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Highlights
Clay fixes the Carbon in the soil. iPLS – PAS model was used to predict the carbon in the soil and their particle size. The pre-processing used resulted in a more robust PLS model for C predictions.
Resumo/Abstract
The soil particles are classified according to their different sizes, in sand (2 to 0.053 mm), silt (0.053 to 0.002 mm), and clay (< 0.002 mm).1 These particles form aggregated organo-minerals, and their associated organic matter has different recycling times in soils. It is estimated that the C pool coupled to clays is more protected from degradation, followed by silt, and so on.2 The more soil carbon is chemically stable, the less it forms carbon dioxide and the less the greenhouse effect. Monitoring these particles is one way to prevent or reduce global warming, provided conservation techniques are adopted. Unlike C soil, the C of silt and clay cannot be easily predicted by Fourier transform infrared (FTIR) spectroscopy. Therefore, other spectroscopic methods could be investigated. These techniques can be used to determine whether the clays are C sequestration or not. This research aimed to determinate the C content in soil and its particle size using Photoacoustic Spectroscopy (PAS), Interval Partial Least Squares (iPLS), and the reference method to C content, elemental analysis of C, H, N. The soils were collected in Paraná State, Brazil, from the FLONA (National Irati Forest) and the CEDETG/UNICENTRO experimental farm, as well as from native forest. The soils were air-dried, ground and sieved through a 2 mm screen. For each soil sample, sand was separated by wet sieving, while silt and clay were separated by sedimentation on cylindric tube. PAS spectra were obtained, and the C content of the 64 samples was determined in elemental analyzer for C, H, and N. Various types of spectral data pre-processing were tested to predict the carbon content of the samples using PLS regression-based PAS. Spectral signals were reduced to 142 wavenumbers using iPLS. The following pre-processing was applied: normalization to maximum = 1, smoothing (second-order polynomial with 15 points), generalized least squares weighting (GLSW) modulated by y-gradient with  = 0.005, and mean centered. The results tended toward a PLS regression, with appropriate preprocessing of the PAS spectra, resulting in a more robust PLS model with two latent variables for predicting C in clay, silt, and soils. The model parameters were RMSEC = 3.0 mg g-1, RMSEP = 4.2 mg g-1, R2c= 0.929, R2p = 0.901; RPD = 2.4. The diagnosis of carbon content in agricultural soil particle size should indicate the need to adopt conservation techniques to minimize global warming. 
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