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The pattern of carbon flux in age-series secondary forests in northeast, China

Abstract: [Objective ] The study is to quantify soil respiration and its allocation during the restoration process of
temperate forests, and to compare the post-disturbance carbon sink age effect. [Method] In this study, we used
the age series of secondary forests formed after the disturbance of maoershan area, northeast of China, including
forests harvested once for near-mature forest (NS, 64 years old), harvested twice for middle-aged forest (MS, 32
years old), and harvested twice for young-aged forest (YS, 9 years old), and we used a combination of forest
inventories and anisotropic growth equations to get the ecosystems and the Net Primary Productivity (NPP) of each
component. Soil respiration was measured every half month from the beginning of May 2021 to the end of the
growing season using the LI-8100A CO2 / H20 analyzer, and the difference between the two was used to obtain
the net ecosystem productivity (NEP). [Result] Soil respiration in temperate secondary forests of different
restoration years had a significant positive correlation with soil 5 cm temperature, and the annual carbon fluxes on
the soil surface fluctuated in the ranges of 754.87-934.64 and 664.59-865.41 g-m=2-a’! in 2021 and 2022, and the
heterotrophic respiration decreased year by year with the trend of decrease and then increase with the successional
time. However, the difference was not significant. There were no significant differences in the net ecosystem
productivity of forests at different stages of secondary succession except for herbaceous productivity (P > 0.05).
The NEP of secondary forests in the age series did not differ significantly among forest types (P = 0.38), which

showed a tendency of increasing and then decreasing with recovery. [Conclusion] Soil respiration showed an
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exponential increasing trend with increasing soil 5 cm temperature, and woody tissue and fine root productivity
were the main contributors in the net primary productivity of secondary forests. After the disturbance, the forest
ecosystem carbon sink was promoted in the short term, and this study provides data support and theoretical basis
for the evaluation and estimation of carbon sequestration in northeast temperate forest ecosystems and their
management.
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