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Table 1 Physical and chemical properties of sandy soil
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Soil physical properties with different proportion of soil
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Fig. 2 Soil chemical properties with different proportion of soil
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Table 2 Soil quality index PCA results and Norm values
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Fig. 3 Pearson correlation coefficient heat map of soil quality evaluation index
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Table 3 Soil quality evaluation index system and data centralization redistribution

. L HIR 4 TDS /NI & MDS
AT 52 A AW F % A F A
rE 0.938 0. 089
K 0. 879 0.083 0.547 0. 240
B K R 0.971 0. 092 0.751 0.329
FH I 4 7K 1 0.916 0. 087
£ 0. 982 0.093
£ 0. 985 0.093 0.983 0.431
£l 0. 524 0. 050
TRUAE A 0. 902 0. 085
% Q0 0. 965 0.091
SR 0. 879 0.083
A BT 0. 899 0. 085
pH 0.730 0.069
0.9
0.8F
OTE 1 39350.095 o
lgo 61 R2=0.847
Z0.5)
0.4f
0.3F
0.3 o.l 4 0.‘ 5 o.l 6 O.I 7
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B4 AR5 Al N EE B2 10 SQT k&
Fig. 4 SQI linear fitting of full data set and minimum data set
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Fig. 5 Soil quality index of different soil composition ratios under the minimum data set
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Fig. 6 Evaluation of soil quality in different soil layers with different soil compound ratios on the minimum data set
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Evaluation of Soil Quality under Different Compound
Soil Modes in Dump of Open-Pit Mine

WANG Heyan',LI Long'?,ZHANG Liang'
(1. College o f Desert Management s Inner Mongolia
Agricultural University , Hohhot 010018,China;
2. Key Laboratory of State Forest Administration for Desert Ecosystem
Protection and Restoration s Hohhot 010018 ,China)

Abstract: The soil in the mining area was improved by mixing aeolian-sandy soil and the soil in
the mining area’s dump at different ratios,and the changes in soil quality under different soil-mixing
patterns were explored to provide technical support for the improvement of the ecological environ-
ment in the mining area’s dump. Taking three kinds of improved soils (P, :the ratio of aeolian-sandy
soil to the soil in the dump is 1 ¢ 9; Py:the ratio of aeolian-sandy soil to the soil in the dump is
2+ 8; Pc:the ratio of aeolian-sandy soil to the soil in the dump is 3 ¢ 7) and one native soil Pk in the
dump of Rongheng Open-pit Mine in Yijinhuoluo Banner, Ordos City as the research objects,
through principal component analysis (PCA) ,correlation analysis and the calculation of Norm val-
ue,the minimum data set indicators were screened out from 12 indicators to evaluate the soil quali-
ty. The research results show that: (1) The soil quality index (SQI) obtained from the total data set
(TDS) and the minimum data set (MDS) is linearly fitted,and there is a significant positive correla-
tion between them (R*=0. 847, P<C0. 05) ,indicating that MDS can replace TDS to evaluate the soil
quality of the open-pit mine dump in semi-arid areas. The indicators selected in the minimum data
set include: moisture content,saturated moisture content,and total phosphorus. (2) The SQI of the
four sample plots is distributed between 0. 329 and 0. 829,among which P, (SQI=0. 508) , Py (SQI
=0. 640),Pc (SQI=0. 829),Px (SQI =0. 329),and the correlation among the four is significant
(P<C0. 05). Comparing the SQI values,P,,Py,and P¢ are all greater than Pg,indicating that the
mixing of aeolian-sandy soil and the soil in the mining area’s dump have a positive impact on soil
improvement. (3) The soil quality index of the Pc 0—20 cm soil layer is the highest. The surface soil
quality of P, and Py is significantly higher than that of the deep-layer soil (P<C0. 05),while there is
no significant difference in soil quality between the surface soil and the deep-layer soil of P¢ and Pk
(P>>0.05). It can be seen from the calculation results of the soil quality index that the improvement
effect of P¢ surface soil is the best.

Key words: sandy soil; dump; soil compound; minimum data set; soil quality



