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Abstract Article Info 

Background and objectives: Soils are one of the largest carbon stores in the 

biosphere with the highest carbon storage potential to mitigate the effects of climate 

change. The aim of this study was to investigate different land uses on carbon 

storage and other physical, chemical and biological characteristics of the soil in 

Shahriar.  For this purpose, rangelands planted by Atripleses with the time period of 

26-year, 16-year and 11-year and 18-year-old Haloxylon, and agricultural lands 
including rainfed and irrigated cultivation, as well as control lands were selected. 

Methodology: Soil samples from the depths of 0-10, 10-20 and 20-40 cm were 

randomly and systematically collected and analyzed. After drying, the soil samples 

were screened by a 2 mm sieve and then the percentage of stones and pebbles were 

determined. Then soil fratured were analized: texture (percentage of soil 

constituents) using hydrometric method, acidity of saturated soil extract by pH 

meter, electrical conductivity in saturated extract by EC meter, soil lime by 

calcimetric method, nitrogen by Kjeldahl method, phosphorus by 

spectrophotometric method, sodium and potassium were measured by film 

photometric method, soil organic carbon content was measured by Walkly-Black 
method, and apparent specific gravity was measured by the clod method. Microbial 

respiration of soil samples was measured through a closed bottle, carbon and 

nitrogen of microbial biomass by fumigation-extraction method and metabolic 
contribution by dividing the released carbon dioxide (mg of carbon per gram of soil 

per hour) by the microbial biomass of soil carbon (gram of carbon) per gram of soil) 

was calculated. The microbial contribution was obtained by dividing the two 

parameters of soil microbial carbon (mg carbon/g soil) by soil organic carbon (g 

carbon/g soil). One-way analysis of variance (ANOVA) was used to compare soil 

data among different land uses. . Duncan's test was used to test the difference at the 

one percent level (p<0.01). All statistical analyzes were performed using the 

statistical software package of SPSS.         

Results:  The results showed that the physical, chemical and biological 
characteristics of the soil were significantly different (p < 0.01) between different 

land uses, so that the highest amount of carbon storage was related to irrigation 

treatment of 1.38% and the lowest rate was related to the control treatment of 
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0.14%. Also, the lowest bulk density is related to irrigated treatment of 1.36 gr/cm3 

and the highest amount of basal respiration is related to 18-year-old Haloxylon 

treatment of 0.73 mg CO2 g−1 day−1. and Also the highest amount of microbial 

biomass carbon related to irrigated treatment of 124.55 mg g-1 soil. In general, 

agricultural lands have more potential for carbon storage than other land used by 

the studiy in this area. Finally, it should be said that different land uses have a 

significant effect on the physical, chemical and biological properties of the soil, and 

play a significant role in the long-term carbon storage in the soil.                                              

Conclusion: This research showed that success in restoring desert areas by using 
these species depends on knowing the relationship between soil and vegetation. The 

physical, chemical and biological properties of the soil affect the carbon exchanges 

between air and soil. The type of vegetation and land use are factors affecting soil 
properties. This research shows that the most appropriate ways to store carbon in 

the soil are preventing desertification and deforestation, also preserve and restore 

vegetation cover. 

Cite this article: Azariyan moghadam, F, A. Sadeghipour, S.M. Hojati, Y. Kooch, 2022. Effect of Different Land 

Uses on Physical, Chemical and Biological Characteristics of Soil, Shahriar, Tehran Province. Journal of 

Rangeland, 16(2): 481-496. 
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?�@ .4��� �F�$ 'K��% 	F#V ,��-  /$�� ��8pH    �	5t��
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���AT:  ��8  .��
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A��^�8   ��%���8 � ���t�%)2016(  A�	� p��	5 ��H�$ �

?�@ %�  15	$  �  ��%���� �	�%��  %�  �%  ��X:  ����X  ��8

  �15	$ ?�@ ��$� ���� ���� n��
� .����� %�	M ��%	� �%$

	
�� .4�� ?�@ %� A�	� �	�@B %� 	P$ e@��  ��H�$ A�

 '�  o�	$ A�	
����  15	$ �	�%�� '�  o�	$ A�	� �	�@B

?�@  '����  ,�6�  '�  ��  ��%����  �	�%��  ��%����  ��8

 %� ���	��$ EF�5 ��H�$ !�J A�� �� �� �6X ��$ �� ��q

 ���	��$ EF�5 ��H�$ �V	0 �� ��� 	
��� ��%���� ?�@

 .�� 	
�� 15	$ �	�%�� %�  

%� N��F
$ ��8 �	�%��  �+�S5 � �	�@B ��H�$ %� �C�

 �C�%� �	�%�� Q*
R$ h���  	�P�5 ���%�� ����� 	�P�5 A�	�

�$ �% ?�@ 4�F�� ��% 	������� �� ��5 N��aS@ �	��

�	�%�� 	P� %�� � ��� ?%� .�	� ��%	� ?�@  Q*
R$ ��8

�$  ?�@  N��aS@  	� ��	�  �/���$  %��8�%  ���5

L��S5%�  �	�%��  4�	��$ %� �	�� '���$  Y0��$ %� �C�

 �C�%� �	�%�� 	��O5 �� �6X A�	� �	�@B '� �����X �� �����

�$ 	��O5�$ ����U �� hC$ 4��8� ���) .��40  '� (

  �	�%��  ]�R
��  �  �C�%�  m�Za  4�	��$  p/�  A��8

 �	�@B  ��H�$  D��HV�  ��	�  '7K�$  	8  s��	�  ��  p���
$

�%�� 4��8� A�	� �+�S5 ��H�$ D8�� � A�	�'.6�K$ . �

�	�%��  	P�  ��%	�  '�  	C�J  	�  �C�%�  Q*
R$  ��8

?�@ %� �
#�� � ������� ����H�V N��aS@ '7K�$ ��8

 .4�� '
@��	: ��	T5 ��
�� %��	T� %�TU '.KM  

 

G�� � 1	4���  

 
$<�%� 1�4� 
,%N�  

'7K�$    '.6�K$  �%$  %�35  ��	
$*�  �	q  ]�-�  

	T�  ��
�	T��%�    �40  ��	
$*�   %�  l	�  ��
�	T�

  ����Z$ ̋40ʹ 44  °50    �5 ̋12ʹ  5  °50  M	� !0�    � ̋5  

ʹ33  °35  �5 ̋21  ʹ44  °35    �5�	+  6��� �  %�	M  �%��    ,��)

1(  .��p  $�+ �  '7K�$  95/0  �a%�    4�� �  4�#M  
�� �  

'7K�$  '�  7Z5�Y  	C�J  %�  �X  N%a  4V	�  ����  �� p 

4��.  s�
$   ���%���    !��.$  '7K�$  '�t��1/241 

$�*�	
$    '�t��  N%�	J  '-%�  s�
$  .4��5/14   '-%�


�������	�  $�����A  �$�  ,M��J  �  	~���J�  6���'��  

'�p�5	5  3/22  �9/6  
���  '-%����	�  )	�  .4��	5�A    �

	5�	��A  ��$�8�  '� !��5	5�p  5�	  � ��    ��$ s�
$ .4��

R/5�	  t��'�  203   �*�$	
$  *M� � 4���L    3��� 	� '7K�$

 4�� �	� b�@ �i	/$X f�%)30.(  


C4�C  �! ��	1�� 

'���  ��	�  mK�  %�  �?�@  ��  �%��	�535   �%�
�8

  A��� �� E�#��� E�*W�	5X ,$�� 15	$ �	�%��11  �16    �

26    �%��q�5 �18    ���.5 '6��16    mK� %� � ,�V�	:150  

  � ��X 4�� ,$�� ��%���� �	�%�� �%�
�8  ���.5 L��8  

 mK� %� � ,�V�	:100   ���.5 �	�%�� �M�V '7K�$ �%�
�8

4  '��� � �� 	FJ ,�V�	:  _��+� �� �%��	�10-0    �20-10  

 �40-20 �
������ )���� �	
$  '��� %�  �� �.� ?�@ ��8

  � ��� ���� %/+ �	
��*�$ �� b6� �� ��
��  ���� b�@

	� eR�$ �X %� �H�	��� � c�� �a%� EW�) ���4  .(

���8� ,���5 ��H-� �a%�) ?�@ 4V�� �'$���%�   '� (?�@

b�� '� ?�@ h�/�� �%�S+ '
����� ��	
$�%��8 f�%  pH 

  b�� '� h�/�� �%�S+ %� ���	
�6� 4���8 4�*��M �	
$EC  

) 	
$28) �	
��#*� f�% '� ?�@ b8X� (28 �i�	
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)  !��*��  f�%  '�28f�%  '�  	F#V  �(  �	
$
V
�W��

)31) �	
$
V L*V f�% '� L���
: � L��� �(14  �( ��H�$

b*� ��6�� f�% '� ?�@ �6X A�	� )49 kSR$ )	- � (

'@*� f�% b�� �� �	8�j ������) �� �	��28 .(  

'��� ���	��$ EF�5 '
#� �	K� Y�	0 �� ?�@ ��8

������) �� �	��22 �i�	
�� � A�	� �( ����5  '� ���	��$

A�@�5  f�%-   )  l�	R
��3 L�#75  ��  b�6��
$  LT�  �  (

����#�� ) ��� ���X A�	��*�$)	�    %� ?�@ )	� 	� A�	�

��5 4#�� 	� (4+��    	� A�	� )	�) ?�@ A�	� ���	��$
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 U�+V1 �! ����� � ������� ������� =��24�! WC���	� 
��7( L���C . ���1�4� 
$<�%�  

    �	�%��  F   %��.$ I�	Z��  Y�+  F Y�+×�	�%��  F  

 ���H�V N��aS@                  
�	8�j kSR$ )	-  )3(gr/cm **000/0  872/3  19/0  766/0ns   267/0  639/0ns   810/0  

 �H�	��� � c��  % **000/0  033/10  74/10  **040/0  466/3  182/0ns   788/1  

A�  % **000/0  036/15  81/7  197/0ns   689/1  43/0ns   077/1  

3%  % **000/0  228/4  59/6  **039/0  503/3  833/0ns   596/0  

 ������� N��aS@                  

PH    **000/0  955/20  40/0  865/0ns   145/0  189/0ns   434/1  

EC  )Ds/m ( **000/0  035/23  58/0  399/0ns   938/0  970/0ns   363/0  

 L���  )mg/li ( **000/0  014/13  15/8  830/0ns   187/0  572/0ns   881/0  

 L���
:  )mg/li ( **000/0  554/12  82/0  292/0ns   267/1  153/0ns   525/1  

 	F#V  (Mg/kg) **000/0  661/25  15/6  292/0ns   683/18  777/0ns   662/0  

 b8X  % **000/0  820/14  25/2  397/0ns   944/0  654/0ns   794/0  

 �6X A�	�  % **000/0  610/45  43/0  **023/0  132/4  150/0ns   535/1  

 �i�	
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 �
#�� N��aS@                  

 '��: EF�5   1−g 2mg CO(
)1−day 

**000/0  148/80  13/0  **000/0  315/57  561/0ns   893/0  

 '
R����	� EF�5   1−g 2mg CO(

)1−day 

**000/0  489/27  35/0  **000/0  712/31  547/0ns   908/0  

 ���	��$ ��5 �� A�	�  soil)1 -(mg g **000/0  964/99  50/57  **000/0  706/51  120/0ns   362/2  

 �i�	
������5  ���	��$  soil)1 -(mg g  
 

**000/0  586/41  04/10  **000/0  520/62  116/0ns   447/2  

 b�6��
$ LT�  (mgC-CO2 g 

Corg.hr)1- 

**000/0  077/0  0009/0  523/0ns   658/0  264/0ns   283/1  

 ���	��$ LT�  -(mg Cmic g 

Corg)1 

*000/0  952/14  23/67  181/0ns   782/1  417/0ns   059/1  

:**  mK� %� �%�� ��.$01 /0 �:ns  �%�� ��.$ )�+  
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