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Tab. 1 Characteristics of the four studied soils (topsoil)
0 43.52 15.15 27. 30 56. 99
(%WHO) 32.47 18.76 41. 20 80. 81
% 16.43 10. 78 15.24 5.48
% 31.11 31.31 33.02 41.13
(% 52. 46 58.91 51.74 53.43
pH 5.65 5.59 5.70 6.25
0 4.73 2.63 1.76 2.20
% 0. 42 0.25 0.23 0.23
(mg/kg) 6.63 17.68 22.27 18.55
(mg/kg) 1.58 0. 90 11. 85 3.95
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Tab. 2 Correlation between CH, oxidation rates and soil physico-chemical properties incubation
%) (%WHO) % % %) pH (%)
r 0.15 —0.60" 0.61" —0.35 —0.19 —0.69"" 0.78"
(%) (mg/kg) (mg/kg) (mg/kg) C/N CEC(cmol/kg)
r 0.69"* —0.41 —0.19 0.71* 0.14 —0.39
. % 0.05; % % 0.01
CH, , o
CH, :
MO=0.197SOC—0. 214 (R*=0.61, p=<C0.05)
, MO CH, , SOC o
61%.
) CH, ( ) o
’ ’ ~ A pH
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3
(D CH, , 60 %
, , , CH,,
(%WHO) ) ,
; CH,
(2) CH,
’ H CH4
, CH,; CH,, CH, o



340

25

(1]
[2]
(3]

L6]
71
[8]
L9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

(171

[18]

[19]

[20]

(3) ; CH,
° ’ CH1 o

IPCC. Climate Change 2001: The Scientific Basis. Cambridge: Cambridge University Press, 2002. 41.

IPCC. Climate Change 1995: The Science of Climate Change. Cambridge: Cambridge University Press, 1996. 21.
Sitaula B K, Hansen S, Sitaula J] I B, ez al. Methane oxidation potentials and fluxes in agricultural soil; effects of
fertilization and soil compaction. Biogeochemistry, 2000, 48(3): 323~339.

.

, 1996. 15~26.

s . . , 2002, 22(3): 32~34.

s s . . , 2003, 22(3): 389~396.
s s PR CO2 . , 2003, 27(3): 51~54.

. . : , 1999. 289.

» Mosier A R. CH, » NoO  CO;q . , 1999,(6): 289~295.

Smith K A, Dobbie K E, Ball B C, et al. Oxidation of atmospheric methane in northern European soils with other
ecosystems, and uncertainties in the global terrestrial sink. Global Change Biology, 2000, 6. 791~803.
Merino A, Perez-Batallon, Mac as F. Responses of soil organic matter and greenhouse gas fluxes to soil manage-
ment and land use changes in a humid temperate region of southern Europe. Soil Biology &. Biochemistry, 2004,
36: 917~925.
Segers R. Methane production and methane consumption: a review of processes underlying wetland methane flu-
xes. Biogeochemistry, 1998, 41, 23~51.
Tlustos P, Willison T W, Baker J C, etal. Short-term effects of nitrogen on methane oxidation in soils. Biol. Fer-
til. Soils, 1998, 28. 64~70.
Ishizuka S, Sakata T, Ishizuka K. Methane oxidation in Japanese forest soils. Soil Biology &. Biochemistry, 2000,
32: 769~777.
Schnell S, King G M. Mechanistic analysis of ammonium inhibition of atmospheric consumption in forest soil. Ap-
pl. Environ. Microbiol., 1994, 10. 3514~3521.
H tsch B W. Tillage and land use effects on methane oxidation rates and their vertical profiles in soil. Biol. Fertil.
Soils, 1998, 27. 284~292.
Wang Z P, Zeng D, Patrick W H Jr. Characteristics of methane oxidation in a flooded rice soil profile. Nutrient
Cycling in Agroecosystems, 1997, 49. 97~103.
Boeckx P, Cleemput Van O, Villaralvo I. Methane oxidation in soils with different textures and land use. Nutrient
Cycling in Agroecosystems, 1997, 49; 91~95.

s s .. . , 2001, 56(1). 44
~53.
Singh J S, Singh S, Raghubanshi A’ S, et al. Effect of soil nitrogen, carbon and moisture on methane uptake by

dry tropical forest soils. Plant and Soil, 1997, 196. 115~121.



Effects of land-use on methane oxidation potential in lessive

WANG Chang-ke'”?, LU Xian-guo’, CAI Zu-cong®, LUO Yong'
(1. National Climate Center., CMA, Beijing 100081, China;
2. Northeast Institute of Geography and Agricultural Ecology, CAS, Changchun 130012, China;
3. Institute of Soil Science, CAS, Nanjing 210008, China)

Abstract: Changes in land-use may affect the potential of soils to act as a sink for CH,.
Samples of lessive, one of the most important soil types in the Sanjiang Plain (45°01" —48°
28'N, 130°13' —135°05'E, the largest fresh water wetland area in China), were incubated
to investigate the effect of land-use change on methane oxidation in lessive. Significant
differences between CH, oxidation rates of all topsoils were found under different land-u-
ses. The highest CH, oxidation rate was found in natural meadow (dominated by Calama-
grostis angusti folia) topsoil, but man-made larch (Larix gmelini) woodland, dry land
(wheat or soybean), and paddy field soils reduced CH, uptake by 64%, 98% and 117%,
respectively, compared with meadow soil. After the natural meadow was reclaimed, the
soil water content (percentage WHC) changed, and the soil organic material decreased.
So, the diffusiveness of CH, and O, into the soil was reduced and the number and activity
of methanotrophic bateria was inhibited. These may be the main reasons for the decrease
of methane oxidation in lessives after land-use change. Atmospheric CH, oxidation activity
under all four land uses showed a distinct vertical stratification within the soil profiles. Po-
tential CH, oxidation rates apparently decreased with the depth in meadow soil and wood-
land soil, indicating a surface maximum for CH, oxidation capacity in these soils; the
methane uptake rate of the buried organic layer in the dry land soil was 13 times higher
than that of the plowed layer. The net productivity of methane was observed in samples of
all layers of paddy soil incubated under air, indicating that they had no ability to oxidize
atmospheric CH,. Correlation analyses of methane oxidation in lessives and physico-chem-
ical soil parameters yielded significant correlations for the concentrations of organic carbon
(r=0.78, p<< 0.01), available N (= 0.71, p<C 0.01) and total N (= 0.69, p<<
0.01), but negative relationships between CH, uptake rates and pH (r= 0. 69, p<C0.01)
or water content (percentage WHC) (= 0. 60, p<C 0.05) were observed. Linear regres-
sion analysis revealed that an individual chemical parameter, soil organic carbon, could be
singled out as an indicator for methane oxidation capacity in lessives under certain tempera-

ture conditions.

Key words: methane oxidation; methane emission; land-use; lessive



