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Project Goals
- Determine the temporal responses of soil microbes in fire-effected soils and identify pat-
terns of succession of bacterial communities.
- Characterize the extractable chemical fractions of pyrolyzed organic matter, their tempo-
ral patterns of degradation and their effects on soil organic carbon mineralization.
- Identify how the post-fire bacterial communities affect the fates of pyrolyzed carbon
stocks and soil organic matter and drive degradation.

Over the past few decades, we have observed an increased frequency of high-severity wild-fires, a
consequence of long-term fire suppression strategies and further exacerbated by climate change.
These fires have a significant impact on soil carbon stocks: a direct, negative effect due to com-
bustion and an indirect positive effect, via the production of pyrolyzed organic matter (PyOM).
PyOM is chemically heterogeneous and while a small fraction of it can be mineralized by mi-
crobes, much of it is highly aromatic with slow decomposition rates, creating a long-term carbon
sink. Reports suggest that PyOM may constitute up to 80% of total soil organic carbon (SOC) in
fire-effected ecosystems. Thus, it is important to chemically characterize and study the con-
stituents of PyOM and total SOC in these environments and elucidate the role microbial com-
munities play in their fates.

Fire-fueled changes also dramatically alter soil microbial communities. There is a considerable
decrease in total soil biomass. Rehabilitation of these fire-affected soil 1s acutely delayed - requir-
ing decades to fully re-establish healthy and diverse communities. Studies suggest that this delay
in recovery is due to changes in functional capabilities (i.e. metabolic potentials and rates of or-
ganic matter decomposition) of the organisms utilizing this transformed soil. While we know that
fires have dramatic effects on soil communities, the fundamental mechanisms and key taxa in-
volved in driving the recovery of these communities remain enigmatic.

Recent work by Dr. Thomas Bruns’ lab, has identified a group of pyrophilous fungi as the first
colonizers of these pyrolyzed soils. One of these fungi, Pyronema omphalodes, was found at 26 sam-
ple locations in Stanislaus National Forest within the first month following the Rim Fire in
Northern California. The Bruns’ lab continued sampling these sites over the course of a year and
found a clear, temporal, pattern of succession which was dominated by known pyrophilous fungi.
Much less is known about the bacterial communities in these environments. Preliminary experi-
ments in Dr. Thea Whitmans’ lab have shown that bacterial communities can be selectively en-
riched by the addition of PyOM, some of these pyrophilous bacteria have been identified. Fur-
ther the Whitman lab has shown that the dominant responders are members of the phyla Acti-
nobacteria, Proteobacteria and Bacteroidetes. However, environmental studies have yet to be
done to complement this work.

In order to close the gap and gain a clearer picture of the affects of fire on soil and microbial
community recovery, we are conducting a year-long field study at Blodgett Forest Research Sta-
tion in Georgetown, CA. We will use 16S rDNA bacterial community profiling and hope to ob-
serve a successional pattern, similar to the pyrophilous fungi observed by the Bruns’ lab. Addi-
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tionally, we will us LC/MS analysis to understand the pre- to post-fire soil chemistry and further
understand how this changes over time. Together these data have the power to unveil the tempo-
ral patterns of PyOM degradation and the microbial powerhouses associated with these actions.
Finally, we aim to recapitulate these observations in pyrocosms, which are experimentally
tractable systems we use to mimic wild-fire conditions. We hope this work will further scientists’
knowledge, insight and expertise of these blistered ecosystems and the community of organisms
associated with them. Understanding microbial community re-establishment is essential for the
secondary succession of plant communities, thus elucidating the initial stages of succession will
greatly aide in the recovery of our forest ecosystems.
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