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Abstract:This study aimed to evaluate the effects of plant—microbe combined remediation on soil stabilization and
erosion resistance of TBM muck slopes on the Qinghai—Tibet Plateau, where slope materials are loose in structure,
deficient in nutrients, and difficult to revegetate. Indoor pot experiments and field slope trials were conducted. A
control (CK) and five microbial treatments were established, including Bacillus subtilis (K), Bacillus licheniformis

(DY), Bacillus amyloliquefaciens (JD), Aspergillus niger (H), and Trichoderma harzianum (HC). Soil nutrients,
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enzyme activities, plant growth, and slope hydrodynamic parameters were measured. The results showed that the
plant-microbe combined treatments improved root development, enhanced enzyme activities, and ameliorated
nutrient conditions, thereby exerting integrated effects on slope hydrodynamic characteristics and ultimately
increasing slope erosion resistance. Runoff power was reduced by up to 97.36%, while the resistance coefficient
increased by up to 486.26%. (Conclusion) These findings provide an effective technical approach for the ecological
restoration and soil and water conservation of TBM waste-muck slopes in alpine and high-altitude regions.

Keywords: plant—microbe interactions; community structure; slope erosion resistance; root architecture; ecological

restoration
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Fig.1 Schematic diagram of a field slope test
& 1 KK D FIERR

Table.1 Hydraulic and hydrodynamic parameters
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Fig.3 Composition of microbial community indicator species
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Fig.4 Changes in the physicochemical properties of TBM muck under microbial influence
W AATFRFRWHZ AGAELREEER (p<0.05) , SOC: HHLIK; AN: EEZ; AK: HEE;
AP: HE
Note: Different letters indicate significant differences between groups (p < 0.05) , SOC: soil organic carbon;

AN: ammonium nitrogen; AK: available potassium; AP: available phosphorus
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Fig.5 Changes in soil enzyme activity under microbial influence

E: AN (Ulg)  AFTFHRFRRHEZ A EREEZER (p<0.05)

Note: The unit is U/g. Different letters indicate significant differences between groups (p <0.05)
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Fig.6 Changes in plant biomass and root architecture under different treatments
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Note: Different letters indicate significant differences between groups (p < 0.05)
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Fig.7 Characteristics of hydraulic and hydrodynamic parameters of slopes under different
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Fig.8 Effects of different microorganisms on soil microbial community structure
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Fig.9 Relationship between soil-plant-microbe interactions and soil erosion resistance

H: *RIR p <0.05, **Fx p<0.01

Note: * indicates p < 0.05, ** indicates p < 0.01
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Fig.S2 Changes in total nitrogen, total phosphorus, and total potassium contents of TBM muck

under microbial influence



