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Respondence of Grassland Soil Respiration to Global Change

FU Gang"’, SHEN Zhenxi', ZHANG Xianzhou', YU Guirong', HE Yongtao', WU Jianshuang'’
(1. Lhasa Plateau Ecosystem Research Station, Key Laboratory of Ecosystem Network Observation and Modeling,
Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Grassland is one of the main terrestrial ecotypes and the dynamic change of its soil respiration can di-
rectly affect the global C cycle. Grassland responses more rapidly to global C cycle than other terrestrial ecosys-
tems. Therefore, grassland soil respiration could be firstly affected by global climate change and land use
change. The objective of this paper is to provide a scientific review on grassland soil respiration response to
global change and human activities. The elevated atmospheric CO, and rising temperature can both stimulate,
suppress or show no significant effect on grassland soil respiration, depending on whether changes of soil mois-
ture, soil available N and other related factors occur or not. The Q.o, which is the temperature sensitivity index of
soil respiration, of grassland soil respiration is affected by soil temperature, soil moisture, precipitation, soil
depth, soil organic carbon, altitude, land use patterns, time scales and other related factors. This implies that the
relationships between grassland soil respiration and soil temperature is affected by other factors and grassland
soil respiration is actually affected by the combined effects of multiple factors. Increasing precipitation will gen-
erally stimulate grassland soil respiration. However, the decrease of soil temperature and soil permeability which
are caused by precipitation will reduce soil respiration amount. Due to grazing intensity, grazing frequency and
grazing forms, the impact of grazing on soil respiration appears to increase, decrease or show no significant ef-
fect. The effects of clipping on soil respiration and its components (soil heterotrophic respiration and root respi-
ration) are different. When agricultural reclamation occurs in grassland, soil respiration could enhance and the
soil carbon will lose approximately 20%-50%. Fertilization might increase, decrease or show no significant ef-
fect on grassland soil respiration, according to fertilizer type, loading levels and so on. In the arid and semi-arid
regions, irrigation might promote grassland soil respiration. However, the integrated effects of these global
changes, i.e., elevated atmospheric CO,, rising temperature, increasing precipitation, grazing, land reclamation,
fertilization and irrigation, are unclear. Therefore, the research on the respondence of soil respiration to global
climate change and land use change should be enhanced in the future.
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