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 p�� 9�B�	� �� �#	� �   9: 3

a��� �D��C (	��� =���
�� �D��) � (+ k F(��E� 8:9
 � ��9[D 

6I�< 	� �!��N=%E�I< �	�< � �Z<�
 �9V+��4) � �9V 3E�` 	� 

	�$
�+(� 	�$
�+ �� �: G 9:	�
 � 3�B�	� � �E�� 	�� F( ����: 

 	�F+� ]9�SAS�6< � (jN<  ���  8���� v�	 =: 8�� ]���.  

��4�X�� 	 Y  

=#Z� ��#�4� ��  � � S�(R�� �D�+  F(��� �  [ ��( 

��� �D� >[\ 	� =6I�< �2}�$��� � 9$<� P��H 	� }=n�	�  

*�� ��� .#�4� )��;�  ��) � ��� *+�: 9(����� k� S�	d 

E� 8:9
 �����: rD� �#	� ����  9:	�
 =� 8� S��") 

��	�� .pH � EC) *7) ��� ?@ 9:	�
 9�*+9��	�9`  ) P��H�.(  

�/���0, �4�0+�� �5  

�$�(E��� T 	�� F(*�
 ��� ���� ��� � ]���< 	�
�( P�V 	� W

 ���m���%: =6I�< 	� P�� G��H ��  ��9)� �) *�� ��� _\�: 

��6<( 9MWD �WSA � GMD�%< 	�V =: � 	�� �)P<0.05 (

 ^D�
�:�( .: 9$�(��6< 8(a��� 9 �D� G��H 	� 	�:F< 

UV %�� �   G`��m 3)�NFS (�� ��D��< .�$�( P��H T� 

< ����� : �D� ) 8 �D	�[���� hM$O<  �D�M��H � 

9O)(3 *�
 � ��� ��� �%< eZ$��� ��	��	��� ��H�  .Doaee 

)2008 (�	9: 	�� 	�@�A)   9:	�
 9�B�	� �%`�< �  � *  	� 3

=6I�< ��: ��� ���� P�7<	�!Q ��$�� 	�  9$�(�C 8(	��� 

=���
�� �D%`�< 	�  � * B�	� =: L�:9< � 3�UV k)9<  %� 

��: .Khormali et al.) 2009(��� 	�  �D�jE �M��H � P�[� 

G��H ����� ���� 	��
 ��9)�*�
 �� 3`�%$< �   _\�: 	�
�

 	��6< ���MWD �� b0/�<  M�  =: 9$<��/1<  M�  ^D�
 9$<

�:�(.� (��< *+		�D =: �	 =Mqj< 8�E� �9O) � ( 3=���
�� �D 

=$j��� cU)9< ��� .�C(	���=���
��  ��B�	� 	� 9$[
 ��	���
 � 

���[$m� �: 	�@����  �	�� 9: =���
�� �D�!�� ��� �9� � cU)9<  

*�� .�(< _\�: =Mqj< 8� E� ���< ����	�9` ��D t9%< 	� �9 R 

9� �(k j
� 9) ��� � )Six et al., 2000.(  

                                                                                             
4. Total nitrogen 
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   H���6�����<�5 	 : J-��� H����+ ���)� 	 0�� �(�...   "Z 

 [	0E .�\]�  �,��� O� .\9;� �D ���3�<.� 	 ����.����  �5,����+ �� �BC� , �5, ^�_ �� �0� 
�6�4� % & %�4�R . ���,�BR .���   

#�4� ��� S�  

BD 

(g m-3) 
EC(dS/m) PH 

SOC 

(%) 
rD�(%)  ��� *+�: 8� �#	� � �#	� *M Y	 �#	� 

9:	�
�B�	� � 

��/� b//1 //- ��/� 1�/bb �	� �/�� �/�/ b� NF 

/b/� -�/1 -/- 0�/� �b//� <�E��	 � //�� �/�/ �/�� DF 

-//� �0/1 �/- -�/� ��/// <�E��	 � �- �/�/ 0/�- CL 

NF : ��% UV G��HDF :��� 3(9O) G��H �CL : �W(� *�
 �B�	�SOC : ���� �E� 8:9
EC : ���� ��(9$�E� *(��DBD :��� �9D�� �E��Q  

  

 [	0E�.����+ �(� ,-��� .E�� 	 N� �`��� �� * �5,�/ ���0,�4�0+��  �,BC� �� N�G1�B� ��9�   

=���
�� �	��(�C *�� S]+ 

 S1 S2 S3 

 NF DF CL NF DF CL NF DF CL 

WSA (%)  �b/�� a /1/-/ abc 0//-� bc -�/�� ab �0/-b abc 10/�� c �b/�1 ab /0/-� bc 1�//� d 

MWD(mm) �0/� a /�/1 b b�/1 b 1�/� a b0/1 b bb/1 b 1�/� a b�/1 b b�/1 b 

GMD(mm) -�/1 a /1/1 b b�/1 b -�/1 a //1 b b//1 b -�/1 a b0/1 b b//1 b 

�S : 3 �12�1 ��#	� �S : 3 ��12�1 ��#	� �S : 3 ��12/1 ��#	� NF :G��H ��% UV DF :3(9O) G��H  ����CL : �W(� *�
 �B�	�WSA :=���
�� �#	�  ��D

 �	��(�CMWD :=���
�� ���� 8 ��� <  ��DGMD :=���
�� ��� ����D 8 ��� < �D.  

  

�C(	��� =���
�� �D =: 	�@�E�� S�	d G:�6$<  
9) � =  S�U

E���$j: � �) �	�� =���
�� �D��C (��� 	�� ��� G.� ( 8	�@� 

) *7)?@ �D	�$
�+ 9�7< hM$O<  I�;�  #�4� 9 ���� S� 

�<(9(B�	� *�9:	�
 p�� � �B�	� �<	�9` � R �9 )Elustondo et 

al., 1990( .��<�E� � ���(� * [D���) 	�  �C � G(	��� 

=���
�� �D  �	��)Lu et al., 1998 .(E� 8:9
 *+		�D� 9: ��� 

*�
 9@� 9O) �: 	�
�( 3=���
�� �D�s	F: *�� cU)9<  .E���  F

�$jU[D�6I�< 	� ��� ���� N9B =%E�I< �	�< (�$jU[D 3� 

�`�) r=0.75**, P<0.001 (: ��< 8�E� � � ��� MWD ��H� 

�	�� )G��� .(�9:��:(8��C 	��6< 	� ��� ��D��< eZ$�� (	��� 

=���
�� �DA) 9@� 9:   9:	�
 9��Z[$7< A) �: cU)9<    � 	��6< 9

E� 8:9
 p����  ��*��. Caravaca et al. )2004 ( ����� ����

�C(	��� =���
�� �DB�	� 	� ��	���
 ��%< 	�V =: � 	��� *Uj� 

B�	� =:�M��H � ^D�
 (*�� =$+� .(=$+� �D� Celik) 2005 (

*�
 ��� ����  _\�: 	�
��< ��� 	��6< MWD >[\ 	� 1  �)

�1$��� � 9$<� � �1 �) �1$��� � 9$<�)9) =:   3�} � �~ 

B�	� =: *Uj� �#	��UV  %� ^D�
 (�:� .  

  
 M<�!.R�>� T�a��� �B� �9.� ���� ��0� 2b1�  .)SOM ( `��� 	MWD�49�4 M+ ��  �5,�G1�B� ��9�   

  

�C(	���=���
��  ��:  9$�B�	� 	� �M��H � �: cU)9< 

	(=� D��:  ��< 	��6< �9$��E� �:  R ^��C �9$� D�� �Wn�� 

+ *��"m F(��:  $�[n�� � 9�  9)*�� .��)  G=���
�� �D� 

s	F: ��
� 	� 9) W$j �D�M��H �6$j< 	�V =:   � W

K 6$j<9 W	 �: cU)9< (=� D � �D h �D��	�`   G<�\ �D

C  ���D���� *��)Jastro et al., 1998.( Balabane and 

Plante)2004( ��� ���9
 v	�FR �D�UV k)9<  %� *M\ =: 

E�%+ < * :�9��:   �9$��6:(��R  D��	 � (�NR  D��:   �9$� www.SID.ir
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 "c  ����� ��� 	 
� ����� ���� ��	� ��� ����� �� ������� �  !"�  

<�D ���< ��H� ��MC � � 	�
��(: � B�	� =: *Uj� 9$�� *�
 

< ���  ��FMWD � =���
�� �D��C (s	F: 	��  9)*��.   

 G��b��) (YZ
 k �D�9:	�
 	� �	 =���
�� hM$O< �  �D

YZ
 � �D�< ���� hM$O< � �D� .��)( k=���
�� �D 	�V =: 

�%<� 	���:   89:	�
� *�� S��"$< �D .: 9$�( �#	� 8

��9R �D� =���
�� �D� s	F: )�2-//b<  M�  � 9$<�//12 � 

< M� 9$< (� 	�  W
 3)�S (*��� ��H� .: 9$�( 8=���
�� �D� 

 *�	�)� 2-//b<  M� 9$< (� 	�  3�S9:	�
 � � G��H 

UV %�) NF ( ��D��<�E�m 	� ��� =
 =���
�� �D�	 ( 	� F

B�	��O) G��H 9(B�	� � ��� 3� ��D��< ��� *�
 �� .

�$�( S�%E�I< TMikha and Rice )2004 ( ��� ����=���
�� �D� 

� 	� s	F: W$j �D�� =: *Uj� WO� ���:  W$j �D� 

*�
 $�� 	�
��:  ���: 9$� ��� . P�m 9D 	�=���
�� �D�	 ( 	� F

$�� 	�
 � *�
�:  ���: 9$� ��� .�$�(67) T6 �$� �: �< S�( T

Besnard et al.) 1996 (���O[D��� *� .*�
  _\�: 	�
�

<�  �) ���=���
�� �D� =: s	F: =���
�� �D�	 (�Z$< 9)F� 

� � ��9R(B�	� 	� =Mqj< 8��  *�� ���: 9)�	�: 	��U .  

��[D �$� =
 	�V( G�� Tb< ���� � �D�����  �D� 

*�
  9;� �� ���=���
�� �D�	 (: W!� F 9$�� ��� =: 

� f�4$����� ����E�m 	�  �=���
�� =
 �D�B�	� 	� *�	� � 

M��H����: 3E�K  ��� .�$�( S�%E�I< TCelik )2005 ( �Ayoubi 

et al. )2011 (� : ��� ���� F ��) 8(����� k�=���
��   	� �D

B�	��UV G��H � ��� *�
  %��%< eZ$�� � 	��� ��H� 

�	�� .�(��)�[\ eZ$�� 89O) =: (+ 3 F(�� ���
��= �DE�) �   �

=���
�� �D�(�C �: (	���< 9$[
 � �<��� .� 	�(	 L�U)	� 8(�N 

R D � ��D� �	�` h [!< ^6� �D� �	�� .�$�(�	 S�%E�I< T( � *

F��D )�11/ (���9R � ��j)9:�	 � �)�11� (�  �: F(=$+� �D� 

�(67) 8 ��D�[D S�6�< ���� � ��D� .  

 

 M<��.O9� �S]+ d �5, 4�0+�� e��6�����+ �� �, � 	 �5�* �5,BC� �� �0� 
�6�4� N�G1�B� ��9�   

  

�f(�� ��)� 	 *������+ �, 2��+ �� �1. �� ����5 �4�0+�� �5   

�$�( T	�@��  9:	�
 � 3�B�	� ��d 9:  9�E� 8:9
 �� �  �i�9$

 *Uj� � G
C/N������ 	�  �D�=�  ��RN=���
��  �D� �*�	� 

 P��H 	� rQ�
 � c��$<�=n�	� *�� ���  .: 9$�( 8:9
 8

E� �)��
 9: ]9R  ]9R�M (=���
�� �: ��9[D �D� 	� *�	� 

UV G��H %�9$[
 �: (� 8 � 3(< ��� ���[%< =
 ��� ���< 

E���6: � ���) ( �� �	 �� 3 �D�: = I���N�9+ (�D�����9+ ( ^

7I��	� (< *+�� ��
. : �� ) 8 �D	�[�J�O$��  ����E� 8:9
 � 

[D 	� ���N9+ 8�
� �D�UV G��H 	� =���
��  %�:  9$�( 8

� =
 ��:(E� =: =Mqj< 8 ��	� �9� G�F) �9� � N( ���< 9$[
 

E��� 	� (9:	�
 8�*��  .E� 8:9
�=���
�� ��9[D  �� �9V =: 

�%<� 	���9O) G��H 	� ( G��H =: *Uj� ��� *�
 � ��� 3

 ^D�
(*�� =$+� .�(=���
�� 	� S�+Z$�� 8 �D�s	F:   9)

<*�� 9)��!� .MU` S�%E�I< 	�� 	� =
 *�� ��� v	�FR 

� W$j �D��C S�<��	� *�
 (	���=���
��  ��#�4O< �D 

=���
�� �D�< ^D�
 s	F: � (�:� )Jastrow et al., 1996; 

Mikha and Rice, 1996( .*�
 < _\�: 	�
��  �) ���

=���
�� �D�E� ���< � =$j�� s	F: � G��� 	� �� �� GU` =
 

�
��+ *��"m =�� F(��< � ��� j
� t9%< 	� ���^(� 

R	�9` ��9 )Oades, 1988.(   
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   H���6�����<�5 	 : J-��� H����+ ���)� 	 0�� �(�...   "" 

 [	0E!.� f(�����+ �,-��� .E�� 	 N� �1� 2��+ ��0� �� *.4 �� Fa�4 	 �M+ �?	��C/N�O�04� ��  �5,�4�0+�� e��6�  �� �5 BC�N�G1�B� ��9�   

 Ag=���
�� ������  *�� S]+ 

  S1 S2 S3 

  NF DF CL NF DF CL NF DF CL 

SOC (g kg
-1

)  -//b 2��M <  9$<  ��a �/�1 c ��/� cd /�/�b b �//�1 c ��/- cd b�/�/ b �//0 cd b-// d 

  �2�//1�M <  9$< 1//�� a ///0 c ��/� c b/�b b b�/0 c -�/- c ��/�/ b /b/0 c ��// c 

  �//1 21/�/1�M <  9$< 0�/�0 a 0/0 c --/- cd �//�/ b 0�/� cd ��/- cd -�/�b b ��/� cd 00/b d 

TN(g kg
-1

)  -//b 2��M <  9$<  �0/� a ��/� b ��/1 cd 1/� b 1�/� b �b/1  0�/1 c 1�/� b /�/1 d 

 �2�//1�M <  9$< �//� a 0b/1 b ��/1 c �1/1 cd 0�/1 b -0/1 cd �b/1 b 0�/1 b /�/1 d 

 �//1 21/�/1�M <  9$< 0//1 a ��/1 b �1/1 c -b/1 cd ��/1 b -�/1 cd -�/1 cd �0/1 b ///1 d 

C/N -//b 2��M <  <9$  ��a ��b �/�1 b �/�0 a //�� b �1b -/�0 a ��b 0/0 b 

 �2�//1�M <  9$< �0a �/�1 b �/0 b ��a �/�1 b �/0 b ��a �/�1 b 0/0 b 

 �//1 21/�/1�M <  9$< b/�/ a 0/� b �/� b �/�/ a �/� b �/� b �/�/ a -/� b b/� b 

SOC :1� 2��+. ���� TN :4� �M+ �?	��C/N :4 �� 2��+ Fa�4� ��?	�� S :�� *%& % �0\�� �S :�� * %&!% �0\�� !S :�� *!% &L% �0\�� NF : MVCE

ag�G. �DF :�6� MVCE�*  ��0�CL :-���.� FW+ �h  

=���
�� �D��C s	F: (��� 	� 	�� �D�M��H � 9;� �� 

E� 8:9
�=���
�� =: *Uj�  �D��K rQ�
 �  =���
�� 9I` � ��9)

[!< G<�\��d 9;� ��  9��:9
 � *�� .�(�d 8  ��� �9 8:9


��)�[\E� ���< =: L�:9< � ���) *��E�m 	� � �E� ���< =
� 

�`([� =���
�� G��� 9) : �D ������ 8 �D�*�� *:�@ hM$O<  .�( 8

$�  �: =(=$+� �D� Cambardella and Elliot )1993 ( *6:�I<

�	�� .�$�(� T(�g[D =%E�I< 8 ��< 	��6< =
 �9
 *:�@ 8�E� � 

�d �� �9�=���
��  �D�	 () *7) 9$[
 F?@ *�
 9  	�
�

<	�9`� R �9 .�(�$� 8(�$� �: T(%E�I< TN John et al. )2005 (

�d =
 �	�� *6:�I< 9�E� 8:9
 �9:	�
 ��Q 	� � hM$O< �	 

�6<( =j��9
 ���. Bronick and Lal) 2005 ( ���9
 v	�FR

��� �D���� =: *Uj� ��	�O� *��  �D�*�
   	� ��� 	�
�

=���
�� G��� �D E� 8:9
�� (��� 	���� .Six et al.) 2000 (

�g[D E� 8:9
 	��6< ���9
 v	�FR 8�=���
�� 	�  �D� *�	� 

) 	�  *�
 ���: 	�[)No-tillage (� =: *Uj� *�
 W$j  	�
�

$����F+� ( ^(*�� =$+� .667<�� �(� 9� � 	� F( =: f�4� 8

�$�(!:��< T� *�� (=$+� ��� )Puget et al., 1995; Jastrow et 

al., 1995; Lio et al., 2006 .(  

�%< eZ$��� 	���:  9:	�
 =� 8�< f�4� 	�   ��F

E� 8:9
�=���
��  �D�E� �	�� ��H� *�	� ��9: �=���
��  �D� 

	(� c��$< � F(�%< eZ$�� 8� � 	�� *j ) P��H� .(� 	�( 8

� L�U)	� !:��< ���	 WD G
 �i�9$� ��� ���� .: 9$�( 	��6< 8

�9:�
 E� 8:9� UV G��H %�� �   3}S9$[
 � (�9: 8��   3

�S9:	�
 	� �� (��: W.�%< eZ$�� =Q9R� � 	���:   8:9
 8

E��=���
�� 	�  �D�9:	�
 S��"$< �*��� ��H� G��H �E� � 

9:	�
 �� �	�<	��� (� 9�(�%< S�+Z$�� 8� � 	�� *j.�$� ( T

!:��<��9: �YZ
  �D�� hM$O<  �9: 3��   G
 �i�9$ �

 *Uj�C/N �<� *�� =:�	�V =: � 9$[
 =
(� 	� 8  3�S  �:

: 9$�(��9+ �9� 8(�� ��D��< ^ .�(�$� 8() T?
 < ��  =
 ��


��9+(*�
 � ^ �D	�$
�+ 	�
��%)   8 ��< ^D�
 	� ����
� 

E�����
���7< � ���)  =���
�� G �D��C � s	F: ( 	��*�� .  

��)(Uj� k��  : G
 �i�9$ 8�
�9+ 8 �D�<  hM$O

=���
�� ����) �: (E� 8:9
 k���: =:��<  .�$�(P��H T � ���� 

<�  *Uj� �D�C/N�9: �[D N)  � ���	 �D	�[( ���� ���� �	 9

*�� :=���
�� �D�*�	� < =���
�� �D�c��$<  <=���
�� �D� 

	(F .�F+�( ^C/N�F+� �: (����� ^�< ���� =���
�� �  =
 �D�

E� 8:9
�=���
�� 	�  �D�*�	� ���H  =���
�� �� 9) �D�	 ( F

 *��)John et al., 2005 .(�(=���
�� 	� *Uj� 8 �D�M��H � 

 ���m�/ �) ��=���
�� 	� �  �D�9:	�
 �9O) G��H ( � ��� 3

B�	��� *�
 ( ���m W� �) ����:  .�( ���� S��D��< 8

<� F) �D�(� � 8:9
 9#��\ *�R9: � = 9:	�
 	� �i�9$� �D� 

"$< �9� hM$O<)��� �	��
 =: L�:9< =
  " ��< p�� � *�E� � � 
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