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Effects of Soil Ameliorant on Characteristics of Soil Water and Salt Movement in
Soda-salinized Meadow Soil

ZHANG Bai-yi', ZHANG En-hao', HAN Ai-ping', CHANG Feng’, DU Ji-dao'”, ZHANG Yu-xian', ZHANG
Ming-cong'”, ZHOU Wei*

(1. College of Agronomy, Heilongjiang Bayi Agricultural University, Daqing 163319, China; 2. Forestry and Grassland Bureau of Daqing City of

Heilongjiang Province,, Daqing 163300, China; 3. Research Center of Saline and Alkali Land Improvement Engineering Technology in Heilongjiang
Province, Daqing 163319, China; 4. Daqging Qilong Agricultural Science and Technology Limited Company, Daqing 163711, China)

Abstract: Understanding the relationship between the application of a soil ameliorant and soda-salinized meadow soil was
crucial to investigate the characteristics of soil water and salt movement on different depths of soil layers. In this experiment,
we conducted a simulated leaching soil column experiment in laboratory, set up five ameliorants application rates treatments,
0.0,8.9, 44.3, 88.5, 221.25 kg-ha™', defined as CK, Tl, T2, T3 and T4, respectively. And we analyzed the
cumulative amount of water infiltration, wetting front depth and full salt content at different soil layers, in order to clarify the
characteristics of soil water and salt movement with the number of different amendments. The results showed that compared
with CK, when the infiltration time was 15 000 min, the cumulative infiltration of T1, T2, T3 and T4 increased by 158% ,
167% , 205% and 257% , the migration depth of wetting front of T1, T2, T3 and T4 increased by 144% ,145% ,266% and
369% , respectively. And when the infiltration time was 25 000 min, the cumulative infiltration of T1, T2, T3 and T4
increased by 140% , 163% , 200% and 239% , the migration depth of wetting front with T4 reached 50 c¢m( the depth of soil
loading is 50 cm). However, that of T1, T2 and T3 increased by 155% , 176% and 284% , respectively. When the
infiltration time was 37 440 min (water infiltration tended to stop, and the test was terminated) , compared with CK in 20 —
50 c¢m, the application of T3 and T4 treatment substantially increased the water content by 415% and 471% , increased the
desalination rate by 512% and 556% , and the three-phase ratio was the closest to the ideal ratio. Based on comprehensive
analysis of the effect of soil ameliorant on the characteristics of water and salt movement, according to the degree of soil
salinity in this experiment, the optimum application rate for the specific soil salinization was proposed as T3 treatment of
88.5 kg-ha™'.
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Table 1 Physical and chemical properties of the tested soil

IR A H 55 HI
Soil depth/cm Total salt content of soil/% oft Electrical conductivity/ (mS+cm ") Bulk density/(g-cm ~3)

0~10 0.3215 8.81 1.175 1.4739

10 ~20 0.2973 9.09 1.013 1.5560
20 ~30 0.3516 9.11 1.236 1.6073
30 ~40 0.3646 9.01 1.259 1.6721
40 ~50 0.3407 8.99 1.169 1.7011
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Fig.1 Sketch map of leaching experiment
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Fig.2 Effects of soil ameliorant on cumulative rate( A) and infiltration(B)
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Fig.3 Effects of infiltration time on the migration depth of wetting front
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Table 2 Fitting coefficient

RiFAB IS AL

Cumulative infiltration and infiltration time

P i B8 B T 5 AR5 I (1]

Migration depth of wetting front and infiltration time

b OB
Treatment WAEHE (n=119) e WAEHE (n=119) @
Fitted equation(n =119) Fitted equation(n =119)
CK y= —4E -7x* +0.042x - 8. 845 0. 9937 y= —E -8x" +0.0007x +3. 363 0.9846
T1 y= —8E —7x* +0. 063x +86. 532 0. 9896 y= —E -8x" +0.001x +4. 425 0.9736
T2 y= —TE -7x* +0.064x +91. 481 0.9975 y= —E -8x" +0.001x +4. 867 0.9732
T3 y= —9E -7x* +0.078x +151. 790 0. 9886 y= —3E -8x* +0.002x +7. 136 0.9529
T4 y= —E -6x" +0. 104x +162. 510 0.9925 y= —6E —8x* +0.003x +6. 020 0.9893
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Fig.4 Effects of soil depth on soil water content

2.3 TEXRAITERESE R

JIh R TR A £ A R A3 0 R R RIOCR B B S A
Z— IEEACE ML, AERRAER T k3 T
HI1L,7E 5 000 min B, 38R ZH AL, Hd T3 Fi
T4 b B 10 ~20 em © FF 4R B4R ;10 000 minfif, T3
T4 £573 T HBES] 20 ~30 em, IF7E 20 ~ 30 em
££ 320 000 min i}, T1 F1T2 7£ 10 ~20 em FFERFRER,
T4 b ¥ 30 ~ 40 cm F1 40 ~ 50 em B FF4f FBLEL

37 440 minfif, T1 F1 T2 ZbBEFE 20 cm AR5 R FLER,
U TL A1 T2 AEFRPEERZRLN K 20 em, T3 F1 T4 4b 3
1£20 ~30 cm 130 ~40 emiMBREMR IR EL , Hirpr
T3 i T4 AbFEA I ERROR b . AR R A A K
BB 42 10 ~ 20 em, T3 Fl T4 4k 35 2 GE {5 47
30% ZE A B, AT AE Y A KPR AE T R A R
KB, 7610 ~50 em )2, T3 Fl T4 &b B AG i £h
RO CK 30 512% 1 556% |



460 NI 4 1

®3 TEURFGBARERETIESEH TR

Table 3 Desalination rate of soil layers treated with soil amendments for different time B %
i [8] Time/min ALFR Treatment 0~10 cm 10 ~20 cm 20 ~30 cm 30 ~40 cm 40 ~50 cm

5000 CK 1.34 - - -

T1 13.85 - - -

T2 14.02 - - -

T3 21.37 3.45 - - -

T4 21.14 4.02 - - -
10000 CK 2.43 - - -

T1 19.35 - - -

T2 22.68 - - -

T3 26. 88 16.97 -5.69 - -

T4 28.04 18.07 -10.89 - -
20000 CK 3.55 - - -

T1 24.36 -2.30 - - -

T2 26.74 -5.88 - - -

T3 30.12 21.33 -15.88 - -

T4 32.05 24.79 -15.31 -21.35 -11.33
37440 CK 6.79 - - -

T1 27.82 -11.30 - - -

T2 30. 87 -31.79 - - -

T3 34.78 28.24 -40.24 -57.65 -

T4 37.76 30. 87 4.94 -46.57 -24.68
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Fig.5 Effects of soil amendments on the ratio of soil solid, liquid and gas
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