55 38 &5 5 W KA PR Vol.38 No.5
2024 4F 10 H Journal of Soil and Water Conservation Oct. 2024

DOT:10.13870/j.cnki.sthexb.2024.05.034
T FE R BRARAT 25 T, 55 B RD 0 v B R B K ) R R s B R G R [T ] K PR AE R . 2024, 38(5) : 374-384.
GAO Susu, CHEN Jihong, LI Wangcheng, et al. Effect of sand incorporation on hydraulic properties and solute transport processes in moderately

saline soils[ ] ].Journal of Soil and Water Conservation,2024,38(5) :374-384.

BHEXNPFERBIREKAFERSRERIENZIE

SEE Bk, FE R, FHFF!,
WikL, REF, TAHF, & M
A FHERFEARSGKH TSR B 75002152, 5 XK IO K 98 95 525 200 208 3 TR G,
I 750021348 AL A& AL + iR b 54 B IRE B R E 4 L E AR I 7500215
4.7 B BlE A 1R X KB P8 iR K I SR == L R )1 750021)

i E:[BHW] WREARFBE b E R POK R RE s RS RN Em, [FiE] R-HEN L
IR . B 4 A B P LB CKAEB T 0) B1L(B R 10%) B2 1 15%) .B3(B 1 20%) . AF 7% 4 b o 1
AR FB R AT W RS K T R AN s B P A A AR JR AT AL A, (SR ] (OB
0~20% W , 1 #h g 42 00 B 0 52 mi 398K 3 e AE 4R A8 AL, B0 LB K, i S E Y Bh. 74T — R
FTIEAT L EEEKFERM N CK>BI>B2>B3, HB W WHE A, + /N LB 2 UM LB >, +
Berpok e s . IR A SRS R MG K. (O BB R W RS i LW A
B VIR SR BT B] | 58 4 2F 3 W 18] J2 28 3 S J5 i 35 0 2>, Bl B2, B3 &b B8 L 2F 0F 5 i) 43 il B Ko 2>
34.48%,47.22%,69.71% . (3)CED J5 2 Fl W IX A58 T 34 B8 50 4 Wb S LB 00 45 0 F - e i B2 AR 00 , B
AH# T CDE Jr #2 . PO X B AL (4005 K5 00 . 6 7 X BSR4 2 G0 AT 20 B R B0, B4 10 & 19 3% i, - 43¢
FL B T L A gl DX K L R T S A8 e R BOE TS K, MK 3 ) IR B R CRIOR B s, [&ig] &b
B - B RENE A S K R AR A TR L SR A B T R SR O R A K A R R
WFoE S5 R 0] SR8+ 0 R 563 TAERAES 5, Jy Aok 19 IF 90 R0 50 B 4R AL 3030 S HF A SE R AR 5

KEWE: LHOKSREML; BB FiE Lk CDE Ff; WX EIR

FE 4 %S :S153.5 X EkFRIRAD : A XEHS:1009-2242-(2024)05-0374-11

Effect of Sand Incorporation on Hydraulic Properties and Solute

Transport Processes in Moderately Saline Soils

GAO Susu', CHEN Jihong', LI Wangcheng"***, NIU Xiaoxiao', JIA Zhenjiang',
WU Yangyang', MA Dongxiang', LU Hang'

(1.School of Civil and Hydraulic Engineering » Ningxia University, Yinchuan 750021, China; 2.Engineering Research
Center for Efficient Utilization of Modern Agricultural Water Resources in Arid Regions, Ministry of Education
Yinchuan 750021, China; 3.State Key Laboratory of Land Degradation and Ecological Restoration in
Northwest China ,» Yinchuan 750021, China; 4.Key Laboratory of the Internet of Water and
Digital Water Governance of the Yellow River in Ningxia s Yinchuan 750021, China)

Abstract: [Objective] To investigate the effects of different sand blending rates on the hydraulic properties
and solute transport processes of moderately saline soils.[ Methods | Four sand mixture ratios were established
using an indoor soil column test: CK (0 sand mixing), Bl (10% sand mixing), B2 (15% sand mixing) , and

B3 (20% sand mixing), to investigate the solute transport characteristics of moderately saline soils under
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different sand mixing conditions and to perform model simulations. [ Results] (1) In the range of 0~20%,
sand mixing in moderately saline soil will obviously affect the change of soil moisture characteristic curve,
and the larger the proportion of sand mixing, the closer the curve is to the Y-axis. Under any suction
condition, the soil water content was ranked as CK>>B1>B2>>B3, and the larger the proportion of sand
mixing, the more small pores in the soil, the reduction of small pores, and the weakening of soil water-
holding properties. The saturated hydraulic conductivity of the soil increased with the increase of sand doping.
(2) With the increase of sand doping, the solute penetration curve shifted significantly to the left, and the
initial penetration time, complete penetration time, and total penetration time were reduced, and the total
penetration time of Bl, B2, and B3 treatments were reduced by 34.48%, 47.22%, and 69. 71%,
respectively, compared with that of CK. (3) Both the CED equation and the two-zone model can simulate the
solute transport in soil under sand doping conditions well, but the fitting accuracy of the two-zone model is
higher compared with the CDE equation. Analyses of the fitted parameters of the two-zone model showed
that the soil pore flow rate, the water content ratio of the movable zone and the mass exchange coefficient
gradually increased with the increase of sand doping, while the hydrodynamic dispersion coefficient and the
dispersion degree showed a decreasing trend. [ Conclusion | Therefore, sand blending in saline soils can
effectively improve soil hydraulic properties, promote solute transport in the soil, and help alleviate the
adverse effects of salinity on crop growth. The results of this study can provide reference for saline soil
improvement and management work, and provide theoretical support and practical guidance for future
research and practice.
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Table 2 Soil mechanical composition after different sand
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Fig. 2 Characteristic soil moisture profiles and equivalent pore size distributions for different sand blending ratios
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Table 4 CI™ penetration time with different proportion of sand

blending min
w VEEE THEE EAE G
I ] i 1) i 1) 7 I
CK 8 219 13 346 18 500 10 281
Bl 7 882 10 328 14 618 6 736
B2 7 200 8 050 12 626 5 426
B3 7179 7 895 10 293 3114
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Table 5 Comparison of Cl~ penetration curve fitting results by CDE equation and two-region model (TRM)
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Fig. 5 Comparison of penetration curves based on CDE and TRM model fitting
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