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Abstract Article Info 

Background: Access to real information and data on the impact of watershed 

management projects and their technical and economic evaluation is possible 

through representative and paired catchments. Since management operations and 

topographic characteristics have a great impact on carbon retention in ecosystems, 

this study aimed to determine the amount of soil organic carbon due to changes in 
some topographic factors including altitude, direction, and different percentages of 

slope and measurement and zoning of soil organic carbon before biomechanical 

watershed management operation . 
Methodology: For this purpose, 27 homogenous units in a part of the rangelands of 

sample sub-basin with an area of 25 hectares were selected as the study area. Soil 

samples were collected from plots with dimensions of 10 * 10 m2 per unit. 

Composite samples consisting of 5 soil samples were collected from the center and 

four corners of the mentioned plots from a depth of 0-10, Soil samples were 

analyzed for some soil properties; including, organic carbon, organic matter, 

texture, bulk density, electrical conductivity, and pH.. SAS v9.1 software was used 
for statistical analysis. After performing normality tests, homogeneity of variance 

was obtained by ANOVA analysis test. Then, Pearson correlation coefficient and 

linear regression analysis were used to evaluate the correlation and determine the 
relationship between independent and dependent variables (organic carbon) then, 

the evaluation of spatial changes of soil organic carbon and zoning map were 

investigated using the geostatistical method after testing the normality of the data, 

interpolation methods were used and the effective parameters were optimized. 

Finally, using the statistical criteria of Mean Absolute Error (MAE) and Root Mean 

Square Error (RMSE) the amount of deviation of the actual data was measured with 

the estimated data and the best method for interpolation of soil organic carbon was 

determined. 

Results: The results of the research showed that among the physiographic 
parameters including (slope direction and height), only the slope direction had a 

significant effect on the organic carbon content of the surface soil (p≤0.05). The 

maximum (8.46 and 55.87 t/ha) and minimum (0.9 and 22.77t/ha) organic carbon 
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and soil organic matter were observed in north-facing and south-facing slope, 

respectively. According to the study of the effects of the topographic features of 

this area, the poorest cover was observed in the direction of the southern slope, 
which is one of the important factors in reducing organic carbon storage in the 

southern slope. The results of optimization, geostatistical methods based on root 

mean square error (RMSE) and mean absolute error (MAE) statistics showed that 

simple cokriging method has less error than other methods. Carbon zoning map 

shows poor spatial distribution and low level of carbon sequestration in the region. 

Conclusion: The results of the statistical analyzes in this research indicate 

significant changes in soil organic carbon compared to the changes in the slope 
aspect Changes in the soil organic carbon in different aspects are affected by 

changes in vegetation and soil depth. Low plant cover on the south aspect means 

the reduced entry of organic carbon into the soil. Considering that the highest 

amount of organic carbon in the surface soil in the northern slope of the region is 

estimated to be around 8.46 tons/hectare, it can be said that the Gonbad watershed 

is generally poor in terms of organic carbon. 

 

Cite this article: Farokhzadeh, B., B. Ghasemi, B. Ataeian, D. Akhzari, 2023. Effective Physiological parameters  and 

some physio-chemical parameters on soil organic carbon storage in Gonbad rangelands. Journal of Rangeland, 

16(4): 846-859.  

 
  © The Author(s).                                                          DOR: 20.1001.1.20080891.1401.16.4.13.1 

Publisher: Iranian Society for Range Management 

  

  

 

  

 

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


 

848 

 

  
 

  

� ������	
� ��
 ������������� ������
 �
�� � ���
�������  ����
�	 �� ��
 ��  !��" #��
$  

�%& '�(�)  *+,� -
*�. 

 

/�� 0�,1�#�
)*1  4��5�6 #��1�2 4  -��8�9� )�,1�3;�<

 ��
� 44  

 

1���� ��	�
��  . 
 ��
�����  ������� 
��
� ���� � �����  !�	� ��"���� 
����� ���	#� ��$%&�
�� .&�$
� 
$
'� 
$
'�  :)���

b.farokhzadeh@malayeru.ac.ir   

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

3��
����� .  
��
� ���� � �����  !�	� ��"���� 
����� ���	#� ��$%������� '�
 
$  '�

$  � 
&�$ .  

4. �������  ��$% ��	#�� ��
��� ��  !�	� ��"������� �� � ��  ���
 '� ������� 
$
 
  '�

$  � 
&�$ .  

 

 '��>	 ���?@
 #*��A    

:'��>	 C�D  

 5��0 )6�7�–  ��8�9:  

  

  

E����� F����  02/08/1401  

 :G�
��� F����05/11/1401  

 :0��HI F����14/11/1401  

  

  

#J
�:;*�K" ;�.    

�$?�@  
A!$0     

�8$�����:+  B�,
B�$%�� 
    

���A ���.  
  

.��	%  

. 

:L*. � '>��5  �C�$: ��-! $D� �� ��E�� ���. � F�G'�� )! �!�����  �!�
��� � +����?$� � +���,�-!. +�8

  +��H�E� � �	B&.�8  )I�J K
$� ��  $
LM��"�� �N�� � O$�� +�8���    &��!) �8�/ )I�J $
� �� 5��/ )0

  .�	��8 (�
$
�� � F��RSG +����) )��S� � (�
$
�� � F��RSG  F��RSG )0 �
�T�. ��  F��U�H1 � ��
$
��

V�����0� �� A!$0 �/��#�� +�� $! +��
� $�D�? �B�$%�:�?  A!$0 &�,�� A���? $I�J K�7�? O�8 .���� �8

  )7W	� �� @�/ XR�-� +�8�U�� � �#N 
Y�Z?�� 5��/ �B�$%�:�? 5���G �1$! F�$��[? )! )N�? �! \�1 �6.

������ � )�6�W� ���� )	#: � +$�% A!$0 &�,�� +�	! (�"���"��
�!) +���,�-!. F����E� ]�T�� �� 5�E  )I�J ��

  &��S8 ��	% �N�����  . 

 0�� � �
�	�.:    ����? 
K�7�? O�8 )! �!����� ��^	� )!27    �J��A�S8    )I�J $
�  ?�$� �� ��-!  ��

  �J��� )! )��S�25   )��S� )7W	� &��	G )! ���"8  .�/ `�-��� +���$!)��S�  �� 5S��� @0$� +�85    )��S�

: )/�% ��#a � ,0$� �� \�1F'   �8
  ����!� )!10��10   !$�$��    �    KSG ��0-10  �� �����$    SN��.+   �  

�8$�����:+  � �&�,  ����  6.�  �  A!$0  6.�
  
�B�!  &��  c�H-�   $8�d+
  ��8
�  $�"6�
"�  �  �� ��
)�  \�1   ��  

���.
����   ������%�$+  ���/&���. ]�T�� ��  e: .� ���6��$� +�8  e��
��� �	�S8
    A!$0 F�$��[?6.  $D�  � �

f�� )! $^� ���� 5���G   ,�6��.e��
���ANOVA     A���? � �����S8 &�,�� ���$! �#N eM� .�/ ���$!

  A�! g��?��$�[��  &���$%� ,�6��. �� )���� �� � &��$�: �����S8 @
$I �� (�6. A!$0) )��!�� � 57��� +�8

�!�
��� ��^	� )! .�/ ���Z��� �W1 F�$��[? A!$0 ���"� )	#: )�7� )�#? � \�1 �6.  ���$� ��? �� e: +�	!

���� &��!f�� Y���� 
�8&��� +�8! �!�
) +�8$�����: eM� � )�B� ��0  Dh�$  ��  &.�8 )	�#! �� .���/  
�
�#�  �!

  �� ���Z����iW1 KiRW� A������ +���. +�8�����  �W1 F��!$� A������ ]�� )�
� �    ���7�  O�$��� ����+�8 

��E�� �! ����+���.$! +�8 A
$�#! � ���T	� f�� �!������ j-�� \�1 �6. A!$0   .�
�$%  

:M��ND     K�7�? k
���  ��� &���  A�! �� )0�B�$%�
,�B +�8$�����:    @�/ �#N �7B 
(Y�Z?�� � �#N @�/)  $D�

$! +��� �	��    \�1 �6. A!$0 &�,����W�  ��� )�/��  )05/0 ≤p)! .( +���)! �6�S/ @�/ �#N )0 @�?$?

) �6. ���� � A!$0 &�,�� A
$���! +����46/8    �87/55  (���"8$! A? )! �!�	N @�/ �#N �  +���� @�?$?

$�S0)  �6.  ����  �  A!$0  &�,��  A
9/0  �77/22    (���"8$!  A?����%9
�  F�$D�  )�6�W�  )!  )N�?  �!  .  +�8

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


      
 

849 

 

  28�0 V#� 5���G �� ��1 )0 �/ ��8��� �!�	N @�/ �#N �� 2/�: A
$?$�7B 
���J A
� n�B�$%�:�?

  .��� �!�	N @�/ �� �6. A!$0 �$�1o  k
���  )	�#!f�� 
+���+���. A��� +�8    ��	��� �!����. )!  +�W1 +�8

  F��!$� A������ �LN(RMSE)  A������ �  KiRW�  �iW1  (MAE)  ��� &���   A�! �� ���� p	�T
$0�0 f��

f�� $
��  +$�S0 +�W1 +��� �8���)	#: )�7� )�#? � .  &�,�� � X��I ���"�  
��? �� &��� A!$0 +�	!

  )7W	� �� A!$0 @��$? A�
�:��� .  

ND�'O���:;  �	�� F�$��[? $����! K�7�? A
� �� +���. +�8,�6��. �� 5U�J k
���  ���� \�1 �6. A!$0 ���

��� ���!  @�/ �#N F�$��[? )!.  �: F�$��[? $�D�? ��? 
@�/ �#N �� )7W	� �6. A!$0 F�$��[?  2/

  )! �6. A!$0 +���� 28�0 �	�S! �!�	N @�/ �8��% 2/�: 28�0 .��� )�B$% ��$E \�1 KSG � �8��%

  ���J )7W	� �6�S/ @�/ �� ��W� \�1 �6. A!$0 ���7� A
$���! )"	
�  )! )N�? �!  .��� \�146/8  

 �� ��� ��/ ���.$! ���"8/A?0 q��6 �� Y�ST� �� ��	% ,�-!. )I�J )0 �$0 &��	G &��? .��� $�7B �6. A!$  

  

  :��,N5
r$B
�S��E .` 
.` 
����    
+$s1� .� 
&��t�WG .`1401  .G $�D�? 5���   \�1 �
��S�/�"
,�B F��U�H1 �1$! � n�B�$%�
,�B    $!  �6. A!$0 �$�1o

 ?�$� �� \�1  �J I  )�N��  ��	%&��S8.  
 ?$�16)4 :(846-859  .  

  

 DOR: 20.1001.1.20080891.1401.16.4.13.1      

���D&�$
� +����?$� �SRG AST�� :              © &�%�	�
��      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


� ����� �	
� ��
 ������������� ������
 �
�� � ���
�������  �� !��" #��
$  ...  /  � ���,	 #��5����"                               

  

 

850 

 

 '	*>	  

2
�,B� �^Ru +� A!$0���0� �� 
A��� �N  )!&��	G 

RU��$?
A 5��G F�$��[? �S�RE� )9
( )! $T	� �� �?�$��[? 

 V�����0�+�8  ����� � 28�0 Y�	? ���
�  &. �8    ��/

���  )10  ��%  A
�  +$Z�S?�  �^Ru  5
��?  �  �$�	0  .(

�� ����?    �?70    $D� �U���8��%  +-R%)��+�  28�0 ��  �8�  

)14(.   �
��8 � `. F�$��[? $W1    ��T�   ���T� �� ���#N

  28�0  �  �$�	0  �#N  �?  ��$0�8��% +  -R%&Ĥ�8 +  

�8��"8�� �
    $^� �� ��$�%  .  �� �"
 \�1 �6. A!$0V#�A
$?  

j1�/�8��Z�0 +  \�1��� �?�7�7�? )	��� A
� �� .  ��

����  f���8 F�$�D�? 5
w� )! \�1 A!$0 ��B$d 2
�,B� +

  2
�,B�  �	���  \�1  F��U�H1  +��  $!  &.  ��x�

6��B���8 ���#!  �  +,�-RU�J  2
�,B�  
�"
C�6��!  +

  )�B$% F��U \�1 �
��S�/ � �"
,�B F��U�H1���  )1  

  �24  .(  ��  A�B$% $^�$!��0+�8 )! )N�? &��! @��	��� +

  ��  A���  @
$-?  �  �6�U�$�u  �
$
��  
�I���  ��R!�E

  �  \�1 A!$0 �$�1o  ��B$d 28�0 �� �RU�  +�8���0�B

  A!$0 @��$? 5�����:�	��8  )17(  A!$0 @��$? .  +�	
.$B

��/ `LN $Z�S?� �� A!$0���0� +� &. �� )0 ���    �� �

  �
  �G���  �I���V�����0�+�8    F��U )!  ����� ��w��

  $Z�S?� )! )RU�B'! � ��/ �$�1o F���$����!  )11  
15  � 

18  ��
$
�� F��RSG .(Dy?�$    A!$0 �/��#�� +�� $! +��
�

  �� V�����0�+�8    z,N  \�1  )"	
�  �9
�  )!  .����  �0�1

+�  )!  ����  �  ���  A!$0  )1$a  A
���	!  �  �8��%  ���?

�$�1o  �#N  +$���!  5�����:  $Z�S?�V8�$B  A!$0  +��� 

���	0  )26.(    O�8  $%�)���$!�8  �$�	0  +�8��%  +

-R% &Ĥ�8  A!$0 @��$? 2
�,B� 
+�/�!   $�#! F��U A
� ��

  5�����: A
�  ���  {��7� �����J�8+    ,�-!. ������%�$ +

��/  )30
\�1 .(   ��V#�A
$? +�,N� A
� ��0� � V�� �8�� 
 

{��7� ���#N A����  �	� �$�1o A!$0  ��� � �� &���? 

���#N A!$0 �  @��$? &. ��T� 27�  )!�
�,� ) ����10  .(

5���G  
,�-!.  ���J  n
  �� +����! �	��� 
�B�$%�:�? 

+$!��0 
�I��� �B�! 
\�1 �
$
�� �I��� � 2/�:   
�8��%

 F�$��[? ���"� A!$0 �6. ��  �� 7��{� XR�-� �$�	0 

���		0�� . ����8+ 
$�1� 28�9:�8+ +��
� +�$! A���? 

 F�$��[? ���"� �6. A!$0 \�1 � ]�T�� ��/ ���  � k
��� 

A
� 28�9:�8 &��� ������� V�RE� Y�	? )0 �   �� �B�$%�:�?

�$�	0 ��-� 5��G�� �6. A!$0 F�$��[? ��		0 n
 )7W	� 

�� �	/�!�B�$%�:�?  . �! $�Dy?  
��?  $! `. � &�,�� +C$�� 

��B�
�� �� 5���G �S#� ��� )0 �� 5U��B ��?�0 $�Dy? 

+��
� $!   +$
L:$��[?�
%9��8+ \�1 �� )RSN A!$0 �6. 

\�1 ���� )28  ����� A
� �� .(f���8  ���. A��� +�� ����?  

 �	�! 2�: � ��6�? +�$!)�7��8  �� ���Z��� �! \�1 A!$0 +

  g�7���8������0 )! +  ���  )29( .  �8  ) &���"S8 �2006  (

����    f��  ��  ���Z���  �!  ��  \�1  �6.  A!$0  F�$��[?

 ��  ��  A�a  p	
,%��  )7W	�  ��  �6�S��  p	�T
$0

����8  +1980  �?  1990    �2000    .����� ��$E ���$! ����

 &. �8  )! \�1 �6. A!$0 VTJ ���� )0 �	�B�
��  �� @�?$?

  A
�  ����� �8  64/9  
76/12    �89/12   ]$%�R�0 �� ]$%

���   &. �8  � A
� �RG  �� ���Z��� �� \�1 �6. A!$0 2
�,B

  +�����0  ��0  ��.����S�  f��,%  )7W	�  A
�    �  p��C

) &���"S82004  ���"� � ����� F�$��[? ���$! ��^	� )! 
(

  ����� ���! n
 �� \�1 �6. A!$030   `�	N  ?�$� �� )6��

)��S�  �/��$!  ��  e:  �	6$
�  �E$/  @�0$?  ��  \�1   +�8

�.  A���  �  +���.  +�8  f��  )�#?  �!  �  ���$0  ���Z���  ��

 )�7�)	#: +�8  A
� )! \�1 �6. A!$0 �	�! 2�:  � +�	!

 ���.$! ��� �� $8 �� p	�T
$0 f�� )0 ������ )T���

 n��'0 ���. +�8 f�� @�0$? 
A
� $! ��'G ���� +$�#!

  �  �����  F�$��[?  ���$!  +�$!  +��Z�  ��,!�  ���.  A���  �

  )0 ����� )! ���� ���"�f�� �� �B$U ]��$� +���. +�8

)!��  )t���  
��/  ���Z���  �
�#	? .�8�   &���"S8  �  &�

)2015(
   )! ]��E� +���. A��� f�� ��#a )�
�7� O�8 �!

  �/��$!200    )��S�  \�1  �� ����S� A�a ��6 �I���  ��

  )�6�W� A
�9    A
�  k
���  .��� ��/ )�B$% $^�  �� �%9
�

� p	�T
$0 ��� ��� &��� K�7�?  �6�S�@��	�$?
A   ���  

  ��)	#:+�	!    ��0L� )7W	� \�1 A!$0���   A!$0 &�,�� �

  +$���! ���7� +���� )I�J ��S/ �#N �� \�1 �6.��� .

  ��/ ]�T�� F�7�7�? |��� )! )N�? �! ��&��?   
�B$% )T���

  �� ���Z��� �	����� n
$8 XR�-� K��	�f���8  �!������ +

-��� f�� � �	��8 ��1 )! j�-�  )7W	� n
 +�$! ��/ `�

  ��S��&��?  	� $
�� )!�.��� V�S�? K�  �1�	/ A
� $! ��'G 

$�Dy? �
$
�� �I��� � �
%9��8+ �B�$%�:�? $!  j1�/�8+ 

V#� ��Z�0 
\�1 �	��� ���7� A!$0 �6. 
\�1 F���,6� �� 

���Z��� ���
�:  ��   ����� �I���������.$! . )a $8 E�� K$? 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


 #��� 4�RRR��RRR	16 #���� 44  41401             

  
 

851 

 

�$�1o A!$0 �6. \�1 �� V�����0�+�8 �!  ����� )N�? 

)! ��S8� &. �� 28�0 ������ 
A!$0 2
��$% A��� � 

F�$��[? 
�S�RE� +$�� V#� � +��$I �7R? ����$%    A
� ��

  �! \�1 �6. A!$0 &�,�� A���? 
$I�J K�7�? O�8 �����

  
Y�Z?��  5��/  �B�$%�:�?  5���G  �1$!  F�$��[?  )!  )N�?

 �N��  )I�J   ?�$�  ��  @�/  XR�-�  +�8�U��  �  �#N

������ � &��S8 &���$#/ �� ��	% )	#: � +$�% &�,�� +�	!

 F����E�  ]�T��  ��  5�E  \�1  �6.  A!$0   +���,�-!.

"��
�!)  (�"������    )�B$�� ]�T�� )7W	� A
� �� &�	0 �? )0

.��� 

  

�
�	   �  0��   �.  

'U��9	 ���	 '>9,	   

 Y�ST�  �!  ��	%  �N��  �?��6�W�  ,�-!.  )I�J

  )! n
�,� ��J���290    �
��B�$[N ��� �� ���"85  '41  

48   �?17  '42  48   �
��B�$[N }$G � �E$/ )N��16  

'41  34     �?31  '42  34      ��28   �E$/ `�	N +$���R�0

|�		� ���%$%� )�J�� �� ���	/ A��� &�� �� � &��S8-

 ��?$� )I�J �I��� +$!��0 ��SG .��� ��/  E�� &�N$��

)?�!  )7W	�  @6�u  ��
��  ]$B  .������-  ���  �	R��$%  �

)��%+�8   )7W	�  @6�uAstargalus parrowianus  


Bromus tomentelluus    �Stipa parviflora    .�	��8 )I�J

-!.�,  �J���) �8�/ )I�J $
� �� 5��/ ��	% �N��  140 

  �J���) )��S� � (���"8150    (���"8��� )I�J $
� �� .

  ]��E�  �
  �  ~'U�  
��J�  F��RSG  
��S�?  )��%  ��8  �8�/

�S� F��U ��
$
��  ���T� K��	�  ?�$� $
�� �	��� � �$�%

� ��$E )���$! &��! � g$Z� 
���. +�$a ��?  A�S8 )! ����

  ����$�: 2
�$% � A�
�: )! ����� &.  ?�$� ���I� 5�6�

  )"�6�J  ��  .����  �
w�!  \�1  2
��$B  �  A0��  �8�%  �


 �� �$a w�S�� 
���� ��$E �^B��� � �$E ��? )��S� )I�J

�S� ]�T�� &. �� ��SG� +$�1�? +�$a �
 ��/  �1$! � ��$%

	��� {��7� �� ,�� �"���"��
�! F����E�  &. �� )8�$!. �
 )

  � �6�G )! 5
�S�� `�1 &.  ?�$� ���I� .��� ��/ ]�T��

2�: 2
�$% .���� �����  

+���. ����) )�w�� F�� �	R!  f��! �����1400-

1380)7W	�  ( 22/304   )�����  +���  5E��J �  $x0��J �

)!  @�?$?68/19    �22/4    ��$% ����� )N����� K�7�? �� .

�  O�8  )!  )N�?  �!  $I�J  ����?  
)�6�W27    A�S8  �J��

)�7� K�ZR? {���$!)  �J��� )! (Y�Z?�� � �#N 
@�/ +�8

25    )0 )��S�  )I�J $
�   ?�$� ��  ��-! �� ���"8 ,0$S?

��� ��/ ��#	��: )�J�� A
� �� +���,�-!. �?. F��RSG
 

  5"/) �/ )�B$% $^� �� �?��6�W� )7W	� &��	G )!1  ]�w .(

)!  �� @�/ �U�� ��� $0o3  �W�  ) 5��/12-5%  
30 -

12%  
60-30  � (�#N�8  �� @�/ +6    
��S/ 
�$/) �W�

 Y�Z?�� � (�E$/ `�	N � `�	N 
�!$u ��S/ 
�E$/ ��S/

 ��2 ) �W�2200-2100  �2300-2200 (���.   

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


� ����� �	
� ��
 ������������� ������
 �
�� � ���
�������  �� !��" #��
$  ...  /  � ���,	 #��5����"                               

  

 

852 

 

  
��� 1: 6�	�EU �%&'  (�)�  *+,� '� #
��. �.*%
�;  ��"; � V�>D 'D��D�
��� ;  

 

 W�>X� ;
�(
 0��  

  )! )�6�W� A
� +�$N� ����4  �� n�"Z? )RJ$� ��/

  � �
�$�U 2
�S�: 5��/ )0)��S����$! 5�R�? � )
,T? 
+

  
�8���
���.R�?�5�8  +���.  + �  f���8  +���.  A���  +

���.  

 'D��D ��
 ����D  � ;�
���  

   `�-���  ��  ��!27  �J��  +��0  )��S�  
A�S8�8 +  

 �
�#?': �� @0$� )! ���!�10��10  !$�$�� 5��/ 5  )��S�

  )/�% ��#a � ,0$� �� \�1F':�8+    ��0L�  KSG ��0-10  

��  �����$   SN��.+    ]�T��  �#N �6��.��8, )!  )��!$�  +

  ���!�  .���/  57�	�  $
'�  �������  ����
���.)��S��8    ��

  n6� �� eM� � ��/ n�1 ���. +��82   ���G +$�S�R��

 .���/  ����  \�1  )�
����  �  �"
$�"6�  �
��8  f��  )!  

Y��/� 5% ���HG �    f�� )! \�1 �B�!8�$�����+  )3    �5 ( 

)1�R0 f�� )! \�1 +$8�d c�H-� &��  )23  A!$0 
(

. �"6�� $? &�������0� f�� )! \�1 �6) nR!19  ���� � (

  &������ f�� )!  \�1 �6.(LOI)    �� �"
$�"6�  ���0 ��

  +���500  )! ��$% ����� )N��  F��4    +$�% ������ �G��

) ���/3 .(  j-�� ���7� )!  A!$0 �U�� 5
��? ��^	S!  

  �/ ���Z��� $
� )W!�� �� �W� �J�� �� ����)19(  .  

  
OC gr/cm2 = OC% × ρb gr/cm3 × depth cm  

OC  �6.  A!$0  
ρb   +$8�d  c�H-�  &��  
depth 

 +$�% )��S� KSG 

KX����. ;��	  ; 

 � )
,T? ]�T�� ��^	� )!R�?�5�8 ��,B� ]$� �� +���. +

SAS     ]�T�� �� e: .�/ ���Z��� &���.�8 &���.) ���6��$� +

  �$�M/- f��  ��  (&�6  &���.)  e��
���  �	�S8  �  (nR
�

  ,�6��.���
e��  ANOVA   ��? A!$0 F�$��[? ���$! �#N

  &�,�� ���$! �#N eM� .�/ ���Z��� XR�-� 5���G $�D�?

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


 #��� 4�RRR��RRR	16 #���� 44  41401             

  
 

853 

 

 A�! g��?�� A���? � �����S8[����8$ )��!�� � 57��� +

�6��. � &��$�: �����S8 @
$I �� (�6. A!$0) &���$%� ,

  �� 5U�J k
��� )! )N�? �! .�/ ���Z��� �W1 &���.  �$�:�/ -

&��!  ���$�  nR
�  �����8+   &��  
�6.  A!$0  
�6.  ����

 �U�� 
)�
���� 
+$8�d c�H-�   \�1 A/ � �R�� 
{�

  \�1 �"
$�"6� �
��8 $
��7� �B$U � ���/ ��t�?  ]�G �R�!


���$�  
��?  �!   K��W?  �  ���$B ��  ���Z���  �!  {�"�1/x  

 .���/ ���$�  

0���. ��	  !�	) ; 

�!�
���  F�$��[? � ���"� $
�1o A!$0  )�#? � \�1 �6.

  )�7� )	#:�	!+   ���Z���  �!  ��  )�����  ��  ���.  A���  f��

�
��B�$[N F�G'��   .�/ ���$!    &��! ���$� ��? ��  e:

���� �8    )0V#�A
$?    � 5�R�? � )
,T? �� g$/)	#:+�	! 

���� �8    )!f���8  ���.  A���  +���  
f���8  +&���
!�  �

  5��/f���8  �6�S�� p	�T
$0 +)Ordinary Kriging 
(

  p	�T
$0  ����(Simple Kriging) ���#N  p	�T
$0  


(Universal Kriging)  p	�T
$0�0  
)Cocriging(   �

f���8 5��/ ��WE +    )RU�B e"G {�"��(IDW)  f�� 


  �G��/  !��?(RBF)
   ��I�� $�	�S-?)LPI(   $�	�S-? �

  ]�G )GPI(  +�8$�����:  eM�  �  )�B�  ��"! $Dh� ��  &.�8 

)	�#! ) ���/7 .(    
�
�#� ��  �� ���Z��� �!  +���. +�8�����

  �iW1 KiRW� A������(MAE)    F��!$� A������ ]�� )�
� �

�W1 )RMSE( ���7� O�$��� �����8+ ��E�� �! �����8  +

���T	� +���.$!  )2    �3 � (  A
$�#! f�� �!������   A!$0

j-�� \�1 �6.  ���$! ��  .�
�$% ��� ��U   ����� �!  

MAE  7�$
��  &�i�� $ZiU    ��iU ��i	8�100  �U�� +  

  �0�J 
�/�! )�/�� )RU�B $ZU �� &. ���7� )a $8 � ���

V0  �� ���  ���  ��U  &�/.  RMSE  V#�A
$? ��S0 

+���.  ���  )! )0  ������ �����8+ F$: {��J ���! � +�$! 

j-��  &�$0 ������ +�8�W1 ��,! ���Z��� ����/.  )! 

�����  ��  A
�  ���7�  )a  $8  
��S��  ���  
�i/�!  $i�Si0 

��!  f�� ��U  A
$i�S0 �i
�!  ���.$i!  A
$i�#! .���  $�

RMSE �� ) �/�! )�/��20 .( 

  

 M��ND  

  ��
�.�N	
��I � ������ ������
 �� ��
������� ;

 ��
 �������  

k
��� ,�6��. e��
���   �U�� � Y�Z?�� )0 ��! A
� $����!

  @�/Dy?�$  	������    ����  )7W	�  ��  \�1  �6.  A!$0  $!

  ,�� ��/ $0o +�8$�����:  A�! 5!�7�� F�$D� .������ )�6�W�

  $D�	������
�	�/���  �6.  A!$0  &�,��  $!  +   F�$��[?  ���

  @�/ �#N $�����: )! ���� \�1 �6. A!$0 &�,�� 	������ 

.  ��! ��  �
 A  )7W	�  ����
)�   �  ��8
�  $�"6�
" �   \�1  

[?��F�$  	������+  ����  )!  �8$�����:+  B�,
B�$%��   
�#N  

Y�Z?�� � /�@ �	�/���) .���N 1.( 

  F�$��[? �#	?  A"��� &���.  k
���  K��	������   A�!

/� @�8  A!$0  &�,��  �  �/  ��8���  �!�	N  �  �6�S/  +

  �7!��  ��  ��/  ��8���/�@�8    F��Z?  V8  �! 	������ +

 A!$0 &�,�� A
$�S0 � A
$���! .�	�/���\�1 �6.  )7W	�

  �!�	N � �6�S/ �#N �� )!@�?$?  46/8    �9/0   ���"8$! A?

���  
��S/ F�#N �� +��0 +�8�J�� �� �6. ���� A������ .

  `�	N  �  �E$/  `�	N  
�$/  
�!$u  ��S/  
�E$/  ��S/

)!@�?$?  87/55  
99/54  
07/46  
95/43  
40/42    �77/22 

���"8$! A? )!���  5"/) ��.2 - a   �b .( 

 

 

 Y�*(1: 'U��9	 ���	 '>9,	 ������� ������
�� ��
������� ;�.�N	
��I ��
 ZD���
� ����D  M��ND '�?
  

  !�	�  
 �6. A!$0   �6. ����   )�
����   �"
$�"6� �
��8  

df Pr>F  df Pr>F  df Pr>F  df Pr>F  

@�/ �#N  5 *03/0 5  *01/0  5 9/0  5 8/0 

 Y�Z?��  1 8/0 1  78/0  1 4/0 1 7/0 

 @�/ �U��  2 5/0 2  36/0  2 8/0 2 8/0 

* �	�� - �W� �� &��! ���05/0   

*( '	
�
 Y�1�N	
��I ��
 ZD���
� ����D  .������ ������
 �� ��
������� ;�. ��
  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


� ����� �	
� ��
 ������������� ������
 �
�� � ���
�������  �� !��" #��
$  ...  /  � ���,	 #��5����"                               

  

 

854 

 

  

    

    
��� 2 :	�-
� [����
� �.�N	
��I; \KN]	 #)
*D
  ���; #*� �� ^_% E1( ��^  *+,� '&�% ��  

 

 ���� \�1 �"
,�B F��U�H1 )�6�W� ���� )7W	� ��

  \�1 �B�! � +$8�d c�H-� &�� 5��/ )0 ���$!���  


 F�$��[? �B�$%�
,�B 5���G $�D�? ��?	������  .�	�/��� +

  A�! \�1 +$8�d c�H-� &��98/0    �?60/1   �!  A������  

29/1    @�"� $�� ����� $! ]$%��� &��� k
��� A�	�S8 .

������  ��  ���  �	��  F�$��[?  �?��6�W� &��  ��  +���

 ��N�  �B�$%�
,�B  F��U�H1 )!  ���� +$8�d c�H-�

  ���N) �����1    5"/ �2-c  ��� &��� K�7�? A
� k
��� 
(

�B�! \�1 �� )7W	� )S8 �E�� ���8 � F�#N 
@�/   � ]�6

  �	/  ���6���)!  . 
�R0��� A/  z,N �B�! @6�u \�1 

)7W	� ���� )�6�W� ���!  
�R�� 
A/ &�,�� 5E��J .(.���

)! �R�� � {� Y�ST� � {�  @�?$?5/37  
5/27  
9    �5/36  

  �8$�����: A
� &�,�� A
$���! � �U��)!@�?$?  61  
75/50  


19    �75/69    A������  ���7�  �  �U��)!@�?$?  05/49 


98/36 
96/13  �94/50  �U�� )!���  F�$��[? ���� .��.

  &��� �� {� � �R��{'0�8  ����! �#N � @�/ 
Y�Z?�� +

  5"/)  ��!  )��/2 -  d A
$���!  )0  ���  �6�J  ��  A
�  .(

  �#N �� &. &�,�� A
$�S0 � �!�	N �#N �� A/ VTJ

  � �6�S/ �#N �� �R�� � {� &�,�� A
$���! � �6�S/

  .�/ ��8��� �!�	N �#N �� &. A
$�S0 

5����   ̀ N_+�.�    ������
  �  ��  !��"

 �������������  

)!  ]�T��  ��^	�6��.�,    )!  \�1 �6.  A!$0  
�����S8

  �  )��!��  $��[��  &��	G�8$�����:  �
��8  
�6.  ����  +

 �U�� � {� �U�� 
A/ �U�� 
�6��a 
)�
���� 
�"
$�"6�

  &��	G )! �R�� � {� �U�� Y�ST� � �R���8$�����:  +

"
$�"6�  �
��8 
�6.  ����  .���/ )�B$% $^�  ��  57���  
�

  � �R�� �U�� � {� �U�� 
A/ �U�� 
�6��a 
)�
����

A/ �U�� �R�� �U��  {� �U��  {�+�R�� �U��  +$8�d c�H-� &��   !�	� 

PR>F DF F PR>F DF F PR>F DF F PR>F DF F PR>F DF F  

1/0 5 3/1 6/0 5 6/0 09/0 5 2/2 7/1 5 7/1 4/0 5 9/0 @�/ �#N 

5/0 1 3/0 8/0 1 04/0 2/0 1 2/1 5/0 1 3/0 6/0 1 2/0  Y�Z?�� 

3/0 2 1/0 6/0 2 4/0 4/0 2 8/0 3/0 2 1/0 9/0 2 1/0 
 �U��

@�/ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


 #��� 4�RRR��RRR	16 #���� 44  41401             

  
 

855 

 

  &��	G )! �R�� � {� �U�� Y�ST��8$�����:  �� 57��� +

 .���/ )�B$% $^�  ���
 k  &���.  ����S8�   &���  ���  A!$0  

6.�  \�1  �7B   �!  �8$�����:+  ����  6.�  �  ����
)�   \�1  

����+  )W!��  	���  ���    ���  �  �!  ��
$  �8$�����:  ����+   )W!�� 

	������ ��� )���N 2 .(  

  

  Y�*(2: '�?
 �ND�M ��D ��.�; `N_+�.� � 5����-� 9
�  !��" � � �� ���
��� ������ � ������� ��
   

$��[�� r (�����S8) 2R (&���$%�)  )6����  P>F 

��  #��	  64/0 41/0 OC= 1.64+0.82OM *0003/0 

 'N�*�5
 17/0- 53/0 OC= 1.64-0.27pH *02/0 

  M��ND  �����" 0���.;��	  !�	) ;  

)! ���!�  \�1  �6.  A!$0  �!�
  &���  ]�T��  ��^	�

�8$�����:  )S8 �� ��N�� +f���8  )	�#! 
)�
�7� ���� +

 .���/ +���  

  (\�
  ;)�5 ',�1� 0���. ��	  !�	) \KN]	 ;  

��   f�� &��8�)RU�B  {�"��  � �8$�����:+ 
&��? 

����? ��
��S8 � ����  `�-��� )	�#! ��
��S8 .���/   k
���

)	�#! ��� &���  &��? `�-��� �! $�����: A
� +���2    ���� �

  F��U Y�WE n
 ��
��S8��%��$�� .  �G��/  !��? f��  

�8$�����:+ )0 )	�#! ���/ �	?���G  :�� ����? ��S8
)�8   �

5"/ `�-���   k
��� {��� $!  .��
��S8)!���    ���� 
���.

  ��
��S84    �8    ����"
 +�W1 &�,�� +���� Y�WE�	��8  .

  �	a  f��  �� )RSN�  &��?  `�-���   ��N +2   )	�#!  $T	�

 �	a f�� �� .�
�$% +���)RSN�  )	�#! k
��� ,�� �R�� +

  &��? `�-��� ��� &��� +���1   �W1 &�,�� A
$�S0 )! $T	� 

����/    2
�,B� �W1 &�,�� 
&��? 2
�,B� �! � ��
 �!�  ) ���N  

3��  .( )RSN  S0� ��8�
 )0 f��  +�$N���    ��  p	�T
$0

)	�#!  K�7�?  A
� ���/ Y�� ����/  f��$! 
]�$%�
���  )! 

����? ��
��S8  � Y�� `�-���   ��
��S8���  &��� k
��� .

  ��
��S8 g�7� ����? �6�S�� p	�T
$0 f�� �� ���5    �

 @��	� �7W	� ]�$%�
��� ��� � Y�WE n
 ��
��S8 ����

���  ���� p	�T
$0 f�� �� .@��	�$?
A  ���  J-Bessel  

  �@��	�$?
A    g�7� ����?5    ��
��S8 ���� ��$S8 )! )W7�

8    Y�WE���)!  ,��  p	�T
$0�0  f�� .  )R����8$�����:  +

  � ]�$%�
��� )! ��/ ���� f��$! ��� 
��
��S8 g�7� ����?

) ���/ )	�#! ��
��S8 Y�� ���N  3  ��/ ]�T�� K�7�? �� .(

11  +�$! Y�WE Y�� ��#a ��$S8 )! ]�$%�
��� ���f���8  +

����) p	�T
$0-  �6�S��-  ����) p	�T
$0�0 � ( ��N -  

�6�S��-  �! .�B$% ��$E ���$! ���� ( ��N    k
��� )! )N�?

  $D�  ]�$%�
���  ���)6�a�+   (Hole effect)   )!  &��	G ��� 

.�/ )�1�	/ @��	�    )�
�7� �
�#� ��f���8  � ��WE +

  A�! �� ��� &��� ���. A��� f�� �8  �8� &�� f�� ��WE +

  
)RU�B {�"��@��	�$?
A    \�1 �6. A!$0 +�$! ������ 

 ,�� +���� +���. A��� ��� Y�ST� �� ���  +$�S0 +�W1 &�

  )! ����f���8  ��WE +�	��8  ) ���N3  5U�J k
��� (

  )�
�7� � +��� )	�#! �� f���8 A
$�S0 �! +���. XR�-� +

 &��� �� �W1 &�,�����8� .  

 

  

 Y�*(3: �>	�'_ 0���.��
 ��  !��" �N	
��I ��	  !�	) ;  

 f�� &���
!� �  
��?

 &  

  ���

 ��
���

]��  

  ����

eS8

 ��
�  

 ����?

 g�7�

eS8

 ��
�  

RMS

E  

MI

E  

 p	�N$0

 �6�S��  
-   �7W	�  1  5  

2237 /

0 

07/

0 

 ���� p	�T
$0  -  
J-

Bess

el  

8  5  
2351 /

0  

12/

0  

$0�0
T �p	  

 ����  
-  

 )6�a$D�

�+ 
4  11  

*.208

8/0  

03/

0  

 &��8� � {�"��

)RU�B  
2  -  8  8  

2314 /

0 

14/

0  

  !��?�:
 )G��/ �  -  -  8  8  
2315 /

0  

05/

0  

 )RSN�	a� +

  ��N  
2  -  -  -  

2415 /

0  

06/

0  

 )RSN�	a� +

 �R��  
1  - - - 

2623/

0  

55/

0  

 :* �W1 &�,�� A
$�S0  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


� ����� �	
� ��
 ������������� ������
 �
�� � ���
�������  �� !��" #��
$  ...  /  � ���,	 #��5����"                               

  

 

856 

 

 (b'c>D  ',1I*,�  d,�O��"�" 0�� '� ��
 ��  !��" ;

#��5  

  �!  )�
�7� �� ���� p	�T
$0�0 f�� )0 �
�T�.  ��

  $
��f���8    �#N f�� A
$����	� &���
!�  �6.  A!$0 �

\�1    )�7�  �L6  �/ )�1�	/)	#:�	!  �!  \�1 �6.  A!$0 +

]$� �� f�� A
�.��,B�ARC GIS ) �/ V�� 5"/ 7 .(  

 

 

  

��� 3 : 'c>D',1I*,� !��" ;#��5 d,�O��"�" 0�� e�5
�� ��
 ��  

 

  
)�6�W� ���� )7W	� �G�Z?�� F�7�� )�7� )! )N�? �!

�S�E �� �S0 ������ �� Y�Z?�� F�$��[?  �!$u ��S/ +�8

  $���!���  Y�Z?��  ���  &���  ,��  +���.  +�8,�6��.  .Dy?�$  

	������.����� \�1 �6. A!$0 &�,�� $! +    �?��U �� A
�

  )�7� )0 ��� )	#:+�	!   )�/��� ��1��	"
 F�$��[? A!$0

  �s�! �� ��S�E �8    $���! A!$0  ST?��� )0 �T�. �� .

!  )7W	�  A
�  �8��%  2/�:)  �  ���  �1��	"
  �R0  ���

 ]�G 
���� ��� �	�� )7W	� �� �8��% ��? F�$��[?Dy?� $  

  �6. A!$0 �$�1o $! Y�Z?��������?   )R��� A�S8 ��  �/��

  +���. +�8,�6��. A�	�S8 .�/�!Dy?�$  	������  A�! +Dy?�$  

 $��Z? ��� ���� &��� \�1 �6. A!$0 &�,�� $! @�/ �U��

  )�7� )	#:�	!�6. A!$0 +   &��� @�/ )�7� )! )N�? �! \�1

���8�  2-!�8  @�/ +���� )0 �
60-30   �U��  �	��8    �

  �#N &.�8    �E$/ `�	N � `�	N �#N +�������    +����

  \�1  �6.  A!$0   ST?  &�,��  A
$�S0��� A�	�S8  .

�������  $���!  \�1  �6.  A!$0   ST?  )0  +���   +����

  @�/60-30  �U��  ���    )! )�J�� A
� �� @�/ �#N ���

  �E$/ ��S/ � �6�S/ F��U���  �L6  . ��&��?    )��% A
�

  )0 �$0 g��	���Dy?�$    \�1 �6. A!$0 &�,�� $! @�/ �#N

  @�/  �U��  ��  $���!���  )0  K��	�  $
��  .��$x0�   +����

  @�/ &�,��30-12  �U��   �E$/ ��S/ � ��S/ �#N �

�� �	/�!  1 �6. A!$0 �����  ST? ��  .�	��8 �����1$! \�

)!  �6.  A!$0  ����   ST?  ��  �?��6�W�  ������  �R0  ���

  �����1$!  \�1���    �#N  ��  \�1  �6.  A!$0   ST?  �

 $���! �E$/ ��S/ � ��S/���. 

  

  � fX�ND�'O�� �;   

8 \�1 �6. ���� �?�SG �	a$    &��	G )! A!$0 j1�/

  ��� ����� )�B$% $^� �� \�1 �6.���
�!  ��    �/�� $^�

  ���J )058   5�"�? �6.  A!$0 ��  \�1 �6.  ����  �U��

  ��� ��/ �  &C�$��� � &C����8 
&9��0�   �6. ���� �7!��

  .�	8�  ��  5�"�?  ��  \�1��  �,N�  A
�  +�8���B�  �	���?

  &���  ?$� �W���$�u � �W��� �
�$/ )! ���� �?��Z��

��
� �
�$/ �� )0 �	8�  �8$�����: n? n? +$�% ������ �.

  ����� ��#	��:�U�H1   &. ���S0 )! )N�? �! )0 &C�$���

  �� V�����0�+�8   ,t�J  &.  $!  $D��  5���G  ���0  ��?$�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


 #��� 4�RRR��RRR	16 #���� 44  41401             

  
 

857 

 

  �� .�	��8 �"
C�6�0� ��S8� &�"�� )! )N�? �! )�6�W� A
�

 F��U )! $�����: A
� �W��� 5���G �� �6. ���� +$
L:$D�

������  �"
$�"6�  ���0 f�� ��  ���Z��� �!  �R0  �  �/ +$�%

! �6. A!$0 eM�) 5�"�? +�,N� �� �"
 &��	G  ���� ��	8�

  ��$! F��U �� &���! �? �/ ���$! nR! �"6�� f�� )! �6.

 A!$0 F��Z�� ���B�  ���� �,N� $
�� ��	0 �� � �
�#	? )! �6.

&. �6.  .�$0 �!�
��� ��  

6.  A!$0  ���.$!�  7�?  ��  \�1 �K   ���  &���  $I�J

����:  ������5  �$?�@  KSG  ��  \�1  A!$0  10-0  

�����+$��    $!�$!  )�6�W�  ����  )7W	�4/6  A?  $!    ���"8

���.   �� �6. A!$0 &�,��V�����0�+�8    )! &�$
� �0�14 

  V��7? ��SG ��$% ����/    5��/ )06/0<  
6/0    �?2/1  
2/1 

  �?75/1    �75/1>     ) ��� �U��20 &�,�� )! )N�? �! )0 (

  \�1 c�H-� ]$N �����2/1 –  8/1  ]$%  ����� $! $��


@�"�   ) �R1�� F��6�W� $x0� ��12  �  22 &�,�� 5E��J (

  KSG �� �6. A!$010  �����+$��   ���J \�1    �� $�S06/9 

  e:  .���  ���"8$!  A? ��&��?    A!$0 &�,��  �B$% )T���

�R�1 �Z�0 �W� �� )�6�W� ���� )7W	���� $�7B �
 V0  

  �� �6. ���� $7B )! )N�? �! )0V�����0�+�8    5!�E ��?$�

� .��� ��t�?��
 k  6��. �� 5U�J� �8,+  ���.+  7�? ���K    $I�J

  &�����  5���G A�! �� �8� $D� �#N 5��G �#	? �B�$%�
,�B

�	�����7�  F�$��[?  $!  +���  6.  A!$0�  6.  ����  ��    \�1

  .���  )�/��)! ��� +)0  ����  ��S/  �#N+  !�$��
A   �

����  `�	N �#N+  $�S0
A  ��&�,  6.  A!$0�  6.  ����  � �  

  \�1����Z? .�$  )	#: )�7��	!+  6. A!$0 �  � \�1� ,    �!

���
k  [? .��� ��%��� ��B��F�$  6. A!$0�    F�#N �� )7W	�

/�
@    ��?Dy?�$  [?��F�$  % 2/�:�8��  ��$E \�1 KSG �

/  .���  )�B$%� @  !�	N�   KSG  &��!  V0  �RG  )!  )7W	�

%  2/�:  �U��  �  \�1� 8��  �?$��
  ��$B  �! 
2    \�1

!�$��+  %  2/�:  28�0  .���  ��/  )N���� 8��  /�@  

!�	N� 	�� )! � ���� 28�0 + !$06. A � $� �� \�1 )!
  K

,T? 
�$�/w
)  �
)�  	�S8 � � A  � F��/$?
)�    KSG ��

�
)�  �����    .���  +��� � $���! �!��� )! )N�? �! A�	�S8

@�/  ��  $?  A�t�:  �  $���!  �6.  ����  ��6�?  
�6�S/  +�8

  )!  $T	�  )0  ���  $?�	0  �#��/  A
�  ��  &.  )
,T?  �G$�

  �!  )�
�7�  ��  \�1  �6.  A!$0  2
�,B�  �!�	N  +�#��/

��) ��/14.( ��  
�!��� 
F��$J )N�� 
O$! `�o )0 �T�.

@�/  $x0�  ��  �8��%  2/�:  Y��  �  2
��$B �6�S/  +�8

  F��Z? ��� F��Z�� �!$u `�	N � �!�	N +�#��/ �! ���0

)I�J  ��  ��/  ��8���    F��6�W�  $�
�  �!  &��S8  
��	%

.���� ����-S8  $?w�! )0 �	a$8 
A  ��&�,  6. A!$0 �  1  \�

�W��  / ���@  6�S/�   �  )7W	��,  !)��&�,  46/8   $!  A? 

 � )0 ��� ��/ ���.$! ���"8�&��?    �Z%)I�J    �� ��	%

6. A!$0 q��6 �� Y�ST�� 7B�$  ���. $7B 6. A!$0�   )7W	�

�� ����?  /�� �  �$a ��+  �$a K��	� �� {����+    �/�! ���.

! �� �G�! )0�A    A�B��:
)�8+   ��$7��� &�"�� )0 ��/ &��N

 : ��  ?$� �����  S�� �		0B$� �� .�  6��B���8 +  B�,
C�6�
"� 

%� &�8�  � )6���	a�,  6�? 28�0 )! $T	� � ��/ 5�-�� �    ��

�$a 5HB ����
    ����E����  ����� A!$0 28�0+  � )! � V�� 

����$% f��,% �� �$a ��x� $D� F��6�W� �1$! �	a $8 .

��$0���    $^	!  ��������   �J ��  +�$a  ��  ��x�  $D�  A
�

�/�!  ?$� ��B$d  )6  $T	� g$Z� +�$a � {���� +�$a � (

���� 28�0 )!�� \�1 �6.���$% �  �� ��#	��: A
�$!�	!  ��/

  
��
��  ���� +���!�  ��  ��	% )I�J �� )0)	����8  �!  �


  � )6��"
 )	���$% �8��% 2/�:)��%�8  ���#! � {���� +

  ��$E  �$a  ���� ]��  +�$a  5U�  ��  ��!  )RJ$�  ��  �  ��$�%

 ]�� +�$a �?���G )! ��S� ���Z��� �G�Z?�� F�7�� {���$!

  .��$% 57�	� ���w�! )! � ��/ ��u. ��� A�
�:  ?�$� ��

  K��	� �� Y�Z?�� 2
�,B� �! ��� 28�0 )! )N�? �! )0 �$a

  ��� A�
�: �I��� �� �8��% 2/�: 
�����8�0$�
 $?   ��

 �� �� ��1 �"
C�6�	B 5J�$� 
��� w�! �I��� �� &�8��%

�� �		0    �$�
 $?    ��� )! �� ]�� +�$a �#N ]�w �%���.

�� �����.  �$!�	!
A   @��$?  �
�$N�  �  ��
$
��  F�S�SH?

�� )�6�W� ���� )I�J �� A!$0  F�$��[? )! )N�? �! ��
�!

��/ o�-?�  @�/  �#N.    +�$!  $I�J  )�6�W�  �� f��8�  +

������ &�"��  )0 +$�����:  $8 �!������  +���&.�8    ��N�

  )!  &���!  K
$�  A
�  ��  �?  ���/  )	�#!  �/��@��	�$?
 A 

  ����� A
� �� .�B�
 ��� �/�! ���� �� �W1 A
$�S0 )0 f��

  A
� ��� &��� �6. A!$0 $�����: ]�$%�
��� F��U�H1 ���$!

  �Z��I ���"� �����S8 +���� $�����:�	��8  .  A
� 5�6�

  X��I ���"� �����S8�� ����?    ����?)��S��8  �� V0  +

  �?��6�W� ���������5���G . $Dh�  $! F�$��[?  A!$0 �6. 

�� n
 ���� ��?�0 �����  �� ����? &. ������ �/�!  ��
� )0 

��J ���$!  F�$��[? ���"� &. �! �����
��8+ +��
� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


� ����� �	
� ��
 ������������� ������
 �
�� � ���
�������  �� !��" #��
$  ...  /  � ���,	 #��5����"                               

  

 

858 

 

 )N��� ��/ )25 )! )N�? �! A
� $! ��'G .(  +�8 ���0�B ���?

  ��'G $? 
K�E� �!�
��� ��^	� )! 
�6. A!$0 �$�1o $! $D��

��  ��#	��:  \�1  F��U�H1  $! �  n
C�6��!  5���G  ��/

���/ )�B$% $^� �� F��6�W� �� ,�� �S�RE�  )26.(    �
�#���

  ��#	��:����/    ���C�$:�8  �?.  +Dy?�$    +�8$�����:

 F��RSG  +�$N�  ��  ��!  ������  A
�  ��  �B�$%�
,�B

  K
$� A
�  �� �?  .��/ ���$! ,�� +���,�-!.Dy?�$    F��RSG

  $!  +���,�-!.�
%9��8  A!$0  @��$?  5�����:  �  \�1  +

 .��$% j-��  

   

 

References 
1. Andriuzzi, W.S. & D.H. Wall., 2017. Responses of belowground communities to large aboveground 

herbivores: Meta‐analysis reveals biome‐dependent patterns and critical research gaps. Global Change 

Biology, 23(9): 3857-3868. 

2. Bakhshande, L.S., H. Kazemi A. Soltani & B. Kamkar, 2020. Zoning and Evaluation of Carbon Sequestration 

Potential, Primary Net Production and Carbon Allocation Coefficients of Soybean (Glycine max L.) in 

Gorgan Township. Journal of Agroecology, 12(3): 541-559 (in Persian) 

3. Bauycos, G.J., 1962. Hydrometer methods improved for making particle size of soils. Agronomy Journal, 56: 

464-465. 

4. Bettiol, W., R. Ghini, J.A.H. Galvão, M.A.V. Ligo & J.L.D.C. Mineiro, 2002. Soil organisms in organic and 

conventional cropping systems. Scientia Agricola, 59: 565-572. 

5. Gee, G.W. & D. Or., 2002. 2.4 Particle‐size analysis. Methods of soil analysis: Part 4 physical methods, 5: 

255-293. 

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

carbon sequestration in agriculture: approximation of main effects using CENTURY. Environmental 

Modelling & Software, 18(10): 899-913. 

7. Hoshangi, N., A.A. Alle Sheikh & H. Helali, 2015. Regional assessment of solar radiation potential by 

evaluation and optimization of interpolation methods in Iran. Journal of regional planning, 16(4): 1-16. (In 

Persian). 

8. Hu, K.L., Y. Yu, F.R. Zhang & R. Wang, 2006. The spatial-temporal variability of soil organic matter and 

its influencing factors in suburban area of Beijing. Scientia Agricultura Sinica, 39(4): 764-771. 

9. IPCC, I., 2018. Summary for Policymakers” in Global warming of 1.5° C. An IPCC Special Report on the 

impacts of global warming of 1.5° C above pre-industrial levels and related global greenhouse gas emission 

pathways, in the context of strengthening the global response to the threat of climate change, sustainable 

development, and efforts to eradicate poverty. The context of strengthening the global response to the threat 

of climate change, sustainable development, and efforts to eradicate poverty:32p 

10. Javadi Tabalvendani, M.R., Gh.R. Zehtabiyan, Sh. Ayobi, M. Jafari & M. Alizadeh, 2011. The role of 

different land use on the soil carbon sequestration (case study: noumeh roud watershed, nour province), 

Natural ecosystems of Iran, 1(2): 146-154.  (In persian) 

11. Jose, S. & S. Bardhan., 2012. Agroforestry for biomass production and carbon sequestration: an 

overview. Agroforestry Systems, 86(2): 105-111. 

12. Khoshyar, F., G. Dianati Tilaki & M. Abedi, 2020.The effect of land management on soil fertility 

characteristics (Case study: Rangelands of Kohneh Lashak, Kojur, Mazandaran). Journal of rangeland, 14(1): 

25-36. (In Persian) 

13. Lakzaeianpoor, Gh., O. Mohammadrezapoor & M. Malmir., 2016. Assessment effects of climate 

change on runoff in Nazloo Chai River. Gegraphic and Development, 42: 183-198. (In Persian) 

14. Lal, R., 2004. Soil carbon sequestration to mitigate climate change. Geoderma, 123(1-2): 1-22. 

15. Luedling, E., R. Kindt, N. Hunth & K. Koenig, 2014. Agroforestry systems in a changing climate – challenges 

in projecting future performance. Current Opinion in Environmental Sustainability 6: 1-7. 

16. McGrath, D. & C. Zhang., 2003. Spatial distribution of soil organic carbon concentrations in grassland of 

Ireland. Applied Geochemistry, 18(10):1629-1639. 

17. Mchunu, C. & V. Chaplot., 2012. Land degradation impact on soil carbon losses through water erosion and 

CO2 emissions. Geoderma, 177:72-79. 

18. Nair, P.R., V.D. Nair, B.M. Kumar & J.M. Showalter, 2010. Carbon sequestration in agroforestry 

systems. Advances in agronomy, 108: 237-307. 

19. Page, A.L., R.H. Miller & D.R. Keeney, 1982. Methods of soil analysis, part 2: Chemical and microbiological 

properties. Mdison WI: American Society of Agronomy. In Soil Science Society of America: 595-624 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html


 #��� 4�RRR��RRR	16 #���� 44  41401             

  
 

859 

 

20. Parvizi, Y. & M. Gorji., 2013. The effect of dry land management factors on soil organic carbon in the Merck 

basin of Kermanshah. Land Management Journal, 1(1): 81-89. 

21. Price D.T., D.W. McKenney, I.A. Nalder, M.F. Hutchinson & J.L. Kesteven, 2000. A comparison of two 

statistical methods for spatial interpolation of Canadian monthly mean climate data. Agricultural and Forest 

Meteorology, 101: 81-94. 

22. Rabiee, M., M. Majedian & M. Kavoosi, 2021. Effects of Tillage Systems, Planting Method and Nitrogen 

Amounts on the Yield of Rapeseed (Brassica napus L.) and Some Properties of Soil in Paddy Field 

Conditions. Journal of Agricultural Science and Sustainable Production, 31(1), 221-237. (in Persian) 

23. Rossi. A.M., D.R Hirmas, R.C. Graham & P.D. Sternberg, 2008. Bulk Density Determination by Automated 

Three-Dimensional Laser Scanning. Soil Science Society of America Journal,72(6): 1591-1593. 

24. Sanderman, J. & J.A. Baldock., 2010. Accounting for soil carbon sequestration in national inventories: a soil 

scientist’s perspective. Environmental Research Letters, 5(3): 034003. 

25. Schoning, I., K.V. Totsche & I. Kogel-Knabner, 2006. Small Scale spatial  variability of organic carbon stocks 

in litter and solum of a forested luvisol. Geoderma, 136: 631-642. 

26. Sheidai Karkaj, E., A. Sepehry, H. Barani, J. Motamedi, 2017.  Soil organic carbon reserve relationship with 

some soil properties in East Azerbaijan rangelands. Journal of Rangeland, 11(2): 125-138. (In Persian) 

27. Tornquist, C.G., J. Mielniczuk, & C.E.P. Cerri, 2009. Modeling soil organic carbon dynamics in Oxisols of 

Ibirubá (Brazil) with the Century Model. Soil and Tillage Research, 105(1):33-43. 

28. Wang, S., X. Wang & Z. Ouyang, 2012. Effects of land use, climate, topography and soil properties on 

regional soil organic carbon and total nitrogen in the Upstream Watershed of Miyun Reservoir, North 

China. Journal of Environmental Sciences, 24(3): 387-395. 

29. Wen, W., Y. Wang, L. Yang, D. Liang, L. Chen, J. Liu & A.X. Zhu, 2015. Mapping soil organic carbon using 

auxiliary environmental covariates in a typical watershed in the Loess Plateau of China: a comparative study 

based on three kriging methods and a soil land inference model (SoLIM). Environmental Earth 

Sciences, 73(1): 239-251. 

30. Yadav, V., G.P. Malanson, E. Bekele & C. Lant, 2009. Modeling watershed-scale sequestration of soil 

organic carbon for carbon credit programs. Applied Geography, 29(4): 488-500. 

31. Zhang, C. & D. McGrath., 2004. Geostatistical and GIS analyses on soil organic carbon concentrations in 

grassland of southeastern Ireland from two different periods. Geoderma, 119(3-4): 261-275. 

  

  

  

  

  

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
01

.1
6.

4.
13

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 r
an

ge
la

nd
sr

m
.ir

 o
n 

20
26

-0
1-

08
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.20080891.1401.16.4.13.1
https://rangelandsrm.ir/article-1-1170-en.html
http://www.tcpdf.org

