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* In the last decade, scientists have highlighted the opportunity to
manage terrestrial C stocks as a strategy to mitigate increasing CO,
concentrations in the atmosphere.

* Laser-induced breakdown spectroscopy (LIBS) has emerged as a
rapid and field-deployable technique for measuring the elemental
composition of environmental samples, including C in soils. To date,
however, calibration equations for total C have been soil specific,
thus limiting the widespread use of this technique.

* A systematic assessment of laser wavelength and excitation
energy conducted by national laboratory scientists, combined with
multivariate statistics shows that a single calibration model can be
used to predict C concentration across a range of soils using LIBS.

* These results must be confirmed; however, scientists should find these results encouraging as
they suggest that new technologies are becoming available for high-resolution field and lab-based
studies of soil carbon dynamics.
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Abstract: Laser-induced breakdown spectroscopy (LIBS), a rapid and potentially field-
deployable technology for estimating total C in soil, represents a novel approach to address
Important issues in soil science and C management. Our study has shown that models
relating LIBS signal intensity at 247.85 nm to total C concentration determined by dry
combustion vary as a function of elemental and textural characteristics of the soil, and, to a
lesser extent, wavelength and excitation energy of the laser. To better quantify these sources
of variation, two wavelengths and three excitation energies were used to analyze soils from
various locations. Univariate analysis revealed linear but soil-specific correlations between
the signal intensity at 247.85 nm and total C concentration. A single and robust calibration
model correlating LIBS spectra was obtained using a multivariate approach. These results
show that multivariate analysis can be used to construct a robust calibration model for LIBS
spectra and therein provide a reliable estimate of total soil C. Such results must be
confirmed for a broader range of soils, yet crop and soil scientists, C managers, and
instrument developers should find these results encouraging.
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