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Abstract Article Info 

Background and Objectives: Mountainous habitats are sensitive areas 

with lower plant diversity, and degradation caused by human activities has 

resulted in vegetation loss or reduction. This study aimed to investigate the 

impact of different intensities of degradation on soil biological indicators 

in the Mirkola region of Kojoor district, Mazandaran Province, Iran, 

focusing on Crataegus and Berberis, which are the dominant shrubs in the 

mountainous habitats of northern Iran. 

Methodology: Four sites with different percentages of cover (90-100, 70-

60, 40-30, and 10-0 percent) were selected as non-degraded and degraded 

habitats with light, moderate, and heavy degradation intensities. Three one-

hectare plots were established in each habitat, and five soil samples were 

taken from each plot at depths of 0-10, 10-20, and 20-30 cm. In total, 45 

soil samples were collected and analyzed for soil biomass, carbon, 

nitrogen, phosphorus, calcium, magnesium, and enzymatic activity. 

Results: The non-degraded habitat had the highest biomass of coarse and 

fine roots, carbon content, and nitrogen and phosphorus content in roots. 

The highest calcium values were observed in the fine roots of non-degraded 

and low degraded habitats, while the non-degraded habitat had the highest 

calcium values in coarse roots. Magnesium values were lowest in the 

coarse and fine roots of habitats with heavy degradation. The highest 

activity of urease enzyme was observed in non-degraded habitats and the 

upper soil layers, while arylsulfatase and invertase enzyme activities 

decreased significantly with increasing degradation intensity. 

Conclusion: The study findings suggest that vegetation degradation has a 

significant impact on soil ecological activities. Protection of natural 

vegetation can have positive effects on soil quality and health, and the 

study provides valuable information for natural resource managers to 
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evaluate the ecological capacity and nutrient cycles of natural vegetation 

in mountainous areas of northern Iran. 

 

Cite this article: Amani, M., Y. Kooch, M. Abedi, 2023. Effect of degradation intensity of wooded rangelands on root 

characteristics and soil ecochemical activities of Mirkola Region of Nowshahr. Journal of Rangeland, 17(1): 

82-96.  

 
  © The Author(s).                                                            DOR:  20.1001.1.20080891.1402.17.1.6.5   

      Publisher: Iranian Society for Range Management 

  

  

 

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             2 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


 

84 

 

  
 

 

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

 
 (��	 ���
��1   *��  �+
 ,*2,  ����/ ��'�3

 

  

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

2.   �*�+,� ���,(������� ����� �
����  ��!�"# ��
�� ��$���  �%���!��� ���& �
����   ����    .'��(� '
(��  :.�
�

yahya.kooch@modares.ac.ir  

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

 

 ���!� ��/&1	 2��34    

:���!� 6�(  

 0�
� .1
2�–  ��3�45  

  

  

���
�7 8
���  02/10/1400  

 :9
	�
� 8
���31/01/1402  

 ::�
;< 8
���16/02/1402  

  

  

2=	� ���:���>�    

  ���
:,3�� .2;��  

���   �.�(�  

  �.�(�<(�  

  ��=(<�> ��1
!?  

.@
A B=�  

 

:?�� � �!��@   �
��(��
3%    C�,D� �
,E �
�,� B#
�� F<G �����  .� �=��H� I(��� .� .G�� 
� ���
:,3��

��J�(
5 K
�
L��� 
� .,(
2� �  M
��=� � ������ �� ��A�� %�:=� �3
�& N��� O� �	 .���
�    �  .�
L	P
:�

Q�!� ��� .� �.:�R& '
�1
	ST� ���
,�� %
3  
( U�;	 �V!� �  '���� � ��� W(�T� B#
�� J(� O� �(
3

�� �3
�& S��5 �H
?.��& .� �(
X�> O� .���� ��A�� �=� �
�,� �3
�& S��5 O� .$�(� 
( � ���
�  Y�1� %
3

S��5 ��"1
Z Y��O �.[:A�  %
3  %� �
��(��
3%  �� 0�
� �� ���� *
=� ��
:,3��  S3�45 J(� �  �����

K�� �\� .!1
;� .�S��5 J(� W(�T� ]�:T� %
3 ̂ A
� �� �3
�& %
3  �3��A .:A� �5 @
A �:,(O %
3

��. 

:�� � 7	��:��    �_�  
� �2#
�� '����O
� '
:	� C�Z �  ��X� ST� %`���� �H`�( .2;�� �  ��a�� J(��

S��5  J�� %
390    
�100  �70    
�60  �40    
�30    �10    
�0    ��_� .�W����    '���� .� �
��(��
3%    '���

W(�T� K�� � W(�T�) %�
:$3 Y( .!;H .	 .���� C
T:�� �(�� � I	�:� �Y"	 %
3100    �:�  ×100 

 J(� O� Y( �3 �  (�:� �
��(��
3   ��!� �K
!;H J(�  O� Y( �3 0A�  �  .�?�& ���H �a���5   O�) @
A .��=�

B=� O� (K
!;H <��� � .��& �
�h %
310-0 �20-10  �30-20 �:�
	 j;	 Y( �  � %�:�30 �:�
	  �:�

  ×30  �:�
	=X� �  .�� � �  *
2:�� �
��(
�O> .� � ��� �� �:�  J(� O� Y( �3 O� N� �
��(��
3     ��!�45    .��=�

  .�� � �  *
2:�� �
��(
�O> .� @
A  

:A
�B(  ���  � .�(�<(� � �:(O �( 
2� J(�:���.�(�  �  @
A %
3 �
��(��
3%    .�� ��3
�� W(�T� '���

���  �  J��� %��:D� �( 
2� J(�:���.�(�  %
3 �
��(��
3%    .�� ��3
�� W(�T� '��� ��(�� �

3%    '���

  J��[=3 � W(�T� �
��(��
3(.�(� �  �L,? � 'k��:�� %��:D� �( 
2� J(��l
� %���  m� W(�T� K�� 
� �  
3

.�(�<(� �  m�,�� �( 
2� J(�:��� . ��   �
��(��
3%   .� �1
E �  �� ��3
�� m� W(�T� 
� � W(�T� '���

�  m�,�� �( 
2� J(��l
� %���  W(�T� '��� �
��(��  ��� .�(�  �  m(<��� �( 
2� J(�:=� . �� @
A %
3

���  � .�(�<(�  .�(� �
��(��
3( ����  m(<�>  ��1
!? J(�:���  .�� ��3
�� �(�� W(�T� K�� 
�  �  �  O>

 �
��(��
3%  .(l � W(�T� '���  m(<�> J(� ��1
!? W(�T� K�� S(�<?� 
� � �� ��3
�� @
A �(l
� %
3

��!� ��;�  J(�:=� � W(�T� '��� �
��(�� �  @
A O
�
L,?��	� m(<�> ��1
!? J(�:��� .�?
( S3
� %�� 

  �  '> �( 
2� �
��(��
3(  �  .�� ��3
�� �(�� W(�T� K�� 
� � �
��(��
3(  �I	�:� W(�T� K�� 
� �

B=� �  O
�
L,?��	� m(<�> ��1
!? ���2���!� %�
�> K�
L� @
A ]�:T� %
3 �� '
�� %��   K�� S(�<?� . �

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             3 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


      
 

85 

 

��!� S3
� n�
� W(�T�m(<�> ��1
!? �� 0(�> %
3  B=� .�� @
A O
����(� � O
�
L1�	10-0  �:�
	  %�:�

0(�>  �( 
2� J(�:��� %���  @
A  @
A O
����(� � O
�
L1�	 .�W����    �  �
��(��
3%  K�� � W(�T� '���  %
3

  . �� �(�� � I	�:� �Y"	 W(�T�  

���B(  :���C(
:�K�� .� �,�> O� ��
E �o
E S3�45 pS��5 W(�T� ]�:T� %
3    ��G�� 0�
H �\� �3
�&

^A
� ���� �H�� �  .����  @
A �:,(O %
3�� �3
�& S��5 O� �q
LE .� ���  ��
�� '���  K��\� �����

.:?
( J(���
�� .��
� .:��  @
A ����O�(O %�<G� ��1
!? �� �:"r�  �(s� S3�45 J(� %
3S��5 O� �q
LE  %
3

.tT�� S(�<?� ��G �!�"# �3
�&  @
A ��`	 � �L�� %
3�	� �� S3�45 J(� p(
:� .  �  �����  u�tA

O��(�
�  k�1��� '���(Y  �RZ �_
�� .A�h ��(  S��5 '��(� *
=� ��
:,3�� B#
�� �  �!�"# �3
�& %
3  

 ��=�O�� K
�`#�%  :A� � ��
  ��('��  �!�"# ��
��    ���H� � � � �(
=� ��
(
� Y= .  

  

  :7�#B@	�.
 ���
��    �%��
� .
 �v�� .%1402  . �T� K�� �\�(W  .tT�� �� �X�� ����� %
3   �( .�  1
!? ���%
3  ����� =�  � .2;�� @
A�`��  �����  .  �����

17)1 :(96-82.   

  

DOR:  20.1001.1.20080891.1402.17.1.6.5   

���( � �=�� J=X�� :'��(� %���!��              © '
&��,(��      

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             4 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


     ��� ��� ��	
�  �
��� �� ���� ��	�����  �
�� ���� ������ ���	��   $�% E	��3�� �  (��	 /...                                  
  

 

86 

 

 ���!�  

S��5  &�3
�  O�  .L1s�
3 %  ,���
    m�� ���  �O� J  

��  C�,D�  �"��  .�  � 
H  ����O��  �3
�&  S��5  . ��

%�
�,�    O�.L1s�
3%  m��  �3
��(��  .�=G O�  �:��*    � C>

�3�  )�  �q
LE �(m��H�� 
��(� �
3  
A@
3    �  S(
	�?��:,3�  

R1� �(�(�� �
��(��
3%  �!�"# .� �a��� �q
LE  O����N 

O�:,(    �
��A K  �(
5 ��  O�,(�;�D�  ���=3 <,���(   ��   

)31(.   �  % ���  �1>   ���  S3
�  ��3
�&  S��5  W(�T�

��1
!?  �:,�   �A .� �@
A % ��
�  �  *��O  J��[=3 %
3

  �_
�� .A�h � �:,(O�	�   ��  *
"�  .� �� �)40.(    �H�� � 

�1>   ���  �
��(��  �:,��_
��  ���Ax  �  �"��  '����  .�  � 

�� C�,D� �(�RZ 
��> .(<X� y�� � z<(� '�<�� .� ����

m�a��  �  .�1��  ��1��  �  %k���  '
(�G  ������
��(��
3 %  

�!�"#  ) �	�5S��5 m���� � N�� .(  ����O�� �3
�& %
3

.�l ��L�� � ��=� �� %��R&�\� 
��<(�.tT�� � 
3  %
3

 %�<G�  %�(R5���{�  ��  ���
L:�  K��\�  �@
A  ]�:T�

  ��\P
� @
A ��`	 � ��L�� � �$�=� �� � .:��  ����O�(O

�.�(�<	  )  �� 4  .( @
A    �3 �  � �	� �
�& �=� � ��� �:,�

�
��(��    �  |��
���  }
"���  �3
�&  S��5  �  @
A  J��

  * 
!� �1
E .� K������ �  .;��� J(� �  ��   �G� 0�
2:�

���	� .  S��5 J�� I���� m�a��  .� �X�� @
A � �3
�&

  ���(
5 K
��A .~����
��(��  �� ��  .�T�(W  @
A �  ( $�    O�

�G%��(J  D� 0~
,��I  O(�,  ,� � ��
%   �	� 
3���� O� 

��1
!?  .X�:�  �  M
��=�  .�  W(�T�  �  ��
,��  %
3

�
��(��
3%  ��  y�  �!�"#)  �3 34  .( S��5  W(�T�

��!�"# �3
�&  (Y  1
!? O� .G�� 0�
H ."�G��
3%  �
,�� �  

D� � �I  O(�,  �� .� � �� 
� �����   S3
�  ��L��  
A@  

  �
:	�� J�=3 �  .��
� ���=3���L� @
A  �$(    O�m��J(�� 

����\s� 0�  O�� � ��
(  �(�(��  
A@  �	�  )31(.   ��� ��;�

�&4(�  %
3  @
A  �=�����  �  �:,(O  �(
	  
�  .,(
2�  � 

 �3 .� ' �� �
,E 0�1  .� �(
�=�� � �$(<�? %
3�:���
5

  %
�E� 
( � W(�T� �\� ����  
X(� ���&�&  .��&�
��(��  �
3

^A
� '���� .�%��� �"	
�� %
3    ��`	 � ��L�� �	���

 �  @
A�
��(��
3 % �� .G��  ��� �!�"#) ���
�5  .(    

.�(�.�(�  <(�  0�
�  �'
3
�&  %
3.�(�)  
3  
�  �(
3

  O� �:=� �;H2  �������  � (�:�.�(�.�(�) 
3  �;H 
� �(
3

  O�  �:&�<�2  ����G�  O�  �=a��  ST�  (�:�  ����O�(O  %�<

  �  �� @
A�
��(��
3 %  �� u
t:A�  �A .� �!�"#��3   .

.�(�<(�.A�h  �  J���  '
(�G  �  �=��  S2�  
3   �_
��

 ����  @
A �(�RZ)5( ��&O
� y�� � ��1�� '�<�� J(���
�� �

.A�h  ��  m�2:,�  �\�  
��>    �   ���  �(
�=���~k���

�
��(��
3%    J��� ��_�  �"��  '����  .�  �  .:��  ]�:T�

.tT��  ��  �=��  K��\�  ����O�(O  �1>  ��$(<�?  %
3

 ����  @
A �:,(O � �(
�=��  )40(S��5 �J��[=3 .  %
3

.�(�<(� .;	�� .� �3
�&  @
A O� �� �(�RZ �_
�� � C> �
3

�� CRG  ����)13 .(  �&4(� ��
(O��.�(�<(� %
3 .G�� 
� �
3

�<(� .$�(� .�.�( ���  
3    .� �",� � ����  �3
��� �,(O

 .A�h ��!o� J��!� �  ���:,3 �
,E �;�D� K����{�  

  ��=�O��  �
�,�  �(�RZ  �_
���	�  )3.(  ��� .�(�  
�  
3

�O����  ��<�  ST�  %���(
5  WG��  %�
:A
	  S2�  �  ��

��  '
3
�&  ����O��  ����)4 .(    ��&O
�  y��  .h�&�

 ��� .�(�  @
A .� 
3.�(�<(� O� �����  
3�	�    �3 �  
��

  �$�=� �  *
E�
��(��
3  ��R&�\� �
�,���:,3 )34.(      

�� �3
�&  S��5  W(�T�  �  m����  �N��� K��\�  �����

��!���1
!? �� %�� ) ��
� .:��  @
A �=(<�> %
341  .(

m(<�>C��$�� I	�� .� @
A %
3�� ��1�� 
3 S2� ����  

����   �$�=�  �  %�����1>  � 
�  �(
�=��    .(<X�  %
(
2�

  �3
�& �� 
L(� %R{�  ��� .A�h �����  )25  .(*
	 �  %
�3  

m(<�> �(�	 �	
5 0�1  .� ��A�  K����{� .� 
3  �(�(�� N��

��o���  m(<�>
�3  ^A
�� '���� .�  ���L�� 0��,�
:5 %
�3

  U��;�  @
�A���)  ���17m(<�>  .( ���� O> �=��  S2�  � 

���!�'��  'k��:�� W�����1> %
3  W(�T� �  ��  ���� .�

�� �3
�& S��5 �� @
A �  m(<�> J(� ��1
!? j;	 �����

)  �3  ���H  ��\P
�  �D�29  .(<�>( m    ��	��,�  
�  O
�
L,?(� 

3�1����<  5�%
3��� �:	�-  K
L,? '��  �O> W"	 �K
L,?

.�  ���  @
A  �   �������  &  I	���'
3
  ( 
  

���
&����$�m,
3   ��  CRG�J(���
��  . �$( O� m(<�>%
3 

m�� �  .A�h �L,? @
A �
=�  .� ���(> � Ml�=!� �  

@
A
3   
�pH  �l
�  '����? *
!? ��� ) �	�21  .(<�>(m  �>(0-

	O
�
L1�  S2�  E� �
�  <X� � (.  1> � 
� �  ��!� ��'��    � 

@
A� 
3(
L  � ��    N�� .� ��
�,� �
��(�� �(�(��   �
,E

�	�  )41.(    m(<�>�(O
����  3�1����<  �,�  ��  O��
�
	(�  

  � ����T�.�  tA
� '�����  � O� ��>�
��L��  @
A   �	� 

)21.(  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             5 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


 2��7 ,�GGG��GGG�17 2���� ,1  ,1402     

  
 

87 

 

�	���  �r��  ��,�>  O�  ��
E  ��
��  ����  .�  �(
3

  W(�T�  u�tA  �  '���
��
��(��
3%    ��  �!�"#

�&4(��  
�  .:?�&  K��_  @
A  %
3
 ���{�  S2�  ��  ���

  ��  �o���  %���
��&4(�  �:,(O  �  �(
�=�� ��$(<�?  %
3

K��  �\�  u�tA  �  �  � ��  @
A  W(�T�  ]�:T�  %
3

  �3
�&  S��5�
��(��
3%  .L1s�  ��  �!���  ��`	  %
3

z��<& @
A  ���3�45 �  .�	� ��� .~��� ����� �
�,� %
3

�D1
_  )  '��
$=3  �2012(    .��	���    m����  �\� S��5

���h  �3
�&  �  ��(&4 �
3%  @
A  �   .2;��   ��&�O 

��:A� �5  .J(��  ��a��  �   �
��(��  �:=�  �T�(W(.:?
   �

�T�(W(.:?
  C
T:��  ��  .
:�(p  �(J  .!1
;�  �
E�  O� 

R5�\�(�%  .tT��
3%  ]�:T�  @
A  O�  m����    S��5

�3
�& �  �T�(W  �
��(��   ��  )27(  .�3�45 � ��  ��
D	    �  

��D�  )2001�T� �\�  ((W  ���h �3
�& S��5  ��  ��  �� % 

.tT��
3%  ]�:T�  @
A  �   .2;��   5����*
$   ���  .!1
;�  

���H  �� �  .   .�   �  '
��  
��>  �	���  p(
:�  ��1
!?  %
3

@
A �:,(O  ��;��!���� % �  �
��(��
3% �T�(W(.:?
  

)  �?
(  S3
�28( .  K
	�A  )  '��
$=3  �2008  ��3  
�  (

�	���    K��\����h �3
�& S��5 W(�T�    ��.tT��
3%  

]�:T�  @
A  �     ' �� C�Z *
=�

X��  ��  . ��(J    ���a��

  � ��( �
��  �q
LE ���    ��T�(W(.:?
    ���  �  C
T:��

�?�&  ���H  0��D�  �  .(<X�
:�  .(p  �
E�    O�  S3
�

��1
!?)  �� �
��(�� W(�T� �\� �  @
A �:,(O %
311  .(

�	��� Y( �  �    ��
3 *�G���	) '��
$=3 �2014 K��\� �(

S��5  W(�T� �3
�&  %
3   ���h  ��   �&4(� %
3   @
A  �   

  z `�����   ���  .!1
;�  ���H  �� �   .
:�(p    '
�� 
��> B�2D�

.�   �   ��1
!?  �  @
A  ����$��  %
3�
��(��
3 %  

 W(�T� ��!�  S3
�  .:?
()  ���  %�� 32  .(  ��2�2D�  � 

��1  ) '��
$=3 �2018(  �\� %���
�%
3 �� ]�:T� �� �A�� 

O� �&4(�@
A %
3 �  .2;��%� �    ���H .!1
;�  ��� J�h

.tT�� .�  �  '
�� 
��> .!1
;� p(
:� .�� �  �:,(O %
3

�
,E @
A �(
=�� � �$(<�? %
3�:���
5 
� .,(
2� �   ��

��  �
��(��   �$�=�  ��!o�  ��
(O��  �  �  � ��  �����

W	
��)  ���
�  ��15�  .(  (Y  �.!1
;�   '
��  �  '��
$=3 

)2018	���  .�  (�  �T�  �\�(W  �:A�  S��5    ��

{���R5�(�%  1
!?���:,(O %
3    � 
L:	� 
� .��:A� �5 @
A

1���  O��    'krRNA�  !=G��  *
!?  �:�
�( 
�(  @
A  �   �   

��(�
��  ��� �q
LE  �  �T�(W(�.:?
  �   C��G  H���  h � J  

 ���  
2�(.,  ���H  �?�&  .
:�(p   .�   �  '
��  
��>  B�2D� 

%�:�
�%�:���  N���  %���  @
A  %
3  �   ._��
3 % 

��� �q
LE  ��:,3  )35(O��  �  .(�
�    S2��
��(��
3 %  

�q
LE���   ��  ^A
��:,(O %
3   �@
A  .!1
;��%    I	��

|���3  )  '��
$=3  �2019C��G  ST�  �  (H���   ���� 

h�J  
:�  .�?�&  K��_(p  
��>  B�2D�   .�   �  '
��


G(<�(��  �
��(��
3%  "#�!�    
�.��&�3
�& %
3  �	  -

  n�
� �	� J$=� ��
���1
!? S3
�  @
A �:,(O %
3

)   ��9  .(2D�  � �2��  |��	  )  '��
$=3  �2020  �\�  (

  W(�T��
��(��
3%  ���{�  �  �!�"#    ��  ��  �o���  %���
�

��1
!? @
A �=(<�> %
3  O��(�
 �  �� ��  .  
��> B�2D� p(
:�

S��5  �RE  .�   �  '
�� .��X��  �!�"#  �3
�&  %
3

��1
!?  S3
���  @
A  �=(<�>  %
3)   ��30  Y(  �  .(

��	���'�3
:�?   ) '��
$=3 �2021.tT�� ( ]�:T� %
3

._�� �  ��  @
AW(�T� %
3W(�T� � .:?
( .2;�� .:?
��

  ���H �	���  ��� �5����  W(�T� 
� .�  �  '
�� p(
:� .�� � 

��!�  ���{�  �
��(��.tT��  �  %��   �  �$(<�?  %
3

  S��5  W(�T�  .�  �1
E  �  ����   
X(�  @
A  �(
�=��

��!� S3
� n�
� �3
�&��1
!? ��   �� @
A �:,(O %
3

)7)  �:���  �  �,�~�  .(2022 ��L�� ^A
� �	���  .� (

  W(�T� *
"�  .� @
A�
��(�� 
3%  �!�"#  '
:	� �  %
3

.tT��  ��a��  J(��  .��:A� �5  '
:,�&  �  '`�&  %
3

�O���� �	���  ��� B#
�� �  @
A ]�:T�  ^A
� � %��&

  .�  �  '
�� 
��> B�2D� p(
:� .�� ."	
D� @
A ��L��

 �� @
A ��L�� ^A
� �(�� �?� n�
� �
��(�� W(�T�

)24.(  

�
��(��
3%  �=��H� I(��� .� .G�� 
� ���
:,3��   .�

�� C�,D� �
,E �
�,� B#
�� F<G �����   M
��=� � ����

J�(
5  K
�
L���  
�  .,(
2� �  %�:=� �3
�& N��� O�  �	 

��  �� ��A��.���
�    ���  .�  �.:�R&  '
�1
	  �  .�
L	P
:�

Q�!�ST� ���
,�� %
3 � ��� W(�T� B#
�� J(� O� �(
3

�� �3
�& S��5 �H
? 
( U�;	 �V!� �  '����  
( � ���
�

  �(
X�> O� .���� ��A�� �=� �
�,� �3
�& S��5 O�  .$�(�

.��& .�S��5 ��"1
Z Y��O � Y�1� %
3.[:A�  %
3 %�

�
��(��
3%  �� 0�
� �� ���� *
=� ��
:,3��  �  �����

 K�� �\�  .!1
;�  .�  S3�45  J(�  J(�  W(�T�  ]�:T�  %
3

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             6 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


     ��� ��� ��	
�  �
��� �� ���� ��	�����  �
�� ���� ������ ���	��   $�% E	��3�� �  (��	 /...                                  
  

 

88 

 

S��5^A
�  ��  �3
�&  %
3 .:A� �5  @
A  �:,(O  %
3 

  � @
A  �$�=� J�� �2;�� .;��� �(
�� �  
� �� �3��A

S��5 m����   .  �& 0_
E �	���  ��� �3
�& %
3  

  

:�� � 7	����  

 ����"� 7��� �!"#�  

	���  ��� � ��D��    � .2;��  �(H`�  `����   ����� O�

 �����  '
:	��� �  ��X� ST�    N
L���  .�	�  .:?�& ���H

�  j;	 O� .2;�� I	�:�( 
  2050  &���
� I	�:� ��:� �  

  .2;�� .�l
	385  �����:�    � .�l
	 K���E .G�  I	�:�

9/10    .G� ,�	���  �	��  . �W    J��  .2;��5    
�35  

  *
=� �.2;�� W1
Z �(
�?��{G ��G � � �� ��{:� �_� 

  ���Z�	�  ..2"#  m:,�	  B�
;�  @
A  ��(
$(��>  %���

�L1> � � �  .2;��  . ��  ���H *�	  .2;�� j;	 M
"1
Z    I	��

.��&%
3  .[:A� %�  �1�Y  (Crataegus melanocarpa 

M. B.)  �    Y��O(Berberis integerrima Bunge.)  

��5���  .�	� ���  W(�T� 0�1  .� �U�;	 O� ��T� �   %
3

  M
"(�2� .� ��
,��30  m���� �� �  y� S�5 *
	  ���
L:� %
3

.��& J(� O��� �  
3�� ��3
�� .2; K�� 
� �2#
�� . ��-

  '���  ._��  Y(  �  �3
�&  S��5  W(�T�  ]�:T�  %
3

 �o
E  S3�45  

X��  ��G  �0(x  K
tT��  
�  �W(�T�

  :�� C
T:��  

1-    J�� S��5  �_�  
� �3
��(��90    
�100   .� �_� 

  Y�1� 0�
� :�3
� �
��(�� 
( W(�T� '��� �
��(�� '����

)50  ) Y��O �(�_� 45  .��& � (�_� ) ���=3 %
35-  1  

  0�
�  (�_� Rhamnus pallasii L.  �Asteragalus 

gossypinus Fisch. �Bromus danthoniae 

Trin.�Festuca ovina L.   �Thymus transcaspicus 

Klokov. �Medicago minima L.   �Phlomis herba 

veneti L..  

2-    J��  S��5  �_�  
�  �3
��(��70    
�60  .�  �_�   

)  Y�1�  0�
�  :Y"	  W(�T�  K��  
�  �
��(��  '����35 

) Y��O �(�_� 30  .��& � (�_� ) ���=3 %
35 -  1    (�_� 

  0�
�Rhamnus pallasii L.  �Asteragalus gossypinus 

Fisch. �Bromus danthoniae Trin. �Festuca ovina L.  �

Thymus transcaspicus Klokov.   �Medicago minima 

L. . 

3-  ��  J��  S��5  �_�  
�  �3
��(40    
�30   .�  �_� 

) Y�1� 0�
� :I	�:� W(�T� K�� 
� �
��(�� '����20 

) Y��O �(�_� 15  .��& � (�_� ) ���=3 %
35 -  1    (�_� 

  0�
�Rhamnus pallasii L.   �Stachys byzantina K. 

Koch.   �Teucrium polium L.. 

4-    J�� S��5 �_�  
� �3
��(��10    
�0   '���� .� �_� 

) Y�1� 0�
� :�(�� W(�T� K�� 
� �
��(��5    � (�_� 

.��&) ���=3 %
35 -  1  0�
� (�_�  Rhamnus pallasii 

L.  �Thymus transcaspicus Klokov.     �Phlomis herba 

veneti L..  

��K :��27	7 ���L��  

�  J(� ��	��� ST��(
3 O� �a�  ��� %
�3
��(�� 

C
T:�� �� .� .� .:	��5 K��_ 
� m3 � ��  � 0H��E %���  

N
L���  �`:A�  j;	 O� �
(�  0H��E ���{� �_�  � ��G 

  W����:,3) %�
:$3 Y( .!;H .	 .100    × �:�100   (�:�

  J(� O� Y( �3 � �
��(��
3   �3 0A�  �  .�?�& ���H �a���

   ��!� �K
!;H J(�  O� Y(5    � .��& �
�h O�) @
A .��=�

� (K
!;H <���B=� O  %
310-0  �20-10    �30-20   �:�
	 -

�  j;	 Y( �  � %�:30   �:�
	  × �:�30  �:�
	  ��� �� �:�

���  .�� � �  *
2:�� �
��(
�O> .� �.�(�.�(�<(� � 
3 
3

.��=� O�  B=� %
�"� ��) %O
	��G 
330-0  �:�
	  � (%�:�

  Y1� O� � 
L:	� 
�2  ����  ��	 .���� � �  ��:,� %�:�

  J(�.��=�  %
�  �  � '�> �  
370  �:�
	 .G�  K�� .�  ��&

  '
�O24   J(O��  O�  �5  �(
��  �  .����  Y�A  ��
	

.��=�  K
(�:D� �."	
D� 
��> � �:(O ���2� ���� Y�A %
3

  �   �G�� m(<��� � m�,�� �m�	
:5 ��L,? �'k��:�� � J���

0=!1���:	  O�  � 
L:	�  
�  
��>3
��(
�O>   ����
:	�  %
3  �

  �?�& ���H SX�	  ���)20(  ��1
!? SX�	 ��a�� .� .

m(<�>.��=�  �
3  I(���  �  �  �?
�  �:,�  Y(  �  @
A  %
3

  J��!�  �
	�  ��  ��	  �����  '��	
��$��   ����
:	�

|��  m(<�>  ��1
!?  y��  m(<�>  O�  ���   �O>  *�tD�  �X�	

z�� B"#) ��� .~���  ����
:	� %
31  y�� .���� J��!� (

�>  ��1
!?����  m(<  O�  � 
L:	�  
�  O>200  ����  .�  ����  *��

)   ����
:	�  I(���  �D�  ��:,��	  '����2    �  ��
	27  

�:�
	  .G�   
�  O
�
L,?  m(<�>  ��1
!?  .��  J��!�  ( ��&

  O�  � 
L:	�15  ����  '����  .�  K
L,?  0�?��:����
5  �l��

  I(��� �  ��� '��	
��$�� � ��:,��	11pH═   K�� �  �

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             7 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


 2��7 ,�GGG��GGG�17 2���� ,1  ,1402     

  
 

89 

 

  Y(  '
�O  %
�  �  �  ��
	37  �:�
	  .G�    ��&

�O����0(�>  m(<�>  ��1
!?  y��  .��  %��& O�  �5  O
�
L1�	

  K�� .� K
L1�	 0�?��:����
5 �  @
A '��	
��$��1    ��
	

  %
�  � 37  �:�
	  .G� �O����  �   ��&  ���2�  %��&

  I	��  �=(<�>  <�1����3  *�#  �  ���   �O>  0�?��:����
5

  *��  %�:��:?��:$�	�UV 7500    ���  *�#  � 420  

�O����  ��:���
��O����  %���  .��  %��&  m(<�>  ��1
!?  %��&

  <���& *��D� O� O
����(�2/1   �_�   .� ���  
� ��:,��	 '����

 '��	
��$��3  �  ��
	50 �:�
	 .G�  .�� � 
L:	�  ��&  

 ����L M�>+� � �
N��  

.�� �  .,(
2� J��[=3 � 0��D�  �  .(<X� ��a��  �
3

���&�=1��  '��O>  
�  
��>  ' ��  *
���  ��:��  �  �����=	�

.� .�� �	��� �'�1 '��O> 
� ��
(��� ���=3 �	��� ��a��

.tT�� �( 
2� K�
L� 
�� 
( K�
L�  
� }
"��� �  .�(� %
3

K����1
!?  �  �3
�&  S��5  W(�T�  ]�:T�  %
3  %
3

K�� 
�  }
"���  �  �=����� S��5  W(�T�  ]�:T�  %
3


�&B=� � �3.� @
A %
3  .?�;$( ��
(��� .(<X� O� W����

 .,(
2� ��a�� .� <�� J$��  '��O> .�� � 
L:	� .?�#�  �

 �  .(<X�  ��
=�  .��  .:?�&  �
$�  J���
��  .�
&��h

0��D�
�� .:,� �  %�
�> %
3%��<?�SPSS     .T,�20    

X��

  .��  

  

 A
�B(  

�
��� ��
� ���  

  � �:(O  �( 
2�  J(�:������  �  .�(�<(� .�(�  %
3

  �  @
A�
��(��
3%    �W(�T� '���.�W����   66/615    �

903    �  J���  %��:D�  .��  ��3
��  ��
:$3  �  
�&����

.�(�<(���!�  %�
�>  K�
L�  @
A  %
3  J��  �  ��  %�� 

K��  .� �1
E �  � ��� '
�� �
��(�� W(�T� ]�:T� %
3

���  �  J���  %��:D�  �( 
2�  J(�:����.�( %
3

�
��(��
3%    �W(�T�  '���63/29    .��  ��3
��  ��_� 

�
��(��
3%    J��[=3  �  W(�T�  '����
��(��
3(  
�  �

 �'k��:�� %��:D� �( 
2� J(��l
� %���  m� W(�T� K��

.�W����  45/0    �41/0    ��L,?  �  ��_� .�W����  25/2   �

97/1  .�(�  �  ��_�   .�  J���  �",�  . ��  
3  �  'k��:��

.�(� m�	
:5 J��[=3��!� %�
�> K�
L� 
3  J�� �  �� %�� 

�
��(��
3%    �( 
2�  J(�:���  . ���  '
��  .!1
;�   ���

.�(�<(� �  m�,��  �
��(��
3%    W(�T� 
� � W(�T� '���

.� �m�  W����80/0    �62/0    .� �1
E �  �� ��3
�� ��_� 

 
2�  J(��l
�  %���  W(�T�  '���  �
��(��  �  m�,��  �(

��� .�(�  �@
A %
356/0    �
��(�� W(�T� . �� ��_� 

��!� S3
�  n�
�.�(� m(<��� �( 
2� ��  %��;� ��� 
3

���  �  .�(�<(�  �  .tT��  J(�  J(�:=�  .� .�(�

�
��(��
3(  ��(�� W(�T� K�� 
� �.�W����  19/0    �13/0 

 *��G) �� ��3
�� ��_� 1   0$� �1  .(  

�������	 ��� $�%  ����  

��!�  K��\�  �
��(��  W(�T���1
!?  ��  %��   %
3

����  m(<�>  ��1
!?  J(�:���  .���  @
A  �=����� �  O>

�
��(��
3% �W(�T� '���1−2 h 1−N g–+
4µg NH 24/15 �

  m(<�>  J(�  ��1
!?  W(�T�  K�� S(�<?�  
�  �  �� ��3
��

�.��!�  ��#  �  .�?
(  S3
�  %�� �
��(��
3%    '���

 J(� ��1
!? J(�:��� I	�:� W(�T� 
� J��[=3 � W(�T�

B=� �  m(<�>  %
310 -  0.� �  W����1−2 h 1−N g–+
4µg NH   

07/18    �85/10  �  �20-10  �:�
	  �%�:�.�W����  µg 

1−2 h 1−N g–+
4NH   68/15    �77/9  .��  ��3
��  �

  �  �J��[=3�
��(��
3%    �(�� � Y"	 W(�T� K�� 
�

B=�  �  m(<�>  J(�  ��1
!?  J(�:���  10-  0  �:�
	  %�:�

  �@
A.�W����  1−2 h 1−N g–+
4µg NH  35/14    �79/6    �H
(

��!�  S3
�  n�
�  J��[=3  �
��(��  W(�T�  .��  �� 

>  ��1
!? �
	�  J�=3 ��  .�� <��  @
A O
�
L,?��	�  m(<�

�W(�T� '���  �
��(�� �  m(<�>  J(�  ��1
!? J(�:���µg 

1−h 1−PNP g  51/267 �  '>  �( 
2�  J(�:=�  �  �

�
��(��
3(  ��(��  W(�T�  K��  
�  �1−h 1−µg PNP g 

33/66B=�  �	���  .��  ��3
��  �  ���
��  <��  @
A  %
3

  J(�  ��1
!?  J(�:���   �G�  B=�  �  m(<�>10-0  

�:�
	  %�:��
��(��
3%    �  W(�T�  '����
��(�� 
3(  
�  �

  ��(�� �  Y"	 W(�T�  K��.�W����  1−h 1−µg PNP g 

86/384  �13/244    �06/92  ��	�  �  .�
��(�� 
3(  
�  �

  �  O
�
L,?��	� m(<�> ��1
!? ���2� �I	�:� W(�T� K��

B=���!� %�
�> K�
L� @
A ]�:T� %
3� %��   . ��� '
�

��!�  S3
�  n�
�  W(�T�  K��  S(�<?�  ��1
!?  �� 

m(<�>0(�>  %
3  B=�  .��  @
A  O
����(�  �  O
�
L1�	10-0  

�:�
	0(�>  �( 
2� J(�:��� %���  @
A %�:��O
�
L1�	µg 

1−h 1−PNP g  20/279  �13/200  �20/141    �26/95  �  �

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             8 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


     ��� ��� ��	
�  �
��� �� ���� ��	�����  �
�� ���� ������ ���	��   $�% E	��3�� �  (��	 /...                                  
  

 

90 

 

�O
����(�  1−3 h 1−µg Glucose g  86/204  �46/161  �

20/115    �06/87  @
A  �.�W����    � �
��(��
3%    '���

K��  �  W(�T�   ��  �(��  �  I	�:�  �Y"	  W(�T�  %
3

 *��G)2  0$� �2 .(  
  

 O��K1: �
��� P(�
�	� �
N����
� ���) $�% ���30-0  B(�@��� �7 (��B� ���  ���C 9��< �
��� T>B��  

  

  O��K2 : P(�
�	� �
N�� ��������� �7 $�%  �����	 ���.$�% U�/ �  ���C 9��< �
��� T>B�� ���  
 @
A �&4(�  W(�T� K��     @
A B=�     W(�T� K��×  @
A B=�  

 ���2�F  ��!�%��      ���2�F  ��!�%��      ���2�F  ��!�%��   

 O> ����  940/70  000/0    771/26  000/0    775/0  591/0  

 O
�
L,? ��	�  907/88  000/0    919/35  000/0    771/6  000/0  

 O
�
L1�	 0(�>  644/57  000/0    256/62  000/0    967/7  000/0  

 O
����(�  132/29  000/0    692/65  000/0    723/4  000/0    
  

  

 .�(� �&4(�   .�(� N��  W(�T� K��   .�(� �&4(�   .�(� N��  W(�T� K��  

 ���2�F  ��!�%��    ���2�F  ��!�%��   

  � �:(O   .�(�<(�  376/99  000/0   �L,?  

  

 .�(�<(�  491/8  000/0  

���  .�(�  287/92  000/0  ���  .�(�  868/9  000/0  

0�  658/182  000/0   J���
��  660/15  000/0  

J���   .�(�<(�  058/1  374/0   m�	
:5   .�(�<(�  824/1  153/0  

���  .�(�  078/15  000/0  ���  .�(�  767/0  518/0  

 J���
��  084/4  011/0   J���
��  601/2  061/0  

 'k��:��   .�(�<(�  758/5  002/0   m�	
:5   .�(�<(�  539/6  001/0  

���  .�(�  199/5  003/0  ���  .�(�  024/11  000/0  

 J���
��  326/10  000/0   J���
��  991/13  000/0  

 'k��:�� .� J��� �",�   .�(�<(�  164/0  920/0   m�,��   .�(�<(�  576/8  000/0  

���  .�(�  066/0  977/0  ���  .�(�  009/15  000/0  

 J���
��  025/0  995/0   J���
��  783/17  000/0  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                             9 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


 2��7 ,�GGG��GGG�17 2���� ,1  ,1402     

  
 

91 

 

 M3�1: ) V�W(���± �
��� (����� 2�XB�	��
� ���) $�% ���30-0  B(�@��� �7 (��B�  ���C 9��< �
��� T>B�� ���  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            10 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


     ��� ��� ��	
�  �
��� �� ���� ��	�����  �
�� ���� ������ ���	��   $�% E	��3�� �  (��	 /...                                  
  

 

92 

 

  M3�2:  ) V�W(���±  ������ (����� 2�XB�	��� �+� $�%  �����	 ���. ���C 9��< �
��� T>B�� ���  ���E  � ��<� �,����� %
3

K�
L�  �G� ���
�� W���:� Yh����!� %�
�> %
3.tT�� �� K�� J�� 
3S��5 W(�T� ]�:T� %
3B=� � �3
�& %
3 �� @
A %
3.���
�  

  

���B( � Y+� ���C  

��  ����O��  �3
�&  S��5  m����  �  �
:A
	  �����

.�(� � �:(O  �3  ���H ��\P
�  �D� ��  @
A �   �G�� %
3

)8  �18  S��5  J�(
5  �_�  �  m����  �
:	��  J�=3  �  .(

._�� �  �3
�&W(�T� %
3  .:?
(��!� S3
� WG��  �� 

 %O� ��  .�(�
3  ��)   ��10  .(  �J��[=3  N���.��& %�

'
3
�&    � W(�T�  '���  �
��(��    .�  �",�._�� %
3

.:?
(  W(�T�  ��  �  � ��  �:��� 0(l  O�  �$(  ��  '>  '���

� �:(O S(�<?�  .�(�
3    � W(�T� '��� �
��(��     �� '����

)38.(    ��H�� �   }
"���N���  .��&%�    �O� �:(  .�(�
3    J(� .�

	� ��G.��=X� .� �'
3
�& O� N��:� %��   ��(�$( 0=$�

  J(�  �  CRG  '���  �  ��  ��3��A  ��
��  O�  � 
L:	�  � 

�
��(��
3   �� S(�<?�(  �",� � �:(O '�<�� �(
�� �  � ��


.��&  Y�  ��VE  I(���  .�W	
��  ��!o�  
3  �3��A  %��

)  ��� 4  O�  %�
�,�  .(S3�45 
3    .�%�(R5�\�  .�(�
3   O�

  ��
��  @
A  %
3�:���
5.:�� ���  )6  �34  �  37  .(

�
��(��
3%    �:��� �_�  � m���� .;	�� .� ��� �q
LE

m�To �1> .(l %���  P
"1
Z '
3
�& S��5 �
� �:,� �  %��

��  �
��(��)  ���
�8 �
:A
	  .;	��  .�  @
A  �1>  .(l  .(

  �  �� ���#� %��:D� O� %�:��� �( 
2�  ��  .� �X�L	�

 ��  .��  @
A  0A���  .�   ��   �=��  �
�,�  ��:�
?  �����

  � �:(O S(�<?�  %���.�(�
3 �� C�,D� '
3
�& %  )5 �( 

  CRG  �1��	  WG��  �CRG  0�
H  �:��#�  %�:D�  ��(O

�?
� I	�� �(�RZ �_
���� ����O�(O %
3)  ��23 .(      

  ���3�45 � ���  ) '��
$=3 �2014  .� �� �� '
�� (

  W(�T� �(���>  .��X��  �3
�&  S��5  �RE  �  �
��(��

  @
A '�� ��2? .��X�� N�o�� J�=3 � ��� �(�RZ �_
��

) �	� ���22._�� �  �(�RZ �_
�� S3
� .(  W(�T� %
3

�� .:?
( � �:(O �� �L�� K��\� �����.�(�%
3   .:��  @
A

)  ��
�12  �  31S3�45  J��[=3 .(  O�  ��
E  J���5  %
3

,� }
"��� .� �,�>.�(� �(�RZ �_
�� J�� �$( <� �
�  � 
3

)  ��   �G� @
A �(�RZ �_
�� %��:D� J��[=32  �3   �  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            11 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


 2��7 ,�GGG��GGG�17 2���� ,1  ,1402     

  
 

93 

 

5  �(�RZ  �_
��  %��:D�  .�   �  '
��  �o
E  S3�45  .(

.�(�  �  
3�
��(��
3%   O�  �:���  �
�,�  W(�T�  '���

�
��(��
3%    .:?
(  W(�T��	�  ��  N�o��  J(�  .�  �����

0_
E ���
��  @
A ' �� ��<�A�
��(��
3%    W(�T� '���

._�� 
� .,(
2� � W(�T� %
3 .!1
;�  ��� .2;�� �  .:?
(

.:?
( 
� B�
;� �J��[=3 .��
� %��:D� ��o
E �	��� %
3

 .�(�<(� �  �(�RZ �_
�� � J������  O� �:��� 
3.�(�-

 S3�45 �
:	�� J�=3 �  .�	� � �� @
A %
3  J���5 %
3

�  �  '
�����  ..�(�  ���2:	� � %������ S2� �:��� 
3

  S2�  .�  �1
E  �  ����  ������  ��  @
A  �  '
3
�&

.�(�<(�  '
3
�&  ���  %���  �(�RZ  �_
��  CRG  �:���  
3

�	�.�(�<(�  0�1  J�=3  .�  �  �_
��  %�:D�  @
A  %
3

��  %�:���  �(�RZ)  ���
�16   �  39 B�2D�  p(
:�  
�  .�  (

�[=3 . ��  ����T=3 �o
E  .� �,�> ���
�� ��
�� ���� J�

  �( 
2�  �3
�&  S��5  W(�T�  K��  S(�<?�  
�pH    @
A

%��	� @
A � ��� .:	
�) �� �3��A ��3�13  J�=3 �  .(

  �
:	��  Jh �  '
()2010  � �:(O  ��1
!?  .�  �� ��  '
��  (

.�(�
3  �� S3
� %��	� %
��
A � ) ��
(39  p(
:� 
� .� (

   . ��  ����T=3 �o
E B�2D�  


�  .G��  .�  
:�( p  .��	    ���>  O�   S3�45  �o
E �  

1
!?��   

=�  <�>(m
3%  .!1
;�   ���  �    �q
LE  �
��(��  

  ���.�  ��#  �!� ��� %  ���:�  O�  
	(�  ._��
3   ��.  
�  �( J  

� �G�  .=3  <�>(m
3    .���#  ('
,$  �D�  \����  N��   S��5  

�o���  ���H  =��&����  )36.(  <�>( m  �����O>   .� �	� �=(<�>

'>  ��(>�?  �#  �    ����   .�   %,����J���   �  ���>� @
  

3�1����<  �� ��    ��   �H��  �X��  .�  �<?�(S  ��'�<  S���� 

)pH(    @
A�� ��  )17  S��5  W(�T�  .�  �(
X�>  O�  .(

�� �3
�&.tT�� O� %�
�,� �����  �D� �� @
A %
3  ��\M
�

��1
!? �R1 ��3  ���H  W(�T� *
"�  .� <�� @
A �=(<�> %
3

  .��  ��3��A  K����{�  z�T:	  �3
�&  S��5  B�
;�

z��<&  <(�  ) '��
$=3 �2010(  � �J  %��:D�  ���#�  @
A 

� ��'�< 1
!?�� ><�( m ����O> ��!� �"r� }
"���   �G� %�� 

 ��   )26(S�5 .� ��;�
=3 �
	� J�=3 �� .  ��  ��� ��
��

 @
A  �1>  .(l  �(�2�  .��X��  �3
�&  S��5  O�  �q
LE

��  N�o��  J�=3  �  ��  �3��A �:���  �=X�  �  �����

  �  @
A ���#� %��:D��
��(��
3%    ��R&�\� W(�T� '���

  B=�  K��
X�  �  �1>  .(l  .�  �(
X�>  O�  .��
�10-0 

�:�
	��  �
a:��  �R1   ��  ���H  @
A  %�:�  %��:D�   ��

  ���#� N�o��  J�=3  �  � ��  �:���  @
A  �(l
�  .(l  �

����  m(<�>  ��1
!?  S(�<?�  .��X��  B=�  �  O>10-0  

�:�
	  .��  @
A  %�:��[=3�J  �   S3�45    ���  

X��

I	��  |�O  ) '��
$=3 �2009  ( �(�RZ �_
�� .� �� '
��  

@
A  O�  0����  �s� �� �\�'�<  1
!? ��  <�>(m  ����O>  �	�  )41(  .

 
2�  �G�(�    %l
��(�RZ �_
��  @
A �     �q
LE �
��(��

���  .�(�  �  �(�RZ  �_
��  ' �� �:���   
�:	�  .�)  .� 
3

 0_
E  O�  �tA
�   �A  @
A  %<�A�	�  (WG��   m3��? 

'��  1
!? '
$����  ��C��$�[=3 � @
A �  
3�J   W"	

*�$1�� CRG<�> %
3(m  ��  U�;	  ~����
3�  ���   �   WG��

.�� �  1
!?��  *�$1��<�> %
3(m  ����  O>K��t�  '���1��	 � 

�� ��  1
!? '> �� ��`� ���  <�>(=�  ��  ��<  �<?�(S  ���3   .

�  O�	%   (��  *�$1�� ��VE<�> %
3(m ��  j;	 ~����%
3�  

1>�  WG��  "r���  �  �q
LE  O�  <�>(m  �  
30�
2�    K
��_

�
�� � ]�:T� 0���� O�� )   �&41 .(    

O
�
L,?��	�   ����  O�  <�>(m
3%  1��	 '����  �	�    .�

��!� 
� �' ��  ��� �� '> K
L,?%  &��
    CRG 0�
H K��_ .�

�   �� ��>  )25  .(  S(�<?�  %��:D����#�    �0_
E  %<�A

)  @
A29  (n�
�   S(�<?�   �"��  1
!?��  �(J  <�>( m  �   

 ._��
3 %    .2;��  �  ���  �q
LE.��  .!1
;�   ���  

 �",� ��� K�� '�<�� ��\M
� �D� O
�
L,? ��	� �J��[=3

�� ���5 S3
�) ���33�� �
a:�� �
:	�� J�=3 �  .(  
�  ��

  ���  .2;��  �  �3
�&  S��5  W(�T�  K��  S(�<?�

 ��� �:��� m:,�	��� '��  .� % ��� ��� '�<�� �.!1
;�

  �  m(<�>  J(�  ��1
!?  ��  �L��  K��\�  N�o��  J�=3  .�

._��%
3    .�	� .:��  .:?
( W(�T�<�>(m  �>(0  O
�
L1�	 �  

 ����  <�> O�(m  �	�  .�    S2�	
	��  <X� � (.   1> � 
��    �

��!��'��  �    @
A 
3  O
�%   �����    N��  .�  �  m����  �

�
��(��  �3
�&  S��5   �
�,�  �
,E    �	�)19  .(B"# 

S3�45  K��_  .:?�&   I	�� |��1 �  '��
$=3  )2014 �(

�<?�(S  ��'�<  0_
E � ���#�%<�A    @
A � �
��(��
3 %  

���  �q
LE  1
!?��  <�>( m  �>(0    ��  O
�
L1�	�   �(J  

�
��(��
3  l
�   � ��  �	�  )14(  .<�>(m  O
����(�  �� S2���%  

 .A�h � J���  ���'k��: �(
L  � ����  � .��  .� �X�� �����

�"�(0  O��
�
	    O�:���?  �  <���&  .� ��  )21.(  J�=3  �� 

 @
A 'k��:�� � J��� ���2� J�� �$( <� �
�,� .;��� �
	�

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            12 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


     ��� ��� ��	
�  �
��� �� ���� ��	�����  �
�� ���� ������ ���	��   $�% E	��3�� �  (��	 /...                                  
  

 

94 

 

  J(� ��1
!? 
� )  ��   �G� m(<�>41.(    � J��� ���2�  �G�

.�(�  �  �:���  'k��:��  �A  .�)  @
A  �   �G��  %
3

  @
A 0A�  �  �_
�� J(� j;	 O� �"	
�� ^A
���:,3  (

�
��(��
3%   S(�<?�  �  %�\s�  �
�,�  S2�  W(�T�  '���

  .�	� .:��  @
A 0A�  �  m(<�> J(� ��1
!?  

�&4(� �A
��.� @
A %
3   �   �G�� %�<G� ���=3

'> 0�
2:� %�(R5�\� �����h @�  � '>  .� 
3 O� �$( '����

.(
5._��  �1�_�  �(�(��  %
3  U�;�  �!�"#  %
3�	� .

�,�> O� ��
E �o
E S3�45 p(
:�  K�� .� ]�:T� %
3

S��5  W(�T�  ^A
�  ��  ��G��  0�
H  �\�  �3
�&  %
3

.tT�� .����  @
A �:,(O  0�
�  ����O�(O %�<G�  %
3

  �  m(<��� � m�,�� �m�	
:5 ��L,? �'k��:�� �J��� �� �:(O

 ���  �  .�(�<(�  %�<G� .�(� J��[=3  �  @
A  %
3

��1
!?���� 0�
� �=(<�> %
3�> �O
�
L,?��	� �O�0(  O
�
L1�	

��!�  S3
�  �O
����(�  �  S��5  W(�T�  *
"�  .�  ��  %�� 

  W(�T�  K��  S(�<?�  
�  .�  %��;�  � �  '
��  �3
�&

.tT�� J(�  ���2� �
��(��  �  .�?
(  S3
� �
�,�  <��  
3

�� �H��  �?� 
� �3
�& S��5 W(�T� .� ���  ��
�� '���

^A
�_
�� �(���> �@
A .� % ��� �1>  ��� �=� %
3  �

��1
!? �W	
��
� %
=�����$�� I(��� ��(�RZ  �:,(O %
3

��  �(���  ��  @
A S��5  O�  �q
LE  .�  �1
E  �  ����

 ��  �3
�& ����O�(O  %�<G�  ��1
!?  ��  �:"r�  K��\�  �����

 .:?
(  J(���
��  .��
�  .:��  @
A  �(s�  S3�45  J(�  %
3

 S(�<?�  ��G  �!�"#  �3
�&  %
3  S��5  O�  �q
LE

.tT���L�� %
3    @
A ��`	 ��	�  S3�45 J(� p(
:� .

�� �  ����� u�tAO��(�
� k�1��� '���(Y  �_
�� .A�h �

�RZ �(  S��5  ��
:,3��  B#
��  �  �!�"#  �3
�&  %
3

'��(�  *
=�  ��=�O��  K
�`#�%  :A�  � ��
  ��('��    ��
��

�!�"#  ���H�(
=� ��
(
� Y=� � � �  .  

  

  
References  
1. Alef, K. & P. Nannipieri., 1995. Methods in applied soil microbiology and biochemistry Academic Press, 

London. 

2. Aponte, C., L.V. García, I. M. Pérez Ramos, E. Gutiérrez & T. Marañón, 2011. Oak trees and soil interactions 

in Mediterranean forests: a positive feedback model. Journal of Vegetation Science, 22(5): 856-867. 

3. Azaryan, M., K. A. Vajari, & B. Amanzadeh, 2021. Variations in humus and fine root properties related to 

development stages in a temperate natural Beech forest. European Journal of Forest Research, 140 (2): 07-

316. 

4. Cardinale B. J., J. P. Wright, M. W. Cadotte, I. T. Carroll, A. Hector, D. S. Srivastava, M. Loreau & J. J. 

Weis, 2007. Impacts of plant diversity on biomass production increase through time because of species 

complementarity. Proceedings of the National Academy of Sciences, USA. 104: 18123–18128. 

5. Dipesh, K.C. & J.L. Schuler., 2013. Estimating fine-root production and mortality in the biomass    

plantations. Communications in Soil Science and Plant Analysis, 44(5): 2514-2523. 

6. Eissenstat, D.M., C.E. Wells, R.D. Yanai &  J.L. Whitbeck, 2000. Building roots in a changing environment: 

implications for root longevity. New Phytologist, 147(3): 33–42. 

7. Fenetahun, Y., Y. Yuan, X. Xinwen, T. Fentahun, V. Nzabarinda & W. Yong-dong, 2021. Impact of grazing 

intensity on soil properties in Teltele rangeland, Ethiopia. Frontiers Environmental Sciences, 9: 664104.  

8. Hertel, D., M.A. Harteveld & C.H. Leuschne, 2009. Conversion of a tropical forest into agroforestry alters 

the fine root-related carbon flux to the soil. Soil Biology and Biochemistry, 41(4): 481–490. 

9. Huang, J., T.C. Lind, D. Xiongb, Z. Yangb, X. Liub, G. Chenb, J. Xieb, Y. Lic & Y. Yangb, 2019. Organic 

carbon mineralization in soils of a natural forest and a forest plantation of southeastern China. Geoderma, 

344(2): 119–126. 

10. Jones, R.H., R.J. Mitchell, G.N. Stevens & S.D. Pecot, 2003. Controls of fine root dynamics across a  gradient 

of gap sizes in a pine woodland.  Oecologia, 134(2):132–143.  

11. Khresat, S., J. Al-Bakri & N. Al-Tahhan, 2008. Impacts of land use/cover change on soil properties in the 

Mediterranean region of northwestern Jordan. Land Degradation and Development, 19(4): 397-407. 

12. Lalnunzira, C. & S.K. Tripathi, 2018. Leaf and root production, decomposition and carbon and nitrogen 

fluxes during stand development in tropical moist forests, north-east India. Soil Research, 56 (3):.306-317. 

13. Leuschner, C. & D. Hertel, 2003. Fine root biomass of temperate forests in relation to soil acidity and fertility, 

climate, age and species. Prog Botany, 64(2): 405–438. 

14. Ling, N., Y. Sun, J. Ma, J. Guo, P. Zhu, C. Peng & Q. Shen, 2014. Response of the bacterial diversity and 

soil enzyme activity in particle-size fractions of Mollisol after different fertilization in a long-term 

experiment. Biology and Fertility of Soils, 50(4): 901-911. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            13 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


 2��7 ,�GGG��GGG�17 2���� ,1  ,1402     

  
 

95 

 

15. Liu, D., Y. Huang, S. An, H. Sun, P. Bhople & Z. Chen, 2018. Soil physicochemical and microbial 

characteristics of contrasting land-use types along soil depth gradients. Catena, 162(4): 345–353. 

16. Ma, Y. Z., Q. L. Zhong, B. J. Jin, H. D. Lu, B. Q. Guo, Y. Zheng, M. Li & D. L. Cheng, 2015. Spatial changes 

and influencing factors of fine root carbon, nitrogen and phosphorus stoichiometry of plants in 

China. Chinese Journal of Plant Ecology, 39(2): 159-167. 

17. Martinez-Salgado, M. M., V. Gutiérrez- Romero, M. Jannsens & R. Ortega- Blu, 2010. Biological soil quality 

indicators: a review. Current Research, Technology and Education Topics in Applied Microbiology and 

Microbial Biotechnology, 1(2): 319-328. 

18. Nadelhoffer, K. J. & J. W. Raich, 1992. Fine root production estimates and belowground carbon  allocation 

in forest ecosystems. Ecology, 73(5): 1139–1147. 

19. Ndiaye, E. L., J. M. Sandeno, D. McGrath & R. P. Dick, 2000. Integrative biological indicators for detecting 

change in soil quality. American Journal of Alternative Agriculture, 15(4): 26-36. 

20. Neatrour, M. A., R. H. Jones & S. W. Golladay, 2005. Correlations between soil nutrients availability and 

fine- root biomass at two spatial scales in forested wetlands with contrasting hydrological regimes. NRC 

Research Press, 35(5): 2934-2941. 

21. Pang, L., 2009. Microbial removal rates in subsurface media estimated from published studies of field 

experiments and large intact soil cores. Journal of Environmental Quality, 38(6): 1531-1559. 

22. Qiu, Q.,  J. Y. Li, J. H. Wang, Q. He, Y. Su & J. Wei, 2014. Interactions between soil water and  fertilizer 

application on fine root biomass yield and morphology of Catalpa bungei Seedlings. Applied  Mechanics  and 

Materials, 700(8): 323-333. 

23. Quan, X., C. H. Wang, Q. Zhang, X. Wang, Y. Luo & B. B. Lamberty, 2010. Dynamics of fine roots in five  

Chinese temperate forests. Journal of Plant Research, 123(5): 497–507.  

24. Raiesi, F. & A. Beheshti, 2022. Evaluating forest soil quality after deforestation and loss of ecosystem 

services using network analysis and factor analysis techniques. Catena, 208, 105778. 

25. Rao, M. A., A. Violante & L. Gianfreda, 2000. Interaction of acid phosphatase with clays, organic molecules 

and organo-mineral complexes: kinetics and stability. Soil Biology and Biochemistry, 32(4): 1007-1014. 

26. Reyes, F., Z. Silvana, A. Espinosa & A. Marysol, 2010. Biochemical properties in vascular epiphytes 

substrate from a temperate forest of Chile. Revista de la ciencia del suelo y nutrición vegetal, 10(4): 126-138. 

27. Sahani, U. & N. Behera, 2001. Impact of deforestation on soil physicochemical charactteristics, microbial 

biomass and microbial activity of tropical soil. Land Degradation and Development, 12(3): 93-105. 

28. Salehi, A., A. Mohammdi & A. Safari, 2012. Study on soil physical and chemical properties in degraded and 

less-degraded forests of Zagros. Iranian Journal of Forest, 3(1): 81-89. (In Persian) 

29. Silva, V., H. G. Mol, P. Zomer, M. Tienstra, C. J. Ritsema & V. Geissen, 2019. Pesticide residues in European 

agricultural soils–A hidden reality unfolded. Science of the Total Environment, 653(6): 1532-1545. 

30. Singh, A.K., X.J. Jiang, B. Yang, J. Wu, A. Rai, C. Chen, J. Ahirwal, P. Wang, W. Liu & N. Singh, 2020. 

Biological indicators affected by land use change, soil resource availability and seasonality in dry 

tropics. Ecological Indicators, 115(3): 189-193. 

31. Singha, D., F.Q. Brearley & S.K. Tripathi, 2020. Fine root and soil nitrogen dynamics during stand 

development following shifting agriculture in Northeast India. Forests, 11(5): 123-142. 

32. Sirajul Haque, S. M., S. D. Gupta & S. Miah, 2014. Deforestation effects on biological and other important 

soil properties in an upland watershed of Bangladesh. Journal of Forestry Research, 25(3): 877-885. 

33. Taati, S., M. Matinizadeh, Kh. Sagheb-Talebi, Kh. Rahmani & H. Habashi, 2016. The role of canopy gap 

size and light intensity on soil phosphatase enzyme activity in Beech forest (Case study: Langa-Kladresht). 

Iranian Journal of Plant Research, 29(3): 532-539. (In Persian)  

34. Tamooh, F., M. Huxhamd, M. Karachi, M. MencucciniJ. G. Kairo & B. Kirui, 2008. Below-ground root yield 

and distribution in natural and replanted mangrove forests at Gazi bay, Kenya. Forest Ecology and 

Management, 256(4):1290–1297. 

35. Tian, J., N. He, W. Kong, Y. Deng, K. Feng, S.M. Green, X. Wang, J. Zhou, Y. Kuzyakov & G. Yu, 2018. 

Deforestation decreases spatial turnover and alters the network interactions in soil bacterial communities. 

Soil Biology and Biochemistry, 123(3): 80–86. 

36. Wang, B., S. Xue, G. B. Liu, G. H. Zhang, G. Li & Z. P. Ren, 2012. Changes in soil nutrient and enzyme 

activities under different vegetations in the Loess Plateau area, Northwest China. Catena, 92(3): 186-195. 

37. Xu, W., J. Liu, X. Liu, K. Kun, D. Zhang & J. Yan, 2013. Fine root production, turnover, and    decomposition 

in a fast-growth Eucalyptus urophylla plantation in southern China. Journal of Soils and Sediments, 13 (3): 

1150–1160. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

                            14 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html


     ��� ��� ��	
�  �
��� �� ���� ��	�����  �
�� ���� ������ ���	��   $�% E	��3�� �  (��	 /...                                  
  

 

96 

 

38. Yang, Y.S., J.F. Guo, G.S. Chen, Z.M. He & J.S. Xie, 2003.  Effects of slash burning nutrient  removal and 

soil fertility in Chinese fir and evergreen broadleaved forests of mid-subtropical China.   Pedosphere, 13(2): 

87–96. 

39. Yuan, Z.Y. & H.Y.H. Chen, 2010. Fine root biomass, production, turnover rates, and nutrient contents in 

Boreal forest ecosystems in relation to species, climate, fertility, and stand age: Literature Review and Meta-

Analyses. Critical Reviews in Plant Sciences, 29(3): 204–221. 

40. Yuan, Z.Y., H.Y. Chen & P.B. Reich, 2011. Global-scale latitudinal patterns of plant fine-root nitrogen and 

phosphorus. Nature Communications, 2(1): 12-19. 

41. Zeng, D. H., Y.L. Hu, S.X. Chang & Z.P. Fan, 2009. Land cover change effects on soil chemical and 

biological properties after planting Mongolian pine (Pinus sylvestris var. mongolica) in sandy lands in 

Keerqin, northeastern China. Plant and Soil, 317(2): 121-133. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
02

.1
7.

1.
6.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

5-
27

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            15 / 15

https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.1.6.5
https://mail.rangelandsrm.ir/article-1-1111-en.html
http://www.tcpdf.org

