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Prediction and Research of Soil Environment Effect Under Light—Saline Water Irrigation.
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Abstract There are many researches on salt water irrigation technology, salt water utilization pattern, impact on crop yield and quality using
salt water irrigation, adaptability of salt water irrigation, and salt water irrigation amelioration of soils, etc. In recent years, environmental ef -
fect caused by light salt water irrigation at the regional scale is concerned. Based on the field experiment in the Inner Mongolia Hongwei test—
ing station, this paper introduced the SWAP model and discussed the conversion relation of soil water salt balance elements and soil salt accu—
mulation trends on the conditions of light salt water irrigation. The prediction results indicated that both in the leaching quota and in the nor—
mal irrigation could lead to the increase of soil salt. But, in the leaching quota, the soil salt in the wheat model decreased 6.5%, 0.7% in the
sunflower model, and 4% in the maize model comparing with the corresponding values in the normal irrigation quota. The decreasing rate of
yield in the wheat, sunflower and maize decreased 1%, 2%, and 6%, respectively. On the condition of the saline water irrigation, unchanging
the irrigation quota and the irrigation water concentration, the soil salt accumulation decreased as trend goes. After about 10 years, soil salt
could reach the recharging and discharging balance. At that time, the soil salt content was 0.185 2 mg - ¢cm™, and increased amount was 0.082 2
mg-cm™. But the soil still was belongs to the light salinity, and the light saline water irrigation couldn 't affect the soil water environment signif—
icantly. Through analyzing the simulation results, this paper indicated that light salt water irrigation was feasible in arid or semi-arid regions.

Keywords light saline water irrigation; leaching quota; SWAP model; Prediction

light saline water irrigation, LR 5 N
[1-6]
o
4a
2008-08-09 m
2007BAD88B04 o Jos van Dam®
( SWAP
nsn2007067) .
1967— SWAP
o o1 SWAP

E-mail nmndysq@126.com [1]
E-mail shi_haibin@sohu.com



962 2009 5

SWAP o SWAP
SWAP N
2,
3 5 em 20~40 cm
N o 5
1 o 1
o SWAP
1.1 - o
2002—2004
2
7.8 hm?, N 2.1
0~5.5~20.20~40.40~70.70~100 c¢m, m, 44 a 2002
1:5 .
3 2002 o LR
1, N 2,
N 5 21
0.608 g-L", LR 3
1.2 0 cm |
80 em | 60 cm
445375 55¢-17! IR
o 029.1.22 0.16g-L"', 3
IR 10 em,

o

SWAP Soil-Water—Atmosphere—Plant

N N

SWAP LR 100 ¢cm
IR o 0~20 cm
o IR 093 g-L™ 20~100
cm 0.5¢g-L", 100 cm
SWAP IR 03 g1,
o N 1 100 cm

1

Table 1 Trrigation norm of crop

Trrigation time Crop o /m3*}13m’z i | s ]
Trrigation quota/m*+hm Total dissoloved solid of irrigation/g- 1.

5 12 —5 14 900 0.608

5 28 750 3

7 750 8.21

7 900 3.06

7 900 3.06

9 2 750 8.07

10 16 1 800 0.608
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Figure 1 ldentifying procedure of SWAP model

2

Table 2 Identified soil hydraulic and solute movement parameter

0./ Ol K./ — A
crop  layer  depth/em Soil texture cm-cm™  cm-em™ em-d” ¢ " diffusion length/em  Molecular diffusion rate
1 0~100 0.05 043 2.35 0.02 1.680 -1.51
12.2 0.01
2 100~300 0.08 043 14.0 0.01 1.684 -1.53
1 0~100 0.08 043 2.55 0.03 1.58 -1.41
12.6 0.01
2 100~300 0.10 0.45 16.5 0.02 1484 -1.53
1 0~100 0.08 0.43 2.25 0.07 1.580 -1.41
16.0 0.01
2 100~300 0.10 0.45 1415 0.0857 1.4844 -143
300 cm 300 em, 0~100 cm 100~300 cm,
IR 10 20 80 cm
IR 093 ¢g-17', IR o
100 cm IR 31¢-L7", 80 cm
100 cm IR 1.0g L7,
LR IR LR
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Table 3 RMSE of soil moisture and soil salinity %
fem
Depth wheat maize sunflower
0-5 5.54 5.14 5.98
soil moisture 5-20 421 426 479
20~40 408 4.60 5.08
40~70 242 4.98 3.55
70~100 2.29 4.89 432
0~5 3.07 2.54 4.58
soil salinity 5-20 0.96 135 2.18
20~40 1.95 118 0.72
40~70 2.58 156 1.46
70~100 1.96 1.07 0.91
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Figure 2 Soil salt dynamic distribution in the leaching
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Figure 3 Accumulative prediction of the soil salinity
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