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Exploring the degradation characteristics of Miscanthus
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its underground biomass in soil
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Abstract This study investigated the degradation dynamics of Miscanthus lutarioriparius derived biochar and
its rhizome biomass in soil. The aim was to enable the scientific utilization of M. |utarioriparius resources for
carbon reduction and emission mitigation. M. lutarioriparius derived biochar and its rhizome biomass were added
to the paddy soil for an indoor incubation experiment. The carbon content of M. lutarioriparius derived biochar
and its rhizome biomass was measured at different time intervals under varying incubation conditions to

characterize their degradation. Degradation characteristics were analyzed by fitting the data with kinetic
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equations. Results demonstrated that incubation time exerted a greater influence on carbon degradation than
incubation conditions for both biochar and rhizome biomass. Specifically, rhizome biomass exhibited rapid early-
stage degradation under warm-flooded conditions but accelerated late-stage degradation under low-temperature
controlled-water conditions. Biochar demonstrated higher carbon retention rates at elevated application levels.
For M. lutarioriparius biochar under simulated paddy soil conditions, the degradation half-life increased with
higher application rates. The longest half-life (44.42 years) occurred at the biochar application rate of
18.0 t/hm ?. The degradation half-life of M. lutarioriparius rhizome biomass was determined to be 2. 67 years
under simulated warm-flooded soil conditions and 1. 45 years under simulated low-temperature, water-controlled
conditions. The comprehensive half-life of rhizome under natural field conditions was calculated as 1. 76 years.
In conclusion, this study establishes a foundation for carbon footprint accounting of the “M.

lutarioriparius -Biochar” production and utilization model in the Dongting Lake region. It also provides critical

2025 4F 45 30 %

references for optimizing regional carbon sink management strategies.

Keywords Miscanthus lutarioriparius; biomass; biochar; carbon stability; degradation half-life
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Fig. 2 Dynamics of carbon content in M. lutarioriparius

derived biochar during incubation
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