Rapid Bacterial and Fungal Successional
Dynamics in First Year after Chaparral Wildfire
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Chaparral is a Mediterranean shrubland adapted to wildfires
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Secondary succession (change over time) is well understood in
Chaparral vegetation but unknown for bacteria or fungi

Importance of Microbes

* Drive nutrient cycling
 Stabilize soils
9-10yrs * Plant regeneration
(mycorrhizal fungi)
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Experimental Design:
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Fire reduced bacterial richness by 46 % and fungal by 68 %
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Fire altered bacterial and fungal composition
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Unburned microbial communities show little to no dominance and low turnover

Bacteria Fungi
o o
=1 =3
®
O w Tol
U © ()
©
5
Q2 3| 3]
< o =
2
-+
o 2 &
O o o
0 d —1
I e
—/ 1 |
S | — [ [e— Bles| S
o . . . . . : : : : (= 55
17 25 34 67 95 131 187 286 376 131 187 286 376
Time Since Fire Tlme Since Fire
Genus
< 3% abund. _ Candidatus Udaeobacter _ Sphingomonas Ge? gcz abund. B Hyaloscypha B Poculum
B Bryobacter [l RB41 B uncultured B Balsamia O Hygrocybe B Thelephoravyc
Cenococcunyc Inocybe I Tomentella ¢
B Cladophialophora  Lachnum Trechispora
Cortmanus& Mycena B Venturia

Geopora Ochroconis

Pulido-Chavez et al Molecular Ecology 2023



Burned communities dominated by a few pyrophilous bacteria
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Burned communities dominated by a few pyrophilous fungi
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Burned communities dominated by a few pyrophilous microbes with
distinct tradeoffs in abundance and traits
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First detailed view of secondary succession Chaparral microbiomes
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Summary

1. Wildfire significantly reduced bacterial & fungal richness

2. Burned bacterial and fungal communities experience rapid
turnover rates likely driven by traits

3. Wildfire affected carbon and nitrogen cycling functions and
increased aromatic degradation genes

4. Certain pyrophilous microbes positively respond to fire
Bacteria: Massilia, Bacillus, Paenibacillus, Noviherbaspirillium

Fungi: Geminibasidium, Pyronema, Penicillium, Aspergillus



Next steps — biophysical assays & genomics

* Cultured >400 isolated of bacteria and 2
fungi from burned soils
* Biophysical assays & genomics to assess
traits of pyrophilous bacteria and fungi .
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