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Flush of Carbon Dioxide Caused by Soil Drying and Rewetting

DAI Wan-hong"?, WANG Yi-quan®’, HUANG Yao', LIU Jun®

(1. LAPC, Institute of Atmospheric Physics, the Chinese Academy of Sciences, Beijing 100029, China; 2. College of Resource and
Environment, Northwest Sci — Tech. University of Agriculture and Forestry, Yangling 712100, China)

Abstract: Flush of CO: and its kinetic courses of drying and rewetting soils were studied in short — time incubation. The results
showed that CO, emission rate in no dried and rewetted soils was not changed with time, and its emission courses could be described
by zero — order kinetic equation( Y = ko). For the drying and rewetting soils, the CO; emission showed the typical initial CO: flush,

which can be explained by the additive effects of soil respiration prime effect (first — order) caused by drying and rewetting and the
basic soil respiration (zero — order). The flush of CO; following drying and rewetting soils could be well described by the two — pool
model Y = at + Ao(1 —e~ ") . In shorter — time incubation, the net CO2 flush in different Lou soils caused by disturbance, drying
and rewetting varied from 23. 05 mg CO> — C * kg™'t059. 90 mg CO: - C - kg~', and it was correlated tightly with the differences of
soil property and fertility, especially the differences of soil organic matter quality and quantity, caused by long — term different fer-
tilization methods.
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Table 1 The basic properties of experimental soils

BEE IR BHUR  AE PBPERSEL > 0.25 mm MK
/e kg™ /g em™? /% /%
1 Johe 13.11 1.33 46.94 79.95
2 i 14.78 1.36 47.31 82.26
3 NG 13.96 1.32 47.28 83. 86
4 ik 16.58 1.28 46. 89 84.53
5 i 18. 68 1.15 46.78 85.61
6 L 19. 66 1.16 45.84 87.75
7 JEENE 20. 58 1. 14 43.92 86. 96
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Figure 1 Schematic diagram of incubation apparatus
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Figure 2 Rate of CO; emission and CO; cumulative emission of soils during short — time incubation

I denoted disturbing and drying — rewetting soils; 11 denoted no — treating soils
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Table 2 CO, emission and its kinetic equation in the soil during the incubation
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B b Fek s

CO» BB /CO2 - C mg * kg™ 0~ 14 d CO» HHUL B

B S35 05

/CO2-Cmg - h-kg! 0~3d*" 0~144d /CO2-C mg - kg™!

1 I 0.162 9 27.35(36.8) 74.36 23.05(31.0) y=3.722 81 +22.63(1 —e %28 1)
I 0.154 3 51.31 y=3.7013¢(r*=0.999 4)

2 I 0.161 4 33.12(38.8) 85.36 31.48(36.9) y=4.201 01 +28.38(1 —e 26 71)
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