) 

24. Petit, H.V & G.F. Tremblay, 1992. In situ degradability of fresh grass and grass conserved under different 
harvesting methods. Journal of Dairy Science,75: 774-781. 

25. Podlech, D., 1999. Papilionaceae III: Astragalus, In: Rechinger, K. H. (ed.), Flora Iranica 174: 1–350. 
Akad. Druck- U. Verlagsanst, Graz.  

26. Sharifi, J., A.A. Shahmoradi & A.A. Imani, 2010. An ecological study on some characteristics of 
Astragalus brachyodontus in rangelands of Ardabil province. Iran. Journal of Range and Desert Research, 
17 (2):221-232. (In Persian) 

27. Stern, M.D., A. Bach & S.Calsamiglia, 2001. Alternative techniques for measuring nutrient digestion in 

ruminants. Journal of Animal Science, 75: 2256-2276. 
28. Taghizadeh, A., M. Danesh Mesgaran, R. Valizadeh & F. Eftekhar Shahroudi, 2003. Study of ruminal 

digestion model of dry matter and crud protein of ingridients using Naylon bag technic. Agricultural 
Science Magazine, 13(1): 101-113. (In Persian) 

29. Talebian Masoudi, A & H. Mirdavoodi, 2013. Determination of nutritional and preference values of four 
halophyte range species in Mighan playa of Arak, Iran. Rangeland Journal, 7(3): 230-237.(In Persian) 

30. Van Soest, P.J., J. B. Robertson & B.A. Lewis, 1991. Methods for dietary fiber, neutral detergent fiber and 
nonstarch pholysacharides in relation to animal nutrition. Journal of Dairy Science, 74: 3583-3597. 

31. Varmaghani, S., 2007. Determination of chemical composition and gross energy of range plant of Ilam 
province. Journal of Pajouhesh & Sazandegi, 74:79-85. (In Persian) 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
94

.9
.1

.2
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1394.9.1.2.5
http://rangelandsrm.ir/article-1-164-en.html
http://www.tcpdf.org

