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Effects of Biological Soil Crusts Development on Soil Erosion Resistance on Loessial Soil
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Abstract: [Objective] The extensive development of biological soil crusts driven by the project of “Grain for
Green” on the Loess Plateau can significantly inhibit soil erosion, but the characteristics of soil erosion
resistance and the response mechanism with the growth and development of biological soil crusts are still
unclear. [ Methods] Algal crusts, moss crusts, and natural succession crusts were cultivated for 176 days to
systematically study the effects of different developmental stages and types of biological soil crusts on loessial
soil erosion resistance. [ Results ] (1) The coverage, thickness, biomass, chlorophyll and roughness of the
biological soil crusts increased significantly with growth time, and the moss crusts were higher at the
beginning of cultivation and the natural succession crusts were highest at the end of cultivation.(2) With the
development of biological soil crusts, the cohesion increased as a power function, which increased by
39.8% ~60.3% compared with the initial period; the mass loss rate decreased exponentially, which decreased
by 45.6 % ~57.3% compared with the initial period; and the saturated hydraulic conductivity (K s)was more
complex, but the K's was lowest at the end of cultivation(0.08~0.12 mm/min).(3) Soil cohesion increased as
a power function with the increase of coverage, thickness, chlorophyll, biomass and roughness, and the

mass loss rate decreased exponentially with the increase of coverage, thickness, chlorophyll, biomass and

5 H #1 :2023-06-28 &8 H #§ :2023-10-20 XHAHHY 2023-11-15 W 4 8 % B 8 (www.cnki.net) : 2024-04-29
BETIE : HRKERBAIEE T EIE (42377352) 5+ 0 107 B 5 & 5 0F & 301550 B (2022 YFF1300405)

F—EE HIEQ997 ) o, R RAKN WAL, BZNF HIERIMBFE . E-mail: tianj1016@163.com

BEMEE: TIRA982—), B BRI A P50, FEMN MR E S5 R 0TS . E-mail:bwang@ms.iswc.ac.cn

http: // stbexb.alljournal.com.cn



74 7K PR A 38 &

roughness. (4) The comprehensive index of soil erosion resistance (C,.,) constructed based on soil properties
can effectively show the effect of biological soil crusts development on soil erosion resistance. And the C,, can
be expressed as a power function of coverage (Cov), thickness (T) and biomass (B) (C,, =0.279 Cov*'*
T8 B R* =0.73, p<C0.05). [ Conclusion ] The development of biological soil crusts on the Loess
Plateau can significantly improve soil erosion resistance, and the effect of moss crusts is the best.

Keywords: surface roughness; soil cohesion; saturated hydraulic conductivity; the mass loss rate; the Loess

Plateau
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