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Effects of different improvers on water and salt
migration in saline-alkali soil
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Abstract: In order to explore the effects of surface (0~20 cm) sand-mixing and biochar treatment on saline-
alkali soil improvement in the Yellow River Delta region, vertical one-dimensional water infiltration experiment was
carried out indoors to study the effects of physical improvement method and biological improvement method on soil
water infiltration, soil profile moisture content and salt content. Test for moderate saline-alkali soil (salt content
2.381 g - kg™") , the test set to CK (mixed sand or biochar 0% ) , S1 (mixed sand 5% ), S2 (mixed sand 10%) ,
S3 (mixed sand 20% ), C1 (mixed biochar 0.5% ), C2 (mixed biochar 1% ), C3 ( mixed biochar 2% ). The re-
sults showed that under the condition of same infiltration, surface (0~20 ¢m) mixed sand, biochar could improve
the effect of salinization of soil moisture infiltration, mixed with biochar increased significantly the aded a layer of
water storage capacity, mixing sand significantly increased under sand mixing layer. Soil moisture content in the soil

of the 20~40 cm, mixed sand treatment increased by 1.37% than of mixed biochar treatment; Under the treatment of
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different modifiers, the addition of sand was more beneficial to the desalination of salinized soil. The average desalina-

tion rate of the 20% sediment treatment was 5.26% ~13.80% higher than that of the biochar treatment, the depth of

the desalination area was increased by 2.35% ~3.92%, and the depth of the standard desalination area was increased

by 1.70% ~3.00%. According to the indoor one-dimensional vertical water infiltration test results of river sediment and

biochar, the soil surface sediment mixing sand can effectively solved the problem of salinized soil in the Yellow River

Delta Region, improved the distribution of soil water and salt, and provided a good environment for crop growth.

Keywords: moderately saline-alkali soil; mixed sand; mixed biochar; soil water and salt migration; one-di-
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Table 1 The basic physicochemical properties of the tested soil
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:;:if?( Soil bulk density Field water Moisture content of pH Total salt content ECs .| Sj:ltffﬁllﬂj‘
on pe /(g+em™®) holding rate/% air-dried soil/% /(g kg™ ont fexture
b F I FE 49
. mmi . 1.39 28.62 2.00 7.94 2.381 0.961 ﬁ}@)ﬁ%i
Saline-alkali soil Silty loam

&2 MUl TR BRI A R

Table 2 Granulometric composition of the tested soil and sand

WRIZH AR, Particle composition/ %

R } i i
Material type PR Sand #rki Powder Bk Clay
(2~0.02 mm)  (0.02~0.002 mm)  (<0.002 mm)
gt
Saline-alkali soil 2026 76.78 2.9
SV

Rk §7.74 12.20 0.06

River sand
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Fig.1 The experimental equipment
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Fig.2  Cumulative infiltration of soil treated with sand and

biochar on the surface of soil varies with time
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Fig.3  Wetting front depth of soil treated with sand and

biochar on the surface of soil varies with time
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Table 3  The fitting coefficient of the relationship between
the accumulated infiltration amount of soil surface mixed with

sand and biochar and the depth of wetting front

i
Ttem

CK C1 C2 C3 S1 S2 S3

WA RE N

Fitting coefficient

0.3622 0.3640 0.3655 0.3670 0.3617 0.3564 0.3515

R 0.9981 0.998 0.9974 0.9974 0.9951 0.9913 0.9886

R4 REBD EYRVETELIELTENEKE/ %

Table 4  Soil moisture content in different soil layers treated with sand and biochar on the surface of soil

+J2 Soil layer/cm CK Cl C2 C3 S1 S2 S3
0~10 31.56d 32.24c 33.56b 34.74a 30.57e 30.13e 30.01e
10~20 28.82¢ 30.02cd 30.36b 30.75a 29.46ef 29.63ef 29.94cd
20~30 27.17f 27.26f 27.94e 28.30cd 28.38cd 28.89ab 29.12ab
30~40 25.37g 26.45de 26.87bc 27.01ab 26.28ef 26.42de 26.77bc
0~20 30.19de 31.13¢ 31.96b 32.75a 30.02de 29.88e 29.98de
20~40 26.27g 26.86f 27.41be 27.66bc 27.33cd 27.66bc 27.95a
T A7 PR 7R R 25 57 3% (P<0.05) .
Note: Different letters in the same line indicate significant difference ( P<0.05).
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Fig.4 Redistribution characteristics of soil salinity in different soil layer streated with sand and biochar on the surface of soil
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Table 5 Comparative analysis on evaluation index of salinity distribution treated with sand and biochar on the soil surface

b Bt 33 % JBiEE X R/ cm ENESPY 3 ISFRIEER DXL/ em
Treatment Average desalination Depth of desalination Depth coefficient of Reach the depth of
reatment rate zone desalting zone desalination zone
CK 66.14c¢ 36.56e 1.206 36.19¢f
Cl1 63.70e 36.46e 1.300 36.06ef
c2 60.25f 36.93cd 1.480 36.47cd
c3 58.92¢ 37.02¢d 1.602 36.52¢d
S1 65.82d 36.41e 1.308 36.00f
S2 66.83b 37.65ab 1.910 37.05ab
S3 67.05a 37.89ab 2.434 37.14ab

T A5 PO ) B R R 25 5 0.2 (P<0.05)

Note: Different letters in the same column indicate significant difference (P<0.05).
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Fig.5 Fitting effect of soil profile moisture content under different proportions of sand and biochar
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