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Abstract: As one of the important parts of global climate change research land use change plays a significant role in soil

CO, emission. In karst area vegetation has been restored in the process of rocky desertification control accompanied by the
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change of land use and its impact on soil CO, emission needs to be further clarified. Based on the controlled experiment

with the same initial conditions of soil and karst aqueous media but different land uses the Shawan Test Site at Puding

Guizhou was chosen to study the emission law and influencing factors of soil CO,. Through the soil CO, concentration and
flux data in a hydrological year our results demonstrated that: ( 1) the soil CO, concentration and flux showed obviously
seasonal variations and the soil CO, flux had apparent diurnal variation in different seasons. They were mainly controlled by
temperature and rainfall. The former could increase the emission while the latter could decrease the emission and the
increased or decreased degrees were related to land uses. ( 2) Farming activities affected the soil CO, emission as well. Due
to the dissolution of the underlying carbonate rock in karst area farming activities could make the soil loose and increase the
diffusion of soil CO, to the aquifer resulting in negative soil CO, flux of cultivated land in spring. ( 3) The annual emission
of soil CO, under different land uses were grassland ( 897.53 tC km™> a™') > shrub land (258.15tC km™ a™') > cultivated
land (207.66 tC km™ a™') > bare soil land (92.68 tC km™ a™'). It was found that they were mainly dominated by
vegetation biomass and soil organic carbon content under different land uses. (4) The contents of soil organic carbon were
grassland (29.33 g/kg) > shrub land ( 23.31 g/kg) > cultivated land ( 22.08 g/kg) > bare soil land ( 19.00 g/kg) . Given
the same initial properties of these soils we found that with the change of land use except for the soil organic carbon
content in non—vegetated bare soil land decreased the other types increased and the increased degree was related to the
degree of vegetation coverage. Therefore land use types could control soil CO, emission by affecting the biomass of overlying
vegetation and the soil organic carbon content and the emission intensity is related to temperature rainfall process and
farming activities. Further we think that the content of soil organic matter and soil carbon storage could be increased

through the adjustment of land use.

Key Words: karst area; soil CO, concentration; land use; soil organic carbon
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Table 1 Chemical compositions of rock and soil samples from the Shawan Test Site.
A1203 BaO CaO Cr203 TF6203 K20 Mgo MnO Na20 PZOS SIOZ SrO TIOZ LOI Total
Chemicals /%
Rock 0.51 0.02 46.15 <0.01 0.31 022 740 <0.01 0.03 0.01 1.42 0.08 0.04 44.03 100.19
Soil 22.04  0.02 0.64 0.02 9.70 0.85 1.60 0.32 0.10 0.24 4931 0.01 1.48 12.68 99.01
LOIL: 1000°C Loss On Ignition at 1000°C
2
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Fig.2 Seasonal variations of air temperature and soil CO, concentration under different land uses
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Fig.3 Diurnal variations of air temperature rainfall and soil CO, flux in different seasons

http: //www.ecologica.cn



332

43

(1.93 pwmol m™s7™")

(0.55 wmol m™s7")

0.38 wmol m™* s
W

0.16 wmol m™ s™*
v

4 Co, 4
4 CO, (5.13 pmol m™s7™")
(1.44 pmol m” s (0.70 pwmol m’s™) B
; CO, (2.29 wmol m™>s™")
(0.27 pmol m™s7") (0.16 wmol m™ s7") 4
CO, ; CO,
(0.19 pmol m™s7") (0.02 pmol m™s7") (-0.04 pmol m™ s
; (1.68 pmol m™>s7") (0.55 pmol m™s7")
(=0.02 wmol m™ s7") o
B
. Co, 2.
4 co,
Fig.d The box chart of soil CO, flux in different seasons
i AB.C.D 4 A.B.C.D
4 ( P<0.05)
2 co,

Table 2 Summary results of soil CO, flux under different land use

2017/7¢ )  2017/10( )  2018/1( )  2018/4( )

Summer Autumn Winter Spring

Annual mean

Annual mean

/( pmol m™% s7")

/(tC km™2a™")

Bare soil land 0.70+0.27 0.16+0.07 -0.04+0.03 0.16+0.07 0.24+0.11 92.68+41.63
Cultivated land 1.93+0.19 0.27+0.05 0.02+0.05 -0.02+0.07 0.55+0.09 207.66+34.06
Grassland 5.13+0.28 2.29+0.11 0.38+0.05 1.68+0.12 2.37+0.14 897.53+52.98

Shrub land 1.44£0.19 0.55+0.04 0.19+0.04 0.55+0.06 0.68+0.08 258.15+30.27
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Fig.6 Plots of soil CO, flux and air temperature in different seasons
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