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Abstract Article Info 

Background and Objective: Any action to disrupt the balance in the soil leads to 

different consequences in its components. Biological and abiotic stresses affect the 

components of this ecosystem, including microbial activities. Microorganisms are 

a faster indicator for measuring the quality and health of the soil and they quickly 

react to environmental changes and stressful factors such as climate changes and 

excessive livestock grazing, and by measuring them, you can understand the amount 

and type of changes in the soil ecosystem.  This study was conducted with the aim 

of investigating the effect of climate and livestock grazing on some soil biological 
indicators such as basal respiration, substrate-induced respiration, metabolic rate 

index, carbon availability index, microbial contribution and urease enzyme activity. 

Methodology: In order to conduct the research, two habitats with different climatic 

characteristics and grazing intensities were selected after the field survey. The first 

study area was selected in 110 km southeast of Sari and in the rangelands of Peshert, 

where the average annual rainfall was 375 mm.  The climate of the region was 

determined based on the cold semi-humid Dumarten's method. Another study area 

named Ergi Boghaz was selected in the east of Golestan province and 35 kilometers 

away from Gonbad Kavus city. In terms of climate, it had mild winters and hot and 
dry summers. The average annual rainfall in this area was estimated to be 220 mm, 

and based on Dumarten's classification, this area was classified as a dry climate. In 

order to carry out sampling, a grazed and ungrazed sites were selected in each area, 
and 6 1x1 plots were randomly placed inside each of these sites. 12 plots were 

considered separately in each region with a special climate and 24 plots in total. 

Inside each plot, 10 soil cores were randomly taken using an auger with a diameter 

of 5 cm at two depths of 0-5 and 10-5.  In order to investigate the effect of livestock 

grazing, different climate and depth and the simultaneous effect of these treatments 

on soil parameters, a general linear model test (three-way ANOVA) was used and 

independent t-test was used to compare these parameters in two sites of grazing and 

grazing in each habitat. 

Results: The results showed that metabolic coefficient index, carbon availability 
index, stimulated respiration and urease enzyme had significant differences under 

the effect of climate treatment. Microbial (substrate-induced respiration) respiration 

with an average of 0.39 was significantly higher in Peshert habitat than in Ergi 
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Boghaz habitat with an average of 0.30. The activity of urease enzyme was also 

higher in Peshert with an average of 48.56 than in Ergi Boghaz with an average of 

16.44. In addition, livestock grazing had a significant effect on this parameter and 
the activity level of this enzyme was higher in the ungrazed site at a depth of 0-5 

cm than in the grazed site at a depth of 5-10 cm.  Livestock grazing had a significant 

effect on carbon availability index, basal respiration, and substrate-induced 

respiration.  

Conclusion: The presence of high amounts of organic carbon, nitrogen and 

sufficient moisture in the Peshert habitat and being safe from the destructive effects 

of livestock grazing in the ungrazed area site led to the possibility of the activity of 
the population of microorganisms in the soil, the absorption of enzyme molecules 

on the surfaces of organic colloids and the improvement of the conditions in these 

habitats. It can be stated that the type of rangeland management can influence the 

chemical and microbial characteristics of the soil. In this research, significant 

changes in the amount of soil elements were seen with the removal of grazing. 
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) �1� ���L� ��22 .(  ���D % �1��� PD�3 Z��  ��'�'�	 �

  �\'%-�  �=�>  ��1-e[�	  �%�  ��  ��-RdW	.��B  K��U�

  �����  =�>  tXA  ��  �J�D���  %  ��%�$�	  ��1-e[�	

)30�	 ����+� ��1��	���3 .(��/� Q �� �#����  ��%�$�	 ��1

P1%23 I� ����+� j'��� -� ���" -� ��#D�� ��o��U� =�>  �1
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&���  �-'G�� �_�� �
�A ����"� P'�GQ�  -� �A� &H ��

  -�  E���  �!+�  P1��  %  =�>  &\%����  ���0	  P'�GQ�

  ;!A �=�> &\%���� -� E��� �!+� P1�� % =�> &\%����

�	 �J'G�H ��/� Q % ��%�$�	 ��/� Q P'�GQ�) ���D30  .(

)  &���$J1  %  �����2014  �����  ��Nz�  ��>  P1%23  ��  (

  �@#	 ��U�� ��D ���'� K����L� % =�> �G�[�c�d P1��

  .����� =�> �$'\�/��� ��1��	���3 ��  

  ��%H��I  %  ��/��  ��  =�>  P0�  ��J1�  -�  -O��  ��

F�+�A���  ��  � ��	  &�1���  ��  ��  �A�  
I_ �� �!" ��1

�'�'�	 �U�  �A��� % �>�#D % (��M % ^�B) x��[	 ��1

  �A��� E�#sJ1F1&�	I   �=�> K��c�e> �%� �� F��B�

  &��	 {�!��� E�Q�' �� �'�N� �� �� ��� ���B ���'I�� ���	 �� &H

�'�'�	��2'%  K%�@�	  �J��B�  `'��D % x��[	 ��1  ��1

F�Je�  ��  ;A�#	  �	��  &����  �=�>  ��  ��'�'�	  ��1

  % �>�#D K�%�< %� E'� I� .�D���� ���'�3 - A�� ���A��

�	 ��+d� bI�� �� �!#	 E'� �'�'�	  P1%23 E'� % ����

��2'% �� ^�B % F��B� P0� �A��� Y�1 �� �$'\�/��� ��1

  =�>  �y����  �� =�> I�  P[� E'�  �'�A P#��%  .�/� -�

 ���A� % �<���  �'�'�	  P0� -� -O�� ��  %  �X�T	 ��1

&H ��Q -� �eT#	  .�A� ��D 
���� �1  

  

O �   �����+  

 ������ ���� �����  

  %� �����	 �'�I�� I� ?3 �<�d P1%23 
���� �NO

��2'% �� ����'%�  �'�A %� ����� -� K%�@�	 �J��B� ��1

  % �Q����3�� |�T/ I�) �X�T	 &�+$' `'��D �� ��M % ^�B

 -0X#	  .�'���  ]�[���  P1%23  
����  �NO  (^�B  )�J
�

  �� )%� ��� /�X	110    % ���A ^�D ]�#O ���	����40  

  &��+1�  %  -������NM  P[�  ��  �A���  �ND  ���	����

  .$D)  �A�  ��D �B�%  K��3  ���A%�  ����	  ��$��31  .(

  -0X#	 �	�J
 ;�D5-20   �� �<��� ������ .�A� �c��

  ��
��I  �<���  �� ��	  �<���  .	�D  V���J
  K��3  -<�d

  ���#O  �<���  ��>_��  %  K�S���A� )�A  ��  -0X#	  E'�  .

1375    � �!"  ���#	  %  �I�%���  K�0�0T�  G��	  `A��

 I�  �J��  ��  � �  )�A %� % -��� ��eT	 &����I�	  &��A�

)����  }��d�  -�  
��B�  �^�B  P[3  K���J
  �NO  �'�1

  .�A� -�Q�� K��c K_%G� ���>~ K���J
 
���� % ]W�A

 ̂ �B  -0X#	  ��'�  -J��  ��  K���J
  -���  ��1  ���D

  %  -�Q���  
����  �������[�H-�K��c  ��%�T	  �z�@d  ��

�A� ����	 �B�� ��D  . ���� ��IH K��e� ^�B Y��"� h"�#	

�	 ���B 
�� ��M ���	 %  -�_�A ������� `A��	 &�G�	 .����

  -0X#	375   )�eQ �" �� -� �A� ��D ��%H�� ��	 ���	

�	 bG'� &��+	I % G�'�3 �&��+��� ���N� -O�� `A��	 .�#�

  -�_�A K���d5/7  ����A -O�� ��	� �����d `A��	 �����

  -�  ��	  ���  -�  {���	  )�A  ��	  E'��	��8/24   -O��

����A��A ��	� .B��d `A��	 % ����  {���	 )�A ��	 E'��

  -� ��	  EJN� -�21/14 -  ����A -O��  �����A� `A��	 .

  �I�d  �!+�  ���"�2/81   -�_�A  ��[!�  `A��	  %  �c��

  �-<�d1650   ���	  ��	�A�  b%� ��A� �� -0X#	 F��B� .

-�A�  ��A  ]�"�	  -J��  E���	%�  �1���  ���  .�D  ��#�

.)  �X 	  -#	��  ���  .	�D  -0X#	Artemisia fragrans 

willd-� (-��� % �$��/�� &�1��� ���J1  -/�+$' % �'�3 ��1

  �#��	Artemisia sieberi Besser  �Festuca ovina L. �

Stachys turcomanica Trautv.  �A�  )%�O)1  E�����	 .(

  �&\%���� ���0	  �E���EC    %pH    hJ
 �� =�>0-10    ����A

-� ��	  ;����1/0  �c��  �95/0  �c��   �12/0ds/cm    %38/8  

) �A� ��D b��G�17  .(  
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 V 5J1: �:�0 %1�W? ���� ����� 9+��0 ��+�:�0 9��1��� .-��5:7�� -�.1� �1��4 2���
 ������=��0 X1�
 �����*�+   �Y�@ �� �+  7� ��J�� ��"? 7� =��Z.1� �* 3���

) �[���� �"LJ1964)  (33) -���Z_�   (1376) (29.5� ��R:� (  

 ��+'I .$D   ��'%� 
�Q  �J
 )�"   �1��� -���  

   Amaryllidaceae 

Cr  F  P  Allium atroviolaceum Boiss  
   Apiaceae 

Hem  F  P  Bupleurum L. 0  
Hem  F  P  Falcaria vulgaris Bernh.  
   Asteraceae 

Hem  F  P  Centaurea ovina Pall, ex Willd.  
Th  F  A  Cousinia commutata Bunge  
Th  F  A  Crepis sancta (L.) Babc.  

Hem  F  P  Scorzonera hispanica L.  
Hem  F  P  Taraxacum montanum (C.A.Mey.). DC.  
   Boraginaceae 

Hem  F  P  Myosotis olympica Boiss.  
   Brassicaceae 

Th  F  A  Alyssum minus (L.) Rothm.  
Th  F  P  Alyssum montanum L.  
Th  F  A  Cakile Maritima  
Th  F  A  Chorispora tenella R.Br.ex DC.  
Th  F  A  Descurainia Sophia (L.) Webb ex Prantl  

Hem  F  P  Isatis cappadocica Desv.  
   Caryophyllaceae 

Th  F  A  Arenaria serpyllifolia L.  
Th  F  A  Minuartia L  
   Chenopodiaceae 

Hem  Sh  P  Eurotia ceratoides (L.) C.A.May  
Sh Ch  Sh Ch  P  Noaea mucronata (Forssk.) Asch & Schweinf  

   Compositae 

Ch  Sh  P  Artemisia sieberi Besser  
   Convolvulaceae 

Hem  F  P  Convolvulus commutatus Boiss.  
   Crassulaceae 

Th  F  A  Sedum sp.  
   Euphorbiaceae 

Th  F  A  Euphorbia helioscopia L  
   Hypericaceae 

Hem  F  P  Hypericum scabrum L.  
   Fabaceae 

Ch  Sh  p  Astragalus aureus Willd.  
Hem  F  p  Astragalus lieatus Lam.  
Hem  Sh  p  Astragalus sp.  
   Lamiaceae 

Ch  F  p  Ajuga chamaecistus Ging. ex Benth  
Hem  F  P  Stacks inflata Benth.  
Hem  F  P  Stacks turcomanica Twntfv.  
Hem  Sh  P  Teucru polium L.  
Ch  F  P  Ziziphora clinopodioides Lam  
Th  F  A  Ziziphora tenuior L  
   Papaveraceae 

Th  F  A  Fumaria vaillantii Loisel.  
   Poaceae 

Th  G  A  Aegilops tauschii Coss  
Ge  G  p  Agropyron elongatum  (Host.)Beauv  

Hem  G  p  Agropyron pectiniforme Roem. & Schult  
Th  G  A  Bromus danthoniae Trin  
Th  G  A  Bromus madritensis L.  
Th  G  A  Bromus tectorum L.  

Hem  G  p  Festuca ovina L.  
Ge  G  p  Glyceria fluitans  L  
Th  F  A  Hordeum murinum L.  
Th  G  A  Phleum paniculatum Huds.  
Ge  G  p  Poa bulbosa L.  

Hem  G  p  Secale montanum Guss.  
Hem  G  p  Stipa hohenackeriana Trin & Rupr  
   Ranunculaceae 

Th  F  A  Ceratocephala testiculata (Crantz) Roth  
   Scrophulariaceae 

Hem  F  P   Verbascum aucheri (Boiss.) Hub.-Mor  

 :���e�>� F'W
He  ���Q���'�� �J1Th���Q%��Ch���@	��Cr���Q���'��Ge���Q�p\P �-/�A�#MA�-/�+$'F�v�� EN3G�&��	�#�Sh .-���  

  

  ^�D �� I�S��  ����  &��#
  ��  ��'� ��� /�X	 -0X#	

  -�c�Q  ��  %  ����  )�JD  %  &��+��  &��A�35    ���	����

 ��c�  ���  .�A�  -�Q�'  ���0�A�  �%%��  �!#�  &��A�ND

�!#� ���O -0X#	 E'� -� �A��A�-    &%�� ��D���A�  I� .

 &��+	I  �����  �'��1  %  ]H  �R�&��+���  %  F'W	 ��1  ��1

  :�>% 
���A�  b��� &�G�	 j'��� -� ��N� .eQ I�SH �� .
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-RdW	 .��B ������� �Q� ��N� �� % -�Q�' P1��  ��O% ��

 )�"  ��  %  ��D  Z%�D  :�>  .eQ  ��N�  `A�%�  I�  .����

�	 bG'� G�M�� ���+� ������� &��+���  �	�J
 ;�D .�'�J�

  E�� �<���1  ��2    ��#��% ��+3 |�T/ I� �<��� % ���� �c��

  ��#�� % ��+3 &%�� % tX+	 �!'�0��A�  ���	 .T	 =�> .

 ���H  -�A��  I�  %  E��#A  ��  `A��	  �
�/  ����A  - /�X	

 )�A�	  �1  �'��1  ��  ��'I  ��  `A��	  =�>  ���D  .�D��

  �$'��$/�20    ��30  ���	����A �� ��	  ����� % ���� ��	

  �%�d  ��  `A��	  ���p���B8-5/7   -�  -0X#	  =�>  .�A�

  P'�A�Q �� ���'I ���+� ��� �A� �_�� ���A �c�� .�/�

)  ����  ��'o317(  .  K�	�#��  �A�#D��1  ��	H  ��A�  ��

  .T	 -� ����+'� E'��$'�G�) &%�� -s#'� �A�#D��1 ����+'�

  �%�d -0X#	 E'� �� -�_�A `A��	 ������� &�G�	 �(- /�X	

220  ���	  )�� 	 G�� -�_�A `A��	 ��	� .�A� ��	8/17  

����A -O��  ��#� F�+0� h!" �� .�A� ��D b��G� ����

  �A�  :�>  �J��B�  �����  -0X#	  E'�  �E���	%�  �����  %

  &��+	I % G�'�3 )�eQ �� ��!S % ��� �� ���J1 ��T	 ��1���

���S )�JD �NO V_�J 	 -� ����-   -� ���� �B�D ]�#O

�	 -0X#	 �� ���� P'�A�Q I%�� ;!A �U� �� -0X#	 .����

  �{�@	 ���M % F'� ��� -� � ��	 �<���  ������ ���L�

-��� �N#� % ���� �A� I� �� ��> ]�S�	 �1��� PD�3  ��1

 -��� . -�JO I� -/�+$' &�1��� % �� Salsola turcomanica 

Litv. �Salicornia L. � Medicago L -0X#	 �1��� PD�3

�	 .�$�� ��-��� .�#1�  �#+3��D ;�S� -0X#	 �1��� ��1

&H  ��'%�  
�Q  %  ����-���  -/�+$'  &�1���  �1  -J��  %  ��

 -���.$D) �A�  ��1  )%�O �2  .(  �&\%����  ���0	 E�����	

  �E���EC    %pH    hJ
 �� =�>0-10    ;���� -� ��	 ����A

06/0%  �71/0%   �18/19ds/cm    %40/8   �A� ��D b��G�

)17  .(

  

  V 5J2: %1�W? �:�0��+ 9+��0 ����� ����  27�8�* 90�� �������:�0 9��1��� .-�./"0 -�.1� 23  �456�0  �����*�+   �Y�@ �� �+

) �[���� �"LJ 7� ��J�� ��"? 7� =��Z.1� �* 3��� =��0 X1�
1964)  (33) -���Z_�   (1376) (29.5� ��R:� (  

 ��+'I .$D 

  

 ��'%� 
�Q 

  

�J
 )�" 

  

 �1��� -���  

  

      Amaranthaceae  

Th F A Salsola turcomanica Litv. 

Th  F  A  Salicornia L  
Ch F P Halocnemum strobilaceum (Pall.)  
      Fabaceae  

Th F A Medicago L.  
      Poaceae  

Ge G P Puccinellia distans (Jacq.) Parl.  

 :���e�>� F'W
He  ���Q���'�� �J1Th���Q%��Ch���@	��Cr���Q���'��Ge���Q�p\P�-/�A�#MA�-/�+$'F�v�� EN3G�&��	�#�Sh.-���  
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 aE�1:  %��1 9���?���J %��#�� �����* �:�L: ��+  

  

  

 �:�L: '�� 7� �����*  

  ��  K%�@�	  F��B�  %  
��  ���M  ��U��  �A���  �NO

  �R� ���	 h"�#	 I� �����	 �'�I�� I� ?3 =�> K��c�e>

 ��M % ^�B �'�A -0X#	 �1 �� .�Q�� 
���� ������ -��J�

�'�A E'� I� 
��� �1 .>�� �� % ]�[��� ��D  �1-� K��c 

  �Q��e�6   -���	 K� /�X	 -� -O�� �� KW3 ��� � E'�) KW3

  )�!B .��B ��%H�� -� �����A� ���� -0X#	 �����	 `'��D %

��2'%  I�)  �D  -�Q��  �R�  ��  �Q��  =�>  ��137  ((1×1  

 .�D -�>���� -�K��c  g�> F��B� �� -0X#	 �1 �� �G�	12  

  Z�J�	 �� % KW324    �1 .>�� �� .�D -�Q�� �R� �� KW3

  KW3-�K��c    �Q��e�10    ��%� :' -��A% -� =�> -�+1

  �XB  ��5  ����A  hJ
  %�  ��  ��	0-5    %5-10  ����A  ��	

)37-��J� ?�A .�D �D���� (  
����1 -� {���	 =�> ��1

�� B�	  I�hJ
  %  �1  %  �'���  
�S��  ��'�$'  ��  �1  ��

:��AW3 �JO -�+��� ��1  % �D ��%H  �G��	 ����'�	IH -�

  �NO ���	 ����� �'�'�� 
��
 % � �!" ���#	 ��$����

  .�D  .0�#	  �1G�/��H  
����  ��1��	���3  E�� �  �NO

 �JO =�> I� ����0	 ��$'\�/���  �NO -c�
 I� ��D ��%H

 ����A  -O��  ��NM  ��  �@c  ��	�  ��  �=�>  ���"�  �@d

-��  -��>��A  ��  �����I����  �NO  .�D  ����  �'�A  ����

-��J�  �=�>  �'��J�D  %  �$'G�Q  ��1�����Q �D����  ��1

 K�	 -� ��IH ���1 K�%��	 �� % ����'�	IH `�T	 �� ��D

���	 %� :/� I�  % ���� :�> -�@1 :'  ���� ��!
 ���	

�e/�>��  I�  =�>  ��  �D-�  ?�A  .��D  =�3  �1 ��R#	

 -�  ���"�  ]oO  I�  ������O-+��  ��  -�����O  ��"  ��1

-��J�  ;����  E'��  %  �D  -�['�  -�+��� ����  =�>  ��1

P'�	IH 
����  .�'��� ���	H x��[	 ��1  

)  )�����  b%�  ��  .�  &\%����9  -�  =�>  ���"�  �(

  &��A�����  h'�"  I�  -�[������  %  -'�3  ?@#�  ���I%  b%�

)34) ��X0� b%� -� IH ��%� F'G�H % (36�I����  (  .�D ����

C>�D)�	�Q  h'�" I�  G��  =�> �$'\�/���  ��1  �'I  ��1

  -X���) �'��� -!A�T	1  �2  %  3  G�/��H -��� �1 
���� I� .!B .(

���� &���  )�	�� ���	HY%���J�� &�	IH  ��  �1- Y����JA�

)Kolmogorov-Smirmov &�	IH �� E�#sJ1 .�D P'�	IH (

)  &�/  ?��'��%  �#�J1Levene test ���B  �A���  ���	  (

  % hJ
 % K%�@�	 F��B� �
�� ���M �U� �A��� �NO.�Q��

  �U�F1&�	I    -'G�� &�	IH I� ���> ��1��	���3 �� �1��J�� E'�

) �	�J
 �X> )�	 ;/�B �� -Q�" -A ?��'��%GLM  % (

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

14
05

.2
0.

2.
1.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

8-
18

 ]
 

                             9 / 17

https://dor.isc.ac/dor/20.1001.1.20080891.1405.20.2.1.3
http://rangelandsrm.ir/article-1-1285-en.html


 =� � 2�UUU
�UUU�20  =��L� 22  21405         

  
 

123 

 

  ����'%� �1 �� ��M % ^�B �'�A %� �� �1��	���3 E'� -+'�0	

  &�	IH  I�t  .��T�  %  -'G��  .�D  ���@�A�  .0�+	  ��  �1


�� ��1��GQ�SPSS   .�D 
����  

  

  -X���1  (  :�/����	 ;'�<                                                            qco2 � BR/MBC         

  -X���2  (  CAI � BR/ SIR                                                E��� -� �A��A� C>�D             

  -X���3  ( MR � MBC/C org ��%�$�	 FNA                                                                     

 )BR  �-'�3 ?@#� =MBC  ���%�$�	 ���� �+'I E��� =SIR �-�[������ ?@#� =C org(=�> �/H E��� =  

  

 Q��.: 

 -b a*��.� �$�   cL@ 2d�# 2����� ��L�
 ��$�
 91��* �+ 

 .0�+	 �U� -� ��� &��� ?��'��% -'G�� I� .c�d j'���

 �:�/����	  ;'�<  C>�D  ��  -0X#	  F��B�  Z��  ��  K%�@�

  % -�[������ ?@#� �-'�3 ?@#� �E��� -� �A��A� C>�D

  tXA  ��  %  ����  ��o��U�  IH  ��%�  F'G�H5    K%�@�  �c��

�# 	)%�O)  �A�  ����  ���'�  ���  3  ��J��  .0�+	  �U�  .(

  ?@#� �-'�3 ?@#� �E��� -� �A��A� C>�D �� ^�B )�J
�

 �# 	 IH ��%� F'G�H % -�[������  ��J�� .0�+	 �U� % ��� ���

�# 	  K%�@�  -�[������  ?@#�  ��  �N#�  =�>  hJ
  ��)  ���

  tXA5   �T� -�[������  % -'�3  ?@#� .��� ���'�  (�c��

 YW�>� ����� ^�B )�J
� % -0X#	 �� K%�@� .��0�	 �U� ��U��

�# 	  hJ
 % -0X#	 �� K%�@� .��0�	 �U� E�#sJ1 ������ ���

  ��J�� )�J
� .��� ��o� �U� -'�3 ?@#� ��F1 &�	I    hJ
 % ^�B

C>�D ��  % ��� ��o� �U� -'�3 ?@#� % :�/����	 ;'�< ��1

  ��U�� �'�N� ��F1&�	I -J1   ;'�< C>�D �� �N#� �1��J��

  .��� ���'� ��� �# 	 K%�@� :�/����	  

  

  

 V 5J3: ���� �* � �Z.� cL@   d�# V�L@� 2!�"#� ��L�
 �$� 91�* =�[�� �  � 9E�)����* ��+  

 IH ��%� F'G�H   -�[������ ?@#�   -'�3 ?@#�   ��%�$�	 FNA  
  -� �A��A� C>�D

E���  
 :�/����	 ;'�<    

sig f df sig  f  df  sig  f  df  sig  f  df  sig  f  df  sig  f  df   

01/0 <  48/42  1  06/0  52/3  1  01/0 <  36/15  1  60/0  27/0  1  01/0 <  51/7  1  00/0  34/45  1   F��B�  

01/0 <  51/8  1  01/0 <  11/16  1  04/0  17/4  1  11/0  57/2  1  03/0  61/4  1  99/0  00/0  1  ^�B  

14/0  32/2  1  12/0  51/2  1  05/0 <  92/3  1  13/0  31/2  1  39/0  72/0  1  42/0  64/0  1  hJ
  

09/0  00/3  1  01/0 <  97/16  1  01/0 <  90/13  1  36/0  82/0  1  26/0  30/1  1  42/0  64/0  1  
 F��B�× 

^�B  

10/0  91/2  1  19/0  72/1  1  06/0  74/3  1  25/0  34/1  1  26/0  29/1  1  45/0  56/0  1  
 F��B�× 

hJ
  

22/0  58/1  1  16/0  02/2  1  01/0 <  13/7  1  08/0  21/3  1  13/0  28/2  1  01/0 <  76/37  1  
 ^�B× 

hJ
  

21/0  59/1  1  68/0  16/0  1  09/0  96/2  1  10/0  70/2  1  32/0  97/0  1  01/0 <  58/32  1  

 F��B�× 

 ^�B× 

hJ
  

01/0< ��c�� :' tXA �� ���� �# 	 :05/0<  tXA �� ���� �# 	5 �c��  

  

 ���� e�[:��� �/����  �� =5� ���   d�# %��1  � �� �+

  ����� �+ �* ���Y  �>R�  

C>�D  E�����	  -+'�0	  %  �A���  �NO  ��1

  -0X#	  �1  ��D ��M %  ^�B  �'�A  ��  �$'\�/���-� K��c  

�A��� j'��� .�D ���@�A� .0�+	 �� &�	IH I� �G�	  &��� �1

��� C>�D  ?@#�  ���%�$�	  FNA  ��$�/����	  ;'�<  ��1

 
�� ���M ��U�� �T� IH ��%� F'G�H % -�[������ ?@#� �-'�3

�# 	 YW�>� ����� K��3 -0X#	 �TXA hJ
 ��  ����� ���

 tXA ��)5  hJ
 �� % (�c��5 -10 ����A -0X#	 E'� ��	

  ����� -�[������ ?@#� % ��%�$�	 FNA ��$�/����	 ;'�<
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C>�D I� 
��� ��1 I�S�� ���� -0X#	 �� .����� K%�@�  �1

  hJ
 �� -'�3  ?@#� I�  ��S5-10  ����A  ��U�� �T� ���	

)%�O) ����$� ���'� ��� �# 	 YW�>� 
�� ���M4  E'��_�� .(

  E�����	 �� �$�/����	 ;'�< ���0	47/1  ±  89/6  -�  hJ
  

�TXA  �'�A   ̂ �B  ��   ����'%�  K��3  h� �  �D��   % 

E'��J�  &�G�	  ��  E�����	  23/0  ±  58/0  -�  hJ
  5-10  

����A��	  �'�A   ̂ �B  ����'%�  ����  I�S��  h� �  �D��  .j'���  

.c�d  I�  E'�  &�	IH  E�#sJ1  &���  ���  -�  hJ
  �TXA  

�'�A   ̂ �B   ����'%�  K��3  ����  E'�����  ���0	  ?@#�   �-'�3  

?@#� -�[������ % F'G�H ��%� IH ��� )����J� 1    .(  

  

  

V 5J4 : =�[�� �  � '�� 9E�)����* ���Y�f� �* ��� ���� �$� 91��* %WJ a�./� %/
 9
 -��7b Q��.:  

 I�S�� ����    K��3    
 hJ
5-10 ����A  ��	   hJ
0-5 ����A  ��	   hJ
5-10 ����A  ��	     hJ
0-5 ����A  ��	   
sig  t  df  sig  t  df  sig  t  df  sig  t df   

08/0 94/1-  10  57/0 57/0-  10  01/0 <  50/4-  10  01/0 <  17/4  10   :�/����	 ;'�< 

07/0 97/1-  10  52/0  65/0-  10  11/0  74/1-  10  69/0  40/0-  10   E��� -� �A��A� C>�D  

41/0 85/0-  10  36/0 94/0-  10  01/0 <  41/3  10  15/0  55/1-  10   ��%�$�	 FNA  

05/0 <  13/2-  10  47/0 74/0-  10  38/0  90/0  10  01/0 <  04/3  10   -'�3 ?@#�  

33/0 02/1-  10  70/0  39/0  10  05/0 <  60/2  10  01/0 <  26/5  10   -�[������ ?@#�  

36/0 97/0  6  54/0 64/0  6  34/0 02/1  6  05/0 <  74/2  6   IH ��%� F'G�H 

01/0< ��c�� :' tXA �� ���� �# 	 :05/0<  tXA �� ���� �# 	5 �c��  
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 aE�1: ���� e�[:��� �/���� cL@ (�EZ
 �* 7�8�* 90��   ���
 =�[�� � �� =5� ���   d�# %��1  � �� 9E�)����* ��+0-5   

5-10  9.:�1�.�  

  

�R�.:   h&* ���0  

�I����  K��c�e>  j'�������  E�Q��  �R�  ��  ��  ��D

  �U� % hJ
 % ^�B �F��B� ��1��J��F1&�	I   -p��� .	��
 E'�

  Z��  ��  K%�@�  -�  ���  &���  ?��'��%  -'G��  j'���  .�'���

�# 	  ��U��  F��B�C>�D  ��  ����  �:�/����	  ;'�<  ��1

  IH ��%� F'G�H % -�[������ ?@#� �E��� -� �A��A� C>�D

  `A��	 ������� �� I�S�� ���� ����'%� .����220  ���	  ��	

 -0X#	  P#�  ��U��  �T�  %  ����  �������  -J��  ��  :�>  ��

  ���D�A�  ��  ����'%�  E'�  ��  �#�	I%�  �1���  PD�3  .

�'�A  �1��� �� JO E'����� % ��� �%�T	 ��M % ^�B ��1

-���  -�Salsola turcomanica   -�  -����  ��  .�D��  h� �

  �/H E��� &�G�	 =�> -� �1��� �I�� ���	 F� ��%�% ��


  ������� ��
 -� -� �/�d �� .��� =��� =�> .� &\%���� %

)  K��3  -0X#	  ��  �����375  ���	  �1���  PD�3  (��	

b
b

a

a
a

a
a

��D ��M �'�A  ^�B �'�A ��D ��M �'�A ^�B �'�A ��D��M �'�A ^�B �'�A ��D��M �'�A

  �$�/����	 ;'�< C>�D ����J�)μg co2/mg24h(

 hJ
5-10  hJ
0-5  hJ
5-10 

K��3 ����'%� I�S�� ���� ����'%�

 hJ


b a

a
a

a
a

a

��D ��M �'�A  ^�B �'�A ��D ��M �'�A ^�B �'�A ��D��M �'�A ^�B �'�A ��D��M �'�A

 IH ��%� F'G�H ����J�)μg NH4-N  g-1soil 2h-1(

 hJ
5-10  hJ
0-5  hJ
5-10 

��	 ����A

K��3 ����'%� I�S�� ���� ����'%�

 hJ


b

a

b

a
a

a
a

��D ��M �'�A  ^�B �'�A ��D ��M �'�A ^�B �'�A ��D��M �'�A ^�B �'�A ��D��M �'�A

 -�[������ ?@#� ����J�)mg co2g dm 24h(

 hJ
5-10  hJ
0-5  hJ
5-10 

K��3 ����'%� I�S�� ���� ����'%�

 hJ


a

a

a

a a

a

a

��D ��M �'�A  ^�B �'�A ��D ��M �'�A ^�B �'�A ��D��M �'�A ^�B �'�A ��D��M �'�A

E��� -� �A��A� C>�D ����J�

 hJ
5-10  hJ
0-5  hJ
5-10 

K��3 ����'%� �S�� ���� ����'%�I

 hJ


a

a
b

a

a

a
a

��D ��M �'�A  ^�B �'�A ��D ��M �'�A ^�B �'�A ��D��M �'�A ^�B �'�A ��D��M �'�A

 ��%�$�	 FNA ����J�(%)

 hJ
5-10  hJ
0-5  hJ
5-10 

K��3 ����'%� I�S�� ���� ����'%�

 hJ
0

��	 ����A

b
a a

a a
b

a

��D ��M �'�A  ^�B �'�A ��D ��M �'�A ^�B �'�A ��D��M �'�A ^�B �'�A ��D��M �'�A

 -'�3 ?@#� ����J�)mg co2g dm 24h(

 hJ
5-10  hJ
0-5  hJ
5-10 

K��3 ����'%� I�S�� ���� ����'%�

 hJ
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  ����
�+	  �� <%  I�  ��'�  ����'%�  -�  �!+�  �TXA

  -Q�<� =�> -� �1��� ���	 I� ������ ��%�% % ��� �����>��

-� .�Q�' P'�GQ� �/H &\%���� % E��� &�G�	 % �'���  -XA�%

FN	 -J1 I� % =�> �/H ���	 &�G�	 �� ��O�	 K����L�  ��

  �+'I  �!����  K����L�  %  v�!D_ ��@��  ��  -�  ���U��

  ����� (-�[������ % -'�3) =�> ��%�$�	 ?@#� �� ���� ����

�# 	 K%�@�  % F��B� ��U�� �T� =�> ?@#� &�G�	 �� ����

  &���$J1 % �/ P1%23 �� h��X	 -� �D ��1��	 
�� ���M

)2018 ��  -�[������  %  -'�3  ?@#�  P1%23  E'�  ��  .���  (

  E�����	  ��  K��3  ����'%�27/0  �39/0    ����  ����'%�  I�

  E�����	  ��  I�S��14/0  %30/0    ?@#�  �B�%  ��  .���  �����

�U��  �T�  =�>��S  %  ���I  �� �	  .	��
  �  -�JO  I�  ���I

  ���	 &�G�	 �&\%���� ����T	 �=�> ��	� % ���"� &�G�	

 ���D % v�!D_ &�G�	 % Z�� �=�> �/H   ���B E�	I �'�'�	

�	)  ����32  ��%�$�	  ?@#�  &�G�	  �<�d  P1%23  ��  .(

  .���� :'�G� {�!���  =�> &\%���� % E��� &�G�	 ��  =�>

) &���$J1 % ���!	�$���2008 P'�GQ�  �#�D�� ��Nz�  G��  (

 ?@#� ��!N� ;!A =�> �@+Q % &\%���� ��/H E��� &�G�	

�	 =�> ��%�$�	) ����16-� =�> ���"� .(  �$' &��#


  �U� =�> ?@#� �� K�D -� F�+�A��� FN	 ��GO� I� ��'�

) �A� ��o�26  �/H E��� P1�� �� �%W
 P1%23 E'� �� .(

  �
�+	��  ����"�  ��!J�  ��������  ��!J�  .�/�  -�  �=�>

 �� =�> ?@#� &�G�	 =�> ���D % �X�T	 `'��D &���

  ��  .�Q�'  P1��  K��3  -�  �!+�  I�S��  ����  ����'%�

�'%�  �� F��d ;A�#	 �X�T	 `'��D �� �%W
 K��3 ���

  �����3 P0� �#�	I %� �1��� PD�3 % =�> �Q�� -0X#	

  �@'� ��%�$�	 ��/� Q �NO I��� ���	 ���"� �D�� -�� ��

) &���$J1 % %��A��'� .�����2005  =�> �� �#�D�� ��Nz� (

  =�>  ��%�$�	  ?@�  &�G�	  _��  &\%����  &�G�	  ��  �	�/

> I� �����) �A� �#D =�13  .(  

  ���	  -�  �!A�#	  �c�Q  WJ
  ^�B  K���J
  
����  ��

�	 ����  ?	��� % PD�3 �c�� % Z�� % ��> `'��D �� ��D

-���  �Do� I� � � ��	� E'� -� ��[!� ��!N� �� �0�+	 ��1

  V�!B� �	 % =�> tXA �� v�!D_ P'�GQ� �
�� )�A �#M

�	 &\%���� &H I� � � % �/H E��� &�G�	 P'�GQ�) ����9  .(

  %  =�>  ��%�$�	  ?@#�  E�����	  -+'�0	  P1%23  E'�  ��

 ������O % ^�B K���J
 )�J
� -� ��� &��� IH ��%� F'G�H

  ��'��� `'��D ��!N� -� ��#	 K��3 ����'%� �� 
�� �%�% I�

  ^�B �'�A �� �1��	���3 E'� %-�K��c    I� ����� �����# 	

�	 ��  Z�<�	  E'�  ��
  .�����  ��D ��M �'�A  -�  ��  &���

  v�!D_ F� F�d % 
�� ���� I� .c�d =�> �����[J1

  ��> -� �+��� ��M �T� -0X#	 �� =�> tXA �� ��O�	

�	  =�>  ��%�$�	  ��/� Q  P1��  �
��  ��B�%  ��  .��D

�	  &�1��� % �1��� v�!D_ ��'I F�d �����Q %� �@� &���

 -�'� �����FN	 I� ���!�� ��1  �� �/H ���	 E�	r� ���#	 E'��

�	 ]�+T	 =�>�# 	 P'�GQ�  -� ���D  �E��� ���0	 ���

 �!+� % ^�B �'�A �� �1��	���3 ��'� &H I� ?3 % &\%����

) �A� -�D�� )�!�� -� ��M �T� �'�A -�23  -� �'�� -�!/� .(

�
��  ���M  
�
  -�  ���  ���D�  -�$�  E'�  �	  ��> I�  �����

  PD�3 P'�GQ� �
�� �^�B -0X#	 �� -� �D�� ��c� .	��


&H ����'I % �1���) �A� ��D tXA �d�% �� �116  .( 

  �$�/����	 ;'�< ���� % ���� :'\�/�'G�Q ��	���3 :'
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