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Infiltration characteristics of soil moisture in the stratified soil
of heavily saline-alkaline land in Southern Xinjiang

LIU Hongbo'*, LI Xianwen®, BAI Yungang'*, LU Zhenlin"*, ZHANG Bo’

(1. Xinjiang Research Institute of Water Resources and Hydropower, Urumgqi, Xinjiang 830049, China;
2. Key Laboratory of Saline-Alkali Soil Improvement and Utilization ( Saline-Alkali Land in Arid and Semi-Arid Regions) ,
Minisiry of Agriculture and Rural Affairs, Urumgi, Xinjiang 830052, China; 3. College of Water Resources
and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: The water infiltration curve, wetting front, and cumulative infiltration were monitored to determine
the water infiltration characteristics of the interlayer soil under different scenarios. The results showed that, with the
increase of irrigation amount, the water infiltration rate and the migration distance of wet front increased but did not
penetrate to the lowest layer. Under the same irrigation volume, the increase of interlayer thickness compared with
the increase of interlayer position, the change of soil moisture content above and below interlayer was greater, and
the advance time of wetting front migration and cumulative infiltration were slightly higher. Drilling sand irrigation
improved the water infiltration rate, reduced the time of wet front migration, and improved the profile water content
of each soil layer. The depth of wet front migration could reach 100 cm, while the maximum was only 87.8 cm in
other treatments. Kostiakov model could well simulate the water infiltration characteristics of interlayer soil with dif-
ferent profile configurations in heavy saline-alkali land. To sum up, under the condition that the heavy saline-alkali
soil contains interlayer, too low irrigation water or interlayer moving up and thickening are not conducive to water
infiltration. It is suggested that for areas with interlayer soil 60~80 ¢m deep and 10~15 em thick in the heavy sa-
line-alkali soil of southern Xinjiang, appropriate irrigation should exceed 3 150 m® « hm™>, combined with drilling

and sand irrigation treatment. This approach can significantly improve the water infiltration characteristics of the in-
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terlayer soil in heavy saline-alkali conditions.

Keywords: heavily saline-alkaline land ; interlayer soil; water infiltration; drilling and sand filling; southern

Xinjiang region
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Table 1  Basic physical properties of tested soil

+ B TR B A FR 434K Particle composition/ % b HHE ) N 2l ﬁ‘/a\ﬂ(%: Bﬂlﬁ]:ﬁﬂ(i
. Bulk density  Initial moisture content  Field capacity
Soil depth/em (002 mm  0.002~0.05 mm  >0.05 mm Texture /(g em™) J(em® - em™)  /(em? - em™)
0~10 5.87 85.72 8.41 Frib i £ Silty loam 1.65 0.056 0.352
10~20 5.51 86.51 7.98  ByEPBTIE T Silty loam 1.56 0.065 0.337
20~30 6.16 88.08 5.76  pfbEiHEt Silty loam 1.51 0.073 0.330
30~40 5.88 87.39 6.73 Kb FE L Silty loam 1.61 0.071 0.400
40~50 4.32 88.64 7.04  KEPJFE L Silty loam 1.38 0.063 0.329
50~60 5.77 91.02 321 KPR Silty loam 1.56 0.071 0.312
60~70 6.75 90.14 3.1 Bt Silty loam 1.73 0.069 0.284
70~80 4.68 86.13 9.19 KL L Silty loam 1.69 0.067 0.398
80~90 4.29 84.21 1150 B#biE L Silty loam 1.55 0.063 0.410
90~ 100 5.41 89.82 477 BV Silty loam 1.57 0.064 0.381
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Fig.1 Schematic diagram of soil column
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Fig.2 Change of infiltration rate with time of each treatment
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Table 2 Statistics of infiltration characteristic of each treatment
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e g try SRR
FlE ABH N =3 M:an ‘
Kb Distance of Stable Mean infiltration . .. .
infiltration

Treatment clay interlayer  infiltration rate of sediment
rate of clay

from soil rate layer above

surface/cm  /(em + h™!)  clay interlayer interlay(irl
/(em -+ h™h) /(em=h7)
T1 60 0.226 3.696 0.570
T2 60 0.226 2.238 0.426
T3 60 0.213 1.566 0.420
T4 60 3.509 2.250 0.348
TS 50 0.066 1.380 0.126
T6 60 0.100 1.164 0.078
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Fig.3 Change of wetting front with time of each treatment
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Table 3 Linear regression parameters of cumulative
infiltration () with wetting front migration

distance (Z,) of each treatment

il I=aZ+b 2
Treatment a b
Tl 0.4603 -2.7518 0.9963
T2 0.4651 -3.2838 0.9923
T3 0.4243 -2.3322 0.9971
T4 0.8993 0.6224 0.9991
TS 0.4118 -2.3074 0.9921
T6 0.4298 -2.1399 0.9956
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