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Abstract Article Info 

 
Background and Objectives:  Rangeland ecosystems cover roughly half of the 
Earth's land surface and play a critical role in ecological stability, biomass 
production, and nutrient cycling. Soil organic carbon and nitrogen storage are key 
indicators of rangeland health, particularly in arid and semi-arid regions, where 
ecosystems are highly sensitive to environmental stress and soil degradation. 
Effective rangeland management, such as enclosure, can enhance soil conditions 
and increase carbon and nitrogen storage by influencing biological and chemical 
soil processes. This study aimed to evaluate the effects of enclosure on total soil 
organic carbon and nitrogen stocks, plant species diversity, and vegetation cover in 
the arid and semi-arid rangelands of the Sarbisheh Plain, South Khorasan Province. 
Methodology:  Two sites with similar physiographic, climatic, and topographic 
conditions were selected—one under enclosure management and the other subject 
to free grazing. Soil sampling was conducted in May 2021 using a systematic 
random method. Six 100-meter transects were established per site, with ten 2×2-
meter plots along each transect. Soil samples were collected at three depths (0–15, 
15–30, and 30–45 cm) after removing litter, and composite samples were prepared 
for laboratory analysis of organic carbon and total nitrogen. Vegetation parameters 
were also recorded. Data were analyzed using a completely randomized design with 
one-way ANOVA and independent t-tests to assess differences between treatments. 
Results:  Vegetation diversity and canopy cover were significantly higher in the 
enclosed area compared to the grazed area (23.5% vs. 11.2%). Dominant species in 
both sites were perennial shrubs from the Papilionaceae, Compositae, and 
Chenopodiaceae families. Soil depth significantly influenced all measured 
parameters (p < 0.01). Organic carbon (2.12 g/kg) and total nitrogen (0.8 g/kg) were 
highest in the surface layer (0–15 cm), while bulk density increased with depth, 
reaching 1.29 g/cm³ at 30–45 cm. Despite lower nutrient concentrations at depth, 
the highest carbon stock (7.79 t/ha) occurred in the 30–45 cm layer due to higher 
soil density. The enclosed site had significantly higher carbon stocks than the grazed 
site (6.53 vs. 3.07 t/ha), and nitrogen stocks were significantly greater at the 
intermediate depth (15–30 cm). 
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Conclusion:  Enclosure effectively enhances biodiversity and improves soil quality 
by reducing grazing pressure. By increasing soil carbon and nitrogen storage, 
enclosures contribute to ecosystem function and climate change mitigation in arid 
and semi-arid rangelands. Periodic enclosure practices, combined with 
complementary restoration techniques such as native species cultivation and soil 
physical improvement, are recommended to enhance ecological resilience and 
ensure the sustainable use of rangeland ecosystems. 
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(.6�W  o��0� (& �� �� ��  �� 
� +-�G ��� ��� ��0,� ��8��


  (L	M ��8��! �- ��6#�  � H*#: �L�� 	� @	A (- 4,�

4,�  (0*��  �����&.  	�Z[�  )6  .( +,�	�  C�&xF8��8 

��#���S� � ) +-#8�N n��
2010(     @	A �#\� (- ��� ����

(�(�#! B-�	� � +8��! H*#: H���]� D\#  42~  �#3  �8

4,�  ��*  .(.6�W  ��  ��8��  
��&-  ��  	���  ���*    (-

(�#!  H���]�  D\#  +0&,  @	A  4�	��   
��*  +EPM  ��8

(�#! +6� &.  H���]� +0��� ��8+  U3�&  (� 42%� ����

������  ����  ��
�  ��	N  ��  )17 (.    ��  ���.0  `�.6�W 

 ��0,����� ���� 
��5\ 	��� U3�&  � ��	�� |P0�  ��8  ���

 �I�	0�� � C�	- �	��S H���]� 	� +02~  	�Z[� ���	  @	A (-

(� .���� +8��! H*#: �#25� C�&xF8 � ��� 
q�� �#3

H8�9:  H���]�  ��  ���  C�	-  	���S  H8�-  
�  +-�G  �8

  U3�&  ��  	���S  C��  ����&.  H���]�  �  d��  ��	N  `�*

 @	A  �� +8��! H*#: �L�� � n#&� 
C�&xF8 .�&0%8 ��*

  �#3  (�  ��
�  ��	N  ��  ���	  (�  42%�  @	A  4X�  ���	 

(0]��  C��  .4,�  ��*  c���!  	0���  �����&.   4�F8�  �8

�#�* � ���	  u�XL 4�	��   w�7��� � {EG �� �� @	A ��8

+  (0%\	� ���	  +��I#6#-� 4�E�-�
�,. 

  C�	- 	���S  
�  +!���  H��  ���	  (�&��  (�  (\#�  ��

 ���� ��\ �#� �� �� ��5\ +-�� 	Zv  � �#M 4��&* 
���

 (� 
C�	- D�,	� 	�  4�F8� 
� 
�	N 4�	��  (� �,�: �� �9��

 (�  .4,�  ����#�	�  ����
B�PA�  ��  �9��  �  T��  ��8

 (F����� +!�&&�* (-  
T��  U�A�  +���
��  
4,V��  �8

+  ���  �I�	0��  �  C�	-  �	��S  	�  +0�	��  `�	Z�  ���#�

  +F�PA� `�	��a� �� (P��7  � �����: (.,#� 45\ �� 	Zv  + �!

�*��.    H8�9:  
�  _�8  
y�,�  C��  	�  	^�G 	Z�  +,�	�

  ��� +6� �I�	0�� � C�	- �	��S ����  	� �	N 4�	��   �

 +8��! H*#: (���	, ��0,	5* _�	3� ���	  ��4,�.  

  

N�� � '&�$�(  

 ��* �A�� (���	, ��0,	5* "�F* �� (���	, 4*�

 ��,�	�  ��0,�  �-	  �&\	��  ��0,	5*  ��  ��  (PL�]  �

  ���G 
+�#&\60    
��*) 4,� 	0 #P�-1  �� 4*� C�� .(

 4�.A#  .����  ��	A  �&\	��  ��0,	5* +A	* �#&\ 45\

� "#3  C��  
(.6�W  ��#  (7W&  +���]�	a\39  °59    � ��

50°59  � �39°32  � ��46°32    ��	A  +���]�	a\  �	M  (\��

  �	, ��#8 � �� ����� (7W&  
+F�PA� 	Y� 
� .4,� (0]	!

  ���G  ��  (���6�,  +!�����  b,#0  �  ��#�  T��  �194  

+P�   ���G �� ���� uW, 
� �� n�E��� C�&xF8 .4,� 	0 
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 .��<� ��� 1�&'��  

 
��� �I�	0�� � C�	- �	��S 	� @	A 	Z� +,�	� ��	�

4��,  
�  +�� @	A  ��8 ��*  )5  ((6�,    4*�  ���	  ��

 (�  (���	, ��	�  .�*  ���0��  4�	��  4X�  (7W&  ��#&M

 �  +��I#6#-�  b��	*  ��  ���e  ���	  ��  +0��,  
(%��7 

(� 
d�� ��	N 4X� � � 
(���  +]�	!#:#�  �8�* (7W&  ��#&M

  ��	N)���*  U��W� 
�8�* (7W&  ���0�� �� .�* ����!	� (

+!9��  4�.A#  �  (�6��  +8��!  H*#:  
+]�	!#���]  ��8

 @	A (7W&  �� +���]�	a\(� ��*  	Y� �� +PL� ���.  ��#&M

(%��7  ��� �  ��  �* (0]	!  B8�	]  ��&0,�  ���A  �  U�A� ��

��	!. 

4��,  ���0��  
�  j:  ��	N  �  @	A  ��8��*  


 (�#F�+]��R�  c�� (� ����	�    4�52����  ��  T���F0%�,

1400  `Q:  ���.�  .�*  d�e�� �  ��� �  c��  y�,�  	�  �8

�� �
����i��� 	��	� ��) +�	e� c�� �� �8  H*#: 1�� C�	�

)  ���	!  C��.�  ((�#�3  4�.^�  C0]	!  	Y�  ��  ��  .(

  (7W&  	8  ��  
+]�	!#:#�6    4�%��	�100    (,)  �	0 

  ��  (��  	�  �#FM  4�%��	�  (,  �  D�*  45\  ��  4�%��	�

 +2�	7� (PL�]50   
4�%��	� 	8 "#3 �� .4]�� ��	70,� 	0 

10    `Q:2×2    (PL�] �� �	0 10   	8 �� .�* 4*��	� 	0 

(�#! 4,	5] 
`Q: ����  
H*#: 1�� �L�� 
+8��! ��8

�&, � �&, 
i	2*V�6 ��� � ���� ���	! 42Z 4 .  

 (�#F�  ��	�(�  ���  ����	�+!9��  C��.�  �#Y&   ��8

 
4�%��	� 	8 ��50�� � (���  
��0��  
�  
+���F�* � +����]

i	2*V ��
 ��&- 
� j: UFM 
� 
�8  ��8  ��	EL15  
15    ��

30    �30    ��45  ��,+0  (�#F�  (,  .�* 4*��	�  (�#F�  	0 

 4*��	�  (�#F�  T�  �  g#P�  B8  ��  4�%��	�  	8  
�  ��*

���	! (�5� D-	 .    
UFM 	8 � (7W&  	8 ��	� 
n#Fe  ��

(�  D-	  (�#F�  H*)  � �  4,�31  
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(��* (2,�X  �� � T� b���� 
� ���E0,� �� D��	� )32 .(  

 
 (W���)1(   CP = BD×SOC×D×10           

 (W���)2 (  NP =BD×TN×D ×10  

  

CP )Carbon Pool  (�NP  )Nitrogen Pool  ((� D��	�  

��� �- �I�	0�� � +6� C�	- �	��S ����  (Mg/hec) 
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3-m  � (D  )Depth  () ����	� (�#F� UFMm+  (�*��.    ��	�

�	��S C�	- ����  ����  O��  UFM � uW, �G�� �� ��
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) *+�, >��'  ���'  �)>�^  Z�L  � =��   �'&����   �<IB Z��  `='�  

 ��* �	N  @	A  

6/0  5/1  P B  Papillionaceae  Astragalus macropelmentus  1  

4/0  5/0  P  B Papillionaceae Astragalus scarusus 2  

0  1  P  B  Compositae  Artemisia herba alba 3  

4/0  0  A  F  Labiatae  Ziziphora tenuior 4  

0  5/0  A  F  Euphorbiaceae Euphorbia turcamanica 5  

1/1  2/1  P  B  Ephedraceae Ephedra intermedia 6  
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Y�>5  2: � ��� �W3� 1�(�����L �
b��
$ ._=�A$  �(�
) *+�,�>+&�E � ��� .A3#$ �'  

 *+�, ��
����   .A3#$  �
b��
$  ��
2$ P&�W�&  1'&^� .5�'   �&>A$t  	�$^� .R
��  

 +\�� H*#:  @	A  5/23 35/1 58 1/17 **00/0  

   ��* �	N  2/11 46/0      

i	2*V  @	A  6/3 66/0 58  23/4 **00/0 

   ��* �	N  8/1 52/0     

 ���	�&, � �&,  @	A  2/42 5/2 58  4/6 **00/0 

   ��*�	N  6/50 88/1     

 4�6 ���  @	A  5/30 29/1 58 61/4 **  00/0 

   ��* �	N  06/36 03/2      

 ** (�D��	�  +&.  �L�� T� "�F0G� uW, �� ����  

  
 ��� .A3#$ �' 	
���
� � ���� ��
��  

  j������ (��e� o��0�  "��\)3(  
 ���� @	A (7W&  ��

+&.  	�Z[�  ��� UFM  (-  ���+!9��  + �F�  	�  ����  ��8

���� +,�	� ��#  (P<0.01).    
+6� C�	- 
�- �I�	0�� �L��

  �I�	0�� � C�	- �	��S C�&xF8 � 
�	8�p q#R�  d	\

UFM C�� ��&.  `��E� |P0�  ��8�  .����� ���� ����  

  

  

 Y�>53.  ��
���� c��=�&� .=XR��^&>�&��� .A3#$ �' ��� �>+ 1�
)  

 ̀ ��L#R�     ���
� (\��   ̀ �.�	  C�����  F  

 ) �- �I�	0��g /kg (  ��	! C���8  2  139/0  ** 61/94 

 ��	! �����8  9  001/0    

 ) +6� C�	-g /kg (   ��	! C���8  2  625/0  ** 9/178 

 ��	! �����8  9  003/0    

) �	8�p q#R�  d	\3g/cm (   ��	! C���8  2  23/0  ** 6/213 

 ��	! �����8  9  00/0    

 (��0�8 �� C�) C�	- �	��S   ��	! C���8  2  40/17  ** 2/1208 

 ��	! �����8  9  01/0    

 (��0�8 �� C�) �I�	0�� �	��S   ��	! C���8  2  60/1  ** 05/167 

 ��	! �����8  9  01/0    
 ** (�D��	�  +&.  �L�� T� "�F0G� uW, �� ����  

  

����  C�����  (%��7  y�,�  	�  
@	A  (7W&  ��  �8

  +����] `��L#R� 	� +R��  	�Z[� ��� +7FM `�	��a�

  C�	- � �- �I�	0�� ���7  C�	0��� .4*�� �� +���F�* �

  UFM �� +6�  ��  	EL15  +0��,(�) �* ��8��  	0  D��	�

80/0    �12/2  d	!#P�- 	� d	!(� (- (+&.  �#3 	0��� ����

UFM 
�C���: ��8#� 	�  "��\) �4.(   uW, 
� H8�- ���� C��

(�  
UFM  (�  4�6�.]  �  +8��!  ����7�  	0���  �Fe�  ��6�

  
���7  �� .4,� ��Y0�� ���A ��� +XW, (�V �� +��	�� 

  � 4]�� H���]� UFM H���]� �� �	8�p q#R�  d	\  ��

  UFM30    ��45  +0��,	0   )  �#� ���7  C�	0���  (�29/1  

+0��,  	�  d	!  �  	0���  B-�	�  	�����  (-  ��,�  (D.�  	0 

(�V �� +6� ��#  	0F- ��#0X  (� .4,� C�	�
 ��8 ��#3

  UFM  ��  C�	-  �	��S  C�	0���  (-30    ��45  +0��,  	0 

)79/7  (�  �I�	0��  �	��S  C�	0���  �  (��0�8  ��  C�  �#3

&. �C���: UFM �� �� ���(�) �* 42Z 	�  D��	�42/2    �52/2  

+  ����  o��0�  C��  .(��0�8  ��  C�  	L�&M  �	��S  (-  �8�

  q#R�  d	\ (� (�P� 
4%�� �5�� 4YPK ���� �5&� +��JK

4,� (0%��� ��� (�V UFM � �	8�p. 
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 Y�>54: �^&>�& ��
���� �
b��
$ ._=�A$��� .A3#$ �' ��� �>+ 1�
)  

 ̀ ��L#R�  UFM  

 UFM1   UFM2   UFM3  

 ) �- �I�	0��g /kg ( 80/0a 65/0b  43/0c  

 ) +6� C�	-g /kg (  a12/2 66/1b  33/1c  

) �	8�p q#R�  d	\3g/cm (  14/1c 23/1b  29/1a  

 (��0�8 �� C�) C�	- �	��S  5/3c  15/6b  79/7a  

 (��0�8 �� C�) �I�	0�� �	��S  38/1b  42/2a   52/2a   

+&.  `��E� ��&8����� �#0, 	8 �� `��E0  _�	G ���4,�  )p<0.05 .(  

  

 �>+ &�E .A3#$ �' 	
���
� � ���� ��
��  

���� j������ (��e� ��� ���� d�� ��	N (7W&  ��8

 `��L#R�  + �F�  	�  �����&.  	�Z[�  ���  UFM  (-

�
���� �	�!����  ��* .(P<0.01)   �	��S  
C�	-  �	��S

 �	8�p q#R�  d	\ � �- �I�	0�� 
+6� C�	- 
�I�	0��

UFM C�� +�F8  ���� �����&.  `��E� ��� |P0�  ��8

�����  "��\)5 .(  

  

 Y�>55: �^&>�& ��
���� c��=�&� .=XR��>+ &�E .A3#$ �' ��� �>+ 1�
)  

 ̀ ��L#R�     ���
� (\��   ̀ �.�	  C�����  F  

 ) �- �I�	0��g /kg (  ��	! C���8  2  03/0  ** 3/154 

 ��	! �����8  9  00/0    

 ) +6� C�	-g /kg (   ��	! C���8  2  08/0  ** 5/314 

 ��	! �����8  9  00/0    

)�	8�p q#R�  d	\3g/cm (   ��	! C���8  2  007/0  ** 4/85 

 ��	! �����8  9  00/0    

 (��0�8 �� C�) C�	- �	��S 

  

 ��	! C���8  2  32/22  ** 2/2020 

 ��	! �����8  9  01/0    

 (��0�8 �� C�) ��	0�� �	��S   ��	! C���8  2  13/2  ** 8/298 

 ��	! �����8  9  007/0    
 ** (�D��	�  +&.  �L�� T� "�F0G� uW, �� ����  

  

  
��* �	N (7W&  ��(%��7   C�����   (- ��� ���� �8

  (�  +6�  C�	- � �- �I�	0��  �L�� 
��� UFM H���]�  ��

&.  �#3�+  H8�-  �������� .  (�#!  (�  C�	0���  (-  ��

)  �- �I�	0��  	���7 57/0  d	!#P�- 	�  d	!  +6�  C�	-  �  (

)40/1  d	!#P�-  	�  d	!)  +XW,  (�V  ��  (  ��  	EL15 

+0��,  (- �* ��8��  (	0 (�D��	�    (�38/0    �11/1    �L��

  ��  UFM30    ��45  +0��,4]�� H8�- 	0   .  
���� C�� _Q�	�

  �� � (0]�� H���]� UFM H���]�  �� �	8�p q#R�  d	\

  UFM30    ��45  +0��,) �#� ���7  C�	0���  (�  	0 55/1  

+0��,  	�  d	! �	��S  �  C�	-  �	��S  .��,�  (D.�  	0 

�  
4]��  H���]�  UFM  H���]�  ��  ���  �I�	0��  (-  ��#3  (

)  C�	-  �	��S  C�	0���75/7   �	��S  �  (��0�8  ��  C�

) �I�	0��07/2  U�FM �� (��0�8 �� C��* 42Z (�V C�	�  

 "��\)6(  .  

  

  
  

 Y�>56: �^&>�& ��
���� �
b��
$ ._=�A$ �>+ &�E .A3#$ �' ��� �>+ 1�
)  

 ̀ ��L#R�  UFM  

 UFM1   UFM2   UFM3  

 ) �- �I�	0��g /kg ( 0/57a 0/48b 0/38c 

 ) +6� C�	-g /kg (  1/40a 1/31b 1/11c 

) �	8�p q#R�  d	\3g/cm (  1/46c 1/51b 1/55a 

 (��0�8 �� C�) C�	- �	��S  3/07c 5/96b 7/75a 

 (��0�8 �� C�) �I�	0�� �	��S  1/26 c 2/19 b 2/07 a 

 ���� �#0, 	8 �� `��E0  _�	G+&.  `��E� ��&8�+  ���  ) �*��p<0.05 .(  
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Y�& !<B �' 	
���
� � ���� ��
�� 

 ��	N � @	A U3�&  C�� ��� C�	- �	��S (%��7 

 �#3  (�  @	A  (7W&  ��  C�	-  �	��S  (-  ���  ����  d��

&. �)  4,�  ��*  �	N  (7W&  
�  	0���  ����53/6   ��  C�

  ���7  �� ��0�807/3   ��0�8 �� C�) (P<0.01.(  _Q0�� C��

  C�	- �Fe� H���]� 	� @	A 4�	��  42~  	Z� 	����� ����&. 

 (7W&  �� C�� �I�	0�� �	��S 
���7  �� .4,� ��� +6�

  `��E�  ��� �) 4*��� �����&. 38/1    @	A �� ��0�8 �� C�

 �26/1 �	N �� C�) (P>0.05 "��\) .(7 .( 

  

  

 Y�>57: ���$� !<B �' ��� 	
���
� � ���� ��
�� ._=�A$ 1�(0-15  

 ̀ ��L#R�  UFM   (��0�8 �� C�) C�����    ���.  _�	X��   ���
� (\��  t  �70%   

 C�	- �	��S  @	A  65/3  6/0  6  81/6**   

 ��* �	N  07/3  05/0      

 �I�	0�� �	��S  @	A  38/1  1/0  6  08/2ns   

 ��* �	N  26/1  04/0      
* � ** (�D��	�  +&. �L�� o&: � T� "�F0G� uW, �� ����

 Z�' !<B �' 	
���
� � ���� ��
��  

  UFM �� C�	- �	��S (%��7 15  ��30  +0��,  C�� 	0 

 (7W&  �� C�	- �	��S (- ��� ���� ��* �	N � @	A U3�& 

&.  �#3 (� @	A�  �	N (7W&  
� 	0��� ����  ��*)6/15    C�

  ���7  ��  ��0�8  ��65/9  ��0�8  ��  C�  (4,�.  C�&xF8

 �#� 	0��� ��� @	A (7W&  �� UFM C�� �� �I�	0�� �	��S

)42/2  �	N (7W&  (� 42%� (��0�8 �� C�  ��*  )92/1   C�

  "�F0G�  uW,  ��  _Q0��  C��  (-  (��0�8  ��T�   �L��

 ��� �+&. �* c���! ���  "��\)8 .(  

  

  

 Y�>58: ���$� !<B �' ��� 	
���
� � ���� ��
�� ._=�A$ 1�(15-30  

`��L#R�  UFM   (��0�8 �� C�) C�����    ���.  _�	X��   ���
� (\��  t  �70%   

 C�	- �	��S  @	A  15/6  09/0  6  98/2*   

 ��* �	N  96/5  08/0      

 �I�	0�� �	��S  @	A  42/2  08/0  6  83/4**   

 ��* �	N  19/2  04/0      
* � ** (�D��	�  +&. �L�� o&: � T� "�F0G� uW, �� ����  

  

 Z�� !<B �' 	
���
� � ���� ��
��  

����  (�  (\#�  ��  "��\  ��8)9(  �  C�	-  �	��S  


  UFM �� ��� �I�	0��30    ��45  +0��,	0     @	A U3�&  C��

+&.  ��� � _Q0�� d�� ��	N ����� ���� ����  .  C����� 

  @	A (7W&  �� C�	- �	��S79/7    (7W&  �� � ��0�8 �� C�

  d�� ��	N57 /7  �#� ��0�8 �� C�.    �	��S C�����  
C�&xF8

  @	A  (7W&  ��  �I�	0��54/0    (7W&  ��  �  ��0�8  ��  C�

  d�� ��	N47/0    � ��#� ��0�8 �� C�  U23�# 
� t  _Q0��

  ��8��  ��  C��  C��  �����&.  ��� � ���	��  o��0�  C��  .

  d�� ��	N (� 42%� @	A 
UFM C�� �� (- 4,� �� 	�����

  ���  �I�	0��  �  C�	-  �	��S  ����  	�  +R��  	�Z[�

4,� (0*���.  

  

  Y�>59: ���$� !<B �' ��� 	
���
� � ���� ��
�� ._=�A$ 1�(30-45  

`��L#R�  UFM   (��0�8 �� C�) C�����    ���.  _�	X��   ���
� (\��  t  �70%   

 C�	- �	��S  @	A  79/7  09/0  6  42/0ns   

 ��* �	N  75/7  15/0      

 �I�	0�� �	��S  @	A  54/0  1/0  6  17/2ns   

 ��* �	N  47/0  13/0      
* � ** (�D��	�  +&. �L�� o&: � T� "�F0G� uW, �� ����  
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.R
�� � hW� 1�
)  

(�  o��0�4,�  (-  ���  ����  	^�G  H8�9:  
�  �� �

 (F��  �  T�� ���	  ��  @	A  "�FM� (���	,  4*� T��

  �  +8��!  H*#:  �#25�  	�  �����&.  �  42~  `�	�Z[�

�����] `��L#R�# D\#  @	A .4,� (0*�� ��� +���F�*

(� 
+8��! H*#: �L�� � n#&� H���]�(�#! �9��  + #� ��8

�&��  �&F*
�� Haloxylon persicum  � Ephedra 

intermedia����  (-  
�*��&8�    �  +��I#6#-�  B� 	�

 ���]  _JG  
�  j:  (7W&  (�  ������:  +e����  4�!
��

(�#!  
���7  ��  .�#�  +��	N�&��  +��8Artemisia herba-

alba     H8�- �	N 	Z� �� 
�* ��8��  @	A (7W&  �� �5&� (-

(0]�� � �- _JG ��.���  

 ����  "��\ ��8)2(  O��* + �F� (- ��� ����  ��8

  �� i	2*V ����  � +\�� H*#: (PF\ 
� +8��! H*#:

(�  �	N  (7W&  (�  42%�  @	A  (7W&  	0���  �����&.  �#3

(0]�� C�� .4,� ��#�  d�� ��	N _JG (- 4,� �� 	����� �8

(� 
�  (�P�  
��*  +8��!  ��&K  �  B-�	�  H���]�  D\#  �5&�

  H8�- � ��� (� +6� ��#  4�!
�� 
i	2*V H���]� U�	3

H��,	]4,� ��	- ��5%� �� �	�J:  .(0]�� �� o��0� C��  ��8

 +��#�F8 �#�- 
� 1��� � ���� �� ��	��8�9: 
� ����%�

  
(PF\  
�  .���� �&�� -  ���6��)  �����F8  �2012  ��  (

  @	A (- ����� ���� ��0%P���7  +  (6�,  H8�- D\#  ���#�

i	2*V  B0%�,#-� �� C�	- (�	N H8�- (e�0��� �  ��8

  ���A ��	�� 
� `��E0  +F�PA� b��	* �� (- 
�#* ��* w��G�

 
�� 	- ��0,� �� (���  +�8�9: �� .4,� (�\#�(x&K�#:  

)  �����F8  �2023  (2PK  D\#  @	A  (-  ���	-  ����  (

(�#!�Stipa arabica   (��:  ���.�  H���]�  �(�#!  ��8  ��8

`�.6�W  
C�&xF8  .4,�  ��*  + #�  �&�6#-  �����F8  �

)2005���  �  
C�N �� (  +��0%K�� )  �����F8 �2006 �� (

(�#! D�-	� �#25� (� +�F8 
���  +8��! ��6#� H���]� � ��

��	-  ���*�  @	A  
�  j:  	�Z[�  ��v  
o��0�  U��W�  C��  .���

  �  T�� U3�&  �� +8��! H*#:  4�E�-  	�  @	A  42~ 

 (F��4,� T�� .  

+!9�� +,�	�  +XW, (�V �� (- ��� ���� ��� ��8

)0    ��15  +0��,�� �	��S � +6� C�	- 
�- �I�	0�� 
(	0   �8

+  H8�- UFM H���]� �� � ����� �� ���7  C�	0����&���.  

 ��  �	8�p  q#R�  d	\  H���]�  ��  ��	F8  H8�-  C��

(�V4,� ��#� C�	�
 ��8.  (�(�#!  4YPK 4]� �#\� �� (- ��

��  +P-  �	��S  ����  
+��JK  	L�&M  ���  @�FM�  ��  �8

  4,� �� 	����� #�6� C�� .4,� ����  +A�� (\#� ���A ��&xF8

�� 4YPK (� �5&� (� �Ja  	L�&M �	��S (- �
� (� (�P� 
�8

4,� (0%��� ��� ��� UFM � q#R� .  

   "��\ y�,� 	�)7 (  (0]��  (- ��� ���� C�&xF8 �8

(� @	A (7W&  �� +6� C�	- �	��S 
� 	0��� �����&.  �#3

�	N  (7W&   ��*  +6�G��  
��#� `��E�  �I�	0��  �	��S  (-

4,� (0*��� �����&.   .+  ���� n#^#  C��  �� @	A (- �8�

  ��8��! �*� b��	* �#25� U�	3 
� 
d�� ��	N ���] H8�-

+  4�#7�  ��  C�	-  �	��S  
+6�  ��#  H���]�  �  +6�  
�&-

 � �#M (� 4,� C�F  �I�	0�� "�70�� � 4�2~� ��8�&��	]

���x�:H8�9:  .�&*��  (0%���  �	�  (PF\  
�  ���.0  ��8

`�.6�W   ) �����F8 � ���&\2016
(   �����F8 � +�#�&,

)2018  #}�! 
() �����F8 �2007 �����F8 � 4,����� � (

)2022� (  ���	  �� C�	- D�,	� H���]� 	� @	A 42~  	Z� ��

��	- ���[� �����.  

 +!9�� (&� 
 ��  
��� ��8  o��0�  +�	�H8�9:  
� 
�8

(PF\   (x&K�#: ) �����F8 �2023 (4,� ���� ���� 
    @	A (-

  ���  +���F�*  `��L#R�  	�  �����&.  	�Z[� .�����  

+6�G��(0]�� (-  H���]� 
(���	, 4*� �� H8�9: C�� ��8

 +6� C�	- ����&.   c���! 
C�&xF8 .��� ���� �� @	A 	Z� �� 

������G  +����A� )  �����F8  �2010�  
��#&e�  ��  ( 

��FX +�� �, ) �����F8 �2022 H���]� 	� 
�����
�  �� (

��	- ��-[� @	A 	Z� �� ��� 4�.^� �#25� � �Ja  ��#   .���

(0]�� D\#  @	A  (-  4,�  ��  	�����  ���  (.6�W  C��  ��8

 �� �� +2%� {EG � +XW, (�V �� +6� ��#  	0��� �Fe�

(�V4,� ��* ��� C�	�
 ��8.    
� `�.6�W  +�	� (N	!�

(PF\ )  _�	�V  �  y��#�P� 1993  (�   "�0,�  �  �0,	*

)2008  ( �  C�	-  D�,	�  	�  @	A  ��	�  �����&.  	�Z[�

 �
��	�� c���! ��#��&��  `�.6�W  
� ����
 H�� � � 
���  

+F��])  �����F8  �  +�#A	��2014  
( �����F8  �  ��#P�P\

)2007) �����F8 � ���#\ � (2005  (  C�	- D�,	� H���]�

��	- 42Z �� @	A (e�0� �� ������+  `�]Q0�� C�� .  ���#�
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