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Abstract: [ Objective ] To clarify the mechanisms by which different litter types in typical plantations on the Loess
Plateau affect the distribution and stability of soil organic carbon (SOC) and its fractions. [ Methods] A field litter
addition experiment was conducted at the Shuanglong State-owned Ecological Experimental Forest Farm in
Huangling County, Yan'an City, Shaanxi Province. Three treatments were established: litter from pure Pinus

tabuliformis (PT) , litter from pure Quercus acutissima (QA) , and conifer-broadleaf mixed litter (PQ,
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P. tabuliformis+ Q. acutissima) , with no litter addition as the control (CK). At different decomposition stages of
litter, litter residues and 0-20 cm soil samples were collected. The nutrient contents of the litter, as well as the
contents of SOC and its fractions, were measured. [ Results] Litter type had a significant effect on the contents of
SOC and its fractions (p<C0.05). All three litter addition treatments significantly increased the contents of SOC,
particulate organic carbon (POC) , and mineral-associated organic carbon (MAOC) , and the dynamics of each
fraction showed a trend of first increasing and then decreasing. Compared with CK, the SOC content in the PQ
treatment increased by 19.4%-37.8% (peaking at 150 d), and the MAOC content increased by 17.2%-33.2%
(peaking at 30 days). The PT treatment had the weakest enhancing effect on each carbon fraction. Higher contents
of cellulose, hemicellulose, and readily available nitrogen in the litter promoted litter decomposition and MAOC
formation. The contents of cellulose and lignin in the litter were significantly positively correlated with SOC
content (p<<0.05), and the contents of NH, -N and NO; -N were significantly correlated with the contents of
POC and MAOC (p<<0.05). [Conclusion] Different litter types affect SOC stability by regulating the litter
decomposition rate and the transformation of carbon fractions. The conifer-broadleaf mixed litter treatment is most

conducive to the sequestration and stability of SOC, representing a key approach for enhancing the carbon sink

potential of plantations on the Loess Plateau.
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Table 2 Characteristics of soil organic carbon changes during decomposition
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