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Drained peatland forest and soil disturbances
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= Peatlands are an important C sink,
which accumulated 270-540 PgC in 3.4-
4 million km? area during Holocene.

= Approximately 5.7 Mha of peatlands in
Finland were drained for forestry since
1920s, equal to ~40% of the global
forestry-drained peatlands.

= GHG emissions from forestry-drained
peat soils are a large emission category
in national GHG inventory (National
Inventory Report Finland 2021).

* Their carbon sink is challenged by Addition of woody Topsoil removal and
disturbance. residuals on soil deep soil exposure
» Change soil microclimate » Modify soil microtopography
» Extra nutrients input to soil » Change microclimate
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Study site and experiment set-up
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» Norway spruce dominated boreal peatland forest
Disturbance treatments (2021-2023)
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GHG emissions
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Residue cover

Microbial biomass
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Decrease fungal biomass in forest

Bacterial biomass remain stable
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Topsoil removal
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Fungal biomass tend to decline in forest
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Residue cover

Topsoil removal

Microbial community
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- No significant effect on fungal

and bacterial community

- Reduce the relative
abundance of EcM fungi

- Increase saprotrophic fungi
and plant pathogens



Soil organic carbon (SOC) pool
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Soil organic carbon (SOC)
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Working together for forest soils
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Summary
* Residue cover and topsoil removal
> Increase GHG emissions
> Climate warming effect

* Residue cover and topsoil removal

> Reduce soil microbial biomass

* Topsoil removal

> EcM fungi replaced by saprotrophs

* Residues cover * Topsoil removal

> Benefit for the soil C stabilization <:> Opposite effect

Root system and their related fungi are important for
soil C stabilization in peatland forest
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