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Effects of soil improvement materials on physicochemical properties of sandy
soil at discharge sites in Manlailiang open pit mine of Ordos City
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Abstract: [Objective] The effects of a combination of microbial (EM) agents and coal fly ash on the
physicochemical properties of aeolian sand soil in a mine dump were examined to provide a theoretical reference for
future vegetation and ecological restoration of abandoned soil in an opencast mine dump. [ Methods] Aeolian soil
from a wast dump in Manlailiang open-pit coal mine in Ordos City was selected as the research subject. A field-pot

experiment was conducted using a two-factor complete experimental design. Four levels of the EM agent (0, 240,
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480, and 720 kg/hm?®) and four levels of coal fly ash (0, 60,000, 120,000, and 180,000 kg/hm?) were applied to
the aeolian soil in different proportions. The effects of different amendment dosages of the dump soil were studied,
and the soil quality index was calculated. [ Results] D Applying EM agents and coal fly ash significantly improved
the physicochemical properties of the soil compared to the control (CK). The combined application of EM agents
and fly ash had a better effect on the soil physicochemical properties than the application of EM agents or fly ash
alone. Among the different application ratios, the improvement in the soil physicochemical properties was more
pronounced with increasing amounts of coal fly ash. The most significant improvement in soil quality was
observed @ When 480 kg/hm?® of the EM agent and 180, 000 kg/hm? of coal fly ash were applied together. This
resulted in a soil quality index of 0.78, which was 147% higher than that of the control (CK) , classifying it as
fertile. @ The growth and photosynthetic indicators of Corethrodendron fruticosum are closely related to the soil
physicochemical properties. The Mantel analysis showed that the growth and photosynthetic indicators of C.
fruticosum were driven by soil total nitrogen and organic matter. [ Conclusion] The combined application of the
two amendments significantly improved the quality of aeolian soil in the mine dump compared with applying a
single amendment with 480 kg/hm? EM agent and 180 000 kg/hm? coal fly ash.

Keywords: wast dump of open-cast coal mine; microbial (EM) agents; coal fly ash; soil quality; Corethroden-

dron fruticosum
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Fig.1 Physical properties and chemical

composition of coal fly ash
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Table 1 Two-factor experimental design
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Table 2 Determination method of soil sample indicators
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Fig.2 Effects of different treatments on soil total nutrients
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Table 3 F-values of effects of EM microbial agents, coal fly ash and their interactions on

soil physicochemical properties in wast dumps
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Fig.3 Effects of different treatments on soil organic matter, pH value and available nutrients
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Fig.4 Effects of different treatments on soil bulk density, porosity and water content
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Fig.5 Redundancy analysis of soil physicochemical

properties with growth and development
indicators of C. fruticosum
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Table 4 Mantel analysis of growth, photosynthetic indexes
and soil physicochemical properties of C. ruticosum

e b FLA RARHR FLOLE IR

Mantel r piE Mantel pIE
K E 0.16 0.90 0.11 0.40
RALBE 0.21 0.35 0.20 0.34
g & 0.33 0.76 0.05 0.80
pH A 0.02 0.42 0.08 0.42
AL 0.24 0.64 0.12 0.03
oA A 0.14 0.59 0.34 0.69
R 0.04 0.80 0.06 0.15
LA 0.05 0.87 0.37 0.75
o 0.29 0.04 0.20 0.59
4 0.13 0.56 0.36 0.22
4 4 0.33 0.70 0.15 0.77
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Table 5 KMO and Bartlett’s sphericity test

KMO BUFE 8 )1 i 3 0.59
AR H 210.12
H HiEE 55.00
i 3 0.00

x6 EMHSEMFREESFTERGTEREURE Norm HitH
Table 6 Principal component subject original analysis
load matrix and Norm value calculation

Norm AT

18 #5 PC, PC, 4l # g P
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£ 0.61 068 1 1.87

Eog —0.40 070 2 1.44 0.87 0.32
4 4 0.22 090 2 1.38 0.88 0.33
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Tr2ETTRE/ o 62.89 17.44
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Fig.6 Soil quality index of different application combinations
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