543 B 6 W) K - P 3 4 Vol.43, No.6
2023 4F 12 H Bulletin of Soil and Water Conservation Dec., 2023

TEAEFAFAENIEN EEX RS F IR ER R

BN BT A BT R KRR, A
(LA R K RS W IRIRE B NS (A X R 52 W IR E S SRS, NSl RS
0100185 2. ER 24 pE SRl 25 TR E SR = ChERFE R R TR . b5 100190; 3.7 FE A} B 4
il 1 BB IR FTBE , LS 1001905 4. E B2 Be oot A2 T AR AT ST AT R 42 J 96 VR 4 2 0 0 T [l % TR 58 ot Akt 1001907

 E [H A 8 I8 3R BEAT 2 AR B K A 3L BRI B R AN [ 55 1 R M 0 X K $h 0B B LA
)55 T o iy 7 93 O I 3 - 396 %) 2L 50 ok 8 B b 4 ke R LR, R TR S A A s ke R RN S % [ k] L
T2 [ IR X AT S0 1 R ], 3 AR A0 R T A BRI B R R R R R R PSS W L iE R
FUE, [E5 ] W8T A oo o o8 3 500 2 /K o o 30 500 L B K Bl bk O B ) R L SR 2 B AR Z 4 0 S 79.72%
59.91 % 1 84.79 %6 3zt & F A S BE UMY 12.64 %6 . B I i oA it 3 2300 204 BL , 5 K PR Ak B & /K 4R v
6.59% , A B E T A7 13% s B K A A IS K E AL T 0.67%0 . BN T 25.22%; pH H 5>
B 10.5 FEARZE 8.08,8.71; % 2 Na™ & 1 20 DI FE A% 10.39% 1 30.46% ., K™ & 2 B &AL 10.22% FI
45.93% . L& ] V438500 A 5L I A vl 0 38 52 ) 1 IR oK SRS B . K AL BT e £ T 2R X R g6 1
R ROHE L B AR 4 B 3K B9 TR B X AR bl R O B,
KRR i S MR LIERIA; KIRisH
XHkFRIRAD: A XEHS: 1000-288X(2023)06-0098-08 FESHES: X53, S153.4

XS BT, BVLA, SR, A5 A IR TR S T O X B DX R AT R R g e LT DK £
PR FFE R, 2023,43(6) :98-105.DOI1:10.13961/j. cnki. stheth. 2023.06.013; Chen Xiangyu. Wei Jiangsheng,
Ma Shuhua, et al. Effect of soil conditioner interface modification on migration characteristics of saline-alkali ions

in irrigation area of Yellow River [J]. Bulletin of Soil and Water Conservation, 2023,43(6) :98-105.

Effect of Soil Conditioner Interface Modification on Migration Characteristics of

Saline-Alkali Ions in Irrigation Area of Yellow River

Chen Xiangyu''***, Wei Jiangsheng', Ma Shuhua®**, Wang Xiaohui***, Liu Chenxu**"*, Ou Yanjun**"*
(1.College of Grassland s Resources and Environment s Inner Mongolia Key Laboratory of
Soil Quality and Nutrient Resource, Inner Mongolia Agricultural University, Hohhot s Inner Mongolia
010018, China; 2.CAS Key Laboratory of Green Process and Engineering » Institute of Process Engineering ,
Chinese Academy of Sciences, Beijing 100190, China; 3.Innovation Academy for Green Manufacture s Chinese
Academy of Sciences s Beijing 100190, China; 4.National Engineering Research Center of Green Recycling for

Strategic Metal Resources, Institute of Process Engineering , Chinese Academy of Sciences, Beijing 100190, China)

Abstract; [ Objective ] Through the treatment of hydrophilic and hydrophobic by the conditioner, the
influence of different interface characteristics of the conditioner on the soil water and salt transport law was
explored, and the improvement mechanism of fly ash-based soil conditioner on saline-alkali land was revealed
in order to provide scientific reference for the improvement of different types of saline-alkali land in irrigation
area of the Yellow River. [ Methods ] Taking sodic sline soil in Ningxi Hui Autonomous Region as a case
study, the spatial transport patterns of different salt ions in the soil before and after modification with the

soil conditioners were investigated by soil column experiments. [ Results] After the addition of unmodified
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conditioner, hydrophilic-modified conditioner, and hydrophobic-modified conditioner, the surface desalination

rates were 79.72% ., 59.91%, and 84.79% , respectively, for a sodic saline soil far greater than the values

obtained without conditioner added (12.64%). Compared with the unmodified conditioner treatment group,

the water content of the hydrophilic treatment group was 6.59% greater, and the total salt amount was

47.13% greater. The water content of the hydrophobic treatment group was 0.67% less, and the total salt

amount was 25.22% less. The pH values were reduced from 10.5 to 8.08 and 8.71, respectively. The surface
Na™ contents were reduced by 10.39% and 30.46% , and the K contents were reduced by 10.22% and 45.93%,

respectively. [ Conclusion] The interface properties of soil conditioners significantly affected water and salt

transport in the soil. The hydrophobic conditioner treatment was more effective in improving saline land, and

increasing the infiltration of salts with soil water is more important for saline land improvement.

Keywords: saline-alkali land; interface modification; fly ash; soil conditioner; water salt transport
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Table 4 Difference test of surface soil properties with different fly ash-based conditioners
BUBEWRE om ROMAREE  Ca fRE Na R KO Mg @R fOKRE RdbRE HCO, &Rt pHE
T, —0.019 4" 0.208 3 0.007 5 0.034 0 —0.0214" —0.340 0" 0.024 0~ 0.325 0"
CK T, —0.0030 0.218 1 0.020 0 0.057 3© —0.033 2" —2.600 0" 0.041 4~ 0.615 0"
T, 0.117 2~ 0.271 9 0.047 7° 0.0355 —0.015 8" 0.175 0 0.044 2~ 0.045 0
3 T T, 0.191 9~ 0.009 8 0.012 5 0.0233 —0.0118 —2.2600" 0.017 3~ 0.290 0~
LT 0.312 1° 0.063 6" 0.040 2”7 0.001 5 0.005 7 0.515 0" 0.020 1* —0.280 0"
T, T, 0.120 2~ 0.053 8 0.027 7° —0.021 8 0.017 4~ 2.775 0" 0.0280 —0.570 0"
T, —0.067 1 0.112 2 0.027 6 —0.0074 —0.0395" —0.5300" 0.039 0" 0.715 0"
CK T, —0.0049 0.149 5~ 0.0154 —0.0171 —0.058 7" —1.4100" 0.049 3~ 1.115 0"
T, 0.230 9~ 0.206 5 0.019 1 0.008 5 —0.045 95" 0.070 0 0.052 3 0.815 0~
6 T, 0.062 2 0.037 3 —0.0122 —0.0097 —0.1915" —0.8800" 0.010 3 0.400 0~
T T, 0.298 0~ 0.094 3* —0.008 5 0.0159  —0.006 4 0.600 0~ 0.013 3 0.100 0
T, T 0.235 8" 0.057 0 0.003 7 0.025 6 0.012 8 1.480 0~ 0.0029 —0.3000"
T, —0.0789 0.089 3 0.0156 —0.0239 —0.054 9" —0.0505 0.049 9 0.585 0"
CK T, 0.042 3 0.133 7 0.0095 —0.0331 —0.044 7" —3.1605" 0.051 0~ 0.980 0~
T, 0.144 77 0.118 9 0.004 6 —0.0245 —0.037 4" 0.599 5~ 0.042 6" 0.390 0~
) T T, 0.121 2~ 0.044 5 —0.006 1 —0.009 2 0.010 2© —3.110 0" 0.001 0 0.395 0"
LT, 0.223 6~ 0.029 6 —0.0110 —0.000 6 0.017 5~ 0.650 0° —0.0728 —0.1950"
T, T 0.1024 —0.014 9 —0.004 9 0.008 6 0.007 4 3.760 0° —0.008 3 —0.590 0"
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