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Abstract: Concentrations of CO,, N,O and CH, of soil profile;n Karst Stone Desertification Areas were measured monthly from June of 2006 to
May of 2007. The results indicated that the concentrations of CO, N,O and CH, varied from 530. 2 to 31512 6 0.27 t0 0. 67 and 0. 1 t0 3. 5
“L°L ', On the whole, with the increase of soil depth, the concentrations of CO, and N, O increased, while CHy decreased. However, in the
cold and wet October; November and January, the concentrations of CO, and N,O decreased with the depth below 15 em. In contrast CH,
had the inverse trend. Soil temperature and moisture were the main factors which had impacts on the temporal and spatial variations of CO,,

N,O and CHs4concentrations in soil pwofile, but the influence impacts were different. The correlation analyss showed that there was positive
correlation between CO, and N,O (7 0. 780-0. 894 p<< 0. 050 01), while correlation degree was controlled by envionmental factors in
different months. CH, concentrations in soil had significantly negative correlation with CO, concentrations(r= 330, p<_0. 01), but correlated
with N,O concentrations just in moisture months( » —0. 829-— 0 956 p<_ 0. 05-0. 0D).
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Fig. 2 Vanations of greenhouse gases concentrations with the depth in soil profile
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Fig. 6  Relativity between concentration of CO, and N,O

in the soil profile

F=—0.909, p<<0.05); 1 5

(CO2: r=0 473, p<<0.01;
N,O: r=0.423, p<<0.0D).
3.2 CO2  CHa
CO2, . CH4 C D

7

co, CH,

Fig.7 Rehtivity between concentration of CO, and CH4 in soil profile

CH,

CO;
CO;

CO, CH,

. CH:
coy'";

CH;™
CH, 1

1



3140 30
. CH,4 [ C 2, N,O CH;.
e N0 CH,
3.3 N,O  CH, N,O CH, o=
N,O  CH, NHs ¢ | NHs) CHs
, 6.9.10 CHs SR .
1 8) 23
6 9 N,O ICH, . N,0O CH,
/ ( 2), D) 0 NZO /
N,0 CH,; 10 1 CH., / .
.15 N20 /CHa ,
0.40 0.40
y=-0.023 4x + 0.377 1 -
i 0.38 | . R2=0.814 4 _ 038 [ y}zto(i;’;;;“
= 036 F = 036 |
1 3 S
S, 034 Q 034
z z
032 | (a) 2006-06 032 | (b)2006-09
0.30 . . 0.30 ! ! 1
0.5 1.0 1.5 2.0 0.5 1.0 1.5 2.0 2.5
050 y=-0.1227x +0.593 9 070 y=70.2492x + 0.878 5
¢ R2=0.897 1 R*=0.680 4
_ 045 | 060 [
2 =
2 040 | 1 050
S S,
“ 035 | Z 040
(©) 2006-10 * (d) 2007-01
0.30 1 | | 030 | | |
0.5 1.0 1.5 2.0 2.5 0.5 1.0 1.5 2.0 2.5
CH,/pL-L7! CH,/pL-L™!
8 N,0 CH,
Fig. 8 Relation between concentration of N,O and CH, in soil profile
3.4 02 N0 ,
C02.N20 CHs
4
. (O, N, O (D , (0, N0
CH, , CHy
CO, 10.11 1 15 an CO2
, N,O.CH,4 N20 » CH4
CO2 N20.CHs« 2) CO2 N:0.CH4
s , , N,O CH,
C02 ~ NZO’ Py ~
CH,. )
CO2.N20 CHa , (3) CO2.N20



11 3141
CH, , CO, concentration| J] . Soil Biology and Biochemistry, 2007 39:
2538-2546.
[ 13] Baggs EM. Richter M, Cadisch G. Denitification in grass sward is
) increased under elevated amospheric CO2[ J] . Soil Biology and
[ 1] Shrestha BM, Sitaula B K, Singh B R, et al. Fluxes of CO,and feteased under e amospheric 2] o Botosy an
Biodhemisty, 2003, 35: 729-732.
CH4 in wil profiles of a mountainous watershed of Nepal as influenced toiemitsy
by land uses tempemture, moisure and subrte addition[ J] [ 4  Azan E Gill S, Farooq S. Availability of CO, as a factor affecting
Nutient Cveling in A 2004 68, 155-164 the rate of nitrification in soil[ J] . Soil Biology and Biochemistry,
utrient Cyecling in Agroecosy stems, : -164.
2005, 37: 2141-2144.
[ 2] Tnubushi Ko Furukava Y, Hadi A. Seasonal changes of CO, CHy 15 KeselC V, P &DJ Ford R E S |
[ esse , Penno , Farrel easonal variation in
and N>O fluxes in relation to land-use change in tropical peatlands
located i | f South Kal Ch 003 denitrification and nitrous oxide evolution at landscape scald J) . Soil
ocated in coadal area of South Kalimantan[ J] . Chenosphere 3
- L] ph Science Society of America Journal, 1993, 57. 988-995.

3 : ' 1999 [ 16] Liikanen A, Ratilainen E, Saanio S, ef al. Greenhouse gas dynamics
L] 27(D). 113114 L3 ’ ’ in boreal littoral sediments under raised CO, and nitrogen supply
" ' © 0 [J]. Frew Biok 2003 48 500-11.

2 .
[ 171 Yavitt B. Methane consumption in decomposing sphagnum-derived
» 2000 19(7): 333-335.
s o peat J] . Soil Biology and Biochemistry, 1990, 22:441-447.
L] ’ ’ T : [ 18]  Rigler E; Boltenstem S Z. Oxidation of ethylene and methane in
forest soils-effect of CO, and mineral nitrogen| J] . Geodema, 1999,
[J]. » 2000, 7(4): 580
587 9. 147-159.
ol ' - . [ 19] . . . €O, CH,
15(2); 163-169 L. + 2004 25(7); 1-6.
- Huang.g PantH K. L J. Hifets of vt sgines on nitous oxide [20] Mosier A, Schimel D, Valentine D, ef al. Methane and nitrous oxide
emission from soilq J] . Ecological Fngineering 2007 31,9-15 fluxes in mative fertilized and cultivated grasshnds[ J] . Nature,
T 1991, 350; 330-332.
[ 8] Smith K A; Thomson P E, Clayton H. Effects of temperature water
. L . . . . [21] , s . N,O CH4
content and nitrogen fertilizaton on emissions of nitrous oxide hy soils
[ J] . Atmosphenc Environment, 1998, 32: 3301-3309. Ll » 2002, 23(9): §12.
[9] Ball BC Crichion I, Horgan G W. Dynamics of upward and [2] ’ ’ ’
dovnward N,O and CO, fluxes in ploughed or no-tilled soils in L » 2004 1510): 185518
. . [ 23] SitaulaB K, Bakken L R. Nitrous oxide release from spruce forest
relation to water-filled pore space, compaction and crop presencd J] .
Soil Tillaze Fe b 2008 101, 20-30. soilrelationships with nitrification methane uptake, temperature,
oil Tillage Research, , 101:
(100 EimolaJ M. Ket R H. Rintala J A. R ¢ meth moisture and fertilization[ J] . Soil Biology and Biochemistry, 1993,
iola , Kettunen , Rintala . Responses of methane
25 1415-1421.
oxidation to temperature and water content in cover soil of a boreal
landfill J] . Sl Biology and Biochemistys 2007, 39, 1156-1164 [24]  Zhang H, He P, Shao L. N,O emission at municipal solid waste
[11] Smek M. Elbotiod D Klim& F. Emissiors of N0 and €O landfill stes; effects of CHs emissions and cover sil[ J].
denitification measurements and soil properties in red clover and Atnospheric Environment, 2009, 43: 2623-2631.
ryegrassstandq J] . Soil Biology and Biochemistty, 2004 36 9-21. [25] Boeckx P, Cleemput O V. Methane oxidation in a neutral landfill
[12] Kettunen R Saarnio S, Martikainen PJ, ef al. Can amixed stand of cover woil: Influence of moisture content. temperature and nitrogen-

N-fixing and nomr-fixing plants resrict NoO emissions with increasing

turnover J] . Jownal of Environmental Quality, 1996 25. 178-183.



