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Fig. 1. Exprimental Plant 
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Table 1. Soil Chemical Quality before of Leaching in Area No.1 

�q	�

!"�	"�����#���

Sampling 

Depth��

�
9��

Y�?
���

%SP 

�N �
�

�$ #G$3�

ECe��

�!G 
&Q�

����i�

�R�\�Y�?
�

pH��

����4�
9��

���[.\

�
��
"

T.N.V 

��O

E��&4�����������Bm

R�\��#O�
9F��

Gypsum

)
100

(
gsoil

meq
 

OHCaSO 24 2 

�N&6#�

����?)

�"�&)��

C.E.C

)
100

(
gsoil

meq

��

�p 
Q

�3��?) 

ESP

)
100

(
gsoil

meq

��

�N?/"

�jx�

p 
Q

SAR 


9�� 

�p 
Q

�3��?)

ESP(1)��

* 

�
9��

�p 
Q

�3��?)

ESP(2) 

zz��

0-25��41.20 78.20 6.85 70.10 7.34 9.85 7.62 48.54 77.36 41.29 

25-50 42.60 49.10 6.90 68.07��3.87 7.75 5.60 54.27 72.26 44.07 

50-75 48.80 44.20 6.85 63.50 36.24 16.29 5.05 48.59 31.00 41.50 

75-100 45.60 42.50 7.10 67.56 59.09 14.10 4.62 46.93 32.77 41.50 

 
100×

⋅⋅

⋅
=
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NaEx
ESP
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tt 
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Table 2. Soil Chemical Quality before of Leaching in Area No.2 
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Sampling 
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�
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���[.\

��
"�


T.N.V 

��O

E��&4�����������Bm

R�\��#O�
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)
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(
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OHCaSO 24 2 
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C.E.C

)
100

(
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�p 
Q

�3��?) 
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)
100

(
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�N?/"
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p 
Q
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9���

�p 
Q

�3��?)

ESP(1)��

z 

��
9�

�p 
Q

�3��?)

ESP(2) 

zz��

0-25��33.00 46.50 7.10 36.00 6.24 19.90 5.01 36.58 25.18 34.51 

25-50 32.00 36.60 6.95 36.00 6.86 13.70 6.25 30.48 45.62 30.41 

50-75 30.00 38.20 7.10 67.00 7.41 11.71 5.25 30.07 44.49 30.12 

75-100 30.00 36.40 7.20 69.00 24.88 16.43 6.01 29.74 36.58 29.88��

 
100×

⋅⋅

⋅
=
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NaEx
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t 

tt 
)01475.00126.0(1
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+−+

+−
=
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Table 3. Quality of Irrigation Water 

!"�	"�� ��)�����#���

Sampling Date 

EC)(
m

dS��
 

pH 

������&4�#G&3����Bm���

l

meq��

�p 
Q�jx��N?/"

SAR 

�-���

Day 

.�%��

Moon 

,����

Year 

++ + 22
MgCa��+1

Na��

18��12��67��2.025��7.60��7.38��10.90��5.60��

�

�

�

�
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Table 4. Evaluation Empirical Models  
��
4���"��

P
 ��

� R
o

w
 Model��

@��#4��
4!��
Formula��

1�� #L��Linear ba.XY +=��

2�� 
����H���Logarithmic ba.lnXY +=��

3 m'��%��Inverse b
X

aY +=
1

.

��

4 P-	��:�	��Quadratic cbXaxY ++= 2��

5 P'���:�	��Cubic dcXbXaxY +++= 23��

6  ��'���Power a
bXY =��

7 E�
%��Compound X
abY .=��

8 m���S 
)( b

X

a

eY
+

=��

9 3��@����Logistic��)).(/1/(1
X

abuY +=��

10 �����Growth baXeY +=��

11  w�
���Exponential Xa
ebY

..=��
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Table 5. Electrical Conductivity in Different Depthes With Irrigation 

Alternations before and after Leaching in Pilot No.1.�
    

j��.)��#��������v��R�\�Y�?
�����i���$ #G$3��N �
����#�����j2�P�G54������

EC Soil Saturation Extract after Application Different Alternation 

Apply Water 

25=WD��50=WD��75=WD��100=WD��
P ����
Row 

�!"�	"�q	�

����#���

Depth of 

Sampling�
EcmF��

�N �
�

����T?1��$ #G$3�

� ���2��

EC before 

of Leaching�
EiECF 

)25(fEC��)50(fEC��)75(fEC��)100(fEC��

7�H���%��

Average 

)(
m
ds

fEC��

1��
2��
3��
4��

0-25��
25-50��
50-75��
75-100��

78.20 

49.10��
44.20��
42.50 

4.40��
7.40��
44.60��
52.50��

4.70��
7.90 

17.00��
42.80��

3.30��
2.80��
3.20��
8.30��

3.60��
3.20��
3.30��
4.70��

4.00��
5.32��
7.02��
27.07��

�7�H���% Average��53.50��27.22��18.10��4.40��3.70��13.35��

�

�A
�����7�H���%��'S��!�9��� �	�I��U�����2�	�	�'%��	X``��2�	�*�9�%��
�
�������U���

���� �	�I�Y]z]Y��!�lYzX\.	
�����0�;������,-�:�����Ji�K  

�

���
�b:�
9���q	������3��?)�p 
Q�j��.)����P�G54�����!<U.4����� ���2���	������
D����T?1����&�2�����S �

Table 6. Exchangeable Sodium Percentage in Different Depth With Irrigation 

Alternations before and after Leaching in Pilot No.1.�
 

j��.)��#��������v��R�\��3��?)�p 
Q�
9�����#�����j2�P�G54������

ESP Soil Saturation Extract after Application Different 

Alternation Apply Water 

25=wD��50=WD��75=WD��100=WD��
P ����
Row��

�!"�	"�q	�

����#���

Depth of 

Sampling�
EcmF��

��3��?)�p 
Q�
9��

� ���2���T?1��

ESP before of 

Leaching�
EiESPF 

)25(fESP��)50(fESP��)75(fESP��)100(fESP��

7�H���%��

Average�

fESP��
1��
2��
3��
4��

0-25��
25-50��
50-75��
75-100��

77.36��
72.26��
31.00��
32.77��

4.65��
13.81��
52.32��
46.89��

6.25��
12.41��
20.49��
47.67 

3.59 

4.40 

5.46 

3.26 

3.23 

3.03 

1.94 

4.30 

4.52 

8.41 

20.05 

25.53 

�7�H���%Average��53.35��29.42��27.70 4.27��3.12 14.63 

�&����!��:'���!i %��e56%��� ��
�����������	�'%��	����	'�lZzcl���A
�����T6%�

X``� �������4���-�.�����@���
�%YizXY�� Q�!�g�L��	����-��T6%����2�	�	�'%��	�-�����.���%
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Fig.2 Comparison of�Effect of Different Water Application on Salt and Sodium 

Leaching in Pilot No.1. 
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Table 7. Deficit Moisture in Different Soil Layer.   

�"���N��@��
9����

P
 ��

 

R
o

w
 

q	���

Soil 

Depth 

! m�N4�5f��

Layer 

Depth  

mFC
θ��

mc
θ��

���i54�B��

�#�����

)
3

(
cm

g

d
ρ��

@��#/��N��

!@��#4�! mEdF��

Deficit 

Moisture��

�D	-)��

Totally 

1��0-25��25 20.93��11.00��1.40��3.47��3.47��

2 25-50 25 18.65��14.15��1.52��1.71��5.18��

3 50-75 25 17.00��13.20��1.48��1.41��6.59��

4 75-100 25 17.00��13.20��1.48��1.41��8.00��
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)( D
d dmFCmc ××−

=
ρθθ��
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Table 8. Result of Evaluated Empirical Models in Pilot No1. (For EC) 

��
4���"���N��g�M �#frCoefficient������42��

�j�/0������
Paramenters Statistic��

�P
 ��

R
o

w
 

Model��

!@��#4��
4��
Formula��

a b C d��R² R 

�tUQ

�.D4����

B�����

1�� #L��Linear ba.XY +=��-0.075�0.190�-�-�0.294�0.542�0.0450 

2�� 
����H���Logarithmic ba.lnXY +=��-0.130�0.077�-�-�0.626�0.791�0.0007�

3 m'��%��Inverse b
X

aY +=
1

.��0.086�-0.048�-�-�0.847�0.920�0.0000�

4 P-	��:�	��Quadratic cbXaxY ++= 2��0.069�-0.337�0.330�-�0.579�0.761�0.0086�

5 P'���:�	��Cubic dcXbXaxY +++= 23
��-0.059�0.410�0.840�0.493�0.761�0.872�0.0019�

6  ��'���Power 
a

bXY =��-1.622�0.023�-�-�0.779�0.883�0.0000�

7 E�
%��Compound 
X

abY .=��0.322�
0.121 

�-�-�0.538�0.733�0.0028�
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Fig.3S Comparison of Water Application on  Salt and Sodium in Second Area in 

Leaching Pilot No2. 
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Table 9. Results of Evaluated Empirical Models for Leaching EC in Pilot No.2  
 

�"��
4����N��g�M �#fCoefficients ��
����42��

�j�/0������

Accounting Statistic��

�P
 ��

R
o

w
 Model��

!@��#4��
4��

Formula��
a b C d��R² R 

��.D4�tUQ

B���������

1�� #L��Linear ba.XY +=��
-

0.091�
0.264�-�-�0.293�0.541�0.0303�

2�� 
����H���Logarithmic ba.lnXY +=��
-

0.140�
0.123�-�- 0.665�0.851�0.0001�

3 m'��%��Inverse b
X

aY +=
1

.��0.059�0.036�-�-�0.800�0.895�0.0000�

4 P-	��:�	��Quadratic cbXaxY ++= 2��0.078�-0.376�0.410�-�0.563�0.750�0.0046�

5 P'���:�	��Cubic dcXbXaxY +++= 23��

-

0.077�
0.505�-0.954�0.574�0.791�0.889�0.0002�

6  ��'���Power 
a

bXY =��
-

0.917�
0.073�-�-�0.633�0.795�0.0002�

7 E�
%��Compound 
X

abY .=��0.469�0.221�-�-�0.450�0.670�0.0045�

8 m���S 
)( b

X

a

eY
+

=��0.311�-3.027�-�-�0.504�0.710�0.0021�

9 3��@����Logistic��*)).(/1/(1 XabuY +=��2.190�4.199�-�-�0.447�0.668�0.0047�

10 �����Growth 
baX

eY
+=��

-

0.758�
-1.508�-�-�0.450�0.670�0.0045�

11  w�
���Exponential 
Xa

ebY
..=��

-

0.758�
0.221�-�-�0.450 0.670�0.0045�
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Table 10. Results of Evaluated Empirical Models for Leaching ESP in Pilot No.2�

��
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w
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!@��#4��
4��

Formula��
a b C d��R² R 
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B�����

1�� #L��Linear ba.XY +=��
-

0.163�
0.489�-�-�0.405�0.637�0.0107 

2�� 
����H���Logarithmic ba.lnXY +=��
-

0.235�
0.235�-�-�0.790�0.889�0.0000�

3 m'��%��Inverse b
X

aY +=
1

.��0.083�0.126�-�-�0.704�0.839�0.0001�

4 P-	��:�	��Quadratic cbXaxY ++= 2��0.157�-0.741�0.777�-�0.832�0.912�0.0000�

5 P'���:�	��Cubic dcXbXaxY +++= 23��

-

0.079�
0.590�-1.314�0.937�0.936�0.968�0.0000�

6  ��'���Power 
a

bXY =��
-

0.834�
0.148�-�-�0.478�0.691�0.0043�

7 E�
%��Compound 
X

abY .=��0.562�0.364�-�-�0.243�0.493�0.0620�

8 m���S 
)( b

X

a

eY
+

=��0.277�-2.255�-�-�0.375�0.612�0.0153�

9 3��@����Logistic��*)).(/1/(1 XabuY +=��1.866�2.386�-�-�0.256�0.505�0.0545�

10 �����Growth 
baXeY +=��

-

0.576�
-1.010�-�-�0.243�0.439�0.0620�

11  w�
���Exponential 
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ebY
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0.364�-�-�0.243 0.439�0.0620�
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Table 11. Empirical Leaching Models for Pilot 1 and 2 
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