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Influence of Biochar Combined with Moss Plants on Soil Stability
LU Yu', LIU Zhikui**, LUO Yulan', ZHANG Kaixi', JIANG Mingjie', JIA Xiaochen'

(1.College of Civil Engineering, Guilin University of Technology, Guilin, Guangxi 541004, China; 2.Guangxi Key Laboratory of
Geomechanics and Geotechnical Engineering, Guilin University of Technology, Guilin, Guangxi 541004, China)
Abstract: [Objective] As a soil amendment, biochar can increase soil pore structure, improve soil fertility, and
optimize soil pH balance. [ Methods ] Biochar derived from corn stalks was used as a soil amendment to improve
the physical properties of soil in rocky desertification areas (with biochar application rates set at 0, 5%, and
10%). Native dominant moss species were inoculated in the biochar-amended soil using the fragmentation method
(with high inoculation amount of 1 200 g/m* and low inoculation amount of 600 g/m?). Direct shear tests and pH
measurements were performed. Spearman correlation analysis was used to explore the coupling relationship among
moss species, biochar application rate, and moss inoculation amount, in order to investigate the improvement
effects of biochar and moss on rocky desertification soil.. [ Results] 1) Both biochar application rate and moss
inoculation amount influenced plant growth. At a biochar application rate of 5% , Bryum argenteum achieved a
density of 137 plants/cm?, which was 10.48 % higher than that of Trichostomum brachydontium under the same
conditions. 2) Moss inoculation amount and biochar application rate regulated the pH balance of red clay soil.

When a biochar application rate of 10% combined with a high inoculation amount of Bryum argenteum, the soil
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pH reached 6.98. 3) Different biochar application rates and moss species significantly influenced the shear strength
of rocky desertification soil. Among them, the combination of 5% biochar application rate and high inoculation
amount of Trichostomum brachydontium achieved the highest soil cohesion, reaching 82.78 kPa. Following this,
10% biochar application rate combined with high inoculation amount of Bryum argenteum on red clay soil achieved
a cohesion of 81.81 kPa. 4) When biochar was combined with moss plants, the Spearman correlation between
Trichostomum brachydontium and biochar application rate was stronger than that of Bryum argenteum
(Trichostomum brachydontium D=0.79). The optimal improvement effect was achieved by 5% biochar
application rate with 1 200 g/m* Trichostomum brachydontium, followed by 10% biochar with 1 200 g/m* Bryum

argenteum. [ Conclusion] The moss-based soil stabilization experiments using biochar-amended red clay yield

significant results, effectively improving the condition of rocky desertification soils.

Keywords: rocky desertification; biochar; moss plants; amended soil; dominant species
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Table 1 Effects of biochar application rate and moss
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Fig. 3 Effects of biochar application rate and moss inoculation amount on soil internal friction angle
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