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Table 1 Seoil physical and chemical characteristics of the different land use
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5.1+0.3 0.42+0.03 14.2+0.3 3.740.8 3.6+0.7 7.3 6.7+0. 1 60.1+3.1
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Fig.1 Relationship between soil average CO, concentration and surface CO, flux under different land uses.

The hollow circle represents the average CO2 concentration in soil at 0~ 10 ecm depth and the solid

circle represents the average CO, concentration in soil at 10 ~ 20 cm depth
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Table 2 Caorrelation analysis between mean CO, concentrations in soil profiles (0~ 20 cm,

surface CO, fluxes and environmental factors

0 em 5 em 10 em 15 em 20 em WFPS (0~ 10 cm)
0.810 "~ 0.844 " " 0.824"" 0.824 7" 0.833"" 0.820" " 0.393
(0.695 ") 0.759* ") (0.766*")  (0.756 " ") (0.766 * ) 0.757* ") (0.393)
0.818 " 0.849 " 0.881"" 0.865 " 0.879 " 0.869 " " 0. 105
(0.100) (0.083) (0.24D (0.244) (0.222) (0.210) (—0.213)
0.882 " " 0.847" 0.859 " * 0.872" " 0.877 " " 0. 886 " * 0.216
(0.429 (0.397) (0.431° (0.461 " (0.449 (0.443 (—0.07D
person two-tailed “ (p<0.05),« **” (p<0.0D),
CO,
CO2 CO2 CO2 CO2
s [25] .
, , 2.4 CO: CO:
02 CO2 CO2
= CO> . CO2
, CO2
, CO> e CO> .
SN . WFPS . N pH. .
CO2 , CO2 CO2 .
(r=0.105~0.393), CO- . . CO2
CO: WEFPS (p CO: 2, ,
>0.05C 2), WFPS , CO2
CO2 CO2 0.6 ~ CO2 32.4% ~76.4%
15 4 %, , . 10 ~20 cm ,
, , (R*=0.76; 0. 62,
. . WFPS  p<<0.01), (-1,
CO-:
) CO:2 .
CO2 R Fick CO2



200 2011

0.8 300 CO2 .
e [8.27]
0.6F ’ ,
1200 . 5
Risk ™ (
04f
1100 9%) CO2 CO2
02f
2 b
0 R 0
12F {150 CO-
g g co
= | —0— 130~ 10 em - HICO,IK ¥ g 2 °
P —e— 181020 emF HICO K i 1)
£ —m— i 2CO il fit g
S 06 {50 ®
g ?‘ CO2 .
a O
§o X ( ) CO:
0 A . S 'S -50 .
0.5k w12
041 3
1150
03F
02y 150
ol CO2 CO2
0 n " " " L " . " . " " -50 ’ : CO2
400 F . 125
COZ D) o N
300 12°
é 15 é COZ )
200
5 105 ; CO-
100} 1s CO2 N
0 ’ ) b
CO2 CO2
, CO2 CO2
€O ’ 32.4%~176.4% .
Fig.2 M onthly variations in soil CO, concentration Fick co
1C 2
and surface CO» flux under different land uses, co
2 o

monthly mean tem perature and precipitation

during the study period

[ 1 Schlesinger W H, Andrews J A. Soil respiration and the global carbon cycle[ J] . Biogeochemistry, 2000 48(1); 7— 20.

[2 Drewitt G B Black T A, NesicZ, etal. Measuring forest floor CO, fluxes in a Douglas fir forest [ J] . Agriculture and
Forest Meteorology, 2002, 110(4). 299— 317.

[3 Raich J] W, Schlesinger W H. The global carbon dioxide flux in soil respiration and its relationship to vegetation and cli-
mate[ J]. Tellus 1992, 44B. 81— 99.

[4 Raich J] W, Potter C S. Global patterns of carbon dioxide emission from soils[ J] . Global Biogeochemical Cycles, 1995,
9(D: 23— 36.

[5 Forster P, Ramaswamy V, Artaxo T, efal. Changes in atmospheric constituents and in radiative forcing. In; Climate
Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the In-
tergovernmental Panel on Climate Change [ Solomon S, Qin D, Manning M, et al. (eds.)]. Cambridge University
Press Cambridge, United Kingdom and New York, NY, USA. 2007. [ EB/OL]. http:// www. ipcc. cl/ pdf/ assess-
ment repor? ard/w gl/ardw gl-chapter2. pdf.

[ 6 Buyanovsky G A, Wagner G H. Annual cycdes of carbon dioxide level in soil air [ J] . Soil Science Society of America
Journal | 1983,. 47(6). 1139— 1145.



€O, CO, 201

[ 10]
[ 1]

[ 12]
[ 13]
[ 14]

[ 15]

[ 16]
[ 17]

[ 18

[ 19

[ 20]

[ 21]

[ 22]

[ 23]

[ 24]

[ 25]
[ 26

[ 27

[ 28]

Amundson R G, Davidson E A. Carbon dioxide and nitrogenous gases in the soil atmosphere[ J] . Journal of Geochemical
Exploration 1990 38(1—2): 13— 41.

Jassal R, Black A, Novak M, efal. Relationship between soil CO, concentrations and forest— floor CO, effluxes [ ] .
Agriculture and Forest Meteorology, 2005, 130(3—4); 176— 192.

. . ) CO, CO, (7. , 2003, 22(2); 170—
176.
(. , 1999, 27(D); 113— 114.
. . .o €C0,—C (7. . 2010, 39
(3): 258— 265.
[ M]. : ., 2000.
. ) (7. . 1995, 23(D):31—36.

Gunmn J, Trudgill S T. Carbon dioxide production and concentrations in the soil atmosphere: A case study from New
Zealand volcanic ash soil J] . Catena, 1982, 9(1—2).81— 89.
Kucera C I, Kirkham D R Soil respiration studies in tall grass prairie in Missouri[ J] . Ecology, 1971, 52(5); 912—
915.

. . . co, (. . 2005, 33(1); 11— 13.

s s s . [Jy. ,2010 28(CD):
56— 62
Oh N H, Kim H S, Richter D D. What regulates soil CO, concentrations? A modeling approach to CO, diffusion in deep
soil profiles[ J] . Environmental Engineering Science, 2005, 22(1); 38— 45.
Jassal R’ S Black T A, Drewitt G B efal. A model of the production and transport of CO; in soil: predicting soil con-
centrations and CO, efflux from a forest floor[ J] . Agricultural and Forest Meteorology, 2004, 124(3—4). 219— 236.
Kiefer R H. Soil carbon dioxide concentrations and climate in a humid subtropical environment [ J]. The Professional
Geographer, 1990 42(2).182— 194.
Rightmire C T. Seasonal variations in PCO, and Cl; content of soil atmosphere [J]. Water Resources Research, 1978,
14(4). 691— 692.
Davidson E A, Belk E, Boone RD. Soil water content and temperature as independent or confounded factors controlling
soil respiration in a temperate mixed hardwood forest [ J]] . Global Change Biology, 1998, 4(2).217— 227.
Anderson J M. Carbon dioxide evolution from two temperate, deciduous woodland soils[ J| . Journal of Applied Ecolo-
gy, 1973, 10(2). 361—378.
Edwards N T. Effects of temperature and moisture on carbon dioxide evolution in a mixed deciduous forest floor [ ] .
Soil Science Society of America, 1975 39(2). 361— 365.

s s s . [J. , 2003 23(5). 972—978.
Hashimoto S, Tanaka N, Suzuki M, efal. Soil respiration and soil CO, concentration in a tropical forest, Thailand [ ]] .
Journal of Forest Research 2004, 9C(1).75—79.
Pingintha N, Leclerc M Y, Beasley ] P, ef al. Assessment of the soil CO; gradient method for soil CO, efflux measure-
ments: comparison of six models in the calculation of the relative gas diffusion coefficient [ J| . Tellus 2010 62B: 47—
58.
Risk D, Kellman L, Beltrami H. Soil CO, production and surface flux at four climate observatories in eastern Canada

[ ] . Global Biogeochemical Cycles 2002 16(4). 1122— 1133.



202 2011

Seasonal Variation and Relationship Between Soil CO:
Concentrations and Surface (CO: fluxes

CHENG Jian-zhong', LEE Xin-qging', ZHOU Zhi-hong"?,
WANG Bing's, CHENG Hong-guang', XING Ying"’, TANG Yuan"’

(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract Seasonal variations in the concentrations of soil air CO, and surface CO, fluxes under different land uses were studied
in the karst regions of Guizhou by GC technique for one year. The results showed that the seasonal variation regularities of soil
CO; concentrations and surface CO, fluxes were very obvious, i.e., increasing from spring to summer and decreasing from au-
tumn to winter in response to temperature and precipitation changes in this region. Subsurface CO, concentrations and surface
CO; fluxes under different land uses were significantly positively correlated with air temperature and soil temperature at differ
ent depths. Soil moisture (WFPS) influenced soil CO, concentrations and surface fluxes to some extent, but in almost all
fields, there was no obvious correlation betw een them. The correlation analysis results show ed there was a significant and posi-
tive relationship between soil CO, concentrations and surface CO, fluxes suggesting surface CO, fluxes strongly de pended upon
the accumulation and distribution of CO, concentrations in the soil profile.

Key words; soil CO, concentration; surface CO; flux; seasonal variation; temperature and moisture; karst region



