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Analyzing water-salt dynamics in typical cultivated and
wasteland in Hetao irrigation district of Inner Mongolia
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(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou, Jiangsu 225009, China;
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Abstract; This study was conducted at a typical study area with cultivated land and saline wasteland in Yongji
irrigation area of Hetao irrigation district to explore the water-salt balance mechanism. The soil water content, soil
salinity, groundwater depth and groundwater salinity were observed in field experiments. The water-salt dynamic
and main influencing factors in cultivated wasteland were analyzed and discussed on the “dry drainage” effect of sa-
line wasteland on cultivated land. The results showed that soil water content of cultivated land changed more obvi-
ously compared with soil water content of saline wasteland. The main influencing factors of soil water content for cul-
tivated land were irrigation and rainfall, crop growth, groundwater depth and soil texture. The main influencing fac-
tors of soil water content for saline wasteland were irrigation of cultivated land and groundwater depth. The soil sa-
linity of cultivated land was less than 3.5 g + kg™', which was slightly salinized soil. The saline wasteland had high
soil salinity and the soil salinity was 4.0~10.0 g + kg™ in the central area of saline wasteland, which was severely
salinized soil. The main influencing factors of soil salinity were irrigation and crop growth for cultivated land. The
main influencing factors of soil salinity were topographic geomorphology and groundwater depth for saline wasteland.
The groundwater depth in saline wasteland was lower than that in cultivated land. The groundwater salinity was less

than 3.0 g - L™" in cultivated land, which was brackish water. The groundwater salinity was about 8.5 g + L™" in the
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central area of saline wasteland, which was severely saline water.The saline wasteland, distributing in the cultivated

land gap, was the drainage area for cultivated land when the surface water drainage system was absent.

Keywords: cultivated land; saline wasteland ; soil water content; soil salinity; groundwater level ; soil water-

salt dynamics; Hetao irrigation district
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Table 1  Soil physical properties of cultivated land
+J2RE/ em Fhib Clay/ % kL Silt/ % fibki Sand/ % HIERTE/ (g em™) [ o 71 - 98 Jfi b 424
Soil depth /(<0.002 mm) /(0.002~0.02 mm) /(0.02~2 mm) Soil bulk density International soil texture
0~20 5.02 44.86 50.14 1.68 1+ Loam
20~40 4.97 45.30 49.74 1.58 M B L Silty sandy loam
40~60 4.94 52.35 42.70 1.52 Wi+ Silty sandy loam
60~100 1.92 21.72 76.72 1.51 B+ Sandy loam
100~ 150 1.75 9.91 88.34 1.49 HEFFRD+ Loamy sand
F2 #HiEihTIEMEER
Table 2 Soil physical properties of saline wasteland
+JZ2RE/cm FEL Clay/ % kL Silt/ % PRL Sand% AT/ (g em™) ] s ] - 8 o b 43 2
Soil depth /(<0.002 mm) /(0.002~0.02 mm) /(0.02~2 mm) Soil bulk density International soil texture
0~20 3.47 18.61 77.93 1.56 WL Sandy loam
20~40 311 17.86 79.03 1.54 B+ Sandy loam
40~60 2.78 14.14 83.07 1.58 P+ Sandy loam
60~ 80 3.29 16.15 80.57 1.55 W JFiHE L Sandy loam
80~ 100 3.22 15.54 81.25 1.55 W JFidE 4 Sandy loam
#3 MREREBRSE/mm
Table 3  Irrigation scheduling in the study area
MR %1 WK 5% 2 WK 5 3 IKiHEK 5% 4 WK e
C - First irrigation Second irrigation Third irrigation Fourth irrigation Autumn irrigation
rop species 05-02—05-10 06-12—06-18 07-01—07-08 07-26—08-04 10-05—11-05
FoK Maize 100 100 100 200
YEAE Sunflower 180 100 100 200
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Table 4 Classical statistical parameters of groundwater and soil water-salt in cultivated wasteland

. - 25 e ARSER " "
ik S peas s PR paw ok oz OO g g
Standard .. . R Coefficient .
Land type Item Sample Mean - Minimum  Maximum  Variance . . | Skewness  Kurtosis
deviation of variation
e L ke m> - -3
RIEEACAS (em” - em™) 0.346 0.072 0.103 0.457 0.005 0.208 -1.338 2.020
Soil water content
Jag A Eh B Lol
i i}%ﬁm?g;/.(g? ke™) 160 1.103 0.397 0.426 2.425 0.158 0.360 0.902 0.993
Soil salinity
Cultivated K R
land KA/ m 274 1.529 0.487 0.165 2.445 0.237 0.319 -0.524 -0.003
Groundwater depth
N -l
o FARTAEIE (g - L7 0y 1.547 0.909 0.502 5.370 0.826 0.588 1.789 4.022
Groundwater salinity
Y
FHEEAAS (em” - em™) 0.328 0.074 0.116 0.445 0.005 0.226 ~1.149 1.837
Soil water content
TIEE R/ (g - keg™")
-k 120 1.514 1.120 0.521 5.773 1.254 0.740 1.7 3.146
i Soil salinity ?
Saline K B
wasteland i F/KALERTR/m 190 0.980 0.471 0.000 2.080 0.222 0.481 0.213 -0.361
Groundwater depth
N e
iﬂT7kU1{/(g L™) 190 2.317 2.650 0.550 12.330 7.024 1.143 2.092 3.211

Groundwater salinity
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Fig.2  Soil water distribution of cultivated land and saline wasteland in 2019
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Fig.3  Soil water distribution of cultivated land and saline wasteland in 2020
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Fig.5 Soil salt distribution of cultivated land and saline wasteland in 2020
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