
 ��� � �� �	
� )
���� ����� � ������� �	�� � �	
� ( / �� !"#$�  / %��&' !() � *(+ /$�,�-./00

���

!" ��"12�3��- 
425�Q/I
67,� 
8�� ��  ��� ��"

� !� �2- �9: � ;��� �3 �#3<�= �# �<�6 ;
� �>��� ;?@�� ��"

	),=3	�A <
.*=	B
� 1C�:<&D� E
F
� � �5G �H1�I�	-/

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

%<�J+

!"K�&� ��"12�3��- I�� 
425�L- M<' ��� !� �2)Q/I(��
67,� 
8�� � ��� ��"N��' �<�6 
"��6 ��")Triticum aestivum L.(

 O,���� >, �#;)�P
6�3 
�3�� ��  �# QRLSRQT>��� ;?@�� �# I,�$A K�16 �31A ;�U�@� #�	�  . #3<�= �	W�� I,<�QX;)	&) #<� ��� 

   Y&� �3RXLX 
2)�         1  �# 
�#�Z= M�	[ ;� ;� 
��3$� �12�    ��P2)3 ;?@�� 1 �= #	� %<'   K'3#1� E  �         !�\ �2- � ��\� K��� ]� 3 1� 

   E%#�C2 3 *��ATS   ;)	&) �()� �3<,#16 ��P2)3 �# � �,���� 
   ��3 �	2��\� ;\� 
�#�Z= *��� ^1� _U�A �# *,�	2��� M�	[ ;� TS  ;\)	&) 

     �#	� `@  �# ��# �	2��� � ���X � SXX

�� �16	
�� �# !� �2- �16E#	�  �# <' ��a)3 �31J= ; .   �# �<\�6 #1\J
&� 1� ; �2- #	�1b3

  `@ c %          `@  �# �<�6 #1J
&� 1� ��� M��[	Z� 1b3 �S %
����3#<'         
��� ��� M��[	Z� � ; �2- #	� *��?2� 1b3 
U� E <�) �3#.

;��3#�3 �3!� �2- K�U��� K�5) ��� )ARK( �3#	&) �� �# ;�  Q/I  <\,#16 I�\��= E#	� 
@� M�	[ ;�.     !�\ �2- %	?U�\� �1��\� K\��1e 

���)PBCK(!" �� 3� 
,f�� 
425�**)CECghi/X (r =]� <[�# E)**gF./X=r (<[�# �K�	��  j��'3 )**Q../Xr = ( #3# ���\) .

��� �# ��� �1��� K��1e k<��� #���1� �3	�� ;� 1,� lU#���<,#16 #�(���- >��� ;?@�� �<�6 K�� 1,� ��".

PBCK = mSg/n  CEC - nmR/Sg RTadj= nQT/X

     !� �2- 
U#��= K�U��� K�5))ARe
K(!"    �	\
D� !�\ �2- �� 3� 
,f�� 
425�)**Qoi/Xr=(      �	\�)	�� M�2\ 3 �\� p31P2\ 3 *\��A !�\ �2- E

)**q/r/X=r( <[�# E K�	��    j��'3 )**nho/XL= r( ]� <[ �# �)**tXF/XL =r (#3# ���) .!"  \ �2- �3<\?� I��+ *(\  !�  �	\[	U3

)∆∆∆∆K0 (!"           �	�)	�� M�2 3 �� p31P2 3 *��A !� �2- �� 3� 
,f�� 
425�)**Qq./X=r(    �	
D� !� �2- E)**nq0/Xr=( E   <[�# K�	��  j��'3 

)*uu./X-=r( ]� <[ �# �)**Fri/XL =r  (#3# ���) .!"%#�C2 3 *��A !� �2- I�� 
425�%��6  E∆∆∆∆K0�  ARe
K     %<\' �9\: !�\ �2- �\� 

       �<�6 
�5) #1J
&� � �<�6 v 	=
����3# <,#14)  .
U�PBCK      %<' �9: !� �2- ��  ;
� � ;�   �<�6 )**nFh/X=r (    �<�6 
�5) #1J
&� �

)**nRc/X=r (!"#3# ���) 3� 
,f�� 
425� .!" ��"12�3��- I�� 
425�Q/I�3 *[�G �	
D�  ��"K2SO4, KCl    ��\� M��[	Z\� �\� 

 M��C= �3�3#
���3#� #	�) � ��"12�3��- ��3Q/I �	
D� �3 *[�G KCl!" N��' �� �12��� 
425�K'3# �<�6 <'� ��".

%w3���"�<�
� :�<�6)Triticum aestivum L.(K�&� EL M<')Q/I( !� �2- E�1��� K��1e E�9: *��A#1J
&� E

� .�������  � 
� !"�# 
�$ %&�"'�(!"�#    �)���� *�+
,��$ -�.���� *   /��0
 *1
�2 �3&�
 -          -�)�4��� !567 �839 �:7 �;�< =�< 
� , 

+��9� �<�, *!2>"� ��+?

@ .A�( ��B"�"�# !*�+
,��$ -�.���� *&�
 -�)���� 31
�2 �/��0
 *

� .��B"�	A�( 
�"�# !*�+
,��$ -�.���� *67�& -�)����!"3�#*/��59 

* : !.3�,�B.C� �D� *E�F
�.2 =�8D2 :navid _ 989 @ yahoo.com

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

2.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             1 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.12.4
https://iutjournals.iut.ac.ir/jstnar/article-1-984-en.html


 ��� � �� �	
� )� � �	
�
���� ����� � ������� �	� ( / �� !"#$�  / %��&' !() � *(+ /$�,�-./00

���

;�<?�

 G�#H +�3� I&     
� J3"�B�      /K,�4B3� �4& ID4	�L2    �,�4< �M   �4N
� 

�"�)�( .         I�4	
 JBD43" ��
�� /�32�4#H -�����( /�9�3H I59 ��

/����     
�O I& , -��&  �PQ42  �4& ,  -�+�4&    '�4( +� �
 J34"�B� R�4& 

S�T !2 �##$ .+�3�     J3"�B� I& E>U    �"� V"�B2 �< 
�) �� .(

   &�W �X� IYL� +�           
�40Z I4& '�4( J3"�B� *-�3H V"�
 -��[B"� �36

�H,  !2 J3DL
 -       +� �4"� E
�F7 I$ ��     !��4$ 
� J34"�B�  ��49

I3C,�      =�6\2 J3"�B� , =��F
 ]&�W J3"�B� *=��F
 ]&�W �3U J3"�B� * .

    I& IT�
 �&  ].4  ��T, ��49         ^343_
 '�4(
� J34"�B� `46Ba2 

         -�43b3� 
�4$ -�3H ���& �c#7 ^	� S�T !59���  �4"� ��)@d(.

             �7�4" , �435$ *E�4  I& -�3H V"�
 J3"�B� -��[B"� �36&�W

     �"� IBD&�, '�( 
� J3"�B� !#3���T .    
� J3"�B� �X6U *E� 

  !2 '�( =�6\2� �& .         +�4� 
� ��4T�2 J3"�B� ]$ 
��L2 *�35$

            -��[B4"� ]4&�W '�4( =�6\2 +�� I& ^B�
 �& I$ �"� '�( �2�T

  !2 -�3H ���&      e	 *!#3���T �7�" , � �&    �4"� !.3B#" ]2�7

                 /��4� �
 E�4  I4& �435$ f4a& +� J34"�B� =�LB�� �7�" I$

!2�9�)� .(  /�2+? +� �
�3D&        -+��4�� �4& '�( J3"�B� ^33_
 ��9

            e4	 G�43��2? E�B4"� +� -��[B4"� �4& '�4( J3"�B� E�  ��3H


R�2(NH4OAC-K)     I4& I&��42 ��9�3H -
�c7 �	    ^343_
 
�4X#2

� g44$�5
 !C��44F
 , =�446\2 J344"�B��
� )�d .( -
�c447 *I44Z�H�

 ��W ��9�3H            G�4& ]43#� ��4B
 J	�4" �3X� ��)	� �
(NaBPh4)

     �
��442 +� !:44_& 
� I44$ �
�� ��44T, g443� e44	�B3� �344"� ,

 J9 ��
��               -�43H V4"�
 -�4  S�4T J34"�B� �4& ��4B0& !)BD&

!2�# �&)�,�h.(

        !42 -��� '�4( I4& !53"�B� ��$ I$ !��2+   +� �
��4L2 ��4 

 6\2 J3"�B�  1
 V"�
 =�       I4& , -�4  �3Fi
 '�( ��9  E
�4N

   !2 
� !C��F
 �3U          �43U -�3H �
�� S�T ���& J3"�B� ^	� I$ �	?

  ��& �9��( 1�B"� ]&�W)@� .(I&     !C��4F
 �43U J34"�B� !46$ 
�O

  '�( 
� �N�c(  !2 ��
�� !5$ !C��F
 J3"�B� I$ !	�9 
� �#���


    � �& IB �� �$
��2 -�3H � 
)� .( �>4
     ���4	+ ��49  �40T

                ��&
�4$ %4	�O +� '�4( -��[B4"� ]4&�W J34"�B� ]$ 
��L2 ^33_


-
�c7  I& ��W ��9�3H -
�c7 
�X#2      �43U J3"�B� +� !�a& ��3H

     �4"� I4B��H G���� !C��F
)�h .(         J34"�B� +� f4a& ^4	� !	�4	��

I&              !C��4F
 �43U J34"�B� G�45
 ��	+ �"� -��� IB(�#  ]2�$ 
�O

    �D3� -��[B"� ]&�W -�3H ���& .2��7  ] �PQ42         �4	 �43Fi
 �4& I4$ �

             +� �D4

�F7 �4�
�� �3Pj4
 !C��F
 �3U k&�#2 +� J3"�B� �+�"��+?

!��$             -
,� *'�4( J34"�B� `46Ba2 k&�4#2 ^3& =��_
 *'�( ��9

���2 
��L2 , /�  �
 , e�( '�( !C? �"�)��.(

�>
 I& ���	+ ��9   �435$ , E�4  ^3& IY&�
 ^33_
 
�X#2

      �4& E�3N�c4( �& '�( J3"�B�      -�4  G�4��� '�4( J34"�B� ���

�"�)�M,�� .(         /�42+? I42���& 
� '�( ����& �3��l �$
��2

    /�2+? !B"
� , �W� *'�(    �436&�W !4#3& f3� 
� �
 '�( ��9

         �4"� -��� f	�g4�� �
 -�3H V"�
 J3"�B� -��[B"�)�� .(  �43��l

 !��3
�$ =��F
(CEC)mR�5_2         �
,?�4& �40T !c4(�  /��#7 I& 

   I& '�( ����& �3��l !2 
�$�,
)@� (      �43��l �4"� ^.52 �2�

      1�"� �& ���N I$ ����&CEC      -�##$ n._#2 �"� -�  �
,?�& 

 '�( E�3N�c(       IB �� !0T�
 ]&�W -�  �3Fi
 J3"�B� I$ !	�9

  !442 E
�44N !C��4F
 �443U k&�44#2 +� J344"�B� �+�4"��+? ,��443H*

� �F�)� .(J9 !2 ^3#Z           +� �
 '�4( J34"�B� ����4& �43��l /��


  ]3D��B�  !Y( ����& �3��l(LPBCK)       !4Y( �5D4W o3  I$ 

  
���5�Q/I   4"�B� �	��4L2 ^3& 3     �43C�_� �FD4� , -�4  S�4T J

J3"�B�(ARK) !2     �FD� %	�O+� �	 , � �&    J3"�B� +� ![6Ba2 ��9

     ��5� ^33_
 =�6\2 J3"�B� I& !C��F
)��.(       
� I4$ !4�	�
 �,
 

           [B4"� �
�2 -�3H -��[B"� ]&�W J3"�B� ^33_
 �0T �;�< =�< -��

 !2 
��W   -
�c7 +� -��[B"� *��3H     !i#(, =�2�� G�3��2? E�B"� �3H

�44"� . -��[B44"� ]44&�W J344"�B� ^3443_
 
� �,
 ^44	� !	�
�44$ 
�

'�(  !	�9  �B�3&           E
�4N I4& �40�? J3"�B� -�57 fa& I$ �"�

       � �& -�  �3Fi
 E
�N I& I� , !C��F
 .!C, 
� '�(   I4$ !	�49


��L2�3Fi
    �,
 ^	� *�"R�& J3"�B�        ^343_
 
� �
 G+R !	�
�$ 

       �
��� -�3H V"�
 -��[B"� ]&�W J3"�B�)@@ .(!Hp	, !	�49   /�4Z 

   ����& �3��l-�LC�& J3"�B� )PBCK(  =�46\2 
� J3"�B� �3C�_� *

'�(    !H�3�a� o	�; ,�PQ2  �&  /�g32  S�4T   V4"�
 J34"�B�

  ��
�� �3Pj
 I�	
.PBCK          !4#\#2 +� J3LBD42 
�4O I& Q/I   ]4&�W 

   , �4"� q��aB"�      !H�3�4a� o	�4;  �PQ42      �4)	� I4&  ]42��7

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

2.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             2 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.12.4
https://iutjournals.iut.ac.ir/jstnar/article-1-984-en.html


!" ��"12�3��- 
425�Q/I
67,� 
8�� �� ��� ��" � ...

��h

   �"� IBD&�, ����& �3��l .�3
��
    /�
�.59 , )@� (   �4���� /���

  I$PBCK   /�4b59 �9�B2�
�� �	�" �& ID	�L2 
�ARe
K , Ko  �4& 

       , -�3H V"�
 -�  S�T J3"�B���.657    e�( -��2 J9 !)BD&

  �"� IB �� ��B0&I��5� 
� , �9�$�( !  o4C�U !��$ �	>	� I$ 

?                �4X6U , e�4( -��42 ]4$ �4& J3"�B� ����& �3��l *-��& �0�

  I���T 
� J3"�B�   /��T ��9J9      IB4 �� ��
R�4& , �4Fi2 !)BD4&

�"� .  �
�� , g#53T) �r (  -�9��2����$ 
� I$ '�(   !4.9? ��9

 
� ,   G�#H J$��B2 ��$   *�M       -�3H -��[B"� �
�2 J3"�B� +� �N
� 

         !#\#2 , -�  ^32j
 !C��F
 �3U fa& +�Q/I     ��4$ +� �4_&   I4&

     IB��	 �[3  R�& �5"   /��� �2� ^	� I$      �43��l f	�g4�� s�4#9�

  '�( ����&�"� .J9 E�_C�Y2 ^3#Z^3.62) �� ( /��4�  I4$ ���

           =�46\2 
� J34"�B� �3C�_� �FD� , J3"�B� -�LC�& ����& �3��l

  '�((ARK)  �& ID	�L2 
�   '�( !C��F
 J3"�B� *    J34"�B� �3_;, 

    �
 '�( 
� f3� �B0& !2 !#3&�#$ .          I436$ �4P� g43� 
�43_2 ^	� IBFC�

           �4& 
� �
 �4�
�� fL� '�( J3"�B� I;�7 !&�	+
� 
� I$ !62��7

!5���3H.    /�
�4.59 , ^3D$��9 )�@ (        �43��l I4$ �4���� /��4�

   '�( J3"�B� -�LC�& ����&(PBCK)       S�4T J34"�B� ]4$ 
��4L2 �& 

     E�$ 
� t��& '�B6  V"�
 -�     �4��	
� J34"�B� ��$ I$ !	�9

-��44.�J449 �44�� !)BD44&!44#_2
���44"� IB44 �� � . , 
�	�#44 �

/�
�.59)@M (          
��4L2 �& '�( J3"�B� !���\& �< I$ ����� /���

            J49 E
u , -g3	�4� G�4#H V"�
 -�  S�T J3"�B� ]$  !)BD4&

!#_2
��              '�4( =�46\2 
� J34"�B� !4���\& �4X6U �2� IB �� �

J449      J344"�B� -�LC�44& ����44& �443��l �44& !44"�._2 !)BD44&

'�44((PBCK)�44"� IB44 �� .��44"��( !) r (��44$ �
�g44H I44$ 

     J49 ^	�B�3& !��3
�$ =��F
 �3��l      �4& �
 !)BD4&PBCK�
�� , 

/�,g��  53"�B� ��$ !  !#_2 �3Pj
    �& �
��PBCK�
��� .  E�4_C�Y2

     !C>& V"�
 -�  G����)� (
� '�(       
��4$ =�54  
�g3C�  ��9

          4C? ���2 �N
� , !��3
�$ =��F
 �3��l I$ ��� /���   ^	�B�43& !

J9    �& �
 !)BD&PBCK�
�� .  ̂ 3D< , !.��&�3&   
�4�)@ (  �
�g4H

 I$ ����$  J9 o	�;   , R�& !)BD&!#_2 J3"�B� ^3& �
�� !C��4F
,

v(�              S�4T J34"�B� /�g432 , !9�43H �"�� *!FD� ��.657 ��9

    ��T, �3" -�3H V"�
 -� �
�� !4C, J49   !4#_2 !)BD4&  ^34& �
��

   "�B� -�LC�& ����& �3��l  J3)PBCK(  v(�  �&      �34" !9�43H ��9

I&�2�3� �"�.     -�LC�4& ����4& �43��l �4359� , fL� I& IT�
 �& 

  J3"�B�)PBCK (    ��9�B2�
�� �)	� ,Q/I       ]4&�W J34"�B� 
��L2 
� 

    -�  S�T J3"�B� , '�( S�TI63", I&   +� w�49 G�4#H -�3H 

E
�F7 %3L\
 ^	� G����� +� �" :

�.-+����      �LC�4& ����4& �43��l ��3H    J34"�B� -PBCK    �4#Z 
� 

e3&? ILY#2 !&�aB�� '�(.

@.    ��49�B2�
�� ^33_
 �PQ42  �4&         J34"�B� -�LC�4& ����4& �43��l

)PBCK.(

�. J9 ^33_
     ��49�B2�
�� ^3& !)BD&Q/I        , !FD4� ��4.657 �4& 

G�#H V"�
 -�  S�T J3"�B� 
��L2.

r. !	�
�$ !"
�&Q/IG�#H x
�g2 
� J3"�B� ���$ I3N�
 
� .

y�� � #3	��"

   J9 !"
�& ^	� 
�   ^3& !)BD& !4Hp	, ��49  �435$ y  E�4  )Q/I (

v(�  �& '�( J3"�B� ��9�� 
G�#H )Triticum aestivum L.(

    f	�2+? e	 
�I��a6H��    '�( +� ����_
 
�    e43&? ILY#2 ��9

  ^	,gW   ���H 
��W I_C�Y2 �
�2 .      ���4_
 
�4X#2 ^	�&�M   I4��5� 

  '�( %57 +��Myz!B��" I& I$ !7
�g2 ��B2  !���c4
 E
�N 

         �4  �4 ���& *����& -�	��H S�aB�� ILY#2 �"�
�" 
� .    �4& n{4"

          *-��[B4"� ]4&�W J3"�B� , '�( ���& 1�"�@�      '�4( I4��5�    I4$ +�

]32��Fine, loamy, mixed, mesic xero Chereptic Camborthids

*��&  �	��H S�aB�� )d( .  +� !(�&!Hp	, ��49 '�4(    ]43FW +� �49

  �3��l *!C? ^&�$�N
�  !��3
�$ =��F
   *    x�F4 � �4&�O
 �N
� *

  !.	�B.C� �	��9 �36&�W   , pH '�(  -+���� �9  �4  ��3H .  n{4"

            I4$ !���c4
 ]2�$ |�O oC�W 
� ]	
�B$�� E
�N I& !�	�2+?

 =,� 
�B$�� '�( x�� )@�'�( I��5� (   }Y4" ,� G,� 
�B$�4� , 

  ���$M   , �MM !632    J34"�B� G�4H  G�H�463$ 
�      �4	�6$ k4F#2 +� 

  J3"�B��    �  G���� 
��.
 I" 
 .        '�4( G�H�463$ I" �& /��6H �9

     !��$ 
��L2 , ��)   '�( /�2+? oD< �&( /K,�B3�    *�,
 *�[D� *

        I��;� /��6H �9 I& n2 , ^9?�  .  ���_
�     JW
 G�#H I��� ��7 

      �  ��$ /��6H �9 
� +��3  -
�0& .     !�+ I�#� I6<�2 
�  ���4_


 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

2.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             3 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.12.4
https://iutjournals.iut.ac.ir/jstnar/article-1-984-en.html


 ��� � �� �	
� )� � �	
�
���� ����� � ������� �	� ( / �� !"#$�  / %��&' !() � *(+ /$�,�-./00

��M

I
�&   I& �9r   ���	 ]36L
 ��7  .   +� n�� B[9      I �( I6<�2 
� , I

 I
�& �,
   !B��" e	 +� �9 ���	��H kYW '�( }Y" ��B2 . n{"

I��5�            , ���4  IBD  �YL2 S? , %3W
 �3"� �& �9     E�42 I4&@r

  �7�" �2� 
��°C�M        ���4  e�( �
 ���  IB ��0)� /,? 
�  .

    e�( +� n�/�   I4��5�           �4	��H ^343_
 I4��5� �49 /+, *�49 .

v(�     �T J3"�B� ]2�  !9�3H ��9 -�  S ,      !FD4� ��4.657 

G�#H  �  ^33_
  .   -
�c47 J3"�B� ~�F

�   -�4  ��43H)     E�B4"� �4&

  
R�2 e	 G�3��2? ( v(�  ,    �35$ ��9�B2�
�� �& !9�3H ��9y

E� )Q/I (���H 
��W I_C�Y2 �
�2.

   V&�,
 !"
�&Q/I'�( ^	� 
�    E
�4N I46<�2 
�0Z 
� �9

E
�F7 I$ ���H����&  +� :

 ���� I���= _ ���= �#��! � �31� �3#	&) Q/I��� �"

   /�2+ *`6Ba2 k&�#2 
�         I4& I$ �"� -�  �3W !
,�[B2 =��_
 ��9

   o"�#2 /�2+ ^33_
 
�X#2 =��_
      
���5� J"
 ���& Q/I '�(  *�9

   �	��H !<��O !�	�2+? f3� .     �4& '�4( 
�40Z I$ E
�N ^	�&

  1
 `44446Ba2 ��9�4444N 
�)h *�d *r� , rh�4444N
�  ( ,

�X6U  �B� `6Ba2 ��9J3"   =�6\2 )M  *@/M  *r/M  *�/M  *�/�,@/�

    �B3C 
� /R�, !$� !632 (   �FD� �&�    I4& �M   S? I4& '�4(  ,� 
�

     +� �_& , 
��.
@     I��5� /�+ J9 I& �7�"   /�2+ 
� �9  =��_
 ��9

M *@ *r *�, @r*�7�" ���H 
��W !"
�& �
�2.

�3#	&) 
@� K&5A I���=Q/I

      3"�B� -�LC�& ����& �3��l I$ ���? +�     !Y( �5DW o3  '�( J


���5�Q/I!2 I#2�� ^33_
 *� �&+� �� ARK
���5� /? 
� I$Q/I 

     !2 !2�gC� *�"� !Y( E
�N I&� �& .    I��5� f  
�X#2 ^	�&

          �	��H S�aB�� 
��.
 I" 
� , 1
 `6Ba2 ��9�N
� �& '�( .

 
���5� n{"Q/I    '�( +� e	 �9      I#2�� -�)�? , �  J"
 �9  +� ��

ARK5� /? 
� I$  
���Q/I�	��H ^33_
 ��& !Y(  .

 �3#	&) I���=Q/I �31� F.%<' ��P2)3 l��3# �# ��� ;)	&) 

  �35$
���5� J"
 ���&y     '�4( J34"�B� E�  )Q/I (    �49 ���4&

   ��B&� *I��5�@d   =�6\2 �B3C !632 M@/M       �4X6U I4$ J3D6$ 
R�2 

    o3
�
 I& �0�? 
� J3"�B�M  *@/M  *r/M  *�/M  ,�/�  ��4& 
R�2 !632 

 � I&I��5  ��9d/@      '�( �9 +� !2�H )  
��.
 ,� 
� (    �49 , I��;�

  I��5� +� e	     E�2 I& '�( ��9@   ��2� 
� �7�" °C@d   /�4.
 

 ���  -��� .      /��4$ K�3[	�B��" +� n� %436_
   
� ��MM  �4
 rMMM

      E�2 I& IL3W� 
� 
,�d         J	g43#2 , J3D6$ �X6U x�5�2  IL3W� 

     �	��H ^33_
 -
�c7 J3"�B� �X6U , .J9  ^3#ZW   �436&�  �	��49

 =�6\2 !.	�B.C�          -��[B4"� �& , -��5� ����W �
 !	,
 w�[  ��9

                �43C�_� �FD4� , /�4	 �49 �43C�_� o	�4; n	�	� =�2�� +�

J3"�B�)ARK(  �  IF"�\2  .        
� -�4  ��+? �	 S�T J3"�B� 
��L2

          �4��H 
��4W -�4  IF"�\2 J3"�B� �3C�_� �FD� ]&�L2 .  n{4"

!Hp	,��9 �35$ – E�  )Q/I ('�( �9�  IF"�\2  .

I / EC= ×0 013
EC = �yds.m

I = !��	 E
�W

Log [( / Z (I )) / ( (I ))] / (I)δ = − × × + −

1 1
2 20 502 1 0 3

δ =�3C�_� o	�;

.CK k kA R
(C C )C a M g C a M g

δ
=

δ ++

Z = !.	�B.C� 
�&

 !C��_
 J3"�B� �X6U– I3C,� J3"�B� �X6U  =∆K = Q ( Cmolc/Kg)

C = oD<�& �X6U(mol/L) 

�            v\�3�� 1\� !�\ �2- %31\&" �	\�)� 1�bz\= 
 �1Q/I  �#

��� ��";�U�@� #�	�

    ]2��7 +� !.	 �PQ42      I4Y&�
 �4& )Q/I (      /�43�? */? ��49�B2�
�� ,

  !2 J3"�B� -��59� �&)h .(   
� �433�
 �4& x�;�2 ^	� !"
�& ���&

        9 /�43�? J34"�B� E�[C�4" I4& J3"�B� �	�6$ +� J3"�B� kF#2 45 -��

 +� J3"�B�yCl I& SO4
-2   �33�
    /��B& �
 �  -���      -��459 /�43�? �3Pj
 

       
��W %3W� !"
�& �
�2 �
 J3"�B� I$ ���&���    I4$ '�4( I4��5� 

         k4F#2 +� �0�? -�LC�& ����& �3��l ^	� +� f3�KCl     -�4  ^343_
 

 ��&�  G����)h,@r(.

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
88

.1
3.

49
.1

2.
4 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 iu
tjo

ur
na

ls
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             4 / 11

https://dor.isc.ac/dor/20.1001.1.24763594.1388.13.49.12.4
https://iutjournals.iut.ac.ir/jstnar/article-1-984-en.html


!" ��"12�3��- 
425�Q/I
67,� 
8�� �� ��� ��" � ...

���

��<:..
67,� 
�1�   
,��&�'	J,$�� ��"F.��� ;)	&) 

!.	�B.C� �	��9 �36&�W

(dS/m) 
pH ^  �N
� �63" �N
� 1
 �N
�

r�/M±�h/� @d /M±��/� d�/�d±�h/dM M�/h±��/@� r�/h±r�/@@

=�6\2 J3"�B�

(mg/L) 
 G�3��2? E�B"� 
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