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Resistance and resilience of bacterial communities
against large wildfires in heathlands ecosystems
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Abstract
Communities of bacteria present in soil play a critical role in regulating biogeochemical
cycles of soil. They are fundamental in ecosystem recovery after any type of disturbance,
included wildfires. These communities have traditionally been evaluated by indirect
measures, such as carbon or microbial enzyme activities. However, at present the
metagenomic techniques allow us to develop studies of the bacterial community directly.
In this research, DNA was extracted from the soil of burned heathlands with different fire
severities (Low and High) and two moments in time (one month after a large wildfire that
occurred in 2017 and two years later, in 2019). It was also extracted DNA from soils of
unburned heathland in the proximity of the wildfire (Control). The bacterial communities
of 39 soil samples have been characterized by the amplification of the coding regions for
zones V3 and V4 of the 16S rRNA. Then we have analyzed resistance and resilience of
bacterial communities in low and high fire severities. Bacterial communities are resilient
for most of the parameters used to characterize alpha-diversity (richness, diversity and
dominance). Only the richness of the communities affected by a high fire severity has not
recovered. Recovery can be considered complete for communities affected by low fire
severity, but not in those affected by high fire severity. In the context of the betadiversity analysis using the Bray-Curtis index, we can consider the communities affected
by low fire severity as resilient but not those affected by high fire severity. At the
phylogenetic level, analyzed using Weighted UniFrac, we found differences in the two
axes for both severities, which have disappeared two years after the fire. An analysis of
the resistance for each of the 7676 OTUs shows different behaviours in the two levels of
severity evaluated. At both of them, we observed a decrease in abundance and its
recovery two years after the fire. From the evaluation of the phyla present in the
community, it can be deduced that there is a high resilience against the two levels of
severity. Since despite presenting a lower resistance to high fire severity, greater
recovery of abundance is observed in this case.
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