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Editorial: special issue on the ecology of soil microorganisms

The third Ecology of Soil Microorganisms (ESM3) conference was
held in Helsinki, Finland, in June 2018 and for the first time out-
side of Prague, Czech Republic. Over 400 scientists, from 44 coun-
tries, gathered for a 5 days meeting in Alvar Aalto’s designed
House of Culture, downtown Helsinki. With 62 oral presenta-
tions, 40 lightning talks and 286 posters, the scientific commu-
nity was kept busy from 9 am to 6 pm whereafter participants
swept into the white nights of the Nordic.

As in the past, FEMS Microbiology Ecology offered its the-
matic issue as a peer reviewed publication venue for the results
presented at the conference. We are happy that this resulted in
more than 30 papers, which give a good overview of the State of
Art where Soil Microbial Ecology is going at the moment. In over
90% of the accepted articles, Next Generation Sequencing (NGS)
is used to depict the microbial community. This highlights that
the companies offering Next Generation Sequencing have rea-
sonable prices to perform the analyses and that scientists are
acquainted with the sequence ‘pipelining’. Also proteomics (e.g.
Bona et al. 2019) and metatranscriptomics were used as tools.
Baldrian (2019) gives an overview on the resolution of modern
Next Generation Sequencing related techniques and stresses to
examine soil at a finer level. This has been performed by Aas
et al. (2019) and Landesman, Freedman and Nelson (2019) on a
spatial and diurnal scale and in the minireview of Pratama and
van Elsas (2019) looking at gene mobility in microbiomes of the
mycosphere and rhizosphere. The technique showed its sensi-
tivity also in a multi-trophic top-down study on grazing verte-
brate and invertebrates, which controlled the composition and
functional diversity of soil fungal communities (Walker et al.
2018).

As the conference was held in one of the most paludified
countries of the world, we asked especially for contributions in
the field of peatland microbial ecology. Peatland ecosystems are
characterized by an oxic–anoxic interface and share analogies
to the microbiome studies of rice cultivation (see review by Ding
et al. 2019). Like with rice fields, one main research focus is the
formation of the greenhouse gas methane. Using enrichment
cultures, Carson, Bräuer and Basiliko (2019) succeeded in iden-
tifying 28 new sequences of mcrA, the functional gene marker
to identify methanogens. Horton et al. (2019) showed wetland
relationships among nutrient gradients, microbial community
diversity, and microbial networks accomplished by Chroňáková
et al. (2019) showing that microhabitats dominated by different
vascular plants are inhabited by unique microbial communi-
ties, while Dedysh and Ivanova (2019) enlightened through Next
Generation Sequencing, metatranscriptomics and pure cultur-
ing the role of the Planctomycetes in peat formation. Chen

et al. (2019) described the succession of microbial communi-
ties of turf formation—an ecosystem accumulating C at a high
rate similar to peat. Moreover, dead wood is one of the build-
ing blocks of the organic forest soils. Therefore we are happy
to present timely but surprisingly little studied aspects as sta-
bilization of soil organic matter below the decomposing wood
logs (P.., Blonska and Lasota 2019) as well as decomposition
studies of wood (Mali et al. 2019) and fine woody debris (Angst
et al. 2018).

The topic of land use change (LUC) has been of interest
for some time due to the possibility of demonstrating large
effects on the measures taken and the possibility to study
restoration. In this issue we have one land use change contri-
bution for which restoration is nearly impossible, focusing on
Tilia ectomycorrhiza in urban areas (Geel et al. 2018). Land use
change is often related to the conversion of native environments
into agricultural use. Contributions from the Amazon region
depicted the change in the soil microbiome related to conver-
sion of primary forests into pasture (Pedrinho et al. 2019; Wadud
Khan et al. 2019), showing distinct communities and functions
under pasture or soybean cultivation (Goss-Souza et al. 2019)
with the potential for restoration when turned into secondary
forests.

Interactions of microorganisms with the biotic and abiotic
environment was again the most attractive conference topic. It
is no wonder as microbial communities in the plant shoot-root-
rhizosphere continuum are the complex basis for plant produc-
tion and they interact not only with the surrounding soil, but
also with other soil organisms (Cruz-Paredes et al. 2019, Sietiö
et al. 2019). The complexity of these biotic and abiotic intercon-
nections is further affected by environmental and climatic fac-
tors, which are commonly studied in greenhouses. However, due
to the new possibilities in measuring microbial diversities, the
present thematic issue received mostly studies performed in the
field and along climatic transition gradients (Ma et al. 2019). This
is welcomed with pleasure, and indeed, the meta-analysis by
Schmidt and Gaudin (2018) on the role of microbes in crop pro-
ductivity of maize showed that greenhouse studies were rather
poor in predicting the influence of climate and soil. Navrátilová
et al. (2019) studied plant-species rich grasslands and found that
plant diversity in grasslands is reflected more in microbial diver-
sities of plant shoots than roots or soil. Although activities of rhi-
zosphere microbes were found to be shaped by the root exudates
of host plants (Achouak et al. 2019), the connection between
host and microbiota became looser when going deeper down in
the soil profile (Asplund et al. 2019; Bak et al. 2019), also under
elevational changes (Shigyo, Umeki and Hirao 2019) and other
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climatic factors (Cho et al. 2019). On the other hand, climate
change may also manifest itself by expansion of plant species
into new biotopes (Pereira et al. 2019), and this kind of encroach-
ments may lead to changes in soil abiotic properties (Grau
et al. 2019).

Overall, the conference as well as this thematic issue demon-
strate that microbial ecology has the potential to answer multi-
ple questions that not only advance our basic understanding of
ecological principles, but are also relevant for the present focal
areas of the anthropogenic effects, ecosystem productivity and
other applied subjects. We are sure that the research field will
continue to develop rapidly and we can already look forward to
the next conference on the Ecology of Soil Microorganisms that
will be held in Prague in 2021.
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