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Research progress on effects of cutting on forest soil respiration

ZHU Wenjian'?, ZHANG Hui'?, WANG Yixiang'?

(1. College of Environment & Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. State Key
Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: Logging, as one of the routine forest management activities, is an important human interference
measure affecting forest soil respiration, an important source of atmospheric CO,. Therefore, research on the
effects of logging on forest soil respiration has important scientific significance and application value for better
understanding forest carbon cycle and coping with global climate change. This paper, with logging divided into
two types: clear cutting and partial cutting (further classified as selective cutting, gradual cutting, thinning and
regeneration cutting, etc.), is aimed to conduct a review of research advances on the effects of clear cutting and
partial cutting on soil respiration, a discussion of the main mechanisms of clear cutting and partial cutting on
soil respiration as well as a summary of the effects of current cutting on forest soil respiration and its
components and soil temperature sensitivity (Q;,) with future research prospects put forward. Results showed

that the researches on soil respiration are mainly focused on the following aspects: (1) the direction and extent
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of the effect of clear cutting or cutting intensity on soil respiration; (2) the dynamic characteristics of soil
respiration with time and environmental factors such as soil temperature after clear cutting or partial cutting; (3)
effects of clear cutting or partial cutting on soil respiration components; (4) the effect of clear cutting or partial
cutting on Qo and (5) the effect mechanism of clear cutting or partial cutting on soil respiration. The main
conclusions are as follows: (1) the effect of cutting varies with different cutting intensity, cutting measures,
treatment of cutting residues, climate types, forest types and vegetation restoration time; (2) the results showed
that the soil autotrophic respiration usually decreased and heterotrophic respiration usually increased after
logging, and the total soil respiration showed that autotrophic respiration and heterotrophic respiration offset
each other, and this effect would decrease with the increase of vegetation restoration. It is proposed that further
efforts should be focused on the impact of different intensity of harvesting, different vegetation restoration
stages, other forest management measures and rising atmospheric CO, concentration on regional soil respiration
and components, so as to better understand the impact mechanism of harvesting on forest ecosystem carbon
cycle. [Ch, 2 tab. 89 ref.]

Key words: clear cutting; partial cutting; soil respiration; soil respiration components; Qg
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Table 1 Response of soil respiration and its components to clear cutting
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Table 2 Response of soil respiration and its components to partial cutting
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