
����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /��	 ! �"� � #$%)'() (/	+�,�-./0 

��� 

12	! �) �23� 3� 45� �)�� 637 � ���7) 3�89: �� ;	2 <�=�� �"�>�(��� 
	� 


,�3� ?3@)� �:)3� �) ��A� 

#"! BCD� 
�	�E-F���	2 B�CG-�	�7) �	� �3� �=HI� FJKA���L 5�!3� �-

�5�"% 

)� 
,�3� ?3@)� MNH
� �� �)� 
)3% 38) �� ��	�@ K!�+ �L�@3@� 
�	�C� �	@5
��O+ ��� L ���3� 	P� Q	�:�) �� �N�7� M�(	H� 	�) F5L)

 �@O�� 3��R: �� )3% <�3�5� � ���7) KNL <�) MS�3TL �	UL) V�	
� B�) �� ;	2 
	� .63P7 � ��P�7) KPNL �P��3� X5P� 	P� M�(	H� B�)

 �@O�� 3� 45��)�� 5! �	UL) ;	2 ��	� �!��� 
	� .	$LE �5! )3% ��	U� V�	
� � �:	�(	H� 637 ���	$% � ��"�P�+ F�	@�	% MNH
� M� �� 

V � �� �) � Y	ASL) ��"S�+Z[\�-Z[Z�SL	� � ] ;	2 ML� L 
3S� �@O�� � 5��3@ 
��E �(E B�3� #�	! ;	2 
	�)OC(�>�3S�L F

#�)TN(#� �>�3S�L M� �(E B�3� <�CL F)C/N(���3"�� �5L� ���: B�3� F)MBC(�3P� MP� �P��3"�� �5PL� ���: B�3� <�CL F�P(E B

)Cmic/Coc ( �"�(��	S� 3C� �)qCO2(��)5L) 5��3@ M��	D� 	� 
3�@ .�),�� B�3S �OC FMBC FTN �Cmic/Coc �5�	�P� �	@�	% MNH
� �� 

^�2 ���7) 38) �� ��	�@ ��	: 
	�	N� 3S � 
���� <�� M� _	:5 � M� 5��3@ �� 3: 5!	� .�@O�� B�) 3��	N� ��"S�P+ � ��"��+ V�	
� �� 	�

5G ��Z/J	:.�� �	@�	% MNH
� 3�)3� 5
!	� .�5! 637 � )3% V�	
� B�� �:�	=: � ���� ��"S�+ MNH
� �) 3S � ��"��+ MNH
� �� )3% 45!

 � L �5�	�� ��! .�
�� � 5�5! 4�	=: ��"S�+ MNH
� �� )3% 3S��� 45! <�� M� 	�) ��)� ��P]� �5! 637 � )3% V�	
� B�� 
�)� .`�	PSL

Cmic/Coc �qCO2a�	
� ��"S�+ � ��"��+ V�	
� �� ;	2 B�3� <�=�� �)� �	�L �� 3: 5!	� .�� 3bL M� c� U� �� � ��"�P�+ V�	
� 5��

�� ��"S�+ �Ld�� �	�C� �	�� M� ;	2 
	�G) �	@�	% MNH
� �� M� �(	G �� 5L�3@ 	�G) <�3� M� a�	
� <�3�5� 	� 5
L)�: 5�)�2 �	�L 
3:

<!)� 

�>)� 
	� 
5��� :
,�3� ?3@)� F)3% <�3�5� F���7) F;	2 �"�>�(��� <�=�� F;	2 ��	� �! <�=�� 

M�5N� 

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


 ��# �� ����� ����� $�!�% �
�&� � '!( )�*
� ��
� +�,
 -�.

 $#
 )"/+0 �
+1 .-�
����� 3�&� ���4�� 5��* 6�, ���� ��
 ��


3"4�#
% �� �.�7�� . ��!"#
 �� ���
+/ 8��9
 �� 6�, ���9

� -


��� :�;<�� 
� 3"4��#
%
 �� 6�, $�!�% 8
&!� =>�, ��.�

)@�.(6�,  ���	
 B
/ $�C.
 -
�
� +D�� ��
 �
 ���+� -�. -


�� 6�, ��
 
+�� =��7�� �9��;� � �9���� -+�E�� +��F� -
�
� �. 

G.)�-
�<9
� H��+� I��#-+"%�=���<9
�������"#
6�, ��&!J
 �"��J  �K<9
� =-����<%  �;<9
� =�#��7 

L.6�, ���<9
� M��� $��+�  �K<9
� =-����<%  �;<9
� =�#��7 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             1 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /�"� � #$%)'() (/�	+,�-./0 

��N 

3. = �
� -���7 �9�
� ���#� O+"40 ���P)@N.(

3&� 3�Q1
 )�9
0 H��%+� ���&�� )� )% $#
 �Q��R ��+� -��.

 
�S� =)ST�� U� �� �.��0 $��	��/ V��7 � �.���0 V
��	
� �

�� ����� 
� 6�, ���+;�� ���% .>
W�, )�� ��C�Q1
 :��

R

 ����#� XT��# �� �0���9���)Large scale ( �  �
��C9 :��CR

+� �0Y�� ��� +�Z[� 6�, -�. �����C9)��.(+�� :���R ���
 +�Z


�0Y��  ��7 ��#�+� ��
�, )� -���"� V��	�T� �� 6�, -�.

 $#
)\=�N=�]=@@��@.()�� ���#� XT# �� )% ��
K	
 ��


 �� $#
  �7 �S	
 3�Q1
 )Q�#� +���F� +K�� :�

R )Q�#� )� �9

�

���� .$�	��/ =�/
+0
�
� � 
+�P $�+���� )�QC* �
 �9�49
 -�.

 )�� )�% ��"4�. �Q�

�R �
 �.���0 ^7
� � �( �
 ^�� -
+P

�9�
� +�Z[� 6�, V��J
W, +� �Q_� V�
J .

"4��#
%
 ��  ��0 � 8
�3^��% ��  �

�C. ������ -��.

 8
� H�#��� -
+�P )�% ����K�. �� �  �
� +K��;� �� :��S"�

 �� 8��9
  ���0 � 6��, =`a ���9�� 3"4��#
%
 ������ )� �
7

 �C9 ��
� ����4, ��+0)b.(8
��9
 �
 �<�c� H#��� -
+P

 ��� � )"�7
�9  ���0 ��	
� +� �9
��P +�Z[� = ��0 ��

. ��9

�

 �
�/
 � U�+_� dR�� ��+0  ��0 ��	
� ^.����7 -
+�P ���


 U<�, )�C�9 � U<, I���� M�4( ��
+� ��  Y�� )�  ��0

 ��� �.���0  �9�  �
� ��	
� ^.�% dR�� ��+�0 .8
��9
 -��.

 )��� V��7 )�� -e+�9
 ����a $��#� )�� $�&*  ���0 ������

8
�9
 )"4�
� ��

. -�.  ���0 ��

. 8
�9
 ���7 ^.�% � �9


 3�. � ���	
� ^.�% dR�� ���P  ���0 ������ 8
��9
 $��!�% �

�� ��+0)@].(d�R�� ���
+� ������ � ��

. ^7
� ^.�%

 )9
0 f
�� ^.�% )9
0 ^�
�/
 � -
 6��9
 )�*�� -
�
� -�.

 8
� -
+� �%
�
, O
, g6��, $�h�!( -
+�� ��7��
 )%

�9�
�9 g�����. � `��9
�� =B+��� � +�c�� ^�
�/
 � ��+0

 
�  
+C. )� 
� 6�, ��
Ei �

� $/� ��)b.(+�K�� -
# �


 +��i ��� � �E� ��	
� +� 3�S"4� +Z
 �� �9j
� � ���7 -
+P

 ���;� ^.�% I�+� �
 3�S"4� ���
 -��.)Safe sites ( -
+��

)K9 �  �
��9
 �� +���F� d�R�� =6��, �� �E�� '�!( � -�
�

 ��+0 6�, �E� +��,k H�%+�)@�.(3��Q1
 �� � U<�, -��.

 ��;� U<, )C�9 )K9 -
+� ��
 -�. ��E� �9� )9

* � -�
�

 ��
� -���� ���4� $�C.
)@�.(H�+c� � ���7 -
+P )��"9

8
� -
+��� �a $���/+h ^.���% =����+� ���� �  �
��� ���Q.
 -���.

 $�#
 )4���S� :���1 -����<�% ��l
�
 �� ��	
� $/���. .

6�, +� 
� 
+P V
+Z
 �!Q"c� V��	�T� ��#�+� ����+� -�.

 �
C9 �9
)@=m=n=�@=��=�n=�b=@\���.(

o,���7 �

���R )��� �����+;�� � ����C���7 :���

R -���.

 H��+c� V
+�Z
 ������ $�&* 6��, �;�e
�	
�� � ����C�7
��

  �7 ��&�<�� 6�, $�!�% � 3"4�#
%
 �9
 .�
 6��, ��	a ��+�%

3&� -��Q% � ��+� �  �
�� 6��, $��!�% +�� +Z
�� :�

R ��+�

 ��C�Q1
 V
+���F� +�Z
 �� +��F� -
+� -���� :�49�"� $�+���� �

��
� ��49
)@��@N.(�0��9��� �� 6�, �	a ��+% �Q% �
� )�

 �� ^.�% ��� �� � ^�
�/
 ���� .��
�j � ��

	a)\(��9�
� ��<9

 ICR �� ��+% �
��� )%m��"9�# +"� ��� �C�S"4�� )T�
� 6�, -

��
� ��� )� �0�9��� $�49 .p9

. � -
�)�N(M���S� �� ���9

 T�
� ��P �
<% :% $�4�9 �� 6�, �	a ��+% �
��� ��� �"�q� )

�9�
C9  �.�<� B+�� � +�c�� )� �0�9��� .�
���;C. � r���.

)�](�0�9��� �� )ST�� �� ��+%  +�,k �
��� )% �9�
C9  �.�<�

n�� ���� b�� ���Q�� +��"� ���� I������ +���
+� �� s�����+S� N��gm�� 

�Q�� +"� $#
 �0�9��� .+��� � �j
�)�m(/���� ���9 )�� )�% ���"

 ^�
���/
 -
�
��� ����	���t
% `
���* �� �0���9��� +��"� ���Q�� 

)�j �� 6�, �	a �

� �
��� ��	
+"#
���"9�# +"� 6�, XT# -

m/��� ^�
�/
 �J�� ����.

����( �

�R )�6�, ���+;�� )���* =3"4�#
%
 
vR ��+�

�� M�;�9
 
� 6�, �;�e
	
%
 �+;QCR �� +��F� )9
0 +. �9

�

.� �)���@n(���4�� 6�, �	a ��+% ���/ $C41 �

�R )� �

��� ��<�9 ^��%
� $�+���� +��F� )� �	a �

� :% �
 +"&� ��.�

)��.(6��, ����+;��  ��9�  �
� ��+% ����� w�
+7 ���gm

�� :��7 
� 6�, �	a ��+% �J�� ��+0)]���.(���
 �� +��F�

 �, )�  ��� �	a �

� ��7  ���/
 +Z
 �� $�49 �����9
� +��F� =6

 $���q� ��� � $/���. =6�, ���+;��  �9�  �
� )� ��+% :����

 ���� 6���, �9����� $C4��1 )Q���#� )��� ���	a ��+��%���7��)��.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


5� �)�� 637 � ���7) 3�89:12	! �) �23� 3� 4�� ;	2 <�=�� �"�>�(��� 
	� ... 

��m 

�
#��9a )](6�, )% $#
 �S"�� �
 +�"C% $�4�9 �� -�.@��

�9�
� �
+1 �9
+_� )�(�9 .��	�  �
��9
  ��9�  �
�� ��+�% -+��0

 O�� )� 6�, ���+;�� �
�9
 �0��
� -���� �K"4�
� -+)](�

�
 +"C% �
�R
@$�#
  ���+0 O�
�0 ��9 )@����.(^�
��/


 $�4�9 6��, ��	a ��+�% )�� ����+;��  �9�  �
� ��+% $�49

 $�4�9 ���
 � ��
� 6�, )�  �7  ���/
 �

� $�!�% �� �C�S"4�

 )�"/�� ^.�% =�7�� 3%  ��� �	a �

� ��7  ���/
 )% �S���� ��

 �9
�
+/ � �9
�7 )����� $c�# ��	a �

�)Recalcitrant ( ��

�� ^�
�/
 6�, ����)]���.(

 Y���� r!���� ���� �;�	
����"� +4��%)Metabolic quotient (

)qCO2(�� U�e
	
���/
%
 �W,�7 -�
�x� M��#
 +� )% �7��

 8��
 �;�e
	
%
)Odum ( $#
 )"/�� )�#
� .=-�
x� ��
 )��� +�

 ��7 U����9 � f
�� ^�
�/
 �� -e+�9
 =r%��C�Q% )�� )����* �

)K9 y+J -+"C%  �
�� V�
J )� +"<�� �  �7  �9�  �
� -�
�

 ��  +�,k ���+;��  �9� ��+0)].(��+�% �
���� �;�	
��"� +4%

 ��(
� �� ����+;��  ��9�  �
� ��+% �(
� +. �
  �7 �R�W"�

 �� ���� �7�� .��+�% =3�% r!��� V��7 �� ���+;�� )���* ��

 
� -
+� -+����� �
���� �  �
�� 3.
+�/ ����+;��  �9�  �
� ��	

 ��� ^�
��/
 6��, �� ����+;��  ��9�  �
� ��+% �����)].(��

6���, ���� -���.pH ����� �;�	
����"� +4��% �
����� ���q�, 

mg CO2-C g-1Cmic h-1 m/����� �/@+�����S� �  ���7 O�
���0 

�
 +"<���/@��6�, -
+� �9

� �7�� �9
+_� �.)].(

���
 )� )*
� �� �%��
�� �� �%��9
 V���	�T� �
+��
 �� )

3�Q1
 �� ��
+� �� 6�, $�!�% $�+���� +�Z
 � V���!"� -�.

  �����+0 8����9
 ���&9a +��� 
+��P $��#
)@=m=n=@N�@\(=

6�, ��
 X�_J $�+��� � $,��7 V��+l ��
�, )�� ��.

 �� M�4(
 ��+0 .f
��� +��  ��7 8���9
 V��	�T� 3i� �QR

)9
0 B+1 -
 �
� )ST�� �� �. )�	�T� =I�S_� ��
 �� )�	�T� �

�0Y�� � $�!�% +��F� �� )T�
� �� �S�1� I����� 6��, -��.

 $#
 )"/+K9 V�
J  �7 B+1 .��#�+� y�. �� )�	�T� ��


 ��0Y�� +�� V��� �
�� B+�1 � 3�Q1
 ^S9 � ����C��7 -��.

$#
  ���+0 8��9
 6�, �;�e
	
��.

f�� � �)�� 	�

M�(	H� ���� MNH
� '�g�: 

��# ����n� �K<���� )��	�T� � �E� +�q;� z+� ��
�� -��.

 �� �� ��&!�J
 �"���J  �K<9
� )Q�#� )� ��&!J
 ���+/ ���+�

 M+�0
� �� =��&!J
 +&<9���+/ � ���+/ I���� �� 
��� )�(�9

 ��a�� 
+*
 )� -�%+�)�.(�
���]n$(�4�� ��� ����	�T� B+1 

����  �K<��� �� ��+� +"� 3�Q1
 � �. ���!"� -��. I����� �� V

���# �� �  ����+0 {
�(
 ��&!J
 +&<9���+/ � ��0��P -��.

��n@)�(=��nb)b(���\�) �
� � -+�W��  �<9 +<"�� -�.

�9
�+�
 ()9
0 f
�� =3%
+� =�*�� ^7
� �
 -�
���� ��	
� � -


 B+1 ��
 dR�� ��+� B+1 )% $#
  �
� ��<9 �  ���+0 )�	�T� �.

 )� �a �	

� :(
+� f�+7 |��� �  ���+0 r%�C�Q% $C# -��.

B+1 ��
 �.��0  �7 U���9 +K��;� )� �. �9
.

�����+/ ��"#+&7 ��

� �
 )�	�T� ��
� ��
 )�(�9 � +&�7 

�
� :J�/ �( �����/
+F* -��.′�]˚m� �′�] ˚N] � �1+�7 

}+�R �����/
+F* -���.′]˚�� �′N� ˚�@ ��
� �
+��1 �	�C��7 

):;7 �.()�ST�� ���
  �CR $C41 +�� � ���Q� V��R�!��
 
�

 �� :�;<� H�7 �.� .�+�CQ1 ��  ��CR �
�� )�� )�ST�� ���


p�# �� )#��+%  ��� )����+% � �;.a -�. �7��)b.(��K9����

  �K"4���
 M���#
 +��� ����� :1
���( � +q%
���( � O����� )9j���#

����+/ $C41 �� +&7 ��!�+� -�.)= 
;<���@Nnm ��� �\]n 

���� XT# �
 +"� (�� H��+� )� ���(m�� �Q�� +"� �@/�b�

\/@�"9�# )*�� �� �
+0 �7�� .=��
% O�� M�#
 +� �a 3�Q1


 ��"4��� �� �+# ��"�� -��&�<��� O�� � U<, � U�, -�.

 ��"4�� �� ��"�� `
�+� =�
+�
 -
+� 3�4�S� �+# ���4� -�. -

$#
  �7 -���)N.(:1
�( � +q%
�( � O��� )9j�# ��K9���

 3% $C41 �� ��� ���+i f�!��
 )=�t
�0
�  
;"<���\�� ��� 

��]� ���� XT# �
 +"� (���( �� H��+� )�n�� ��Q�� +�"� �

b/@���/n�"9�# )*�� $#
 �
+0 .=��
�% O�� ��� �a 3�Q1


 ��"4���� ��� -+�4��+0 )C�9 O�� )�� � U<�, � 8+�0 -��.

 �C�+% -��&�<��)N(��"4��� �� 8+0 `
�+� )C�9 )�C�9 -��.

0 ����� �+#$#
  ���+ .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /�"� � #$%)'() (/�	+,�-./0 

��n 

#"!-.�	$=g) �	S�) �� V�	
� <��7��)'() (637 #D� ��	S�3$! �� �5! 
�)�3� ML� L 
	� �	@�	% 
	�)Y(3$! ��5�3� �)h(

�Q% �
� )�@/N�|��� )�� ���
+� ���
 :% XT# �
 �J�� 

�C% �.��0L. Ferula ovina��
� >�W",
 . 
;<��� )ST�� ��

`�
/ 	�4;� -�.)9
0 ��9�� )	�# ��P � )-�. 

Ferula ovina L., Astragalus adscendens, Eryngium 
billardieri, Cachrys ferulacea, Serratila latifolia 

)9
0  
;"<� )ST�� �� ����9�� )	��# ���P � )	�4;� �!QR -�.

)9
0�� H	�i +�� -�. ��7��)b.(

Agropyron trichophorum, Festuca Ovina, Poa bulbosa,
Bromus tomentellus, Hordeum bulbosum 
$���l� +�D9 �
 +&<�9���+/  
;"<�� �  
;<��� I���� ��
+�

 �� `
, �� w#
"� �.��0 ��	
���7�� . ��� ��	
� w#
"� �
���

 I����� ��  
;<��� )�ST�� ��
+� �
 ��";. +. �� �.��0 U<,

 H��+� )�  �7
+P � B+1]/n�� �n/N�m+0
Q�% )�ST�� �� � 8

H��+� )�  
;"<�N/�@\b�N/m�]$#
  �
� 8+0
Q�% )b.(

)ST�� +&7 ����+/ ^c� 8
� �  �
� -+��<R -
 -���� -�.

 )��ST�� ��
� ��"4����� � ����&� �
W��/ ���� �� )��ST�� ~����, �


�� ��+0 .V�
�J )�� )�ST�� ���
 �� �
�*
� 8
� H�%+�N/b�

=��!#
0 �J���/@�� �� �J�� m�0 �J�� ��� �� ��7�� )�.(

��� ��<9 �C#� ���a ��.�\/@@-+��<�R $���C* �
 ��J�� 

)"7
� �
+1  
;"<� ��"4.� �� ��+� �
 -�
�+�  +&� )9
�+� -
�
�

 �\/Nm
� +&�7 �����+/ ^�c� �� �
*
� -+��<R 8
� �J�� 

�� 
�
���7�� .)�ST�� ���
 �� 
+P V�7n\/��� ���
� ��(
� 

�� ��";. �7�� .���
J �� )%�&���b-+��<�R $���C* �J�� 

��� 
;<��� )�ST�� �� ^�c� �� �
*
� -+��<R 8
� �J�� 

�� 
+P 
+P V�7 � ����C9�\/��� ��";. �� ��
� �(
� ��7��

)�.(�� +D9 )���Q% �
� )� �  �
� ��
 �
 ^�� ��1
� ���a �#�

�� �� N�$��/+h +�� �
���� I����� ���
 �� �
*
� 8
� �J�� 

��
+���7�� )�.(

:��J�/ ���( �� � ����0��P ��"��#+&7 ����

� �
 8�� )���(�9

�
� ����/
+F* -�.′Nb ˚m� �′@b ˚m� � �1+�7 }+�R -��.

 ����/
+F*˚�� �′Nm ˚�@ ��1
� ���0��P +&7 ��C7 �� �	�C7 

$#
  �7):;7�(� H��7 3�% �l
�
 
� �a  �CR $C41 �

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


5� �)�� 637 � ���7) 3�89:12	! �) �23� 3� 4�� ;	2 <�=�� �"�>�(��� 
	� ... 

��b 

f�!��
 �� XT4� s�"�49@�N���@mn� ���� XT# �
 +"� :�;<�� �

�� �.� .)#��+%  ��� �;.a V��;<� )ST�� -j�� V�R�!��
 ��

  �.�<� U�#
��e  ��� :�7 � U.a w#
� �( V�R�!��
 �� �

���9�+0 .)�� ���� :1
��( � +q%
��( � O���� )9j��# ��K9���

 H��+���� �Q�� +"� ��b��/@�"9�# )*�� �
+�0)b(3��Q1
 �

� `
�+� ��
% O�� M�#
 +� �a ��"4�� �� ��"� ���4�� -��.

 �C�+% -��&�<�� O�� )� � �+#)N(��� ���"�� `
��+� )C�9

��"4�� $#
  �7 O�
�0 �+# -�. .)9
0 ��
 H	�i �.��0 -�.

 ̀ �
/  �+0 �
 )ST�� )��
� )�C�9 � )	��# ��P -�. -
:���7 ��.

)9
0�� +�� -�. ��7��)b.(

Astragalus sp., Centaurea gaubae, Cousinia bachtiarica, 
Euphorbia descipines, Phlomis persica, Noea 
mucronata, Scariola orientalis 

 ��K9���� ��� ���0��P )�ST�� ��
+�N/�@m ��� ���� 8+0
�Q�% 

 ��7
+P � B+1 I���� �� H��+� )� ��";. +. �� �.��0 U<,

 ���4�� :�49�"� � �  �
� +�S/ ���4� �.��0 ��	
� $��l� +D9 �


C% �9�
� 8
� )�EF� $&* �.
+P V�7 )� ��
+� ��
 )% �	�(��

�� �9�+0)b.(

=���0��P  ��7 B+�1 � 
+�P I����� �.��0 ^7
� ��K9���

 H���+� )��  
;"<�� �  
;<�� �\=�b�N���� ��J�� ��7��

) �
� ��9
�+�
 � -+�W��  �<9 +<"�� -�. .(���0��P )�ST�� ��

 ̀ �
/ �<��� ��;7�
9 � )	�# ��P -�. )�
� )C� -
H���+� )� �.

 ��m@��� 
;<��� )�ST�� �� � �.���0 ^�7
� :% �
 �J�� 

`�
/ �� )	�# ��P -�.bmH�	�i �.���0 ^7
� :% �
 �J�� 

�� ��7�� .M
+0  
;"<� )ST�� �� ��
  �
�� H	�i )	�# ��P -�.

 H��+� )� �b/@��N�`�
�/ )� �.��0 ^7
� �
 �J�� � ��.

M
+0 
 )	�# ��P -�. ��
� >�W", .�� V����
�� B+�1 +Z
 ��

 M
+0 �
���  
;"<� )ST��  ��7 B+�1 �(

9 �� )	�# ��P -�.

 $��#
 )"��7
� ^�
���/
)b �
� �-+�W���  �<��9 +<��"�� -���. 

�9
�+�
 �.(

�;�+";	
 $�
�. =�#� � ��K�# $/�� )�	�T� ��
� ��
+� 6�,

 �
 +"C%dS/m ��pH ��� b��\)"7
� )��b(P �� � �� ��&

�!	a �"9
 =�
# �	�� =�
# �"�4��
 � �
#  �+�0 �� � �
�# -��.

 ������Argixerolls =Calcixerolls =Haploxeralfs =Haploxerepts 

�Xerorthents �9�
� �
+1 )�.(

;	2 M�,U: � 
�)�3� ML� L 	�

�N B+1 )N=���0��P �� B+1 n�  
;<��� �� B+�1 N�� B+�1 

 
;"<� (B+1 �
 T� -�. ���.� )Q�#� )�  �7 )�	�)b(-+�W� �

�9
�+�
 �) �
�  �<9 +<"�� -�. (^�7
� � H�%+� V�R��
 )%

 �.��0����# �� �&9a �����  �7 
+P I���� � B+1 )ST�� -�.

 `�c"9
 =��
� �
*� �Q"c� �9���+0 .B+1 $(�4� ��
�� -��.

 )�	�T����� ��+� +"� )m�×@�+"� (� H�7 -�� +� �  �
� ��

�m �� N��
+�1 ��;.a -����� �

�� �
 :�J�( 6�, �� �J�� 

)"/+0�9
 .B+�1 :,
� 6�, � �.��0 ^7
� ������ ���S9 � ��.

 �� �KC.  �7 
+P�7�� .���# -
+�P :W�/ )C�9 ����\��


B+1 :,
� =�a  �7 
+P ����� ��S9 � �.mH�%+� )9
C9 )+�.

 �
 ��
Qc� )9
C9n)9
C9 (ICR �� ��mg���mgm�"9�# +�"� 

�Q% �
� )� �@� �7 
+P )ST�� � B+1 +. -
+� H%+� )9
C9 

���C* )���	�T� ��
��� )��ST�� )��# �
 �a ������� �����+0 -��a .

�0Y�� 8��C� �� +�� -�.@\���C* H�%+� )�9
C9  ��7 -��a

 �
�9
 ���+0 -+�0.

�Q%
� O�� )� 6�, �	a ��+%gUQ� )@m(:�% �e�+�"�9 �

O�� �
  ��!"#
 �� 6�, �
�Q% )��( �
�9
 ����+0 -+�0 .��+�%

 6��, ����+;��  ��9�  �
��)Microbial biomass carbon ( �


 8+���/�+Q% �����  ����7 ��,����� )���9
C9 �
����#��
;9
 O�� 

)Chloroform-Fumigation Incubation ( �
���9
 �����+0 -+���0

)@n.(��
 :�	� )�)9
C9 )% )�9
C9 V��!"� 3�Q1
 )# �
 6�, -�.

 ���+0 -�
�+� 6�, -�
�+� )9
C9 ���� �� � �9 =�9�
� U<, �.

 )9
C9 ��S"9
 �
 r� 6�, = �K<����a )� 6�, -�. V��� )� �.�

�( �� $�
�� �  �K<����a V�
+( w�
+7 �� )"!.n���J�� 

)K9 $�/+h �9��7 )��	�
 �
��#��
;9
 6��, `a -�
�)�\(��� 

�+��0 �
+�1 �
����� $�	�( �� 6�, ���+;�� $�	��/ �
��� .m�

V�� )� )9
C9 +. �
 8+0@N��,��� 8+�/�+Q% ���c� �� $R�# 

���( ����/
 �
 r� � ���+0@/�)��  �<�9 ��,�� 6�, 8+0 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /�"� � #$%)'() (/�	+,�-./0 

��\ 

V������-����� �� ��� ° C@m $���/+h ���( �� $���
�� �

)K9 )K9 6�, �� `a -�
� -�
� �9���+0 .�
Q_� �
  ��!"#
 �� 

NaOH ��0CO2
��9
 � `E�* r!��� +Z
 ��  �7 �
�a  �-+��0

���+0 .3.3. 6�, )9
C9 U�  �7 ��,�� )9
C9 +. -
+� ����

 )�K9 w�
+7 ��C. �� �.�7 �

�R )� ��7 ��,�� ���� � -�
�

 �
���CO2 �7 ��	
�  �
�9
 ���+0 -+�0 .)�9
C9 �� ��� V��!�

  ��7 �
�a ��+�% �
���  ��.� ��<9  �<9 ��,�� �  �7 ��,��

 "<�% ����+;�� )����* -���S� �
 ��+�% ��,��� +�Z
 ��  ��7 )

�� �7�� .H�+l ��CR
 �� ��+% �
��� ��
Nm/� �
�� ��+�% )�� 

:���� ���+;��  �9� ���+0)@n.( ��9�  �
�� ��+�% 3�4�S� ��

  ��9�  �
�� ��+�% $�4�9 6��, ��	a ��+�% )� 6�, ���+;��

 ����+0 )��#�_� 6��, �	a ��+% )� ���+;��)�����.(+4�%

 �;�	
����"�)qCO2(� �
 �
  ���7 �R�W��"� ��+��% �
����� 3�4��S

)9
C9 )� �
�+� �.�7 -�. �
�9
 ���+;��  �9�  �
� ��+% -+�0

 �� 6�, )��� r!��  ��.� ��<9 )% 6�,  �
�� ��+�% )�� ��7��

 ��a $#� )� 6�, ���+;��  �9�)]�@�.(

 �
� ��
C9 ���+9 �
 r� �
��a =^�%
+� �K	
P -
�
� -�.

 r9���
�)ANOVA ( �� �� 8���9
 �����"��9 �/��W�� �����% z+

  �
� ��K9���� � )"/+0 ��9���+0 )4���S� ��;9
� �
���a ��� ��. .

 �
� -���a V��#�_� �
��/
 8+�9 �
  ��!"�#
 �� �.SAS V�
�J 

$/+0 .

iD� � `�	SL 

 �
�9
 V��J
W, ���"9 3��Q1
 ��� I����� U��;!� )�  �7 -+�0

 �� 6���, I��CR � $�+����� =V����!"�:;��7 -���.@��)��t
�
 

$#
  ���+0 .���� � ���7 y�",
 =��	a ��+% �
��� ��� -�
�

 I����� ���� �� 6��, ����+;��  �9�  �
� ��+% � :% �e�+"�9

 ��  �.�<� ��0��P �  
;"<� = 
;<�� �� y�"�,
 ���
 ��+�0

 ICRmg��"9�# +"� �� +����7 �7��):;7-�.@g� ` � �	


�g` � �	
.(��� �� ��0��P )ST�� w#
"� �0�9����Q�� +�"� =

)��ST�� ��+��# ����	
� �  �
��� U<��, )��C�9 ���� U<��, -
 

)Standing crop ( H��+� )�  �7 
+P � B+1 I���� ��N/�@m�

�� ��";. �� U<, �.��0  ��� 8+0
Q�% )b(���7�� .)��"9 ��

 =��	a ��+�% �
��� =6�, )� �.��0  ��� �

� 3% -���� $QR )�

��+% � :% �e�+"�9 ��� 6��9
 6��, ���+;��  �9�  �
� ��7��

):;7@��g�	
 .(�� +"<��� �0��9��� $�QR )�� )% �	�( ��

  
;"<� �  
;<�� I����)m�� �� n�� +�"� �Q�� (���	
� �
����

 I����� ���
 �� �.���0 -��+�#n��� �n)�ST�� �
 ^��� +��
+� 

 �
� ��0��P)b(=6�, )� �.��0 �

� +"<�� -���� )��"9 �� �

�+% ���9 6��, ���+;��  �9�  �
� ��+% � :% �e�+"�9 =�	a �@

�����$��#
 )��"/�� ^�
���/
 ����0��P )��ST�� )��� $�4��9 +���
+� 

):;7 -�.@��g` � �	
 .(�P � �	)@@(^.��% ��9�� ��9

 ���
+� �� �;<�, ^�
��/
 ��� 
� 6��, �e�+�"�9 � ��	a ��+%

�9�
C9  �.�<� ��"4	
F�.

3. �	a ��+% �
��� ���� �K"4� ��+�% � 6��, :% �e�+"�9 =

6�, ���+;��  �9�  �
�)���* �(�� ��<9 V
+���F� )% �.�

 $����� ��9�� U�� �
 �  �
�� )"4��
� 3�. )�� V��J
W, ��


�� ����C9 .-����S� ���� � ��	a �

� �
��� )% ��0��P )ST�� ��

 ����+;��  ��9�  �
�� ��+% �
��� :1
�( =$#
 3% �.��0  ���

 ��  �.�<� � ��+0 I����� �� 6��, �e�+"�9 � ��+% ^�
�/
 �� 

�� ^�
�/
 �a �
���  
;"<� �  
;<������ .�
���;C. � ��0��#

)��()��  ���� ��	a �

�� ���� ^.��% �� )% �9�+%  �.�<� ��9

  �
�� ��+�% �
���� =6�, �e�+"�9 � ��+% �
��� ^.�% � 6�,

 ��� ^.�% ��9 6�, ���+;��  �9� ����� .��P � ��	)@@(���9

 ^�
��/
 ��� 
� 6�, ���+;��  �9�  �
� �e�+"�9 � ��+% ^.�%

 I��CR �� �;<��, -���.mg����gm�"9���# +��"�-O�
���0 

 �
C9 �9
.

$�+���  
;"<�� )�ST�� I�CR �� +�. �� B+1 � 
+P -�.

 ���� � ���7 y�",
 �9�
� -�
� .$�+���� ��� y�",
 -��.

 I�CR �� ��&��  
;<��� )ST�� �� B+1 � 
+Pmg���#�"9 +�"� 

��  �.�<�  
;"<�� )�ST�� V��7 )�� y�"�,
 ��
 ��
 =�
7

�C9 �7�� .�QR ��
 3i� �e�+�"�9 =��	a ��+% �
�S� ��+"<�� )%

  ��7 B+�1 )�ST�� �� 6��, ����+;��  �9�  �
� ��+% � :%

 ��  �.�<�  
;"<� y�"�,
  ��7 
+�P �(

�9 �� ���
 ��+0 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


5� �)�� 637 � ���7) 3�89:12	! �) �23� 3� 4�� ;	2 <�=�� �"�>�(��� 
	� ... 

��] 

#"!J.�(E B�3� ����:)'()(#� �>�3S�L F)Y(�>�3S�L M� �(E B�3� <�CL �)h('�SA� V � �� �� 

M�(	H� ���� MNH
� M� �5! 637 � )3% V�	
� .B�TL	�� MC�	N� M�	�� X�3G � �5! �	UL) B"L)� f�� M� 	� 

�	 SG) jH� ��\-/\�
�� 4�	=: 57	� 
�	�E �� �)� 5
!	�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /�"� � #$%)'() (/�	+,�-./0 

��� 

#"!..���:���3"�� �5L� ���: B�3� �)'()(;	2 �(E B�3� M� ���3"�� �5L� ���: B�3� <�CL F)Y(�"�(��	S� 3C� �)h(V � �� ��

M�(	H� ���� MNH
� M� �5! 637 � )3% V�	
� '�SA� .B�TL	�� MC�	N� �5! �	UL) B"L)� f�� M� 	� 

�	 SG) jH� �� M�	�� X�3G �\-/\�
�� 4�	=: 57	� 
�	�E �)���5
!	�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


5� �)�� 637 � ���7) 3�89:12	! �) �23� 3� 4�� ;	2 <�=�� �"�>�(��� 
	� ... 

��� 

��5]-.�� a�)3k �5! )3% V�	
� �� '�SA� 
	�3�RS� B�� ��	� �TSC� 

)M�	� ��5� < C7(637 <D: �)��5] �)� M�	� < C7(

MBC TN OC C/N Cmic/Coc qCO2

MBC  ***b\/� ***bn/� **@m/� ***N�/� ***�\/�g

TN ***\�/� ***]b/� ***�@/� ns �\/�g ns�m/�g

OC ***\�/� ***]\/� ***N]/� ns��/�g ns��/�g

C/N ***m@/� ***n@/� ***b�/� ns�n/�g ns�@/�g

Cmic/Coc ***nm/� *@�/� *@�/� *@�/� ***N�/�g

qCO2 ***n@/�g ***m�/�g ***m�/�g ***m\/�g ***Nm/�g

*** �** �*:���� z
T#  ��.� ��<9 H��+� )� �
����/����/���m/���7���.

MBC =6�, ���+;��  �9�  �
� ��+% TN =:% �e�+"�9 OC =�	a ��+% C/N =6��, �e�+"�9 )� ��+% $�49 Cmic/Coc  ��9�  �
�� ��+�% $�4�9 

� 6�, �	a ��+% )� ���+;��qCO2�� =�;�	
��"� +4% �7�� 

���� ��C9  �.�<��  
;"<�� �  
;<�� I���� ��� -�
� ��+�0

):;7 -�. @g� ` � ��	
�g��	
 .( ���9 -����"� V���	�T�

 �� 
� 6��, �e�+�"�9 � ��	a ��+�% ^�
�/
 � �	a �

� �C��

  �
� ��<��9  ���7 B+��1 �(

��9 ���9
)m=�n���.(� �4���t�

-�#
)@\(�QR �9�+%  �.�<� ��9 ��
 3i� � ��	a ��+% �
��� )%

 ����� +��F�  �7 
+P � B+1 I���� �� �e�+"�9 ���
 ��"�7
�9 -�
�

  �
� ��+% �
��� ����� V�
J )� ���+;��  �9� �(

�9 �� -�
�

�
�  �7 B+1 I���� �
 +"C%  �7 
+P.

 �
�9
 V��J
W, B+1 � 
+P �(

9 ICR �� ��  �7 -+�0

 ���� V��!� ��0��P )ST��  �7 3��Q1
 $�QR )�� � �9�
�9 -�
�

 $��l� �
�&� +� �9
��P +�Z[� B+1 =�.��0 3% ��	
� � H#����9

 $#
 )"7
�9 6�,.���.� )b()�ST�� ���
 �� )�% �
� ��<9 ��9

 B+1 )� �.��0 ^7
� w�
+7 �
�&� $&* ^��� V�� �
�� -�.

 �
@��� ���9 ��# ��7�� .B+�1 =���0��P )�ST�� y�,+�� ���


 ��+% w�
+7 �
�&� dR��  
;"<� �  
;<�� I���� �� V���
��

  ����+0 6��, ����+;��  ��9�  �
�� ��+% � :% �e�+"�9 =�	a

$#
 .���.� V��	�T�)b()�ST�� �� ���
 )�% $�#
  �
� ��<9

 B+�1 �"( � )"7
�  ��
� V
��4, 3��+� $&* -+"<�� :�49�"�

 V�� )�m�� ��# � �.���0 ^�7
� w�
+�7 �
�&� dR�� �9

�

��+0 �.��0  �9�  �
� ��	
� ^�
�/
 .

� �+"�% z+� -
+*
 +� ��
+� �
  ��!"#
 $&* 8
� ��� M�#


 � �&9a $�/+h ��# �)�� ��"�q� ���"9  
;<�� )ST�� �� +�,
 -�.

 )D(�� :��1 V��!� � )"7
�  
+C. 
+�P � B+1 $�+��� ��� -


 �C9  �.�<� ��+0 . 
;"<� )ST�� �� ��
 +�  ���R -
+�P V��7

 =^�c� ��%+� �
 ��
�� ��� = 
;<��� )�ST�� )�� $�4�9 +"<���

 ��"#
 �� V����� � ���7 �/
+0
�
� �+0 d�R�� +K�� -�.  ���

 d�R��  �
��9
 �
 ^�� -
+P �  �<9 ��CR
 �/�% �+"�% )% $#


 $�#
  ����+0 )�ST�� ���
 ��
+� H�+c�)�.(3%
+�� ^�
��/


M
+0  
;"<�� )�ST��  �7 B+1 I���� :,
� �� )	�# ��P -�.

 �� ��9 B+1 $��l� �
�&� $&* �Q��R �

�R )� �9

� ���
 -�.

 �7�� +Z
� )ST�� .�#
  �
� ��<9 V��	�T� ���.��0 )<��� )�% $

6�, ��
 �� �	a ��+% ���� -
+� �C&� ���� ���+� �  �
�� ��.

 )9
0 �� +��F� �� �.��0 -�. 6��, V��J
W�, +��F� �� �9

�

 �7�� 3&�)�]��b.(M
+0 �.��0 ^7
� )% �S���� �� -��.

  �
�� � 6��, ��	a ��+% =�+�7j �
��� �9�
� �
*� )	�# ��P

 )<��  �9� �� +"<�� -
 �7��)@�.(�� ��.��0 ��
 ��
+���� ��9

�

 )<�� I�+� �
 �	a �

� -���� �
�S� )/��l
 6��, )� �
, -�.

�9�+0 6�, V��J
W, �� +��F� dR�� �  �
C9 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /�"� � #$%)'() (/�	+,�-./0 

��@ 

��� ���0��P )�ST�� �� 6��, �e�+�"�9 )�� �	a ��+% $�49

 ���� V��!� +K�� I���� �� ��<9 �
� ��� � �.�n����+��F"� 

���7�� .��6��, )��  ��� �.��0 -���S� $<0��� )% )ST�� ��
 

�� ��% �� � �1
"� �� 6��, �e�+"�9 )� �	a ��+% $�49 =�7��

 ��	a �

�� �e�+"�9 )� �	a ��+% $�49 )� -+"<�� $.��7 6�,

 �� 
���  �7 �#
�
. ��%)�@.( ����/
 $�QR )�� )�% �	�( ��

 �  
;<��� I���� �� �.��0  ��� s���+S� �

� ��7 ���
  
;"<��

 ��� $�49]���\�� +��F� ��%):;�7@g~.(�� $�4�9 ���


 I��CR ��  
;<���� �  
;"<��� I������  ���7 
+��P I������mg�

�"9�# +"� ��� B+�1 )ST�� �
 +"C% -�
� ���� V�
J )���7�� .

3�. � ���0��P )�ST�� �� V�/�",
 ��
 I�CR �� ����P�mgm

�"9�# +�"� ����� I����� )�C. �� ��C9 �
� �7�� �):;�7@g~.(

�CQ�� � ������)�n(V��7 ^�
��/
 ��� )% �9�
C9  �.�<� ��9

 �� ^.�% 6�, �e�+"�9 )� �	a ��+% $�49 
+P���� .� �
"9��P

 ��
�j)��(�

� �
 -���� �
�S�  �7 B+1 ��
+� �� )% �9�S"��

 � ��	a ��+% )��"9 �� � )"/�� �C�� 6�, XT# -�� +� �.��0

 )�j )� ��
Ei �

� �� ���_� �_T# ��+0 .
+�P I����� �� ��


 �

�� 6�, �0��
, 3. )� $QR )� +"C% -���� +�  ��R  �7

 �� �1�� 6�, XT# -�� -+"C% ��
Ei ��9�� .V���!� ��
+�����

 )D(�� :��1 �� �� ���
 $�49 � :% �e�+"�9 =�	a ��+% ��� -


 ICR ��mg���mgm�"9�# +�"�  
;<��� �  
;"<�� I����� -

.�<� ��  ���+0 .:�% �e�+�"�9 )�� ��	a ��+% $�49 3% +���S�

 �� ��<9 ��0��P )ST�� �� 6�, $��	��/ )�ST�� ��
 �� )% �.�

34�9�0�
�+;�� 6��, ��+�% �
��C% )Q��#� )� +"<�� 6�, -�.

 $#
  �7 ���_� .��
�j � �
"9��P)��(�� )�% ��9�
� ��<�9

6�, 
� -+"<��� �e�+�"�9 )�� ��	a ��+�% $�4�9 )�% ���. ��9�

34�9�0�
�+;�� ��
E�i �

�� �
��C% )Q��#� )� +"<�� 6�, -�.

�C9  ���% ���_� :��R �	a ��+% � ��"4. ��</ $_� �7�� .

)� ���+;��  �9�  �
� ��+% $�49 $��l� �%�9
 V��	�T�

 $�#
  �
�C9 ��#�+� ����+� ��l
�
 �� 
� 6��, ��	a ��+% .

���+;��  �9�  �
� ��+% $�49 ��+"<�� � ��+"C% �	a ��+% )�

���  �.�<�  
;"<� � ��0��P )ST�� �� H��+� )� 6�, ��+�0 .

V���!� 
+�P $�+���� � ��#�+� ��
�� ICR �� �� $�49 ��


���� ��<�9 -����7 V
+��F� ��0��P )ST�� �� � ��"7
�9 -�
�

�� )�ST�� �� 
+�P $�+���� �� � 6�, ICR �� ������
 )% �.�

 ��
�9):;7�g`.(49 ��
 V
+��F� �Q"c� I���� �� $� ��<9

 V���!"� 3��Q1
 +�Z
 �� I����� ���
 $���l� �� V���!�  ��.�

�� ��+�% ^�
�/
 � �
�&�  ��.� ��<9 $�49 ��
 ^�
�/
 � �7��

 ���/ �	a)Labile ( 6��, $��!�% )���"9 �� ���� ��7��)@�.(

�� �
�*
� ��+�% �
 -+"<��� $C41 ��0��P )ST�� �� ��
+����

 ��� $c# f
9 �
 6�, )��  
;"<�� )�ST�� �� �  �
�  �9
7 )�

  ��9�  �
�� ��+% +�E� )���� �  ��� �	a �

� ��7  ���/
 :�	�

 ���  �.�<� 6�, �� -+"<�� ���+;�� ��+�0 .p��	����#
)��(

 �0
+P �� )% �
C9  �.�<�  �+�;9 $�/���� ��+"�9 �
% )% ���.

  ��9�  �
�� ��+�% $�4�9 ��"�7
� ��C% 8
�K	 ���.��0 �  �
�

;��  �0
+P �
 ^�� �"( 6�, �	a ��+% )� ���+ )�% $#
 ���.

 )���"9 ����P � $�#
  �
�� �e�+"�9  ���% $��q� ��.��0 -
�
�

)"/+0 ���� �
 ��7�9 U��+_� +�Z
 �� $�4�9 ��
 ^�
�/
 )% �9


 $�4�9 ���
 +� 6�, �e�+"�9 $��l� �  �
� 6�, )� �	a ��+%

$4�9 +Z
�.

���Q1
 ���� I������ �� �;�	
����"� +4��% V���/�",
 V����!"� 3

����  
;"<��  �7 B+1 )ST�� �� �a �
�S� ��+"C% � ��
� -�
�

 ��  �.�<� �� ��	a ��+�% H�#��� $�!�%  ��.� ��<9 )% ��+0

 $�#
 )�ST�� ��
)]�@�.()�ST�� �� �;�	
���"� +4�% +����S�

 6�, �
 -���4� �  �
� -���� V
+��F� -
�
� ��0��P ���
 -��.

 -+���S� -
�
� )ST�� �
 ^�� �/@����7��):;�7�g~.(���


  �
�9 ��<9 $�#�4( 6�, ICR � 
+P $�+��� )� $�49 :��R

 ���� ��C9 �
� �7��):;�7�g~.(-��#
 � �4��t�)@\(���9

 ��+% ����9
� �  �
�9 
+P +�Z[� $_� :��R ��
 �9�
C9  �.�<�

$4�9 )"4�
� 
+P $�+��� )� ���+;�� .

)�*
� -
+� )�l+/ �� �� �;�	
���"� +4�% �
��� �� V��!�

 ��� ��&�<��  
;"<� �  
;<�� =��0��P I���� �
�7.)��l+/ ��

 ��"� +4% �
��� =��
 ������ XT�#  ���.� ��<�9 +�"C% �;�	
 +��

 ����7 M+"�#
 �  
;"<� )ST�� �� ���+;�� )���* �� M+"#


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


5� �)�� 637 � ���7) 3�89:12	! �) �23� 3� 4�� ;	2 <�=�� �"�>�(��� 
	� ... 

��� 

��� ��0��P )ST�� �� :���R ������ V�
�J ���
 �� )�% ��7��

 � )� 
� M+"#
 ��
� ���9 -+"<�� V��	�T .�;�	
��"� +4% ^�
�/


 )�� 6��, 3"4��#
%
 �� M+"�#
 �
 M�4( �W,�7 �

�R )�

� U�C9 �C�� =6�, ��7 -��#
 =��K�# V
�Q/ �C�� )Q�#�

 $�#
  ��7 O�
��0 �T�_� w�
+7 +��F� ��)]�@�.(w�
+�7

 � 6��, )��  ��� �	a �

� ���� V��!� :��1 �
 V��!"� �T�_�

 $�!�% �� �#�+� ��
� I���� �� �	a ��+% V���!� $�QR �9

�

 ��7�� �;�	
��"� +4% �
��� �� .�9��1 � ���
�)�N(�
  ��!"�#


 )��C. �� �;�e
��	
%
 o,���7 �

���R )��� 
� �;�	
����"� +4��%

 �C9 H#��� V��	�T� $�J
W�, ���
 )�% ��9�S"�� ���
 ���9
�

�� 3"4�#
%
 �� M+"#
 $��l� �
 ��#��� o,�7 �7�� .

�� �� +"C% �;�	
��"� +4% =8�� )�l+/  ���.� ��<�9 ��9

�

 �7�� ���+;�� )���* �� +��F� .����S� ^�
��/
 dR�� )% �"�+���

 ��� 6�, XT# +� �.��0 �+�7j �����1 $��	��/ ��+�0 
� ��.

 �� U�+_� ���C9)]�@�.(���1 s
����( ��.NN��+�% ��J�� 

$���q� �
�,  ��9�  �
�� :�,
� �� 
� )���� :��1 ��� �� ����%

 -+"%�� );���
J �.�@$��q� �
,  �9�  �
� �� 
� ��+% �J�� 

�� ���%)@�.(���1 ��
+���� :����� �� -+�"&� �����9
� -
�
� �.

 ��9�
� -+�"C% �;�	
��"� +4% � ��"4. �
,  �9�  �
� )� ��+%

)@�.(����+� I����� �� 6��, XT# )� �	
 �

� +"<�� ^�
�/


 49  
;"<� �  
;<�� ��� ���0��P )� $� $��	��/ d�R�� ��9

�

 ���1 $��C* +"<�� I����� ���
 �� �;�	
���"� +4% ^.�% � �.

��+0 . �
� �� ��P+. �
*� )�l+/ ��
 �#�+� ��;�
 +l�( -�.

 )� ���9 � )"7
�9 �
�9
 ����1 $��C* -+�0 -+"%��� � ��. )�� ��.

��
� 
��� V�
J.

�;�	
��"� +4% ��� $�49 )ST�� �� +. �� ��+�% $�4�9 �

� ��!�� =-
�1 s�"�4�9 6��, ��	a ��+�% )� ���+;��  �9�  �
�

���� $#
 �
� .��+�% $�4�9 � �;�	
���"� +4% ��� �!�� )T�
�

 6��, ��	a ��+% )� ���+;��  �9�  �
�)����*�()Q��#� )��

 $��#
  ���7 O�
���0 ����9 -+��K�� ���SS_�)@b��N(��<��9 �

�� �;�	
��"� +4% �
��� )P +. )% �.� ��� ^.�% �
���� =�����

 )�"/�� �C�� ���+;��  �9�  �
� �� +"<�� )���� �
 :J�( ��+%

 ��� ���. )�� r!��� V�
J )� +"C% �$��	��/ �����9
� � ���

34�9�0�
�+;�� +"<��� �
�*
� -
+"4�
# ��+% -�� 6�, -�.

�� ��+�0)].(��� ��<�9 )�T�
� ���
 �� +�. ��#�+� )�% ��.�

  �9�  �
� ��+% $�49 $�J
W, 6��, �	a ��+% )� ���+;�� 

�� 3. ���% �� �;�	
��"� +4% �-
+�� ���#��� o,��7 ��9

�

 �7�� 6�, $�!�% ������
)].(3.�;�	
���"� +4% �!�� �K"4�

 �� ��<9  �7 B+1 )ST�� �� :% �e�+"�9 � �	a ��+% �� )�% �.�

 ��+�% $�!�% �� �
�S� 6�, ���+;�� $�	��/  ���% �+"�% :��R

 �e�+"�9 ��� 6�, ���
�J �� ��7��  ��7 
+�P I����� �� )�%

 )T�
� ���P �C9  �.�<� -
 )Q��#� )�� �;�	
���"� +4�% � ��+0

�� �+"�% -+K�� :��R �
7 .

3. -�.+�F"� ���  ��# �K"4� �
�9
 U��;!� )��  �7 -+�0

 ���* �� V���
�� B+1 �  �7 
+P I���� ��)�( ���+0 )t
�


$#
 .3�.  ��7 B+�1 )�ST�� �� � ��!�� =-
�1 s�"�4�9 �K"4��

������  ���9�  �
��� � ���	a ��+��% � �;�	
����"� +4��% ����� -�
�

 �e�+�"�9 )�� ��+�% $�4�9 � 6�, :% �e�+"�9 =6�, ���+;��

 ��  �.�<� 3. �&��  �7 
+P )ST�� �� ��
 ��+0 ��+% ��� �K"4�

 ����� $�J
W�, ���
 � ���+;��  �9�  �
� ��� �
� ��7�� .)��

 ��P+. +K�� V���RV��!� $�+��� ���  �7  �.�<� -�. -��.

 V�� �
�� B+1 ��
 �9�
�9 ���� ��0��P �  
;<�� I���� �� 
+P

 � w��
�� =6��, V��J
W, �
�&� dR�� ���
 ���� -�.����
+/

$#
  ���+0 V��J
W,.

MU�SL 
3�@ 

� �.���0 ^�7
� �
��S� )�*
� :���1 +��F� � V��!"� 3�Q1


 ��� =���0��P I���� �� 
+P $�+��� d�R��  
;"<�� �  
;<

 $�#
  ����+0 6�, $�!�% � V��J
W, �� +��F� .)�ST��

 V��J
W, -
�
� +"<�� �0�9��� $QR )�  
;<�� �  
;"<�

 ��� ���0��P )�ST�� )� $�49 -+"&� U�e
	
�� � ����C�7 -

��7�� .�.���0  ��9�  �
� 3% ��	
� � H#����9 3�Q1
 $QR )�

 )D(�� :��1 V��!� ��0��P )ST�� �� 
� B+�1 I���� ��� -

�C9  �.�<�  �7 
+P �
��&� +�� �9
���P +�Z[�� B+1 � ��+0

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


����� ��	
� � 
���	�� ��
� � ���� /�	�����	� /�"� � #$%)'() (/�	+,�-./0 

��N 

$�#
 )"�7
�9 6�, $��l� .V��7 �  ��7 �+�"�% -
+�P

 3��� -
+P )�% $�#
  ����+0 d�R��  
;<��� )ST�� �� +�

���� V��!� $�+��� �� 6�, V��J
W, ��� -�
� 
+P -�.

 T�� �� +"<��� -
+�P V��7 ���
 ��+�K9  �.�<� B+1 �)�S

  ��7 B+�1 � 
+�P I����� ���� ���7 V��!� dR��  
;"<�

 $��#
  �����+0 .o,���7 �
  ��!"��#
 � �;�e
��	
�� -���.

 $��!�% ��� V��!� �  ��#� +D9 )� H#��� �;�e
	
���/
%


�9�
� ��<9 ��
, )� 
� ��+% .)�  
;"<� �  
;<�� I���� ��

 34��9�0�
�+;�� $��	��/ �.��0  ��� �

� ^�
�/
 $QR -��.

�, H#��� 6�, ��+% $�!�% �  �
� +����7 6�� +� ��7�� .

��� +�D9 )� f
C�� �� ��  
;"<�� �  
;<��� I����� ��#�

 �� H#��� $�+��� V�
J �� ��9�+0 ��(
 $R+# )� ��9

�

 ���4�� ����� )�� 6��, -���(
 ���0��P )�ST�� �� )% �	�(

��
� ���9 �9j
� .

��	
� ���� ��	=S�) 

�.8 =-+�W�.
 =.��	�* 8 � �.�.���.� .��n\.����+/ )�ST�� ����+� ��
�� ���.��0  �K<���� )�	�T� � �E� +�q;� z+� . �;<�9
�

-����<%=��&!J
 �"��J  �K<9
�.

@.y �4�t�.
 =.~ � -�#
 .-�C_� .��\N .���&P ��"#
  
%��# ���+� 3"4�#
%
 �� �+�7j ��+% ����
� +� V�� �
�� -
+P +Z


-���"c� � ��_� .8
QR ����� ����� � -����<% �
�/ �])�:(\�g]@.

�.-�C_�  �7 .f.��\@ .-��W"1
 V
+Z
 �#�+� g+&7 ����+/ ��"#+&7 �1��� ��
+� )� 8
� ���� �+"�% z+� �R�C"*
 .����� )���9

�7�
 �#��7��%=��&!J
 �"��J  �K<9
� =����� �����  �;<9
� .

N.8 =�C�+% .��nn .ST�� -

. � `a O�
�0 �
+�
 -�%+� ))��"#
 ��� � ��&!J
 =-���"c� � ��_���&P -�. .( =-����<%  �;<9
�

��&!J
 �"��J  �K<9
� .

m.8 =-�C_� .y �.�4�t� .G��L.�
 -��C�7 �9��;� V
+���F� -
�K	
 +�� �+�!� -
+P � V���
�� B+1 V
+Z
 �	�"%
+/ ��J
�

�0Y�� 6�, ����C�7 -�. .����� � -����<% �
�/ � 8
QR ������)�:(L�g��.

n.~ =-�C_�.z =.8 � ����, .:t�9 .��\N.#�+��3"4�#
%
 �� �_T# 6�, $�!�% -+�E� +��F� M+�0
� )�ST�� �� ���c"9
 -�.

-�%+� .����� ����� � -����<% �
�/ � 8
QR])�:(��m g�@�.

b.8 =���.� .�.��n\ .� =�.��0 H�%+� =�.��0 ^7
� V
+��F� )4��S� � �#�+� $��l� �� `a k
!9 $R+# � )/
QR ��	
 B+1 -�.

��&!J
 ���+/ )ST�� �� 
+P �.����� �7�
 �#��7��% )��9=�
+&�  �K<9
� =����� �����  �;<9
� .

8. Alvarez, R. and R.S. Lavado. 1998. Climate, organic matter and clay content relationships in the Pampa and Chaco 
soils, Argentina. Geoderma 83:127–141. 

9. Anderson, T.H. 2003. Microbial eco-physiological indicators to assess soil quality. Agri. Ecosys. Environ. 98: 285-293. 
10. Anderson, T.H. and K.H. Domsch. 1989. Ratios of microbial biomass carbon to total organic carbon in arable soils. 

Soil Bio. Biochem. 21:471-479. 
11. Bremner, J.M. and C.S. Mulvaney. 1982. Nitrogen total. PP. 595–624. In: D.R. Buxton (Ed.), Methods of Soil 

Analysis, Part 2: Chemical Analysis. American Society of Agronomy Inc. and Soil Science Society of America 
Inc., Madison, WI.  

12. Caravaca, F., G. Masciandaro and B. Ceccanti. 2002. Land use in relation to soil chemical and biochemical 
properties in a semiarid Mediterranean environment. Soil Till. Res. 68: 23-30. 

13. Chaneton, E.J. and R. S. Lavado. 1996. Soil nutrients and salinity after long-term grazing exclusion in a flooding 
Pampa grassland. J. Range Manage. 49:182-187. 

14. Dai, W. and Y. Huang. 2006. Relation of soil organic matter concentration to climate and altitude in zonal soils of 
China. Catena 65: 87-94. 

15. Dalal, R.C. and R.J. Mayer. 1986. Long-term trends of soils under continuous cultivation and cereal cropping in southern 
Queensland. 1. Overall changes in soil properties and trends in winter cereal yields. Aust. J. Soil Res. 24: 265-279. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html


5� �)�� 637 � ���7) 3�89:12	! �) �23� 3� 4�� ;	2 <�=�� �"�>�(��� 
	� ... 

��m 

16. Dormaar, J.F. and W. D. Willms. 1998. Effect of forty-four years of grazing on fescue grassland soils. J. Range 
Manag. 51:122-126. 

17. Dormaar, J.F. and W. D. Willms. 2000. A comparison of soil chemical characteristics in modified rangeland 
communities. J. Range Manag. 53:453–458. 

18. Farrell, R.E., V.Y.S.R. Gupta and J.J. Germida. 1994. Effects of cultivation on the activity and kinetics of 
arylsulfatase in Saskatchewan soils. Soil Biol. Biochem. 26:1033-1040. 

19. Harms, B., R. Dalal and S. Pointon. 2002. Paired sites sampling to estimate soil organic carbon changes following 
land clearing in Queensland. Proceeding of 17th World Congress of Soil Science, 14-21 August 2002, Thailand, 
Paper No. 1128. 

20. Islam, K.R. and R.R. Weil. 2000. Soil quality indicator properties in mid-Atlantic soils as influenced by 
conservation management. J. Soil Water Conserv. 54: 69-78. 

21. Kinloch, J.E. and M.H. Friedel. 2005. Soil seed reserves in arid grazing lands of central Australia. Part 1, Seed bank 
and vegetation dynamics. J. Arid Environ. 60:133–161. 

22. Li, X. and Z. Chen. 2004. Soil microbial biomass C and N along a climatic transect in the Mongolian steppe. Biol. 
Fertil. Soils 39:344-351. 

23. Mapfumo, E., M.A. Naeth, V.S. Baron, A.C. Dick and D.S. Chanasyk. 2002. Grazing impacts on litter and roots: 
Perennial versus annual grasses. J. Range Manag. 55: 16-22. 

24. Nael, M., H. Khademi and M.A. Hajabbasi. 2004. Response of soil quality indicators and their spatial variability to 
land degradation in central Iran. Appl. Soil Ecol. 27: 221-231. 

25. Nelson, D.W. and L.E. Sommers. 1982. Total carbon, organic carbon, and organic matter. PP. 539–579. In: D.R. 
Buxton (Ed.), Methods of Soil Analysis. Part 2, Chemical Analysis. American Society of Agronomy Inc. and Soil 
Science Society of America Inc., Madison, WI. 

26. Norwath, W.R. and E.A. Paul. 1994. Microbial biomass. PP. 753-773. In: D.R. Buxton, (Ed.), Methods of Soil 
Analysis. Part 2, Microbiological and Biochemical Properties, SSSA Book Series, No. 5, Madison, WI. 

27. Pinzari, F., A. Trinchera, A. Benedetti and P. Sequi. 1999. Use of biochemical indices in the Mediterranean 
environment: comparison among soils under different forest vegetation. J. Microbiol. Methods 36: 21–28. 

28. Raiesi, F. and E. Asadi. 2006. Soil microbial activity and litter turnover in native grazed and ungrazed rangelands in 
a semiarid ecosystem. Biol. Fertil. Soils 43:76-82. 

29. Rice, C.W. and C.E. Owensby. 2000. The effects of fire and grazing on soil carbon in rangelands. PP. 323-342. In:
R.F. Follet, J.M. Kimble and R. Lal (Eds.), The Potential of U.S. Grazing Lands to Sequester Carbon and 
Mitigate the Greenhouse Effect. CRC Press, Boca Raton. 

30. Saggar, S., C.B. Hedley and G.J. Salt. 2001. Soil microbial biomass, metabolic quotient, and carbon and nitrogen 
mineralisation in 25-year-old Pinus radiata agroforestry regimes. Aust. J. Soil. Res. 39: 491-504. 

31. Sparling, G.P. 1992. Ratio of microbial biomass carbon to soil organic carbon as a sensitive indicator of changes in 
soil organic matter. Aust. J. Soil Res. 30: 195-207. 

32. Stevenson, F.J. and M.A. Cole. 1999. Cycles of Soil. John Wiley and Sons Inc., New York.  
33. Su, Y.Z., H.L. Zhao, T.H. Zhang and X.Y. Zhao. 2004. Soil properties following cultivation and non-grazing of a 

semi-arid sandy grassland in northern China. Soil Till. Res. 75:27-36. 
34. Wardle, D.A. and A. Ghani. 1995. A critique of the microbial metabolic quotient (qCO2) as a bioindicator of 

disturbance and ecosystem development. Soil Bio. Biochem. 27: 1601-1610. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

41
.9

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

2-
06

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.9.1
https://jstnar.iut.ac.ir/article-1-730-fa.html
http://www.tcpdf.org

