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Impacts of drying-wetting cycles on CO, and N,O emissions from soils in

different ecosystems

OUYANG Yang'?, LI Xuyong" "

1 State Key Lab of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: In the context of climate change impacts on the rainfall patterns, understanding the effects of soil drying-
rewetting cycles on green-house gas emission has become increasingly important in many ecosystems. Soil carbon and
nitrogen releases caused by drying and rewetting cycles largely determine the total amount of greenhouse gases emission for a
long time in an ecosystem. Such kind of influence is particularly important in arid, semi-arid and Mediterranean regions.
The soil drying-rewetting cycle is a natural phenomenon that the soil experiences drying, then wetting, and then drying and
rewetting again and again. When a dry soil is being rewetted, the amount of soil microbial biomass and its activity can be
sharply increasing in a short time period, and then a large amount of gaseous carbon (C) and nitrogen ( N) erupts from the
soil. The sudden release of gaseous C and N is caused by the stimulation of the soil microbes. Such a phenomenon is called
“Birch effect”. The drying-rewetting cycles play an important role in the feedbacks of terrestrial ecosystems. In this study,
soil samples were taken from four field sites of forest, agriculture, grassland and desert ecosystems along the precipitation
gradient in China. These four sites are Beijing Forest Ecosystem Study, Ansai Agricultural Ecosystem Study, Inner
Mongolia Grassland Study and Fukang Desert Ecosystem Study sites of the Chinese Ecosystem Research Network ( CERN).
Based on the laboratory experiment with 0, 2, 5, 7 and 14 drying-rewetting cycles in the controlling temperature, we

examed the patterns of drying-rewetting impacts on soil CO, and N,O emission. Our results showed that; (1) Drying and
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rewelting cycles significantly stimulated the CO, and N, O releases from soil. For example, in comparison with the control
experiment with constant soil moisture in the grassland soil, the average respiration rate of 14-cycle,7-cycle,5-cycle and 2-
cycle treatments increased 43% ,103% 116% and 192% , respectively. We also found that response patterns in CO, and
N, O release rates to drying and rewetting frequencies were similar among different ecosystem soils. The initial rewetting
pulses were the highest, and then declined over time. (2) The total amount of CO, released from the cycling soil was higher
than that from its corresponding control treatment with constant soil moisture. In the forest soil, the 14-cycle soil released a
total of 360. 11 g C-CO,/g soil in comparison with the control treatment with constant soil moisture, which released 284. 56
pg C-CO,/g soil. The cycling increased respiration by 27% . In the grassland soil, the 14-cycle soil released a total of
339.88wg C-CO,/g soil in comparison with the control treatmen, which released 244. 01 pg C-CO,/g soil, increased by
39% . In the agriculture soil, the 14-cycle soil released a total of 299.31 g C-CO,/g soil in comparison with the control
treatment, which released 143.27 g C-CO,/g soil, increased respiration by 109% . In the desert soil, the 14-cycle soil
released a total of 167.54pug C-CO,/g soil in comparison with the control treatment, which released 142.79 pg C-CO,/g
soil, increased respiration by 17% . (3) Cumulative N,O release among different ecosystem soils had different drying-

rewetting response patterns, but soils from the agriculture and desert ecosystems have similar response patterns.
Key Words: drying-rewetting cycles, Birch effect, soil respiration, N,O emission
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Fig.6 Cumulative N, O release for the dry/wet treatments in all rewetting phrases
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