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Abstract Article Info 

Background and objectives: One of the most important components of rangeland 

ecosystems is soil that their degradation will reduce rangeland production capacity. 

About half of the world's lands are rangelands and they contain more than one-third 

of the biosphere carbon pool. Therefore, these lands have a high potential for carbon 
sequestration. This study was conducted to investigate the soil carbon and total 

nitrogen storage in enclosed and grazed sites in Koteh rangelands of Khash city, 

Sistan and Baluchestan province. 
Methodology: To study the effect of enclosure on soil carbon and total nitrogen 

storage, the 15-year ungrazed site of Kote rangeland located in Khash city was 

considered, and then a grazed site that was relatively similar to ungrazed site from 
the aspect of topography and climate was considered as well. According to the 

topography of the areas, 6 transects with 100 meters' length (three transects in the 

slope direction and three in perpendicular to the slope direction) were established 

with approximate distances of 50 meters in each of the enclosed and grazed sites. 

Three soil profiles were dug from the beginning, middle and end of each transect 

and soil samples were taken from the depths of 0-15 and 15-30 cm in both sites. 

Then three soil samples of each depth were mixed together and one composite 

sample was prepared. Overall, 24 soil samples were transferred to the laboratory in 

order to measure bulk density, organic carbon and total nitrogen storage. Paired and 
independent t-test were used to analyze the data in SPSS software.  

Results: The results of statistical analysis showed that there are significant 

differences between enclosed and grazed sites from the aspect of both organic 
carbon and total nitrogen storage (p<0.01). The amount of organic carbon and 

nitrogen of the enclosed site were higher than that of the grazed site. There was no 

significant difference between the soil carbon storage of both enclosed and grazed 

sites at the depth of 0-15 cm, but there was a significant difference at the level of 

1% for the depth of 15-30 cm. The highest amount of carbon storage was obtained 

in the enclosed area at the depth of 15-30 cm (8.1 tons per hectare), while this 

amount was 5.1 tons per hectare in the grazed site at the same depth. The results of 

total nitrogen storage showed that there is no significant difference between total 

nitrogen storage of the enclosed and grazed sites at the first depth, but there is a 
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significant difference between the soil nitrogen storage of both sites at the second 

depth (p<0.1), so that the total nitrogen storage of the second depth of enclosed site 

was 0.88 tons per hectare, and that of the grazed site was 0.48 tons per hectare. 

Conclusion: In general, it can be concluded that enclosure caused an increase in 

carbon and total nitrogen storage of the enclosed site compared to the grazed. In 

addition, the amount of carbon and total nitrogen storage of the lower depth (15-

30 cm) was more than the higher depth (0-15 cm), and it seems that the amount 

of organic carbon and total nitrogen storage of desert areas is more in lower depth 

than upper depth. 

Cite this article: Khodadoost, M., M. Saberi, F. Tarnian, 2022. Comparison of soil carbon and nitrogen storage in two 

enclosed and grazed areas (Case study: Koteh rangelands of Khash city). Journal of Rangeland, 16(2): 441-

453.  

 
  © The Author(s).                                                            DOR: 20.1001.1.20080891.1401.16.3.4.0   

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

  

 

 

 

 

 

 

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


      
 

443 

 

  
 

  

  ���� ����	 :��
�	 �����	) ��� ��� � ��� ���� �� 
� ��� ���� !" � #$�� ��!�% �&'�(	

 (*�� �� +�,�  

 
-+����� �'�,	1 /��$�� 01��	*2 / 4�5 6���!"��3 

  

1 .�� ���� 	
���
�
���    �����  � ���� �����  ���������� ����� ����� �
� !�� �"
# � $� ��% !��&��� .  

2  .  �()*+� ���+�)!  �
��
,-�  � ���� �����  ��% !�� �������������� �
� !�� �"
# � $&���� ����� �   &
���  :/�
!Mortezasaberi@uoz.ac.ir  

3 .  � ���� ���� �
��
,-�1�# �&
,-�2 �
� !�� 34�56 ��
�� � ����
 � ��% !�� ���������� .&���� ��
��  

 

 ���(	 8��9:� ��!;�    

:���(	 <�"  

 ��
� /2
7�–  3 8�9:  

  

  

-5�'
� ='
��  07/06/1400  

 :>'��'� ='
��01/08/1400  

 :*�'?@ ='
��09/08/1400  

  

  

����:��!A� ��B    

B���   �32� 

�� &C��,�!  � 

 &)���t  � 

&
,+D)E� � &
,+�- . 

:C�B � �($�+    �� "
# FG�B���  ��% � ���H�  F,+�-)�� ���8�34��� �
8  
-�    &�)� I8
� �&� J���� �


��� �8�)# 3: �� �� ���� ��2)�.   3% # �� 3K�! ���L �� ����� 3� ��% � �� &
GH �
8  I�� ����� � ��8�


+�� B��� ��
M#N �� 1)- O� ��3� 3�
# ���.���
�   B��M� J�-�� ���� ��
�� 
�E�
P 3Q��� B�� �/R�,! ��

��,+M8 ����.    3-��� S�8 
� /42
T� B��  �����D � U�P /V�W �� �� "
# &C��,�! � B��� ���#N &�)�  ��

�� 1
R!� &
,+D)E� � &
,+�- &
,-� �� �X
# &
,-�G� /�)� ����� .  

 *�
 � ���	:�B    U�P 
�
- �"
# &C��,�! � B��� ���#N �� U�P �Y� /42
T� ����15    �� �P�� /�)� ���� /2
-

  �[! �� ��� ��D 
�
- &�)�W /� �&� 
� /�
 � 
5��7� /7T�� O� \]- � �� /,^�� �[! �� X
# &
,-�G�

�  .�� /,^�  ���� ��D � U�P _6
�� �� O� �8 �� �/7T�� 3^���):)� 
�4Q� /� /H)� 
�6    
%+!���100    ��,�

  35��7� �V�)^ 
� (J�� 
GH �� �)KW 
� /- � J�� 
GH �� 
� /-)50    � b-� ���,�� �� .����� ���7,-� ��,�

  
%+!��� �8 �
G,!�_KW �� � ���� �cL "
# ��^��: /-  �
80-15    �15-30  3,!
-�,�  �� �� "
# /!)K! �

  \]- .�� 
����� ��� ��D � U�P 
�
-3  ) 
%+!��� �8 �� ��� 
����� /!)K!6    
�
G! �� � 
%+!���6  

�� /�G� J��� /!)K! O� � e)E�� F8 
� (f� � _KW � /7T�� �8 ���� /!)K!� . /  ���4� 3E� �)624   /!)K! 

 ����!� 
GH "
#����  ���8
g h)i�� &��    ���� .
^
� (
7,!� �
� �
��� /� �� &C��,�! � 32� B��� ���#N

���� ��Ej� � /��R� 1�! �� 
8  ���^�SPSS    &)��� �t   .�� ��
c,-� �7,+� � 3,cH  

  :D'� " 3�4� k�
c� ��� &
 ! ��
�� ��Ej� � /��R� l�
,!  U�P /7T�� �� �� �� &C��,�! � B��� ���#N �� ���

�D �) ���� �)H� ��� �01/0p<(  .  B�� .�)� ��� ��D 
�
- �� �, �� U�P 
�
- �� &C��,�! � B��� &����

  _KW �� ��� ��D � U�P /7T�� �� "
# B��� ���#N �),�
^0-15  3,!
-�,�   3�4� k�
c�  
���! �)H� ���

  _KW ���� 32�15-30  3,!
-�,�  3�4� k�
c�  ���#N ���7� B��, �� .
��� �)H� �V�� O� mT- �� ���

  _KW � U�P /7T�� �� B���15-30  3,!
-�,�  )1/8  � (�
,%8 �� B� /  �� ���7� B�� /� 32
L �� ���� 
-�

 1�� _KW �� ��� ��D /7T��1/5 ����!� �� �V
L l�
,! .�)� �
,%8 �� B�  B�� ��� &
 ! &C��,�! ���#N ����

  U�P /7T�� �� ��D �3�4� 3��
c� ���  &C��,�! ���#N B�� 1�� _KW �� 32� .
���! �)H� (�� _KW �� ����

3�4� k�
c� /42
T� ��)� /7T�� �� �� "
# ��� ����� �)H� �V�� O� mT- �� ���/  &C��,�! ���#N /%��)6

   U�P /7T�� "
# 1�� _KW ��88 /0    ��� ��D /7T�� �� � �
,%8 �� B�48/0  
,%8 �� B�.�)� �  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


 

444 

 

�E! ":��!F  � /3� 3E� �)6/R�,! &�)�  �� �� &C��,�! � B��� ���#N I���^� nW
� U�P /� ��� ����

  /7T�� /� 
5+! U�P /7T�� "
#��)�  � B��� ���#N &���� /%��� /� /H)� 
� �B�� �� ��oW .
-� ��� ���D

)  37KW  "
#  ��  �� &C��,�!15-30 3,!
-�,�)  3jT- "
# ��  �, ��  (0-15  3,!
-�,�  �[!  /�  ��)�  (

3�  .
-� 3jT- "
# �� �, �� 37KW "
# �� �"
# &C��,�! � B��� ���#N &���� 3!
�
�� _6
�� �� �-�  

 :��G +�
-����#  �1 .1 �.���
V �S .&
�!�� �1401.  /�)� ����� :���)� /42
T�) ��� ��D � U�P /V�W �� �� "
# &C��,�! � B��� ���#N /+�
7�  &
,-�G�

(X
#.  �����16 )3 :(441-453.   

 DOR: 20.1001.1.20080891.1401.16.3.4.0    

���"&���� ����4��� 3KEW BKR!� :              © &
���+�)!      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


��� ��� � ��� ���� �� 
� ��� ���� !" � #$�� ��!�% �&'�(	  ... / -+�����  ��
�;JB �  

  
 

445 

 

 �	�(	  

  �� 3%�X�� �
8    ���� J-
��  34�56 k
�L ���R�

/�
!�� ��  � poV� �
8I�): �
�L�   J���� ����� 38
��

3�  U�P  (
KW�  ����nW
�  U�P  .��
�    ���4�  ��  k����q�

/!)�  �3H
�  I�):  �38
��  �
8  �/^)EW  ��2)� 3!����^  

/!)�/^)EW � "��)��)# �
8  � /2
+%� &
8
�� 3!����^ ���

/!)�  J����  �/2
-��D���  �B���  mT-  I�):   �)5G�

 �)5G� �"
# ����EV
L �"
# �#�� /� $� N)c! 
W�-

3� "
# 3�
�K�� � 3%���^ k
�V)i# �� 3r4�) �)�2   .(

F,+�-)��  �  B���  J�-��  ��  3�s
�  &�)�  34���  �
8

3% #  ��  3K�!  ����  .�!���  &C��,�!���  �
8  ��  ��  B���

/,^�����!�  )5(  ��  $tH  ��
�  3,+��  B���  J�-��  .

��  ��+��F+�!
�����%��  �  �
��  b-)�  ��c+K��  B�  �  
8

  ���5��  B��� � ��)� 
+�� /� &�3� 	)�)8 
� 32  .��
�

  3�s
� 
�E�
P &
GH �� �
�� 
4-� ��2� /� 34��� 3Q���

  /�  ���  JH)�  u)Q)�  B��  .�!���  B���  J�-��  ��

&
��
-B�� �
8
^ ��!
� 3EEK2�v  ���H� ���� �� _6
�� B�� )

/�
!��  �
8/!
�E� �
8�
� I8
� �)[�� /� B��� J�-��  ��

���
K! $
�,!� )19 .(  

"
#��KW I7!  
8 /#�D �� ��C)��  �
8v  3�
�K��)

  ��
�  �B���  �  3��tw  �V
�W  ���#N  �3����)8  ��
�

3�  �B��� 3!
GH /#�D �� "
# I7! "�� 
GH .����

B�K�� �
R��  ��� ���#N B��� ���7� �� ��
K,W� ��
P �
8

  ��  ����Q � FG� ���)� �� 3���� B��� &�
�� ��
- � "
#

3� �
K� /����  )31(.  I�s
:  X�� 
� B���  3W)�i� �
8

�,E�^  �x�  ����w  �  /���8����  ��  ��  3����- �
8.   /�  �t2

�� I8
� �)[��  �� (�
4� �
R�� � ��c+K�� B��� ��+��

/!
�E� �
8�
� ��),j� ����%� �� ��
� �c+K�� B����
8  

���� J�-�� yE,��  .�� �� B��� J�-��  � 38
�� ��)�

"
#��  B��  
j�  /�  3�
8��
-  ��,+8  ��)�  /�  �  B���

3EKW ���
i,P� z
j23� B%K� �
%8�� B��� ��
� )11
� .( 

3-��� /#�D B���  �� ���B��� 
�
Y ��� 
-� /� "
# 

FG�B��� &��� B��� ��  &
GH 3���
�.  ���7� B��� 32� 

�� "
# 3 ����� I�� �� B���  �� 
^
� 1
K�  &
8
�� � �� 

����� I�� �� B��� �c+K�� ����7� .
- B��� "
#  �� B�� 

1500    _KW  
�1   �  �,�  2400    _KW  
�  B�  
���2    �,�

B�K�� ����!� )3(  .��
� 32� "
# �� FG�B��� ���)W 

3�
���� 
�c�� "
# 
-� � e
5��� 3%���! 
� 3�9���
8 

�3%���^ 3�
�K�� � 3%�C)2)�� "
# ����. �� �����  S�6  

 J�-�� B���  �� ����)� 38
�� � "
#�
8 �Y{,�  �� �&�  ��

FG�B���  B%K�  �
8�
%8�� 
GH  I8
� k��T# 

��B�����+�� ��c+K��   
-�)10(J�-�� . �B��� ��
�� 

/� �!��   (
7,!�2CO     /� )H �� "
# ����  .I�� ��
P 3GH)� 

��  B��� ���#N ��� ��  �"
# 3��!�)�  ���� B���D /8� 
� 

�, �� 3P
� .�!
K�  �t2  �����^ (
7,!� �  
� JE- B��� �� �)H 

3��!�)� ���7�  �
8�
� /!
�E��� /�  ��  U��,L�  
#)-�
8 

3E�+^ � ��
- 
� 
�2
4^�
8 e)��� /� &
+!� 3�
! 3��)� 

��   .�8� I8
�  "
# &C��,�! � B��� ���#N  3-
-� I7!

F,+�-)�� ����
� ��3� 
c�� 
8  
j� �
�� &���� /� � ���

/7T��  b����  ��Y
�/!)�  �  ��3�  ���P  38
��  �
8 �!���  

)37.(  3%�  �)��  ��  �
8�
�  I8
�  
GH ��
G� �:  �
8

/!
�E� "
# �� &C��,�! � B��� ��
#N I���^� ��c+K�� ��  

/�/!)� /E�-� /|,#�� � 3,#�� �
8�� ��    � O # _6
��

/K�!"
# ���� �
-� O #}����L ����� 
8  75    ��
#N �V��

F,+�-)��  ��  B���)  ��,+8  3% #  �
829  \:  .(

3MQ��� BM�� 
����M�  3�  3KG� I7! �!�)�  �� B��� &��)�

1�s .�M�
� /,���  
�2
4^ 
-� �����
�  /�  nW
� /� 3�
8

B��� ���#N  3�3� �)���  3,5x� k���Y
�  ��!�)�    k���2)�

� 3���  �M�
� /,M��� &����M��� ��
i,P� ��G� I���^�  )11  .(  

  �
� �����) 35-
KG6 � /��P2016  ��Y
� 3-��� �� (

  3�
�K�� � 3%���^  k
cV � B��� J�-��  &���� ��  U�P

 B��  /�  ��
�,��  �  (
j��
GD 3],-� /K�! ����� �� "
#

  � �� B��� J�-�� B��!
�� /� �!��-� /R�,!  �8 �� "
#

/K�!)  /42
T�  ��)�  /7T��  ��/K�!  �  3����  ~,-�  ~,-�

 /�)�3�4�  ��
��  k�
c�  U�P  �
K��  ��  (���  �
K��  
�  ����

  ��  �)H)�  B���  &����  ���  &
 !  l�
,!  /�  �����  U�P��w

3� U�P��w _6
�� �� �, �� U�P _6
�� "
# ��)- .��
�

)  &��
%K8 �2020��� /!)� B��� ���#N &�)� ( 3,�� /�

  &
,-�G�  �
��  k��
-  ko�  /7T��  ��  U�P  ��Y
�  
j�

 ��)� _KW �� �8 �� ��� &
 ! l�
,! .�!��� 3-��� �� ����5-

  B��� ���#N ���D 
j� /7T�� /� 
5+! U�P /7T�� �/42
T�

.
���  ��, ��  /,^
�  _�7j�  �
8  &��
%K8  �  ����H

)2016  �
R�� ��� 
g
cL _6
�� �� (
-� &� ��!
��  /� 

 I���^� 
�    �� "
# 32� B��� ��
#N &���� �1�� ���D k��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


 �
�� /�KKK��KKK	16 �
�J� /3 /1401                                                                                                           
  

 

446 

 

�� �8  _KW  ��)�    .
-� /,��� 32��! ��!�� /42
T�  
G!�  �EW

I8
�    /� e)��� �� ��D k�� I���^� 
� "
# B��� ��
#N


�����    I�): �V�� &�� F� � 1�� b-)� 38
�� I�):

 38
��    �����)�    ��
� 
 ��
� I8
� /R�,! �� � 38
��

32�   /�    &
��  "
#&��
%K8  �  32
K�  .�!���  )2020  
�  (

3,g
cL yE,�� p)T- �Y� 3-���-   ���)� �� ���� 3,�����

 ����!�  ���H�  �� 32�  B��� /�  32
K� &
-��# �� "
# ��

 ��2�  /�  ���  
g
cL  /7T��  ��  /�  �!��-�  /R�,!  B��

1�� � IL� k
�L b-)� /� 3T-),� ���D ���
 W �
8

 3� k�)V/�s �� 32� ��)� I���^� � / �� ��� ����  �
8

/�s  ��  B���  ���7�  B��, ��  �  F�  B����  3jT-  �
8

  nW
� 1�� ���� ���D �u)�K� �
%� /7T�� �� .�� ��8
 �

�� �
�� 
^� ��8 � 38
�� ��)� I8
�  � ��� B��� ��+��

3� �L B��,K� �� B��� ���7� /R�,!  ��  � 3c��� .��
�

) �����5��2016  U�P /� ��,^�� /R�,! (  I�): k����q� ��

/!)� �
�L� � 38
��  &
,-� �� ���� f#
� �
8������   �Y��

  /� ��)6 /� ��)�/!)� 3H
� I�): B��!
��  �� 3K��� �
8

(
-  B��  ��  U�P  ��
#  �  �#��  So,#�  3�
����  �
8

3�4�����   mT-  ��    O�  �V����
��  ,���  �)H�  /

)01/0p<(  /!)� �F� �
8��!)�   � ��� �, �� U�P �#�� �

��!)��
�� &
8
�� 32�   &��
%K8 � X
��K� .��,^
� I8
� 

)2012�� U�P ��!��� &
�� ( /EKH k
�EKW 3LoV� ����� 

3�/� ��
� 
� ��Y{� F�7,+� � F�7,+���w �� &���� �V�� 

38
��  I�): � ��)�  
+�� �� J�-�� B���  /!)��
8 

34��� �
�- .
-� �Y��� �)i��  ) &��
%K82015  U�P ��Y
� (

 �����  ��  "
#  
g
cL  �  38
��  I�):  k
�V)i#  ��

  U�P /� ��� &
 ! l�
,! .�!��� 3-��� �� /w�� /!��� 3Po��

 ��  "
#  k
�V)i#  �)5G�  �  /^)EW  ��2)�  I���^�  nW
�

 .
-� ������ /42
T� ��)� /7T��  

  �Y� /42
T� U�P    B��� ���#N ��  &C��,�! �  ��2�� "
#

  I7!  ��KW 
G!�    ���� ��2)� ��  B��� J�-�� � �� 
�K8�
  ��

����  )5  .(/���� 
� �) � �����_M�7j� ���� 35-
�� �
8 

 p�M6 &)M����:�
M8   )- O� �� ���� ���,+8 B��� J�-��

/M�L
! �� &���� ����� �� ��
�+�   �P�� O # /K�! � O #

  ���L �� 3,4-� /� ���90  &)�E��  �
,%8  �� ��  3� ����  ��

�� �)- �� ��� ��&��KW /�
!�� X���� /� 
    B�� ��E� &
��
-

  _6
��  �&
GH  ��  BM�  ��
�E��  O�  
5��7�  ���#N  
�E�
P

B��M�  ��� �� 32�!�  )34k
Wo6� .(  3K�  ��  e
5���  
�  ��Y{� 


�����  U�P    1�� ���D k�� ���  ���#N �J�-��  �   
�����  

B���  ��  "
# �
8  �����  &
,-�    � &
,+�-&
,+D)E�  �)H� 

�����  �t2  B��  /42
T�  
�  S�8  3-���  ��Y{�   U�P  ��  k����q� 

J�-��  B���    &C��,�!  �  &
,-�G�  /�)�  �����  ��  "
#

 .����� 1
R!� &
,+D)E� � &
,+�- &
,-� �� X
#  

  

*�
 � ���	�B  

 �����	 �
�	 �(�G	 05��	  

X�� �� 3%� U�P   /� 
-� ����� poV� 3,����� �
8

  ��  
� /�)� ����� .
-� ������ ��H� X
# &
,-�G� �����

  35��7� 
4-�3803    &
,-�G� �
�� ")! I�� �� �
,%8

 3�
�^��qH  k
i,��  
�  X
#} 40� 32� 28  } 
�25� 37� 28  

}  � 32
K� ��W49� 55� 60  } 
�1 � 58� 60    3P�� ()6  �P��

 �X
# &
,-�G� O�,:)��- �
�,+��  	
-� �� .
-� ���

B��!
��    /42
T� ��)� ���� /!s
- 3��!�
�148  3E��  ��,�

  
��� mT- �� u
c���1780    /!s
- �
�� B��!
�� � �,�2/21 

3,!
- /H��3� ����) ��
�331�� ��! .(  ���� B�� �� ���t�

  ��q,� �yE,�� ()i^ �� 1�� 	�,-� ��
P /^)EW /� 3�,+�

3�� B�� /� 
-� ���� &
 ! k
42
T� � ��
�  ��Y
� 
j� ����

 �!��� ���P ���� ���D)7 .(  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


��� ��� � ��� ���� �� 
� ��� ���� !" � #$�� ��!�% �&'�(	  ... / -+�����  ��
�;JB �  

  
 

447 

 

 

 O;�1 : ���'� � �� &��A$ � �� &!+ �� +� 
� �����	 �
�	 �(�G	 0'�!5��PQ -!���	 

  

  R!(S� *�
  

  �"
# &C��,�! � B��� ���#N �� U�P �Y� /42
T� ����

  U�P 
�
-15    �� X
# &
,-�G� �� �P�� /�)� ���� /2
-

  �����  /�  /4H���  
�  /+�
7�  ����  \]-  .��  /,^��  �[!

 /7T��  ��  34-  �U�P  ��
R�  _6
��  &�)�W  /�  /�
 �  ��

  3E� b���� �[! �� /� �)� /,^�� �[! �� ��� ��D 
�
-

  3^���):)�  .��
�  U�P 
�
- 
�  ��
��  /�
 � �����  /42
T�

)  
-����#2021  I�):  /� ���  &
 !  (  
�
-  ��  3H
�

   /�)� U�P98/22    ��� ��D /7T�� �� � �V��9/10   �V��

  U�P /7T�� �� J2
w /!)� �Zygophyllum eurypterum   �

  ���  ��D  /7T��  ��Salsola tomentosa    .�)� B��|K8

  ��  ��5�s  �V��)  U�P  /7T��72/4   ��  �, ��  (�V��

) ��� ��D /7T��37/2) �)� (17 .( 

 ��  O� �8 �� �/7T�� 3^���):)� 
�4Q� /�  /H)� 
�

  ���� ��D � U�P /7T��6    
%+!���100   �� 
� /-) ��,�

 35��7� �V�)^ 
� (J�� 
GH �� �)KW 
� /- � J�� 
GH

50    .����� ���7,-� ��,�/!)K! ����/� "
# ������ �)M[��

  �8 "
# �� ��� ���#N &C��,�!  �  B��� &��M�� B�M�4�

�(���  ��D  �  U�P)  /7T��   �8  �
G,!�  �  b-�  ���,��  ��


%+!���_KW  ��  ��^��:  �cL  
�  �  �
80-15    �15-30  

3,!
-�,�  \]- .�� 
����� "
# /!)K!3   
����� /!)K!

) 
%+!��� �8 �� ���6    
�
G! �� � 
%+!���6   ���� /!)K!

8  J��� /!)K! O� � e)E�� F8 
� (f� � _KW � /7T�� �

)  ��  /�G�22  u)KR�  ��  .(  ���4�24  /!)K!    
GH  "
#

����!�  �
� �
���  /�  �� &C��,�!  �  32�  B��� ���#N ����

.
^
� (
7,!�  /!)K! �&�� �� &�� O # �� \: "
# �
8

  O2� ��2   3E��  ��,�  
� 32� B��� ���#N .�!�� ���� �)5W


c,-�  /T��� �� ��)2(    �� ��
c,-� 
� "
# &C��,�! ���#N �

 /T���)3( )20  �23/� (.��� 
-� 

  /T���)2  (    CP = BD×SOC×D×10  

  /T���)3 (  NP =BD×TN×D ×10  

CP    �NP    &C��,�! � 32� B��� ���#N &���� J���� /�

"
# �� (Mg/hec) � TN   �SOC  /�  B��� 
[Ew J����

  "
#  ��  &C��,�!  �  32�)1 -(g kg�BD    h)i��  &��

)  "
#  ��8
g3-Mg m  �  (D  )  ������  /!)K!  _KWm  (

3���
�.   ���#N B��� &���� &
�� ����  � mT- �L�� �� ��

����!� ��8
g h)i�� 1�H ��
� f� � _KW.�)� ����  

  "
# B��� ���#N 
�^�g ������ FG� �
8�,���
: �� 3%�

�
-� ��8
g h)i�� &�    /� /#)E� X�� �� ��
c,-� 
�

) �� B��4�5  .(  

  �
�	T O!AS� � �'UE�  

����  &�)�  (
��!  3-���  ��  \: &)���  
�  
8

S���)K2)�-  S)!��K-�\!
���� 3��K8 �  &)��� 
� 
8&)2  �

����  &)���  ��  ��
c,-�  
�  
8t  1�!  ��  �7,+� � 3,cH ���^�

SPSS  ��Ej� � /��R� .�!��  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


 �
�� /�KKK��KKK	16 �
�J� /3 /1401                                                                                                           
  

 

448 

 

 D'� "  

��8
g h)i�� 1�H � �� &C��,�! �32� B��� l�
,!  

 _KW ��0-15  �15-30 3,!
-�,�   (��H) U�P /7T�� ��

1  (��H) ��� ��D �(2  (��H) /7T�� �� B�� /+�
7� � (3  (

  ��)�  _KW  ��  ��  32�  B���  B��  .
-�  ���  ����  &
 !

3�4� k�
c� ��� ��D � U�P 
�
- �� /42
T�  mT- �� ���

  h)i��  1�H  B��  32�  ����!  �)H�  ��
��  �V��  l�:

3�4�  k�
c�  ��8
g  ��  ��  �V��  O�  mT- ��  ��� _KW

  (��H) ���� �)H�1    �2  �� &C��,�! �32� B��� /+�
7� .(

  &
 ! �����D � U�P 
�
- �� �� ��8
g h)i�� 1�H �

3�4�  k�
c�  ���8�  1
K�  ��  �V��  O�  mT-  ��  ���

3�  /42
T�  ��)�  �
8�),�
^  (��H)  ��
�3�  .(/  3E�  �)6

3� &
 ! l�
,!  U�P 
�
- �� &C��,�! � B��� &���� /� �8�

, �� h)i��  1�H  &����  �  
-�  ���  ��D  
�
-  ��  �

 3� ��� ��D 
�
- �� �,K� U�P 
�
- �� ��8
g .��
�  

  
  

 V��Q1:  ��� -'�+ 
� RJ� �� 
� ��B�W X�YZ	 [�Q � O� ���� !" /0�T #$�� 

 ����!� k
�V)i#��� ����  _KW   B��!
��   �
�4� S��j!�   ����� /H��  t  3,cH  

 (�V��) 32� B���  
 _KW1  34/0 04/0  5  2/8 ns 

 _KW2  48/0  06/0  

 (�V��) �� &C��,�!  
 _KW1  03/0  005/0  5    

 _KW2  05/0 005/0  

 �� 1��) ��8
g h)i�� 1�H

 (J4%� �,� 3,!
-  

 _KW1  29/1 07/0  5  3/8* 

 _KW2  12/1  02/0  

ns mT- �� ���� 3�4� * � ���� 3�4� 1�W �5   .�8� 3� &
 ! �� �V��a &)��� �� �
�4� S��j!� /%��� /� /H)� 
�t 3� �cV 3,cH .
+�! 1
R!� ��
P &)��� ��)�  

  

  V��Q2: ��� ��� -'�+ 
� RJ� �� 
� ��B�W X�YZ	 [�Q � O� ���� !" /0�T #$�� 

 ����!� k
�V)i#��� ����  _KW   B��!
��   �
�4� S��j!�   ����� /H��  t  3,cH  

32� B���  (�V��)  
 _KW1  23/0 04/0  5  0/26 ns 

 _KW2  24/0  01/0  

 (�V��) �� &C��,�!  
 _KW1  02/0  005/0  5  0/0 ns 

 _KW2  02/0 005/0  

 �� 1��) ��8
g h)i�� 1�H

 (J4%� �,� 3,!
-  

 _KW1  6/1  05/0  5  10/7** 

 _KW2  4/1  06/0  

ns 3�4� 1�W � mT- �� ���� 3�4� ** � ����1   .�8� 3� &
 ! �� �V��  

  

 V��Q3: �
�	T������ � ��� -'�+ �� 
� ��B�W X�YZ	 [�Q � O� ���� !" /0�T #$�� �&'�(	 ��B 

 ����!� k
�V)i#��� ����    /!)�  B��!
��±  �
�4� S��j!�  ) &)�2 &)���F (   ����� /H��  �7,+� t 

32� B���  (�V��)  
 _KW1  

U�P  04/34±0/0  
**12/0  10  *4/3  

 ��� ��D  04/23±0/0  

 _KW2 
U�P  06/48±0/0  

**00/4  10  **2/7 - 
 ��� ��D  01/24±0/0  

 (�V��) �� &C��,�!  
 _KW1  

U�P  005/03±0 /0  
ns12/0  10  *8/2  

 ��� ��D  005/02±0 /0  

 _KW2 
U�P  005/05±0 /0  

ns12/0  10  **5/8 - 
 ��� ��D  005/02±0 /0  

 (J4%� �,� 3,!
- �� 1��) ��8
g h)i�� 1�H  
 _KW1  

U�P  07/29±0/1  
**73/0  10  **8/6-  

 ��� ��D  05/6±0/1  

 _KW2 
U�P  02/12±0/1 

**8/3  10  **9/8  
 ��� ��D  06/4±0/1  

ns 3�4� 1�W � 3�4� J���� /� ** � * � ���� mT- �� ����5  �1  �� �V�� .�8� 3� &
 !  

  

  _KW �� "
# �� &C��,�! � 32� B��� ���#N l�
,!

0-15    �15-  30  3,!
-�,�  3� &
 ! U�P /7T��  /� �8�

3�4� k�
c� /42
T� ��)� _KW �� �� &C��,�! ���#N B��  ���

  ���#N z
j2  /�  �  ����  �)H�  ��
��  �V�� O� mT- ��

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


��� ��� � ��� ���� �� 
� ��� ���� !" � #$�� ��!�% �&'�(	  ... / -+�����  ��
�;JB �  

  
 

449 

 

3�4� k�
c� B���  mT- �� /42
T� ��)� _KW �� B�� ����

5  B��!
��  /+�
7�  .����!  �)H�  ��
��  �V��  &
 !  
8

3�  _KW  ��  &C��,�!  �  B���  B��, ��  /�  �8�15-30 

3,!
-�,�  (��H) 
-� ��� ���#N "
#6 .(  
  

 V��Q6:   ��� -'�+ 
� RJ� �� 
� ���� !" � #$�� ��!�% �&'�(	 

 ����!� k
�V)i#��� ����  _KW   (�
,%8 �� B�) B��!
��   �
�4� S��j!�   ����� /H��  t  3,cH  

 B��� ���#N  
 _KW1  5/6 7/0  5  -1/83ns 

 _KW2  1/8  0/1      

 &C��,�! ���#N  
 _KW1  63/0  07/0  5  12/41** 

 _KW2  88/0 09/0      

ns 3�4� ** � ���� 3�4� 1�W �����  mT- ��1   .�8� 3� &
 ! �� �V��  

  

  &)��� l�
,!t   &C��,�! � 32� B��� ���#N ���� 3,cH

  (��H  ��  ���  ��D  /7T��  ��  "
#  ��)7(    ���  �����

  ��� ��D /7T�� �� "
# &C��,�! � B��� ���#N B�� .
-�

3�4� k�
c� /42
T� ��)� _KW �� �� 
� .����! �)H� ����

  _KW  ��  B���  ���#N  ���7�  B��, ��  �)H�  B��0-15  

3,!
-�,� H) �� �V
L "
# (��7( .  
  

 V��Q7:  ������ -'�+ 
� RJ� �� 
� ���� !" � #$�� ��!�% �&'�(	  

 ����!� k
�V)i#��� ����  _KW   (�
,%8 �� B�) B��!
��  
�!�	 C��S"�   ����� /H��  t  3,cH  

 B��� ���#N  
 _KW1  6/5  0/1  5  0/75 ns 

 _KW2  1/5  43/0      

 ���#N &C��,�!  
 _KW1  54/0  1/0  5  0/71 ns 

 _KW2  47/0  1/0      

ns 3�4� 1�W � .�8� 3� &
 ! �� ����  

  

  �),�
^  B��  ���  &
 !  ��
��  ��Ej�  �  /��R�  l�
,!

  _KW �� ��� ��D � U�P /7T�� �� "
# B��� ���#N0 -

15  3�4� k�
c� �,� 3,!
-  32� 
���! �)H� ���  _KW ����

15-30   3�4�  k�
c�  �,�  3,!
-  �V��  O�  mT-  ��  ���

  (��H)  ����  �)H�8 ��  B���  ���#N  ���7�  B��, ��  .(

  _KW � U�P /7T��15-30  3,!
-�,�  )1/8    (�
,%8 �� B�

 �� ��� ��D /7T�� �� ���7� B�� /� 32
L �� .��� 
-��

 1�� _KW1/5  (��H) �)� �
,%8 �� B�8 .(  
  

 V��Q8: �
�	T������ � ��� -'�+ �� 
� ��� #$�� ��!�% �&'�(	 ��B 

 ����!� k
�V)i#��� ����   /!)�   (�
,%8 �� B�) B��!
��  ) &)�2 &)���F (   ����� /H��  �7,+� t   

 _KW1  
U�P  7/5±0/6  

**34/0  10 1/52 ns 
 ��� ��D  0/6±1/5  

 _KW2  
U�P  1/1±1/8  

**2/3  10  **2/5 - 
 ��� ��D  43/1±0/5  

ns 3�4� 1�W � 3�4� ** � ���� mT- �� ����1  .�8� 3� &
 ! �� �V��  

  

����!� �� �V
L l�
,!  &
 ! "
# &C��,�! ���#N ����

��D  �  U�P  /7T��  ��  B��  ���3�4�  3��
c�  ���  ��  ����

 &C��,�! ���#N B�� 1�� _KW �� 32� .����! �)H� (�� _KW

3�4� k�
c� /42
T� ��)� /7T�� �� �� "
#  mT- �� ���

  1�� _KW �� &C��,�! ���#N /%��)T� .���� �)H� �V�� O�

#   U�P /7T�� "
88/0    ��� ��D /7T�� �� � �
,%8 �� B�

48/0   (��H) 
-� �
,%8 �� B�9.(  

  
  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


 �
�� /�KKK��KKK	16 �
�J� /3 /1401                                                                                                           
  

 

450 

 

  V��Q9: �
�	T ������ � ��� -'�+ �� 
� ��� ���� !" ��!�% �&'�(	 ��B 

 ����!� k
�V)i#��� ����   /!)�   (�
,%8 �� B�) B��!
��  ) &)�2 &)���F (   ����� /H��  �7,+� t   

 _KW1  
U�P  07/62±0/0  

**57/0  10  1/35 ns 
 ��� ��D  1/54±0/0  

 _KW2  
U�P  1/88±0/0  

**11/0  10   -5/5** 
 ��� ��D  1/48±0/0  

ns 3�4� 1�W � 3�4� ** � ���� mT- �� ����1  .�8� 3� &
 ! �� �V��  

  

�E! " � _S$ ��!F  

��G�&� &�)� �L �� ����� �� ��������oW �
8   B��
� ��

  B��  �����
�  I7!  �cL  JH)�  �&
+!�  �
8�
�!

F,+�-)�� �8�)# &C��,�! � B��� ���#N �[! �� 
V)i# 
8

.��   � "
# B��� 3�
�): /���� �� /42
T� 	
-� B�K8 ��

F,+�-)��  ��  &�  �����  (�,��  �
8�),�
^  �  �
��  �
8

� /� 34��� k����q� � B��� 3!
GH /#�D 3�
���� � B,+!�

3� OK� 3!
GH ��)8 � $� &�)�W /� ����� 
�� /%��� .���

  �5��  
�  &���  O�  ���#N3�  �KW  �c+K��  B���  �����

  u)!  /�  3�,+�
�����I�):  u)!  �F�EP�  �  �  38
��k��Y� 

) ���� 1�� ���D14  .(  

  � B��� ���#N ���7� /� ��� &
 ! l�
,!  �� &C��,�!

3�4�  k�
c�  ��� ��D � U�P /7T�� �� "
#  F8 
�  ����

  ��  �, ��  U�P  /7T��  ��  &C��,�!  �  B���  ���7�  .��,���

 3�  �����D  /7T��  .��
�  FG�  �5��B���    "
#  ��  32�

I���
8  &
8
�� yE,��  3�  /�  l����  /�  /� ��
� "
#  


-�  �  �7,��X)#   3%�C)2)��  �  3�
�K��  k����q�

3�������� �� .�!  �)5!�  &
8
�� I���  /� ��� U�P ��  ��

  ����  ���  ��D 3� ��
�  )17(  ���7�  �I���
8    38
��

  /� ��� �7,��  "
#  F8 &� 32� ��
� �� B�� �� � ��)� �, ��

3�  �, ����
�  .  ����  �������D    I8
�  
EW  /�

I�):� 38
��  � ��B�  ��5�s B,^�  )17�(     /��R� �����^

  ����   � ���7�"
# 32� ��
    I8
�3�  &� (
5!� /� /� ��
�

3� U
c�� &C��,�! � B��� ���#N I8
�.�,^�    
�  l�
,! B��

/,^
�) B�)%-� � �!�� �
82007�(    3:) &��
%K8 �2008 �(  

  ���&��
%K8 �  )2007(  �) &��
%K8 � ��)-2020  32
K� � (

) &��
%K8 �2020(   .���� 
7�
T� 
-� &� �� 3�
! ��� B��

  ��  &����  ��!���  ��, ��  �)rL  J2
w  &
8
��  /�  36
7!

  nW
�  ��
W  B��  �  
-�  ��s
�  "
#  &C��,�!  �  32�  B���

3� 32� ��
� &�)� s
� z
j2 /� "
# 
��)w��) �)�18  .(

 3� �� U�P /7T�� �� 32� ��
� &�)� s
� �B��|K8  /� &�)�

��G� k�� /T-��  ���� .��� /�H)� 
�
- B�� �,K� ������

�D  3��tw �V
�W �� 3c�� k����q� �
R�� 
� �L �� I�� ��

  /� �� 34��� F,+�-)�� �����
: �/ �� ��� I8
� � "
#

3� �T#����!�.  ) 3E%��� � \� B��|K82011  � ��� � (

B��)��    �)2016  /� (I7!  3�4� I���^� �� ����� U�P ���

����� /� 
5+! "
# B���  ��D 
j�    ��X���� �)# �
8

��
��  !�!�)K  .  \,�KE� � �2��!)� B��|K8)2010  �)��� � (

) &��
%K8 �2015  (  I���^� nW
� ���� U�P /� �!�)K! &
��

  ��2�  .
-� ������ "
# 32�  B��� ���#N � ����EV
L

  ��  ��D  
j�  /7T��  ��  &C��,�!  �  B���  ���#N  I8
�

3� /�  &�)�  F�  �  1��  b-)�  38
��  I�):  
�����  ��2�

  � I�): �V�� &����  I8
� /R�,! �� � 38
��  ��)�

  .
+!��  "
#  /�  32�  ��
�  
 ��
�  
�  /42
T�  B��  l�
,!

  ���� k
7�7j�  �&��
%K8  )2004() B�)%-� � �!� �2007 (

�
� ����� �) 35-
KG6 � /��P2016  l�
,! .���� 
7�
T� (

  ���7� /� ��� &
 ! ��8
g h)i�� &�� ���7� /� e)���

�� �,K� U�P /7T�� �� &�    B�� �� .
-� ��D 
j� /7T��

 �
� ����� ��)�) 35-
KG6 � /��P2016  �� �!��� &
�� (

/K�!  U�P  _6
�� h)i��  &��  	���  I�):  
�  3],-�

  
��� U�P��w _6
�� /� 
5+! ����K D I8
� ��8
g

  ��  "
#  3��� ^  �  38
��  I�):  I8
�  ��!�  ��
W  �

 .�!��� &
�� U�P��w _6
��  

3E5P k
42
T� So# ��    �� �� B��� ���#N &���� /�

�!��� X���� 37KW �
8 /�s �� �, �� 3jT- /�s  )1  �4  �

12    �36(   3�  &
 !  /42
T�  B��  ��  
-�  B%K�  /�  �8�

 �� �, �� 37KW /�s �� B��� ���#N ���7� �O # _6
��

  ��  B���  ���#N  ���7�  (
x�  &�)�W  /�  .��
�  3jT- /�s

  _KW15    
�30  3,!
-�,�  
� ����� �1/8    �� �)� �
,%8 �� B�

  
� �cV /�s �� /%�2
L15  3,!
-�,�  
� ����� �5/6    �� B�

  ���#N  ���7�  ����  �!��  B��  .�)�  U�P  /7T��  ����  �
,%8

  .�)� U�
V ��! &C��,�!  B��� ���7� &�)� s
����#N    ���

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


��� ��� � ��� ���� �� 
� ��� ���� !" � #$�� ��!�% �&'�(	  ... / -+�����  ��
�;JB �  

  
 

451 

 

  _KW ��15-30  3,!
-�,�    �� U�P /7T��  3�  B�� /� �!�)�

�  ��2 /��R�  /�  e)���  �"
#  32�  ��)�  ��KW  �/�  ��
�

 / ��  ��)� /� �3���%�� 	
�)�� ���5� B��|K8 � ���� �
8

  ���P  _KW  B��  ��  32� )  ����6 .(   &����  3!
�
��  _6
��  ��

 ����)�    /�  B���  mT-����)�    .
-�  �,K�  B������

 ���7� B����
������)�  3� B��� ��� �, �� ��
� ���7� �!�)�  

B��
:  _KW  ��  ��  �, ��  32��  .���  �
R��  ��/ 3E�  �)6

3� ���P "
# mT- �� O # _6
�� �� /� 3��5�s  ����

  3^
�
! 3,�)6� b���� �6
�� F� ���7� B�K8 � 
-� F�

 /��R� b���� ��  ���5� 	)�)8 /� /� ����! ���P 35-
�� ��

  "
# I�
-�^ b���� B�� �� ��oW .�)� /^
Q� "
# /� �

jT-3� ��! �� 3  ��oW .
^�� �[! �� ��)� B�� �� 
+�
�

3� ��� ��N ���)� ��"
# &�� &)^�� &�)�  3K��P �
8

 /^
Q� ��� ��N ���)� /� ��! �� /,�t� �� �, �� 32� ��
� 
�

  �  32�  ��
�  ���7�  _KW  I���^�  
�  /%���  /�  /H)�  
�  .���

3�  ���:  I���^�  &C��,�!  B��|K8 h)i��  &��  �  ���


g3� I8
� ��83� �[! /� ���
�  3%�C)2)�� 
�2
4^ �-�

_KW  �� /�  �
�!  ��)�  B��  ��  �  
-�  �, ��  B��
:  �
8

��
H k
42
T� 3� ��.��
�    

 _KW �� B��� ���#N &���� /� 
-� ��N ��
P0-30  

3,!
-�,�  
�  �����  �6/14    �7/10    J���� /� �
,%8 �� B�

��� ��D � U�P /7T�� ����   /42
T� ��)� O # _6
�� ��

3�) &��
%K8 � ��KL� /42
T� 
� /� ��
�2014  ���
7� /� (

1/181    �5/61    �
�  ���  ����  J����  /�  ��  �
,%8  ��  B�

  k�
c,�  ��!���  &
��  �
�  I�):  �
�  B��  �  �
�  I�):

3�  O # /7T�� O� ���� 3�s
� ���
7� ����
7� B�� .��
�

3� $)+j� %� 
-� B%K� .�!)�  �� ���� �� �
8
T# �� 3

�  1�W  �B���  ���#N  /�  e)���  k
42
T�/ 
-��  �����
�

  /42
T� �� /� ��
� B��� ���#N /5-
j� /� e)��� /2�
4�

) &��
%K8 � ��KL�2014  .
-� ��� ���� (  

/42
T� l�
,!  �����   ) &��
%K8 �2012 h)i# �� (

B��  /�  ���  &
 !  �����  &C��,�!  �  B���  ���7�  3�
����  

���#N k����q� �
����� ��Y
� 
j� k�� /� "
# �� ��
-

  "
#  3�
�K��  �  3%���^  k
�V)i#  �  3��)8  �  $�

3�  .��
�J�-�� B��� F[W� 
K+P /� ��2� B�� /�  �� ���

  
^���8  JH)�  "
#  I�
-�^  �����^  �����  ���P  "
#

3� B���  /� 3%�!
%� � 3%�C)2)�� k
�EKW /!)��8 � ����

�7GP ��- �!
�  1
� }
4TP  ��)� 38
��  I�): � "
# 3��

)  �)�  �8�)#  B���  J�-��  
�����  
GH ��  3,5x�13 .(

/� U�P �B����
��  ��Y�� I7! �38
�� I�): I���^� ��2�

����  "
#  
^���8 ��  ����)EH  ��.  /� 3�  3E�  �)6 &�)�

/R�,!/�  �)K!  ����  ���D  1��  
�  I8
�  I�):  �38
��  

I8
� nW
�   ����  �
�
7�   38
��  /�  3� "
#  �)5K� .�)�

nW
�  38
��  �
�
7�   ��
�  I8
�  32�  "
#  /�  ��  3%�  

FG�B���   ��
��  B��{�  �����  &C��,�!  "
#   ��  �����   34�56  

/�  �
K�  3� ����  3�/!)� �8 .�)�  I8
�  ���� ��  ��)�  32�  

/�  JH)�  "
#  (o,#�  ��  F+�!
�����%��  
�2
4^�
8  

/��R������  �  I8
�  ��)�  /��R�  �32�   nW
�  /R�,!  ��  

I8
�  ����EV
L  "
#  3��)�.    U�P  ���  &
 !  l�
,!

  38
�� I�): �)5G� �� ��Y)� � 
5x� I7! 
-� /,+!�)�

  
�
G!  ��  .��
�  /,���  "
#  &C��,�!  �  B���  ���#N  �

3�&�)�  ��  �Y)�  3,�����  ���)W  3-���  
�   B���  J�-��

K8 � 3K,+�- X��! O� 
� ������/5!
H //�
!�� ��!  3�
8

  BKQ 
� �)K! B���� �) � ����� �� 
!
�V � 
g
cL ����

 �)6 /�  &�),�  �"
# b���� 3c�� � 3K� 
g
cL B��
�

  F�EP� ���q� &��j� � �)8 3��)2� 
� /E�
7� 
GH �� ��Y)�


����� 1
�. 

 

 0"��
�� � �;`�  

)  ����  �
� !��  32
�  
�
KL  ��  /E�-�  B���Grant 

code: IR- UOZ-GR-8721 �% � I8�9: B�� 1
R!� ���� (

3� 3!����P � .����  

  

  
References 
1. Ahmadi, H., Gh.A. Heshmati & H.R. Naseri, 2014. Soil carbon sequestration potential in desert lands under 

the influence of hawthorn and perch (Case study: Aran and Bidgol). The Desert Ecosystem Engineering 

Journal, 3(5): 29-36. (In Persian) 

2. Basiri, M., & M.  Iravani, 2009. Vegetation changes after 19 years of experimental enclosure in central 

Zagros. Journal of Rangeland, 3(2): 155-170. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


 �
�� /�KKK��KKK	16 �
�J� /3 /1401                                                                                                           
  

 

452 

 

3. Batjes, N.H., 1996. Total carbon and nitrogen in the soils of the world. European Journal of Soil Science, 47: 

151–163.  

4. Cao, J., H. Zhao & Y. Qin, 2018. Biomass allocation between above- and below-ground and it impacted 

factors of shrubby areas and grasslands in upper Heihe River Basin of China. The 2018 International 

Conference on Biotechnology and Bioengineering (8th ICBB), 24–26 October 2018, Budapest, Hungary. 

AIP Conference Proceedings 2079, 020026 (2019); https://doi.org/10.1063/1.5092404.  

5. Derner, J.D. & G.E. Schuman, 2007. Carbon sequestration and rangelands: A synthesis of land management 

and precipitation effects. Journal of Soil and Water Conservation, 62(2): 77-85.  

6. Dianati Tilaki, G.H., A. Naghipoor Borj, H. Tavakkoli, M. Heidarian Agha Khani & S. Afkham Aloshoara, 

2009. Effect of enclosure on soil and plant carbon sequestration in semi- arid rangeland of northern Khorasan 

province. Journal of Rangeland, 3(4): 668-679.  (In Persian) 

7. Ebrahimi, M., H. Khosravi & M. Rigi, 2016. Short-term grazing exclusion from heavy livestock rangelands 

affects vegetation cover and soil properties in natural ecosystems of southeastern Iran. Ecological 

Engineering, 95: 10–18.  

8. Gass, T.M. & D. Binkley, 2011. Soil nutrient losses in an altered ecosystem are associated with native 

ungulate grazing. Journal of Applied Ecology, 48: 952-960. 

9. Gonzales, E.K. & D.R. Clements, 2010. Plant community biomass shifts in response to mowing and fencing 

in invaded oak meadows with non-native grasses and abundant ungulates. Restoration Ecology, 18(5): 753–

761.  

10. Gregorich, E.G., M.H. Beare, U.F. McKim & J.O. Skjemstad, 2006. Chemical and biological characteristics 

of physically uncomplexed organic matter. Soil Science Society American Journal, 70: 975-985. 

11. Hill, M.J., 2003. Generating generic response signals for scenario calculation of management effects on 

carbon sequestration in agriculture: Approximation of main effect using CENTURY. Environmental 

Modeling & Software, 18: 899-913. 

12. Islam, K.K., S. Anusontpornperm, I. Kheoruenromne & S. Thanachit, 2014. Relationship between carbon 

sequestration and physico-chemical properties of soils in salt-affected areas, Northeast Thailand. Kasetsart 

Journal (Natural Science), 48: 560 – 576.  

13. Izaurralde, R., C.J.R. Williams., W.M. Post & A.M. Thamson, 2007. Long-term modeling of soil C erosion 

and sequestration at the small watershed scale. Climate Change, 80(1-2): 73-90.  

14. Jia B., G. Zhou, F. Wang, Y. Wang & E. Weng, 2007. Effects of grazing on soil respiration of Leymus 

chinensis steppe. Climatic Change, 82: 211-223.  

15. Joneidi, H., S. Amani & P. Karami, 2016. Effects of grazing intensities on carbon sequestration and storage 

in the rangelands of Bijar protected area. Journal of Rangeland, 10(1): 53-67. (In Persian) 

16. Kamali, N., A. Eftekhari, M. Soori, S. Nateghi & M. Bayat., 2020. Grazing impact on vegetation cover and 

some soil factors (Case study: Houz-e-Soltan Lake, Qom). Journal of Rangeland, 14(1): 85-94. (In Persian) 

17. Khodadoust, M., 2021. Investigation the effect of grazing on soil carbon and total nitrogen storage (Case 

study: Koteh region-Khash city). Master of science thesis in range management, department of range and 

watershed management, Faculty of water and soil, University of Zabol. 75p. (In Persian) 

18. Kolahchi, N., 2011. Carbon sequestration, in rangeland ecosystems. Journal of Sonboleh (Natural resource 

Section), 210: 38-42.  

19. Lal, R., 2013. Soil carbon sequestration for climate, food security and ecosystem services. International 

conference Reykjavik, ICELAND, May 26- 29, 2013.p.6  

20. Lemma, B., 2006. Impact of exotic tree plantations on carbon and nutrient dynamics in abandoned farmland 

soils of southwestern Ethiopia, Doctoral’s dissertation ISSN 1652-6880, ISBN 91-576-7257-1. 

21. Moradi Shahghariyeh, M. & P. Tahmasbi, 2016. The effect of enclosure on carbon sequestration and soil 

physical and chemical properties in semi steppe rangelands of Chaharmahal and Bakhtiari Province. Natural 

ecosystem of Iran, 6(4): 97-109. (In Persian) 

22. Naghipour Borj, A.A., M. Haidarian & M. Nasri, 2012. An investigation of carbon sequestration and plant 

biomass in modified rangeland communities (Case study: Sisab rangelands of Bojnord). Watershed 

Management Research (Pajouhesh & Sazandegi), 94: 19-26. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html


��� ��� � ��� ���� �� 
� ��� ���� !" � #$�� ��!�% �&'�(	  ... / -+�����  ��
�;JB �  

  
 

453 

 

23. Pearson, T.R.H., S.L. Brown & R.A. Birdsey, 2007. Measurement guidelines for the sequestration of forest 

carbon. Gen. Tech. Rep. NRS-18. Newtown Square, PA: U.S. Department of Agriculture, Forest Service, 

Northern Research Station. 42 p. 

24. Pei, S., H. Fu. & C. Wan., 2008. Changes in soil properties and vegetation following enclosures and grazing 

in degraded Alxa desert steppe of Inner Mongolia, China. Agriculture, Ecosystems and Environment, 124: 

33–39. 

25. Rathore, V.S., J.P. Singh, S. Bhardwaj, N.S. Nathawat, M. Mahesh Kumar & M. Roy, 2015. Potential of 

native shrubs Haloxylon salicornicum and Calligonum polygonoides for restoration of degraded lands in arid 

western Rajasthan, India. Environmental Management, 55: 205–216.  

26. Rui, X., & W. Xiuqin, 2016. Effects of grazing intensity on soil organic carbon of rangelands in Xilin Gol 

League, Inner Mongolia, China. Journal of Geographical Sciences, 26(11): 1550-1560. 

27. Sharifi, J. & M. Akbarzadeh, 2016. Investigating the impact of enclosure on vegetation changes and 

restoration of rangeland utility indicator species in Ardabil province. Journal of Rangeland, 4(10): 376-386. 

(In Persian) 

28. Siahmansour, R., M. Akbarzadeh, E. Zandi Esfahan, K. Khademi & S.A. Javadi, 2015. Investigation of the 

enclosure on vegetation characteristics and soil conservation in summer rangelands of Gardaneh Zagheh. 

Range and Desert Research, 22(3): 417-425. (In Persian) 

29. Sobanski, N., & M. Marques, 2014. Effects of soil characteristics and exotic grass cover on the forest 

restoration of the Atlantic Forest region. Nature Conservation, 22: 217-222. 

30. Souri, M., M. Fayaz, N. Kamali, S. Nateghi & P. Ashouri, 2020. The carbon storage capacity of the Artemisia 

sieberi Besser under the enclosure (Kalat Sadat Abad, Sabzevar city). Journal of Plant Research, 32(4): 1-10. 

31. Stark, S. & D. Grellmann, 2002. Soil microbial responses to herbivory in an arctic tundra heath at two levels 

of nutrient availability. Ecology, 83: 2736-2744.  

32. Tamartash, R., M. Yousefian, Kh. Mahdavi & M. Mahdavi, 2012. Investigation of enclosure effect on 

Artemisia carbon sequestration in the arid zone of Semnan province. Iranian Journal of Natural 

Environment (Iranian Journal of Natural Resources), 65(3): 341-352. (In Persian) 

33. Tavousi, T. & M. Armesh, 2012. Statistical analysis and forecast of early frosts in Khash city during the 

statistical period of 1365-1387. Sepehr, 21(84): 28-30. 

34. UNDP. 2000. Carbon sequestration in the desertified rangelands of Hossein Abad, south Khorasan, Through 

through community- based management, Ministry of Jihad-e-Sazandegi, Forest and Rangeland Organization 

(FRO)program coordination, pp: 1-7. 

35. Woomer, D.L., A. Touré, & M. Sall, 2004. Carbon stocks in Senegal's Sahel transition zone. Journal of Arid 

Environment, 59(3): 499-510. 

36. Zarinkafsh, M., A.M. Sabbaghi & Z. Nalbandi Qaraqieh, 2015. Investigation and determination of organic 

carbon sequestration in three types of soils with three types of vegetation (Case study: Some parts of Qazvin 

and Zanjan provinces. Environmental Research, 6(11): 108-118. 

37. Zhang, X., M. Xu, N. Sun, W. Xiong, S. Huang, & L. Wu, 2016. Modelling and predicting crop yield, soil 

carbon and nitrogen stocks under climate change scenarios with fertilizer management in the North China 

Plain. Geoderma, 265: 176-186. 

38. Zhao, H., J. Cui & R. Zhou, 2007. Soil properties, crop productivity and irrigation effects on five croplands 

of Inner Mongolia. Soil and Tillage Research, 93: 346–355. 

39. Zhiming Qi., P.N.S. Bartling, L. Ahuja, J. Derner, H.D. Gale & M. Liwang, 2012. Development and 

evaluation of the carbon–nitrogen cycle module for the GPFARM-Range model. Computers and Electronics 

in Agriculture, 83: 1–10. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

3.
4.

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

25
-1

0-
25

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.3.4.0
http://rangelandsrm.ir/article-1-943-fa.html
http://www.tcpdf.org

