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Abstract: [Objective] Carbon emissions from soil and tree trunks are the main components of the carbon source
effect in forest ecosystems. Studying the impact and mechanism of inefficient forest belt transformation on stem
CO; efflux and soil CO, efflux is of great significance for establishing technologies for increasing sink and reducing
emissions in forest ecosystems. [Method] This study focuses on the belt transformation of Cryptomeria fortunei
plantation in Hongya State owned Forest Farm. From August 2022 to May 2023, the effects of different belt
transformation intensities (width of 10 m (L10), 20 m (L20), 30 m (L30), and unmodified (CK)) and slope positions
(upper, middle, and lower slope positions) on stem CO; efflux and soil CO; efflux were monitored. [ Result] During
the period from November to April, the stem CO; efflux of Cryptomeria fortunei plantation decreased first and then
increased as the intensity of strip transformation increased; During the period from September to October and May,
the stem CO; efflux of the Cryptomeria fortunei plantation decreased as the intensity of strip transformation
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increased. The stem CO; efflux shows a trend of first increasing and then decreasing as the slope position decreases.
The Q1o value of stem CO; efflux of Cryptomeria fortunei gradually increases with the decrease of slope position,
namely, the downslope position (1.80)>the middle slope position (1.75)>the upslope position (1.71). The
temperature sensitivity coefficient of stem CO; efflux of Cryptomeria fortunei plantation on the downslope position
is 1.06 times that of the upslope position. The Qio value of stem CO; efflux of Cryptomeria fortunei gradually
increases with the increase of bandwidth, namely CK (1.79)>L30 (1.78)>L20 (1.75)>L10 (1.67). The stem CO2
efflux increases with the increase of tree trunk height. The Qo value of stem CO; efflux of Cryptomeria fortunei
gradually increases with the increase of trunk height, namely 180 cm (1.84)>130 ¢cm (1.76)>20 cm (1.73). The stem
CO; efflux of a Cryptomeria fortunei plantation is significantly correlated with slope position, temperature,
atmospheric pressure, and atmospheric CO; concentration at the 0.01 level. During the periods from September to
October and from January to May, the soil CO; efflux of Cryptomeria fortunei plantation showed a fluctuating trend
of decreasing increasing decreasing as the intensity of strip transformation increased; During August and November
to December, the soil CO; efflux of Cryptomeria fortunei plantation basically decreased with the increase of strip
transformation intensity. The soil CO, efflux decreases with the decrease of slope height. The soil CO; efflux of
Cryptomeria fortunei plantation is significantly correlated with bandwidth, slope position, temperature, atmospheric
pressure, atmospheric CO, concentration, and relative humidity at the 0.01 level. [Conclusion] As the intensity of
strip transformation increases, the stem CO; efflux gradually increases. As the slope position decreases, the stem
CO; efflux increases, while the soil CO, efflux decreases. The strip transformation and slope position have a
significant impact on the stem CO; efflux and soil CO; efflux, and air temperature is one of the main environmental
factors that regulate the changes in stem CO; efflux and soil CO, efflux. This study has important theoretical
significance for in-depth understanding of the Carbon cycle of the forest ecosystem and establishing the technology
of increasing sinks and reducing emissions of the forest ecosystem.
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