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 ���(� �	��) ��5 ��� !���� !�<=+ ��> �1	�� ����� �� ��)��� �	� ������� �:�?'� �� ���� �� 5... @��;� 5 AB�� ���� ��:� 
�

 &	�C� D�; �� �	 ��5�C� ��������� �������:  .�) ��� ��0�� � �	� �� �'����E1�� ������
 �	
 �� �� ����� �F ��)dS/m 

GH/JJ=EC !L/JM=SAR (��-8 5 �� 6�+ ���N�) 5 %)G/PQ= ESP !dS/m P/GL=EC (  !��� ���� �(��� �:�� �' *�F

��8 5 ���� !R<-S	��� T��$ "�	#� .�U���� ��?'� V-?C� W�E: 
� �)��$-� �� 5 ��5� �� �<�?'B, ��)$:$ �?�F ��?X%��: .

Y	 $� 
� R, ��)����� 5 ZE?�� �(�[\ ���. �� �)�����$:$ �E?X� ]B, *�-S'� ����� A�\  . �������	�, �� ��E%�� ^�(� 5 ��C[� 

�5� �� !�E1�� ��)JQ 5 GQ�?=, 5 ��� ]��� �� �
5�  D��(� &'��� �	�=�� �+�� �['�2� �� 5 �� �� �� !��P/Q$ _�`:�  . ��)���
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� �)�� " $� 
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�� ����� �	
� �	� �� ����� ����� �� ��� ���� �� 

�
� ��	� ��� ��� 	��� �! �	
����!	� � !	�"#$ %��&'� 

�! ��� ��� ��� � �� ��� �(��) *+, � �#)*+, 

��
- �� ��#� ��.�/ (Hentah, 2008). �	
� �	� �� 
 .�12 ��� ����� ���3���� 4	5�   6+� �� !��

���	7) �� ��� �8��� �! �����+� 9� �� ��	�� �!�:;�� 
�'	< .��=) )Ayars & Schoneman, 2006(. �� �@� 

��� ���	
� � �� ������ ��	A ��� � B�$����	
� �	� �� 
/ 61�� .C�� � .�12 ��� ����� 6��D 	;1� ����$ �� �
)

 E5"� 	� �/ FG�� 	��� 	� ��H$ �D 6I� ���� �!��
JK� �/ ��) 6��$� �� B�)���� ��� �! 4H�� %��D ���+

� L=I �� M�, N	#)�!�� )Khatir Nameni, 

2005 .( �D �O)/ ���� P�#Q� ��G ��� �D � ��� R/ F���� 
�� � �!�� S	;I! �! TG��� ��� �! &) ����� ��	� .)���

 !����	
� �	�)	� ��	�  B. 	��� !��� �! �!��� �����D
 ���R/ ���.� ��O)� M�, U#) �H� 	� 6I�  .U#) �� �

 �! P�"K���5�� 	�� 	� �+�� / �� ����R/ �� %��&'� ��� �
�� %��D ��.���� . .��/	� �D !��! �3;1� ��� �� 	V) ���

 U#) WD �� 	;+� �� � 	;#D U#) ���2 �� �� ���	-
 �� �!������.��� ����/ R/  )Abdollahi et al., 

2006(.  �� �@�X.� �� ��;I�� �! �	
� �!	��� R/ F���� �� 
6I� ���� �� ����� ���� ����� ���I��� B��� M�, � 

�'�"$ B���YA ���� ����! �D.��� �����! �� � �� 

Ahkani, 2002)  .(Meibody & Sandgol, 2007) 
Baghestani(� ��
Z� ��D .)��!  ��	� %��2 [�(�

!&� ��;I� �! ���� ��  �'�"$ ����� �� ���� ���� �� 
 �� � �;'	� *#� ��;I� ��� �)���� J��	� �! !�-��

 � ���	2%��&'� �� F��	� �
)/ �� ��G �(� &�/ 6�'�� 
!�#) .*#) ����� �� �� ���, .�� ����� X�	G� �! 6I�!

 � ���	2 � .��! ��+) !�,%��&'� �������� �
)/ ��    .)���
�#� � ���� %��2 [�(� �!! F��	� !�O�� ��G �

������	��� � �� !��� *#) ����	
� �!	��� ��	� .)	�. 
)Rahbar et al., 2006(B �G ���K� �I�	� �! 

 ������I\ �O;) B���� �� ����� �-��, � ���� �)�� 

��)�� ����� �D .�;'	 BT'�� ��� %��� ��&� � ��� !�Q��
�)�� Atriplex lentiformis!��! ��	� P�� �=�	��!  . �!

� �D �����K)Rastegari et al., 2008( ��7�� �� B
�	� �)�� ������I �� �����! � �;Q�< ��� ����$ �� B]�!

 ��O)� !&� W^'� ��_ ��5�� �! ����! ��1� �5K� J��	�
 !	@"#$ �D .).I� �O;) ��� �� .)!�!��� %`� 6��8� 
 �/ ����/ � ]�! �	� �)�� 6��D � �!�����Y�	�� ������  W

%��D �! �
-�� EC,SAR, pH 6I� �;��!.  �!
&) ��;1D�2 �� ��� �;'	�/ �8��� �! a�"b�	�/ 6��� �� 

 6��!	�c �C� d �� P�I �! ��� ef �!�� ��;�� �! �� 
 6I� �;��! .C�� U+,)et al, 1995  .(Rafiq �!

 J��	� �! �� 6I� �.� �!�! ��+) &) ��!�I ��
��,
gh�
������"b�	�/ E";`�  6I� �;1)��� a�� ����$ *� ��� 
�'�"$ / ��#+� R�, ���. )Khair & Squires, 1994(. 

 �! �I�	� �� �	3�!(Jordan et al , 2009) ��O)� 
;) .)!�! ��� �!��� 	�i� ����/ ��! �� .�;'	� �O ��&�

 �� ���+�/ ��&� �C� �;��! a�"b�	�/ ���� 9�.C��
Y3) 	�i� ����/ ��! ���.)�6I� �;��. 

X.� ���BT�K� ��� �! 	7) !��� �������  ��@�� !	���� 
R/ ��	�� ��� �Q�	� �)�� �I 6��D �� �5��� �! ����� 

Atriplex lentiformis, Seidlitzia rosemarinus 
,and Nitraria schoberi.  �! B��5�� ��� �8��� �

 !	@"#$ �Q��! �������! � B����/ E";`� ���
�O#� M�, ���� N	#) 	� ���+�/ 	��� � �!��6I�.  

  

 	 
���	� ��  

� ���������  

 !��� ��5�� �I�	� ���'�	V- P�G ��cd B�-�! dc 
 � ���!jd ��'�	V- k	$ � �)�� cd B�-�! le � ���! 

jd �� �-�� �� �D !��! ��	� !&� ��D!�� P�#� �! B�)�� 
 ��&� *�	��	=�/ ��K������ ���-  �� ��mf �� \f 

�� 	;#"�  .��� .�3)�� ���! �� �)�C�I j\ �� ef 
S�1"I B��! ��+� �� d/cd �-�! S�1"I � ��#� 

 ��! ��jm�� 	o< 	�� �-�!   .I� .	�����1��  B�p	=�/ �.��
�	� �! ��5����� ��	� *+, � �	� ����� � R/ J  !	� .
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 #�� $%&��& �'	() *���� +�,� $��&-	/�� � *��� +��0123 #���� $4 %�56��� $�3�� +789 �& $��:��  4;2                                                      ��� 

 �)�C�I 	`=� ��&�lfff;#"� B�!�� 	�� ��G�  ��#� ��
 �� 6I�df 	��	� ���� ���.I	� &) ��- Baghestani 

Meibody & Sandgol, 2007)(.  
  
� �	��� ���  

 &��2 W���� �! E";`� q��) �� 	7) !��� ����� �Y� ��;I�
���O#� ��
)�;I� �F#-  � ���/  �� U� 	� ���) ��� abI

 �#� �! �D B6'	� ��	� �I�	� !��� �
)/�)�� ���) ��� ��
 ��rd �� \f!�� .<�!  .�Y� 6+� �� a2��."� �! �� ���

 ��;IH2�#�.� ����/ �
)/ .) . �<	$ �Q� ��	�
 LI��� �Q=G ��	���."� P��;)�  ��%����/ ��� �� ��s 

� ��5�� t�, � R/� .�/ W#$ ) P��.-j � e(  6��
) �! �
�.��2 .
� �"3�- t��2 �8��� �� �+`� �� ���!�� �

 4	G ��	-� ��7�� %��&�.� . 6"bI� %����/ 4	G
 LC�� �! 9H2t�"� �� �� �'!�:� W��� �l �8��� �! ��	�� 

 �	-� uK� !���.� �� �/ �! �� 9	� �� ��! W��� �"<� �
 � ����/9	� ����+) �$	' � 6I� ��� v�) �.��! .

 ����/9	� ��6I� �.� ��O)� �;+2 � ��- ��� ��  .2 a
 �.� �!��/ ��9	� ��� �+����/ ���P�
) P��;)�  6��� � ��

 ����/ .� ��O)� �Q=G �<	$ �! �
)/9	� ��� �� %����/ 
��! �� �-��  �� ���� 61� � �! ����	
� �	� ��"( *� �� 

.� ��O)� ��5�� �! !�-�� ��_ . WC! %��&� ��! ����!
��5�� �! ��I	� jf ��! � ���� ef ���� ��	�  !�O��

 J��	�!	���� �� � !�� R/ 	;#D �	
� �	�P��	' ��  :

100

.)( DPbPWPFC
d

−= �=I�K� ����/ R/ T#$ .� 

 �/ �! �Dd�FC,PWP,Pb,D R/ T#$ L�	� �� 
B����/  ��!	�x2 �5�) B�	��Z y�:`� ��� BM�, T#$

.)!�� �$��� 6'	Z .( � ���! . ��&� FC� PWP �� 
�	
� �	�� ��K���� 6'�� �� q��	  L�	� �� BM�,z{ � 
|{.�/ 6I.� .<�!  (Hansen et al ,1980). 

 P��	' 
ECwECe

ECw
LR

−
=

5
 .<�! �Q� ��7�� �� 

���+�/ (LR) �	
� �	�.�  ) .w EC ����/ R� ���� 
 �EC e�D 6I� ����  |{!  %��D .<������  !�O�� 

��.�D .(Ayers & Westcot, 1985)   

/ R/ T#$���� :  

mcm
mcmg

d /16
100

)1)(/6.1)(10( 3

==  

���+�/ .<�! :  

%301003.0
25.11)105(

/25.11 =×≅
−×

= mds
LR

  
)��  6I� ��� 	� k	' �O����! ����� �+�� F���� �� �-��

 �� %� �D}f %�� JI�� R� RY- T#$�� �+j  �	;�
�� 9��< M�,!	�.(  

 ���� %� .�� �� a2 ����� �� a2 � F5� ���G WK�
 ���! �! �!	D U+, ���{-�! �S�1"I  9.� �� �z 

�HD��� �! 6$�I U+, �!�� ��� B/ �Q� �
).�.   
 �! �.�/ 6I.� U+, �!��9	� ��� �-�� �� B�+����/ 

 �� � 9H2 6"bI� ����/ 4	G ���	
� �	� ��&'� �	) �� 
Excel W"K� � ��&O� !��� /6'	� ��	� ����.  

 �I�	� ��7�� ����x�� ��� �8��� �! t�, W'�	2 t�, 
 ��	+� � 	o( uK� !���.� . ��	� �! *#) N	#) �I�	�

�)�#) %����/ ��	-� �(���!	� ��s ���a2 � %2 �� 
 � �
� t�, E";`� ��#$� �� B����/ ��	� N	#) �I�

 �
)/ 9�$HG� �� t�, �����	
� �	� .�. 

  

 �����  

;)�����.)� �� W<�( � �	� ���C�� � �� q��	� ���x� ��� 
� M�,  R/�	-� WK�� P��.- �! 4	G j � e �.� 	D� 

6I� .��#��!�! �  ���C�� @o� �� !	@"#$ �� q��	� � U
�)��  �/ ���! � ����� P�.- �! l6I� �.� 	D� .  
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�� 

meg/100gr  
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�	���  

)T.N.V%(   

��� ����  

(%)  

 ���	�

 �!��"!��

dS/m  

	#
�� �� $"

 &���pH)(  

 	'*�

&���(%)  
+��  

 +,-

 .��

(cm)  

SCL �/��  �/�  �/��  ��/�  �/��  �/�  ��  Az  ���  

SCL �/�	  �/	�  �/�	  	/�  �/��  
/�  ��  C 1zy ����  

SCL �/��  �/��  �/�
  ��/�  �/	�  �/�  ��  C 2y ����  

SCL �/�	  �/��  �/��  
/�  �/	�  �/�  ��  C 3 y �����  

  

 

������ ��	
� ����� ����� ��� �! �
�����   

m.eq./lit 
 
 

SAR 
  

&�,/� 0�#��� �� ��	
 ��1#�� �#23� 0�#�4 &�,/� �� 5�6��
 �3� 5����!#� 5����� 

 
pH 

EC 
dS/m 

�/	� �/		� �/�� �/	� �/	
 �/	�
 �/�� �/�� �/  � �/� ��/		  
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���� ���� ���� ��	
���

���� ���� ���� ����� 

��� ��� ��� ��� ��� 
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���� ���� ���� ��	
���

��� ��� ��� ����� 

��� ��� ��� ��� ��� 

 ��
�����	��� 

  

  

 ������ !"#$% &"	�'� '* ���� +,�� -	�./* 01	"�*� 

��� 
����� � �
���� ��!� �"��� #$�" �
���� %�&�
�� F 

��	� �/���� � �/����  

�!�"�� !#� �/������� � �/������ ∗∗�/���� 

$	%� &'� ��() �/��� � �/���  

��"* +�, �/������� � �/������ ∗∗��/��� 

�!�"�� # ��"* -��.01 �2� �/������ � �/������ ∗∗
�/�� 

�() �/����� � �/����  

-3 456 �/������� ��   

    ∗∗���� ���� 	
 �� �� �� ���.  
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 234����� �@A%   �3��� � ��	��� ����� �	
�	���	
	�� ��   

  

  
  

 234�� B��1  C	� ��84 �	
&�D��	��� '* �  0D �'�� �� ��� 	� ��	��� '* ��� ��� �'�� +6  
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The Effects of Saline Groundwater on Soil Properties  
and Yield of Three Range plants in Saline Soils 
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Abstract  
The use of saline groundwater resources, in addition to save fresh water, could be used in production 

of forage in saline soils. In order to do it, the area in northern Ardakan, Yazd province with saline 
ground water (EC= 11.25ds/m, SAR= 16.7) and saline and alkaline soil (EC=27.3ds/m, ESP= 30.2%) 
was selected for planting of Atriplelentiformis, Seidlitzia rosemarinus, and Nitraria schoberi. The 
seeds of plants were collected from different areas of Yazd province, and were planted in nylon pots in 
greenhouse and transplanted as split plot statistical design in the field after one month. Based on the 
potential evapotranspiration of the region, the plants were irrigated as furrow design with leaching 
fraction (LF) = 0.3, and in 10 and 20 days intervals. After six months, plants were cut from near the 
soil surface and dried in oven at 60 °C for 72 hours. The dry matter of each plant weighted and 
analyzed statistically.  The results indicated that there are some significant differences between dry 
matter of plants and the irrigation periods. Among plants, Atriplex lentiformis, with ten days period of 
irrigation had the best yield in this experiment. In addition, LF of 0.3 could decrease the salinity of the 
surface soil layers. This reduction was higher than in ten days period of irrigation. 
 

Keywords: Ardakan plain, Saline groundwater, Atriplex, Seidlitzia, Nitraria, Forage yield, Leaching 
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