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Characterization organic matter in atlantic mineral soils
subjected to different soil burnt severities
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Changes in soil organic matter (SOM) contents and chemistry after wildfire have been investigated,
but information on the influence of heating on the quantification and distribution and quality of
SOM fractions is scarce.
To address this aspect, we sampled three forest soils which had been burnt recently at different soil
burn severities (SBS), intermediate and high SBS.
Fractionation of SOM density fractions (free particulate OM [FLF], occluded particulate OM
[FOF] and mineral-associated OM [HF]) was performed to assess changes in the distribution and
quality of SOM across physical soil fractions. Thermal analyses were applied for the quantification
and the characterization of OM in these fractions, whereas CPMAS13C NMR spectroscopy was
used to determine their compositions.
Atlantic Forest soils, very rich in OM, are characterized by high proportion of LF with respect HF,
reflecting the great input of litter and the moderate decomposition rate. The SOM stock of the
unburnt soils was dominated (60-75 %) by particulate organic matter (LFF) very rich in
thermolabile compounds, such as O-alkyl C and alkyl-C. The heating led to the loss of the three
physical fractions, being proportional to the level of SBS. However, the greatest losses were found
for the FLF (50-70 %), and the lowest for HF (7-10 %). In the three physical fractions the resulting
OM lost most these labile compounds and contained large proportion of aromatic C structures.
Consequently, in the high SBS (300 ºC) the resulting OM was much richer in mineral-associated
OM (40-60 % in the HF) with a high degree of carbonization (63 % of aromaticity; 395- 470 ºC
value of T50 in TGA). Due to the low rate of replenishment of this fraction, the changes in SOM
have important long-term implication for soil structure (a property linked to the LF), but also with
the dynamics on N and P (which are dependent the HF). Due to the low turnover rate this physically
protected OM may be act as a long-term sink for C storage.

Keywords: wildfires, thermal analysis, NMR

Powered by TCPDF (www.tcpdf.org)

