TEADUSE TIPPKESKUS

ECOLCHANGE ey b {ll UNIVERSITY oF TARTU

N CENTRE OF EXCELLENCE  European Union Investing
European Regional in your future
Development Fund

Integrating microbiological and isotope
methods for studying nitrification and
denitrification processes in soils of drained
and rewetted peatland forest

Mikk Espenberg

Mikk Espenberg, Mohit Masta, Laura Kuusemets, Sandeep Thayamkottu,
Holar Sepp , Jaan Parn, Kuno Kasak, Kalle Kirsimae, Ulo Mander

Institute of Ecology and Earth Sciences, University of Tartu, Estonia

EGU 2022
23-27 May 2022 | Vienna, Austria



s

Il UNIVERSITY or TARTU

Peatlands under pressure
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* Managed peatlands - source of
nitrous oxide (N,O) emissions

* N,O — greenhouse gas

« The management of changed
peatlands is economically,
ecologically and environmentally
critical
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* processes responsible for N,O emissions in peatlands by
analysing relationships of isotope signatures and
abundances of genes with N,O production and
consumption in soils of drained and rewetted peatland

forest.

This study examined



Study sites
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Dominated by spruce and birch trees

Autumn in 2020

1.6 m
120 cm
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Geographical
location with onsite
photos of the study
site.

Schematic diagram
of the design of the
study site.

Measurement collar
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Peat samples were taken for chemical
analyses (pH, organic matter, total N,
NH,-N, NO;-N, total P, Ca, K, Mg)
Microbial analyses

— DNA extraction from peat samples

— The bacterial and archaeal 16S rRNA genes and key
functional genes involved in nitrogen cycling in soil were
guantified by using quantitative PCR method

» Denitrification: nirS, nirK, nosZI, nosZll genes
* Nitrification: bacterial and archaeal amoA genes

Gas analyses

— Closed chamber technique

Isotopic analyses

— Tracer amendments: NH,* and NO;~
— N,O isotopic composition

— Site preference (SP = 81°N¢ - 51°NPF) (Toyoda et al., 1999)
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Soil nitrate and ammonia concentrations over the course of experiment
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Number of gene copy numbers for bacteria amoA and archaea amoA under drained
and flooded conditions during the experiment.
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15N-N,O emissions from drained
and flooded treatments.
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N,O gas site preference values versus 6180 for pre-treatment conditions
(A) Hu et al (2015)
(B) Yu et al (2020)
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* Drained peatland forest sites emit N,O the most.

* Denitrification genes nirK and nir$ react in different
conditions and are affected by moisture and
temperature.

* Deciding the processes according to site preference (SP)
& 680 is problematic — microbial analyses show that it
is more complex. Microbial and isotopic analyses
complement each other.

* Indrained peatland forest sites, most of the N,O
emissions come through the nitrification process.
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