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Table 2 Factors affecting soil respiration
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Fig. 2 Research prospect for effects of acid rain on soil respiration
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Effects of Acid Rain on Soil Respiration and Underlying
Mechanisms: A Review

LIU Ziqiang', WEI Hui"***, ZHANG Jiaen"***', GUO Jing', LI Dengfeng'

(1 College of Natural Resources and Environment, South China Agriculture University, Guangzhou 510642, China; 2 Key
Laboratory of Agro-Environment in the Tropics, Ministry of Agriculture, Guangzhou 510642, China; 3 Guangdong Provincial
Engineering Center for Modern Eco-agriculture and Circular Agriculture, Guangzhou 510642, China; 4 Guangdong Provincial
Key Laboratory of Eco-circular Agriculture, South China Agricultural University, Guangzhou 510642, China)

Abstract: Soil respiration is the greatest carbon fluxes from terrestrial ecosystem to the atmosphere, and therefore any tiny
changes in soil respiration could result in great impact on the global carbon balance. Due to anthropogenic activities, acid rain has
been one of the most serious environmental problems, but its impacts on soil respiration and the underlying mechanisms remain
inconclusive. This paper reviewed the responses of soil respiration to acid rain in different ecosystems, summarized and discussed
the underlying mechanisms by which acid rain changes soil respiration. Results showed that strong acid rain suppressed soil
respiration, while medium and low acids did not alter soil respiration consistently across studies. Four important biological factors
including photosynthesis process, microbial communities, litter decomposition and root-productivity were discussed in details.
Moreover, further studies in regard to acid rain effects on soil respiration could highlight in these aspects as listed below: 1) how
different types of acid rain would affect soil respiration; 2) how acid rain would affect functional microbes and related genes
involving the terrestrial C cycling; 3) whether soil respiration at different plant phonological stages would respond similarly to
acid rain; 4) how different soil respiration components and related processes (e.g., autotrophic and heterotrophic soil respiration)
would respond differently to acid rain; and 5) a global monitoring network should be established to further understand effects of
acid rain on soil respiration across climatic zones and ecosystems in the acid rain affected areas.

Key words: Acid rain; Soil respiration; Controlling factors
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