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� Q�
�� K��'� ��� (� �..  
  

  
%��"1–� ��� &�
'� ��
���� (
�)�*+ ,�- �� ��
./0
 ���  

!���� !��2
	 � 
�  
� %��4�)meq/lit(   SAR  ECw
dS/m  ����� 8
�  

Sum 
Cations  K+  Na+  Mg2+  Ca2+  

Sum
Anions  SO4

2-  CL-  HCO3
-  CO3

2-    

6/101  18/0  4/44  24  33  5/101  25/40  0/54  2/7  @  30/9  15/9   +�6 ��  
2/40  11/0  12/26  2  12  22/40  42/17  0/18  8/4  @  89/9  15/3  ��
�H ��  

  
%��"2- (
�)�*+ �+�� <�
��� =4� >
+ ���?�@  

 >
+ A@
� (
B�	�2(%)  >
+ A@
�  
D�  A��0  E�  

 F�*G� !�����
H  
)(gr/cm3  

�I� D��	  
%  

J�K  
Cm)(  

���)  0/49  86/27  14/23  63/1  37/0  30-0  
�C� ���)  81/75  40/9  79/14  61/1  41/0  60-30  
�C� ���)  55/69  57/17  88/12  62/1  33/0  90-60  

  
%��" 3 –(
�)�*+ <�
��� =4� >
+ ��
����   

!���� !��2
	 � 
�  %��4� 
�)meq/lit(   
Sum Cations  K+  Na+  Mg2+  Ca2+  

Sum
Anions  SO4

2-  CL-  HCO3
-  CO3

2-  
SAR ECe

dS/m >
+ J�K  

34/30  55/0  7/7  12  09/10  46/28  20  2/3  @@  06/4  89/4  62/5  30-0  
03/32  64/0  45/10  10  94/10  29/32  15  8/4  @@  28/5  10/4  11/5  60-30  
7/50  29/0  57/4  16  84/29  44/49  14  5/4  @@  05/4  83/3  09/4  90-60  
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           9U�% ���J� (>4C� �� �*�C���. +�B�Y�� ��J� ",� /�� (� ��

          �� ��� ,C* ��.������ ?�*� �� ������ '��
 ����     '� (@�0�1 �� ���
   {��
�� Q�Ch ,���1 Q��IH .      })�@- '��
 ��,>� (	 V�H�H Q�,�   ���@��� 

     ������ �.�'�� z�0 �� � ���!�*� ��	_� ,C* '�80  '�@�
 ��,>� ,]�� 
   ,���1 (X*�f� ������ })�-�
  .     /��
 �. �� ������ K��' �,�) t(  �� 9
     �@. ����� &!h �,� ?�*�) I(       ���@��� })�@-�
 '�@�
 � ) dg(    �@� �

(4��� '� +��a�*�  t = dg / I ,���1 Q��IH . ������ ��� (� (J�H �� /0��
     (>4C� P��#� � j�- � /��
 �����  7      (�0�1 �k
 �� '��  ,@� .   ���@\
� '�

                � �� ��,@>� (X@*�f� �� 9��� ��� �� �����	 U�% ���J� '� �,. (	
              ���� �� ��,>� 9�.����H '� $� �. ���� ?�*� �� ������ K��' �,�
                 })�@-�
 '�@�
 ��,@>� (@� � Q��IH ��' (4��� '� j�- ���L�� ���� '��


���,���1 (0�g� ���.  
LR = ECw / ECdw    )1(  

  K� �� (	: LR9  ���L�� '��
   �ECw9     ������ �� ������)� /��,. 
)dS/m( � ECdw9  �L�.' �� ������)� /��,.)dS/m(/*�   

  
L4� � M�
/�  

��� (���� ��	
��  
      ������ �� ���� A��� �
�(
��       ,� ��� �CI� ,]�� $� 34* ��  

)  c�,J4( .  �4* �� ������  ���� ���a�� U9      �� �5J�H A��# �p�-��� 
  (
�� ��� ��������  ���� ��J�� .           (@	 ��4
�@�. O@�
 P@#� A��� ����

  M���
  c�,J)4(     K�L
��  ,.�   ��� P	�^ q�0 `���� .   �@B�� ���@XI�9 
        ���@� `���@� �� &��@�'� ���� "�#��     9���@��� �� ���@a��    ���@aH 

   (
�� ������ (k^p� A��#�� �� ,C�� .M���
   K�L
     (@	 ���    &��O@0� �@�
  '� ���� /k�v dS/m 3   (�dS/m 9      ��@���� &.�@	   (@
��  ,�,@�

  ,@�� ��J��9       �� V@�H�H (@� "�� � c�� c�@* �� (@	 ���@4� dS/m 3 
ECw=        �@��!� "�@#�� (@
�� ������ Q�B
��� 81/3    �  37/2    �� Q@H 

 �� � ��@@��.dS/m 9 ECw=��@@����  (@@
��  64/1 � 15/1 �� Q@@H 
  ����.A]�^ ,�  .       �@CI� ���@aH VJ�� ���� �����|H Q�����C�  �� ���

       �O\� ��4� &���'� c�* �� �.�� ������  (
��  ,���1  .   �@B�� Q�>>f�
            ���O1 ������ �� ���� 34* &��O0� �� �� ��� ������ &.�	 O�


 ,
� +���
)Amer, 2010 ; 9K�����. � ����' 1386( .  /@�� Q�>>f�
      � ���� &��O0� �� +��1 ������ &.�	        ��@. K�@� d�\H �� ������ �

                +��@	 K�@�� +��1 O�C*��0 ��� �� cp-� � �. W�� �� ��	 P�,* ��*
 ,
�) 9K�����. � �0�	1377 9&!X^�0 � Q�,)� {�� � 1388.(  

   (	 ��� K�L
 M���
          �� �@C��� +,@� ��@!�
� "�#�� Q�� ��  �H��@a  '� 
      �� ��J� ���� (� /�*�Y^ � /���>�/� .     &��@�'� ���@� "�#�� Q��9 

 P#�KSC 704 ������ �� V�H�H (� "�� � c�� c�* �� 01/3 � 67/2 
    ����. �� QH  ������        ���� "�@#�� ���* (� /XY
 �� ��HZ�� y��XY
 ��@� � 

 ?p	 ��A/0�1 ���#   .  P@#�KSC 301   ��@.������ �@� 23/2 � 

11/1     ����. �� QH    V�H�H (�      ?p	 �� "�� � c�� c�* ��C ,� d#�� 
  L�� /�*�Y^ �        ��� K�L
 "�#�� ���* (� /XY
 ���� (� ���.   � K�>.� 

  ����
)1386 (           K�O@�� Q��HZ�@� '��.� (>4C� �� (��L� �>�>fH �� O�

 P#� �� �� (
�� ������KSC 704 +,.�L� ,
��	.   

��         �� ���� `���� �� &���'� c�� c�* dS/m 3 ECw=    "�#�� 
Ksc647 , Population EN �� V�H�H (�    ��@����187/5 �  72/4 

             ,@
���� "�@#�� ���@* (� /XY
 ������ Q��HZ�� ����� ����. �� QH . ��
    �� ���� `����dS/m 5 ECw=       "�@#��  KSC704    �  TWC647 

      �� V�H�H (�605/4    �  057/4         ��@���� Q��HZ�@� ����� ����. �� QH 
     34@* �� �� ���� �CI� ���aH � ,
��� "�#�� ���* (� /XY
1 %  K�L@


,
��� .       �� ���� `���� ��dS/m 7 ECw= 9    ��. (����� KSC704  
  �KSC647    ������� ��      V@�H�H (@�     �@� �@����90/1   � 61/1    �� Q@H 

         �� �� ��HZ�� y��XY
 ������ "�#�� ���* K��� �� ����.,C�� .   ���@� ��
  ��dS/m 9 ECw= "�#�� V�H�H (�  TWC647  � Pop EN �� 2/1 
  �9/1    ����� ����. �� QH          K�L@
 "�#�� ���* (� /XY
 ��HZ�� y��XY
 �

,
��� .     &���'� "�� c�* �� ���(	 ��� K�L
 M���
  P@#� KSC704 ��  
   �� ���� ��. /k�v dS/m 3  95  97   � 9 = ECW    ������� �����  

     �� ����� V�H�H (�81/3  969/2  937/2   � 93/1         �� � ��@� ��@��. �� Q@H 
        @��� ��@H�� "�#�� ���* �� ����� ����H          34@* �� �@. ���@aH � (�1 %

 ��� �CI�,���1  .  
    V	�� (�O\H M���
)  c�,J4 (  ��� K�L
 O�
         �@k
 '� c�@* �@
� (	 

     34* �� (
�� ������1             (@���\� Q@�� Q�@� � /@*� ��� �CI� ,]�� 
  ��a]             � ���@a�� �@4�f� `���@� /@�I� &���'� ���J� ��5)�* ��

     �@J� ���� �@CI� ���aH c��C	 A��# ��v �����|H ���*���� �.  '��  �@\

   "�� c�* �� (	9           �H��@X� (� � ,
��� +,� VH�� �0���H ��4� �.����H 

  ���@@� ��@@.����H K�@@�� 9&��@@�'� "�� c�@@*�� �@@B��) w��@@!�
  Z�� ���� ��.����H (     c�� c�* ��     9��� +��	 q�0     ,*� �� �k
 (� �_)

              �@���#� `���� ���|H �%�- (� 9c�* �
� K,� ��� �CI� ���' c���^� (�
�    /*� +��� "�� c�* �.          ���L�� K��Y�' A�0 �� (	 �\
� '� 9�0�% '� 

            A���� '� ,
��H �� j�- �� ���� d�\H 9/0�B
 ���] ����' Q��'
    ,��� c�* �
� �� �
�� .    ���@� �@����H ��@>�>fH �� ,��� "'Z  ,���

                '�@�
 ���@] �� � (@�0�1 ���# &��h ���� A�0 K���h �� ����' Q��'
   	 ��kC� �� +�p�         O�
 (
��Y�' ���L�� 9������ �� �� ���L�� �� K��

 ��� "�\
� .�             � ��@���� ��a@] ���� P#� �� ���� �� c�* A��>�� �

      34* �� (
�� ��O. K'�1       ��� �@CI� ,@]��    ��@�)   c�,@J4( .��   �@% 
   &���'� c�* �� ���J� ��.����H    ���� � "�#�� 9     �� �� �H��a�� ���
� 

      �� (
�� ��O. K'� � ������ /a]  (���        /a@] �� Q�� /a1 K��H �� 
,
��� ���L�� ���_h��
�H &���'� `�f� � c�* ���
� '�.  

   c�,J ��5    (
�� ������ Q�B
��� (Y��>�      K�O@�� � (
����O. K'� 9
 W�� V��!H        /*� +,� (u��� ����' c�* �� s��\� ��.    M��@�
  K�L@


          ���� &��O0� �� (
�� ������ � (
�� ��O. K'� &.�	 +,C.� ��  � �-
,��� .      '� ���@� &��O0� ��3 dS/m    (@� 9 dS/m   ��O@. K'�     (@
��14 
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50      ����� � ��
��� �������
�� !
��
1��" #6 #�
$� 1391  

    ��� K�L@
 &.�	 ,]�� .            ��@��H 9���@��� �� ���@� U�4@* Q�@� ��
  ����3 dS/m     (
�� ������ �� 92/3       34* �� ����. �� QH a   ���* � 

             ���@�� ��@. +��@1 �� V@�H�H (� ���� ��.����Hab  9b   � b    ���@#  
,C�0�1)   c�,J5(.  K'� &.�	             �� '� �@�� (@� /@*� Q��� (
�� ��O. 

             +��� c�% &.�	 �� � cp� (� +,� ���� �O�C*��0 ���� &.�	 A�)�
     ,��� �. (
�� K,��h)     9&!X^�0 � Q�,)� {��1388 .(�*���  ���
�

           ����' c�* �� �% �� (
�� ������ �� P#� � ���� A��>��    ��� K�L@
 
     �� ���!� ��.����H (	 ���a�� ��. +��1 �����  ,C�0�1 ���#  ,@
�� �

       �� (	 /*� �H��] (� �����|H  &��O0�4*� ���� U9   +��1 �� ���aH -
    ���1 �� ��L�� ����� ��.)   c�,J6( .         ��@��H �� K�@�� Q@�� ��a1b1 

)    34* �� ����H   �� ����3 dS/m    P#� � KSC704 (  Q���L�� �����
��@@��H �� � ��@@���� a4b5)  34@@* �@@� ��@@��H ���@@�9 dS/m P@@#� � 

 ?���'KSC301 (,���1 +,.�L� (
�� ������ K�O�� Q����	.  
              (	 ���� A��� '� ��v (� c�� c�* �� (
�� ��O. K'� /a] ����

         �,�h &.�	 (
�� ��O. K'� K� &��O0� �� +��	 34* �� �1 % ��� �CI�
���             9�. A��� A��>�� ���
� � �. (����� Q�� ���aH ,C
�� ����� ���* �� 9

   ,L
 ��� �CI� �p�-�.           ���@
� � ���� A��� &���'� "�� c�* �� ��� 
    ���� Q�� A��>����         �@*��� ���@� "�@#�� ��@- Q�@� Q�C[�. � P#� 

���aH     (J�H A��# ��.      (
����O. K'� K�O�� �k
 '�    ���� �CI� 34* ��
1   � 5  ,���1 +,.�L� .          (@	 ��� K�L
 ()�* �� V	�� (�O\H M���
 K'�

        �� ���� ��,>� &��O0� �� (
�� ��O.   &.�	 ������/0�� . Q��@)   Q�@� 
 �. (�����  9��� ���!� �         (
�� ��O. K'� &��O0� � &.�	 (C���  �CI�

���  ��X
) c�,J5(.  

  
 %��"4- ��
� �����K O	�� P�
��
� ��?Q2 M�
/�#� R�� O��G2 � ��
� �
?� !��
����B�� (�S TU� M'V   

 (
W��� D�X�
��)MS(
?� !����
��
  
$Y�� O��G2  �����K  

��
�� �"��  (
���Z2 &�
'�  

2015370408�  88/256��  15/29��  1  c�*  
9/24087  26/0  18/0  4  �4-  
65/6186��  21/105��  13/23��  3  ����  

1596793n.s 06/17��  2/5��  3  ����*c�*  
19/593 394/0 22/0  12  �4-  

8/11801n.s  19/4��  17/4��  4  P#�  
7/885n.s  39/3��  97/0��  4  c�**P#�

8/881  14/0  15/0  16  �4-  
8/387n.s  1/0n.s 79/0��  12  ����*P#�

59/840��  11/0n.s  57/0��  12  ����*c�**P#�
6/281  24/0  11/0  48  �4-  
9/69  44/11  5/14   �����|H dXC� %CV  

    �  ��� c���^� 34* �� ��� �CI� V�H�H (� 5 � 1,]�� � ns��� �CI� ��v    
  

 %��"5- �����K �\�
���
� ���� �� ���B�� (�S TU� ]'V �����I�@��� (
.) � �  ��
��� ^�/G� �
�)%
0 �� _��Q� (  
�
��2  ��
� �
?� !��  

(gr)  

$Y�� O��G2   �����K��
�  

(t/ha)       `� ����ECWiw)(  
8/188a  17/2c  92/3a  ECWiw1 (al)  

182ab  63/3b  857/2ab  ECWiw2 (a2)  
2/161b  78/4ab  536/1b  ECWiw3 (a3)  
8/160b  6/6a  397/1b  ECWiw4 (a4)

      ,��X�. "�#����� 
8/180a  635/3a  839/2a  Ksc 704 (b1)
2/170a  461/4a  126/2a  Ksc 647 (b2)
7/167a  336/4a  241/2a  TWC 647 (b3)
9/175a  259/4a  24/2a  Population E.N (b4)
7/162a  776/4a  67/1a Ksc 301 (b5)

69/9  44/11  54/14   �����|H V��gCV%
Q�B
��� �p�-� �� j��L� ���^ ����� (	 K��* �. ��.  34* �� ,C���5 %�CI� ��
 ��� ,���.  
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 ( ��� �����)�� ��� ����(  

        ���@� (@	 /Y
� �B
��� Q�>>f� �*��� M���
     ��� ���@��� �� 
               �
�@� ��~0 34* '� ����� ��L�� �� � +��� �
�� W�� 34* � &.�	

+��1 O�C*��0 �� ,.�	)Amer, 2010( .    ���@� +,@�,h &��@�'� Q�� ��
                 �� ���@� "�@#�� '� �~@I� �� � ��@� +,.�L@� A@��# U�g� (� �f�

       ,���1 �. W�� V��!H � K,� ()�) VJ�� .w��!�   &.�ih Q�� ��  
(	         +,���h +��1 ��� P�>�Y� ��4� ��� ��  �@� ,@� .      VX@* �@�� Q@��

    ��� $�
 d�\H  ,���1 �� 34*    ���� ��- Q�� (	     �� P5� � &.�	
     �O�C@*��0 �Z�@Ia
� � AI0  ��@�  .         � ���@�� ,.��@� e@X% Q�@C[�.

              �@H ,@�� ,@
�� ��� ���@� A@��� 9+,� "�\
� ��. ������ /������
            ��� &.�@	 �� +��1 �I�X% ,�� � ��� �
�� +��1 A	�	 ��5�9   ���@4�

  (	  ������   ��� "�#��    c�X# A��# �����#� �k
 '� ��X
 .   ��� )2010 ( �
  ��
p��   K�����. )2008 (             $@�
 d@�\H (@	 ,@
� +��@�
 ���O1 O�


 W�� 34*��         W�@� V@��!H VX@* ��� ��@.        �@�� �� cp�@-� 9�@.
      �� c��f� ,�� &.�	 � +��1 O�C*��0���1 .      c�,@J ���@�� M���
1 

    ���� A��� ,.� �� K�L
 �       W�@� V��!H /a] �� P#�    �@.)  ��@�h
 ?� ��' (         34@* �� �. �p�-� � (���� ��
�H1 % @CI�   ��� � /@*� . ��

         ��
�H /fH �� �. W�� V��!H ���� /k�v &��O0� &���'� c�� c�*
          +���� ��J�� ���� �CI� ��. �p�-� � +��� ���#��� .    M��@�
 ?�*� ��

             &��@�'� ��4- "�� c�* (\��
 (��O� �� +,.�L� A��# ��. +,�,h �
                 /@#� �@� �
���@� ���@��� �@� ���� ��. &CH c���� � (���� ����	

�L��               ��@H �@>4C� ,@
�� '� "�� c�* M���
 Q�����C� � (�0�1 "�\
� ��
 �����-��/*� .  

             (@
�� ��O. K'� Q�� ����' (4��� (	 /*� K� �B
��� d��C� �*���
                ���� ��@J� 34@* ,@^�� �� ��@���� ��,@>� �� �. W�� V��!H � .  (@�

�H��X�    W�� V��!H &��O0� �� 9           A@�)� (@� cp@� (
�� ��O. K'� K�O�� 

 \H ",�            &.�@	 �O�C@*��0 �Z�Ia
� � AI0 '� A]�^ $L- ���� d�
 ,��� �� .  &���'� Q�� M���
      ��	 ,���H �� q�0 V)�4� /f] .    c�@% �� 
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Maize yield and water use efficiency under sprinkle irrigation with different 
levels of salinity

H. Dehghanisanij*1

Abstract 
To determine the effect of salinity imposed by saline water on the yield and water use efficiency of maize an 

experiment was carried out in Eshtehard-Karaj during 2000-2001. The experimental design was based on a 
randomized complete block design with 4 replications. The treatments were four salinity levels of irrigation 
water (3, 5, 7 and 9 dS/m) as vertical factors and five corn hybrids (SC301, POPEN, TWC647, SC647 and 
SC704) as horizontal factors. According to the results, the threshold level of irrigation water salinity in sprinkler 
irrigation methods for corn yield was equal to 5 dS/m and the yield decreased rapidly by increasing salinity. 
Among the variety of the maize, high average yield potential belong to SC704 with 2.84 ton per hectare under all 
salinity levels and SC301 showed lowest yield of 1.67 ton/ha. SC704 was more resistance to salinity stress and 
showed less leaves damages. Accordingly, maize water use efficiency was highest in SC704 and lowest in 
SC301. As a result, pre-ripping cultivars such as SC301 are not recommended where irrigation water is saline.  
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