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Carbon-13 Natural Abundances of Organic Matter and
Carbon Dioxide in Soil Profiles on Tsukuba Upland
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Yohet HAMADA" and Tadashi TANAKA™

Abstract

O Natural abundances of carbon-13 of soil organic matter and soil carbon dioxide were measured and
their origins and determining processes were discussed. Samples were collected from 10 a largely
disturbed grassland soil, and 20 relatively natural soil under a planted pine forest adjacent to the
grassland on Tsukuba Upland, Japan. Stable carbon isotope ratio of the organic carbon was generally
-20 to -22 per mil, indicating intermediate values between C3 and C4 plants. This would result from
continuous vegetation changes from forest to grassland and vice versa, probably due to the traditional
land use in the study area. Carbon-13 abundance of carbon dioxide in the forest soil was low in
summer and high in winter, and decreased with increasing depth, suggesting the mixing of
atmospheric carbon dioxide that was rich in carbon-13. According to Keeling plot analysis, the source
of carbon dioxide has a & value of -27.8 per mil, a representative value of current C3 vegetation.
Carbon isotope ratio of carbon dioxide in the grassland soil showed relatively complicated profiles,
which reflect largely disturbed and compacted soil horizons. Contribution of the previous surface soil
buried in the grassland to the total carbon dioxide, which means all carbon dioxide both in soil air and
dissolved in soil water, was 6100 in January and 1400 in August.
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0100000000000000000000TOoCO Total Organic Carbond

" E TOC (E&%) TOC (g/100 cm’) 8"C (%o vs PDB)
(cm) BEmA BEHB ki EZA EHB bk BEiHA BEHEB Ak
0-20 1.64 138 3.44 152 122 193 ~19.8 -21.5 -23.4
20-40 387 084 1.52 342 088 0.74 —21.1 -21.8 =203
40-60 6.09 408 1.14 378 260 048 203 200 -20.5
60-80 436 164 133 228 107 067 -20.1 -20.1 -20.4
80-100 250 0.63  1.39 137 063 082 203 -21.0 -212
100-120 152 077 075 089 078 058 222 -213 -21.1
120-140 226 — 042 157 — 037 210 — -225
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