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Soil respiration of forest ecosystems and its respondence to global change
YANG Yu-Sheng', DONG Bin®, XIE Jin-Sheng?, CHEN Guang-Shui', GAO Ren', LI Ling?, WANG
Xiao-Guo?, GUO Jian-Fen® (1. Coltege of Geography Sciences Fujian Normal Universitys Fuzhou 350007, Chinas 2. College of
Forestry, Fujian Agriculture and Forestry University, Nanping 353001, China). Acta Ecologica Sinica,2004,24(3) :583~591.
Abstract : Soil respiration in forest ecosystems is one of the major pathways of C flux in the global C cycle. second only to the
gross primary productivity, and is markablely affected by the global change. The review summarized the important role of
forest soil respiration in global carbon cycle, its components, its controlling factors, and its response to the global change.
Forest soil respiration is the sum of heterotrophic (microbes, soil fauna) and autotrophic (root) respiration. The
contribution of each group needs to be understood to evaluate the implications of environmental changes on soil carbon cycling
and carbon sequestration. There is a large variation in the relative contributions of autotrophic and heterotrophic respiration to
total soil CO, efflux, and the estimated contributions from root respiration range from 10% to as high as 90%. Some of this
variation may come from differences in methodology and from differences in forest and soil types. The critical factors
influencing forest soil respiration include soil temperature, soil moisture, forest types (substrate quality, net ecosystem
productivity, the relative allocation of NPP above- and belowground) and forest management (land-use and/or disturbance
regimes, fertilization). The temperature effect is always described as an exponential function. The effect of soil moisture, in
contrast, has been described by numerous equations including linear, logarithmic, quadratic., and parabolic functions. Soil
respiration is frequently maximized when soil is at an intermediate water content. Soil temperature and soil humidity together
explain a large part of variations in soil respiration. Forest types may affect soil respiration by influencing the soil microclimate

and structure, the quantity and quality of substrate, and the overall rate of root respiration. At the global scale, soil
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respiration rates in forests are correlated positively with litterfall rates. Despite this complex array of factors that affect forest
soil respiration, soil respiration is typically modeled either as a simple Q) function or as a step relationship based on
temperature response curves.

Harvest cutting could stimulate, suppress, or show no effect on soil respiration, depending on harvest methods, forest
types, speed of regeneration and climate conditions. Slash burning usually decrease soil respiration rate. Fertilization might
enhance, reduce or show no effects on soil respiration, depending on fertilizer types, loading levels and site conditions.

The elevated atmospheric CO, could increase the eflux of CO, from soils, while simultaneously leaving a greater store
capacity of carbon in the soil. Rising temperature increases the eflux of CO, from soils with a net release of soil carbon and,
thus, will further global warming. Nitrogen deposition may promote the sequestration of carbon in vegetation and soils. The
integrated effects of these global changes is unknown yet, but it seems unlikely to mitigate the rise of atmospheric CO, in this
century through a large increase in the soil carbon pool. Ozone concentration and radiant intensity of UV-B could somehow
influnce soil respiration directly or indirectly.

Despite intensive researches in recent years, there still need some efforts before we can make an understanding of the
interactions between global changes and forest soil respiration: (1) developing appropriate methods for separating various
components of soil respiration; (2) implementing long-term in situ research on the effects of anthropic disturbance, particularly
those of intensive disturbances (e. g. clearcutting, fire); (3) understanding mechanisms on responses of forest soil respiration
to global changes in different climatic zone; (4) developing techniques for the data to scale up from a small chambers to a stand
or ecosystem level, and even to a regional or global level; and (5) establishing a global research network on forest soil
respiration and perfecting the global CO, FLUX web.

Key words :forest soil respiration; global change; carbon cycle; effect factors
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