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Abstract: The relation of the vertical distribution and cycle characteristics of soil organic carbon ( SOC) with the elements
in the soil is an important area of research on the soil geochemical circulation and climate change. At the same time the
distribution characteristics of soil elements can also affect the cycle rate of soil organic carbon. To identify the parameters
that may influence the turnover rate of soil organic carbon in karst terrain and their relations with the geochemical behavior
of chemical elements we selected two dolomite weathering profiles for analysis ( the surface layer is grass and new cultivated
land)  which are located in Zunyi Guizhou Province. On the basis of particle size distribution of the 8" C value of SOC

and the quality migration coefficient of the elements we discuss the trends of soil organic carbon and 8" C values with the
deepening of the red weathering crust in this area and the geochemical characteristics of the elements. Pearson’s correlation

coefficients were calculated to quantify the relations. Our results indicated that SOC concentrations in the grass profile
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decreased with the deepening of soil layers but in the farmland profile SOC content of the surface layer increased rapidly
at the depth of 25 ¢m and then decreased with deepening of the profile. The pH value of the surface layer was acidic in
both profiles and the acidity of the grass profile was stronger than that in the farmland profile. The pH value increased with
the deepening of soil layers but the rising trend of the grass profile was more obvious: Soil grain size fraction showed that
the silt fraction ( 5—50 wm) made up 50%—=80% of the soil whereas the sand fraction was the least prevalent. The share
of each particle size varied with the deepening of the profile. By means of mass balance approximation and by selecting Ti as
an inactive reference element we obtained a quality migration coefficient of each relevant element. The results showed that
almost all elements in the profile showed a certain degree of loss or enrichment. In the grass profile Fe K Ba V and Zn
showed some enrichment; Na and Co were enriched in the weathering protolith; Mn was enriched in the dolomite powder. In
contrast Mg and Ca were almost absent in the profile. In the farmland profile V and Zn showed certain enrichment. Fe and
K were enriched at the interface of the soil and dolomite; Co was enriched in the weathering protolith and Ba showed weak
enrichment at the surface. Analysis of the 8" C value of SOC showed that this metric was between —26.4%0 and —23.6%o. The
8" C value of both the original soil samples and the silt fraction samples decreased with increasing profile depth and there
was no obvious difference among soil grain fractions. In the grass profile 8" C and pH significantly correlated with most
elements; SOC correlated negatively with Fe K and Li ( P < 0.05) ; the migration of elements in the farmland profile was
mainly affected by pH. Among all of the elements there was a significant relation in both soil profiles.Thus it is possible
that the basement carbonate in the vertical direction is inhomogeneous in the Xinpu region and the local hydrogeological
conditions have some influence on the distribution of soil particles. The distribution and migration of elements in the profile
are related to soil pH SOC and clay content in a soil-forming process; there is also a good covariant relation among the

elements.

Key Words: soil organic carbon; grain size distribution; quality migration coefficient; stable carbon isotope
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Y X X Y X
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Table 2 The correlation of °C SOC pH and the clay with quality migration coefficient of the elements in profile-X
Factor Fe Mg Ca Na K Li Co Ba AY shc SOC pH
8¢ -0.788** -0.474" -0.640™* -0.601** -0.738** 0.431" -0.425" -0.567** 1 0.653*  -0.455"
pH 0.520" 0.439" 0.426" 0.462" 0.652** -0.440" 0.585** -0.455" 1
soc -0.443" -0.435"  -0.440" 0.653** 1
Clay 0.430"
* % 0.01 ( ) * 0.05 ( )
3 X o Fe Li.V K ; Mg Ca-Na.Mn
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Table 3 The correlation amongquality migration coefficient of the elements in profile-X
Factor Fe Mg Ca Na K Mn Li Co Ba v Zn
Fe 1
Mg 0.065 1
Ca 0.063 1.000** 1
Na 0.114 0.957**  0.954** 1
K 0.555**  0.394 0.387 0.537** 1
Mn 0.151 0.907**  0.909**  0.811**  0.291 1
Li 0.790** -0.389 -0.392 -0.277 0.331 -0.356 1
Co -0.085 0.904™*  0.901**  0.956**  0.368 0.739**  -0.441" 1
Ba 0.359 -0.037 -0.04 0.057 0.391 0.081 0.411"  -0.02 1
\Y 0.671** -0.285 -0.284 -0.266 -0.09 -0.257 0.670** -0.314 0.028 1
Zn 0.268 -0.248 -0.241 -0.358 -0.422"  -0.111 0.221 -0.35 0.1 0.669 ** 1
4 Y s"C SOC ; pH .
( Mn.Na.Co.Ca.Mg.K) ( V. Fe) .
o Y pH o
4 Y 68C.SOC.pH
Table 4 The correlation of 5°C SOC pH and the clay with quality migration coefficient of the elements in profile-Y
Factor SOC Fe Mg Ca Na K Mn Co Vv
pH 0.634" 0.8527* 0.8527* 0.886™* 0.808 7" 0.9277* 0.8587* 0.648"
8"cC 0.684 **
Y o Fe
. Ba Fe.V  Zn
31
pH
Y X o
5 Y
Table 5 The correlation amongquality migration coefficient of the elements in profile-Y
Factor Fe Mg Ca Na K Mn Li Co Ba v Zn-
Fe 1
Mg 0.647" 1
Ca 0.649" 1.00** 1
Na 0.760**  0.979**  0.979** 1
K 0.945**  0.801**  0.803**  0.900™* 1
Mn 0.679" 0.980**  0.980**  0.983™*  0.841** 1
Li 0.868**  0.297 0.299 0.42 0.702**  0.287 1
Co 0.567" 0.990**  0.990**  0.951*  0.738**  0.977**  0.184 1
Ba -0.559" -0.179 -0.181 -0.234 -0.438 -0.218 -0.45 -0.165 1
\ 0.862°%  0.748™*  0.749™*  0.794™  0.854™*  0.761** = 0.623" 0.721**  -0.683" 1
Zn 0.862°*  0.748™*  0.749™*  0.794™  0.854™  0.761**  0.623" 0.721**  -0.683" 1.00** 1
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