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Organic Matter of an Amazonian sandy soil as affected by forest burning
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In the Amazon region, forest burning is still common in spite of the governmental
control. Pyrogenic C produced by the fire, due to its aromatic structure, may represent a C pool
of small turnover rate and its addition to the soil may increase C sequestration and alter the
SOM composition and dynamics. This study aimed to investigate the impact of vegetation
burning on content and chemical composition of soil organic matter (SOM) along a profile of a
sandy Acrisol in Southwestern Amazon, Brazil, within 3 years after burning (3Y). The study
was performed in Rio Branco, Acre State, and the forest burning was performed under
controlled conditions. Samples from 6 layers (0-100cm depth) were collected with three field
replicates under burned forest (BF) and primary forest (PF) at 1Y and 3Y. Besides C and N
contents, humic substances were quantified and biomarkers were determined. Under PF, the C
content decreased with depth from 12 to 2 g kg™. Burning of vegetation promoted an increase of
C and of humic acids only at 0-5 cm within 1Y. In PF, C/N ratio ranged from 7.6 at the surface
to values around 3 at 1 m depth. In BF the C/N ratio values were greater at 0-10 cm depth and
also reached low values at deeper layers. These values are typical for biomass and indicate that,
regardless the fire, SOM is mainly composed by microbial products. The content of humin
along the profile was negligible in both sites, evidencing that SOM was mainly composed by
functionalized humic matter. PF sample showed a bimodal distribution profile of n-alkanes,
with series ranging from C,;-Cs; and predominance of even over odd with maximum at C,g and
Cyo. This is a characteristic profile of contribution of both microbial products and higher plants
to SOM lipids. BF sample showed unimodal distribution profile and a shift of n-alkanes towards
smaller chains, with maximum at C;5, C;; and Cig. This pattern indicates SOM lipids mainly
from microbial origin. PAH’s of high molecular weight were detected in this site. The higher
SOM content at 0-5cm after forest burning within 1 year was due to hydrophilic humic
substances. Intense climate conditions, i.e. high rainfall and temperature, cause this rapid
humification and efficient mineralization of organic residues. SOM in deeper layers is mainly
composed by microbial products. It seems that in Amazon region, alterations in SOM due to fire
have also an impact in deeper layers, but the effects tend to disappear shortly.
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