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

���

��./0.1�2
32� �	34 �. �56 7�28 2�8 93	! �.�
� :� ;2(�� �� �<�=	3 >

�:��?�@ A�<��� 7�)
�./ (��2! *� �  / B�����	�� C	@ *

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

�/�D$

              ��	�8 �� �#� "�.�� :� E �. A=	3 �56 �.�� F<@ � 
���	�8 G	�� � H�BI >�2�/�  �� �./�	J 
�/
!	� .        �. �LM� =	L3 �56 ��	� �./N�

93	!     �� &�)B� =	3 >�<�8 �#� 
	���! .                  G	L�� � G.2L��OP :� 2(��� :8 =	3 >�<�8 �. ���3 93	! �.�
� :� �56 �.�� "�	�5 2�	34

   ;	)@ �(�2�/��� �� A/!	�    �2�1 �.2Q ���2� ���� /0.�P .    ���2� R/� 	� 2S	@ T�NBP 32� �  	34 �. ��5 2	�   93	L! �.�L
� :� U	3 �56 7�2� "

��.��	�2�VWP /� �2�>	�
  �.�� G�	<(� �     >�21 G��I �M�6 =	3 �� �� .  �� :�5	X� 7�.��    "LB� *Y  G2L�        	L� �����L� >LBP 
	L�  �	L#$

HX�ZA[\ A\Z � *ZZ�	1 ��8 �21	]� 
G�4 ��.�� &�	
P 	� �	(M� �� Y�/
1) C1, C2, C3, C4 (� G2L8 ��  	L�
  2L�� � L��() 	L�
 >L!	8 

)C5, C6, C7 (P	N�NBP :��^� �� 9_�� &�	
P :N�	� 	�� =��5 �[Y �� ���()	�
  >L!	8     9_�L� >�L8 :L`_��	P 	L�) C8, C9, C10( �� 

     /��21 .2E. ��^� �P	N�NBP �	]()�. :��^� .       T � �� �. U	3 
�.�2� :0� 0\YZ   � *\Y\ �(0	�    G2� a�� �. 2(�  /! �	b0. 	� . :0� 0 ��  =	L3 
	�

�	N�     ��	?� "�	Q G.�/����28 A�56 7�28 2�         �56 �.�� G.�4  Ac.� &6 	� 
2�1)POM(        "�	Q G.�/����28 �./N� � �56 7�28 A��	?�     &6 	L� 
2L�1

    d_� �� c.�POM �    :0./8	3 2XQ �0�� 7�]0	��    ��./0. &6 �� �./�	J 
	� /! 
2�1 ..^E.
 ��./0. 1�2
   56 �.�� �/! �  	J � ��./
  :L0./8	3  	L� A

  >BPWP2�V /� �2�>	�
   
�� G�	<P A��1	0�1 � �.� 
 /0�.� �	�0  .�./�	J � G.�/����28 �./N� 7�2(���
GeJ �� =��5 :NX
� �� :0./8	3 	�


*ZZ   �	1 ��8 �21	]� 
          :b0�� >�8 2�� 7����� ��^� :NX
� �� � �	(M� �� >�� :�/�6  .��7�
$      2LXQ �L0�� 7�]0	L�� :L8 �.� �	�L0 f�	(0 

:0./8	3 	J 
	�    &6 �� �./����]()�    G.�/����28 �./N� 	� 
2(��� 	�  ��	?� "�	Q 
     :� >�)0 c.� &6 	� 
2�1 .^E. 2�	� 
  /
(L!.� �L56 7�28 .

   ��	?� "�	Q G.�/����28 d_�        �. ���L3 93	! �.�
� :� � ��.� �	�0 
2(��� >��	)@ G/� �	P�8 �� �(�2�/� G.2��OP :� c.� &6 	� 
2�1

. �� �g�� :� =	3 >�<�8�� :0./8	3 "�M�P 	� h	�P� /0.�P��. ����	�8 �<� =	3 >�P ����/!	� :E.

�i.�
	�
/��� :	34�56 �.�� A;2(�� �� 7�28 2�	J A=	3 ��./
/� A:0./8	3 �2�8 A=	3 >�<�=	3 >

:�/N�

��	�	 �� �� �
�� ! "#      $%& �'($� )*+ � ,      -$./0 �' 12�$3 

   �
�� ! 
� 45� 6�'(7# �� 	  
'�,��8�9 .   $%& ;��� 
'�<�,   2�$3 

 %� -9� ' 6	=  �(>$3 -!�  $8 ?��/��,	 � 1�@	 $A, 9 1� B($%(	A,  � 

�C	'���D#   �8 '
 2�3 	    �$�
 '� ��EF$
    
'�$G  ,$�   �$D�	 $A,  �' 

H3�8�D#  ! 45� �*�    I(J�� 2�3 �,�  �(8)�� .(   K$G'� 
�

 %& �'(�, .��7 , '�9 #    L.$��+ M�'�$
 �@#    N($.0 12�$3 ��#  �' 

�O��	  � � P� �
 P# 9 �    4D'�� � Q�9�  ;�CC!	  $�� R�   S$O�C� T

'�9#%�U� �9 ��B(%(	A, 2�3 ,� �8�9)��.(

���V %& ,      $O(�(D �'($� P$L9 �� 6��8 2�3 ,!�
 � �  ?�$W

� .X�3 Q'
�� Y'� � �8
' ,O�C8
�Z [9�O #(\ Y'� S�
�
 -9Q�5*�' ,]UC� ;�^ Y'� 1#�
�� Z ;�_ Y'� 1,O�C8

* :  1?�W
�_� `(aJ�,_�Y��]_%' �J�:Shariat@cc.iut.ac.ir

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


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

�bc

  6	�W%)Labile (,��8�9 .           P$L9 
� ;�$8 d$	�U
 ,$%& �'(� �	�3e

�W%	?
�W7 6'�' �Y : $%& �'(� ?'
e,) Particulate Organic Matter(

)POM(1  � =9�! 	  � ;�(
 �J�9��A,        6$9�G =9�$! 1`($.�� =9�! 1

Y�U�,     ;
�>7 69�G =9�! � Q�8 N��#  ;
�>7 �9 N��D�#   d$.]L� 

)�� .(���&	P�D# -7
@� '#     �� -! �O' ;�'� Q� Y 	�	   S$0(� �

f
��  Ug� 
� ��  %& �'(� �,    ' -$! ;�8  $	 f
 = $��   �$3e 
� �	 �W% � $	 6

�O	K   %& =9�! �' �
,	 Y ��      Q� Y '
 �(3 6! QB��],�   �$D�)h (  -$9

/D� %� =�  �$3e 6	 �W% � $	          H3�$8 Q'($C7 -$9 2�$3 =9�$! 6 �$D#

 '�9 1i�J+#   f
 �Y�
 ;�D� � ��   %& �'(� 
� ?'�,   � 2�$3  $�5C  ��

;�8 �Y')�h.(

  %& �'(� ?'
e,  L9 ,   %& �'(� �' ,      @\
 
'�<� �jY �' -! �O' 	 -

 �<9 TO'��+	�# N �D�,     i(�(D � ;��
 ,�      Q@$L� Q'($C7 -9 � �8�9

]G(�,  %& �'(� ,   -]3�C8 ,��(8 .'	     k�$Y 45O �Ck�D PL9 =�@#  �' 

      l�>]3' �(3 -9 '
 2�3 4\+,�%� �D�,%� -9 �   Q�$�� =]$8'� 6

 
(! � N��9  Y � ;�� Cm @,      '�$m �$��C7 �' Q�(9 ,	    =9�$! � 	 $A, �' 

H3�8�D#  ! 45� �*�     I�J+ -9 2�3 � ,$�& $	  �)�� .(  ?�$U%�n�

     ' o�W

' -! �O' ;�'� Q� Y	  %& �'(� �' PL9 =,  '@$0' �$9 # Y�$U� ,

k�Y�    ' �' � ;�(9 @	= �O �
	K    $%& �'(� �' �
,      '@$0' �$9 -$! #  Y�$U� ,

 @\
 1�C]JD o�W

' 
� 2�3	 -,� �(8)�b .('�9�C9	' �' ;��*]O' = $	 =

 '�9 H3�8# O
�9 ,��EF
 
 �  I��C
 � �D
�/�D# 7'
� ,    �$9 d.]L� 

H3�8�D# ! �*�  SO�C� 2�3 �  G� � �
 $�[       �($9 �$D'(3 �$
)�� .(

  %& �'(� ?'
e,   '
 ,�    ��
 �$9 Q'($
 �$D#        �' ;��$N �� 
� ?��$*]� 

 ��$$! '�$$0 2�$$3 :�p RW$$O P$$L9 ) Light Fraction() LF ( �

�p   $Y' �$9 P$L9  =$8 ;�'�) Sand Size Fraction() SSF .(  6$! 
�

     %& �'(� =8 ;�'�Y' �9 PL9,  1��p�c         $%& =9�$! 6$! �' �$�
� , � 

�cp�bY 6! �' ��
� � 6��8 '
 2�3 QB��],� �(8)� .(

	A, � 	  �3e �' �^	 �W% �	        $%& �'($� 12�$3 =9�$! 6,   `($.�� 

 ;��]J$$N ;���$$�� �' 6A $$]� -$$! �$$O''#!�
 �' �$$%& ?�$$W,

%&�
�*$$� 1R6$$C��$$D$$O' 1���$$D#$$.C� ,$$O' 1��D�#�& � 1�'�& -$$C

D(9�!�?'
��D  -7(/\� � �D# %(A%(� ,  $O' ��D�# D ��( $�   �$9 R

 %(A%(� Q��,   ?��*]� ,�  �8�9)�� .(    ���$+ 
���p�   �$�
� 

 %& �'(�,   D(9�! '
 2�3 �?'
��D A 
 �  6,�      -$9 S$.m' -! �CD�

 .� M��, 
�!�O 	  �,�   �C$8�9)� .(   q�]WJ$Y ?�$7rs'  $/! ,  �$9
�  ;


 D(9�! 
'�<��?'
��D  !�
 � � 
�!�O(Y(� S	 -Y'�!�3 ��D   �($0(� 

�O' .   ' Q($C! �
 $	 <7 = $�            -$./0 �' -$! �$O' -]$8'� �($0� ;�

!�
�  %& �'(� ?�W,   
�!�$O(Y(� 12�3 	      ' 
� -$! �C]J$D �D�	  ��$\

��	
'�# -Y'�!�3 �D /D' � � � $	;t'#    �$Y
'� )�c .( u�$�   �' �$jY

 L9,  �D�CG �' #    TO(
 �O' =A/� -! �'�&  -]J8 2�3 �' I&

  D(9�! S.m' 1�Y(8�?'
��D   %� -$9  $�   �@Y o�$W

' 6 $	  � � R�  �$Y(

8�/��,	  �O �9 	 %& �'(� �,m �D(9�! ��  $3�9 �$9 � -
'
�, ?'
e �' 

Y�U�,   ]+'
 -9 12�3 ,   Y '�0 2�3 �' ,//D -9 � �Y(8�%� = $� 6

�
�� $$$! v�$$$�% �'#4$$$5� �$$$
	�(>$$$3 =� �$$$9 TW
�$$$� �

$$.�,
�!�$$O	�D�#� 12�$$3 �e Q�'� �$$Y(' � 2�$$3 ?'
	 ��$$\

-Y'�!�3�D# �� 	   �O' 
'�)� .( $3�9,       �$Y��! �
'@$N Q�$<<�� 

      D(9�! 
'�$<� PD�! �9 I(s�� �%�+ 
� -Y'�!�3 ;�'�Y' $� ?'
�

   PD�! 12�3,�	   �$9�)�� .( �'�$U
#        ;�D� $� @$�Y Q�$<<�� �' 

   D(9�! PL9 -! �Y��!�   ;
�>$7 69�G ?'
�N $��#      �' w'� I& �$9 

 D(9�! 6!�?'
��D	& =9�! 6! �%,4D 2�3 ^]J9,9  $��] #  �$9 

��	
'�# -Y'�!�3 �D   �
'� )�x .(�D	     
� 4$D Q'
�A/D � yC	  �$C]��

D(9�!�?'
��D#    ;
�>$7 6$9�G N $��#          -$9 �$O�� 
� w'� I& �$9 

f
��   �� ?�� ;�
(! ?'�	�	], J9 � �O 
�	K $%& =9�! �' �
,  2�$3 

f
��  �,�   �$C!)�h .(     $O
�9 u�$D �$9 �$g�+ PD�t$�,  Q�$A�' 

 $$3�9 �' ;��*]$$O',   Q'($$C7 -$$9 i�]$$O� 
� =9�$$! Q��$$L� �' 

H3�8�D#   �� -9 i�J+ 	�	  �
' �50 �	9�,��EF
 O �4]J�D#

�(>3 �9 �8�! d.]L��! ?��*,���N ?
(� 2�3 .

k�� � �.��	�

'	     
(]!�� z�s S%�G 
� -U%�n� =	2(.9 �9 6�D#  ���>$
 6$��! ,

O ;� 
� � 2�$$3 [$$/7 �� 1
'�$$A
 -$$O 
�$$� �� 
� �$$8�! 4]J

  $\Y' -<nC�  �$8 M� .	 $A,   <�
 -$7
@� � 
�$<,       -$9 o($9�� X
($% 

 �
�� ! ;�A Y'�#  ]UC� ;�^ Y'� ,      
� Q'��($0
� KG'� Q�5*�' 

    � � ��9& d\Y -�(+	 �$^#' 
�  $	<�
 ;�^]J� 
�$<, 5$8 �  ;�@$� �

 <�
 @!���  Ws K9�C� ?�<�U,   �
�� ! ��50 � #    -! Q�5*�' Q�]O' 

 ' 2�3	 �$O �' [s�C� =#/3 � $C,  
' ;�
 
� � ;�($9 �5$8  $	�#

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


��./0. �.�
� :� ;2(�� �� �56 7�28 2�	34 �. �32� 
2�1=	3 >�<�8 93	!

�b�

E ��/*. >�� :`_��	P � � l�.^���()	�
>!	8 :�5	X� ���� 

�8�Z 4]J�O�b�bb�b���b���b�c�bh� -{L	
�
 /,D��(Z |(Y
'��9 -Y(/Y 6��#

C1 ?
e pM�CN?
e pM�CN?
e pM�CN?
e pM�CN?
e pM�CN,D��(Z Q��9�2
(%

C2 
?
e p M�CN
)��(�

?
e p M�CN 
)��(�

?
e p M�CN 
)��(b

?
e pM�CN 
)��(�

?
e pM�CN
)��(�

#��N �(Z
Mg/ha��

2
(%

C3 
?
e p M�CN 
)�c(�

?
e p M�CN 
)�c(�

?
e p M�CN 
)�c(b

?
e p M�CN 
)�c(�

?
e p M�CN
)�c(�

#��N �(Z
Mg/ha�c

2
(%

C4 
?
e p M�CN 

)�cc(�
?
e p M�CN 

)�cc(�
?
e p M�CN 

)�cc(b
?
e p M�CN 

)�cc(�
?
e p M�CN 

)�cc(�
#��N �(Z

Mg/ha�cc
2
(%

C5 -\Y(	-\Y(	-\Y(	M�CN?
e`(/U� ,D��(Z�X
(%

C6 ?
eM�CN(0?
eM�CN`(/U� ,D��(ZX
(%

C7 P	&}Y�9(0}Y�9(0`(/U� ,D��(ZX
(%

C8 P	&P	&P	&P	&P	&,D��(Z Q��9;�@�

C9 -\Y(	-\Y(	-\Y(	-\Y(	-\Y(	`(/U� ,D��(Z;�@�

C10M�CN}Y�9\Y(	--\Y(	-\Y(	`(/U� ,D��(Z;�@�

�.~�D M�CN � ?
e I��C
 `�O }C� ,s 
� 1,D��(Z Q��9 4]J�O 
� �O' ;� Y -��g' X�3 -9 ,%& �	 ,	��/�8 �(Z -Y(N.

�. #�D�(Z 1`(/U� ,D��(Z 4]J�O 
� N 1P � K;�8 ;��*]O' -Y��O X�3 Q(��& -��(
 [9�n� �Y'.

b .
'��9 -Y(/Y#�� 
� 2�3 	 `�O �8
 6>� Q��b�b�O' -]��N M�\Y'  .

`(O�D ) 
���  0
& 6��D R� �� 1�	 �(% 1=, � 1� ��
 1�JA�R ( 
'�G

�Y
'� .O�4]J�D#   �8�! C1  1C2  1C3   � C4     -9 2
(% -<nC� 
� 


�
�       1�*� z(nO �' �Y�(9 ?
�W7 S��  1�c   � �cc   
� M�N�^� 

��$$N �($$! 
�$$]AD# `�$$O �' -$$! �bh� 
� -%�$$O �$$D � |��$$8 

?�!�D# ���& 	 ,   �O' ;�8 `�/7'  ..!� O - $�4]J �$D#   �$8�! 

C1   �
 C4  Y 
� �         Y 
� � M�$CN � $! �$�
 `�O �D `�' -/�  -$/

      �O' ;�(9 ?
e � ! ��
 `�O M�� .�O	 O ��4]J�D#  �8�! 

 6��$$8C5 1C6 � C7O � 2
($$% -$$<nC� 
� $$�4]J�$$D# � $$! 

C8  1C9   � C10           
�
 -$! �Y�$8 I�$L]Y' ;�@$� -<nC� 
� 	  -${L

 � �8�!  7'
� I��C
 ,          
� -]$8�N `�$O �Ck 
� �5Y&  ̀ ��$0�

   �O' ;�8 ;�'� Q� Y .��/
, ?r� �D# ���&  $	 ,     -$7
@� �� 
� 

9& ��
 ��
�
�#9�G�m ,-]8'� 
'�G �Y' .

-Y(/Y�D#      ' �' M'�! �D �' 2�3 	 O =�4]J �$D#     �� �' �$8�! 

  [/7�pc   � ��p� ]Y�O ,�]�#     -]$8'��9 S!�� -Y(/Y ?
(� -9 

�8 .Y(/Y-�D     ���& -9 `�<]Y' �' �U9 	        �' '($D 
� Q�8 R 3 � ;�^ 

R%'�D#� � �� �.,�]�# �$8 ;�'� 
(W7 . $3�9, �(>$3 �' � ?�

   �CY�� 2�3pH  1ECe  2�3 ���9 1  J.! ?�C9�! 1�     =9�$Z � `��U� 4

 ,%&)�� (��
 -9�D#;�'�Y' `(/U� N��# �8 )`��0�.(

'�9# U
 ��  D(9�! 
'�<� =� -Y(/Y ?'
� �$D#    2�$3     R$%' �'�

��.,�]�#        w'� I& ��
 �' ;��*]$O' �9 � ;�8 ;�'� 
(W7 )°C�� (

;
�>7N��#   �Y�8 )� (     �
 u�$� `(.�� �' � ,$	  '�$9 # U
  �$� =

 D(9�! �j.m�   �9 �8 ;��*]O' ?'
�	 
�
 =�   -! S� � � $.,%�   �' �$]

       Q& -9 � -]8'��9 '
 ;
�>7cx/c � �.,%�   6C� �]�cY�� ��
� , � 

� � �.,%� O' �]� 
(*%(O �	 .m R�  ))  l(.3�� �$�
� (  �$50

'	   �/]� �
� �Y
 ��\	  \Y
�Y -9 6,         �$9 I�$0 
'�<� � �8 -��g' 

  �]A�O' �' ;��*]O'�      �($� `(s 
� �]�(
(���c     ;�$Y'(3 �]�(Y�$Y 

  �8)� .('�9# 5
 � C�C� -,    `(.�� �
'�Y�]O' mg/L �ccc  @!(.N 

5
�      ̀ ($.�� Q& �' � �8 - �$D#mg/L ��c  ��cc  1�c  1�c  1hc 1

xc 1�c 1�c 1bc 1�c 1�c�8 -]3�O  .

'�9# ��O'�0 #   %& �'(� ?'
e ,) POM (  
($N�N ��
 �'	 ~

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


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

�b�

 ��/E[.32� �I�?3 �� G	�^�M�! � � �	��=	3 	�
:�5	X� ���� 

-<nC�O��8�! 4]J2�3 ���9pHEC (dS/m) J.! ?�C9�!� 4(%)

2
(%C1 O
 M(%,O �].,bc/��/cbb/bh

2
(%C2 O
 M(%,O �].,x�/h��/cc�/b�

2
(%C3 O
 M(%,O �].,xc/h�c/�h�/b�

2
(%C4 O
 M(%,O �].,�b/h�c/���/bb

2
(%C5 O
 M(%,O �].,�c/h�x/c��/bx

2
(%C6 O
 M(%,O �].,�c/hx�/c�b/bx

2
(%C7 O
 M(%,O �].,b�/hcc/b��/��

;�@�C8 O
 M(%,��/h�b/ccc/bh

;�@�C9 O
 M(%,xx/h�x/c�c/bh

;�@�C10O
 M(%,�c/hx�/c�c/bh

pH � EC ;
�>7 
� �/� :�;�'�Y' I& -9 2�3 N��#�Y�8  .

   ?�%' �)�� (   ��$O'�0 6��$8 -! �8 ;��*]O'#   ;�'�$Y' �$9 ?'
e 

  %& �'(� =8,     ' 
� y�O � �O' 	     %& =9�! 
'�<� @�Y PL9 =,  � 

D(9�!�  ;
�>7 69�G ?'
�N��#     �$Y' w'� I& �9 ;�'N $��# ��N  $	� .

'�9# U
 �� �� = $	
'�#  -$Y'�!�3  �$D   �$Y��
 � �$�/! ��
 �' )�� (

  �9 1�8 ;��*]O'	 
�
 =�  -Y(/Y -! S �$D#     R$%' �' R $3 '($D �

��.,�]�#         �� �
 R%' ��
 -9 � �8 ;�'� 
(W7 	
'�# -Y'�!�3  �$D

U
�� ��N =	� .�9	 
�
 =�    �
 2�3 -Y(/Y �D -! S# $	�
 R $	 d

    '
(O �nG ;�'�Y' -! R%'��D#   
�
 -9 �5Y& �     �$� -9 ��9 �' S�	  =� 1

�  1�/c  1��/c   � �/c � �.,     '�9 � ���N 
'�G 1�(9 �]�# N(.0 ��#

 �L
 �'	 -Y'�!�3 S�D   ��
 ��EF
      -$Y(/Y 1'($D Q�8 i(W��  �$D

     �Y�8 I(s�� Q� � I& �9 '�]9' .R%'�D ?�� -9 �G� �  T$O(
 -<

	         �$� � ��$9 I& 
� 
($
(� R�	       -$Y'�!�3 y�$O � -$]�
 = $D�#

G�9, �
 ;�Y��#           ?
'�$+ -$0
� � Q�& 
� �Y�O �D �c�   -$0
� 

]Y�$$O, ?�$$� -$$9 �'�$$N���$$8 ;�'� 
'�$$G �7�$$O  .�� �$$	
'�#

-Y'�!�3�D  U
 �9 �� � = $�^Y��  $Y�� =,    -$Y'�!�3 �$nG  �$D) MWD (

�
'	9�, ��N 	� . 4D y�O^]J9, '@0' # ;�'�Y' N��#     =9�$! ;�$8 

%&,   �� �9 2�3 	
'�# -Y'�!�3 �D  O 
� �4]J�D#     �$8�! d$.]L� 

   
'@�' M�Y �' ;��*]O' �9SPSSO
�9 �
(� ,���N 
'�G  .  � -$	@\


           �$9 =�^Y�$�� ?�J$	�<� � yY�$	
'� -$	@\
 6��$8 #
��& 6�.�


     
'@�' M�Y �' ;��*]O'SAS         
'@$�' M�$Y �$/Z �$9 �D
'�(/Y 4O
 � 

Excel�8 M�\Y'  .

	(0�mB� � f

�(>3�  ;�'�Y' �
(� ?�N��#    � ���+ �
 2�3 	��#   ��
  ��EF$


O�4]J�D#    �C]8'� 
'�G ?��*]� �8�!  .�]Y	 @\
 } $	 
'� - $	 yY�

;�'��D) `��0�D#b   � � (  Q� Y,�         1?�*$� -$/D 
� -$! �$D�

 CU� ur]3',
'�# 9 � O =�4]J�D#   � �8�! 4D=�Ck[/7  �$D#

 -U%�n� �
(� )`��0� ( `�/]+' "nO 
���
'� �(0� ��
� .

56 7�28�

 f
 ;�������  %& =9�! ?'�,    9 -<nC� �� 
� � =��/bp��/c ��
� 

  �O')6A8� .(  O  X
(% -*nC�
��  �$8�! 4]JC4   -$9 o($9�� 


�    P	'@�' -Y��O 
�/�cc9 
�]AD 
� #��N �(Z M�N�^�  $��] 	 =

  %& =9�! 
'�<�,      �]/! � �'� Q� Y '
 2�3 	   %& =9�! 
'�<� =,  
� 

    O -9 o(9�� -<nC� =	'�   �8�! 4]JC1) 
�    ��$N �(! �*� 
�/# (

,��9�8 .O�4]J�D#   �8�! C5  1C6   � C7       =9�$! 
'�$<� �jY �' 

%&,  CU� ?��*
 ,
'�#   �9 	�A	   � ,%� -]8'�Y �^  	�� ,�nO 
=� �


 ?r� �'�D       ;�$8 
�/�
 #��N �(Z �9 -Z ,	     �C]$8'� 
'�$G �$Y' . 
�

<�
�    � -./0 �' d.]L� ?�<�   Y Q'
�A/D � R�     ;�$8 ;�'� Q� Y @

  %& �(! Q��@�',    '@�' �7�9 2�3 -9 	  �$<� P    $%& ;��$� 
',   2�$3 

,����N) ��(.

   9 1;�@� -<nC� 
���] 	   %& =9�! 
'�<� =,    O -$9 o(9��  $� 4]J

  �8�!C9 ) 9�   `�O }C� �' P	%'(]� -\Y(, (�8 -! �(9	  Q'($]9 �

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


��./0. �.�
� :� ;2(�� �� �56 7�28 2�	34 �. �32� 
2�1=	3 >�<�8 93	!

�bb

 ��/E+.��./0. G	�I�?3 n0	��.� :�^bP f�	(0 2�1
 �/!  =	3U��5 :NX
� ��

?�U9�� =�^Y���

���f
 K9�C�
df%& =9�!,D(9�!�?'
� PL9 
� ,%& =9�ZPOM PL9 
� ?'
��D(9�ZPOMMWD


�/�
x***�x/�***�/�b����***�h/�***�/��h***��b/c

[/7�***c�h/c***c�/����hcccch/c***b�/��***cchh/c


�/�
 69�<]� �E'×[/7xcc��/c***�x/�b�xccc��/c***��/��cc��/c


'�A
×[/7 �cc�h/chb/��hccc��/cc�x/cccc�/c

�n3��cc��/cx�/���ccc��/cc��/cccc��/c

***:CU� ur]3' ;�CD� Q� Y , "nO 
� 
'�cc�/c�O' .

 ��/Eo.��./0. G	�I�?3 n0	��.� :�^bP f�	(0 2�1
�/! =	3 ��^� :NX
� �� 

?�U9�� =�^Y���

���f
 K9�C�
df%& =9�!,D(9�!�?'
�,%& =9�Z PL9 
� POM PL9 
� ?'
��D(9�ZPOMMWD


�/�
�***��/�***hb/���b�***c��/c***��/xc***���/c

[/7�***c��/c***��/����**cc�x/c***��/��***c�h/c


�/�
 69�<]� �E' ×[/7�ccx�/c***b�/��h�**cc�h/c***hh/hc�/c


'�A
×[/7 �ccc�/ch�/�cc��/ccc�b/cccc�/c

�n3�cc��/ccx/��ccc�/ccc�b/cccch/c

***: CU� ur]3' ;�CD� Q� Y , "nO 
� 
'�cc�/c�O' .

** : CU� ur]3' ;�CD� Q� Y, "nO 
� 
'�c�/c�O' .

 ��/E\ . ./0. G	�I�?3 7�]0	�� :)�	N�����^� � =��5 :NX
� �� �� G�	<(� T � �� �� �/! 
2�1

;�'�Y' �]�'
��N��#;�8 �+'� 2
(%)� pc( 2
(%)��p�( ;�@�)�pc( ;�@�)�� p�( 

%& =9�!,%A* ��/�Bch/�Ab�/�Bb�/�

%& =9�!, PL9 
� POM%Ahx/cAhx/cAb�/cBb�/c

D(9�!�?'
�mg/kg
A�h/���B�/�chAc�/b�cBb�/bb�

D(9�!� PL9 
� ?'
�POMmg/kg
A��/��B��/�bA��/�xB ��/�b

MWDmm
B��/cA�x/cB��/cA��/c

* : �
 �D 
�	� 1d�^Y��=�D#;�8 HL � ?��*]� u��+ �9 -! -<nC� �D -9 o(9��  "nO 
� �Y'cc�/c'
'� #CU� ur]3' ,� 
'�,�C8�9.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


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

�b�

 "M!* .56 7�28�BX� =	3 �� �� ��()	�
�0 :NX
� 2� �� G�	<(� R�2@ G�	<(� >!	8 
�� Re(3. �/
�� �	�� �.��]0	�7 �� 	�

 HX�ZZ*/Z� �/!	�.

 "M![ .56 7�28 >�)0� d_� POM56 7�28 "8 :� �� �� =	3 ��()	�

�� Re(3. �/
�� �	�0 :NX
� 2� �� G�	<(� R�2@ G�	<(� >!	8 � �.�

��]0	�7 HX� �� 	�ZZ*/Z� �/!	�.

 L9,  ' �' 	  '@$�' =	        $N��9 �$9 TW
�$� '
 P   $L9 �,  �<9 �'  $	�#

N�D�,     �]/! � �JY'� 2�3 -9 	    O -9 o(9�� 
'�<� =�   �$8�! 4]J

C8 ) &	 ,%'(]� P (�(9 .  $%& =9�$! Q�(9 �]/!,
 
� � & 
�$/ $	 '
 P

,�  %� -9 Q'(
� @\
 6	  %& ;��� -,��<� -! �JY'� 	�#  $%& =9�$! �' ,

s,  @\
 6+'��  $	    ?
($� -$9 -CO2   �
�$3 2�$3 �'  ,$� �($8 .

�D'(8#  '@�' �CY�� 	   %& �'(� ur
' P,  ! PD�! 1�*�    $%& �'($� �, 1

 %�U� PD�!� � ��9��A,  '@�' � 	 O�J+ P�  �O�� -9 �	   Q'(C7 -9 P


�E&�L
 	W,& 	! �9 P�*�;�8 �
'@N 2�3 � �Y')x.(

56 7�28� d_� �� POM

 ��9
�$$! X
($$% -$$<nC� 
��cc��$$N �($$! M�N�$$^� # 
�$$]AD 
� 

)O�   �8�! 4]JC4 (  9 �9 ;'�/D��] 	  9�! 
'�<� =  $%& =,    P$L9 
� 

POM   �(9 )6A8� .( ' �.7	    '
 ��' =,�     � 
'�$<� ��
� Q'($
 $	 ��

 ��N �(!#   � 4D=�Ck �<9 	�# N �D�,   �JY'� 2�3 -9  .     -$9 -$0(
 �9

'	=     
'�<� -%�O �D -!�cc     ��N �(! 
�]AD 
� M�N�^� #    
'�$<� � 

�	��# �<9 	�# N �D�,  ' -9 	       ��$! ���� 1�O' ;�8 -��g' 2�3 =,

'�9# @\
 	  & �'(� -%, � � Y P�  ' 1;�$�� $	          6$9�G �'($� �$jY �' �'($� =

@\
	    �<9 TO'��+ Q'(C7 -9 -	�# N �D�,         � ;�($9 i($�(D � ;��$
 

]G(� Q@L�,%& �'(� ,9 2�3 
�  - 
�/8,���
 .

 O 
��   �8�! 4]JC7   %� -$9  $� & 6 $	   $�� Q�$Y�� P�  �' �$U9 =

   �<9 ��/]+' 1}Y�9 � !	�# N �D�, ��
� # � 4D =�$Ck �$D�(! #

    -9 ;�8 -��g'���  @\
 ���� =	 � -�    � 
'�$<� � ;��! '� $	��# �' 

 %& =9�!, ' 	  s PL9 =, @\
 	    ?
(� -9 -CO2  �� �' �   �
�$3 =

�$$O' ;�$$8 .�$$]Y	<�
 }��$$O' ?�$$<�Y Q'
�$$A/D � �{$$� Q� $$Y @

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


��./0. �.�
� :� ;2(�� �� �56 7�28 2�	34 �. �32� 
2�1=	3 >�<�8 93	!

�b�

 "M!+ .���28 �./N����	?� "�	Q G.�/1�2
� �� =	3 �. c.� &6 	� ��()	�
	�0 :NX
� 2� �� G�	<(� R�2@ G�	<(� >!	8  �/
�� �


�� Re(3.�� �.��]0	�7 HX� �� 	�ZZ*/Z� �/!	�.

    Y � =9�! -! �'��       $%& �'($� RW$O PL9 
� QB��], �$O 	K  �' �$


 ̂ CO PL9� Y�U� =,,��Y(8) ��( .    �]/! 14D M�� -<nC� 
�	 =

  %& =9�! 
'�<�,  ' 
� 	    
 -9 o(9�� PL9 =� & 
�/	  P)C8 (  �$O'

 D -!�  �<9 -Y(N ~	�# N �D�,	  �($! �# '
 
�	   �$O' ;��$AY �$�� .

9��] 	O 
� 4D 
'�<� =� �8�! 4]J	-\Y( )C9 ( �8 ;�D� �.

���28�c.� &6 �� ���B� G.�/

 f
 ;������� D(9�! ?'��  ;
�>7 69�G ?'
�N $��#  ' �$9  $	 ��
 =

   9 -<nC� �� 
��  =mg/kgh�bp��x   �O' )6A8b .(   -$7
@� 
�

   ��N �(! ��9
�! X
(%# 
 �  
�/�cc   9 
�$]AD 
� M�N�^�  $�] �	 =

 D(9�! 
'�<� $�  O � ?
'� $�4]J �$D#    �$8�! C1   � C7  �$]/! 	 =

  �C]8'� '
 
'�<� .9�  D(9�! Q�(9 �]  $�  
 
� ?'
�� �$D
�/#�cc �

�c   ��N �(! M�N�^� #    
�]AD 
�  )O�    �$8�! 4]JC3   � C4 ( '


,�  %� -9 Q'(
� '@�' 6	 9 P�  ��N �(! �] #   O -9 �WJY  $�4]J �$D#

  �8�!C2   � C1   � 4D=�Ck '@�' 	  Y ��A./7 P $8�,   '@$�' �' 	 P

 ��N �(!#     ]Y 
� -! �'� �WJY �  9 � N�9 -\� �<9 �] 	�# N  $�D�,

     S0(� '
 2�3 -9,��(8 .<�
�           �$9 -$! �$O' ;�'� Q� $Y ?�$<

'@�'	  ��N �(! P#          '@$�' `(>$�� ��$A./7 � �8
 2�3 -9 	 P

,�	   3e Q& �.7 1�9�� Y ;��       ��$N �(! 
� �*J� � ��N(N 1QB��]#

,�    ! -9 -]J9 -! �8�9�*�  (� �(! �   ;��*]O' �
,�    ?��$*]� �$Y'(


  �8�9)�b  .( ' 
�	    ;�'� Q� Y Q�<<�� -n9'
 =   $3�9 �$Y',   �$D�(! 

  + �(! �CY���Y'(,   ��+ -k �N' # D(9�! �  ?'
�,�  $%� �C8�9,  �' 

�\Y&,	     �<� 
� Q& 
'�<� -! 	  '@�' �9 -J	 D(9�! P�  �s �' ?'
�	 [

 k�Y `(>���   1�$O' @ ��EF$
 Y'�$Ck , '@$�' 
� 	D(9�! P $� ?'
�

(LY 2�3 �8'�N �CD')� .(

   9 M�� -<nC� 
���] 	  D(9�! 
'�<� =�
 
� ?'
��  
�$/	  -$\Y(

)O$$� �$$8�! 4]JC9 ( �$$O� -$$9�$$�&  .9$$� 
'�$$<� Q�($$9 �] 

D(9�!�     '
 ,%'($]� -$\Y(	 �$8�Z 4]J�O 
� ?'
� ,$�   -$9 Q'($


 
 ?��8�
	- '#  .� � , 
�!�O 	�D�# %(
  $�     
 T$O(
 ;�$8 � $	 @

   �'� �WJY 2�3 Q'
'�Y�0 .D(9�!�?'
�D�    
 
� �($/U� 	  �*$O�@

Y'�'��, 9 ��] #        �$Y
'� 2�3 ;�(
 6! �' )�x .(     ;�@$� -$<nC� 
�

�]/!	  D(9�! 
'�<� =�     N ;
�>$7 6$9�G ?
'� $��#      
� w'� I& �$9 


� & 
�/	  P)O�   �8�! 4]JC8 (   �$O� -$9  �$�&  . & ;
�� $	  
� P

 Y��� KG'�,  '�9 '
 # @\
 	 %& �'(� -, �<9 ��
� Q��$9  $	�#N  $�D�,

 4D'��,� �C!)�� .(

���28� d_� �� G�./POM

 f
 ;������� D(9�! 
'�<� ?'��  o($9�� w'� I& 
� `(.�� ?'
�

   PL9 -9POM  9 
� � O =�4]J �$D#     $9 -$U%�n� �
($� �$8�! � =

mg/kg�bp�� �$$$O' )6A$$$8� .(f
 �$$$Y�
$$$�� 
'�$$$<� ?'�

D(9�! $�' 
� ?'
�$$	�<
 P$$L9 =	q�$$Wf
 �$$Y�
 �$$9 $$�� 
'�$$<� ?'�

D(9�!� -9� � 2�3 -Y(/Y 6! 
� ?'
��O'.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


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

�bx

 "M!o.���28 �./N� ���	?� "�	Q G.�/1�2
 d_� �� c.� &6 	� POM� �� =	3 ��()	�
 �/
�� �	�0 :NX
� 2� �� G�	<(� R�2@ G�	<(� >!	8 


�� G�	<P�� �.��]0	� HX� �� 	� 7ZZ*/Z� �/!	�.

 "M!\. � �]0	�0�� 7�:0./8	3 2XQ 	�
	J � &6 �� �./)MWD (� ����()	�
>�8  �/
�� �	�0 :NX
� 2� �� G�	<(� R�2@ G�	<(� 


�� Re(3.�� �.��]0	�7 HX� �� 	�ZZ*/Z� �/!	�.

	J��./
:0./8	3 

 f
 ;������� � ��^Y�� Y�� =,  -Y'�!�3 �nG �D# ��  $	  $9 I& 
� 
'�� =

��/c–b�/c � �.,   �O' �]�)6A8� .(   9 2
(% -<nC� 
� $��] 	 =

��<�	  �MWD  O 
� �4]J�D#    �8�!  C4   � C6  �O� -9   
� 1��& 

%�+,  �]/! -! 	   O 
� 
'�<� =�4]J�D#    �$8�! C1   � C7   6$��+ 

   �$8 -! �8	    Q'($]9 �	 $A,  �� �'  $	  �$� 6�	    Q�($9 =MWD   
� C7 

  O -9 �WJY�4]J�D#   �8�! C5   � C6 �L
 '
 	  2�$3 Q�/]3�O S

 ./7 
��  �
� 2�3 ?�# 5
 � %�8 -�  @\
 � 
'@ $	   $L9 -,   '@$0' �' #

 �W% =9�!	    ��$! Q'(C7 2�3 6. 9  $�   � Q�($9 �]  $�^Y��  $Y�� =,   �$nG 

-Y'�!�3�D# �� 	    O 
� I& 
� 
'��4]J�D#   �8�! C5   � C6  �WJY 

 O -9�   �8�! 4]JC2) 
� 
�/��  ��$N �($! 
�]AD 
� M�N�^� # ( '


Y�@,�  %� -9 Q'(
� �<9 6	�# N  $�D�,          Y � 2�$3 -$9 ;�$8 ;��@$�'  $� @

!�
� 8 S�/��,	 �<9 	 �JY'� � .       �$�
 ;�$8 M�\Y' ?�U%�n� -{Y�Ck

�8'	  ' -Y�L.N T#    �� -! �'� Q� Y 	
'�# -Y'�!�3 �D,�   �' �U9 �Y'(


    N �8
 �' ;�� �Ck� f
 Q�D���  �	  �9�)� .( ' 
�	    � � �^Y& -n9'
 = $� �(

  
�	 ���& R	 -7
@� P'#             6>$� �� �' �$U9 -$! �$Y��! ;�D� $� 

 � 1�8
�^Y�� Y�� =,  -Y'�!�3 �nG  �$D#��  $	 I& 
� 
'� $	  2�$3 R

O
,      � (0 � ! ��
 	   
� -\Y(�<� $	   & �$9 -J $	  $9 P�   �' P�c

'@�' ��
�	 P	 ���)b.(

9 M�� -$$<nC� 
�$$��] 	�� 
'�$$<� =$$	
'�#O 
� -$$Y'�!�3 $$� 4]J

  �8�!C9  �]/! � 	    O 
� Q& 
'�<� =�   �8�! 4]JC8 �O� -9 �$�&  .

�$$]Y	<�
 }�
 ?�$$<$$	 i($$N � �'@$$�' -$$! �'� Q� $$Y	�� P$$	
'�#

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


��./0. �.�
� :� ;2(�� �� �56 7�28 2�	34 �. �32� 
2�1=	3 >�<�8 93	!

�bh

 ��/E-.� :X�.� �	34 7�56 7�2� 2�	J � ��./
./8	3 :0

'�g	4D S^]J9,4D ?���U�^]J9,
**x�/cb�/c +$OC��c�/c = MWD
**h�/c�/c +Cb.HWccc�/c = MWD
**�b/c��/c +POMC����/c = MWD
**xx/cb�/c +POM (Cb.HW)c�c�/c = MWD

**: CU� ;�CD� Q� Y , "nO 
� Q�8 
'�c�/c� ,�8�9.
 $OC =%& =9�!, 1Cb.HW = D(9�!�G ?'
�;
�>7 69�N��# 1w'� I& �9 POMC =%& =9�!,%& �'(� ?'
e PL9 
� ,1

POM(Cb.HW) =D(9�!�;
�>7 69�G ?'
�N��#%& �'(� =8 ;�'�Y' 
� w'� I& �9 ,�O'   .

 2�3 -Y'�!�3�D# �(% , .^Y' �       � i'�N �8
 �9 TW
�� y	    -$9 -$\Y(

%��.� 6,
�!�O 	�D�#%(
 �
 
� ;�8 �	�O' ;�(9 �*O�@) ��( .

���]()�I�?3 �G	

O
�9,     $n3 ;��$O T9'�
 ,       -$! �'� Q� $Y  4$D ,^]J$9  ($G #  � 

CU�,
'�# 9 � � =�^Y�� Y�� =,  -Y'�!�3 �nG �D# ��  $	    � I& 
� 
'�

 %& =9�!,) **x�/c =r( D(9�! 1�   N ;
�>7 69�G ?'
� $��#  I& �$9 

 w'�)**h�/c = r( 14$$D=�$$Ck $$%& =9�$$! ,  P$$L9 
� POM

)**�b = /r ( D(9�! �� 69�G ?'
�  N ;
�>7 ��#  ' 
� w'� I& �9 	 =

 PL9)**xx/c = r ( �
'� �(0�)`��0x .(

  �(0�4D,^]J9 (G #  CU� � ,  9 
'� � � = $�^Y��  $Y�� =,   �$nG 

-Y'�!�3�D# �� 	    D(9�! � I& 
� 
'� $�  ?'
�)*h/c = r ( $��  �' P

'	 Y =�     �O' ;�8 �
'@N @)�c .(  � � �^Y& $�  �(Y $�  @ 4$D ,^]J$9

($$G#$$CU� � ,
'�#) cc�/c =p � xb/c = r ($$9 '
�� =$$�^Y�� =

Y��,   D(9�! 
'�<� � -Y'�!�3 �nG � ?'
� �$O� -9  �$Y�
�& )� .(

  �� � ;�'�Y'	
'�# -Y'�!�3  �$D ,$�       >$3�8 Q'($C7 -$9 �$Y'(
,  �' 

f
�� ! ?'��*�  8�Y 2�3 �,  �� �' 	�	��D#   '�$8 
� ?��$*]� 	 T

    ���N I(J�� HL �)� .(  � u�s �'	     $%& �'($� �$^,   12�$3 

 D(9�! l(>L9�?'
��D 9     .$�' 6�'(7 Q'(C7 -,    ?'
e `�>$
' 

  A 
 � 2�3� -Y'�!�3 6�D      I�J$+ -$9  ,$�&	   �$C)�c .( ' 
� $	 =

  -n9'
	 �jY R	  ' �9 -	        $.� -$! �
'� �$%�� ��' =,  
�!�$O 	�D�#

    N K9�C� �' 6��+ 2�3�D�,  � � �9��A, $	   .! P$<Y R $��#  
� 

��	
'�# -Y'�!�3 �D# ' Rk(! 	� �*,�CC! .' 
� $	�jY = $	  P$<Y -

��  � ;�CD� �Y(     .� 
�]3�O � `(s -9 -]J9', 
�!�O 	  �D� ,$�  �$8�9

     ;��0' �5Y& -9 -!,�    Q'(C7 -9 �D�	    ��$� 
� 6� R#  $9 �  ?'
e =

    �CC! 6/7 2�3)� .( ' �'	   %& =9�! �'@0' ��C,     ��(>$L� 2�$3 

D(9�!�?'
��D,�     H3�$8 Q'($C7 -9 �CY'(
 �$D#  �$�&
�! #  
� 

�
'	9�, ! �*�    � 2�3 �4D=�Ck��EF
 �� 	�	��D#  ��$*]�    �$9 ?

    N 
'�G ;��*]O' �
(� Q&��Y� . 2�3 
��D#       �$�
 -$U%�n� �
($� 

��	�	��D#   D(9�! 1?��*]� � ! �   N ;
�>7 69�G ?'
���#   �$9 

    9 2�3 �' w'� I&��] 	  =4D,^]J9    �� H3�8 �9 '
 	
'�#  2�3 

)MWD ( �'� Q� Y . ' �'	    �jY -9 ��C,� ' �O
	   %& =9�! PL9 =,

  2�3,�   >3�8 Q'(C7 -9 �Y'(
, SO�C�   �
' �50 	9�, �� 	
'�#

  -Y'�!�3	 ! ��*�    ��
 2�3 ���EF
 �� 	�	��D# 7'
� ,  ?��*]� 

N 
'�G ;��*]O' �
(���� .

(0�:b1�2


  ,%& =9�Z �	��<�  1?'
��D(9�Z X�3 #�D   � POM    �$�
  ��EF$


O�4]J�D#    CU� ?��*
 �8�! ?��*]� ,  �Y�'� Q� Y 
'�.    =$	' 
� 

 4]J�O -n9'
 �$D#  �$8�!     $�'� �($! ,   $C
 �  I��	   �$7�9 -$\Y(

'@�'	 ' P	  �8 �D�]�'
�� =     �8�! 4]J�O � & $	  P     �$9 -J$	�<� 
�

 4]J�O �	�O�D#             ;�'� PD�$Z '
 �$D�]�'
�� =$	' �	��$<� �$8�! 

�O' . -Y'�Z�3 #
'�	���D Y �  �� 
� @	�	� �$D#     �$8�! ?��$*]� 

 CU� ur]3',  �'� Q� Y 
'�.     -n9'
 =	' 
�   I��C
	  -\Y(   -$9 �\C�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


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

�b�

    ,Y�� =�^Y��� P	'@�' -Y'�Z�3 �nG    �8 I& 
� 
'�	�� #�D .  ,$%�

 4]J�O 
��D# �8�! C7 � C8  4]J$�O �	�O �9 -J	�<� 
� �$D#

  -Y'�Z�3 #
'�	�� �8�!   �$��	 PD�Z �D  . 4$D ,^]J$9    � �$W�� 

,CU�       � -$Y'�Z�3 #
'�	�� =�9 #
'�       $%& =9�$! d$.]L� �'@$0',

    %& =9�! -./0 �' 2�3,   D(9�! 16$!  $�?'
� �$D#   ;
�>$7 6$9�G 

N��#   & �$9     � w'� I 4$D =�$Ck  '@$0' #       $%& �'($� ?'
e =9�$! ,

)POM (  �$O� -9  �$�&  .  $9 
��  '@$0' =#       1-$U%�n� �
($� =9�$! 

D(9�!$$�?'
��$$D#;
�>$$7 6$$9�G N$$��#9 w'� I& �$$9 $$��] 	 =

4D,^]J9   �� �9 '
 	
'�#   �'� Q� Y -Y'�!�3  . ' �' $	= ' �
 $	   �@$0 =

 %& =9�!,    2�$3  ,$�        �
' H3�$8 Q'($C7 -$9 �$Y'(
 $	9�, ��EF$


��	�	�D�#! �9 ?��*]� �*�N 
'�G ;��*]O' �
(� 2�3 ���� .

��	
�������	<(�.

1. Adesodun, J. K., J. S. C.  Mbagwu and N.  Oti. 2001. Structural stability and carbohydrate contents of an Ultisol 
under different management systems. Soil and Till. Res. 60:135-142.

2. Angers, D. A. and G. R.  Mehuys. 1989. Effects of cropping on carbohydrate content and water- stable aggregation 
of a clay soil. Can. J. Soil Sci. 69: 373- 380.

3. Angers, D. A. and G. R. Mehuys. 1988. Effects of cropping on macroaggregation of a marine clay soil. Can. J. Soil 
Sci. 68: 723-732.

4. Arshad, M. A. and G. M. Coen. 1992. Characterization of soil quality: physical and chemical criteria. Amer. J. 
Altern. Agric.  7:25-31. 

5. Bowman, R. A., M. F. Vigil, D. C.  Nielsen and R. L.  Anderson. 1999. Soil organic matter changes in intensively 
cropped dryland systems. Soil Sci. Soc. Amer. J. 63: 186-191.

6. Campbell, C. A., V. O. Biederbeck, R. P. Zentner and G. P. Lafond. 1991. Effect of crop rotations and cultural 
practices on soil organic matter, microbial biomass and respiration in a thin black chernozem. Can J. Soil Sci. 71: 
363-376.

7. Campbell, C. A., G. P. Lalond, O. Biederbeck, G. Wen, J. Schoenau and D. Hahn. 1999. Seasonal trends in soil 
biochemical attributes: Effects of crop management on a Blak Chernozem. Can. J. Soil Sci. 79:85-97.

8. Cheshire, M. V. 1979. Nature and Origin of Carbohydrates in Soils. Academic Press., London. 
9. Dubois, M., K.A. Gilles, J. K. Hamilton, P. A. Rebers and F. Smith. 1956. Colorimetric method of determination of 

sugars and related substances. Analyt. Chem. 28: 350-356.
10. Feller, C., M. H. Beare. 1997. Physical control of soil organic matter dynamics in the tropics. Geoderma 79:69-160.
11. Gregorich, E. G. and B. H.  Ellert. 1993. Light fraction and macroorganic matter in mineral soils. In: M. R. Carter, 

(Ed.), Soil Sampling and Methods of Analysis. Canadian Society of Soil Science.
12. Gregorich, E. G., M. R. Carter, D. A. Angers, C. M. Moneral B. H Ellert. 1994. Towards a minimum data set to 

assess soil organic matter quality in agricultural soils. Can. J. Soil Sci. 74:367-385.
13. Gregorich, E. G., M. R. Carter, J. W. Doran, C. E. Pankhurst and L. M. Dwyer. 1997. Bioligical attributes of soil 

quality. PP. 81-114. In: Gregorich, E. G. and M. R. Carter (Eds.), Soil Quality for Crop Production and 
Ecosystem Health. Elsevier Science, Amesterdam, The Netherlands.

14. Halvorson, A. D., B. J. Wienhold and A. L. Black. 2002. Tillage, nitrogen and cropping system effects on soil 
carbon sequestration. Soil Sci. Soc. Amer. J. 66: 906-912.

15. Haynes, R. J. 2005. Labile organic matter fractions as central components of the quality of agricultural soils: An 
overview. Adv. in Agron. 85 : 221-268.

16. Haynes, R. J. and M. H. Beare.1997. Influence of six crop species on aggregate stability and some labile organic 
matter fractions. Soil Biochem. 29: 1647-1653.

17. Haynes, R. J., R. S. Swift and R. C. Stephen. 1991. Influence of mixed cropping rotation (pasture-arable) on organic 
matter content, stable aggregation and clod porosity in a group of soils. Soil and Till Res. 19: 77-87.

18. Hesse, P. R. 1971. A text book of soil chemical analysis, John Murray,  London.
19. Kamper, D. W. and R. C. Rosenau. 1986. Aggregate stability and aggregate size distribution. PP: 425-442. In: 

Klute, A. (Ed.), Methods of Soil Analysis. Parti, ASA-SSSA, Madison, WI. 
20. Martens, D. A. 2000. Plant residue biochemistry regulates soil carbon cycling and carbon sequestration. Soil Biol. 

Biochem. 32: 361-369.
21. Mbagwu, J. S. C. and A. Piccolo. 1998. Water-dispersible clay in aggregates of forest and cultivated soils in 

southern Nigeria in relation to organic matter constituents. PP. 71-83. In: Bergstrom, L. and L. Kirchman, (Eds.), 
Carbon and Nutrient Dynamic in Tropical Agricultural Ecosystems, CAB International, Wallingford, UK.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html


��./0. �.�
� :� ;2(�� �� �56 7�28 2�	34 �. �32� 
2�1=	3 >�<�8 93	!

�b�

22. Meek, B., L. Graham and T. Onovan. 1982. Long- term effects of manure on soil nitrogen, phosphorus, potassium, 
sodium, organic matter and water infiltration rate. Soil Sci. Soc. Amer. J. 46: 1014-1019.

23. Mugwira, L. M., J. Nyamangara and D.  Hikwa. 2002. Effects of manure and fertilizer on maize at a research station 
and in a smallholder (peasant) area of Zimbabwe. Commun. Soil Sci. Plant Anal. 33: 379-402.

24. Reid, J. B. and M. J. Goss. 1981. Effect of living roots of different plant species on the aggregate stability of two 
arable soil. J. Soil Sci. 32: 521-541.

25. Spaccini, R., J. S. C. Mbagwu, C. A. Igwe, P. Conte and A. Piccolo. 2004.Carbohydrate and aggregation in lowland 
soils of Nigeria as influenced by organic input. Soil Till Res. 75 : 161-172.

26. Sparling, G. P. and M. V. Cheshire. 1985. Effect of periodate oxidation on the polysaccharide content and 
microaggregate stability of rhizosphere and non- rhizosphere soils. Plant Soil 88: 113-122.

27. Sparling, G., M. Vojvodic-Vukovic and L. A. Schipper. 1998. Hot- water- soluble C as a simple measure of labile 
soil organic matter: the relationship with microbial biomass C. Soil Biol, Biochem. 30(10-11):1469-1472.

28. Spychter, G., P. Sollins and S. Rose. 1983. Carbon and nitrogen in the light fraction of a forest soil vertical 
distribution and seasonal patterns. Soil Sci. 135:79-87.

29. Stevenson, F. J. 1994. Humus Chemistry: Genesis, Composition, Reactions. John Wiley Pub., New York.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
86

.1
1.

42
.3

6.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 jc
pp

.iu
t.a

c.
ir

 o
n 

20
26

-0
2-

06
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            11 / 11

https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.36.5
https://jcpp.iut.ac.ir/article-1-799-fa.html
http://www.tcpdf.org

