
 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  ��	 ! � "#$���)& ( /�	()��*+,-

���

�./�� �01� 1� 
���	�� �23�3 4� �531� "�6�5 173 ��	� �! � �8�9�� 
	�

:	0�	#;<3 ��1= &�
> � &�
> 
	�

��? @A	)� 1B<3 C��	�� D	E ��� 6 F�*���� 	2�6 E3 � *

)����	
 ��	�� :�/�/��  � ��	������� :��/�/��(

�6�8$

�()�� �3 ��	;(�3:	0 G�(H� 
	�3 I? 
��� 1�	� � �6! :	0 �AJ ��	� 4�9K5 ��1)5 L�� �23�3 
1��	� � �� 1�= � 4M	�	.J	M 1��B5 �

�./��     �� �31N 1�7O5 @F5 3� �J ��	� �! � �8�9�� 
	�6�� .4� 1�3 Q�34�!	E �23�3 �� �/��  L�R� S	�� � C�M	()��� L�!1? T�	
� � 
3

         ! 
�	> 4K�(M �� � :	0 U�	�1� � L�1H5 �	8�3 U�39�3"�� �6�� 1VM31�� 
	���1. .   �R23�3 "�6R�5 173 ���1� W6� 	� U��/? Q�3

  Q��� 4� ��51�     �./�� �3 �01� 1� 
���	�� 
	�      :	0 ��	� �! � �8�9�� 
	�6
M	�      4M36�	0 1XN �M�� Q�VM	�� C
1�	Y �A	V$    �36RZ� C	�

        @�3 4(�1. �	KM3 :	0 �8�1(8A3 ��	M	�� � �AJ ��	� .     @�� �3 ��[
� Q�6�              �R51� URH� �� �3 �	#;R<3 ��1= &�
> � &�
> �� 4ZX
�

           4�\ �� �3 � ����0 @�� �51� � ����HM @��]^*_   � *_^+] �(M	�  4M� M C
1(�   6! �	KM3 :	0 
�3�1� .      U�	R��J �	RKM3 �3 IR?  
	R�

       @�1. �31N 
�	�J "��F5 � 4�9K5 ���� `�	(M C4���1� .��51� �23�3 
1��	� 1��B5 4� �3� �	�M `�	(M  �R01� �� 
���	�� 4� 4�A	X� ���� 

 	#MJ 
1��	� 1��B5 �3 I? �23�3 �3 ��	;(�3 a�M L)E 1� T�	
� �3):	0 b	�� � C��J 	� ��� @�������� � 
��� ( S	��1Z5 U�39�3 L��

+c              U�	� L�� 9�M �01� �� � :	0 �AJ ��	� �39�� �� 
6<�� d-      @�3 �6! �J �39�� �� 
6<��  .   �8�1(8A3 ��	M	��     1R73 �� 9�M :	0

     S	��1Z5 
1��	� 1��B5 Q�3e*   @�	� U�39�3 6<��  .                 �R
�� Wf(R03 �	RK�3 L�R� 
���	�R� 4R� 
1��	R� 1��B5 4� �A	E ��    �� 
�	R�J �3�

�./��   4M36�	01XN �M�� Q�VM	�� 
	�           6�M ���g� 4�\ �� �� :	0 U
�3� � 
1�	Y h�iH� ��� C	� .   �� 1[M 4� Q�31�	
�   4$1.3 4� 6��

 
� �� �R
�� 1�7O5 C�	� � @�� b	�� � �	KM3 � �23�3 
1��	� 1��B5 CU��/? Q�3 �� 4�A	X� ���� T�	     �3 �R01� 1R� 
�	R�J 1R[M �3 
�3�

�./��       �� @�	#M �� �A� C@�3 4(!36M :	0 
	�              4R� 3� ����X�	M 
	�6�	�? � �6! �J L�1H5 U�39�3 � @�;�� U�	� L>�� 6M3�5  �	R�M�

6!	� 4(!3�.

�j3�
	�
6���:4M36�	0 1XN �M�� Q�VM	�� C�36�	? @�1�6� C�23�3 
1��	� 1��B5�AJ ��	� C	�C:	0 
1�	Y �A	V$ 

4�6Z�

         �����  !"#�$ %& '�() !�*) �+ 	
 	"%��� �,-#�    .(/0�� 1��+

   23 4%&+
%&)�  ����%            56��&  7 1'	7�0�8 ��&(96 7 :;<= 1�+

 :  :,(>?%@�6 .      ��8 5��  7 .B&C DE�F DG3      :<�H" 2��8	" '" 

� . I(��� �6 	�(0)"
 %@	" :-�&@	�8 J6�- 2��#K0)"
 7L�F:-�&@D1'	7�0M 4%N0)"
 D2�9�H" :O,&H 4�B0)"
 

* : :/()7�O/�" �P� DQ�>��/  R#SP  :a_besalatpour@ag.iut.ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  � "#$���)GA3 ( /�	()��*+,-

���

    :  1'	7�08 7 :,(>? 56�&  %&�@�6D        :���&6��' .� "#= ��<;C '" 

   T() 	#08 �+ 1
�UO$":  G#PV  %)#@ .    W��X 	
 �Y�� "���

                W��X 7 :BOP�6"7 5��	 7 1
�U�O$" RYZO�-" �9&� �) 56�&  [�"

                D:�B&+�� RYZO�-" I>�- ��/<6 D
	"
 :�� 	
 "	 �P��' \(V 

      ]F�@ �B�
 '" �8 : �*) 7 :-�(-      %&OP�+ 	"%���� �,-#� 1�+

: 

�^ .      4
��O�-" ��8 4%�@ I>�- E�F 7 G3 56�&  ��
7%V 

   6 :_"	" '" �&(96          :�-�O-
 �8 
�(^ 	"�$ �C#� 
	#  `(� '" `(

  �&(96 [�" �6    � �)�6 R�;=" �6 �9&� D1'�-      :O���%�  7 :�#�H" 1T�	

    �-" ���� 2�/ " :_"	" a(VH .   :6 %@	 :�#- '"  �(,;C ��7	

           1�+	#08 2"'	7�08 D"�b �6 2�P)" 27T�"'7	 '�() 23 R�>)
 �6 7

     4�96 1#- �6 "	 2�9C c<Od   [( ' '" 1	"
�6 ��+  7 G#b� ��) 1

 �(@�X :_"	"    .�B&C7 5�"�  2#e;+ 1"       :�_"	" 	
 5�$"7 1��+

I(@   �-" 4
"
 f#- 	"
 .           :�_"	" [��" ��8 ��-" :���X	
 [�"

               :&(���� %�(�#� .(P�)�O� 7 g��6 :0���-�� 
"%,O�-" 1"	"
 h��%;=

 %&OP+)��(.

    :^i�7 h� #;= D:_"	" 1�6	�8 �((j�     :��(;(�@ 7 :/�T(� 1�+

      23 �(�(8 "�� 7 E�F   :  	"�$ �(kl� �V� "	%+
 .   E��F ��(�(8


	"
 ���>&C 7
 :� (:���"m ���(�(8)Inherent soil quality ( ���8

:��)"#�         
#�F c��n7 !�K)" 	
 E�F :,(>? )    Do��p#�#(6 %�(�#�

             2"#�(X 7 2�P�)" D4�(^ � Y- [( l� 7 "#+ 7 G3 �(�(8 
#>96 (

:    E�F �6 7 %@�6         7 �O�@"
 :BOP�6 23 ��6 �k�  . "#= 7 1'�-

      :�;) 	"�$ E�F ����%  �(kl� �V�    7 
��(^� (    1���#� ��(�(8

E�F) Dynamic soil quality(   E��F ����%�  q#) �6 �OP6 �8 

    ��-" �(jO )��  D��7�� .(           r(ZOP�  	#�? ��6 "	 E��F ��(�(8

:;) 4'"%)" 2"#�      4'"%�)" ��6 �/<6 D
�8 1�(^      ]F��@ %�&s 1��(^

 :  
	73�6   ]F�@ q#) �8 
#@      ��6 4
��O-" 
	#  1�+   7 t��(Z 

   
	"
 :BOP6 `+7i� u"%+" .  2"	�/;+ 7 t�(�    2"T�(  ]F��@

   :�#;,  "	 :�3 4
�      :  E�F �(�(8 [(;d� ]F�@ [���  %�&)"


)�v .(         [(� ' ��6 :�,��  :�_"	" 1�6	�8 �((j�    1'	7�0�8 1��+

�6  E��F `��-�� I>- h� #;= :)�OP+#8 I(@�� J?�&  	
 4i�7

   .(- 2%@ 1	�C 7      �(�(8 7 4%@ �B)"��7 1�+     "	 E��F 1���#�

:  	"�$ �(kl� �V� %+
)�� .(

  rOP(- '" 4
��O-"   E��F c�<Od  1�+   ��((j� '" w�� 1'	7

     "	 :6#<x �) Q"�(kl� D:_"	" [�" 1�6	�8 :;<= �(b 7 �)�+�^3�)

�6 
	"
 R�>)
 .         \�-#� E��F 4
#� 2
�8
�F 7 2"
�^�6 �/)�&s

       ����- 7 4%�@ E�F :�3 4
�  ��TK� 5��P� I>- 	�(@ 7 rd@

7:^i�          1��#� �(�(8 "�� 7 23 :OP�' 7 :��(;(@ D:/�T(� 1�+

    :  	"�$ �(kl� �V� "	 E�F  %�+
)��7�� .(    	
 :�<8 	#�? ��6

    �(�@�X :_"	" 7 J?�&      `���-�� 7 I���d� :<�H" .� �= 1"

       :@"�� .B&C 7 :�"
' 5��  DE�F)     '" :+��(^ `@#� I��d�

   �(��,� Dy��  1"�s J��?   4�96 7 1'	7�08 1�+ ̀ (�6 1	"
�6

    �(��,� 7 :<V  u	�U  1"�6 %X '":O,&H 1�+ (2"#&=  4%�@ 

  �-")� .( .()7" 7 .(>B&(<8 �((j� 	�k3 %&�3�6 �8 %)
�8 �	"T^ 

    [( ' �6 :,��  :_"	" 1�6	�8     `+��8 I>�- 1'	7�0�8 1��+

           Q"��x$ r(ZOP  
	#F�6 �k" 	
 E�F r8"�� `�"T�" 7 :�3 4
� 

         ��d� 7 `��-�� �K(O) 	
 7 E�F ax- �6 2"	�6 ��F I  :�  E

 
#@)�� .(2"	�/;+ 7 2#�g 7 	�(@ 7 rd@ �8 %)
�8 2�(6 T() 

            E�F :�3 4
�  2"T(  `+�8 J��? '" �-" [/;  	�8 7 �08

             :���)"#� `+��8 7 `���-�� I>�- E�F 2�;OF�- I��d� 7

�B)               7 G��)"7	 
��K�" `�"T��" ��K(O) 	
 7 E�F 	
 G3 1	"


    

�^ .(- '7�6)�� .(      	
 4%�@ !�K)" Q�,��x     T�() %&<��/�-"

        	
 23 G#�-	 7 E��F I���d� 2"T�(  ��8 ��-" 4
"
 2�0�)

     ��
���' D%&OP+ 	�8 7 �08 �V� I��b 	#? �6 �8 :��+T(d63

:  4
	#d) �-
 7 �/6 5�"�  '" %@�6)�� .(

    .B&C 7 5�"�  2"��" 	
   2�/  	
 h��%;= �+ 5$"7 :��+ '" �8 %)"

     :�  	"
	#F�6 :�g�6 I��d� 
"%,O-" 7 2"#��6 %&�@ .   [��" E��F

    �)#^ �6 4"�;+ 1
�;O  2�(��- :? 	
 J?�&     	"�ZO�-" : #�6 1��+

      :  
#F :,(>? 4
'�6 1"	"
 7 �O���%&@�6 .       '" 4
'��6 [��" ��s�^"

    [(��� :<<;�" [(6 R#;,  
7%X         Q��(<;= R��;=" ��6 :�7 �-" ��

E�F              I���d� Q%�@ ��6 7 4%�@ z	�F :,(>? ���X '" 1'	7

  4
'�6 [��O;8 7 �O0^ ���� ��@"
 %+"#d) T() "	 .  :�9<�" aO�� 7 

2�(�YC        D1	�(Od6 7 R�V  	�9s 2�O-" ��'�6 4'#X 	
   1%�;X"

    .��{�) 7 2�O��-" [���" |��)�+#8 	
 2"	���/;+ 7 :��ed<�" 	
 

rOP��(-#8" D1T��8�  2"����" :��<B&C 7 :��,��  1���+:����,��x 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


�./�� �01� 1� 
���	�� �23�3 4� �531� "�6�5 173 �8�9�� 
	� �... 

���

��6>* .4�A	X� ���� T�	
� b	iH�� � �	M

	"
�6 �)#;) �Zx& 1�(�"�jC Q�UOd �: ��	
 ax- '" q���	")�O ( I(@ \-#O (%)

2"�BP=�� ° �� '  N

��°��  ' E

����� ��

�<F�)�� ° ��  ' N

�� ° ��  ' E

��v�� ��


�BK(6�� ° ��  '  N

�� ° ��  '  E

����� ��

47'	�� ° �� '  N

�� ° �� '  E

����� ��

8��7�9�� ° �� '  N
�� ° ��  '  E

����� ��

y�6	 �;0s�� ° �v '  N

�� ° �� ' E

��v�� ��


�63 
7	
�� ° �� ' N
�� ° �� '  E

��v�� ��

��$�� ° �� '  N

�� ° �� ' E

����� ��

   
	#  	
	�k3      �O�@"
 :�_"	" 1�6	�8 �((j�    %�)")�  D� 7 � .(  ����O)

  ̀ +7i� '" .H�X         T�() [C7��6 7 2��^
�� 	
 4%�@ !��K)" 1��+

6             ��� 7 :�,��  2��+�(^ `@#� u�X �*XY  .6�$ 1�+�k" �B)�(

    E�F w�- 7 2�OF	
 5x$       7 :�3 4
�  `+�8 �6 DI-�& �) 1'	7

          7 G��)"7	 2"T�(  `�"T��" ��K(O) 	
 7 E��F 2�;OF�- I��d�

   �-" `��-��)�� .(    :�^i�7 Q"��((j� :-	�6     7 :�/�T(� 1��+

 E�F :��(;(@  "�  1��+            [(� ' ��6 ��9)3 .�%�>� '" w�� 5�� ��+ 1

   :  �9&� �) D1'	7�08       .�%>� [�" 1�+% �(� 7 �+�k" �B)���;) %)"#�

  :  �/<6 %@�6          ��6 :�7	���7	 :B)#�Bs [((,� 	
 :��;&+"	 %)"#�

    E��F `(� '" `(6 1
#6�) 7 I��d� '" 1�(^#<C 7 ./0  [�"

  %@�6 :_"	" [�" .         :�-	�6 u%�+ �6 `+7i� [�" "�� 	��k3   ��((j� 

      1'	7�0�8 �6 :,��  :_"	" 1�6	�8   :�^i�7 '" :�F�6 ��6  1��+

���^ !�K)" E�F :��(;(@ 7 :/�T(�.

l�� � �3��	�

`+7i��� [���" !���K)" 1"���6 7 G#��&C 	
 5��$"7 ���Zx&  �0��+ D

G#&C   %@ G�dO)" 2�9�H" :6�b .23      `d6 7
 �Zx&  �+ 	
 4�^

          4
	#�F ��-
 5��  7 4
	#d) �-
 5�� ) 1'	7�0�8 (  
	#� 

   ���^ 	"�$ :-	�6)R7%C� .(   :�,��  :�_"	"   4
	#�d) ��-


          :_"	" 7 2#^ 7 t#��^"�O-3 I��b :+�(^ `@#� 1"	"
 h��%;=

           ��K)#� 7 !%&^ �08 ��' h��%;= D4
	#F �-
 :,�� )    ��6 ��8

    [(6 \-#O  	#?��    ��� ��            ��9)3 1�6	��8 ��((j� 2�� ' '" R��- 

  �O@�^�-" ( %&O@"
 	"�$ .�)#;)  ���g 7
 '" `d6 �+ 	
 1	"
�6

����   7 ����� :O)�-   	
 7 1�O �        4��  �0�9>�
	" 	
 	"��/� 

 %@ !�K)" . �)#;) w�-   ̀ �� '3 !�K)" �9C �+1�+   "#�+ D�?#6�  

      o�" '" 7 4%�
�^ o0F� :<(       %)%�@ 4
"
 	#�>= 1�O  .  2"T�( 

:���3 4
���  E���F)Soil Organic Matter, SOM ( �7	 ���6

 G#?�  2#(-"%(P8")��(  1�+��n :��Bs D)BDBulk Density,(

4
��O��-" ���6��-" �7	 '"�)"#O 1T��<� 1���+)�( ���6 E���F �����6 D

�7	  1�O 7	%(+)�v(      E��F `&�8"7 D)pH (    7 q�>�@" .�^ 	


 :/��O/�" :��)�-	)Electrical Conductivity, EC (  4	�U�= 	


      %�@ 1��(^ 4'"%)" q�>@" .^ .       ��)"%8�F ��x$ :�)'7 [(B)��(  ��+

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  � "#$���)GA3 ( /�	()��*+,-

���

��6>d .�./�� �3 �01��1� ���� T�	
� �� :	0 ��	� �! � �8�9�� 
	���

�,��x  
	#  J?�& 8�6	�1���6 2p7�O()8.(%)��P�)��mgkg(r(-�O�)��mgkg(

4
	#d) �-
 5��                                                                    

2"�BP=2#^ 7 t#��^"�O-3Clay��/����v�

�<F�)t#��^"�O-3Silty clay��/������


�BK(63t#��^"�O-Clay loam��/������

47'	2#^ 7 t#��^"�O-3Clay loam��/������

8��7�9t#��^"�O-3Clay loam��/������

y�6	 �;0st#��^"�O-3Clay loam��/����v�


�63 
7	
t# 7�6 7 2#^ Dt#��^"�O-3Clay loam��/������

��$t# 7�6 7 2#^ Dt#��^"�O-3Clay��/������

4
	#F �-
 5�� 

2"�BP=r�
 !%&^Clay��/������

�<F�)63 !%&^:Silty clay��/������


�BK(6r�
 !%&^Clay loam��/������

47'	63 !%&^:Clay loam��/������

8��7�9r�
 !%&^Clay loam��/������

y�6	 �;0s �K)#�����- Sandy Clay loam��/������


�63 
7	
r�
 !%&^Clay loam��/������

��$r�
 !%&^Clay��/������

)MWDMean Weight Diameter, (  ��� o�" �7	 �6 T())�� (

           E�F �)#;) '" o� �+ '" 	#*&  [�" 1"�6 �8 %@ [((,�  �-
 1�+

         o��" '" �8 :-	�6 
	#  J?�&  4
	#d)�  :�<(       4
"
 	#�>= 1��O 

  4%@  D%)
#6��       o�" 1�- 17	 �6 7 [�'#� !�^   1��+��/� D�/� D

�   7 � :<(            �=�- �6 4�BO-
 w�- 7 %@ 4
"
 	"�$ 1�O ��  	7
 

       Q%�  1"��6 �Z($
 	
��      %�@ r(�*&� ��Z($
  .      '" w�� ����9) 	


    D[@ Q"	m 1'�-"%C[(B)�( :)'7 �x$�)"%8�F    '" 4
��O�-" ��6 �+

 ���
�, MWD= ∑xiwi,� [(�( %�@   	
 ��8  D23xi [(B)��(  ��x$ 

�)"%8�F         :�  :$��6 o�" �+ 17	 �8 �-" :��+    7 %�)� wi �>P�)

2'7 �)"%8�F �+       �-" .8 2'7 �6 o�" �+ 	
  .       ��6 E��F .�8 Q'"

              r(�-�O� 7 [P��7" �7	 ��6 E�F G�C .6�$ ��P� DR"%<8 �7	

U��= �7	 ���6 T��() G���C .��6�$ 7 r�%��- Q�O��-" ���6 1���(^ 4	�

4'"%)"    ,� �O #O� r(<� �6 1�(^ %)%@ [(( .    4
"
 1	73 5;C '" w� D�+

            ��k" :�-	�6 	#*&  �6 c<Od  J?�&  1"�6 I8�  w)��	"7 ��TK�

     :^i�7 �6 �9)3 .6�ZO  �k" 7 E�F ��g 7 1�6	�8 q#)   c�<Od  1��+

            ��+ 	
 :�
�U� hY �8 ��? I��$ 	
 .�	#O8�� `�� '3 Q	#H �6

 	"T�" !�) '" 4
��O-" �6 �Zx& SAS %@ !�K)" )��.(

MmF� � `�	(

  :^i�7 '" :F�6    E�F :��(;(@ 7 :/�T(� 1�+    
	#�  J?�&  1�+

   	
 �,��x R7%C�  �-" 4% 3  .4
"
 w)��	"7 ��TK� ���O)  T�() �+

  	
R7%C�    �-" 4%@ 4
"
 2�0)  .     1��+�O "	�� [(B)��(  �P��Z 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


�./�� �01� 1� 
���	�� �23�3 4� �531� "�6�5 173 �8�9�� 
	� �... 

��v

��6>+ .�./�� IM	��3� 4�9K5 `�	(M�1� ���� T�	
� �� :	0 ��	� �! � �8�9�� 
	���

 Q�,6�  [(B)�( Q"�((j� 5>&  �C	


1
"'3SOM (%)MWD (mm)pH) ��dSm( ECe ) 3−Mgm( BD 

J?�& ��/��� **�/��� **�/��� **�/��� **�/��� **

1�6	�8��/��� **�/���vns�/��� ns�/��� **�/��� ns

1�6	�8 J?�& ��/��� **�/��v **�/��� **�/��� **�/��� **

J;=��/��v **�/��� *�/��� *�/��� **�/��� **

J?�&  J;=��/��� *�/��� *�/��� *�/��� **�/��� *

1�6	�8 J;=��/��� *�/��� ns�/��� ns�/��� **�/��� ns

1�6	�8 J?�&  J;=��/���**�/��� ns�/���ns�/���*�/���ns

*7** ::&,  �k" �B)�(6 I(��� �6 �#x- 	
 	"
�7 � 2# '3 %H	
 LSD 7 ns:&,  �k" 
#C7 !%= �B)�(6 %&@�6 :  	"
.

��6>e .�./�� Q�VM	�� 4)�	Z� ���1� ���� T�	
� �� :	0 
	�

:^i�7 [(B)�( 1�+ 1�6	�8E�F ��g

)cm(SOM (%)MWD (mm)pH)��dSm( ECe)3−Mgm( BD

4
	#d) �-
 5�� �-���/��c● �/��a�/��a�/��a�/��a

4
	#d) �-
 5�� ������/�vb�/��a�/��a�/��a�/�va

4
	#F �-
 5�� �-���/�vc�/��a�/��a�/��c�/��a

4
	#F �-
 5�� ��-���/vva�/��a�/��a�/��b�/��a

● :X o� .$"%X 1"	"
 �8 2#O- �+ 
"%="E�O0  u�:&,  uYOF" %$�� D%)" ax- 	
 1	� 3 	"
� 2# '3 %H	
 LSD:  %&@�6.

'"%)" 4%@ 1�(^D       :�&,  Q7��� 
#C7 !%= 4%&+
 2�0)     ���V� '" 	"


       2# '3 %H	
 �&� ax- 	
 1	� 3LSD  :^i�7 1"�6    1��+MWD D

BD   7 pH             7
 	
 1'	7�0�8 �6 5��  '" :_"	" 1�6	�8 �((j� �k" 	
 

 ��g���� 7 �����:O)�-  �-" 1�O )R7%C�.(

GA3(4M36�	0 1XN �M�� Q�VM	�� 	�

       �)"%8�F 1	"%��� 7 .(/0� 	
 :-�-" . �= 7
     %�)	"
 `�Z) ��+ .

    �B�%�/� ��6 Q"	m 4%&)�>Ps . "#= 
#C7 D. �= 7
 [�")  %�&)� 

    :�3 4
�  7 �+ 2#(��8 (           4%�@ 
��� .� "#= �(kl� 1"�6 !'g 2� ' 7

: %@�6 .   2"%(  �s�+    7 %�@�6 ��
7%V  	#8�  . �= 7
 �(��,�

          ��)"%8�F D
#�@ ��9)3 `+��8 I>- :��;=" ��    1	"%���� 7 1'��-

    :  `+�8 T() E�F 2�;OF�-%6�� .    :�  ��*) �6     J?��&  	
 %�-	

            `�@#� r8"�� 2
#6 [(��� I>- �6 `+7i� [�" 	
 �,��x  
	# 

               7 o0�F :�;(<$" \�"��@ T() 7 4
	#d) �-
 5�"�  	
 :+�(^

  " o0F �;()  E�F DJ?�&  [�         
#�F 4
	#�d) ��-
 5��"�  1�+

 1"	"
MWD   :��_"	" ���6 ���9)3 1�6	���8 ���((j� 7 4
#��6 [(����� 

      J?��&  [��" 	
 !#�-�  	�8 7 �08 Q�(<;= !�K)" 7 1'	7�08

           :�&,  `+��8 7 E�F 2�;OF�- �6 :)"%&s �k" �-" �OP)"#O) 	"


     	"%�Z  	
 1	� 3MWD      %�@�6 �O�@"
 )   R7%�C�7� .(  1%�;X"

  /;+ 7 :ed<�"  2"	�)���� (     :�&,  Q7���� T�()     ��6 :�&>  1	"


  	"%Z  	
 `+�8   �)"%8�F �x$ :)'7 [(B)�(      �)�@ 7 �0� [(6 �+

          4%+�0  1'	7�08 �6 :,��  :_"	" 1�6	�8 �((j� '" :@�) I(@

  %)
�/))� .( :��X	
 [�" "         :�,��  :�_"	" 1�6	�8 �((j� �8 �-

         G#?�  �;() 7 G#?�  J?�&  	
 1'	7�08 �6) �6 5�"�    r8"��� 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  � "#$���)GA3 ( /�	()��*+,-

���

0.65

0.7

0.75

0.8

0.85

0.9

0-15 15-30
(cm)   لايه خاك

(dS
m

 - 1
ي (

ريك
لكت

ي ا
ساناي

ر

مرتع دست نخـورده 
مرتع دست خـورده 

cc

b

a

 "n!* . o	0 pn�1(nA3 p�	M	���36Z� 4)�	Z�)*^dS/m  ( ��

p��1� ���� p23�3 . ��>� �6� �6
�� �	�M �	)n� W�1E

 qX� �� r�	�J b�	;5_ ����J 6<�� LSD@�3

   :+��(^ `@#� G#F (     `+��8 I>�-MWD  :�   

��^ .  .�(�


          `+�8 D:_"	" .�%>� [�" �k" 	
 E�F 2�;OF�- 1	"%��� `+�8

 Z  	
            Q��(<;= �k" 	
 E�F 2�;OF�- I��d� T() 7 :�3 4
�  	"%

   4%@ �8m 1'	7 E�F   �-" )�� .(   2"	�/;+ 7 :-�>= z�X   2��(6 

        E��F Q��(<;= `�"T��" �6 �8 %)
�8     2�;OF��- 1	"%���� 1'	7

  :  `+�8 E�F  %6��)� .(  2"	�/;+ 7 Q7%<�#)     ��8 %&O���	
 r+ 

  E�F 2�;OF�- 1	"%���        �0��	 rOP�(- ��6 :�,��  1�+  1"  1#�$

            y�>�	" �0�	 �<(-7 �6 �+%�	�8�- :<� %(�#� T() 7 :,��  2�+�(^

 
	"
 :/�
T))��.(

&(
1�	Y �A	V$ 

      E�F 7 	�8 7 �08 Q�(<;= !�K)"       1�6	��8 ��((j� '" w� 1'	7

  ���((j� I>��- `+7i��� [���" 	
 :��-	�6 
	#��  J?���&  :��_"	"

    	"%Z  	
 1�(B;0sBD    	
 E�F [( '1�+     [��" 	
 1'	7�08 

 0) J?�&  �-" 4% .   [O��() `�"T�"BD:  "	 E�F    hg��;OX" 2"#��

             Q��(<;= !��K)" �k" 	
 1'	7�08 E�F �(�7" 2%@ E#� .(�
 �6

E�F              T�() 7 2"	�6 �	�6 �� 1	�(63 w�- 7 	�(@ 7 rd@ 7 1'	7

 �)#;) 2� '  1	"
�6)           ��� 7
 '" w� 7 4�  �09>�
	" \-"7" 	
 �8

      ��-" 4%@ !�K)" 1	�(63 	7
 %&s ( �P�)"
 .      �� " [��" ��8 "��s

              ��-
 :�,��  :�_"	" E��F 1�+��n :���Bs `�"T�" IC# 

           ��
��Z  ��6 23 	"%Z  2%@ o�
T) 7 4
	#FBD     :�_"	" E��F 

:  4
	#d) �-
 7 �/6 :,�� 
#@.

   �/P�#<-" Q�,��x )�vv� ( �0) T()        R��;=" ��6 �8 �-" 4
"
 2

E�F       DE�F :O$#  2%@ E#� 7 1'	7BD     !#�� E��F o�   :�-	

 �6 7 �O��� `+�8� MgM-��/�     o�� q#�$7 '" w�� :��7 4%(-	 

        ��6 7 �O��� `�"T�" 4	�67
 :^%)	�6�MgM-��/� :�    %�-	)�� .(

    E�F R�;=" .8 	
 � "        E��F 1�+��n :��Bs `+�8 I>- 1'	7

:         2�� ' ��@�^ '" w�� :�7 

�^          ��(�7" ����X ��6 23 	"%�Z  

         :  T() �(�7" 	"%Z  '" �O0(6 h�+�^ :OX 7 �O0^'�6    23 �<= �8 

�^

    1�C 7 E�F 2%@ 
�F            ��@	
 ����&  	
 T��	 Q"	m 2%�@ ��(^

 :  E�F  %@�6)�� .(     2"	�/;+ 7 :ed<�" 1%;X")���� (   	
 T�()

            	"%�Z  �(B;0�s ��((j� !%�= �6 
#F `+7i�BD      ��((j� ��k" 	
 

   :_"	" 1�6	�8             ��Zx&  	
 1'	7�0�8 :�_"	" ��6 5��"�  .�%>� 7

        %)" �O@"
 4	�@" 1	�(Od6 7 R�V 	�9s 2�+"	7
)� .(    Q%�@ 7 q#)

 E�F Q�(<;=     �((j� 7 	"%Z  	
 T() 1'	7      E��F 1�+��n :���Bs

         `�"T��" 2"�B0+7i� '" :F�6 �8 1	#? �6 �-" �k� BD  E��F 

E���F 27%��6 �7	 	
 "	E���F ���6 �>P��) 1'	7 !#��-�  1'	7

  �	"T^4
#;)               E��F :��3 4
��  	"%�Z  2
#6 g�6 "	 23 �<= 7 %)"

: E�F R�;=" I��d� �k" �8 %&)"
:  :�&F "	 1'	7 %��;))�.(

D (�8�1(8A3 ��	M	��

 :/��O/�" :��)�-	)ECe(          E��F ��6 �>P�) 1'	7�08 E�F 	
 D

     
7%X D4
	#d) �-
 5�� �� %     ��-" ��O��� `�"T��" .    ��*) ��6

:     " 1�6	�8 �((j� �8 %-	   	��8 7 �0�8 Q�(<;= R�;=" 7 :_"	

           	
 E��F :�/��O/�" :��)�-	 	"%Z  	
 `�"T�" I>- :+

#8 7

[( '1�+ �-" 4%@ 1'	7�08 )./@� .(   G3 :B&({#�  ��8�X

    :^i�7 D1	�(63 Q�(<;= DE�F 	
         I>�- T�() 4��(b 7 E�F 1�+

    :�&,  Q7���� 
�K�"          :�_"	" 	
 E��F ���g 7
 [(�6 1	�� 3 	"


 ���-" 4%��@ 1'	7�0��8)7%��CR� .(2"	���/;+ 7 2Y��6 	
 T��() 

   `�"T���" ���6 
#��F Q���,��x ECe  ���k" 	
 E���F `&��8"7 7 

.B&C  �d� 7 :@"��          	��8 7 �0�8 w��- 7 :�,��  :�_"	" I�

�O@"
 4	�@" :_"	" [�" 17	 %)")v.(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


�./�� �01� 1� 
���	�� �23�3 4� �531� "�6�5 173 �8�9�� 
	� �... 

���

��6>_ .
1��	� 
31� ���1� ���� T�	
� �� :	0 �AJ ��	� �36Z� Q�VM	�� 4)�	Z� 4�\ �� �� G�(H� 
	�]^*_� *_^+]�(M	�  
1(�

J?�&  	
 :�3 4
�  [(B)�( 1�6	�8E�F ��g

)cm(2"�BP=�<F�)
�BK(647'	��7�98y�6	 �;0s
�63 
7	
��$

4
	#d) �-
 5�� �����/��a��/��a�/��c�/��b�/��a�/��a�/�va�/v�b

4
	#d) �-
 5�� ������/��b�/v�a�/��c�/��b�/��b�/��a�/��b�/v�b

4
	#F �-
 5�� �����/��c�/��a�/��a�/��a�/��b�/��a�/��c�/��a

4
	#F �-
 5�� ������/��d�/v�a�/��b�/��b�/��b�/��b�/�vd�/v�b

�.E�O0  u�X o� .$"%X 1"	"
 �8 2#O- �+ 
"%=":&,  uYOF" %$�� D%)" 1	� 3 ax- 	
 	"
� 2# '3 %H	
 LSD:  %&@�6.

0

0.4

0.8

1.2

1.6

چشمه رباط  نرخلج

(%)
ك 

 خا
آلي

ده 
ر ما

قدا
م

مرتع دست نخـورده 
مرتع دست خـورده 

a

a

a

a

0

0.4

0.8
1.2

1.6

2

عسگران درودآباد كهرويه

(%)
ك 

 خا
آلي

ده 
ر ما

قدا
م

مرتع دست نخـورده 
مرتع دست خـورده 

b
a

a

b a b

"8!d .���1� ���� �23�3 �� :	0 �AJ ��	� �36Z� 4)�	Z� .

 
�	�J b�	;5 ��>� �6� �6
�� �	�M 4ZX
� 1� 
31� �	)8� W�1E

 qX� ��_ ����J 6<�� LSD@�3 

"8!+ .���1� ���� �23�3 �� :	0 �AJ ��	� �36Z� 4)�	Z�.

 b�	;5 ��>� �6� �6
�� �	�M 4ZX
� 1� 
31� �	)8� W�1E 
�	�J

 qX� ��_ ����J 6<�� LSD@�3 

� (:	0 �AJ ��	� �36Z�

             	
 E��F :�3 4
�  [(B)�(  �P��Z  7 1	� 3 .(<V� 7 ��TK� �K(O)

       ��g 7
 1"�6 �,��x  
	#  J?�& ����   7 ����� :O)�-    	
 1��O 

R7%C�   �-" 4%@ 4
	73  .���O)   4% 3 �-
 �6      �8 �-" 23 �B)�(6 

   ,��  :_"	" 1�6	�8 �((j�   '" :F�6 	
 :       ��6 ��,��x  
	#�  J?�& 

            ��B�
 :F�6 	
 7 E�F :�3 4
�  2"T(  `�"T�" IC#  1'	7�08

    �-" 4%@ 23 2"T(  `+�8 I>- .    `�@#� �(,�_7 :�<8 	#? �6

  :+�(^)  q#) 7 r8"��(           ��((j� '" w�� :�_"	" '" 4
��O-" :B)#Bs D

  1�6	�8)    :63 �08 �� r�
 �08(  E�F Q�(<;= D    7 Q%�@ D1'	7

 (<;= G7�&�          4%�@ �08 R#UV  q#) D:+

#8 D	�(@ 7 rd@ Q�

     �)#;) 2� ' D1�6	�8 �((j� '" w�        `+��8 2"T�(  �6 4�(b 7 1	"
�6

            1�6	��8 ��((j� :B)#Bs IPX�6 E�F :�3 4
�  	"%Z  `�"T�" ��

        �-" 4
#6 	"�^ �k" �,��x  
	#  J?�&  	
 :_"	" .  :  �*) �6 %-	

         ��(^ `@#� �s�^" �<F�) 7 y�6	 �;0s J?�&  	
    5��"�  	
 :+

          	
 1�(B;0s `+�8 :�7 �-" 4
#6 I-�&  h�O>P) 4
	#d) �-


     :;) 4%�
 E�F :�3 4
�  2"T(      �08 Qg#UV  q#) �8"�s D
#@

  4%@)   ��K)#��             I�-�&  
��/<;= ��6 :�63 !%�&^ 7 ����-  (   T�() 7

            1�(^#�<C E��F :�3 4
�  2"T(  `+�8 '" I-�&  h�O>P) :+

#8

   �-" 4
#;))./@� .(  :��X 	
 [�"       7 2"�BP= J?�&  	
 �8 �-" 

               E��F :��3 4
��  2"T�(  :_"	" .�%>� '" w� D��7�98 7 
�63
7	


    h"
7%X��        :  23 .(�
 �8 �-" �O��� `+�8 %H	
    hg��;OX" %)"#�

             T�() 7 4
	#�d) �-
 5�"�  	
 c(,_ h�O>P) :+�(^ `@#� r8"��

r�
       4%@ �+	 h�+�^ 7 c(,_ 1	�8 )    [(���� 
�/<;= �6 !%&^ (  w��

'"       4
��  �0^'�6 `+�8 IC#  �8 %@�6 :_"	" [�" 1�6	�8 �((j� 

                :�_"	" 	
 E��F :��3 4
�  2"T(  `+�8 �K(O) 	
 7 E�F �6 :�3

 �-" 4%@ 1'	7�08)./@� .(

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  � "#$���)GA3 ( /�	()��*+,-

���

0

0.4

0.8

1.2

1.6

بيجگرد رزوه قرح

(%)
ك 

 خا
آلي

ده 
ر ما

قدا
م

مرتع دست نخـورده 
مرتع دست خـورده 

b

a
b a

ab

"8!e .���1� ���� �23�3 �� :	0 �AJ ��	� �36Z� 4)�	Z� .

 b�	;5 ��>� �6� �6
�� �	�M 4ZX
� 1� 
31� �	)8� W�1E

 qX� �� 
�	�J_�  ����J 6<�LSD@�3 .

              :�_"	" 1�6	��8 ��((j� 47'	 7 ���$ D
�BK(6 J?�&  	
 � "

  h�>��Z� `�"T�" I>-�v    4i��7 ��6 E��F :�3 4
�  2"T(  1%H	
 

   ��g 	
���� :O)�-   �-" 4%@ 1�O  .      :�,��  :_"	" �8 �K)3 '"

             7 4
#�6 \-#O  �� r8 :+�(^ `@#� 1"	"
 h��%;= J?�&  [�" 	


   (j� '" w� hg#;,             '" 7 �O�@"
 	"��$ :�63 �08 �V� 1�6	�8 �(

     4
#6 	"
	#F�6 T() :>-�&  h�O>P) :+

#8      4%�@ I>- � " [�" D%)"

             7 4
#�6 	"
	#�F�6 :6#F 
�/<;= '" 4%@ �08 Qg#UV  �8

              ��8 1	#�? �6 4%@ I-�&  h�O>P) E�F �6 :�3 4
�  �0^'�6 "��

              ��6 ��O��� 1�6	��8 ��((j� :�_"	" 	
 E��F :�3 4
�  2"T(  :OX

               `�@#� 1"	"
 ��8 4
	#�d) ��-
 5��"�  '" �O0�(6 D1'	7�08

 
#@ %)" 4
#6 :�(,_ :+�(^)./@�.(

 2"	���/;+ 7 [ #�6 ���6 5���"�  .�%��>� ���8 %��)
�8 �	"T��^ 

[( '            :��3 4
��  	"%�Z  �(B;0�s `+�8 I>- 1'	7�08 1�+

 :  E�F  

�^)�� .(        27%�6 �� 7 .$"%X �08 ����%  R�;="

E�F     �  1'	7 E�F �6 �>P) 1'	7        W��X I�C#  T�() !#�-

      :�  E��F :��3 [6�8   

��^)��   7 �� .(     7 :�ed<�" 1%�;X"

2"	�/;+       [( ' 	
 E�F :�3 4
�  	"%Z  `+�8    1'	7�0�8 1�+

                5��P�� ��K(O) 	
 7 	�(�@7 rd�@ Q��(<;= !�K)" '" :@�) "	

 :  E�F :�3 4
�  ��TK� %&)"
)� .(Q	"#O-" 7 [P���  2��(6 T() 

     �  :_"	" 1�6	�8 �((j� �8 %&O@"
        `+��8 I>�- h�� #;= :�,�

   E�F ��		%+ 7 :OP�' ��TK� 5��P� J��? '" E�F :�3 4
� 

:   
#@)�� .(  2"	�/;+ 7 [�	�8        ��n��X :�_"	" �P���Z  	
 

     Q%  �6 �8 4%@�   :  �08 ��#<= �9)3 	
 R�-    ��6 ��-" 4%@

          :�&,  Q7���� D.$"%�X rd�@ ����%  �V� :_"	"  	
 1	"


        0  E�F .8 Q'" 7 E�F :�3 [6�8 2"T( �    %�)
�/) 4%+)�� .(

  2"	�/;+ 7 �(6              1����Z6 2%�)�  :$��6 ��8 %�)
#;) �	"T�^ T() 

     E��F q#�) �(kl�� ��V� h"%�%@ E�F ax- 17	 :+�(^ 1'	7

  �7	 7 4
#6   E��F 27%6 1�+   r�8 7 1'	7 E��F   I>�- 1'	7

:  E�F 	
 �9)3 	"%Z  `�"T�" 

�^)�.(

4K�(M
1�.

          :�&,  Q7���� 
#�C7 !%= 1��#^ `+7i� [�" ���O)   ��*) '" 	"


   :^i�7 ��
�Z  	
 1	� 3      ��)"%8�F ��x$ :)'7 [(B)�(  1�+   7 ��+

               ��6 5��"�  '" :�_"	" 1�6	��8 �((j� �k" 	
 E�F 1�+�n :��Bs

 �-" 1'	7�08 .         �8 :-	�6 
	#  J?�&  '" :F�6 	
 �8 :��X	


              :�;8 h�O>P�) :+��(^ `�@#� r8"��� 1"	"
 4
	#d) �-
 5�"� 

      )3 1�6	�8 �((j� '" w� 7 %)
#6        ��6 �0�8 7 I-�&  :+

#8 D�9

       	
 �-" 4%@ !�K)" g�6 
�/<;=[( '1�+    4
�  	"%Z  1'	7�08 

                ��<= ��6 J?��&  :�F�6 	
 :��7 �-" �O��� `�"T�" E�F :�3

       r�
 D1'	7 E�F 7 	�8 7 �08 Q�(<;=      h��+�^ 7 c(,�_ 1	�8

        ��((j� "��� 7 ��O��� `+��8 E�F �6 :�3 4
�  �0^'�6 D4%@ �+	

    `+�8 IC#  1�6	�8     �-" 4%@ E�F :�3 4
�  2"T(  . :��)�-	

   E�F 	
 T() :/��O/�"  1�+[( '1�+     :_"	" �6 �>P) 1'	7�08 

      �-" 4
"
 2�0) `�"T�" 4
	#d) �-
 5��  .     ��8 [�" :<8 �K(O)

              '" 	"%���� 4
��O�-" 7 4%)#�@ %�%K� ��
 :,(>? 56�&  �6 
	#F�6

        ��6 D�-" �, �C �+ 	"%��� �,-#� :<H" 2�8	" '" �8 �9)3 J>x&  %

                ��+ 1"��6 Q%�  '"	
 	
 1	��8 
"%,O�-" 7 :/�T(� �(,$#  �6

 %@�6 �Zx&  .           �6 %��6 D56�&  7 :_"	" [�" '" 4
��O-" �8 :&,  [�%6

 4%�%� �(<8     ��-�9)3 1����Z6 7 W�X 1"�6 �8 �,(>? [()"#$ 7 �+

r+  %@�6 �O@"
 :)"#F .         7 [()"#�$ [(&s �6 �C#� !%= Q	#H 	


4%�%�  [/;  �s�^" :��+         :6#<x ��) Q"��k" Q%  4��#8 	
 �-" 

  :��,(>? 56���&  DQ%��  :)g#��? 	
 h���O��9) :���7 
#0��) 4%+�0�� 

4�96         "	 1	"#^�) 1�+% �(� 7 4
"
 �-
 '" �06 1"�6 "	 
#F :+


�@"
 %+"#F 4"�;+ �6.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


�./�� �01� 1� 
���	�� �23�3 4� �531� "�6�5 173 �8�9�� 
	� �... 

���


�39V�	s�

�&�T+   [�" 1�+`+7i�      ��? 	�>O=" .V  '"    :;<= Ix$ G#U 

E�F    �9��H" :O,&H 4�B0)"
 :-�&@2 "      �(kl�� :B)#�Bs ��,��x 

%>��      :=7	T  �6 :,��  :_"	" . :^i�7 �6    	
 E�F :/�T(� 1�+

2�O-"       Od6 7 R��V  	�9s 7 2�9�H" 1�+ �(  1	�"    4%�@ ��F"
��

�/0� �<(-7 [�%6 �8 �-"7:  :)"
	%$
#@.

��	
�������	;(�3

�.:-#&63.� .����.2�9C o0F J?�&  	
 E�F G�d  . "#= .5��  7 .B&C�� :�����.

�. :ed<�" 1%;X" .q.  D! .q . :-�>= z�X  " 7  .2�(�YC .���� .           r��
 ��6 :�,��  :�_"	" 1�6	��8 �((j� �k"      DG��)"7	 %�(�#� ��6 1	��8

1	�(Od6 7 R�V 	�9s 2�+"	7
 �Zx&  	
 E�F �(�(8 7 ��		%+. :,(>? 56�&  7 1'	7�08 2#&� 7 !#<= �)� :(������.

�. :-�>= z�X .! .q. 3 D .u . ! 7 :X#��(  .: �X	"	%H .���� .�7	 �k"E�F 1�+   :�^i�7 :�F�6 ��6 1'	7    7 E��F :�/�T(� 1��+

E	#� �=	T  	
 Q	m 
�/<;= . :,(>? 56�&  7 1'	7�08 2#&� 7 !#<=�)� :(����� .

�. :9<�" aO� .� . " 7 .2�(�YC .���� .             �(;(�@ :�/�T(� Q�(H#UF '" :F�6 �6 :_"	" '" 4
��O-" �((j� �k" :-	�6      4'#�X 	
 E��F :�

1	�(Od6 7 R�V 	�9s 2�O-" ���6 .1
	#  �,��x  . " 7 :,(>? 56�&  Q�Z(ZV� T8� 1	�(Od6 7 R�V 	�9s 2�O-" !"
 	#.

�..{�) .! .���� .     ]F�@ o;8 �6 :_"	" I��d� �,��x        rOP(-#8" 	
 �9)3 :)�/  Q"�((j� 7 E�F �(�(8 1�+ :<B&C 7 :,��  1�+

1T8�  2"��" .� �) 2����%@	" :-�&@	�8 E�F D1'	7�08 4%/0)"
 D:-�&@2�9�H" :O,&H 4�B0)"
 .

6. Allan Jonse, A. 1983. Effect of soil texture on critical bulk densities for root growth. Soil Sci. Soc. Amer. J. 
47:1208-1211. 

7. Bear, M. H., Hendrix, P. F. and D. C. Coleman. 1994. Water stable aggregate and organic matter fractions in 
conventional and no till soil. Soil Sci. Soc. Amer. J. 58: 777-786. 

8. Black, C. R. and K.H. Hartage. 1986. Bulk density. In: Page. A. L., R. H. Miller and D. R. Keeney (Eds.), Methods 
of Soil Analysis. Part 1, 2th. ed., Am. Soc. Agron. Inc., Madison, WI. 

9. Bolan, N.S., M.J. Hedley and R.E. White. 1991. Process of soil acidification during nitrogen cycling with emphasis 
on legume based pastures. Plant Soil. J. 134: 53-63. 

10. Bowman, R. A. and J. D. Reader. 1990. Change in soil properties in a central plains rangeland soil after 20, 30 and 
60 years of cultivation. Soil Sci. J. 150: 851-857. 

11. Brodbent, F. F. 1986. Organic matter. In: Page. A. L., Miller. R. H. and D. R. Keeney (Eds.), Methods of Soil 
Analysis. Part 1, 2th. ed., Am. Soc. Agron. Inc., Madison, WI. 

12. Carter, M. R. and E. G. Gregorich. 1997. Concepts of soil quality and their significance. In: Gregorich, E. G. and M. 
R. Carter (Eds.), Methods for Assessing Soil Quality. Soil Sci. Soc. Am., Special Pub., No. 49, Madison, WI. 

13. Choudhary, M. A., A. R. Lal and W. A. Dick. 1997. Long term tillage effects on runoff and soil erosion under 
simulated rainfall for a central Ohio soil. Soil Till. Res. J. 42:175-184. 

14. Doran, J. W. 1987. Microbial biomass and mineralizable nitrogen distribution in no- tillage and plowed soils. Biol. 
Fertil. Soil. J. 5: 68- 75.

15. Doran, J. W. and T. B. Parkin. 1994. Defining and assessing soil quality. In: Doran, J. W. and A. J. Jones (Eds.), 
Defining Soil Quality for Sustainable Environment. Soil Sci. Soc. Am. Special Pub., No. 35, Madison, WI . 

16. Duck, R. W. and J. McManus. 1990. Relationships between catchments land use and sediment yield in the mid land 
valley of Scotland. PP. 285-300. In: Soil Erosion Agriculture Land. 

17. Engeman, R. and P. Leroy. 1995. Population and sustainable food production. II. Limits. PP. In: Conserving Land. 
Committee for the National Institute for Environment, Washington, DC.

18. Ferreras, L. A., J. L. Costa, F. O. Garcia and C. Pecorari. 2000. Effect of no tillage on some soil physical properties 
of a structural degraded Petrocalcic Paleudoll of the southern Pampa of Argentina. Soil Till. Res. J. 54:31-39. 

19. Gee, G.W. and J.W. Bauder. 1986. Particle size analysis. PP. 383-411. In: Klute, A. (Eds.), Methods of Soil 
Analysis. Part 1. Physical and Mineralogical Methods. Soil Sci. Soc. Am. 

20. Hajabbasi, M. A., A. Jalalian and H. R. Karimzadeh. 1997. Deforestation effect on soil physical and chemical 
properties, Lordegan, Iran. Plant Soil. J. 190:301-308. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html


 ����� ��	
� � 
���	�� ��
� � ���� / �	�����	� /  � "#$���)GA3 ( /�	()��*+,-

���

21. Jusoff, K. 1989. Physical soil-properties associated with recreational use of forested reserve area in Malaysia. 
Environ. Conserve. J. 16: 339–342. 

22. Karlen, D. L., M. J. Maushback, and J. W. Doran. 1997. Concepts of soil quality and their significance. PP. 61:4-10. 
In: Doran, J. W. and A. J. Jones (Eds.), Methods for Assessing Soil Quality. Soil Sci. Soc. Am. Special Pub.

23. Kemper, W. D. and R. C. Rosenau. 1986. Aggregate stability and size distribution. In: Klute, A. (Eds.), Methods of 
soil analysis. Part 1, 2th. ed., Amer. Soc. Agron. Inc., Madison, WI. 

24. Kerna, J. S. and M. G. Johnson. 1993. Conservation tillage impacts on national soil and atmospheric carbon levels. 
Soil Sci. Soc. Amer. J. 57: 200-210. 

25. Klingebiel, A. A. and A. M. Oneal. 1992. Structure and influence on tilth of soils. Soil Sci. Soc. Amer. Proc. J. 
16: 77-80. 

26. Layon, T.L., H. O. Buckman and N. C. Brady. 1999. The Natural and Properties of Soils. 12th ed., Mac Millan Co., 
New York. 

27. Neufeldet, H. and M. A. Ayarza. 1999. Distribution of water-stable aggregate in Cerrado Oxisols. Soil Till. Res. J. 
93: 85-99. 

28. Pausian, K., H. P. Collins, and E. A. Paul. 1997. Management controls on soil carbons. PP. 15-49. In: E. A. Paul, K. 
Pausian, E. T. Elliot and C. V. Vole. (Eds.), Organic Matter in Temperate Agro Ecosystems. CRC Press, Boca 
Baton, Fl. 

29. Pierce, F.J., W.E. Larson., R. H. and W. A. P. Graham. 1983. Productivity of soils assessing long term changes due 
to erosion. Soil Water Conserve. J. 38:39- 44. 

30. Slovinska-Jurkiewicz, A. 1994. Change in structure and physical properties of soil during spring tillage operation. 
Soil Till. Res. J. 29:397-407. 

31. Statistical Analysis System. 1996. User Guide: Statistical. Version 8, SAS Institute Inc., Cary, NY. 
32. Tissen, H. and J. W. Stewart. 1983. Particle size fractions and their use in studies of soil organic matter composition 

in size fraction. Soil Sci. Soc. Amer. J. 47:509- 14. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
86

.1
1.

42
.4

4.
8 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 js
tn

ar
.iu

t.a
c.

ir
 o

n 
20

26
-0

6-
21

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.42.44.8
https://jstnar.iut.ac.ir/article-1-807-fa.html
http://www.tcpdf.org

