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Effect of litter amount on soil carbon efflux of four forests in Maoershan
Mountain
Abstract: [Objective] The aim of this study was to quantify the contribution of litter amount change to forest soil
carbon efflux and reveal its influence path. [Method] In our study, four typical forests in Maoershan area were
selected as the research objects. Six gradients of litter amount were set up during the growing seasons in 2020 and
2021, and the soil carbon efflux, litter respiration and important environmental factors were measured after different
litter amount was decreased or increased. [Result] The results showed that soil carbon efflux increased linearly
with the increase of litter amount, and the range of influence values of litter treatment on soil carbon efflux of 6
litter treatments under 4 forest types was as follows: Korean pine plantation was 0.59~7.07 umol'm=2-s™!, larch
plantation 0.87-4.78 umol'm2-s™!, Mongolian oak forest -0.85-24.44 pmol-m™2-s7!, hard broadleaf secondary
forest - 0.98-2.49 umol-m=2-s7!; The range of litter respiration per unit mass is: Korean pine plantation 0.012—0.034
umol-g'l-s’l) larch plantation 0.010-0.014 pmol-g'-s'!, Mongolian oak forest 0.017-0.043 pmol-g!-s’!, hard
broadleaf secondary forest 0.016-0.050 pumol-g!-s!, Litter respiration per unit mass in broad-leaved forest was
much higher than that in coniferous forest, and higher under low litter. Litters in coniferous forest inhibited soil
respiration to some extent. In Korean pine plantation and larch plantation in August growth season, litters retention

decreased soil respiration by 1.23 and 1.39 compared with total litters removal. Litter generally reduced the
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temperature fluctuation of soil S5cm. In the Mongolian oak forest, the increase of litter amount significantly promoted
soil carbon efflux and soil respiration Q1 value, which increased from 2.21 and 2.12 to 7.16 and 3.71 in 2020 and
2021, respectively. There was no significant pattern in other forest types. [ Conclusion] Our study proved that the
contribution of litter to soil carbon efflux under short-term treatment mainly came from litter decomposition, and
the litter of coniferous forest with poor air permeability even inhibited soil respiration. However, only in the
Mongolian oak forest with the sunny slope, litter can promote the release of soil carbon at high temperature by
changing the temperature sensitivity of soil carbon efflux.
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