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Abstract Article Info 

Background and objectives: Livestock grazing significantly influences the 

structure and dynamics of vegetation in rangelands, prompting the implementation 

of exclosure operations as a management strategy. Exclosure involves restricting 

livestock access to rangelands and is recognized as an effective method for 

rangeland management and improvement. Numerous studies suggest that exclosure 

operations lead to positive changes in vegetation indicators, including cover 

structure, production levels, and species diversity. This research aims to investigate 

changes in vegetation canopy percentage, production rates, and species diversity 

under exclosure management in the semi-steppe rangelands of Ghalehgharak, 
Shahrekord. 

Methodology: Sampling locations were selected within the exclosure site 

(Ghalegharak) and an adjacent grazed site. Plant cover sampling was conducted 
using a random-systematic method over multiple years (2016 to 2021). Four parallel 

transects of 100 meters in length were established at each site, with 40 plots of 2 * 

2 square meters placed along the transects. Canopy cover percentage was 

determined using the theoretical estimation method, while biomass was measured 

through the cutting and weighing method. Species diversity was assessed using 

Simpson and Shannon-Wiener indices, and species richness was compared using 

Margalef and Menhinich indices in the Past software. Range condition was 

determined using modified four-factor and six-factor methods, and trends were 

evaluated using scale and comparison methods. 
Results: Over the five-year study period, the exclosure site exhibited canopy cover 

percentages ranging from 34.57% to 52.68%, while the grazed site showed 

variations from 22.15% to 32.76%. Biomass on the exclosure site ranged from 1215 

to 1908 kg/ha, whereas the grazed site's production varied from 693 to 1025.6 kg/ha. 

The rangeland status was determined as moderate for the exclosure site and poor 

for the grazed site. The trend for the exclosure site was positive, while the grazed 

site trend was negative. Significant differences were observed between most 

evaluation indicators for the enclosed and grazed sites, with exclosure enhancing 
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vegetation indices, canopy cover, and biomass. Exclosure significantly increased 

species diversity and richness, as indicated by Simpson, Shannon-Weiner, 

Margalef, and Menhinich indices. 

Conclusion: The research findings indicate that exclosure positively influences 

vegetation, biomass, and species diversity in rangelands. Given the declining 

performance of grazing rangelands in recent years, implementing exclosure 

operations and strategic livestock grazing management emerges as a favorable 
approach for pasture improvement and altering current trends. 

 

 

Cite this article: Fakhimi, E., H.A. Shirmardi, S.M. Asadi, 2023. Vegetation indices and species diversity monitoring 

under exclosure management in semi-steppe rangelands: A case study of Ghalehgharak Rangelands, 

Chaharmahal and Bakhtiari Province. Journal of Rangeland, 17(3): 382-397.  

 
  © The Author(s).                                                          DOR: 20.1001.1.20080891.1402.17.3.4.7        

Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

 

 

 

 

 

 

 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

3.
4.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             2 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.3.4.7
http://rangelandsrm.ir/article-1-1166-fa.html


 

 

384 

 

 

 
  

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

) 
���")* �+,�-� (/��0 �+1� ��2�� ����� :
��	� 

  

���)4 5�%,�*1
������ �18 9:�; <2
�#� �>"?� ��# <3  

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

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

*�%�� ��%$%(1.  
3.  �&���#���- ��� 7/'�   #$%�   ��%$%(1 �&+����$ 2��%0 � ,+��- .�/�/'0 *��+�� �&������ � ��'���() *���� ��� ! "���� � &+����$ ,+��- � .�/�/'0

.*�%��  

 

 �,�A� B�82C� 9��D&    

:�,�A� �	
  

 8��$ 39�/�–  ������ 

  

1402 �1G H17 9���� <3  

  

  

��J�� �4����  02/07/1401  

 :������ J����15/05/1402  

K��L� J���� :05/06/1402  

  

  

9M��:
��1N 
��    

�"0%� @�%�
�    

&�%) �A��    

B0  �����C �1�� .�%��  

3
�C D��0  �&�  

E��F 3�GH "0�%�.  

 O�� � �A*�#:   3� A�� &�%)  � ���� %�IJ0 "0�%� ����C �1�� ������ � ���K�� %� L�/���%�F �� L�/��� ��!

�� �� .�%��B0 M��  ����+�� ���� "0�%� NO� �� P%H .��GQR A�S
� �� *��0�����%H.    +� &%�C�GT ���� 3� P%H

 3U%R 3� A�� ����  � @�� ��0%�  3��� �V%�� "0�%� WXU� � @�%�
� ,�� M�%�(� *���R ���%� %���� .��1  ��

 �� *��
 YK�1 �� @ Z� .�%��B0 [ � �P%H .��GQR 3$ 
��  *�#�� ��1�� ���K�� 
�
�� ����C �1�� &��

3
�C D��0 � 
�9�0 �� "0�%� &�  *�#�� �����C �1�� \�0 
U�� .�%��B0 ���%� �%]�  ̂7�/'0 �GU� _
� .��1

 &+3
�C D��0 � ����� 	��03Q�
 "0�%� �� P%H @�%�
� @'0 &��%$%(1 E��F 3�GH �`���   .@��  

 K�� � ��	�  :��*�a� b���
� +� c� 3
�Q
 &��E��F 3�GH P%H @��� �� &���%�  P%H ���S� �  )  �%) @���

 3
�Q
 �(	
1 ��� �! �� ����C �1�� &���%�&���%����- &��  )  ��� +�1396    �01400�V��g0 ,�� 3� ( - 

 .
1 A�S
� i�0�Q����  @��� +� i�%� ��  ��! 3� @a�
�%0 ��() ���100    [�1 %� ��QR � L��� &+��� %��

  ��
�0 .


1 %/��� 3/O��40    .X�2*2   @a�
�%0 &�� %� L� +� %�� 	� 3GU�V�� ���%�%��  ��! .@V%C ��%H ��

 @a�
�%0  ��100  *- M�� 8U��V � %��  #�
 ��100  +� .
1 3�V%C %k
 �� %��  ,��   3� &%k
 ���-%�M���0 ��k��  

NO�  \�0  *����C �1��  ��  .X���  ��� &+ .
1 	��l3
�C ����� 	��0 M���0 M�+�0 � "OH ,�� +� 	��l��� �� ��

@(T .
1  ���%�  D��0  3m
�C�&�  YK�1&��  *��`Q��  �  *�
�1  -  � %���  @(T   3���/�&  &��F  3
�C �&�  

YK�1&��  n9�C���  �  i���(��   A%
 ��  ��#V�Past  3 ��'�    ,�� �� +� 	��l��� �� "0%� @��]� M���0 .


1

8�
�0 &���$�V �1 � &���$�V ��() +�%0 ,�� �� +� ���%C ���� �� .@V%C .��U 3�V��   	��l��� ����H �


1 .  

:P��"
  \�0 
U�� *�#�� ��� *��
 7�/'0 2���
  �1��  ����C  @���  P%H   	��� ��! ��+� &���%����- &  57/34  


U��    �068/52  \�0 
U�� *�#�� � 
U��  �1��  ����C  @���  	
1 �%)   +�  15/22  
U��    �076/32    �� 
U��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

3.
4.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             3 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.3.4.7
http://rangelandsrm.ir/article-1-1166-fa.html


      
 

 

385 

 

 

 ���@�� 	��� %�B�� nG��� &��.   &+ *�#������� 	��0  @���  P%H   	��� ��! ��    &���%����-  +�1215    �01908 

�  @��� 
�9�0 *�#��  	
1 �%)    +�693    �06/1025  	��� A%C�G�$    �� ���a� �� i�K���  %�B�� nG��� &��

 ��� �� P%H @��� "0%� @��]� .@�� 	��� �%) @��� @��]� ��� ��� p���� &���%����- nG��� &��  �� 	
1

 ��� ��! �� n��] @9�^ �%� &�%T� &�� �%) @��� � @ Z� P%H @��� ���%C .@�� 3�1�� ��%H 	q  �l�� 	
1

 YK�1 [GF� M�� 3$ ��� *��
 &���- .����/� 2���
 .@�� 	���	
1 �%) � P%H "0%� �� ����+�� &��    _X�K�

����.@�� 	��� ���   YK�1 �� (� [ � P%H %������ � @�� 	
1 ����C �1�� &��  �1�� 3� r��%� &��

 &+ � �T�0 ,�K *����C ��lGR *�C%� M(� �� ����� 	��0  sX$ E���KI   i� *����C � 3� 39������ ��!  &���

.��� *��
 ���#V�  P%H ��   3���/�   YK�1 M�t
���3
�C D��0 &��*�
�1 � *��`Q��) &�-  ��� *��
 (%���

���� ���#V� YK�1 �� %� &�%� P%H .��GQR3
�C D��0 ���  M��uQ� .@�� 3�1�� 	�%Q� 3� �� ����C �1�� &�

 3���/�   YK�1 M�t
��� 3
�C &��F &��i��(�� � n9�C���) &�(  ���� ���#V� 3
�C &��F ���  @��� �� �� &�

 .@�� 	��� *��
 P%H  

�?�"
:
���  3��G$��!  �� (� [ � P%H 3$ @�� [GO� M�� &���C 7�/'0 2���
  �����C �1��    ���#V�

 &+ 3
�C D��0 � ����� 	��0 �� "0�%� �� &� ��� �� �%) @'0 "0�%� �%aGQR ���$ 3� 3T�0 �� .��1  �%�K� &��

�0���
H� 3GQT+�    3$�� 	%(� @��]� %� 

��0 �
�
� %��B0 �� ��T�� 

�� � 3�1vC @ Z� %I� "0�%� �G�V &���%�  

 3��
%� .@�� A�� &�%) @�%�
� � "0�%� WXU� .��GQR @(T &#��  

  

���"#�:    �&
�� .A.s �.&�%�%�1 .D.W �.�  ��Q��V1402  .YK�1 �����1�� &�� 3
�C D��0 � ����C  �� P%H @�%�
� @'0 &�3Q�
  "0�%��`���   *����

 � ��'���()) &������(E��F 3�GH �HX�� "0�%� :&���� 3�9�O�.  �"0%�17)3 :(381-397 .  

  

 DOR: 20.1001.1.20080891.1402.17.3.4.7   

���
*�%�� &��
�0%� �QGR MQS
� :              © *�C
����
      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

3.
4.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             4 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.3.4.7
http://rangelandsrm.ir/article-1-1166-fa.html


          ���� ������	� 
��  �
	� �	�� � �����  � � 
� ��� ������  ... /  '���D�� � ���)4  
  

 

386 

 

 

 ���A�  

A��*�C+�� *�(T �]��� +� ����� NO� ��0%� &��

 ��  8�a�0  ��+�  �  
���   @��+  w�'9  &��g�H�  �  �O�'�

	���  @�Q��  &����3GK�
� 3
�l�J�� �9� 
���� &�   *��
�

A��  ��*�C+��&��   ��T�  3�  xR��  �%�K�  *%H  ��  ��� !

*- �%aGQR  � ���K�� �� �0�%��B0 � �X�K� *
�-  	
1 ��

) @��22.(  A�� M�� %���� [�%�0 +� &%�C�GT*�C+��  &��

  *�%�
� n��y� +� �a� �3�V�� [�%�0 "0�%� z��^� � ��� !

.@��  "0%�  	%(�  @�%�
�  ��QR�  �  "0�%�  +�  ��
���  &���%�

,��  {��0�  �  N�'U  �"0�%�  z��^�  �  WXU�  [����  &��

3�  �V�$ .�RX!� M�1�� A#G��� 
�9�0 NO� ���#V� ��k��

|�gK ��  A��*�C+��  ��0%�  &��) @��24 .(   A��  &�%)

3�  �1�� ������  � ���K�� %� L�/���%�F �� L�/��� ��!

�� �� .�%��B0 M�� � ���� %�IJ0 "0�%� ����C��0  A�S
� �� *

  ����+�� ���� "0�%� NO� �� P%H .��GQR) �����%H36 .(   P%H  

3U%R 3� A�� ���� +� &%�C�GT ���� 3�  � @�� ��0%� &

3�  @��  MaQ�	+��  +�  @y�l^  &�%�  @H��  ��!  &��

  ��%/��� 3� iQ$ &�%� � i�q�9��� .��GQR �� � &���#���-

 *-	��� 8�Qa0 &�%� @U%V ���� 3� � �%�t� .��U ��  &

*- ����  � "0%� ���%C � @��]� �� (� &�%� �� � 
1�� ��

@���  }�
^�  ��3�9�O�  �  �0�/�/'0  &��    �  �9��0  �  

��

3
�C ���#t��T  ��%H %k

� ��) �%�C7  *����1��$ �K%� .(

3� �� P%H "0�%� z��^� � WXU� � @�%�
� ,�� M�%�(� *���R

	���  ��  *-  �  	�%$  �V%����  �1��  M�%0 &�%�  3$  
�
��

��  ��%H  	��l�������  "0�%�  @��]�  z�/0��C�%�  )37 .(  

  [�$%0  .�%��B0 ����C �1��  \�0  �    ��A��  &�%) %I�    ��

  p��%1 3� 3T�0  %�) @�� .��l�� �3/O��45  YK�1 M�� � (

L(� +� �a� 3/O�� %� ����C �1�� �� .�%��B0 8��R M�%0


����  )25.(   3���+�� %��B0  %�  P%H  ���%�
�  .�%I�  &

YK�1A�S
�  �
���%V  .��9�O�  ����C  �1��  &��  	
1

3�  .@�����%�  %����  �G$��!  3$  @��  	���  *��
  ��

YK�1 �� @ Z� .�%��B0 [ � �P%H .��GQR  �1�� &��

  ��1��  \�0  
U��  ��1��  ���K��  [�$%0  
�
��  ����C

  	
1 "0�%� ����C �1�� ���%C � @��]� �
�9�0 *�#��

@��  )2  �11  �12  �13  �17  �20  �28  �29  �30  �31    �39(  .

% $�	��+  )1384  (��  ���%�   P%H  ��1���   @�� 	�%$ ,��#C 

3$  ��  %I�   P%H  26  39��  )73-1347  (8$  �1��   �T�0  

3
�C&��  �Q~��  +�  5/5  
U��  3�  5/13  
U��  ���#V�  3�V��

@��  .	�% ��
  ��
/�  
�9�0  3V�GR   3U%R  @'0  �%)  �   P%H  

	
1&  ��$v�  ��  3�[�0%0  3�  *�#��  2/200  A%C�G�$   ��  

���a�  �  5/516  A%C�G�$  ��  ���a�  @��  	�%$  *���  )4( .  

  � �
�K�H- &�
�^) *���aQ�1389�� (    P%H %�IJ0 ���%�

  "0�%�  ��  E�K  ����Q�1  .��U�gK �  ����C  �1��  %�

�9�Q1 *���%K b����    �1�� ���#V� [ � P%H 
��V����

3
�C  8$  *����C  �  �lGR  *�C%�  M(�  ��U�gK ����C  &��

 ,�K  E���K  sX$I  @�� 	
1  )23  � �Q��V .( *���aQ�

)1390  �1�� %� �%) %I� ���%� �� (  �`��� "0�%� ����C

  ���$  xR��  �%)  3$  


���  3S��
  M��  3�  �#�  M1�



,�K *����C �T�0 �1�� E���K  M��uQ� � "0%� 
�9�0 �

  	
1  ����C  �% 1�@��  )15���  .(  �  �Q1��  *���aQ�

)1397@�%�
�  %�IJ0  ( &�%aGQR  .�lU  %�  nG���  &��

3Q�
  "0�%� �� *����C � ��'���() *���� i��%$ �`���

  P%H 3$ 


��� 3S��
 M�� 3� � 

�%$ ���%� �� &������

i�  *����C  ���#V�  [ �  �  �lGR  *�C%�  M(�  �  39��

 ,�K 	
1 E���K) @��10 .(  

 A��  ��  
�Q1+��  L���l�  %t��  +�  @�%�
�  �  ����1

����C �1��  3
�C D��0 x'�@��  &�  )35 D��0 �l^ .(

A��  @�%�
�  _�
��  +�  �a�  ����C)  @��  *�C+��48 +�  .(

3�9�O� 7�%!  �� ����C D��03���T ������ *��0    �� ����C

	+�

� �� .��Q
 ���%��� D��0 &%�C3
�C "�+�0 *��0  �� ��

A�� ������ %� 
�$J0 �� � ���%� �� p�'�3�U�0 �*�C+��  &��

��Q
  3~���  [����  ���%�
� )423���+��  .(    .�%I� P%H    %�

3
�C &��F � D��0 &��A�S
� �
���%V .��9�O� &�  .@�� 	
1

���%��� *��
 ��  3$ 
�� P%H   &��F � D��0 ���#V� xR��

3
�C  &�%) caR%� � &�A��  M�t��    � D��0 ���$ xR��

3
�C &��F &�@�� 	
1  )6 �46   �49.(  

3� 	���Q� 3$ @�� *- +� �$�  ̂.�/�/'0 2���
 �G$��!

�� ����  "0�%�  3�  &���+  ���%)  ��0�  ��1   �/
 ���%�

@�%�
�   %�  ��0  M��  +�  �1�
  �l��  .�%I�  ���$  @(T

A��  &�#T�*�C+��3�  ��0%�  &��  s��^  7!���  ��  	���

 3Q�
 P%H  .��GQR  &�%T�  3$�S
-+�  .@��  &��%]  �`���

�� "0�%� ����C �1�� p��%1 �� (� [ �  @�Q�� +� ���1

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

3.
4.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             5 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.3.4.7
http://rangelandsrm.ir/article-1-1166-fa.html


 9��� <�SSS��SSS�17 9���� <3 <1402  

  
 

387 

 

 

 3�  %]�^  7�/'0  M��%����  .@��  �����K%�  &���+  ��k��

.�%��B0 ���%�  YK�13
�C D��0 � ����C �1�� &�� &�

 P%H @�%�
� @'0  3��
%� @(T	%(� � [���� &#�� &���%�

3Q�
 "0�%� ��
��� � �9�U�  *���� �� "H�� E��F 3�GH �`���

.@�� 3�V%C .��U &������ � ��'���()  

  

K�� � ��	���  

�+,�-���	� �A-�� ��+�	� 

 3/O��  �  P%H @��� 8��1 3�9�O�����  3  	�t����  A�


E��F 3�GH    3�  @^���48  ���a�  �%) @��� i� �  3� 	
1

 @^���40   ��'���() *���� �� @��� �� %� .@�� ���a�

  �%$%(1  *���%(1  �&������  �3GU�V  ��  �  5   &%���G�$

.����  ��%H  *����  #$%�  P%1  b��T    3�GH  A���  P%H  @���

�%) @��� � E��F  P%H @��� .���S� �� �A�
 *�Q� 3� 	
1

3� E��F 3�GH P%H .���� ��%H  ����C �1�� @y�l^ ��k��

 E�K � W%! A�S
� @(T M��uQ� � 3/O��  ��0�/�/'0 &��

  ��� ��1374    � &+����$ ,+��- � .�/�/'0 #$%� p��0

c��J0  &������  �  ��'���()  *����  ��� !  "����  	
1

.@�� 

8U�V
  ̂�� 	�t���� M�� ����V�%BT @��H�� %k
+�  32  

  �3T��18    � 3/�H�9    �0  3�
�I32    �3T��18    � 3/�H�26  

3�
�I    � �9�Q1 �%R50    �3T��56    � 3/�H�19    �0 3�
�I50  

 �3T��56  � 3/�H�50 3�
�I�H%1 ��! &  @�� 3�V%C��%H . 

b��V-%�  	�$  3�  P%1 @Q� +�  	�t����  M�� D�l0��  3�  .�%�

2575   ����U E%(1 �� *- b%F ��Q1 � 	
1 �(��� %��

  �%$%(1L����T   	����� M��uQ� .@��   *�

+ �� *- ����T

L� �%$%(13� 	�t���� &%���$ .@�� +%�  P%H "0%� .��U

	
1 �    ����  NO�  +�  	�t����  p����  D�l0��2150    �  %��

  *-  p����  [�115    3�  3/O��  L�GH�  .@��  
U��  ,��

3Q�
 �	q% �-  M��C ,�� 3� ��%� i�K`����  �%�   3� �

  �M��$ ,���%� �
���  *�����0 �� .@�� i�K � A%C &��

3
��9��  M�t
���	���  +�  	��l���  ��  3/O��  �C

���  &  &��

%(�K%V  &+����$  .�/�/'0  ����1���  	�t���� �320 

��G�%��  @��  	
1  ���-%�.  3
���  .�%��B0    ��  �C

���

 3/O��  &��%����� *��
  �	
���  Lk���
  .�%��B0  &

3
������ ��! �� �C

��� &@�� &���%����- &��  )  8a1

1.(    �� ���$ � *���� �� ���#� 	�t���� ����V�%BT @��H��

) 8a12 *��
 (	���	
1  .@�� 

  

  
TD� 1: B����U�  �
V�# ���
��*  �� 9�W"X�� �%Y��4 �� $	C 9���
 
����*���Z  )1400-1395(  

  

 [9�F  ��0   ����C    P%H  @���Acanthophyllum 

mucronatum- Taraxacum sonchoides  3
�C � 	���&��  

	�%Q� L(�  ��  	��
'�  3U%R  P%H  8��1  3
�C&��  :Nepeta 

glomerulosa  �Astragalus microcephalus  �Hertia 

angustifolia   �Astragalus gossypinus  ��
�1�� .  +�F-   �  

3Q0�K ����  ����C  3���!  	
QR  3� ��#
  �C

��� %I�� ��  

252/2

155

387/3

254/4

176/7

0

50

100

150

200

250

300

350

400

450

1395-1396 1396-1397 1397-1398 1398-1399 1399-1400

�8��^ $�#

�
��


�
�* 

�
	�

?
�

)
m

m
  (

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

3.
4.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             6 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.3.4.7
http://rangelandsrm.ir/article-1-1166-fa.html


          ���� ������	� 
��  �
	� �	�� � �����  � � 
� ��� ������  ... /  '���D�� � ���)4  
  

 

388 

 

 

���&��  nG���   �t���  ����   �  3��G$��!   8gV   ����  

����C  +�  	��%�0 %K��� �0 	�� M���%V p����  ��!  ��
�$  .

+� �%) 8gV   3Q�
  @�( ����3Q�
 @��B9 	��    3� 	�����%(1

  .
�120  @�� +��.  A�� D�
  	��l��� 8��1 "0%� +� 	
��$  

 � #�.@�� 3/O�� ���� 
�l��C  

  

  

  

  TD�2:  '���� �� 
���")* � $� ���%& '�"#� </��0 �+1� ���# �
�D� ��+�	�  

  

 ���_� K��  

  3/O�� ����%'U ���Q�� s��� %�    @��� �� _%��

  ��  c`�  .
1  Y���  E��F  3�GH  P%H  "0�%�  3�  3�T�%�

�P%H ���S�  3/O��3� 3���� &�  %k
 �� 	
1 �%) *�a� *���R

  p��%1  %k
+�  3$  
1  3�V%C)  �G$ ��V�%C���0  %�k
  

.��U�gK  L�GH� �E�K (    P%H @��� �� &���+ 3���0 &����

	%(� .
1 � A�� &�%) w�'9+� p/V � ���  @��� �� &���%�

 3/O�� b���
� +� c� .@1�� .��l0 P%H    @��� �� �� _%��

 P%H  �%)  �3
�Q
  �	
1  ,��  3�  ����C  �1��  &���%�

 �V��g0-   .
1  A�S
�  i�0�Q����  ��  *�a�  +�  i�%�  &��

 3
�Q
  ��! 3� @a�
�%0 ��() �&���%�100  %��    L��� &+���

 ��
�0 .


1 %/��� 3/O�� [�1 %� ��QR �40 .X� 2*2  

3GU�V��  ���%�%��   @a�
�%0  &��  %�  L�  +�  %��  	� ��%H  ��

 @a�
�%0 ��! .@V%C  ��100  %��  *- M�� 8U��V �  #�
 ��

100 %��  3�V%C %k
 ��) 
17   �8.(  

3
�C  �1��  \�0  
U��  .X�  %�  �� 3�  ����C  &��  

,��  	+�

�  ,��  3�  L$�%0  �&%k
  ���-%�  L�/���  &%�C

  ,��Q1)��3�&��  3
�C &��  &+  �  (.X�  ��  ����C  	��0

3
�Q
  ,��  +�  	��l���  ��  �����  
1 M���0  nR���  &%�C

 ,�K3
�C �$���K�� ����C &��  3�  sX$   ,�K�$���K 

I�  II  �  III  ��  	��l���    M���0 ��T�� "���� +�) 
18    �37  .(

@(T  ���%�  D��0  3m
�C�&�  YK�1&��  *��`Q��   � 

*�
�1  –  � %���  @(T   3���/�  &��F  3
�C�&�  YK�1&��  

n9�C���  �  i���(��  A%
 ��  ��#V�Past  3 ��'�   M���0 .


1

  �1 � &���$�V ��() ,�� �� +� 	��l��� �� "0%� @��]�

8�
�0 &���$�V  �� +� ���%C ���� �� .@V%C .��U 3�V��

�+�%0 ,��   	��l��� ����H � ) 
18  �! �� &���%����- .(5 

  ��� +� ���1396  �0    ���1400    *����C ���� 8gV ��

c�  .
1  A�S
�  +�  "QT&��-  	��� ��  ��  ���&��  nG���  

&�%�  3���/�   ����Q�0  M��  3�#S0&  c
�����  8����$�V  �  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

3.
4.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             7 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.3.4.7
http://rangelandsrm.ir/article-1-1166-fa.html


 9��� <�SSS��SSS�17 9���� <3 <1402  

  
 

389 

 

 

*��+-  GLMGeneral Linear Model  ��   A%
 ��#V� 

Minitab16  	��l���  
1  .&�%�   3���/�  M�t
���  ��� ��  #�
  

*��+- 0�$� )Tukey (	��l������� ��%H  .@V%C 

  

 P��"
  

 3
�C  @�%(V	��
'�  ��  ��T��  ����C  &��  &

 3
�Q
@��� &���%�  E��F 3�GH "0�%� 	
1 �%) � P%H &��

� �1�� \�0 
U�� �� 	�%Q�  YK�1 +� �K%�  �1�� &��

  ��
T �� ����C)1 (  3~���  \�0  
U�� M�%����  .@�� 	
1

3�  3/O��  �1��3
�C  3�  r��%�  [�0%0&��  

Acanthophyllum mucronatum   )7/5    �  (
U��

Taraxacum sonchoides   )1/3  
U��@�� (  3
�C 3$  &��

��  8�a�0  ��  3/O��  [9�F
���3�  .  \�0  
U��  �G$��!

i� *����C �1�� %���� P%H @��� �� 39�� 
�T � 39��

�%) @��� +�.@�� 	
1  

  
  

  $��G2: 
^ '�:�� � ����� ��	� 
���"����� �`��9�	����	�  (�*���"� �* 5��)  ���# �� �+1� �!"#� ���
 ����� 9�� ��& � ��� 
��

/��0 

 �����  

 @��� D�
 /���  

1396  1397  1398  1399  1400  

P%H  �%)  P%H  �%)  P%H  �%)  P%H  �%)  P%H  �%)  

 �T�0 �1�� 8$ 
U��  5/42  3/28  57/34  15/22  68/52  76/32  73/45  46/31  63/43  62/30  

�%� ,� 
U�� 93/12  2/6  8/12  96/7  32/14  1/7  6/12  1/7  3/10  7/5  

 	#�%t�� � ��� 
U�� 4/39  8/51  46/43  7/52  3/28  88/46  57/33  6/46  7/37  99/45  

 @�9 E�K 
U�� 17/5  7/13  64/8  29/17  7/4  26/13  1/8  43/12  37/8  69/17  

 sX$ *����C �1�� \�0 
U��I 3/5  18/1  3/4  41/2  9  22/3  42/5  7/1  14/5  85/2  

 sX$ *����C �1�� \�0 
U��II 87/14  7/5  57/8  72/2  37/15  32/4  42/14  33/5  11/14  22/6  

 sX$ *����C �1�� \�0 
U��III 33/22  49/21  7/21  02/17  31/28  22/25  89/25  14/24  38/24  55/21  

 ��
�C *����C �1�� \�0 
U�� 81/1  08/1  04/1  5/1  05/1  45/1  1/2  38/1  76/1  75/1  

 �lGR *����C �1�� \�0 
U�� 43/15  46/10  36/18  06/9  62/25  07/12  4/16  05/12  73/14  81/9  

 30�� *����C �1�� \�0 
U��&� 85/12  35/11  85/9  08/10  33/14  46/15  95/14  85/12  39/14  12/13  

 i� *����C �1�� \�0 
U�� 39��  4/12  3/5  22/5  4/1  67/11  77/3  27/12  17/5  75/12  96/5  

 39��
�) *����C �1�� \�0 
U��  1/30  9/22  35/29  65/20  01/41  99/28  46/33  29/26  88/30  66/24  

&+	��0�����  8$   156  21/83  50/121  3/69  8/190  5/102  140  2/101  6/125  5/91  

&+	��0�����  sX$ *����CI 2/19  86/4  93/15  8/6  03/23  62/12  30/16  06/7  10/13  75/8  

&+	��0�����  sX$ *����CII 06/29  2/16  53/18  1/9  69/53  25/19  31/37  36/24  64/35  63/18  

&+	��0�����  sX$ *����CIII 8/107  38/62  49/86  7/52  114  63/70  84/86  87/69  90/76  2/64  

&+	��0�����  ��
�C *����C 4/4  55/3  69/4  7/3  05/5  93/2  86/7  11/5  62/4  11/5  

&+	��0�����  �lGR *����C 2/63  07/32  50/59  3/25  65/90  37/43  56/57  91/33  63/36  63/28  

&+	��0�����  30�� *����C&� 5/68  82/35  77/44  34  22/57  03/39  16/45  70/40  29/54  94/42  

&+	��0�����  i� *����C 39��  8/19  7/11  54/12  4/5  85/37  22/17  36/29  54/21  06/30  80/14  

&+	��0�����  39��
�) *����C  1/136  45/71  96/108  9/63  9/152  33/85  6/110  73/79  54/95  69/76  

  &��  %�  �%)  @�%�
�  �  ���  %I�  &���-  8�G'0

  ��
T ��  
�9�0  �  ����C  �1��  \�0  nG���  &��%������

)3 3~���  (*�Q�  .@��  	
1��  	
����  3$  ��! %I�  ��1

�%) @�%�
�  )3�9�O����� &�����$�V %���� %� (�%) �� P%H  

  ��  
U��  i�  &���-  NO�  ��5  ����  
U��  .@��  ���

	���  ��  7��O�  M��uQ�  +�  �K%�  %�  ���  %I�  ���
T  &��

&+ � ����C �1�� &��%������	��0���� �����.@�� ���  

  
  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

3.
4.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             8 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.3.4.7
http://rangelandsrm.ir/article-1-1166-fa.html


          ���� ������	� 
��  �
	� �	�� � �����  � � 
� ��� ������  ... /  '���D�� � ���)4  
  

 

390 

 

 

 $��G3:  � ����� ��	� a
����� ��:?� $��G
^9�	����	� $�# �C���# �� 
����*���Z 
��/��0 �+1� 9�� ��& � ��� 
��  

 .���%� M�t
���  3�9�O����� &��%������ 

 ����+- &�OK 

DF=30 

 ���*�%) @�%�
� 

DF=4 

 �%) @�%�
� 

DF=1 

 ��� 

DF=4 

65/31  63/16  06/2256 ** 217/78**  �T�0 �1�� 8$ 
U�� 

639/1  819/0  044/0  596/0   �1�� \�0 
U�� ��
�C *����C 

35/10  90/24 * 57/616 ** 51/26**  �lGR *����C �1�� \�0 
U�� 

22/17  16/3  50/3  88/25   30�� *����C �1�� \�0 
U��&� 

27/1  17/4 * 60/155 ** 118/11 **  sX$ *����C �1�� \�0 
U��I 

79/2  12/6  21/456 ** 21/56   sX$ *����C �1�� \�0 
U��II 

48/33  83/1  03/90  28/53   sX$ *����C �1�� \�0 
U��III 

01/30  18/9  24/724 ** 38/119 **  39��
�) *����C �1�� \�0 
U��  

169/2  451/4  801/423 ** 014/48 **  i� *����C �1�� \�0 
U�� 39��  

38/0  39/9 ** 7/239 ** 58/9 ** �%� ,� 
U�� 

263/0  904/1 ** 02/370 ** 12/32 **  @�9 E�K 
U�� 

0/233  2/1052 ** 0/32708 ** 0/2862 **  8$ �����	��0&+ 

86/18  59/3  69/11  46/8  &+	��0�����  ��
�C *����C 

3/70  7/417 ** 2/8321 ** 6/1259 ** &+	��0�����  �lGR *����C 

5/168  7/232  5/2397 ** 1/204  &+	��0�����  30�� *����C&� 

45/15  09/26  15/875 ** 53/63 ** &+	��0�����  sX$ *����CI 

96/15  23/81 ** 21/1432 ** 26/504  &+	��0�����  sX$ *����CII 

6/235  4/450  7/9276 ** 6/749 * &+	��0�����  sX$ *����CIII 

2/211  6/890 ** 3/20622 ** 0/1256 **  39��
�) *����C �����	��0&+ 

82/14  71/70 ** 62/1387 ** 72/463 **  39�� i� *����C �����	��0&+ 

@�XR &��**  �* *��
 [�0%0 3����� _X�K� ��T� 	
���  &���- NO� �� ���1  �5  @�� 
U��  

  

3���/� 2���
  3�#S0 � M�t
���c
����� &  
U��    \�0

  �1��@���  ��  ���%�����  &�����$�V  �%)  �  P%H  &��

) ��
T �� E��F 3�GH @��� 	
14	��� *��
 ( .@�� 	
1  

����  %I�  P%H  3$  @��  	���  *��
  2���
 ���#V�%�  &���

i� *����C �1�� \�0 
U��  .@�� 3�1�� 39��
�) � 39��

 3�#S0 2���
 M��uQ�  ���� ���#V� c
�����  � *���
�C ���

M(� P%H  .��GQR  &�%T�  %I�  ��  ��  �lGR  *�C%�    	���  *��


�0��U��  .@��30��  �1��  \�0  
U��  3$&�  ��  %�  ��  ��

�%)  �  P%H  @�������  .��l0  &����  	
1 .@��
  ���

3�#S0 2���
 M��uQ�    �1�� 3$ @�� M�� %t
��� c
�����

,�K  *����C  �T�0  sX$  E���KI    �II    P%H  @���  ��

3����� ��!�9� @�� 	
1 �%) @��� +� %���� &��� 
U��  

3
�C �1�� \�0%�F &�� ,�K  sX$ E���KIII   �� %� ��

���� _X�K� &���� 	
1 �%) � P%H @���.@��
 ���  

3���/�  2���
  3�#S0  �  M�t
��� *�#��  c
�����  &

 &+	��0    ���%�����  &�����$�V  �����)2gr/m(   ��

@����%) � P%H &��  3$ @�� 	��� *��
 E��F 3�GH 	
1

+�  P%H  @���  ��  &+  &��%������  ���Q0  w�'9	��0  �����

  *����C) ��0%�&+	��0  &+ �8$ �����	��0  A%V �����  &��

&+  �nG���  �����	��0sX$  �����,�K  &�� �$���K

�%) @��� �� (...����� _X�K� &���� 	
1  P%H � @�� ���

&+ ���#V� [ �	��0  	
1 *����C �����) @�� ��
T5 .(  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

3.
4.

7 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
20

 ]
 

                             9 / 16

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.3.4.7
http://rangelandsrm.ir/article-1-1166-fa.html


 9��� <�SSS��SSS�17 9���� <3 <1402  

  
 

391 

 

 

 $��G4: �X��A����# �� ��	� b�� �`�� c�W
��� 
���
 ����� 9�� ��& � ��� 
�� �+1� �!"#�/��0  

�#��*��	� �	"N�4  ���# �	
  

9�� ��&  ���  

 ��
�C nGR *����C �1�� \�0 
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