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SUMMARY

Biodiversity and ecosystem functioning are highly
dependent on soil microbes, including plant
mutualists, such as mycorrhizal and root
endophytic fungi, and nitrogen-fixing bacteria, as
well as pathogens and decomposers.
Understanding factors determining the structure
and function of the soil microbiome are of great
scientific value and has significant potential to
combat problems related to soil degradation,
biodiversity loss, climate change, emerging
diseases, and sustainability in agriculture. Here, I
illustrate the utility of deep parallel sequencing of
ITS2 rDNA from soil fungal communities to study
how the soil microbiome is influenced by recent
changes in land use or climate: 1) community
dynamics of soil fungi along secondary succession
of regenerating Neotropical wet forests and 2) the
effect of experimental warming on the functional
composition of arctic fungal communities. The
emerging picture is that, in all biomes studied,
functional groups respond strongly to alterations
in environmental variables, often resulting in
changes in functional profiles, which has potential
consequences for vegetation feedback and carbon
cycling. The habitat specificity exhibited by many
fungi offers possibilities for monitoring and
habitat characterization and we strongly advocate
incorporating fungi in biodiversity assessments
and conservation efforts.

Case study II: Possible effects of
climate change on soil fungi

Long-term (1994-) experimental manipulations simulating climate change

Case study I: Effects of land use on soil
fungi. Secondary successional dynamics
in regenerating tropical forests

Fig. 2: Comparisons of richness of functional groups of arctic fungi across dry and moist tundra and experimental
treatments. Means were compared using ANOVA and Tukey’s HSD tests, with letters denote significant differences.
Abbreviations: D – dry tundra, M – moist tundra, W – summer warming, S – increased winter snow depth, WS –
combined summer warming and increased snow depth treatments.

Fig. 1: Comparison of richness (a) and compositional turnover, i.e. β-diversity (b),
of functional groups of soil fungi in early- (5-15 y), mid- (15-30 y), and late-
successional (>30 y) secondary and primary tropical wet forests in Costa Rica.
Unbroken and dashed parts of the richness curves denote interpolated and
extrapolated values respectively, and the shaded zone around each curve denotes
the 95% confidence intervals. Mean values of compositional turnover were
statistically compared using one-way ANOVA and Tukey’s HSD test. Letters denote
significant differences.

Fig. 3: Non-metric multidimensional scaling (NMDS) ordination plots reveal the
compositional differences of the six most diverse functional groups of arctic fungi
among tundra types and experimental treatments. For each treatment, circles
indicate the standard deviation. More information: Geml et al. (2021), doi:
10.3389/fmicb.2021.628746


