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Abstract: Soil is an important source of atmospheric carbon dioxide ( CO,) . It is an important process for soil respiration to
release CO, from biosphere to air because understanding the rate of soil respiration and temporal and spatial fluctuation
under various terrestrial ecosystem can provide the basic data to budget of global carbon balance and to estimate potential
effect of global change. Soil respiration was not only influenced by environmental conditions such as temperature humidity

and pH values but also was controlled by biotic factors such as vegetation form leaf area index living weight and human
reactivity. It is noted that soil temperature and moisture content are assumed to two significant environmental factors. Loess
plateau located in semiarid districts of northwest of China where soil exhibited dry and humid change alternately. Studies of
CO, emission from bare soil may help analyze annual changes in carbon ( C) in soil organic matter ( SOM) . Therefore CO,
emission associated with the decomposition of SOM from bare soil are important factors for assessing the C budget in
agricultural fields. Studies on relationship of soil respiration change and environmental factors ( soil temperature and

moisture content) presented the important significance to determine the temporal and spatial change of soil respiration in this
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bare area. We conducted a study to monitor soil CO, emission diurnal change CO, emission seasonal change soil

moisture soil temperature and assess the controlling factors of CO, emission from an unplanted soil of long-term experiment
at Changwu ecological station of Chinese Academy of Science China. In situ soil CO, emissions from March 2008 to March
2009were measured with an IRGA CO, analyzer ( Li-COR 8100 Li-COR Corp.

Lincoln NE) following the dynamic

closed chamber method. The CO, diurnal and seasonal change in the bare soil followed single peak trend same as the
change of soil temperature. The highest value of diurnal change appeared at 14:00 or 16: 00 and the lowest value appeared
at 0:00 or 6:00. The CO, flux increased in summer and decreased in winter. The average of CO, emission during the study

period was 0.94 pmolCO,»m *s~'. There were significant positive correlations between the CO, flux and soil temperature

(P <0.01) . The regression equation of R, = ae’" fit the relationship between the CO, flux and soil temperature very well
especially in 0—5 cm soil depth. Unlike soil temperature apparent relationships between CO, flux and soil moisture were

not observed. Bi-variable model R, = ae'" W with soil temperature ( T) and soil moisture ( W) could explain variation of soil

respiration much better than mono-variable model.

Key Words: bare fallow; soil respiration; temperature; soil moisture
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1 (R) (7 (W)
Table 1 Correlation coefficients of soil respiration with temperature and water contents
R2 R
Treatment Function ! Qo Function "
Air temperature R =0.4842¢" %587 0.622** 1.747
5cm R =0.4640e" %57 0.586** 1.690 R =3.05W +1.07W +0.47 0.14
Soil depth 10cm R =0.4675¢% %587 0.566** 1.696 R =0.76W? —1.10W +1.78 0.14
15¢m R =0.4684¢" 0317 0.542** 1.701 R =0.69W? - 1.29W +1.00 0.13
20cm R =0.4704¢"0327 0.513** 1.702 R =0.57TW? —1.34W +1.20 0.11
40cm R =0.4798¢% %7 0.448** 1.714 R =3.16W? -5.14W +2.44 0.41"
60cm R =0.5002¢"9277 0.379** 1.694 R =4.37TW? -7.43W +3.51 0.327
2 R
3.1
Table 2 Two-variable about soil respiration model and soil
temperature soil moisture
° /em )
L. . R
Soil depth Function
. ( ) 5 R =0.2379¢0 %675 T'jy0-2058 0.8238**
( ) 10 R =0.3082¢% 0327 ppo- 1124 0.8276™*
3 15 R =0.0539¢" 0% T pp0-6379 0.8541**
( ) 1 20 R =0. 134380'0712T WO.3201 08370x~k
o SOC 40 R =0.1700¢0 07267 jpo-2404 0.7897 **
60 R =2.0373eﬂ.0787T W70.6348 0.7417 £33
17
3
Table 3 Soil respiration rate in fallow or bare land across China
Soil respiration
Site . .. .
Environmental conditions Time Range Mean Reference
500mm pH 7.0—8.0
—11 25— — 1
1 0—2.0% 5 625—3833 8
700 14°C 0. —
e ( — 54.91 19
68g/kg )
514. 3mm 13.2C
2.5—359.7 198.7
2.9 alke 62.5—359 98 9
27.96g/kg pH 7.02 ) ( 40.4 -53.8 45.9 20
1100mm 15.8%C pH 2007 4 2224 — 569 21
6.5—8.0
4.9¢/kg pH 5.8 ( ) 12.5—132 — 5
1100mm pH 5.6
- 44.7—92.4 — 22
21.8—24.4¢/kg
1448 mm 16.5C
10 4 52—398 — 23
32.0 g/kg
6—7 254—294 274.5 24
3 2 47.5—324.4 185
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