Ectomycorrhizal fungal communities and functional genes drive
forest productivity across the ICP Forest Network
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An estimated 25,000 ectomycorrhizal species worldwide
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Dettwiler, Anthony et al. (2021; in prep)



Do insights from mesocosm studies scale up to
inform mycorrhizal processes in actual forests?

Ambiguous ectomycorrhizal species effects increase from petri dishes-to-pots-to-forests



Two-pronged approach to address this question

Only ectomycorrhizae The full microbiome

We have soil from 300 plots
-fungi

-bacteria

-functional genes

We have root-tip data from 75 plots
(van der Linde et al. (2018)

ICP Level Il plots




Ectomycorrhizal-focused analysis

Calculated tree growth
1. A DBH (mean 5.5 year window).
2. Allometric questions » kg C yr -

ICP Level
|| plots

Tree growth ~ Fungal predictor + MAT + MAP + N
deposition + soil inorganic N contents + soil pH +
stand density + tree size + tree type
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Fungal composition emerges as a key predictor
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Tree growth log(kg C yr)

Fungal community and nitrogen cycling gene correlations

R? = .54 R? = 0.39** ® © R? = 0.36**
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Broad Needle

Broad Needle

Slow-growth

Fast-growth

Russula ochroleuca
(SH190469.07FU)
Lactarius tabidus
(SH182379.07FU)
Lactarius quietus
(SH220118.07FU)
Scleroderma citrinum
(SH186873.07FU)
Cenococcum
(SH216653.07FU)
Lactarius subdulcis
(SH182378.07FU)
Xerocomellus pruinatus
(SH197705.07FU)
Boletus badius
(SH216653.07FU)
Cenococcum
(SH199613.07FU)
Amanita rubescens
(SH221016.07FU)
Oidiodendron maius
(SH216987.07FU)
Lactarius hepaticus
(SH086466.07FU)
Cortinarius caperatus
(SH222346.07FU)
Archaeorhizomyces
(SH180488.07FU)
Archaeorhizomyces
(SH180489.07FU)
Archaeorhizomyces
(SH181078.07FU)
Lactarius blennius
(SH176422.07FU)
Lactarius pallidus
(SH176412.07FU)
Meliniomyces variabilis
(SH181078.07FU)
Piloderma fallax
(SH203892.07FU)
Piloderma olivaceum
(SH203891.07FU)
Piloderma sphaerosporum
(SH196824.07FU)
Russula amethystina
(SH219859.07FU)
Russula decolorans
(SH176548.07FU)
Sebacina cystidiata
(SH214599.07FU)
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Assessing aboveground carbon capture at the forest scale
under different fungal scenarios
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Conclusions, future work, collaborations

* Fungal composition and N
cycling genes emerge as top
predictors of tree growth

* Fungal effects were robust to
other large-scale drivers of tree
growth

* Opportunities to conserve
habitat for ecologically important
fungi or develop better
mycorrhizal forest inoculations

* Higher resolution microbiome
analysis — we have extra soil.

* We are also conducting
greenhouse studies sourcing
microbes from ‘slow’ vs. ‘fast’
growing forests — we have
extra soil and plant materials

« Screening different
ectomycorrhizal fungi - cultures
to share? Will you find
mushrooms in your forests?

Contact: Mark Anthony (mark.anthony@usys.ethz.ch) or find me on Twitter @MAnthony02
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