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ABSTRACT

For concerning the climate change issues, the carbon sequestration and importance of soil
organic matter are receiving high attention. To evaluate carbon sequestration in soil is important
to determine the soil organic carbon (SOC) fractions such as WESOC (Water extractable soil
organic carbon), and CO, emission by soil microbial respiration. However, the analyses for those
contents are time—consuming procedure. There were studied the feasibility of MIRS
(Mid—Infrared Spectroscopy), which has short analysis time for determining the WESOC and an
incubated carbon in this study. Oven—dried soils at 100 C and 350 C were scanned with MIRS
and compared with the chemically analyzed WESOC and cumulative carbon dioxide generated
during 30, 60, 90, and 120 days of incubation periods, respectively. It was observed that an
optimized determination coefficient was 0.6937 between WESOC and untreated soil processed by
spectrum vector normalization (SNV) and 0.8933 between cumulative CO, from 30 days incubation
and soil dried at 350 C after subtracting air—dried soil processed by 1st derivatives. Therefore,
it was shown that Quantification of soil organic carbon fractions was possibility to be analyzed by
using MIRS.
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[Table 1] Characteristics of Soil Used in This Study (n=435)
SOC WESOC Soil respiration Clay Sand Silt
—————— (gkg™) —————- ————mm— == (%) —————————

MIN 1.69 0.17 0.45 9.85 10.98 44 .81

MAX 149.50 1.36 13.98 26.82 43.84 72.49

MEAN 31.04 0.35 2.80 17.87 20.32 61.38

AVERAGE 33.49 0.38 3.96 17.82 21.00 61.17

SOC : Soil organic carbon, WESOC: water extractable soil organic carbon
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[Fig. 1] Prediction of WESOC (measured) from mid—infrared spectroscopy and partial least square
regression for untreated soils (a) and soils dried at 100 C (b) compared with the WESOC
determined from chemical analysis. Regressions are significant at p<0.005.
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[Table 2] Model Parameters and Statistical

lindices for Prediction of WESOC Using MIR

Sspectroscopy
o RMSEE/ Regions :
N R RMSECV RPD o Preprocessing
Calibrat Untreated soil 315 0.6937 0.0727 1.81 2,989-2,842 SNV
alibration
Soils dried at 100C 315 0.6765 0.0747 1.76 3,014-2,842 2nd Deriv.
o Untreated soil 90 0.7623 0.0647 2.05 - -
Validation
Soils dried at 100C 90 0.7527  0.0659 2.01 - -

N : Number of samples; R?: Coefficient of determination; RMSEE: Root mean square error of
estimation; RMSECV: Root mean square error of cross validation; RPD: Ratio of performance to
deviation; SNV: Standard normal variate; 2nd Deriv.: 2nd Deravatives
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[Fig. 2] Prediction of CO, generation (measured) from mid—infrared spectroscopy and partial least
square regression for soil dried at 350 C compared with the cumulative CO, generation from
30 (a), 60 (b), 90 (c), 120 days (d) soil respiration. Regressions are significant at p<0.005.

[Table 3] Model Parameters and Statistical Indices for Prediction of Cumulative CO» Generation
from Soil Respiration Using MIR Spectroscopy

: : o RMSEE/ Regions :
Incubation time N R RMSECV RPD tor Preprocessing
30d 337 0.8933 0.399 3.06 3,000—-2,750 1st Deriv.
) ) 60 d 337 0.8917 0.665 3.04 3,000-2,750 1st Deriv.
Calibration .
90 d 337 0.8893 0.881 3.01  3,000-2,750 1st Deriv.
120 d 337 0.8887 1.06 3.00 3,000-2,750 1st Deriv.
30d 98 0.8397 0.485 2.50 - -
o 60 d 98 0.8303 0.824 2.43 - -
Validation
90 d 98 0.8246 1.1 2.39 - -
120d 98 0.8259 1.31 2.40 - -

N : Number of samples; R2: Coefficient of determination; RMSE: Root mean square error; RPD:
Ratio of performance to deviation; 1st Deriv.: 1st Deravatives
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