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Fig.1 Diurnal course of soil respiration (Rs) (a-d) in the polar plantation during the early (May), middle (July) and late (September)

parts of the growing season and winter (December) of 2007. Half-hour values are an ensemble average of each month
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Fig.2 Relationship between soil respiration rate

and soil temperature in 2007
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temperature in different temperature condition
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Table 2  Soil respiration rate and soil water content

in different soil water conditions
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Fig.3 Relationship between soil respiration rate and soil water content in growing season
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Fig.4 The variations of soil respiration rate,

soil water content and soil temperature in 2007
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Effects of soil temperature and moisture on soil respiration
in a poplar plantation in Daxing district, Beijing

TAN Jiongrui', ZHA Tonggang', ZHANG Zhiqiang', SUN Ge*, DAI Wei', FANG Xianrui', XU Feng'

1. Key Laboratory of Soil and Water Conservation and desertification Combating, Ministry of Education//Water and Soil Conservation College at

Beijing Forestry University, Beijing 100083, China; 2. Southern Global Change Program, USDA Forest Service, NC27606, USA

Abstract: Continuous half-hourly measurements of soil CO, efflux with Li-Cor-8150 in a polar plantation in Daxing District of
Beijing between January and December 2007 were made to investigate the seasonal and diurnal dependence of soil respiration (Rg)
on soil temperature (75) and water content (w). The results showed: (1) The diurnal variation of Ry was described as a single-peak
curve, high during daytime and low during night. Rg was low during the non-growing season, but it increased from May and
reached the maximum in August. (2) 75 was the main factor that influences Rs. An exponential model explained 69% of the annual
Rg variation. In a low temperature environment (<0 ‘C), Rg decreased with the increase in 7s. There was a positive correlatation
between R, and Ts when Ts >0 °C. R, increased ed at first and then decreased with the increase of w. A cubic model indicated that w
contributed 33% of the variation of Rs. The contribution increased to 51% when w waslower than 9.5%. Tswas also an important
factor to Rs. (3) The influences of w and Tsa on Rg acted together. R, responded to T differently under different w conditions. The R?
of the exponential model between Rsand 75 reached 0.86 with w was the range of 4%-10%,; when w was too high or too low, the
influence of T was relatively weakened, while the effect of w was relatively strengthened. We conclude that the sensitivity of Rg was
affected by w and Ts in a non-linear fashion and could not be described by a exponential function. This study suggest multiple
functions are needed to describe the complex relationship between Rs and environmental factors.

Key words: polar plantation; soil respiration; soil temperature; soil water content
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