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Abstract: To irrigate fields of heavily salinized-alkalinized soil with water from melting saline ice is found to have an apparent
soil ameliorating effect. Melting of saline ice is a dynamic process of meltwater in quality and quantity. To explore feasibilities of
using saline water to irrigate fields of saline soil for soil amelioration, in this paper an experiment was designed to simulate
infiltration process of water from melting saline ice into coastal saline soil. A soil column experiment was conducted in this study.
The experiment was designed to have three treatments and a CK, i.e. gradient saline water infiltration (GSI), mere saline water
infiltration (DSI), melting saline ice infiltration (MSI) and fresh water infiltration as control (CK). The saline water used in the
experiment was set to be 15 g-L™" in salinity and 314.3 mm in volume. Besides, according to the variation of meltwater in salinity
and volume during the melting process of saline ice, four batches of infiltration were designed for Treatment GSI, with melted
water different in salinity and volume (81 g'L™!, 19 gL', 3 gL' and 0 g'L™" and 25 mm, 125.8 mm, 94.3 mm and 69.2 mm,
respectively, for S1, S2, S3 and S4). The four batches of water were charged one after another when the previous batch totally
infiltrated. Results show that infiltrating water went down deeper and faster in all the three treatments than in CK within the same
time period, and in Treatment GSI than in Treatment DSI during the initial infiltration stage. In Treatment DSI, each batch
infiltration significantly increased the next batch in infiltration rate for the first two batches, but for the last two, Treatment GSI
fell significantly behind Treatment DSI in infiltration rate, owing to the lowering salinity of the infiltration water. At the end of
the infiltration, the treatments were found following an order of DSI > GSI > MSI in water and salt content in the 0~40 cm soil
layer; Treatment GSI and Treatment MSI were quite similar in soil water and salt distribution and reached up to 92.87% and
91.38% respectively in desalinization rate, which were apparently higher than 74.74% in Treatment DSI. The above findings have
made clear the characteristics of the infiltration of saline water varying in salinity in coastal saline soil, and batch infiltration of
saline water had an effect similar to that of infiltration of melting saline ice on desalinization, which provides an useful means to
simulate infiltration process of meltwater, changing in salinity and volume with the saline ice melting, and a theoretical basis for
the technology of irrigating saline soil with saline and fresh water alternative.

Key words: Coastal saline soil; Gradient saline water infiltration; Infiltration process; Soil water and salt distribution
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Table 1 Ions contents of the tested water and soil

CO;* HCO; SO Ca* Mg** K*+Na* 4x4k Total salt
MR 4 Soil samples/ (g'kg™!) - 0.21 19.22 3.32 0.55 1.31 11.79 36.40
7K Saline water/ ( g'L™") - 1.54 1.34 0.20 0.55 4.64 15
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23,
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Fig. 2 Variations of cumulative infiltration and infiltration rate with infiltration going on relative to treatment
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Al 7K A B A 4 K 2 R IR IR K AR B, K Ak
Frf, DSI A3 4 58 5K R hem (33.82% ), HIKHh
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MSZHR . U EZEREY . BUKEIRAB T
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Table 2 Cumulative infiltration, infiltration rate and migration distance of wetting front relative to time period of infiltration and treatment

) A B[]
YN £ict o Qb B
Infiltration time /min
Infiltration parameter Treatments

0~24 24~1 142 1142~2702 2 702~4E T

EVEUN 3 CK 15.60+1.48¢ 47.40+9.53b 17.40+4.16¢ 8.70+2.70¢
Cumulative infiltration /mm DSI 19.70+1.06b 128.40+15.04a 131.60+£0.01a 34.50+15.49a
GSI 28.70+0.88a 121.60+£7.54a 87.90+11.19b 76.00+17.13b

FHANBE CK 0.70+0.06¢ 0.04+0.01b 0.01£0.01¢ 0.010.00c

Mean infiltration rate/ ( mm'min"') DSI 0.80+0.05b 0.13+0.01a 0.08+0.01a 0.05+0.02a
GSI 1.20+0.04a 0.12+0.01a 0.06+0.01b 0.03+0.01b

T T R I CK 4.70+0.71¢c 10.60+1.01b 4.50+1.18¢c 3.80+0.35¢
Migration distance of wetting DSI 5.70+1.40b 34.90+6.39a 30.70+3.36a 8.70+£3.32b
front/cm GSI 6.50+0.25a 32.60+2.94a 25.40+1.25b 15.50+4.30a

MSI 4.50+1.16¢ 31.00+£3.64a 23.60+1.80b 17.50£2.91a

. FRERR R R AL F R A 22 50 3 ( P<0.05 ). Note: The letters mean significant difference at P<0.05 level between treatments.
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Fig. 5 Post-infiltration distribution of salt content in the soil profile
relative to treatment
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