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Effect of mineralization degree of infiltration water on infiltration
characteristics of severely saline-alkali soil
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Abstract: One-dimension vertical water infiltration experiments were conducted using a vertical soil column. The
study was conducted to study the relations between cumulative infiltration, wetting front depth, soil moisture content, in-
filtration rate and infiltration time under different mineralization degree of infiltration water. The results showed that cu-
mulative infiltration, wetting front depth, soil moisture content increased with the mineralization degree of infiltration wa-
ter. However, compared with fresh water, the changes of wetting front depth and cumulative infiltration of 2, 3, 4 g-L~!
and 5 g-L " is smaller. In the same depth of soil, soil moisture content was characterized by fresh water <5 g-L~! <
3g:L'<2g:L'<4 g-L7'. Cumulative infiltration was in good linear relationship with wetting front depth under
brackish water irrigation. The Kostiakov infiltration model, Philip infiltration model and Green — Ampt infiltration model
was compared in terms of quantifying saline water infiltration process, by which Kostiakov model was proposed.
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Table 1  Granulometric composition and classification of the experimental soil

PRI ZH A Grain composition/ %

it — : — et 381
Soil R (2 ~ 0.02 mm) B (0.02 ~ 0.002 mm) Fik( <0.002 mm) Soiltexture
Sand grain Cosmid
£h8% + Saline-alkali soil 75.70 2.78 P JFi4E + Sandy loam
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Table 2 The chemical composition of different saline water

T/ (g L1 NaHCO; NaySO, CaCl, MgCl, NaCl
Mineralization /(g L1 /(g L7h) /(g L7h) /(g L1 /(g L7h)
5.001 0.898 0.828 0.647 0.923 1.705
4.000 0.718 0.662 0.518 0.738 1.364
3.001 0.539 0.497 0.383 0.554 1.023
2.000 0.359 0.331 0.259 0.369 0.682
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Note: 1, water hose; 2, soil column; 3, markov bottle; 4, air inlet vent;
5,air inlet; 6,desk; 7,soil extraction port
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Fig.1 Experiment device diagram of one dimension

vertical infiltration test
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Fig.2 Relationship between cumulative infiltration and time

under different mineralization degrees of infiltration water
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Table 3 The fitting results between cumulative infiltration and time

S8 WALJE Mineralization/(g-L™")
Parameters ¢ cx) 2 3 4 5
K 0.6132  0.7033  0.6558  0.6026 0.67220
p 0.4418  0.4982  0.5144  0.5202  0.5092
R 0.9955  0.9991  0.9997  0.9992  0.9985
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Fig.3 Relationship between wetting front depth and time under

different mineralization degree of infiltration water
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Table 4  Relationship between wetting front of soil and cumulative infiltration volume

S8 W 4LJE Mineralization/ (gL~ ")
Parameters 0(CK) 2 3 4 5
A 0.1441 1.6165 1.598 1.5311 1.7824
8 1.2732 0.5137 0.5192 0.5212 0.5005
H/I 0.23500-531 2.29850-015 2.4367.0-00% 2.5408°-%! 2.65161 0%
RHEIEE S BRAB X RBEGIA, LK S, P

BEHE AB KB AL BE B3, 005 R ¢ Wbz 1
R BPRFRAS & B O AL B B nmi g ok LG
S5 RS S 4 ] — 2
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Table 5 The fitting results between wetting front

depth and cumulative infiltration

i H WAk Minera]izalion/(g‘]f )

ltem 2 3 4 5
Cc 0.3968 0.3981 0.3916 0.3955
R? 0.9994 0.9998 0.9998 0.9997
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Table 6 The analysis results of three models
S p B 4L Mineralization/ (g L™")
BT Model B3 - £
Parameters 0(CK) 2 3 4 5
a 0.6542 0.4766 0.4696 0.4563 0.4515
Kostiakoy F278 0.4574 0.3329 0.3340 0.3025 0.3066
Kostiakov model R? 0.9688 0.9863 0.9905 0.9820 0.9849
I Significance % % * % % % * % % %
S 0.5852 0.7310 0.7208 0.6888 0.6540
Philip £53 A -0.0037 0.0003 0.0019 0.0019 0.0050
Philip model R? 0.9881 0.9693 0.9919 0.9802 0.9665
I Significance ® % * % % % * % % %
K, -0.0058 0.0050 0.0083 0.0085 0.0096
Green — Ampt F78) S, -57.51 87.79 49.27 41.72 41.17
Green — Ampt model R? 0.9873 0.9585 0.9793 0.9703 0.9482
I Significance ® % * % % % * % % %
HE Note: *0.01< P<0.05; * ¥ P<0.01.
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