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 85 (  0�D/�	
45/0 �5/0 �

75/0  	85/0  �#�? �� J�V(�N;���  6� O���. PD��/  �
6�; � 0	�9 0�/��� �/
 85 0  �n#D1 	 2! =
	H_ ���

 ���� (2� 	 2�4 �2�F 6DF  ���D��   D�9�� 2D��� /�   @D�E
 ���� (2� �� � OS 	 2! J���6F  ���D��   �
2D�� �D� 

  ���D�� � �E � �X�S PD��/    85 � 0�2DG� �/�D�� �
6�; � 0�
��  �`�a 	 2!P��/   �(�	2D4 0�/�#���S �

   T�D.�#S 	 T�2D. ��U��#U? ��2/ =�2D�  0�D�V  2D!  	

                                                 
1. Atomic Absorption 

 I�.���2G�  �]P��/  0�/�	
 �=
	H_   �2DG� �� =2!
 �6�?�C� 
�;� 0�/�#���S�2G�  6��<� �	
6�  �;D�   KD�E


 7���F 2D! .    D��<� �	
 �2DG� 7�D��F � ODS�  (�N;��D� 
 �W�
 ��� ��3 :����5 �O���.0��   D��<� �2DG� 7���F� 

2! J��� 6#�2�. . 6D�9�� 7� �
�   0�D�
 �
25  D3�
� 
#��.� 
�V   � �D��� ��
�DG� � (�N;��D�   O���D.)  -
�D��

6DD��<� �	
 �2DDG� (6DD�; � 6DD� �DD/ ��
�DDG� 0	�DD9 85 0
�;V��;V 
	2�� �
 6#�2�.�  7��2  �?10  2D! =
	H_ .

 0�D�  #�2�D. �2DDG� :/�DD4� 6DD�; � �DD/ 2�DD. � 85 0
 P��;)?;DD.1/0    � �5 �2DDG� :�HDD_ 0�DD� 	 -�DD���

! =
�)#. T�#�? 2��4	�2�/2 . �
	H_ � OS (�N;��D� 
 6� O���. PD��/    0	�D9 0�/�D�� � 6D�; �   �85 0�D/

   �c�D. �D� 2�F �n#1120   6DG�E
 �
 �	
 6D�  (2D� 1 
 2�4 �n#1 	 6G�E
6�  (2D� 20     �c�D. �D� 6DG�E
40 

   =�W#D.
 	 2D! J��� 6G�E
 �
 �	
 6D�  (2D� 30   6DG�E

0�� 6F �����  s;��1 2D! .     ��D�� (2D� �D� � ODS

6F �����      ���D�� :De� � �DX�S � =
�)#D. �D� �
2�� �
  85 � 0�2DDG� �/�DD��6DD�; � 0�
�DD�  	 2DD!�2DDG� 

 
�;� 0�/�#���S�?�C�� =�2� 0��V   I�.�� 	�2G�   �D]
 ��
�G��;V��;V #�2�.�   D��<� �2DG� �:����5 
�;��  �5
 7���F 2D! .  OXD. 0�D�   �D.��� �2DG�   �D] (�N;��D� 

 85 0�;DD! �2DDG� �DD� O���DD. �DD��
0  �DD`�a ��HDD1
 D��<� �	
 ���! �
 6�?�C� 
�;� 0�/�#���S�  (�N;��D� 

��<� �2G� 	 O���.�   �2DG� �� �6#�2�. PD��/   �D<�5 �
�; � �
� 2! 6���G� ���
 85 J�1.  

3 .E��$�  

1.3 .��F� ���G��H ��	 
���� �  
�; �� J�1 85 �
�� 0�� =�2�  0�D�V  �D`�a  PD��/ � 

�/�#���S 02/�� �#U?�U�� 2.�T�  D.�#S�T�  D��4��T 
��DD�H�T 	 (�	2DD4 6DD� ���5�=�WDD� 85 -�DDG#� ��DD_� 	 

�`�a P��/ � �/�#���S 0
�;�  6D�?�C�  =�2D�  0�D�V 
2!. �#��Y �
 -	23 1 6y� 2!= �..  

2.3 . #����I7 
�B��� ��J5�?���? ��������  �����
 ����'8� K��B �� @ L��� ���� 
�B�$����M  

! �
 0��
 ���25  D3�
�  �#��D.  
�DV  	23/8= pH 
)#�2�.� �?	�  85 �HD1 0���
(   0�D/�	
 �2DG� �1/0 �
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25/0 �45/0 �5/0 �75/0 �85/0 �1 �25/1 �5/1 �2  	
5/2  �#�? �� J�V(�N;���    6D�; � 6D� O���D.  �D/ 85 0

���
   	 �n#1 � OS 	 2! =
	H_ 6DF  ���D�� � �2DG� 

P��/ ��2/ 0�/�#���S �   �T�D.�#S �T�2. ��U��#U?
 85 (�	24 	 T�H��� �T���4 =�2D�  0�D�V   �
 Y��D#� 	

 -	232  6y�2!.  

 8�9:1.  1!  �� <�=�>� ��1� +�?�#�
��@ �A�B� �)* +���� ,- C�*  

�#���S 29	 �2G� �#���S 29	 �`�a 

6#�2�.  _ 23/8 T�2.  mg/l1 5100 

��
 �#��. 
�V 25 T�.�#S mg/l 1282 

�U��#U? ��2/ ms/cm 2  36/18 T���4 mg/l 909 

(�	24 NTU 3 98/0 T�H��� mg/l 8/200 

  

8�9: 2 .�A�B +�?�#�
��@ ��1� <�=�>� �� ��
�" #�9�.
� <�=�
 ,- ���� � ����D� 	1E� 1E /
�01 �  5���.  

 
�#���S 

 
29	 

 �	
(�N;���  O���. )�#�? �� J�V( 

1/0 25/0 45/0 5/0 75/0 85/0 1 25/1 5/1 2 5/2 

 ��2/
�U��#U? 

 
ms/cm 

 
40/16 

 
54/16 

 
11/16 

 
35/16 

 
39/18 

 
46/17 

 
53/16 

 
55/16 

 
5/16 

 
40/16 

 
5/19 

T�2. mg/l 4000 4500 3758 3800 3758 3909 4700 4100 4900 5100 5100 

T�.�#S mg/l 896 1282 15 220 15 5/30 993 1089 800 800 993 

��4T� mg/l 991 953 180 204 185 211 881 950 955 965 970 

T�H��� mg/l 6/199 193 172 461 518 505 188 250 280 560 565 

(�	24 NTU 2/0 19/0 19/0 19/0 4/0 38/0 28/0 89/0 98/0 09/1 12/1 

  
 Y��#�:����5 0�/   ��
�DG� 64 

 ���� 6�?	 �;V�D�;V 

(�N;���  0��
 ��F O���.25 
3��  �#��D.  
�DV  	
�?	 6#�2�. �2G��  ���
 85 ) -
���23/8 (  �D� �2DG� 

P��/  0�/�#���S ��.��� =2! kF  �D. 6#D!
 ��] . �
 0�/�	
 ���� �;V�D�;V  (�N;��D�    �	
 �2DG� �O���D.

45/0     7��#DD��� �DD#�? �DD� J�DDVkF � �DD�]
 � �2DDG�
6�?�C� 
�;� 0�/�#���S �!
v  6D�  6D�;V 0  6D4�   �D�F

�
0� 25 3�
� �#��. 
�V  	23/8 =pH   �	
 �2DG� 	
45/0   �D#�? �� J�V (�N;��D�   �O���D. �2DG�   ��2D/

�2G� � �U��#U? ms/cm 36/18 6� ms/cm 11/16 �
 � T�2. �`�amg/l 5100   6D�mg/l 3758  �D`�a �

 �2DDG� � T�DD.�#Smg/l 1282  6DD�mg/l 15 �2DDG� �

  � T���4mg/l 909  6�mg/l 180�a � � T�H��� �`
mg/l 8/200  6DD�mg/l 172  	�2DDG�  � HDD�� (�	2DD4

�?	 �2G�� NTU 98/0  6�NTU 19/0  :/�4� �D_� .
  �	
 �2DDG� 6DD4���5� �7����DD��45/0   �DD#�? �DD� J�DDV

(�N;��DD� O���DD.� �G� �
�  �DD� 6DD�  ��
�DDG� ���DD.
�.���    7��#D��� �=2D!kF  � �D�]
 � �2DG�   0�D/�#���S

. 6#!
 6�?�C� 
�;�2! 8�e#� 6��<� �	
 �� .  

3.3 . #����I7��J  ����8�5�?���? $�'���H  
���� �
 ��	�� ��'8� K��B @ L��� ���� 
�B�$����M ��  
0��   �2DG� 7�D��F  D��<��  #�2�D.� 85   �HD1 0�D��
 �

                                                 
1. Milligrams Per liter 
2. Millisiemens Per Centimeter 
3. Nephelometric Turbidity Unit 
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�2G� P��/  �6�?�C� 
�;� 0�/�#���S � �D�F   �2DG�
6#�2�.  �/ 0�;V��;V )6#�2�. �2G� @��! �/ 02  �?

10(�
 �  0��
25  D3�
�  �#��D.  
�DV    �D��� ��
�DG� 	

(�N;���  O���.)��<� �	
 �2G� -
���� 45/0  �� J�V
�#�? ( -	23 �
 Y��#� 	 �.���3  6y�2!�. = .  

 8�9:3 .��H� ��� �
9D� ��
�" �� <�=�>� ��1� +�?�#�
��@ �A�B� /
�01 �   ����D� � 5���.	1E� 1E <#�9�.
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 �2G�6#�2�. 
2 3 4 5 6 7 8 9 10 

�U��#U? ��2/ ms/cm 14/19 79/16 96/15 73/16 2/16 84/15 03/16 09/14 35/6 

T�2. mg/l 4175 4485 4639 2911 3409 3906 3906 4845 0 

T�.�#S mg/l 0 5/13 5/13 5/13 48/0 96/0 45/1 5/27 0 

T���4 mg/l 269 288 286 325 925 810 937 269 164 

T�H��� mg/l 760 769 783 719 169 172 6/213 715 170 

(�	24 NTU 14/0 14/0 16/0 15/0 18/0 21/0 19/0 18/0 24/0 
                     

4.3 .��� #�I7 ����8� ��J5�?���? $�'���H  ���� �
 ����'8� #-��$-L� 1��'B  

 Y��#�=�2� 0��V �2G�  ���� ���
 85 �U��#U? ��2/
 64 

 �
 0��
25 3�
� �#��.  
�DV 	    �D��� ��
�DG�
(�N;��� G� �O���.�
�� �;V��;V #�2�.� 85 ���
 
 �

�2G� �U��#U? ��2/ F��. 6#!
 ��] .6�  �;D�0   6D4

 ���! ��F=2!�4N� �2G�   �D��
 85 �U��#U? ��2/
�2G� �
 #�2�.� 10= pH 7��#���   �D!
 � :/�4

 � �5 �2G� 	ms/cm 36/18 �; � �
�  ���
 85 J�16�  
ms/cm 35/6 �DD_�� :/�DD4 .�?�DD9�
  ��DD / �
 6DD4

 �2DG� �`� � ���!   	 �D�
 (�N;��D�   �2DG� �O���D. 
#�2�.� 2= pH 
 ���2G  85 �U��#U? ��2/kF 0��]

 ��
�G� ���. 	 �!2�#�2�.� �.���  =2D!   :/�D4 �

�2G� �#���S 7� kF��] ��2�Q 6#!2� 2�.  

5.3 . #����I7 ����8� ��J5�?���? $�'���H  ���� �
�� P���$M � P�'� 1Q�R  

 ���� 0�/�	
 �2G� 	 ���U� ����
 ���! �
(�N;��� 
��
�G� �O���. �;V��;V #�2�.�    �2DG� �D��}F 6� �85

 �H1 0���
 85 T�2. �`�a ����2! . ���� �  ��
�DG�
#�2�.�  �.��� 
�;�)6#�2�. �2G� �/ 02   �D?10( �

 0��
 �
25 3�
� �#��. 
�V�	
 �2G� � 45/0  �� J�V
 �#�?(�N;��� �2G� �
 O���. #�2�.� 10 =pH kF ��]

0��W �Q 
 � �D��
 85 T�2. �`�a   �D`�a 	 �D!
 
� � �5 mg/l 5100  �)* 6�

 :/�4.  

 �7��\ / Y��#� :��D��5  �D/   6D4 

 ��D��   ��
�DG�
�;V��;V #�2�.� �
 85  0��
25 3�
� �#��.  
�DV 	 

�	
 �2G� ���� 0�/(�N;���   �D`�a :/�4 �
 O���.
85 T�.�#S  �H1 0���
kF��]  �D. =
;D� �mV . ��D�� � 

2G� �6#�2�.  0�/ �D.���  =2D!  0�D�
 �
 �25  D3�
� 
�#��. 
�V  	 �	
 �2G�45/0     �D#�? �D� J�DV (�N;��D� 

O���DD. ��2DDG� 6#�2�DD. �DD/0 2= pH  	10= pH 
 7��#���kF �D�]  �
 �    �#���DS 7D� �D`�a 6#D!
  2D�v 

6� 6�;V 0 64�    6#�2�D. � �2DG� 7D� ��F   �D/  �D`�a �
�; � T�.�#S�  �2G� � 85mg/l 1282   6D�   �D�� �2DG�

�_�� :/�4 �#�;F;_ T��_ =�W#.
 d�e�F 29.  

6.3 . #����I7 ����8� ��J5�?���? $�'���H  ���� �
��  1Q�R ����8�P�2��  �P���=�  

Y��#� @*�9 � :����5  0�D/  ���D<�  �D�  �2DG�  �D`�a 
0�/�#���S  T�D��4 	  T�HD��� 85  �D��
  ��D�� 

  6D4 

��F 0��
 25 3�
� �#��. V
� 	 �2G� 0�/�	
 ���� 
(�N;��DD� O���DD. )-
�DD�� �2DDG� �	
 45/0 J�DDV �DD� 

�#�?(� ��
�G� �;V��;V  #�2�D.� 85 �
  �D`�a  7D� 	
 
�#���S kF��]  6#D!
  �D..  �D`�a  T�D��4  D�; �� �85 
��F  2DG��  6#�2�D.  �D/0 6= pH 	 8= pH�  6D�  �D<�F 

:/�4 �_���� 6U�� � �2G� �?	� �5 H�� �#��� 2!. �
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�@��G� �`�a 7� �#���S �
 10= pH 7��#��� :/�4 
� �!
 	 � mg/l 909 6� mg/l 164  2�D.� . �D`�a 

T�H��� 85 ���
 H�� �
 0��
 25  D3�
�  �#��D.  
�DV 	 
��
�G� ���� (�N;��� O���. �
  �2DG�  6#�2�D.  �D/0 

�;V��;V 85 ���}F ��_� . 6D�  �;D�0  6D4  �D�F  ���D! 
�;4m� �`�a T�H��� 58 �
 10= pH 7��#��� :/�4 

� �!
 	 �`�a �5 �  �2DG� mg/l 8/200 �
  D�; �� 
J�1 85 ���
 6� mg/l 170 :/�4 ��_� .  

7.3 . #����I7 ����8� ��J5�?���? $�'���H  ���� �
�� 8����'� ��'  

Y��#� @*�9 � =�2� 0��V �2G� (�	24 85 ���� 

 
64� �
 ���! � ��D�U �  �D`�  �2DG�  �D�
 	  (�N;��D� 

�O���. ��
�G� �;V��;V  #�2�D.� 85  �D�  �2DG�  7D� 
�#���S kF��] 6#!
 �. .�2G� �	
 g/l 45/0 (�N;��� 

O���. ��F  2DG��  6#�2�D.  �D/0 2= pH 	 3= pH 
7��#��� �] �  �D� � �2DG  (�	2D4  D�; �� 85  �D!
 	 

�2G� �5 � � NTU 98/0 �
 �; ��  J�D1 85  �D��
  6D� 
NTU 14/0 :/�4 

.  
6� �;���4�  Y��#�:����5 0�/    6D4 

 ��D�� ���<�

 �	
 �2G�45/0  �#�? �� J�V(�N;���   �2DG� 	 O���.

10= pH ����
�G� 7��F�]  :/�4 �
�2G�  0�/�#���S
 6�?�C� 
�;�=
;� 2�v 7�������  �	
 �2G�45/0   �D� J�V

	 6��<� �	
 �2G� �#�? 10= pH �2�. �2G�#�   6D��<�
0�� 7���! 0��. ���
 850  �H16� �.
 2�5 .  �OXD.
0��     7���D! 85 �D�)�4 �D.��� @D*�9   =2D! 0�D� 

    T�2D. 8mD3 ��D�� �0��	�D�4 L��M� 1SAR)(  85
7���! =2!�  � 64T<�  @�;c 7��F7���F 2��4�  ��)�4

 0����5 85 �D.�     -;D��_ � =
�)#D. �D�1  6�D.���  	
  ��2D/ �#���S �� =� /    0�D �/� I�D.�� �DU��#U?

     �����D. 0��	�D�4 	 mDa �����D. 0����5 85 ��)�4
@��)FAO( 2 �.��� � 2! ) -	234 ()FAO, 1994 .(  

  
  

6C��1(  2 2
NaSAR

Ca Mg / 2

+

+ +
=

+
  

  
 -;��_ �
1 �Na=  �T�2. �`�a �2G�Ca=   �2DG�

 �T���4 �`�aMg=    HD��� �D`�a �2DG�  qD�9�� T�
�#�?�� �l	 �4 ����2� .   -;D��_ I�D.�� l�D� � �2DG� 

 85 T�2. 8m3 ����7���!  =2D!    �2DG� ���D! �

#�2�. 	 �	
� �. =2! �)* 6��<� .  

 8�9:4 ./�4I��  J.��� ,-+
��  +����- � +�����2 3��4�)FAO, 1994(  

�#���S 29	 
�2G� =
�)#. ��
	2�� 

��
	2�� �	2� �F T4 �.;#� 2�2! 

 �U��#U? ��2/(EC) ds/m > 7/0 3 – 7/0 < 3 

SAR EC 
 

   

3- 0 EC ds/m < 7/0 7/0 – 2/0 > 2/0 
6 - 3 EC ds/m < 2/1 2/1 – 3/0 > 3/0 

12- 6 EC ds/m < 9/1 9/1 – 5/0 > 5/0 

20- 12 EC ds/m < 9/2 9/2 – 3/1 > 3/1 

40- 20 EC ds/m < 5 5 – 9/2 > 9/2 

	2��
� 6#�2�. -���� _ 4/8 – 5/6 
  

4 . � U0�@V�$� 
��?  
PDDD � �DDD�
� I;��DDD�E 	 �DDD/���
 �;DDD! 85 � �DDD/  �
-	2#� s	� 7��F �/   ��D<3 0�/�;D�4 �r4 64 �. ��

0�� kF 6���G� 7��\ / 	 
;1 �_�M� 85 � ��e� 7��

   7���D! 85 ���D�� 
;D� 4 �� �5 �  =
�)#D.    �D�  2D��4 
)1998 Kastani,( .CGF  �02�DD!�;1 ���;DD� -
�DD�F ��DD�

s	� 	 
� �� �/  s	� 6D� 3� ���D�a 0  �D/  -	2D#� 0

                                                 
1. Sodium Absorption Ratio 
2. Food and Agriculture Organization 
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P � ��
� ���
 85 �2�� �/�;�4 �r4 =�	�� 64  �D<�5 � 
 =
�)#.�� 2��4 . � =
�)#. ��P��/ s	� 7� � �/   6D�
 z29kF  �6D��H/�S 	 t�H� (���.kF    
�D�� �2DG� 7�D�
 0���0�� =�W#.
 ��4 �/6��H/ � �/ 0�2<W� 6� �;��� 0

 	 (��CE �� �F 	6� 0��V��4  dMe#� 
�_  ��D�� 
�
 	
=�W#.
 7� ��?��_ �W�
 0;. �   �D/     �V
;D?5 
�D�� 6D�

 	 85 �
 �F��96� T/      ��D�H�5 =�W#D��� -
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