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Experiments on Hydraulic Characteristics of Salinized Soils Improved by Conditioners in

Yellow River Diversion Irrigation Area of Ningxia, China

ZHANG Wensheng', JING Hefang®*, WANG Weihong?, DOU Bingyan®, CHEN Qiutong'

(1 School of Mathematics and Information Science, North Minzu University, Yinchuan 750021, China; 2 School of Civil
Engineering, North Minzu University, Yinchuan 750021, China; 3 School of Civil and Hydraulic Engineering, Ningxia
University, Yinchuan 750021, China)

Abstract: To study the hydraulic properties of salinized soil improved by organic and inorganic soil conditioners in the Ningxia
Diversion Irrigation Area, a salinized farmland was chosen for soil improvement and planting experiments. Soils improved by
various conditioners were sampled from five layers for column infiltration tests in a laboratory. Soil water content and pressure
head were measured with a pressure-membrane meter, and the infiltration coefficient was measured with a self-circulating Darcy
infiltration tester. Based on the measured data, van Genuchten (VG) model was employed for inversion calculation of soil
hydraulic characteristics, and soil water characteristic curves of each layer were comparatively analyzed after different
conditioner treatments. The results showed that: (DSoil water contents after improvement were generally greater than that of the
control group, and especially, soil water contents improved by the organic conditioners were greater than those by inorganic
conditioners at the same soil suction. (2Soil water characteristic curves and the parameters in VG model changed greatly after
improvement compared with the control group. Soil bulk density improved with organic conditioners decreased obviously, but
it changed unclearly improved by inorganic conditioners. @Compared with the control group, the movement of wetting front and
soil water infiltration coefficient increased to different degrees after improvement, which were better when improved with organic

conditioners than by inorganic conditioner-s. In conclusion, soil conditioners can affect soil bulk density, water content, rate of
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soil water infiltration and other hydraulic parameters, indicating that they can change soil structure to a certain degree, organic

amendments (cow dung and furfural slag) have better effects for soil properties than inorganic amendments (desulphurization

gypsum and fly ash) .

Key words: Soil salinization; Soil column test; Infiltration coefficient; Soil water characteristic curve; Yellow diversion irrigation area
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Table 1 Physical properties of tested soil
TR BE (em) 251 (g/em’) Wh(%, V/V)  BR(%, V/V)  Ek(%, V) Ay
0~10 1.508 27.43 59.98 12.59 HrE 1
10 ~ 20 1.680 29.42 57.04 13.54 ML
20~ 30 1.806 24.82 62.46 12.72 g
30 ~ 40 1.785 20.88 67.16 11.96 ML
40 ~ 50 1.808 17.76 69.36 12.88 i
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Table 2 Basic chemical properties of tested soil
TR pH HCO; cr SO; CO; Ca®' Mg** Na' K' WAL ArihE
(cm) (g/kg) (gkg)  (gkg)  (zkg)  (gkg)  (gkg) (gke)  (g/kg) (%) (g/kg)
0~20 8.1 0.51 0.15 0.1 0.06 2.09 0.74 0.85 1.15 17.60 5.65
20 ~ 40 8.6 0.53 0.34 0.11 0.02 1.15 0.41 0.64 0.9 20.65 4.18
40 ~ 60 8.7 0.38 0.29 0.09 0.01 0.89 0.35 0.51 0.83 19.77 3.35
60 ~ 80 8.7 0.33 0.25 0.08 0 0.84 0.33 0.45 0.67 19.65 2.95
80 ~ 100 8.8 0.37 0.27 0.1 0.03 0.91 0.28 0.49 0.56 21.88 2.35
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Fig.1 Pressure-membrane meter
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Table 3  Soils tested under different conditioners
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CK =H 0
S1 Bl i 5.08
S2 42 9.36
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Fig. 3 Measured soil water characteristic curves of different soil layers
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Table 4 Fitting parameters of soil water characteristic curves of different layers under different cases

IR BE (cm) b 6, 0, a n RSS
0~10 CK 0.027 0.588 0.320 1.247 227%x10°*
S1 0.031 0.283 0.009 1.300 2.65x 10
S2 0.197 0.368 0.339 1.249 1.04x 107
S3 0.035 0.598 2.751 1.189 7.03x 107
S4 0.038 0.481 0.428 1.237 2.14x 10
10 ~ 20 CK 0.056 0.541 0.153 1.302 6.20x 107
S1 0.136 0.256 0.011 1.598 2.11x10°
S2 0.115 0.454 0.156 1.301 1.56x 107"
S3 0.040 0.302 0.021 1.412 424 %107
S4 0.087 0.326 0.149 1.310 1.14x 107"
20~ 30 CK 0.072 0.595 0.659 1.228 1.04x 107"
S1 0.094 0.393 0.112 1.264 6.45x107°
S2 0.139 0.437 0.338 1.249 1.43x 107
S3 0.070 0.442 0.369 1.245 6.93x107°
S4 0.067 0.318 0.291 1.250 5.64x107°
30 ~40 CK 0.118 0.376 0.293 1.250 3.36x10°
S1 0.220 0.637 0.645 1.244 1.25% 107"
S2 0.210 0.380 0.019 1.952 337x107°
S3 0.059 0.471 0.309 1.249 6.15x107°
S4 0.137 0.359 0.262 1.250 2.25x%x10*
40 ~ 50 CK 0.080 0.535 0.265 1.261 1.67x 107
S1 0.032 0.364 0.016 1.219 5.05x107°
S2 0.199 0.370 0.339 1.259 1.02x 10"
S3 0.054 0.670 3.294 1.216 7.46x 107
S4 0.059 0.243 0.010 1.583 3.53x10°
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Fig. 4 Soil water characteristic curves of different soil layers fitted by VG model
%5 FR¥RFLEEEELIESE(gem’)
Table 5 Soil bulk density of each layer under different soil conditioners
H)Z TR (em) CK S1 S2 S3 S4
0~10 1.388 3 1.244 6 1.347 4 1.296 5 1.488 9
10 ~20 1.462 9 1.3950 1.2745 1.3459 1.291 8
20 ~ 30 1.362 0 1.413 1 1.3115 1.4109 14125
30 ~40 14135 1.277 4 1.4183 1.214 8 13926
40 ~ 50 1.4137 1.446 6 1.3151 1.467 9 1.405 4
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