
 ��� ����	 
��
�� 
��� �����������/  ������
�/ �� !"�� 9813 )273-262(                                                            262 

 
  

���� ����	
�� �
��� �
� ���� ���	� ���		�� �� ���� ��� ����� � 	�!"#�� $���%&  


�� �
� -��	*1
/���01 ��	�� �2
��2� 3��4 �3 
 
5��4 -�467�	4 ��0543  

 :9:���� ;����24/03/1396      -  :>�?@� ;����24/06/1397  

  

 

'(	)* 

-
�A ��B�� CD5�E	 F7� �" �G�2 H�IJ�K��L��� K�� M�?�K�� N�A���4?O  64 
 �!P Q�O N"�R �4��	 S4���T� �"

 �?UV	 N�7" .9:�A ��X�4 
:��@� Y	�R Z�1 M� >5�P �� K7V[�?A 
 
�A N�A�� C��X� �B4 �" ��R�0� -�\��4� 
��I�IJ� ���	

K�?�]4�?� -647�4 �" 
��� N�A�� 
 M^?R 
 _��" K��7V[�?A 
 
�A  C� �" �47R �� 7��� 95�2 M� -
Y� C" 95�2 9[� ��

C" �4�L������ �4?V�`�� � .7�7� a�b �4 CD5�E	 K�� ���� K
�A N�A�� 9�4��" H��1 64 Q�O cR �d
� �� 
 
5e N"�R  �4�

" f?"�	 Q�O 
5e N"�R �47I	 �gR472) �
� 95�2 C96/1 95�2 C" f?"�	 Q�O cR �d
� �� ��?	 �� 
 �?" (7h�� 
 �
� K��

��) ���  �47R17/0  �47R�� >���� C") 7��� 95�2 C" f?"�	 Q�O cR �d
� �� 
 
5e N"�R �47I	 cP472 
 �?" (7h��87/0 

 
07/0 (7h�� �d
� �� 
 
5e N"�R �47I	 �gR472 K7V[�?A �?R ��?	 �� 
 ��?" C") �XV� 95�2 C" f?"�	 Q�O cR >����

 �47R��02/2  
14/0 C") 7��� 95�2 C" f?"�	 Q�O cR �d
� �� 
 
5e N"�R �47I	 cP472 
 �?" (7h�� �47R�� >����87/0 

 
07/0 .�?" (7h��  C" f?"�	 
	4� �?R �� ��?	 �� �4��	 N�� ��" �4� ���� Q�O K���i j?@b	 ��k K
� ch�2 `�� �

95�2 ��) 7���  �47R53/1 
 ��� �" ��A95�2 C" f?"�	 K
�A �?R ��?	 �� �4��	 N�� �R 
 �?" (>DL	 � 	 � [� 
 �?� K��

��)  �47R05/1 
 ��� �" ��A) ���0^ 95�2 C" f?"�	 �4��	 N�� �R K7V[�?A �?R ��?	 �� .�?" (>DL	 � 	06/1  �" ��A


 ��� .�?" (>DL	 � 	 ��?	 �� ch�2 `�� ��4� ���� K
�A �?R 64 Q�O C �7��4 � 	4���  7��� 95�2 C" f?"�	 �4��	 N�� ��"

)75/7 ) � [� 95�2 C" f?"�	 �4��	 N�� �R 
 �?" (7h��06/7  
 �?" (7h�� �?R ��?	 �� C" f?"�	 �4��	 N�� ��" K7V[�?A

95�2 �47R ��) ��� 
 7��� K��75/7 5�2 C" f?"�	 �4��	 N�� �R 
 �?" (7h��) �XV� 947/7  � 	4��� ��?	 �� .�?" (7h��

Q�O 
L�� L54 9�47� 9��"�P  N�� ��" f?"�	 K
�A �?R 64) �
� 95�2 C"87/1 
�� �4��	 N�� �R 
 �?" (� 	 �" mV��6

) 7��� 95�2 C" f?"�	66/0 
�� 
 �?" (� 	 �" mV��6 �?R ��?	 ��) �XV� 95�2 C" f?"�	 �4��	 N�� ��" K7V[�?A54/1 

�
�) 7��� 95�2 C" f?"�	 �4��	 N�� �R 
 �?" (� 	 �" mV��666/0 
�� M�e �4��	 C" f?"�	 `�� � .�?" (� 	 �" mV��6

 Q�O�4� ���� K
�A �?R 64 95�2 C" f?"�	 �4��	 N�� ��" �47R ��) ��� 
 ���0^ K��66/25  �4��	 N�� �R 
 �?" (7h��

) 7��� 95�2 C" f?"�	16/22  
 �?" (7h��) ���0^ 95�2 C" f?"�	 �4��	 N�� ��" K7V[�?A �?R ��?	 ��16/28  �?" (7h��

) �
� 95�2 C" f?"�	 �4��	 N�� �R 
66/20 �?" (7h��  S�[5?� �?��e � 	4��� ��?	 �� 
���" ��?	 `�� � N�Vn�� �?R 64

�4� ���� K
�A ) � [� 95�2 C" f?"�	 �4��	 N�� ��"19/0 
R4 
��	� �5 �" �o4
 7��� 95�2 C" f?"�	 �4��	 N�� �R 
 �?" (

)09/0 
R4 
��	 ��?	 �� 
 �?" (� �5 �" �o4
 �?RK7V[�?A ) �XV� 95�2 C" f?"�	 �4��	 N�� ��"15/0 
R4 
��	 �" �o4


 �4��	 N�� �R 
 �?" (� �5�e 95�2 C" �47R ��) 7��� 
 � [� ���� K��09/0 
R4 
��	.�?" (� �5 �" �o4
  

  

'+�,�(	-� �
�: S4��2 �Q�O K��b�h�2 �
�4pq �4?	 CO�^ �
5e �4?	. 

                                                             
1- K�47D��	 7��4 
��V���R C O?	e r�4�� D��	 -
�A7K�4� N�	6 �?�� 
 
D�/1 �"�V	 -7L��4�� ���R�0� -�\��4� ��R�0�� .�4��4  

 :�?s!	 -7V!�?� *doustani.m@gmail.com 
2-  �����4�D��	 -
�A7K�4� N�	6 �?�� 
 
D�/1 �"�V	 -7L��4�� ���R�0� -�\��4� ��R�0�� .�4��4 
3- K�47D��	 K� R� K?X��4�� D��	 -
�A7K�4� N�	6 �?�� 
 
D�/1 �"�V	 -7L��4�� ���R�0� -�\��4� ��R�0�� .�4��4 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


M�?� rI�N�A�� K�� �4?O64 Q�O N"�R �4��	 S4���T� �" tE� ��4�	 C���
u �4 ��R�0�                                               263  

 

��(��  

� !��?R4 �� �N�D	 
�4pq �/V	 �
�
 -4� `V� K��

 ��L�4 �
���A -7�6 �4?	 �Q�O 
5e �4?	 c	�� 
D��	


P�" ������A -��[ �4 c"�P 
�4pq-7��	 
 �����A K��

 S��4?�2) -7�6 S��4?�24�^
" �-7VVRa
�L�	 
 ��A�0	 (��

) ��4� �?k
2��4�	 .( ���
N��� Ch�� 
���2 �?�R 4� 


	 c	��K�"��R .7�?� 
	?�� 
G4�4 N�4 �� �?�R -��[ �4 

�4?V� C" -�A4�^ -�?" 
 K4�^ 64 r�" 9�:�i ���	 �� N�4 


24?� >�q4 �XV	 C" ���T� 9��R �� 
 9�[�R r�?� 


���A 
 �Q�O r�4�:4 N�	6���" K�� 
 CD�?� ��"��"
�46 

-7� �A4 .9�4 N�4 �?1 C" 
G4�4 C !���K4 9���7	 �7�?� 

9��"�P >���� ������	 M� N� N"�R 4� ) 7��4�11 9���7	 .(

� !��?R4 >��V	 �N"�R >���� ���D	 CR 
D��	 K��

) 9�4 
 !�6 v?V� w[2 
 �47��� CD�?�24 
V /	 ch4 �� (

���[	 t�Jh Q�� �" �?" c	4?� N�" f�/��4 
 M�d?5?R4 �

 
 
���A r�?� �Q�O ��U� 9D�/1 �� �?k?	 
 O�V�

) 9�4 -7�6 S4�?k?	9.(  


	 4�^ ���24 x�?� CR 
D�4�	 �� 
�4pq �4?	 �7�?�


	 rb� ��4�	 �� S��4?�2 N�4 v?:7	 �� �?k?	 CR �?�

) 9�4 �0	 
��O 
�4pq �4?	 CO�^ �" f�/��4 ��23 �A4 
 (

�A���e N r�4�:4 C" �XV	 ���A ��4
 Q�O �
�� C" ��


	 ���	 S47�5?� 
 Q�O K��b�h�2) �?�1 C��k 64 .(


" ���24 N�A�� C��X� �� 
���4 rI� CR �
�0	 ��A�0	


	 �[�4 ��4�	 �� �4?V� 9J� S4��2 64 
�
�A 7VVR

M�?�N�A�� K��) 7V !� �4?O20 -
�A C� �� >�q4 
 (

�� S
�[ 	 K��L����� �q c	���A1  C5?�A N�A�� 64 CR


	�e 
 7�6��C"�k K�\�� K?� C" 4� �� �?UV	 C" 
 -��R �k

C����e
	 N:� K6��c�?� �7VVR���A2 c�?� CR C" 4� 
���


	 ��X�4 N�A�� ��6 a�?	 �� ��I !	 �?1 N�A�� 
 7VVR

C����e �� -��[ �4 K4�" 4���k 
V�	6��6 K��
	 K�
e 7VVR

P4 
9	����A3  N�A�� �
�� �� 4pq 
 C����e �?UV	 C" CR


	 
A7�6
	 ��!I� 7VVR) 7�?�5 K��[2 �" S4��2 N�4 �(

c�?�-
Y� �Q�O �� N�A�� N�:7� 90k �� ���R C:�G4 �"

 -��R K��A?�k �[!��4 C" �e �
�
 64 Q�O C" N�A�� N"�R

 K�	�A r�4�:4 �� ���24 9DVh rI� 64 >���� N�7" 


                                                             
1- Rollers 
2- Tunnellers 

��0k
	 
9�5�D: .7V��R N�4 x�?� N�A�� N:� K��

 Kd?5?�" 
 
��� ��� O�� �� 
���4 S4���T� S4��2

��6 
 
JE�Q�O 
EJ�
	 ��X�4 �� K
� �" 
 7VR


	 ��B�� Q�O 
 	Y�) ��4pA6 .(  

M�?�N�A�� K�� 
 Q�O 
"
�L�	 9�5�D: �4?O

C��X� �4��	
	 �4�P ��B�� 9J� 4� N�A�� K�� 
 7V�� ��B

C��b�A K��6�A K
� K���6K4 )CO2 �N2O  
CH4 (


	) 7��4pA15�?R K6�� ��4
 �" 
 ( Q�O �
�� C" 
	4� K��

) 7V�b/" �?/0" 4� ��4�	 
�4��R CR 7��4� 4� c�!�� � N�43 .(

rI� S4��2 64 -
�A N�4 f�/��4 �� 
�0	 
L�d?5?R4 K��


	 �[�4 
�4pq �4?	 CO�^ �"��L��� �� CR 7VVR 

� !��?R4 �?n�� 
5e �4?	 C��X� .7��4� �4
4�: S4�B4 ��

 �
L���: -7�n�� c"�I 	 S4�B4 64 ��?� 7V�4�: M� �N�A��

 
�4pq �4?	 CO�^ CR 9�4 
L�d?5?�" 
 
������


������?yd?�"4 
	 c	�R 4�) 7VR18 S47�5?� �P4
 �� (

� !��?R4 C" N�A�� -��"
� 9�A6�" K
� �" 
�4�^ K��

O �
��M�?� CR Q�N�A�� K�� �e �� 
�0	 rI� �4?O


	 �[�4) 9�4 C !"4
 7VVR8 N�A�� >P�D 	 fY O4 �(

C��X� 
�4pq �h�V� CO�^ K
� K7��R rI� Q�O �" -7�

M�?� .��4� Q�O N"�R 
N�A�� K�� 
���
�: C" �4?O

 S��4?�2 N�A�� 64 
5e �4?	 ��I �4 
 (
L���: C��X�) C�5
4

�) Q�O �
�� C"
	 M�R (
������ C��X 
5e �4?	 .7VVR

 N�A�� 
������ 
 
L���: C��X� 64 ch�2 -7� C:�G4

 N�4 �" -
Y� ��4�	 Q�O �
�� C" S4��2 N�4 x�?� ���24

9�5�D: M��J� z��" CR -�?� ��6 Q�O �� 
"
�L�	 K��


	 N�A�� a?!J	 N"�R 64 K�
�
 M� �4?V� C" �?�


	-��O{ C" �XV	 
 7�?�R K C" ��4�	 �� Q�O N"�


	 ��4� �?k
 ���24 So?|: CR 
I1�V	 �� j?@O �?�

)13) 9�4 �0	 ���!" ��4�	 K��b�h�2 90k CR �(14 .(  

M�?� rI� 
���" F7� �" �G�2 CD5�E	 K��

N�A�� C��X� �B4 �" Q�O N"�R �4��	 S4���T� �" �4?O

C��� ��4�	 64 
 �!P �� �4� N�A����X�4 ��R�0� 
u �4 

M�?� ��e ���A }b�	 �� 7�N�A�� K�� H��1 64 �4?O

C" ���P N�A�� C��X�
A��
 �� ��B�� ��4�	 Q�O K��

3- Dwellers 
4- Biogeochemical 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


�����  ��� ����	 
��
�� 
���������/  ������
�/ �� !"�� 9813                                                                                  264  

 


	-
�A ��e 
 7V��" �47R �� S4��2 N�4 K��L��� K��


	.7V��" C �4� Q�O N"�R �4��	 �" 
�
�[ 	 S4�B4 7V�4?�  

  

/,� , $���
�  

-6?2 
��I�IJ� ���	 �� r�
�� N�4o�" K  9��

 
���:4�Tk 9�DP?	 �" ��R�0�
 50◦ 46׳ �4�⸗55�\�-  ⸗54 


 1?� 50◦ 55׳P�� 
 ��~ 32◦ 26׳ 01⸗ 
 32◦ 19׳ 35⸗ 


5��� ��X�4 7� .64 �U� S�@ b	 �� 	 �
6 �� M39  �� 


20  K��� b" 
 ��J	��0^ �� �4 �� ��	�� -��k K� 	?��R

 ���� tE� 64 CIEV	 x�? 	 v�[��4 .9�4 -7���A �P4


2385  C���5�� 
A7���" N�\���	 �� 	8/284 
��	 
 � 	

C" C���5�� K�	� �gR472 
 cP472 N�\���	 >����2  
20 


 ��� Ck��4 -d�/	e �
� H/1 .9�4 �4�A -6?2 ���P

C��� ��R�0� -�\��4� 9��o�" �
� H/1 ���� M�O

C��� N���	
� 
 ���) 
u �4 N�?R �
� H/1 
 M�O


	 a?!J	 (M�O ��� r� c	�� CR ���	 9�DG
 .�?�

7V^ �����A 64 ��7�� 
 
���A
	 �k�0	 
 C5�� H/1 �7��"

 �" C!��I	 
 -�? R�: ��0^ �N��b� 
 -7���	 �
�

 M� �mR����R) 9�4 ��I: ���	16.(  

'$
�0
��
 	� ��
�  

C"M�?� rI� CD5�E	 �?UV	N�A�� K�� �" �4?O

 
��I�IJ� ���	 64 
 2�!	 �Q�O N"�R �4��	 S4���T�

C" ��R�0� -�\��4� 9D�
400 C" ��0" c@: �� �"�	� 	 

 S7	60  .�?� K��A?�k �4� �
�
 64 �� 7� 
�R��@2 6
�

924� 
���" 90k mu� �� �S4��2 64 C �� N�4 ��L���

�R -7���@2 tE� �����A �����A 64 Y	�R Q�O 
 �"

) 7� K6�!R��4 .(  

K4�" M�?� ��L��� 
���" C��X� C" 9/!� ��

 H"�E	 S
�[ 	 95�2 9[� (K7V[�?A 
 
�A) 
	4� N�A��

 �
7k1 95�2 �� CR 9:�A �4�P 
���" ��?	 ��?	 K��

����� 64 �47R �� K4�" 
���"� 
 
�A 
	4� N�A�� ��

 C�5
4 M�O �6
 �" >���� C" K7V[�?A9/144  
6/197 

C" ��A95�2 C��R �� K
�!	 �47I	 
���" ��?	 K��

95�2 .7�7� K6���k K��1  ��6  S4�B4 N��D� 90k

M�?� ��L��� �" CE"4� �� �� b	 K������� K��

N�A��N�A�� C��X� C" 9/!� �4?O S4���T� �" ��B�� 
 ��

C" �7� ��X�4 Q�O N"�R �4��	K�?1 N�4 
24�1 CR

95�2�7� 
 �?|2 C" Ck?� �" ��C�?A �?|2 �� b	 K��

M�?� �e �� CR 4� 
 5�2 N�� 0" M�?� N�� ��" ��

-
Y� .7� ��X�4 �7�6�� ������ 4� ��L��� ��?Rp	 ��4?	 �"

95�2 N�4-
�A rI� �\�7L� �" C!��I	 �� �� �� b	 K��

M�?���N�A�� K-
�A v?V� ��B�� 
 �4?O K��L��� K��

 �7� 
 �?|2 C" Ck?� �" 4� Q�O N"�R �4��	 S4���T� �"

-
�A �?|2
	 N��D� K��L��� K�� �
7k) 7VR1) (21 .(  

C" � [� 95�2 �CD5�E	 ��?	 95�2 9[� N�" �� �4?V�

 N�A�� �e �� xI: 
 �?�� ��4
 
L�?� ��� CR 
 5�2

� 9�4� �?k
 
	4� 
D�/1 rI� �� 7� C :�A �U� �

 N"�R �4��	 S4���T� �" Q�O K
� �" N�A�� K��A�4�P

M�?� ��L��� 64 Q�O 
 �!P N�Vn�� .���A M�L[� ��

 K����� C�?A ��� �e �� CR 4� CIEV	 64 �
��" Q�O 64

C" 9�47� �?k
 �e �� 
V�A�� 
 �?" -7���\� ����4 �4?V�

9/!� �(N�A�� 
 M�?� �
7") 7��� 95�2 C" K��

-
�A rI� 
"��6�4 90k 
���" ��?	 �� b	 K��L��� K��

M�?�N�A�� K�� 
 Q�O N"�R �4��	 S4���T� �" �4?O

 9�4� �?|2 �e �� 
	4� N�A�� xI: CR 
 5�2 C" 9/!�

 95�2)7 �� �4�L� C� ����� �� K4�" .7� C :�A �U� �� (

CI/1 C" Ck?� �" .7� C :�A �U�M�?� K7V" K��

�N�A�-
�A C" �4?O
 ��� M� �
72) _��" K�� �� � 	

_��"
 ��� M� 64 � �R) M^?R 
 (�� M�L[� 90k �(� 	

-
�A S
�[ 	 rI� 
 ��L��� �� ��\�7�� 64 �� b	 K��

95�2CL/� �
���" ��?	 �� b	 K�� �� K�?� K��

-647�4) _��" K��1 
 ���) M^?R 
 (K� 	1 
��	 (K� 	

�� 
���" 90k-
�A ��L�M�?� K��c�?� K�� ��A

�� �q9	�P4 
 �AC" �A v�[��4 C" �47R ��) 
D"�	 S�?h

 �/��I�15  ~�� 
 �?1 
30 
 ���C" �(� 	 Y	�R cL�

��@2 -�
7J	 �� �4�7R 
 
:��@�) 7�7� >@� 
�R17 .(  

���4�P 64 -�	 
� 9�pA 64 7D" ��	6N�A�� K��A K��

��6 Q�O �Ch�� �� 
	4� ����� C�?�� �� 64 
���" ��?	 K��

H�� 64 K��30-0 
 ���C�?�� mu� �7� 9�4��" � 	 K��

C!�R �
�� C��A47k 4� �47R �� Q�O�" �C b�� �� >!^

 K4�" �7� M�O 4?� 64 m� 
 ����4 -�\���	6e C" 
 K�4pA

-647�4
A��
 K��A M54 64 �U� ��?	 K��2 
��	 �?/� K� 	

) 7� -�4�7u� ( �
7k Z�� C" �U� ��?	 K��� 	4��� m2 

-647�4.7� K��A  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


M�?� rI�N�A�� K�� �4?O64 Q�O N"�R �4��	 S4���T� �" tE� ��4�	 C���
u �4 ��R�0�                                               265  

 

 1,(21: -�	
4 �56
� � ,	���� 5%2 
��
 ! 
 $�)- 7',��
� ���� �,
8#��
� 
��	�����  

 1 2 3 4 5 6 7 

���� -
��   

        
  

-
�A -
�� K

M�?�  

�?|2 9	�P4����A 
�?|2 c�?����A K
_��" 
 �M^?R 

�?|2 �� �q -
���A K_��" 
 

M^?R 

9	�P4 �?|2 ����A
c�?� �?|2 K���A

 �7� �M^?R 
 _��"
�� �q �?|2 K���A

M^?R 
 _��"  

�?|2 9	�P4����A 
�?|2 c�?����A K

_��" 
 �M^?R �7� 
�?|2 �� �q���A K
_��" 
 �?|2 �� �q 

���A KM^?R 

9	�P4 �?|2 ����A
 �?|2 �7�  

c�?� 
 _��" K���A
c�?� �?|2 K���A

 �?|2 �M^?R
�� �q 
 _��" K���A

M^?R  
 

9	�P4 �?|2 ����A
c�?� �?|2 �7� -
 
 _��" K���A

c�?� �?|2 K���A
 �?|2 �7��M^?R

�� �q _��" K���A
M^?R 
  

�?|2 9	�P4����A 
�7� �?|2 c�?� -

���A K_��" 
 �?|2 
c�?����AK �M^?R 
�7� �?|2 �� �q -
���A K_��" 
 �?|2 

�� �q���A KM^?R 

9	�P4 �?|2 �7� -
 �?|2 �7� ����A

c�?� 
 _��" K���A
 �?|2 �7� �M^?R

�� �q _��" K���A
M^?R 
  

9	Y� D+T+t+R+r+ D+T+t+R-r- D+T+t+R-r+ D+T-t+R+r+ D+T-t+R-r- D+T-t+R-r+ D-T-t-R-r- 

*D =9	�P4����A T =c�?����AK �_��" t =c�?����AK �M^?R R =�� �q���AK  �_��"r�� �q =���AK M^?R  

[V	 
 9/g	 9	Y�
 C"�������� >-
�A �?|2 �7� 
 �?|2 -7V����K ��L���K 9�4.  

  
1,(22: '��(�� $��� �
� �
��#���
;'$
8#�� $��� /,� , ��	
  

m��:�  -647�4 �
�K��A  -647�4 ��?	 �? R�:K��A  

  �47�XR �
�  cR �d
� ��  

)22(  mL�u�R �
� (�?��4� ��) K� 	  M�e  

 
:4�A?��	
�R �
�  S�[5?�  

  QY" 
 
�L54
 �
�  
5e N"�R  

   -�\ �� 64 -��[ �4 �"pH � 	  C �7��4  

)10(  9�47� -�\ �� 64 -��[ �4 �"
L�� L54 `V�   9�47�
L�� L54  

  �
� CO?�R �" >!2 ��A �" 
 ��� � 	 >DL	  K���i j?@b	 �6
  

'$�$ <	-=� , �>�?�
�   

m� 64 �?@2 ��V��14 64 ��	�� ��?" -�4��� )�?	6e 

Kolmogorov-Smirnov( 
 
V\�� m����4
�� )�?	6e 

Levene (-�4��� ��?	 C��X� m����4
 M�C:�1 �� >5�P 

Z�1  �Y	�R 
:��@� C�) (�4�L� ��� 64 -��[ �4 �" �4�:4SPSS 

 Cb!�18 �4�P .7V :�A C"�?UV	 C!��I	 N�\���	�� 64 

�?	6e ���4�?�� ��� 
 7� -��[ �4 NL�4� �� ����4�:4 Excel 

9:�A ��X�4.  

 

@>
#�  

95�2 ��B�� 64 ch�2 ̀ �� � N"�R K
� 
���" ��?	 K��

�d
� �� 
 
5e  K
�A N�A�� 9�4��" H��1 64 Q�O cR


VD	 S
�[� �7�-
�A ���	 K�4� K��L��� K��

M�?�K�� N�A��) �4� ����  �4?O5% <p �47I	 �gR472 .(

) �
� 95�2 C" f?"�	 Q�O 
5e N"�R96/1  
 �?" (7h��

95�2 C" f?"�	 Q�O cR �d
� �� ��?	 �� ��� 
 �
� K��

 �47R��) �?"17/0 2 CR �(7h������ �
� 95� -7V��

�?|2 ��� 24 M�?�9	�P4 K���?|2 ��A c�?�K���A 

_��" 
 M^?R �?|2 �7� N�Vn�� 
 �� �qK���A  _��"

���� ��� 95�2 
 
���" ��?	 ���	 �� M^?R 
 -7V��

�?|2 ��� 24 M�?�9	�P4 K���?|2 �7� ��A c�?� ���A

�� �q 
K���A _��" 
 c�?� �?|2 N�Vn�� 
 ���A

�� �qK���A  �d
� �� 
 
5e N"�R �47I	 cP472 .�?" M^?R

C") 7��� 95�2 C" f?"�	 Q�O cR �47R�� >����87/0  


07/0 (7h�� 95�2 C!��I	 .�?" K
� 
���" ��?	 K��

 9�4��" H��1 64 Q�O cR �d
� �� 
 
5e N"�R �4��	

-
�A C��R x�?� K7V[�?A N�A�� K��L��� K��

M�?�K�� N�A��4?O
VD	 S
�[� 64 
R�2 � ���	 �4�

95�2 �?" ��)5% <p .(C"K�?1 
5e N"�R �47I	 �gR472 CR

 >���� C") �XV� 95�2 C" f?"�	 Q�O cR �d
� �� 


 �47R��02/2  
14/0 ���� CR ��?" (7h���?|2 -7V�� 

M�?�9	�P4 K���7� ��A �?|2 c�?�K���A _��" 
 

c�?� �?|2K���A � N�Vn�� 
 M^?R�?|2 �7 

�� �q .�?" 
���" ��?	 ���	 �� M^?R 
 _��" K���A

 C"��	 ��� Q�O cR �d
� �� 
 
5e N"�R �47I	 cP472

 >���� C") �?" 7��� 95�2 C" f?"�	 K
�A �?R So�2

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


�����  ��� ����	 
��
�� 
���������/  ������
�/ �� !"�� 9813                                                                                  266  

 

 �47R��87/0  
07/0 cL�) (7h�� K��1  
2 `�� � .(

95�2 ��B�� 64 ch�2-
�A ��L��� �� 
���" ��?	 K�� K��

�?�MN�A�� K�� Q�O K���i j?@b	 ��k K
� �4?O

 x�?� K7V[�?A 
 K
�A 
	4� �?R 9�4��" H��1 64

-
�AN�A�� M�?� K�� 95�2 9�� N�" �4� ���� �4?O


VD	 S
�[� 
���" ��?	 �4��	 N�� ��" 
 ��4� �?k
 K�4�

��) 7��� 95�2 C" f?"�	 
	4� �?R �� ��?	 ��  �47R53/1 


 ��� �" ��A	 � 	 j?@b	 ��k �4��	 N�� �R .�?" (>DL

95�2 C" f?"�	 K
�A 
	4� �?R ��?	 �� Q�O K���i K��

��) � [� 
 �?�  �47R05/1 
 ��� �" ��A ��?" (>DL	 � 	

���� � [� 95�2 CR�7� -7V��-
�A C��R �?|2 K��

M�?� K��L���K�� N�A�� �?" N�A�� �?k
 �" �	4 �4?O

���� �?� 95�2 
 -7V��M�?�9	�P4 K����A �?|2 

c�?�K���A _��" 
 �?|2 �7� N�Vn�� 
 M^?R 

�� �qK���A �?|2 
 _��" �� �qK���A  ���	 �� M^?R

 N�� �R K7V[�?A 
	4� �?R ��?	 �� 
 �?" 
���" ��?	

) �?" ���0^ 95�2 C" f?"�	 �4��	06/1 
 ��� �" ��A � 	

���� CR �(>DL	M�?� -7V��9	�P4 K����A �?|2 �7� 

c�?�K���A _��" 
 �?|2 c�?�K���A  N�Vn�� 
 M^?R

�?|2 �� �qK���A  
���" ��?	 ���	 �� M^?R 
 _��"

 cL�) �?"395�2 ��B�� 64 ch�2 `�� � .( 
���" ��?	 K��

-
�A ��L��� �� K��M�?�N�A�� K�� K
� �4?O

� 	4��� �4��	 �
L�� L54 9�47� 9��"�P �Q�O C �7��4 K��

�e 
 K
�A 
	4� �?R 9�4��" H��1 64 S�[5?� �?��e 
 M

-
�A x�?� K7V[�?AN�A�� M�?� K�� �4� ���� �4?O

 K7V[�?A 
 K
�A �?R 64 Q�O C �7��4 � 	4��� ��?	 ��


VD	 S
�[� 
���" ��?	 95�2 9�� N�" ��4� �?k
 K�4�

 �?" 7��� 95�2 C" f?"�	 K
�A �?R 64 �4��	 N�� ��" 


)75/7 7h�� �
7") � [� 95�2 C" f?"�	 �4��	 N�� �R 
 (

) �?" (N�A�� �" �	4 M�?�06/7  �?R ��?	 �� 
 (7h��

95�2 C" f?"�	 �4��	 N�� ��" K7V[�?A 
 7��� K��

 �47R ��) �?" ���75/7  f?"�	 �4��	 N�� �R 
 (7h��

) �?" �XV� 95�2 C"47/7  �XV� 95�2 CR �(7h��

����M�?� -7V��9	�P4 K����A �?|2 �7� c�?�K���A 

_��" 
 �?|2 c�?�K���A �7� N�Vn�� 
 M^?R�?|2 

�� �qK���A 
 _��"  �?" 
���" ��?	 ���	 �� M^?R

 cL�)4 64 Q�O 
L�� L54 9�47� 9��"�P � 	4��� ��?	 �� .(

 95�2 9�� N�" �4� ���� `�� � K7V[�?A 
 K
�A �?R


VD	 S
�[� 
���" ��?	
 ��4� �?k
 K�4�  �4��	 N�� ��"

 �
� 95�2 C" f?"�	 K
�A �?R 64 
L�� L54 9�47� 9��"�P

)87/1 
�� C" f?"�	 �4��	 N�� �R 
 �?" (� 	 �" mV��6

) 7��� 95�266/0 
�� �?R ��?	 �� 
 �?" (� 	 �" mV��6

) �XV� 95�2 C" f?"�	 �4��	 N�� ��" K7V[�?A54/1 


��	 �4��	 N�� �R 
 �?" (� 	 �" mV��6 95�2 C" f?"�

) 7���66/0 
�� cL�) �?" (� 	 �" mV��65 ��?	 �� 
 .(

 �4� ���� `�� � K7V[�?A 
 K
�A �?R 64 Q�O M�e �4��	


VD	 S
�[� 
���" ��?	 95�2 9�� N�" ��47� �?k
 K�4�

 C" f?"�	 K
�A �?R 64 Q�O M�e �4��	 �4��	 N�� ��" 


95�2 �47R ��) ��� 
 ���0^ K��66/25 �� 
 �?" (7h

) 7��� 95�2 C" f?"�	 �4��	 N�� �R16/22  
 �?" (7h��

 95�2 C" f?"�	 �4��	 N�� ��" K7V[�?A �?R ��?	 ��

) ���0^16/28  95�2 C" f?"�	 �4��	 N�� �R 
 �?" (7h��

) �
�66/20  cL�) �?" (7h��6 
���" `�� � N�Vn�� .(

�?A 
 K
�A �?R 64 S�[5?� �?��e � 	4��� ��?	 �� K7V[

95�2 N�" �4� ����
VD	 S
�[� 
���" ��?	 K�� K�4�

 K
�A �?R 64 S�[5?� �?��e �4��	 N�� ��" 
 ��4� �?k


 �?" (N�A�� �" 
5
 M�?� �
7") � [� 95�2 C" f?"�	

)19/0 
R4 
��	 C" f?"�	 �4��	 N�� �R 
 (� �5 �" �o4


) 7��� 95�209/0 
R4 
��	�� 
 ��?" (� �5 �" �o4
  ��?	

 �?" �XV� 95�2 C" f?"�	 �4��	 N�� ��" K7V[�?A �?R

)15/0 
R4 
��	 C" f?"�	 �4��	 N�� �R 
 (� �5 �" �o4


95�2 �47R ��) 7��� 
 � [� ���� K��09/0  
��	


R4 cL�) �?" (� �5 �" �o4
7.(  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


M�?� rI�N�A�� K�� �4?O64 Q�O N"�R �4��	 S4���T� �" tE� ��4�	 C���
u �4 ��R�0�                                               267  

 

  
 <)&1:  56
4 �$ !60 ���� (A�$ ���	�56
4 �$ , (�
&���� B��� !���� $��� C-#D� �
��
� �	
���	E�
	�) ����± �
��

(�
	H� 

  

  
 <)&2: 56
4 �$ , (�
& 56
4 �$ <� �+,�#	� (A�$ ���	����� B��� !���� $��� C-#D� �
��
� �	
���	E�
	�) ����± �
��

(�
	H�  

  

  
 <)&3: 56
4 �$ , (�
& 56
4 �$ ���
J K�LD� ��, ���	����� B��� !���� $��� C-#D� �
��
� �	
�� ����

�	E�
	�)±(�
	H� �
��  

  

a b

a

b
a b

a

b

a

a
a

b

a ba b

0

0.5

1

1.5

2

2.5

3

K
�A �?R K7V[�?A �?R

(
A

�$

!60 ���� D+T+t+R+r+

D+T+t+R-r-

D+T+t+R-r+

D+T-t+R+r+

D+T-t+R-r-

D+T-t+R-r+

D-T-t-R-r-

a ab

a

aba
aba ab

a
a

a

b
a

ba b

0

0.05

0.1

0.15

0.2

0.25

K
�A �?R K7V[�?A �?R

(
A

�$

<� �+,�#	� D+T+t+R+r+

D+T+t+R-r-

D+T+t+R-r+

D+T-t+R+r+

D+T-t+R-r-

D+T-t+R-r+

D-T-t-R-r-

b
b

ab b
b

b
ab

bb b

ab b

b
b

a a

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

 K
�A �?R K7V[�?A �?R

!
#�


�
 �

� M
�


N
H)

� 
�#

�

���
J K�LD� M�2
D+T+t+R+r+

D+T+t+R-r-

D+T+t+R-r+

D+T-t+R+r+

D+T-t+R-r-

D+T-t+R-r+

D-T-t-R-r-

No dung and
bee

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


�����  ��� ����	 
��
�� 
���������/  ������
�/ �� !"�� 9813                                                                                  268  

 

  
 <)&4: 56
4 �$ , (�
& 56
4 �$ �#>(	�� ���	����� B��� !���� $��� C-#D� �
��
� �	
���	E�
	�) ����±(�
	H� �
�� 

  

  
 <)&5: 56
4 �$ , (�
& 56
4 �$ !)>�#)6� 5>�(� ���	����� B��� !���� $��� C-#D� �
��
� �	
���	E�
	�) ����± �
��

�
	H�(  

  

  
 <)&6: 56
4 �$ , (�
& 56
4 �$ ��0 (A�$ ���	����� B��� !���� $��� C-#D� �
��
� �	
���	E�
	�) ����±(�
	H� �
��  

a
a

a
aba

a
a aba

b
a

a

b

ab
a a

6.2
6.4
6.6
6.8

7
7.2
7.4
7.6
7.8

8
8.2

K
�A �?R K7V[�?A �?R

(
A

�$

�#>(	��
D+T+t+R+r+

D+T+t+R-r-

D+T+t+R-r+

D+T-t+R+r+

D+T-t+R-r-

D+T-t+R-r+

D-T-t-R-r-

No dung and
beetle

ab
a

a

aab

a
ab

aab
a

ab
ab

ab

ab

b b

0

0.5

1

1.5

2

2.5

K
�A �?R K7V[�?A �?R

!
�

$
�#

� 
��

 R
S 

>�

!)>�#)6� 5>�(�
D+T+t+R+r+

D+T+t+R-r-

D+T+t+R-r+

D+T-t+R+r+

D+T-t+R-r-

D+T-t+R-r+

a a
a

aa
aa

a

a aa aa aa a

0

5

10

15

20

25

30

35

K
�A �?R K7V[�?A �?R

(
A

�$

��0

D+T+t+R+r+

D+T+t+R-r-

D+T+t+R-r+

D+T-t+R+r+

D+T-t+R-r-

D+T-t+R-r+

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


M�?� rI�N�A�� K�� �4?O64 Q�O N"�R �4��	 S4���T� �" tE� ��4�	 C���
u �4 ��R�0�                                               269  

 

  
 <)&7: 56
4 �$ , (�
& 56
4 �$ �
86�� ���	����� B��� !���� $��� C-#D� �
��
� �	
���	E�
	�) ����±.(�
	H� �
��  

 

 

 1,(23: (S* �
U>
�� @>
#�/,� �� ��

 GLM $�� �,�',�
 , !��$ �
����� �$�)- 7 �
� �	
�� ���� ���		�� ���	� �� ����

�
�  
 
	4� �?R* K��L��� -
�A  -
�A K��L���  
	4� �?R ��T 	  

Sig  F  Sig  F  Sig F 
0/61ns 0,76 0/16ns 2,13 0/11ns 3,19 cR �d
� ��  

0/68ns 0,68 0/19ns 1,95 0/10ns 3,39 
5e N"�R 

0/76ns 0,57 0,00** 11,71 0/77ns 0,08  j?@b	 ��k 

0/10ns 1,90 0/17ns 2,13 0,02* 8,64 C �7��4 

0/98ns 0,19 0,00** 13,04 0,00** 26,56 
L�� L54 9�47�  

0/74ns 0,60 0/75ns 058 0/67ns 0,19 M�e  

0/42ns 1,04 0/26ns 1,65 0,01* 9,68 S�[5?�  

 tE� �� *5% 
VD	  tE� �� ** ��4�1% 
VD	 ��4�ns 
VD	 ��q�4�  

  

�?	#� , V=���	
  

C" `�� �7	e 9���� �G�2 H�IJ� 64 -  ��?	

� 	4��� 9�4��" H��1 64 Q�O cR �d
� �� 
 
5e N"�R K��

 N"�R �47I	 N�� ��" ��4� ���� K7V[�?A 
 K
�A N�A��

 ��?	 �� 
 �
� 95�2 C" f?"�	 K
�A �?R ��?	 �� 
5e

95�2 C" f?"�	 Q�O cR �d
� �� CR �?" ��� 
 �
� K��

C�?A �
� 95�2 ��M�?� K��9	�P4 K��c�?� ��A���A K

�� 24 M^?R 
 _��" ��� 95�2 �� 
 7��4� �?|2 �

C�?AM�?� K��9	�P4 K��c�?� ��A�� �q 
 ���A K���A

 K7V[�?A �?R ��?	 �� 
 7��4� �?|2 ��� 24 M^?R

 C" f?"�	 Q�O cR �d
� �� 
 
5e N"�R �4��	 N�� ��"

C�?A 95�2 N�4 �� CR �?" �XV� 95�2M�?� K�� K��

9	�P4c�?� 
 �AA CR 7��4� �?|2 ��� 24 M^?R K���


	 K7V[�?A 
 K
�A ��?	 
� �� �� 9:�A CX� � �4?�

C�?A r�4�:4 �� K� ��" rI� 7��4� �?|2 ��� 24 CR 
���

 S�!��I	 `�� � 7V^ �� 7��4� Q�O cR �d
� �� 
 
5e N"�R

7V^
	 ���� C��A�?R N�" 7��-
�A 
 
	4� K�� K��

M�?� K��L��� N�A��4?O
VD	 ��q CE"4� M� � �4�

 �
7k) ��4� �?k
3.(  

) 
� !52006 M�?� C�?A ��B�� K
� CD5�E	 �� (

N�A�� �4?OOnthophagus taurus 
A��
 K
� �" K��

 �����A -�6�" 
 (cR �d
� �� 
 ���� � ��[!: �4��	) Q�O

 c	��)Sorghum bicolor (L.)  
Lolium multiflorum 

Lam(  �" -��2 N�4 9�5�D: 9:�A CX� � �V�5
��R ���� ��

 r��	6e ��?	 K������� Q�O �� N�A�� N�:7� 
 9�4��"


A��
 r�4�:4 >k?	
	 �����A -�6�" 
 Q�O K�� .�?�

 j?@b	 ��k ��?	 �� N�Vn�� �G�2 CD5�E	 `�� �

 C �7��4 �K���i(pH)  
L�� L54 9�47� 9��"�P 
(EC) 

9�4��" H��1 64 Q�O  ���� K7V[�?A 
 K
�A N�A��

 H��1 64 Q�O K���i j?@b	 ��k �4��	 N�� ��" ��4�

abc
ab

ab
ab

bc
b

abc
ab

abc aabc

b

a

b

c b

0

0.05

0.1

0.15

0.2

0.25

0.3

K
�A �?R K7V[�?A �?R

!
-	

�
!

��
�

W
�,

��
�#

	6

�
86�� ��	�0

D+T+t+R+r+

D+T+t+R-r-

D+T+t+R-r+

D+T-t+R+r+

D+T-t+R-r-

D+T-t+R-r+

D-T-t-R-r-

No dung and beetle

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


�����  ��� ����	 
��
�� 
���������/  ������
�/ �� !"�� 9813                                                                                  270  

 

 7��� 95�2 C" f?"�	 K7V[�?A 
 K
�A 
	4� �?R 9�4��"

 64 � 	4��� N�4 �4��	 N�� ��" Q�O C �7��4 ��?	 �� .�?"

 K7V[�?A �?R ��?	 �� 
 7��� 95�2 C" f?"�	 K
�A �?R

95�2 C" f?"�	��� 
 7��� K��  CR �?" ��	��� �?1 C"

M�?� ��� 95�2 ��9	�P4 K��c�?� ��A 
 ���A

�� �q
	 ���� CR 7��4� �?|2 ��� 24 M^?R K���A 7��

C�?A N�4 
���" ��?	 ���	 �� r�4�:4 �� K� ��" rI� ��

 N�A�� 9�4��" H��1 64 9�5�D: C" 9/!� Q�O C �7��4

5�2 �� 
 7��4� K
�A N�A�� C" 9/!� K7V[�?A 7��� 9

-
�A CRM�?� K��L��� K��N�A�� K�� N�A�� 
 �4?O

 C �7��4 
 K���i j?@b	 ��k �4��	 9�47� �?k
 
	4�

7V^ S�!��I	 `�� � CR �?" �47I	 N�� ��" Q�O ���� C��A


	-
�A Q�O K���i j?@b	 ��k �" CE"4� �� 7�� K��

M�?� K��L��� N�A��
VD	 ��B�� �4?O �\�7L� �" �4�

4�) 7��00/0 (Sig= �?R Q�O C �7��4 �" CE"4� �� 
 K��


VD	 CE"4� M� 
	4�) 7��4� �\�7L� �" �4�02/0 (Sig= 

 �
7k)3
	 ���� 
 �( S�?h �� S4��2 N�4 9�5�D: 7��

 �4��	 C" 4� ��� 	4�� N�4 �47I	 Q�O tE� �� N�A�� �?k


�e �
7" CIEV	 C" 9/!� 
0k?� c"�P
	 r��R ��  .7��

 �� K
�A �?R 64 Q�O 
L�� L54 9�47� 9��"�P � 	4��� ��?	

 C" � 	4��� N�4 �4��	 N�� ��" �4� ���� `�� � K7V[�?A 


95�2 C" f?"�	 >���� 95�2 �� CR ��?" �XV� 
 �
� K��

C�?A �
�M�?� K��9	�P4 K��c�?� ��A 
 _��" K���A

C�?A �XV� 95�2 �� 
 7��4� �?|2 ��� 24 M^?R K��

�?�M9	�P4 K��c�?� 
 �A �?|2 ��� 24 M^?R K���A


	 ���� CR 7��4�C�?A N�4 
���" ��?	 ���	 �� 7�� ��

 Q�O 
L�� L54 9�47� 9��"�P r�4�:4 �� K� ��" rI�

7V^ S�!��I	 ̀ �� � 
 7��4�
	 ���� C��A-
�A N�" 7�� K��

M�?� K��L��� N�A���?R 
 �4?O CE"4� M� 
	4� K��


VD	4� ��4� �?k
 �\�7L� �" �)00/0 (Sig=  �
7k)3 
 .(

9�5�D:C�?A K��N�A�� M�?� K�� 9�4��" �" �4?O

 7V !� ���P 4� � 	4��� N�4 �4��	 K7V[�?A 
 K
�A N�A��

) 
"4� .7V�7" r�4�:42008-7��: K
� CD5�E	 �� ( K��

9�5�D: H��1 64 ��4�	 
P�� 
 
E�J	M�?� K�� K��

N�A�� �� �4?O 9�5�D: 9:�A CX� � ��54� �4 �?�R a?Vk

 H�� �� N�A�� N�:7� �� S4��2 N�420-45 
 ��� K� 	

-�?� ��6 Q�O �S4� �� Z?E� r�4�:4 >k?	 N�A�� K��

 �
5e �4?	 �N"�R ��?[5?� �S�[!: �Q���?	epH  
EC  


C"�k-�4?�� 
 9D�
 H��1 64 C :�� r�4�:4 Z?E� 
��k K��

c�?��O cO4� C" ��M�?� x�?� CR F4�14 Q K��[2 ��


	 9�4 -7�� N�� ��" Q�O M�e �4��	 ��?	 �� .�?�

95�2 C" f?"�	 K
�A �?R 64 �4��	 �?" ��� 
 ���0^ K��

 95�2 C" f?"�	 �4��	 N�� ��" K7V[�?A �?R ��?	 �� 


C�?A xI: ���0^ 95�2 �� CR �?" ���0^M�?� K�� K��

c�?�� 
 7��47� �?k
 _��" �AC�?A ��� 95�2 � K��

M�?�9	�P4 K��c�?� ��A�� �q 
 ���A M^?R K���A


	 ���� CR 7��4� �?|2 ��� 24 
���" ��?	 ���	 �� 7��

C�?A95�2 �� CR 
��� 7��4� �?|2 ��� 24 C1?"�	 K��

 `�� � 
 7��4� Q�O M�e �4��	 r�4�:4 �� K� ��" rI�

7V^ S�!��I	
	 ���� C��A�" CE"4� 7��-
�A N K��

M�?� K��L���N�A�� K���?R 
 �4?O M� 
	4� K��


VD	 ��q CE"4�
	 �4� �
7k) 7��"3 `�� � N�Vn�� .(

 N�� ��" �4� ���� S�[5?� �?��e � 	4��� ��?	 �� 
���"

 �?" � [� 95�2 C" f?"�	 K
�A �?R 64 S�[5?� �?��e �4��	

" f?"�	 �4��	 N�� ��" K7V[�?A �?R ��?	 �� 
 95�2 C

 xI: 
 9�47� �?k
 
L�?� � [� 95�2 �� CR ��?" �XV�

C�?A �XV� 95�2 �� 
 9�4� �?k
 
	4� N�A�� K��

M�?�9	�P4 K��c�?� 
 �A �?|2 ��� 24 M^?R K���A


	 ���� CR 7��4�C�?A N�4 
���" ��?	 ���	 �� 7�� ��

 `�� � 
 7��4� Q�O S�[5?� �?��e r�4�:4 �� K� ��" rI�

�I	7V^ S�!�
	 ���� C��A-
�A N�" 7�� K��L��� K��

M�?� N�A��
VD	 ��q CE"4� M� �4?O �4�)26/0 (Sig= 

�?R N�" 

VD	 CE"4� M� 
	4� K�� �?k
 �\�7L� �" �4�

 ��4�)00/0 (Sig=  �
7k)3a�0� .() N�7542011 �� (

 ��L��� �" 
G4�4 K�"��R ���T� S4�B4 K
� CD5�E	

 64 � !��?R4M�?� H��1N�A�� K�� ����
7�4 �� �4?O

9�5�D: 9:�A CX� �M�?� K��N�A�� K�� H��1 64 �4?O

 Q�O K��b�h�2 r�4�:4 >k?	 N�A�� N�:7� 
 9�4��"


	 �����A ��L��� r�4�:4 
 �� CR H�IJ� N�4 �� .7�?�

C��� ��4�	 Q�O 64 
 �!P �� �4 �� �P4
 ��R�0� 
u �4

�4 K��� b" 
 ��J	��0^ rI� CD5�E	 �" 
D� �7� ��X

-
�AM�?� K��L��� K��N�A�� K�� S4���T� �" �4?O

 
 
�A N�A�� C��X� �B4 �" ���	 Q�O N"�R �4��	

 S4��2 N�4 S
�[ 	 ��L��� C" Ck?� �" �	4 �7� K7V[�?A

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


M�?� rI�N�A�� K�� �4?O64 Q�O N"�R �4��	 S4���T� �" tE� ��4�	 C���
u �4 ��R�0�                                               271  

 

�4� N�A�� C" 9/!�Q�O S
�[ 	 v?� 
 S
�[ 	 K��) ��2 (

�?A f�I� �� � ��" S�D5�E	 C" 6����4� N�A�� �" �?A� K��

Q�O v?� �" 
 S
�[ 	
	 S
�[ 	 K�� 
"��6�4 �4? " �� 7��"

H�P� H1�V	 N�4 �" CE"4� �� S4��2 N�4 ��L��� 64 K��

 .9�4� 

 

  

  

  
 

References 

1. Aarons, S.R., C.R. O'Connor., H.M. Hosseini & C.J.P. Gourley, 2009.  Dung pads increase pasture production, 
soil nutrients and microbial biomass carbon in grazed dairy systems. Nutrient Cycling in Agroecosystems, 84: 
81–92. 

2. Arnaudin, M.E., 2012. Benefits of Dung Beetles (Coleoptera: Scarabaeidae) on Nutrient Cycling and Forage 
Growth in Alpaca Pastures. M.Sc. Thesis. Crop and Soil Environmental Sciences. University of Virginia, pp: 
1-97. 

3. Bertone, M., W. Watson., M. Stringham,. J. Green., S. Washburn., M. Poore & M. Hucks, 2013.   Dung Beetles 
of Central and Eastern North Carolina Cattle Pastures. NC State University, pp: 1-7. 

4. Braga, R.F., V. Korasaki., E. Andresen & J. Louzada, 2013. Dung Beetle Community and Functions along a 
Habitat- Disturbance Gradient in the Amazon: A Rapid Assessment of Ecological Functions Associated to 
Biodiversity. Journal Plos One, PP: 1-12. DOI: 10.1371/0057786. 

5. Chandra, K. & D. Gupta., 2012. Diversity and composition of dung beetles (Scarabaeidae: Scarabaeinae and 
Aphodiinae) assemblages in Singhori Wildlife Sanctuary, Raisen. Madhya Pradesh (India). Munis Entomology 
& Zoology, 7 (2): 812-827. 

6. Doube, B., 2008. The pasture growth and environmental benefits of dung beetles to the southern Australian 
cattle industry. Meat & Livestock Australia, pp:1-192. Locked Bag 991, North sydney nsw 2059. 

7. Doustani, M., 2016. Role of Functional groups of dung beetles on changes in soil carbon and soil nutrients in 
the semi steppe rangelands of Chaharmahal va Bakhtiari province. Faculty of Natural Resources and Earth 
Sciences. University of Shahrekord. (In Persian) 

8. Errouissi, F., I. Labidi & S. Nouira, 2009. Seasonal occurrence and local coexistence within scarabaeid dung 
beetle guilds (Coleoptera: Scarabaeoidea) in Tunisian pasture. Eur. J. Entomol, 106: 85–94. 

9. Hossein Jafari, S., M. Tatian., R. Tamartash & A. Karimian. 2014. Investigating the Effect of Grazing Animal 
Type on Vegetation and Soil using Multivariate Analysis Method. Rangeland, 8(2): 192-200. (In Persian) 

10. Jafari Haghighi, M., 2003. Methods of soil analysis (sampling and analysis of physical and chemical). Neda 
Zoha Press, p 236. (In Persian) 

11. Joneidi, H., S. Amani & P. Karami, 2015. Effect of aboveground and belowground biomass of Bromus 
tomentellus with different grazing intensities in Bijar protected area. Rangeland, 10(1): 53-67. (In Persian) 

12. Lastro, E., 2006. Dung Beetles (Coleoptera: Scarabaeidae and Geotrupidae) in North Carolina Pasture. A thesis 
submitted to the Graduate Faculty of North Carolina State University in partial fulfillment of the requirements 
for the Degree of Master of Science, pp:1-134. 

13. Menéndez, R., P. Webb & K. H. Orwin, 2016. Complementarity of dung beetle species with different functional 
behaviours influence dung–soil carbon cycling. Soil Biology and Biochemistry, 92: 142-148. 

14. Nichols, E., S. Spector., J. Louzada., T. Larsen., S. Amezquita & M. E. Favila, 2008. Ecological functions and 
ecosystem services provided by Scarabaeinae dung beetles. Biological Conservation, 141: 1461–1474. 

15. Penttila, A., E.M. Slade., A. Simojoki., T. Riutta., K. Minkkinen & T. Roslin, 2013. Quantifying beetle-
mediated effects on gas fluxes from dung pats. PLoS ONE 8, e71454. 

16. Rahimi pordanjani, I., 2014. The role of dung beetle assemblages in livestocks dung removal, decomposition 
and secondary seed dispersal in the semi steppe rangelands of Chaharmahal va Bakhtiari province. Department 
of Range and Watershed Management. University of Zabol. Zabol. (In Persian) 

17. Rahimi pordanjani, I., M. Ebrahimi & p. Tahmasebi, 2014. The effects of Functional groups of dung beetles 
on secondary Seed dispersal by removing cattle dung in semi steppe rangelands of Chaharmahal va Bakhtiari 
province. Rangeland, 8(4): 13-1. (In Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html


�����  ��� ����	 
��
�� 
���������/  ������
�/ �� !"�� 9813                                                                                  272  

 

18. Shahabuddin, 2008. The role of coprophagous beetles on dung dcomposition and enhacement soil fertility: 
effect of body size, species diversity and biomass. Journal of Agroland, 15(1): 51-57. 

19. Shahabuddin, 2011. Effect of land use change on ecosystem function of dung beetles: experimental evidence 
from Wallacea Region in Sulawesi, Indonesia. Biodiversitas. 12(3): 177-181. 

20. Šlachta, M., J. Frelich & L. Svoboda, 2008. Seasonal biomass distribution of dung beetles (Scarabaeidae, 
Geotrupidae, Hydrophilidae) in mountain pastures of South-West Bohemia. Journal of Agrobiology, 25(2): 
163-176. 

21. Slade, E.M., D.J. Mann., J.F. Villanueva & O.T. Lewis, 2007. Experimental evidence for the effects of dung 
beetle functional group richness and composition on ecosystem function in a tropical forest. Journal of Animal 
Ecology, 76: 1094-1104. 

22. Sparks, DL., AL. Page., PA. Helmke., RH. Loeppert., PN. Soltanpour., MA. Tabatabai., CT. Johnston & ME. 
Summer, 1996. Methods of soil analysis Part 3. Chemical methods. Soil Science Society of America, Inc. 
Madison USA. 

23. Yamada, D., O. Imura., K. Shi & T. Shibuya, 2007. Eff ect of tunneler dung beetles on cattle dung 
decomposition, soil nutrients and herbage growth. Grassland Science, 53: 121-129. 

24. Yeganeh, H., H. Azarnivand, I. Saleh, H. Arzani & H. Amirnejad. 2015. Estimation of economic value of the 
gas regulation function in rangeland ecosystems of Taham watershed basin. Rangeland, 9(2): 106-119. (In 
Persian) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

00
80

89
1.

13
98

.1
3.

2.
2.

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 r

an
ge

la
nd

sr
m

.ir
 o

n 
20

26
-0

1-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.20080891.1398.13.2.2.5
http://rangelandsrm.ir/article-1-748-en.html
http://www.tcpdf.org

