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Abstract Article Info 

Background and Objective: Predictive models of plant species distribution are 
essential for assessing, restoring, protecting, and developing rangeland ecosystems. 

Understanding the ecological factors influencing plant composition, species 

response to environmental changes, and the potential of target species in specific 
areas is crucial for effective habitat management. This study employed multivariate 

analysis to identify ecological factors affecting plant composition, analyze species 

response to environmental changes, and determine the potential of Astragalus 

retamocarpus in Mazandaran Province's rangelands. The findings will contribute to 

recommendations for utilizing this species in rangeland improvement programs in 

similar habitats. 

Methodology: Vegetation sampling was conducted using a systematic-random 

method from 2016 to 2018. Five transects with equal distances between them were 

established, and six plots (2*2 meters) were placed on each transect. The vegetation 

study included measurements of canopy cover percentage, species density, litter 

percentage, bare soil percentage, and stone percentage within the plots. Soil samples 

were collected from the top 0-30 cm depth and analyzed for physical and chemical 

properties in the laboratory. Average annual rainfall and temperature data were 

obtained from weather stations. Detrended Correspondence Analysis (DCA) was 

performed to investigate the relationship between environmental variables and 

vegetation cover. A generalized additive model was utilized to predict species 
response to environmental changes. Canoco software version 4.5 was used for data 

analysis. 

Results: Astragalus retamocarpus was found to thrive at elevations ranging from 
1800 to 2800 meters above sea level. The habitat exhibited electrical conductivity 

values of 0.98-1.1 ds/m, pH levels of 7.5-7.73, lime content of 1.6-2.6%, soil 

organic carbon ranging from 2.01 to 6.85%, nitrogen content of 0.28-0.54%, and 
loamy sand soil texture. Among the 22 primary variables studied, six variables were 

identified as significant factors influencing vegetation changes in the habitat. These 

factors, including litter percentage, clay percentage, slope percentage, average 

annual rainfall, organic carbon percentage, and phosphorus content, explained 

36.3% of the variation in vegetation. The species exhibited a monoexponential 

response to variables such as sand percentage, silt percentage, electrical 
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conductivity, altitude, average annual rainfall, and temperature. Conversely, the 

response to variables such as aspect, bare soil, stone, and gravel indicated a 

decreasing trend, with increased factors leading to decreased abundance and 
vegetation cover percentage. The response to variables such as organic carbon 

percentage, litter percentage, potassium and phosphorus content followed a 

monotonic increasing model. Lime percentage, saturated soil moisture, and soil 

apparent specific gravity demonstrated a bi-exponential response. 

Conclusion: The generalized additive model employed in this study provides 

valuable insights into the ecological requirements of Astragalus retamocarpus. The 

findings can be utilized in vegetation management and rangeland improvement 
operations in similar areas. This species is significant in terms of high forage 

production and is recommended for increasing vegetation cover in rangelands. 
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3��B 3% ��� .���A. retamocarpus    '� &��FP'�� 3��B �

  .�/�]�'�  "��#�  ��  3H�AE  �
9��  z��9L0�  )16*AE  .(  

&#,%�  �  .���]F�  )2012  (��  ���
���  ��8  #�  &��   3��B 

Astragalus verus   ��  3�X��  .��#H  3�  Q��  3\
/�  ���
0� 

3%  ����E  &��P �C�)    �5�8h�0  �  #J�H ��$�# �0  � 

L��-�  u�,P�  5�8  '�  ����E   #
V����qB  #�  ��#�/0�  3��B   ���� 

.L0�  

 &�
K�)  .���]F�  �  �
�2016  &��  #�  R
���  ��  (

  3��BAstragalus gossypinus  �^��  3%  ��/H����    �s�

�^��  Q�#%  *9)   �   �^��  QP  '� ����E  ��qB#
V��   #�   ��#�/0�  

3��B  ����  L0�. *J�#P  �  .���]F�  )2010(  ��   ���
��� 

��8  #�  &��  3��B  Astragalus brachyodontus   ��  .�/0� 

�
����  3�  Q��  3\
/�  ���
0�  3%  �� ����&��  Q��  3��B   '� 

u�J��� 1100 �� 2200 &#/� '� mX0 &���� ��') ��  *U��� 

3����&  ��  N
P  5  ��  30  �^��   ��  *��F�  ��@!   *��
H�#S!  

�3��-  ���%�#
  ������  *���P  *9�  *B�#/�B  .)  ��  ��@!  

*���!  �  7��!*n#P  #/�
�  .L0�  Z0�/�   *B�����    3�[�0
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�� ����    �.)  385  #/F
A
�  �  ��  Z0�/�  ���  ��  �bH  ����  

17  3!��  */��0 ��#B  L0�  . ~���FE  #�  &��  5�8 &��   ��   LH��  

Z0�/�  *�P*��9  ��  *��9*0�  .���  L������  &��P  �  ��  

pH  *o�8  #/�
�   ����  *���P . 1��/�  ���
���  _�'#H   �  

.���]F�  )2011  (#�  &��  3��B  Astragalus arpilobus    ��  

.�/0�  .�0�#8  *9�FP   .���  *����  3%  Q��  3��B  ��   ���  

.OB#!  3���� �����\�  *E�J���  600  -  500  #/�  '�  mX0 

N
P �����  &��  20  ��  100   �^��  �  Z0�/�  *B�����  3�[�0  

236  *A
�#/�  *B��%�#
  LP��  .5�8&��  3^#E  �� ����  

&����  LH��  �����  Z0�/�  �*��9  ����  *9)  )2/1  �^�� (  �

�^�K &$
8 3/��
0� �G% 32/7  � EC ���+� 30/2 ds/m 

)&��P  G%  (���. 1��/�  �3L0�  ���)  '�  ���
���  &�FK�  �  

.���]F�  )2013(  #�  &��  3��B  Astragalus effuses  ��  

.�/0�  .�\�����)  *�#r  .���  ����  L0�  3%  Q��  3��B   �� 

 *��F�  �'�K   &��  $
��)  .�/0�  '�  u�J���  3579-800  #/�  '�  

mX0  &����  ��')  �  ��   *��F�  ��@!  *��
H�#S!  ����   *�  

��P  .Q
 ��
�   *B�����  ��  Q��  �� ������  223  ��  362   *A
�  

#/�  ���)#�  �P  .Z0�/�  3!�� ���#K  3�[�0  '�  �n��K  6/9 

��  13  3!��  */��0��#B  ���J/�  L0�  .Q��  3��B  Q�#/@�  �P�  

�� �� 5�8 &��  ��  LH�� Z0�/� '� *�P *��9 �� *��9  *0�  

��  3/��
0�  04/8 -  04/7    �  L����  *]�#/]9�  54/0 -

4/0*0�  i�F�'  #�  #/�  LP��  .*0�#�  ����  ��|K   3��B 

����  #Y�   ��   �P�
   *��
B  �� ����&��  }A/��  .)   .���  

��� 3%  �P�
  *!�� Q�� 3��B 4 -2  G%�#� ��^�� 24000 -

7000 3��
  �� ��/]�  �  *����#H .)  70-50 �^�� *�   �P��.  

   #@A% ��
B(Astragalus retamocarpus)   3��B '� *]�  &��

 .�/0�  "��#�  ��  3H�AE  �
9��  �  5�8  LM�JK  ��  G@�

  .�P�� *� .����'��   ���� �� ��EO-� ��,F% 3� 3!�� �� Q��

��  �*��/���%  *K���  ��  3��B  Q��  �R
���  ��  ���J/0�   '� 

&��$
9��)  ��#
S/���T  QFU  Q

+�  ����E  C�D�9�%�   #VW�  

#�      N
%#� ��#

S�  �� *��
B�� ����&��  �.)   3�  *0�#�  

I0�
  3��B&�� *��
B  3�   ��#

S�  ����E*X
��  �  Q

+� 

�
���/
  3��B&��  ����  #Y�  ��  Z��#P  }A/��  �*]�D�9�%� 

3/8��#
  Q���  ��  .�PQFU  3A
0�  L8��P  #/@�   .�
P)  

*]�D�9�%�  ���
B Q�� 3
^�� .��/�  _'[ &�� &�#�  ���J/0�   �� 

3���#�&��  L�#���   �  `O^�  "��#�    ��  �  .����'��  .�/0�

�� ����&��  3����.)  .��� _�\��   

  

C�� � )!����  

 ��7�$� )��� �8$J�  

7��/��  ������  ����  3+9�X�  ��  #�  C�  '�  .�]� &��  

 ��#+�  3�&���  ��   #Y�  3/H#B  �P  3%  3����  *+
0�   '�  

��%�#
  �  ��|K  3��B  ����  ���	
  ��  ��  #�  3/P��    .�P��

 *���! 3���� �� 3��B Q��  �� ���� �@��  ��Y�� Q��  &�#�

  �]P) ���#B 7��/�� .����'�� .�/0� ������ 3An1 3�X�� .(

  ��� *��
H�#S!  ��b/��  ��  ��P  ″12  ′  52  °35    �#E

  �  *9�FP″9 ′  6  °52    ��  *n#P ��-LK���    ���K120  

��/]�    u�J��� ��2800-1800    ��P "n�� ���� mX0 '� &#/�

  .L0�An�
G  3�,-  s�0�  #�   3�X�����&   �Q������     3F
�

  3�[�0  *B�����  Z0�/�  ��  �#0  7�-#�550  *A
�  �  #/�

  3�[�0  &���  Z0�/�11   */��0  3!��  ��#BL0�  �
�  .

3��B  ���P  3+9�X�  ����  3�X��  *��
B  &��Astragalus 

retamocarpus- Elymus hispidus var hispidus- Poa 

bulbosa  L0�  .  
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 1:  %!���&�� %�'�! �) ��7�$� )��� @��� @#�+��  

  

 Q#8�� C��  

 3��F�&���#�  '�  �P�
3� *��
B  (��  C
��F/�
0- 

 *H��b�  )5( �  ��  ��0  1398  _�\��  �P��+9�X�  .  �P�
  

 *��
B    ���P  �^��  e��   �P�
  3��B  ��  ) (��  F��
 Q 

#Y�&  (�   G%�#�  3��B ��  )(��FP  ���+�  �
�3  B 
�� *  ( ��  �8��  

�O
 ��  _�\��   �P  .�fF�
Q  ��  #�  ��O
   �^��   �g#,P[  

5�8  L�9   �  h�0  �  # �0� �$  � 
$  +�

Q  �#B�� .  &�#�  Q��  

���Y��  3/��  3�  N
P   ��#

S�*X
��  ��  �K��   *]�D�9�%� 

)���  ��%�#
 ( �   1�
  L]���#�  3�    ��-1000    ��  �  #/�

  3A^�H240    '� #/���] �#   �� �#E � ��- s�0� #� )��� �   (

��]�  ��#�  �P  .ij0  #�  &��  #�  C�  '�  ��@�)  �P  �O
    3� )

  ��+��2    ��2  ��   (#/�  �^��H  �.��]�  #�/��  ���#B  .�� 

u�F\�  �  30   �O
  ��]�  ��#�    .�P  ��-   L]���#� ���  N0��/�  

��  ��-   �� ����   �  3A^�H   �@�)  L,��  3�  �G�  N0��/�   ��  �#E  

�� ����  #Y���  3/H#B  �P  .3���Y��  *0�#�   #V� 

����E*X
��  #�  ��%�#
  3��B  ����  ����	
  '�  #�  C�  '�  

�O
���  C� 3��F�  5�8  ��  30  ��#]�  )3��F�  N%#�(   RFE '�

0    ��30  */��0 5�8 mX0 &#/�  LP��#�  ���#B   �  i
  '�  

���/��  3��F� ��  3�  ��� ����')  ��
^�b8   *]�$
H   �   *��
F
P  

�@�)  �'����&#
B  �P.    �(&#/����
�  (��)  5�8  LH��

  '�  ���J/0� ��  � u�,P� �B) 3/��
0�pH    ���� �^�� �(#/�

*o�8  �� ����P�^��    C�) �(.�
0�#/
� (�� '� ���J/0� ��)

���n  #J�H  G
0�/
  �(.��9�  (��  '�  ���J/0�  ��)  7q!

���n��/0� (�� '� ���J/0� ��) 7q!Q�#% �(_�
���)  ��) *9)

*]9�� (�� '� ���J/0� -   (�� '� ���J/0� ��) �% �'� �(5O�

  �  (���\%5�8  &#��M  x�b�� .'�   (38�A%  (��  ��) 

�'�����P &#
B  )4  .(   mX0 '� u�J��� ���P *H�#B�
�� ����E

  L,V �O
 #� *��
H�#S! ��@! � Q
�' N
P �^�� �����

L@! #
S/� .���#B *A^� L@! ��@T s�0� #� *��
H�#S!

)90  �180  �270  �360    ���,�  '�  i
  �  LP��#�  �(3!��

���� R,- ��) 3X���1() �P $
9��) ���� �9  .(  

) 3X���1:(  

A`= Cos (45-A) +1 

  .)  ��  3%A�  ��F�')  ����� L@! �  A`�    �����

�,�����P L@! L0�. 

 Z0�/� �3��
9�0 *B����� Q
 ��
� �o� *F
An� ����E

���� '� ���J/0� �� �3�[�0 &����� /��� &��  *0��P��� &��

��  3�  C��$��  �  3+9�X�  ����  R-�  ��+9�X�  '�  ���J/0�  �

.�/0�  ��  ��!�� *0��P���    p��#�)3�  �@9�0&  1982    ��

3+9�X� ���� .��'  (  p�X8 #
Y� �G�  �� $
� ���� � (���  #�

�K��  *]�D�9�%�  LH#B ��#n #Y� �� �3+9�X� ����.    ��b/��

  �� /0� '� ���J/0� �� $
� �@�O
 '� C� #� ��� *��
H�#S!

L
+n��) 7��GPS .���#B t��� (  

L@!  *0�#�  p�,���  &��#
S/�  *X
��  ��qB#V�  � 

*�+����   ��  �P�
 *��
B  �  7��/��  (��  N0���  *X8   �  

�*X8#
r  $
9��)  *�
,X�  s�n&#
B  ��P  )Detrended 
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Correspondence Analysis; DCA  (#�  &��  ����&��  

�P�
*��
B  )����&��I0�
 (�  _�\��  �  ��-  .����#B 

t���  ���#B  . ��  3!��  3�  ��-   .����#B  ����  ���   )3% 

#/B�$�  '�  4  ���(�  '�  (��  $
9��)  *�
,X�*H��+/�   )Canonial 

Correspondence Analaysis; CCA  (3�.���E   (��  

*X8#
r  ���J/0�   �P.    ��  ��EO-�  �
A��  �  3�$\�  ��

 3��B  ��#

S�  N
P  �(��  Q��  '�  ���J/0� R�#-  '�  ��

 3
,P����  &'�0 E  }A/��  Z��#P  L��  �������   �*X
��

*�+� � *0�#�3��B N
%#� Q
� 3X��� &���  &������ � &�

3�&��#
S/�  '�  ���)  L0� .��')  '�  ���J/0�  ��  �*X
��

)  L� ��!Permutation)  �9��%  L���   (Monte Carlo  (

) ���#B *0�#�35 .(  

&�#�  �

 *�
�   I0�
  3��B&�� *��
B   3�  ��#

S� 

����E*X
��  '�  ���  *+F!G
F+�3/H��  )Generalized 

Additive Models  (���J/0�  �P  )31  �8  �36  �14  �  17  .(

) *F/��� 9 ��b�� "��� $
9��)Log link function  �
9� 3�) (

*���� 3]���  � (��P ('�#� .) &�#� Q0�B �]P 3� I0�


)  .�0)�
  �X8  "�'��Poisson error distribution  &�#�  (

���  ('�#�    *+F!G
F+�  LH#B  ��#n  ���J/0�  ����  3/H��

3�) �� �

  &��#
S/�  ('�#�  �
�  '�  7��/!�  ��Y��

3�3�  .(���P  ���  ����  &��#J��  ���^ 3,��  ��Y��  &���

3��B  �#]AFE  #�  ��qB#V�  &��#
S/�  *��EO-�  ��
+�  ���

)  C
y�%)Akaike Information Criterion; AIC3�  �(  ��%

  .�P 3/H#BAIC    .L0� ('�#� *��]
� �\�0 &�#� &��
+�

� Ln� .�
� ���+� .�#% ��#n#� �� ���
+� Q��  *B�
f

 � ��

  &��#
S/�  *H#+�  �  &���)  ���  Q�#/@�  7��/��  3�  �.)

*� CF% �3��B �#]AFE #� ��qB#V�  ����� 3T#� .��%AIC  

 CT�% &��qB#V� &���� �#Y� ���� #
S/� 3\
/� �� ��P�� #�

�P�
 �^��) 3��B �#]AFE #� #/�
�  (u�J��� /�
9�� /*!��

L0�  N0��� ���P 3y��� ��� 3]��� �� ('�#� �� ��� Q�#�

i]E *���� 3��B �F+9�L0� )34  .(&�#� 3�$\� � �
A�� 

���� ��   ��  Q��  _#�  '�  ����  ��$H�Canoco     3���4.5  �

�P ���J/0� )35  .(  

  

 H��'�  

���!  )1(�  Q
 ��
�  *B	��&��  �P�
  mX0  �5�8 

�^��  �P�
   �*!��   ���+�  3��
  ��  ��/]�  �  �
9��  3��B 

A.retamocarpus    �� ��  R-���  ����  3+9�X�   .���  *� ���.  

  

  

���R 1: �	
�� ,#���#� ���	 � S�T U$� BK�� 
��A.retamocarpus   %!���&�� %�'�! �) ��7�$� )��� Q;�J� �) 

  _#B�A
% )s���
�

 3��B (��/]� �� 

 3��B ��/]� �� 3��
 ���+�   �^��  *!�� �P�


 3��B  

 � h�0 �^��

 �$�# �0  

 .��� 5�8 �^��

�P�
  

 g#,P[ �^��   �P�
 �^���% *!��   3��B /.�]�  

1630  4380  06/26  7/18  6/2  4/12  3/66 ������ 3An *���! 3����-   

3�  z��9  &�F
0  �&#��M   �� ����  3��B  ����   �3+9�X�  

3j�  &�����  ��  5�8   G% ~�/,��  RFE  �  ~���FE  '�  &����'�0  

*]�)  �
]��  ��P  L0�  .  ���
B Q��  �� ����  u�J���  3����

2800-1800    &��#
S/� #�����  .L0� ���� mX0 '� &#/�

L����  ���+� 5�8 *]�#/]9�1/1-98/0    #�  i�F�' *0�

  ���+�  5�8  3/��
0�  �#/�75/7    ��3/7  C�)  �6/2-6/1  

Q�#%  ��^��  5�8  *9)85/6-01/2    �'�  ��^��54 /0- 

28/0L0� ���� *��9  *�P  �5�8 LH�� � �^��  .  ���!2   

.��������  Q
 ��
�  ����E*X
��  ����  *0�#�   �� 

�� ���� ��
B  ���� #Y� L0�  . 
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���R  2: �������� 9�#V�WT ,#���#�  ���	 

A.retamocarpus  

 *�� ���� ��
^�b8  Q
 ��
� 

 QP (�^��) 29 /2±4/62 

 (�^��) LA
0 27/8± 8/24  

 (�^��) s� 2± 6/12  

 3/��
0� 16/0± 49/7  

 *]�#/]9� L����)  #� i�F�' *0� (#/� 04/4± 2/10  

 C�) 24/0 ± 20/2  

 (�^��) *9) Q�#% 1/1± 26/3  

 (�^��) �'� 06/0±38/0  

 u�,P� L��-� �^�� 83/0±8/39 

 &#��M x�b�� .'� 07/0±2/1  

 L@! (��F�')) N
P 26/0± 7/1  

 (�^��) N
P  5/14± 6/27  

 (#/�) u�J��� 2/94±2476  

 (�^��) *9) ���� 2±9/4  

#J�H (ppm) 4/1± 38/9  

 ) G
0�/
ppm (  2/32±8/509  

*A
�) 3�[�0 *B����� Z0�/� (#/� 9/7 ± 6/551  

*��0)3�[�0 Z0�/� &��� ( ��#B  9/0± 65/8  

 

*0�#�  #
Vw�  3E�F\�&�  '�  ����E*X
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 ��
� �N
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� � *9)(ppm)  ���/��    .
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  *0�#� /�,F�*  �
Q  �P�
  �^�� *��
B  

A.retamocarpus   D�9�%�  ����E  ��C    .���  �3+9�X�  ����

  �*9) Q�#% �LA
0 ������ *A���E �� 3��B Q�� ��%�#
 3% ���

  L,o� * /�,F� �G
0�/
 � #J�H �*9) ���� �g#,P[ ��'�

  �L�9 5�8 �N
P L@! �5�8 &#��M x�b�� .'� �� �

�  h�0  L@!  �  �$�# �0   N
P ����  *J��  * /�,F�  �

 ���!)3 .(  

�3���  &#
B��%G
F+�  *+F!  �X8  "�'��  ��  3/H��

&��#
S/� '�  C� #� &�#�  �.�0)�
  3% ���  .���  �*X
��

  �#]AFE #� 3+9�X� ���� &��#
S/� #o%�A.retamocarpus   

*�+� �����/��  ���!) 4 .(  

  

���R 3: BK�� 9!�##a� �� �!D	�b! � c�� 
���#a'� �) ���#	

 ���	 <������A.rtetamocarpus  

 ����E *X
��   * /�,F� N�#U    *�+� mX0&��� 

 (�^��) LA
0  326/0  043/0* 

 (�^��) *9) Q�#%  73/0  000**  

 (�^��) �'�  58/0  000**  

 (�^��) L�9 5�8  59/0-  020/0** 

 (�^��) *9) ����  67/0  000** 

N
P L@!  40/0-  012/0* 

g#,P[  43/0  0008/0** 

 (�^��) �$�# �0 � h�0  48/0-  020/0** 

G
0�/
( ppm)  47/0  0003/0** 

#J�H(ppm) 62/0  000** 

5�8 &#��M x�b�� .'�)3(g/cm59/0-  000** 

  

���R 4: ��� C&!�� H��'�c#3�� ��3R �'A���J�� �J##Y� 
���#a'� &! Z� �� �� @Y-��!)-   ���	A.retamocarpus  

 *X
�� #
S/�  F* P*  C
y�%) *��EO-� ��
+�  

QP �^��  5  *006/0  7/793  

LA
0 �^��  1/5  **005/0  4/789  

 (�^��) g#,P[  84/3  *03/0  3/887  

(�^��) C�)  8/9  **001/0  2/648  

 (�^�� )*9) Q�#%  2/16  **00001/0  4/460  

(�^��)�'�  2/11  **00003/0  9/587  

(�^��)5�8 u�,P� L��-�  9/2  *04/0  9/901  

 )5�8 &#��M x�b�� .'�3g/cm (  1/35  **00001/0  9/339  

 (#/�) ���� mX0 '� u�J���  1/3  *04/0  8/889  

N
P L@!  5/5  **004/0  3/787  

 (�^��) L�9 5�8  1/3  *04/0  7/892  

 � h�0 �^�� �$�# �0  4  *01/0  9/840  

5�8 #J�H(ppm)  8/12  **00001/0  8/538  

 5�8 G
0�/
(ppm)  9  **0001/0  663  

 *A
�) 3�[�0 *B����� Q
 ��
� (#/� 5/4  **01/0  822  

*/��0) 3�[�0 ���#K 3!�� Q
 ��
�  (��#B 4/2  *04/0  930  

F  *�+� &�#� ��P 3,0��� .��') ����): ���� ('�#� &���P   ���� ('�#� .��') '� ���) L0�� ��F/K� mX0 �����***�+� � ��^�� C� mX0 �� &���**�+� � 1�
 mX0 �� &���

 �^��  

  

i]E  3�  3!��  ��*�+�  �F+9�  3��B  ���A. 

retamocarpus    ��H  ����E  ��  3X���  �� ����  3�X�� �� �

*���� �3+9�X�  3��B Q�� I0�
L,��    #� 3��C    '�S/�
��#&  
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  =K3: �J�J����	 ���� .A.retampspecigera  �J�� �J##Y� 
���#a'� &! Z� �� ��  1]#K �V�) 1]#K @�R 1c#��'� 1�e-A 1�!)

  1��\�� �	����� ,#���#� 1��\�� 
��) ,#���#� 1���) U$� &! ?�e��! 1,K 1@�#� 1`� 1�=��'=7! @�!�� 1S�T 
���f g�Wh� %&�
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 ��!)!  =K3  

�P�
  �^��)  3��B  �#]AFE  *0�#�  ����  (*��
B

 �LA
0  �^��  �QP  �^��  &��#
S/�  ��  p�,���  ��  3+9�X�

  *B�����  Q
 ��
�  �����  mX0  '�  u�J���  �*]�#/]9�  L����

  I0�
 3% ��� .��� �3�[�0 &��� Q
 ��
� � 3�[�0 3��B Q��

C�  ���^ 3�  ����E  Q��  #�����  ��#

S�  3�  L,��  *��F�

)Unimodal  QP �^�� ����$H� �� 3% N
�#� Q��� .L0� (

  ��59    ���$H� �� �+� 3� .) '� � *���$H� �3��B I0�
 ��^��

  L0� 3/P�� *���% ���� �#�����  �]P )3 -    �� �7 �` �}9�

D  .(� �    �� �*]�#/]9� L����  ���� ��9/0    i�F�' *0�

  L0�  ����  *���%  ij0  �  *���$H�  3��B  I0�
  �#/�  #�

  �]P)33-7.(     �� �LA
0 �^�� ���� ��22    I0�
 ��^��

  L0�  ����  *���% ij0 �  *���$H�  �3��B  �]P)3-  `.(   

 �� ����� mX0 '� u�J��� 3� 3��B I0�
2550   � *���$H� �#/�

  �]P)  L0�  ����  *���%  ij03- 3�  3��B  I0�
  .(�


� �� 3�[�0 *B����� Q
 ��560 *A
�  ij0 � *���$H� �#/�

)  L0�  ����  *���%�]P  3-  ' .(     Q
 ��
�  3�  3��B I0�


  ��  3�[�0  &���10  */��0  3!��  ij0  �  *���$H�  ���#B

 L0� ���� *���% �]P)3- � .(     

  3+9�X� ���� 3��B I0�
 *0�#�( A.retamocarpus) 

 � h�0 � L�9 5�8 �N
P L@! &��#
S/� �� p�,��� �� �

 ��#

S�  3�  L,��  3��B  Q��  I0�
  3%  ���  .���  �$�# �0

3�  ����E  Q��  #�����)  *���%  ���^Monotonic 

decrease  �  *����#H  �����E  Q��  #�����  ���$H�  ��  �  ����  (

�P�
 �^��*� #/F% $
� �3��B *��
B  ��P  �]P)3   �x  

  �'� .(     �*9) Q�#% �^�� ���/�� �� 3��B Q�� I0�
 �i]E#�

  *���$H�  ���  '�  �#J�H  �  G
0�/
  .�$
�  �g#,P[  �^��

)Monotonic increase  Q�� ����� ���$H� �� � ��#% &�#

 (

�P�
 �^�� � ��|K ����E L0� 3/H�� ���$H� .) *��
B

�]P)3–�e  ��  �s  (.(  i]E  Q
�fF� 3�  3��B  �F+9�

 &#��M x�b�� .'� � 5�8 u�,P� L��-� �C�) �^��

)  *��F�  ��  ���  '�  �5�8Bimodal  Q���  ��#%  &�#

  (

  .�$
� �� �C�) �^�� ���E ���� ��  3% N
�#�2    ��^��

  '� �*���%2    ��5/3     ���� *���% ij0 � *��$H� ��^��
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  L0�  �]P)3-.(7    ��  u�,P�  L��-� �^�� 3� 3��B I0�


39    '� �*���$H� �^��39    ��6/39    ij0 � *���%� �^��

  L0�  ����  *���$H�  �]P)3 -.(�    .'�  3�  3��B  I0�


  ��  �  5�8  &#��M  x�b��1   */��0  #�  _#B  �N+]�  #/�

  '�  �  *���%1    ��2  */��0  #�  _#B  �  *���$H�  �N+]�  #/�

 L0� ���� *���% ij0 �]P)3- � .(     

 

�I#'� � i�� 
�#	 

*0�#�  �  R
���   ��  3�
�'   I0�
  3��B&�� *��
B   3�  

��#

S�   ����E ��EO-�  �*X
��  &��FP'��  &�#�   Q

+� 

&��'�
�  *]�D�9�%�  3��B&��3y���  �*��
B  ����  3��
   &�#� 

*H#+�  3��B&��  N0���  L@!  &�
K�  "��#�   N�#��  �3/H��

L�#��� �3H�AE �
9��  �P�
*��
B   �  #��0  �����   L�#���  

3y��� �"��#�  *���� .     3�
�' �� ��EO-� ��,� 3� 3!�� �� �q9

3��B C�D�9�%� &��'�
�    L
F�� Q
�fF� �  *0�#� ����

3��B  Q��  _�� &�#� 7�AX� *��qr ('�� #Y� '�  �*A�� &��

  �  3��B  Q��  C�D�9�%�  &��'�
�  3+9�X�  3�  ���$
  Q��  ��

i]E����E ��#

S� 3� .) �F+9� .�P 3/8��#
 �*X
�� 

  3��BA.retamocarpus       �� 3�X�� C� �� ��T #�

  ��  3��B  Q��  *9�  �����  ����  ������  3An  *���!  3����

  ��  �  ����  &���'  *����#H  �  G%�#�  &����  ��8  �� ����

���*� G� �
� �
]�� */K *]T�% &��  ��� 3��B .���

3H�AE ('�� � _�� &�#T z��9 '� ��P  ����� L
F�� &���� &�

  �� 3% &��� 3���0 ��-  ��� */0� ���^ 3� }A/�� &��

  ��#n  �_��  ���J/0�  ����  *��/��'  3H�AE  .���E  3�  �  ��P

*�  '�  3%  ���  .���  �#U�K  3+9�X�  1��/�  .�#
B22   #
S/�

  �#]AFE  #�  ��#
S/� '�  &���' ���+� �3+9�X� ���� *X
��

3��B���� #V�� �*0�#� ���� &��  .��� ('�#� '� �^�K 1��/�

�  ���$H�  ���G
F+  &��  #�  3/H��3��B&��    .�
�  &�#�

  ����  ������.)    �  *0�#�  ����  &��#
S/�  #
Vw�  L��

  Z��#P Q

+�3�
@�    ����  ���
B Q�� ��� .���   3��B Q�� 3%

5�8 &�� #� #/�
�*�P &�� -   .���� ��%�#
 *��9  

3�*� #Y� 5�8 Q�� �� N0��� *�]�' 3% �0�  '� ���

 Q�� �� 3��B Q�� #/�
� �P� N!�� 3% L0� *A�[� 3AF!

5�8 u��  ) L0� ��P ��243� .( L%#K 5�8 LH�� �*A%��-

  ��  *F@�  ���E  �  ����  ��#n  #
V��  L��  ��  5�8  ��  7)

  *���0#H �
���/
 �� ���E C� � *��qr ���� .��� s#/0�

 5�8L0� )15  .(  

i]E  �F+9�  3��B A. retamocarpus  3� Q�#% �^��

9)*  �  �^���'�g#,P[ �    �  � #J�H p�,��� ��!� '� *%�K

  Q
�  L,o�  �#]AFE3��B  Q��    .L0�  ���$�  ����E  ��

3� &��-  �^��  �  ��|K  �����E  Q��  �^��  ���$H�  ��  3%

�P�
  *���$H�  ���  '�  �  3/H��  ���$H�  .)  *��
B

)Monotonic increase*� &�#

 (  �5�8 �'� ���$H� .��%

�^�K �� G@� &�� t8�P '� *]�  N!�� 3% L0� &$
8
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��B���#]
� L
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H�#A%  �����  ���%
�  �  7q!  ���%�&��%
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.�$  ����L 

#/]9��]*  J��  #V�*  #�  &��  �
.�$  9��
�  B
 ��*    &����  �

 5�8 3� g#,P[  � *��#B  �@� �� 3%�L    ���% ��,F% N,0
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3�9�
� ����\ ������L  �P�
 3+0�� � �P� � ��#�/0� ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

2.
4.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
22

 ]
 

                            13 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.2.4.5
https://rangelandsrm.ir/article-1-1173-en.html


  <��) 1(MMM��MMM�17 <��3K 12 11402             

  
 

229 

  

B
��  �*  ���  ��
��  +�

Q����%&�    �P�
 �^�� &�� #�

B
��  *����  3��B  .A. retamocarpus  �3��B '�  L0�  *���

  mX0 '� u�J��� "��� 3%  � L0� 3�[�0 &��� Q
 ��
� � ����

*� L
+,� ��� *��� '� ���#
S/� Q�� 3� 3��B Q�� I0�
  .��%

  ��E�J��� �� 3��B Q�� *����#H Q�#/�
�2600-2400   '� #/�

 3�[�0 &��� Q
 ��
� �� ���� mX010-9  */��0 3!��  ��#B

  ��E�J��� �� � ��� ���#� N,0 3� [�� ��E�J��� �� � L0�

Q
��
 C�8 3F
� G
An� �� Q/H#B ��#n �#+� �� N,0 3� #�

  .�����  ����  ��#0�  ��|K
#/�  ��Q  �  ��  3��B� Q    3����

 E�J���*    ��*�.���   3�9�
�  %#� ��!�
,*  ' ����E '��/� *  

�  ��  N0����Q   E�J���  ������ *   .���  3%  L����  �����

9��+� L9�K * �� �� 3+��!
Z .L0� ��8  Q�� ��|K ���%

Q
��
 ��E�J��� �� 3��B  3�  �.) ��%�#
 3���� '� #�[�� �  #�

  N,0������L&��  H�%�
$� D�9��]*  Y�
#    �bH  ���%

H#M ���% ��P�
L    .��� � G% ���#K 3!�� �7) LP��@ �

9��
�  y�

Q  0�%�
G/�  �fF� � #�[�� ��E�J��� ��
Q   ��,F%

 B�����*  ��$H���  �,�  �  ���#K  3!��
#    ��E�J���  ��  [��

y�

Q#�   �P��*AE �Q
�' N
P �� p�,��� �� .  I0�
 3]��� Gr�

3��BA.retamocarpus   � *�+� ���E Q�� 3� L,��  ��� ���

  ��%�#
 ���' ~�/,�� �� G% N
P �� *U��� �� 3��B Q�� *9�

N
P �� � 3/P��  &��40-30  &#/@� �#]AFE &���� ��^��

  Q�� �#]AFE ���%  .L0�N
P �� 3��B  Q�� 3� #�[�� &��

3� &�! �[�$� �[�� N
P �� *U��� �� 3% L0� LAE  ���^

 3/P�� #/F% �� 5�8 �� ��J� L^#H � ��#% L%#K 7�����

  Z��#P �q9 � ��P #���% G� 5�8 �
]�� ����'��� �� �

� G��#H 3��B Q�� ��#�/0� &�#�L0� )41.(   

��  �'
3�  ��B	*�� &  D�9�%��C  3��B  Astragalus 

retamocarpus  ��  R-���  }A/��  ��.�#  �   �.�@!  .��%�� 

���
R  ���^  3/H# �  L0�.     *8#� 3� �! Q�� �� Q��#����

���J� L@����  �  ��  &��  #�  ��P  _�\��  ���
���  &��

*B	��3��B  C�'�9�%�  &��  .�P  ����8  3/8��#
  .�B  &��

.�B ���P _�\��  ���
��� s�#��$! ���   .���
B  *]�8-

���
  3���FP  *�����  3%  ��  L��-�  G%  �  '�
�  *�)  5���  3�  

��
K  ��8  3����  *�  ��E�F/!� �
]�� ��@�) '� *8#� � ����

*� .�#�� �� �� g�$� � CT�% *��
B) ����28  Q�� �� .(

  3��B  3�
�'A.retamocarpus   �
]�� .����'��  .�/0�  ��

  ��  ��  G%�#/�  *9�  CT�%  u�F/!�  C�  3An  *���!  3����

*�  ������  �  G
�/��  &�#T  _�E  z��9  3�  #/�
�   �  ���

  3�  �q� �
]�� 3�  C��$� .��'  �� ��� ���^ 3�  LP��#�

*� LP��#� �'�� ��T �� � 7���/� ���^  3]��� QFU .��P

   �3��B Q��#� ��OE  3H�AE .���
B 3�,- �� Q/H#B ��#n  &�

&���� �.�B i�!  �q� �
9�� ���n    L0� *��8 &��)��' �

���� *�[�� 3H�AE �
9�� .�$
� �*�
�K .  )1391 R
��� �� (

 ��
9�� �.�/�AB *A� 5��
 "��#� �� ��88/1897  _#B�A
% 

��  �u�J��� ���/]�  4/72   */��0    G%�#� �#/�  24000   �� 3��
  

��/]�   �  �P�
  *!��  5/11    3��B  &�#�  ��  �^��

Astragalus retamocarpus  
�  3%  ���#%  L,V �
9��  .�$

  R
���  ����  3�X��  3����  �,�#��  �.)L0� .�$
�  *9�  .

 #/�
� ������� 3An *���! 3���� �� 3��B Q�� �P�
 �^��

  3��B  �� ����  Q�#/@�  �����P  s�0�  #�  �  L0�A. 

retamocarpus     �.�#�� �� �P�
 �^�� � �
9�� z��9 '�

  ������  3An  *���!  3����L0�&#,%�  *AE  .  �  .���]F� 

)1391  (��  ���
���  ��8  #�   &��  3��B  Astragalus verus   

��  3�X��  .��#H  3�  Q��  3\
/�  ���
0�  3%   E ����    �C�)

&��P  h�0 �5�8  �  #J�H ��$�# �0  �  L��-�  u�,P�  5�8 

'�  ����E  #
V����qB  #�  ��#�/0�   3��B   ����  ) L0�3  ��� 1��/� .(

3��B &�� #� ��qB#
V�� ����E '� *8#� �� ��P  �3+9�X� ����

  3��B ���� �� 3+9�X� C� 1��/� .���� L@����Astragalus 

parrawinus  ��  3�X��  .��#H .�/0�   ���� .��� �.�@J^�

  3% L0�  ����E  pH  �  EC    #�  &�@
B	��  3��B    ���,� #V��

) .���]F� � *K�/H  .L0�1388  &�� #� ��8 R
��� �� (

  3��Bgossypinus  Astragalus    3\
/�  Q��  3�  .��F�  ��

����E  3%  ���
0�  �����  *%�8  QP  �G
0�/
  �3/��
0�  �  

LA
0  Q�#/�
�  p�,���  �  ���  ��  ��  ���� �3��B G%�#�  .  1��/�

3��B �� ��P ��� R
��� A.retamocarpus     ����E ���� ��

&�
K� .���� L@���� � G
0�/
 � LA
0 �QP .���]F� � �
�

)1394  3��B &�� #� R
��� �� (Astragalus gossypinus 

�^�� 3% ��/H����   �^�� �s�  Q�#%  *9)   �  �^��   QP  '�  

����E  ��qB#
V��  #�  ��#�/0�  3��B  ����  L0�.    ����E  Q
� '�

  3��B �� ���� �� *9) Q�#% � QP �^�� ���E �� ���P ���

*J�#P  .�����  ��qB#
V��  $
�   �3+9�X�  ����  �  .���]F� 

)1389(  ��  ���
���  ��8  #�  &��  3��B  Astragalus 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

2.
4.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
22

 ]
 

                            14 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.2.4.5
https://rangelandsrm.ir/article-1-1173-en.html


�����  � �	
 ���
 ��� ����� ���� ���	 ���� ��� ��  ����  ... /  *#�+%!��=3� � �#�                               
  

 

230 

 

brachyodontus  ��  .�/0�   �� �� 3��B Q�� �� ���� ��
����  

5�8&��  ��  LH��  Z0�/�  *�P*��9    ��    *��9*0�  .���  

L������  &��P  �  ��  pH    Z��#P  ��  3%  ��/P��  .�
�

   .���� L@���� �R
��� Q�� �� 3+9�X� ���� 3��B �� ����  

��   ���  3%  ���  .���  ����	
  Q��  1��/�  u�F\�

G
F+�  *+F!  Q

+�  &�#�  &��FP'��  ��EO-�  �3/H��

  3��B  *]�D�9�%�  &��'�
�*�  3y��� *�  3%  ���  ��  �����

�P�
 L�#���  ��
AFE � *��
B (&��]+�#�) "��#� `O^�

"���� .�#��� 3!�� ���� �3���� R-��� �� .�#
B ��#n *+
,- 

   

  
References  
1. Ahmadi, A., A.  Shahmoradi, S. Zarekia, A. Ahmadi    &  S. Nateghi, 2013. Aut ecology Astragalus effuses in 

west Azarbayejan rangelands. Iranian Journal of Range and Deserat Research, 20(1): 172-181. 

2. Alavi,  J.,  Z. Noori & Gh. Zahedi, 2017. The reaction curve of Fagus orientalis to environmental variables 

using generalized collective model In Khairud forest, Nowshahr. Journal of Wood and Forest Science and 

Technology Research, 24(1): 29-42 (In Persian).  

3. Ali Akabri, M., M. Vahabi, R. Jafari, H. Karimzadeh & B. Ebrahimi, 2012. The study of habitat indicators 

of Agropyron trichophorum and Astragalus verus with regard to the soil factor in Feridan pastures of Isfahan. 

Plants and Ecosystems, 8(30): 59-68 (In Persian). 

4. Ali Ehiaii, M. & A. Behbahanizadeh., 2003. Description of soil chemical methods. Soil and water research 

institute.129p (In Persian). 

5. Arzani, H. & M. Abedi., 2014. Rangeland assessment, vegetation measurement.  Tehran University. 305 P 

(In Persian).  

6. Austin, M.P., 2002. Spatial prediction of species distribution: an interface between ecological theory and 

statistical modelling. Ecological Modelling, 157(2-3): 101-118. 

7. Austin, M.P., J.A. Belbinb, M. Meyers, M.D. Dohertya & M. Luotoc, 2006. Evaluation of statistical models 

used for predicting plant species distributions: Role of artificial data and theory. Ecological Modelling, 

199(2):197-216.  

8. Bakkenes, M., J.R.M. Alkemade, F. Ihle, R. Leemans & J.B. Latour, 2002. Assessing the effects of forecasted 

climate change on the diversity and distribution of European higher plants for 2050. Global Change Biology, 

8(4): 390–407. 

9. Beers, T.W., P.E. Dress & L.C. Wensel, 1966. Notes and observations: aspect transformation in site 

productivity research. Journal of Forestry, 64(10): 691-692. 

10. Da Silva, V.B., J.W. Almeida-Bezerra, E.S. de Brito, P.R.V. Ribeiro, L.S. Cordeiro, J.T.C. Júnior, J.G.M. da 

Costa & M.A.P. Da Silva, 2021. Effect of decomposition of leaves of Azadirachta indica A. Juss. on 

germination and growth of Myracrodruon urundeuva Allemão. South African Journal of Botany, 142, pp.42-

52. 

11. Fahimipoor, E., M.A. Zare Chahouki, A. Tavili, & M. Jafari, 2010. Investigation of environmental factors 

affecting species diversity changes in the middle Taleghan rangelands. Journal of Watershed Management 

Research, 2(87): 41-47. (In Persian). 

12. Farzam, M. & A. Bozorgmehr., 2011. Aut ecology of Astragalus arpilobus, a promising species for improving 

the rangelands of northeastern Iran. Agriculture Ecology, 2(4): 647-657. 

13. Fattahi, B., S. Aghabeigii, A. Ildermii, M. Maleki, J. Hassani & T. Sabetpoor, 2008. Investigating some 

environmental factors affecting the habitat of Astragalus gossypinus in mountain rangelands of Zagros (Case 

study Hamadan province). Journal of Rangeland, 3(2): 203-215 (In Persian).  

14. Gleich, S.J.,  J.A. Cram, J.L. Weissman & D.A.  Caron, 2022. NetGAM: Using generalized additive models 

to improve the predictive power of ecological network analyses constructed using time-series data. ISME 

Communications, 2(1): 1-9. 

15. Gholami, L., A. Khaledi Darvishan, V. Spalevic, A. Cerdà & A. Kavian, 2021. Effect of storm pattern on soil 

erosion in damaged rangeland; field rainfall simulation approach. Journal of Mountain Science, 18(3): 

pp.706-715. 

16. Gintzburger., G, K.N. Toderich, B.K. Mardonov & M.M. Mahmodov, 2003. Rangelands of the Arid and 

Semi-arid Zones in Uzbekistan.CIRAD, ICARDA. 

17. Guisan, A., T.C. Edwards & T. Hastie, 2002. Generalized linear and generalized additive models in studies 

of species distributions: setting the scene. Ecological medelling, 157(2-3): 89-100. 

18. Hosseini, Ali., 2012. The study of quality and quantity some of forage Astragalus species in Golestan national 

park. Journal of Potection and Exploitation of Natural Resources, 1(2): 45-56. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

2.
4.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
22

 ]
 

                            15 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.2.4.5
https://rangelandsrm.ir/article-1-1173-en.html


  <��) 1(MMM��MMM�17 <��3K 12 11402             

  
 

231 

  

19. Ibrahim, M., M. Iqbal, Y.T. Tang, S. Khan, D.X. Guan & G. Li, 2022. Phosphorus Mobilization in Plant–

Soil Environments and Inspired Strategies for Managing Phosphorus: A Review. Agronomy, 12(10): 2539. 

20. Jaberalansar, Z., M. Borhani, B. Bahreininejad & H. Mirdavodi, 2021. Habitat study of Krascheninnikovia 

ceratoides (L.) Guldenst rangeland response pattern to environmental factors in Isfahan province. Iranian 

Journal of Rangeland and Desert research, 28(3): 551-563 (In Persian). 

21. Jongman, R.H.G., C.J.F.  Terbraak & F.R. Van Tongeren, 1995. Data Analysis in ommunity and lndscape 

ecology, Cambridge university press, 299 pp. 

22. Jayaraman, S., M. Sahu, N.K. Sinha, M.  Mohanty, R.S. Chaudhary, B. Yadav, L.K. Srivastava, K.M. Hati, 

A.K. Patra & R.C. Dalal, 2022. Conservation Agricultural Practices Impact on Soil Organic Carbon, Soil 

Aggregation and Greenhouse Gas Emission in a Vertisol. Agriculture, 12(7): 1004. 

23. Kent, M., 2011. Vegetation description and data analysis: a practical approach. John Wiley and sons, 414 pp. 

24. Khalsi Ahvazi, L., M.A. Zare Chahouki, H. Azarnivand  & M. Soltanigard, 2010. Modeling Eurothia 

ceratoides habitat using the method of factor analysis of ecological nests in the northeastern rangelands of 

Semnan. Journal of Rangeland, 4(5): 362-373 (In Persian). 

25. Kleyer, M., S. Dray, F.  Bello, J. Leps, R.J.  Pakeman, B. Strauss, W. Thuiller & S. Lavorel, 2012. Assessing 

species and community functional responses to environmental gradients: which multivariate methods. 

Journal of Vegetation Science, 23(5): 805-821. 

26. Mackenzie, M.L., C.R. Donovan & B.H. McArdle, 2005. Regression spline mixed models: a forestry 

example. Journal of Agricultural, Biological and Environmental Statistics, 10(4): 394–410. 

27. Masoumi, A.A., 2005. The Genus Astragalus in Iran, Research institute of forest and rangeland. 

28. Masoumi, A.A., 2016. The role of Astragalus in ecosystem equilibrium. Iran Nature, 1(1): 47-41(In Persian). 

29. Mokhtari Asl, M., M. Mesdaghi & M. Sadeghimanesh, 2008. Effective factor in establishment and 

distribution of four saline rangeland species in Gharkhlar Marand rangelands in east Azarbaijan province. 

Journal of Rangeland, 1(2): 116-128 (In Persian). 

30. Oksanen, J. & P.R. Minchin., 2002. Continuum theory revisited: what shape are species responses along 

ecological gradients? Journal of Ecological Modelling, 157(3):119-129. 

31. Palmer, M.W., 1993. Putting things in even better order: The advantages of canonical correspondence 

analysis. Ecology, 74: 2215- 2230. 

32. Shahsavarzadeh, R., M. Tarkesh, Z. Rahmati & M. Ghazizadeh, 2016. Potential habitat modelling Ferula 

ovina Boiss. using by genetic algorithms in Ferydoun shahr, Isfahan, Iranian Journal of Medicinal and 

Aromatic Plants, 31(6): 977-987 (In Persian). 

33. Sharifi, J., A. Shahmoradi & A. Imani, 2010. Investigating some ecological characteristics of the Astragalus 

brachyodontus in the pastures of Ardabil province, 2(17): 221-23. 

34. Stewart, P.S., P.A. Stephens, R.A. Hill, M.J. Whittingham & W. Dawson, 2022. Global patterns and drivers 

of litter decomposition under nitrogen enrichment: A meta-analysis. Frontiers in Forests and Global Change, 

p.104. Inference versus Prediction. BioRxiv. 

35. Ter Braak, C.J.F., 1985. Correspondence analysis of incidence and abundance data: properties in terms of a 

unimodal response model. Biometrics, 41(4): 859–873. 

36. Traore, S., L. Zerbo, M. Schmidt & L. Thiombiano, 2012. Acacia communities and species responses to soil 

and climate gradients in the Sudano-Sahelian zone of west Africa. Journal of Arid Environments, 87:144-

152. 

37. USDA, Agricultural Research Service, National Plant Germplasm System. 2023. Germplasm Resources 

Information Network (GRIN Taxonomy). National Germplasm Resources Laboratory, Beltsville, Maryland. 

38. Vahidinia, K., B. Gholinezhad & P. Karami, 2016. Check environmental factors affecting the distribution 

pattern of dominant species rangeland types (Case study: Rangeland Ariz). Watershed Management 

Research, 109: 40-47. (In Persian). 

39. Vazirinasab, H., M. Salehi, M. Khoshgam & N. Rafati, 2012. Application of the generalized additive model 

in determination of the retinopathy risk factors relation types for Tehran diabetic patients. Razi Journal of 

Medical Sciences, 19(97): 1-9. (In Persian). 

40. Vogiatzakis, I.N., G.H. Griffiths & A.M. Mannion, 2003. Environmental factors and vegetation composition, 

Lefka Ori massife Crete, S. Aegean. Global ecology and biogeography, 12(2): 141-146. 

41. Wang, G., Y. Yang, Y. Kong, R. Ma, J. Yuan & G. Li, 2022. Key factors affecting seed germination in 

phytotoxicity tests during sheep manure composting with carbon additives. Journal of Hazardous Materials, 

421: 126809. 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

2.
4.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-0

8-
22

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            16 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.2.4.5
https://rangelandsrm.ir/article-1-1173-en.html
http://www.tcpdf.org

