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American Society ofAgronomy, Crop science Society ofAmerica,
and Soi! Science Sociel)' of America 1'111/ host 3,000 scientists,
professiona{s, educators, and students to the 2010 International
Annual Meetings, oct 31-Nov, 3 in Long Beach, CA
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Abstract: Comparison Between Unvaried and Multivariate Methods f... http://a-c-s.confex.com/crops/2010am/webprogram/Paper61121.html
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Tuesdev, November 2,2010: 3:10 PM
Long Beach Convention Center, Room 202B, Second Floor
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Edilene C. Ferreira1, Debora Milori2, Ednaldo J. rerretre! and Ladis/au Martin-Neto3, (l)Embrapa Instrumentação Agropecuária, São Certos, SP,
Brazil
(2)Embrapa InstrumentaÃ§Ãfo AgropecuÃiria, SÃfo Certos, SP, Brazil
(3)Embrapa Labex USA, Embrapa - Brazilian Agricultural Research Corporetion, Beltsville, MD

Precise and accurate methods for sou carbon detemnination are essential to evaluate mitigation programs of the anthropogenic carbon dioxide
content of the atmosphere. The studies about carbon sequestration by soils demands economic and fast analytical methods for carbon
detemnination, able to perfomn in sltu measurements. Laser lnduced Breakdown Spectroscopy (LIBS) is a kind of atomic emission spectroscopy,
which uses high energetic laser pulse to perfomn sampling and convert the material in hot micro plasma, where atomization/ionization and
excitation processes take place in few seconds. The LlBS spectrum report emisslon !ines of ali sample constituents elements. Due to the simple
measurement process, LIBS has great potential to perfomn analysis in situo However, a single LlBS measurement can provide immediate
qualitative infomnation, quantitative analysis requires a trustable analytical calibration procedure. Thus, the present study aimed to evaluate and
compare two kinds of calibration proposal for soi! carbon quantification by using LlBS. The mathematical models experimented for calibration were
based on univariate and multivariate strategies. The two L1BSca!ibrations models evaluated presented similar performance for carbon
detemnination in the soi! set used. While the model based on least-squares regression presented smaller LOD, the MultiLayer PercepLon (MLP)
presented better fitting calibration model and smaller prediction errors. It is important to highlight, that due to this feature of MLP to overcome
matrix effects and spectral interferences, it can be trained with different sons, constituting a calibration database independent of soil origino The
LIBS spectra of sou pellets were captured by using the system model LlBS2500, from Ocean Optics. Soi!s from tropical areas of Brazi!, with very
low carbon content, ranging from 0.36 to 0.79 %, were analyzed by LlBS and compared with conventional Total Organic Carbon (TOe)
measurements, which make yet more valuable observations made.
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