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Abstract: [Objective] Decomposition and fire disturbance are important ecological processes in nutrient cycling
of forest litter, and slow decomposition rates can promote the accumulation of litter, leading to a significant increase
in the probability of forest fire occurrence. The role of black carbon, a byproduct produced after the fire, in the
decomposition process of litter is still unknown. [Method] Therefore, in order to better explore the impact of
fire and black carbon on litter decomposition, this article takes the needle leaf litter of Larix gmelinii in the Greater
Xing'an Mountains region of Inner Mongolia, China as the research object, and explores the impact mechanism of
fire disturbance, black carbon addition, and the combined effect of fire disturbance and black carbon addition on
litter decomposition, as well as the main factors affecting decomposition. [ Result] Fire interference has a
promoting effect on the decomposition of litter, and under the influence of low intensity fire disturbance, litter
decomposition is faster. Black carbon addition has a promoting effect on the decomposition of litter, and the larger

the black carbon gradient, the faster the decomposition of litter. The combined effects of fire disturbance and black
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carbon addition have a promoting effect on the decomposition of litter, and the decomposition is faster under the
influence of high gradient black carbon addition after low intensity fire disturbance. [Conclusion] In summary,
under the joint influence of fire disturbance, black carbon addition, fire disturbance, and black carbon addition, the
decomposition of litter is directly and indirectly affected by changes in soil factors, litter chemical composition,
enzyme activity, etc. The indirect effect is stronger than the direct effect, and under the joint influence of fire
disturbance and black carbon, the effect of black carbon addition is stronger. Therefore, the role of black carbon, a

byproduct produced by fire disturbance and fire disturbance, in the decomposition process of litter deserves attention.
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