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Abstract Article Info 

Introduction and Objective: Sustainable management of rangeland ecosystems 

relies on preserving the maximum possible number of native species. Species 

diversity is one of the primary measures for evaluating and understanding rangeland 

health. Accordingly, this study examined the effects of protected enclosures on 

floristic composition, plant diversity, and the stability of dominant species in the 

Mianjangal region of Fasa, Fars Province. This area is notable for its rich flora, 

including various Almond species, Astragalus (Gon), and Grasses. 

Methodology: The Mianjangal rangelands, covering 2,300 hectares, are located 90 
km from the Shiraz–Fasa road in northwest Fasa County, between 29°07′–29°11′ N 

latitude and 53°20′–53°25′ E longitude. Field sampling was conducted under two 

management regimes: enclosure and non-enclosure. To assess biodiversity, indices 

such as Shannon diversity, species richness, and species evenness were calculated 

and compared. Similarity between the two conditions (enclosure vs. grazing) was 

evaluated using distance-based indices including Jaccard and Sorensen. Species 

aggregation patterns and differences between conditions were analyzed using Non-

metric Multidimensional Scaling (NMDS). To test the effects of enclosure and 

grazing on biodiversity, three major indices -Shannon diversity, richness, and 
evenness -were statistically compared. Normality testing confirmed that Shannon 

index data were normally distributed; therefore, Welch’s two-sample t-test was 

applied. Species with average cover greater than 1% in each treatment were 
identified as dominant, and their stability was determined by comparing frequency 

and mean cover across plots. 

Results: The Shannon index was significantly higher in fenced areas compared to 
grazed areas (p < 0.001; df = 44.8; t = 8.78), indicating greater species diversity 

under enclosure management. Similarity indices (Jaccard and Sorensen) revealed 

higher homogeneity in fenced plots, reflecting a more diverse and stable plant 

community structure. The average Sorensen similarity index was 0.19 in fenced 

areas versus 0.17 in grazed areas. NMDS and PERMANOVA analyses confirmed 

significant differences in community composition between the two management 
regimes. In fenced areas, 28 unique species were recorded, compared to only one 

in grazed areas, underscoring the role of enclosures in maintaining and enhancing 

diversity. These species included Achillea wilhelmsii, Ajuga chamaecistus, 
Amygdalus scoparia, and Daphne mucronata. Dominant species in fenced areas 
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were not only more diverse but also more stable, with higher densities of biological 

forms such as geophytes, hemicryptophytes, and phanerophytes. 

Conclusion: Enclosure management significantly improves ecological structure, 
enhances the stability and sustainability of plant communities, and promotes 

biodiversity in rangelands. Based on these findings, enclosure can be considered an 

effective strategy in sustainable natural resource management, helping to maintain 

ecological balance, optimize utilization, and ensure long-term conservation. 

Overall, the results demonstrate that protecting rangelands through enclosure (with 

29 years of implementation) leads to higher biodiversity and a more stable plant 

community structure compared to grazing. 
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 i����	� ,"��  �
	�+ 02�
    Z�!*�� C
A`�   Z�!*�� O������  F-Statistic (F)  O��!- W��V (R²)  �	�5� p   

��� (Group)  1  05/1  05/1  63/2  04/0  *** 001/0  

 ����A�Y�*  58  31/23  40/0    95/0    

3�  59  37/24      0/1    

 �H��* $A� X�Y  �!V� �
 
����2  6�"F O������

 %	 I	
 �	�J  �!V� �	    ���2)2($� ���� O�	 .  0� �6


0�
.  � ���	
 ������ 0* ��H��*  6�"F X�Y l#��� �
 �6

0�
.  W���-0*  l#���  O�	  �
  �6f�
(�  ��	
��!�  �
# �-

 %	.    $A�  
����2   6�"F  �	�5�  �I	
  �	�J   �!V� �


O���80*  0�   %	  �-$�  N�5H����]  �
#����  ��	
-  ���6


0�
. ��	
H��� ,��
- �� � C
�- U6��  .�F�* l#��� O�	 �
 �6

0*  %	 O�A�  6�"F U6�� O�	  �	�J $Q�� Z	��[p- 3�4


0�
. C
�- � $6��. UF
8 U6�� � NH��%
�	 �* I	
 �	

�F�*.  Z��Q- O�	$� ����  6�"F ��6 I	
 �	�J 0� ��6


  �
  $�J��j��  �  $HE	
���  U6��  W2
�   %	  O�A�

0�
.  W���- 0�  �

F X�Y  �*  0���5�  �
  �6  0�
. �+  �
  �6

0*  E	
���  �
#��F ,��
-  ��- �
  ��H��*   6�"F  �  ��	

W���-  
�	
  

2�  �&�+.   0�   %	  O�	  �����*  m��H�  O�	

 0�
. ���� �H��*  6�"F PQR W2
� X�Y  �!V�  �
 �6

$� I	
 �	�J �* 0���5� 0* ��	 O�	 0� �

F$� 

E 0*
� ��	
-

����  ��HE�%  �  C
�-  PQR  �
  X�Y   "{�  Z	�[	  ���6


  .�F�* NH��%
�	 

  

]��& 2: 8:� 1	7 !����& C#�\0 1	$��	� ������ ��#

W�! ���< C��  ���� � ���  ����  

a���0  !����& C#�\0 1	$��	�  
X�Y  112/0  

 I	
 �	�J  101/0  

  

 0�
.  �	�*  O���
%   6�"F  DE�F  O������  ��6

 X�Y l#��� �
 $6��.  �* �*	�* ��F19/0  �	�J l#��� �
 �

  �* �*	�* I	
17/0  0* ��+  %
    ���2)3 (  ���� m��H� O�	 .

$� X�Y �
 $6��. ,�	
2 0� �6
    $�H�"A6 � $HE	
��� �	

  .I	
  �	�J  ,-	��  0*   "��  ��H�6  �	
�
E�*  ��H��*

0*  � ��HE�% PQR �* $H"{� ��[p- X�Y  ����� ����
 Z��"B

0�
. C
�- Z�"[  . %	 0HF	
 NH��%
�	 �
 �	 

  

]��& 3:   1	7 1����- C#�\0 b^�0 1	$��	� ������

8:�W�! ���< C�� � ���  ���� ��#  

a���0  C#�\0 1	$��	� 1����-  
X�Y  19/0  

 I	
 �	�J  17/0  

  


7��c�� �������   ������# �"�� �!  ����  ���  �  ����	� 

0�
.  �0!4�^�  O�	  �
  O������  _�%	�*  W4�]  ��6

  �	 U�* UF
81  �M�
    $H����� e�	�F �
 �	 f� �6 �


  
	
 ����  m��H�  .���F $��%��F (I	
 �	�J � X�Y) ,-	��

0�
.  
	�!-  �X�Y  ,-	��  �
  0�  C
�-  �  �H��*  W4�]  ��6

0�
. �	 ��-n�* 0�
. .
�	
 

2� 02
- 3*�Y UF
8 �* �6  $��6

����  �Amygdalus scoparia  %)16/2�(  Artemisia sieberi  

)83%/1(�    �Medicago radiata  )6%/1  ( UF
8 O��H��*

���� 0� ��HF	
 05^�� O�	  �
  	�  �-�B��� e�	�F ���6


0�
. �F� �	�* %	 �	���8 � $�
* ��6  ���2)4  .( 

 0�
. ��HA� 
	�!- �	�	
 I	
 �	�J ,-	�� �3*�5� �


0�
. $E�* � ��

* n�* UF
8 �* W4�]���� �6  �Peganum 

harmala  %)73/1  � (Phlomis olivieri  %)43/1  (   O�	 �


$�  0�  ���F  ��6���  �H��*  l#�������  ��	
-  ���6


 �	�J ��[p-  3�4
 0* $6��. UF
8 �
 ���HE�% Z	���b-

�F�*  I	
.  Z��Q-  O�	   �����  02
-  3*�Y  Z	�[	  �����*  �6

0�
. W���- � ��HE�% �* ,-	��  ,-	�� X�Y . %	 W4�] ��6

 0�
. C
�- PQR 0*  ��F �`�� $6��. UF
8 0!%
- � �	

 C
�- U6�� |B�*  %	 O�A� I	
 �	�J 0� $4�R �
 � %	

0�
. W���- �
 ���b- �

F �6.    O��oA6Z��Q- O�	  �����* �6

�[p-0�
.  W���-  �*  I	
  �	�J  e�	�F  �  $.���	�8  �  �	

$�  0�   %	  $6��.  UF
8  ����  �
  Z��Q-  �	  $F��  ��	
-

  O�*  *�Y� � $6��. UF
8 ��HE�% �
 Z	���b- �I	
 �	�J

0�
.�F�*  �6  .  �	  $&2
-  3*�Y  
	�!-  0�  
	
  ����  m��H�

0�
.�

* z�H�� e�	�F �
 �6 �
 W4�] ��6  0@A2 �	 h��	

Aegilops crassa  �Amygdalus lycioides  �Artemisia 

sieberi     �Echinops robustus�  .  O�	  UF
8  O�����
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0�
.  �
 W�-�- 0* I	
 �	�J � X�Y ,-	�� �
 z�H�� ��6

  ���2)4 (  $� ���� O�	 . %	 ��F 0u	�	0�
. O�	 0� �6
  �6

 0H��	
- ��F�* 0HF	
 $&2
- 3*�Y ��5* e�	�F �
 �6 �
 ��	  

3�F) 2  .( 

  

  

 ]��&4: �������  ���� �! �"�� ��# 2 W�! ���< ��(%� �! d��Y� �  1	$��	� �7e���� c� E	7 1  

������� �"�� ��#   E0�� 1	$��	�  ���� 6�0 ��< ��(%� �"�� ��#   E0�� 1	$��	�  ����d��Y� �"�� ��#  
Aegilops crassa  06/1  Aegilops crassa  16/1  Achillea wilhelmsii  

Amaygdalus lycioides  03/1  Aegilops triuncialis  06/1  Aegilops crassa  
Artemisia sieberi  1/1  Alhagi persarum  23/1  Alcea aucheri  

Astragalus fasciculifolius  16/1  Amaygdalus lycioides  13/1  Alyssum sp  
Carthamus oxyacantha  4/1  Artemisia sieberi  33/1  Amaygdalus lycioides  
Centaurae bruguierana  66/1  Astragalus fasciculifolius  16/2  Amygdalus scoparia  

Convolvulus leiocalycinus  16/1  Bromus danthoniae  03/1  Anthemis sp  
Ebenus stellata  3/1  Carthamus oxyacantha  83/1  Artemisia sieberi  

Echinops robustus          16/1  Centaurae bruguierana  33/1  Astragalus fasciculifolius  
Eryngium billardieri  03/1  Centaurea depressa  66/1  Astragalus meridionalis  

Onopordon sp  5/1  Convolvulus leiocalycinus  1/1  Carthamus oxyacantha  

  1/1  Ebenus stellata  23/1  Centaurae bruguierana  

  36/1  Echinops robustus  33/1  Citrullus colocyanthis  

  23/1  Eryngium billardieri  16/1  Convolvulus leiocalycinus  

  13/1  Onopordon sp  16/1  Dianthus sp  

  73/1  Peganum harmala  43/1  Ebenus stellata  

  43/1  Phlomis olivieri  2/1  Echinops robustus  

      26/1  Ephedra foliata  

      26/1  Ephedra pachyclada  

      1/1  Eryngium billardieri  

      16/1  Gagea sp  

      4/1  Hordeum murinum  

      1/1  Malva parviflora 

      6/1  Medicago radiata 

      23/1  Medicago rigidula 

      13/1  Onopordon sp 

      06/1  Plantago lanceolata 

      1/1  Scariola orientalis 

      66/1  Stachys inflata 

      23/1  Taraxacum sp 

      16/1  Teucrium polium 

      43/1  Ziziphora tenuior 
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 ��02: ���� e���� ���������  ���� 1	7 d��Y� �"�� ��# (Exclosure) W�! ���< � (Grazed)  

 

0�
.0*  �rK��  ��6
�� (unique species)  0*

0�
.$�  0HQ.  $��6  f�  ��   �!V�  f�  �
  e5�  0�  

F

$�  ���  s�E e�K�  ���
  e�K� ��   �!V� �
 � ��
F

���	�� �
�R.  0�
.0* �rK�� ��6X�Y �
 
��  : 0�
.  $��6

  x�QR  l#���  �
  e5�  0�  �
  �  ���	
  

2�  (X�Y)  ��F

$A� ���
 I	
 �	�J ,-	����
F.   0�
.0* �rK�� ��6 �
 
��

  05^��I	
  �	�J  :0�
. I	
  �	�J ,-	��  �
 e5�  0�  $��6

��H��� X�Y l#��� �
 � ���	
 �
�R.  0�
. O�	0* �6  $B
�

����  � X�Y)  �!V� �
 O�* $H��� W���- Z��Q- ���6


 0*   %	  O�A�  �  ��H�6  (I	
  �	�JZ��Q-  3�4
  ��6

 ���  �$H����� �6  �
  I	
  �	�J  ��6����  ��  $^�K�

��F�* ��F 
�`�	 05^��. 

0�
.  �0!4�^�  O�	  �
0*�rK��  ��6  �
  e5�  0�  
��

 �!V� �	�Y $%��* 
�
� ����F  ��� I	
 �	�J �� X�Y ��6

0�
. O�	 N�	�- O������ .��H��. 0"%�K�  �!V� �6 �
 �6

0�
.  $E�*  0�  
	
  ����  m��H�  . %	  ��F  �����  �6

Ziziphora tenuior   �  Alcea aucheri     X�Y   �!V� �


 0HF	
  ��H��*  N�	�-0�
.  0�  $4�R  �
  ���	  �����  $��6

Aegilops triuncialis    �  Peganum harmala   -  �
  �&�

0H���  O�	  .���F ��6��� I	
 �	�J  �!V�$� �6  0* ��	
-

0�
.  C
�-  �*  ,-	��   �����  Z	�[	  z�
  �&�+  N�	�-  �  �	

��� fA�  ���2)5 3�F) (3  .( 

 

 
 ]��&5 :���� e���� 1	$��	��7�g�%� ��#  �! !��

C	O4� W�! ���< � ��� ��#  

 ��A�-   0�
.   N�	�- O������  

X�Y  Ziziphora tenuior  36/0  

X�Y  Alcea aucheri  3/0  

X�Y  Alyssum sp  3/0  

X�Y  Hordeum murinum  3/0  

X�Y  Medicago radiata  3/0  

X�Y  Stachys inflata  3/0  

X�Y  Anthemis sp  26/0  

X�Y  Astragalus meridionalis  26/0  

X�Y  Gagea sp  26/0  

X�Y  Malva parviflora  26/0  

X�Y  Achillea wilhelmsii  23/0  

X�Y  Citrullus colocyanthis  23/0  

X�Y  Dianthus sp  23/0  

X�Y  Plantago lanceolata  23/0  

X�Y  Scariola orientalis  23/0  

X�Y  Taraxacum sp  23/0  

X�Y  Teucrium polium  23/0  

X�Y  Medicago rigidula  2/0  

X�Y  Ephedra foliata  16/0  

X�Y  Amygdalus scoparia  13/0  

X�Y  Ephedra pachyclada  13/0  

 ��F 	�J  Aegilops triuncialis  26/0  

 ��F 	�J  Bromus fdanthoniae  26/0  

 ��F 	�J  Peganum harmala  26/0  

 ��F 	�J  Phlomis olivieri  26/0  

 ��F 	�J  Alhagi persarum  23/0  

 ��F 	�J  Centaurea depressa  2/0  
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 ��03: �\O& ��!�/����� e���� ������ ���7�g�%� ��# (Q���) W�! ���< � (
7X) ��� C	O4� �! �! !�� 

 


7��c��  b^�0>�%� ��#  ������  �!  ����  ���  �  ����	�  

  0* X�Y l#��� �
 �
��F DE�F 0� 
	
 ���� m��H�

$�!�  �
#%	  I	
  �	�J  l#���  �	  �H��*  ��	
)   p < 

0.001; df = 44.8; t = 8.78    ( (t = 8.78 C
�- �����* 0� �

0�
. l#��� O�	 �
 �-n�* �	 %	. 

0�
. ���] ����
 �
% �	�
	
 $HE	
��� � �	  �* $��6

�
��+ �* 0� ��HF	
 �������] ,��
- Shapiro-Wilk   ���p-

�F.(p < 0.05)   DE�F O�	 0���5� �	�* �3�4
 O�A6 0*  �6

f��H�	��8��]  �
��+  �	  ���.  �
  O�* Wilcoxon  �
�QH%	

 0�
. ���] 0� 
	
 ���� m��H� .��
�.  0* X�Y l#��� �
 �	

$�!� �
#%	 I	
 �	�J l#��� �	 �-n�* ��	
)  p < 0.001; 

W = 865.5.( 0�
.  $HE	
���  O��oA6  Z��Q-  (��  �6

$�!�F	
   �!V�  �
  O�*  ��	
)   p= 0.014; W=599  (

 ���2)6 3�F) (4 .( 

  

  

��& ]6 :'��cX J����b^�0 ������ ���7 ����X ��# W�! ���< � ��� i;�%� 1	7 
���c >�%� ��# 

>�%� b^�0  ����X '��cX  '��cX 6���X �����  �!�cX �&�!  ����� p   �K	��  

 �
��F DE�F  Welch Two Sample t-test  t = 8.78  44.8  < 0.001   $�!� �
# 0* X�Y �
 C
�-�H��* ��	
  

 0�
. ���]�	  Wilcoxon rank sum test  W = 865.5  –  < 0.001   $�!� �
# 0* X�Y �
 ��] �H��* ��	
  

 $HE	
���  Wilcoxon rank sum test  W = 599  –  0.014   $�!� �
# 0* X�Y �
 $HE	
��� �H��* ��	
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��0 4: `��7 ���� ��%� '���0 b^�0 ������ 8:����� !��O�) ��  (�# ����� 
�^��%���# (Evenness)  W�! ���< � ��� i;�%� 1	7  

  

 8��		_�  �!   W����#  
���c  �  
-��7   8��R�  ���  �7  �#   [�  

c�  �+�X  

I�� $@� N�	�- 0���5�  ��6$H���    l#��� �
 $6��.

$�  ����  I	
  �	�J  �  X�YI��  0A6  N�	�-  0�  �6
  �
  �6

  �s�E �
# 0* . %	 I	
 �	�J l#��� �	 �-n�* X�Y l#���

I��  ��6 $H���   ��
uG   �   �������   *  �
 ����A�J �
# 0

0H��� U6�� I	
 �	�J l#��� �	) ��	21  0*0  �	 �21  0*2  

I��  N�	�-  O��oA6  .(W�-�-  0*  ��6 ��
���  �  $A6

 ��
Hj���    ����- �   �  0H��� U6�� I	
 �	�J l#��� �
 (�

 �+ �
�R 0J�.	 � %	 %	 ��F PQR �6    3�F)5 .(    O�	

$� ���� 
�4	I�� N�	�- U6�� |B�* I	
 �	�J 0� �6
  ��6

$H���  I��  �7��  0*  �t@H)�_��R  ��6  C
�-  �  ��F  �-

	
  �	�Y  ��[p-   K-  	�  $6��.  0!��2  ���HE�% %	  �
.  

I��$A6 $H��� ��6  �
 �6 �
  ����- �  ��
Hj���05^��  

�+ N�	�- ��	 ���H�6 N�	�- O��H��* �	�	
0* X�Y �
 �6 �
#

3*�Y  X�Y �
 �&�-  ��
uG I�� �O��oA6 . %	 �H��* $&2
-

  $��R �6
�4	 O�	 . F	�� �
�R I	
 �	�J �
 � �F ��6���

I�� C
�- U�	(�	 � PQR �* X�Y  "{� ��[p- �	  $H��� ��6

��H�6.  
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