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The Intensive Study Sites (ISS) are large-scale ecosystem plots of a few thousands of hectares, where
large samples of trees and associated species are progressively mapped, genotyped and phenotyped.
The sites comprise entire portions of landscapes, where trees are present in diﬀerent conﬁgurations
from single trees to edges and woods.
More detailed description of the ISSs, their organisation and their information system are available
on the EVOLTREE website.

often occurs a posteriori and does not always result from
a priori planning. Thus, setting up adequate tools for
sharing the information acquired by diﬀerent research
groups within the same experimental ﬁeld sites seemed to
be a priority.

Background and objectives
of the ISS infrastructure
The recent revolution in high throughput technologies and
methods in genetics has drastically changed the research
perspectives and practices in ecology and evolutionary
sciences. The availability of large genetic datasets, for a
broad range of species far beyond the few so-called
“model species”, together with the development of
appropriate analytical tools, has transformed the genomes
of living forms into immeasurable sources of information
on the ecological and evolutionary processes that shaped
biodiversity, at diﬀerent spatial and temporal scales.

The long-term EVOLTREE Intensive Study Sites (ISSs)
infrastructure was therefore created with the following
ﬁve main objectives:

1

To set up a European network of representative
sites for long term research on the evolution of
biodiversity in forest ecosystems at diﬀerent

A side eﬀect of this revolution has been the emergence of
common tools and methods shared by diﬀerent branches
of life sciences that had previously tended to diverge, such
as genomics, population genetics, quantitative genetics,
functional ecology and community ecology. All these
interconnected disciplines were represented within
EVOLTREE.

hierarchical levels (from genes to phenotypes, from
populations to communities) and with diﬀerent
management options.

2 To assess the spatial structure of biodiversity on
various scales and at diﬀerent hierarchical levels.

3 To monitor population dynamics in trees and their
associated species, using demographic and

The EVOLTREE scientiﬁc community recognised the
considerable advance in forest genetics and ecology
based on these tools and methods. However, the projects
that followed these diﬀerent lines of research were
conducted independently from each other, highlighting
the need for shared experimental infrastructures. By using
shared infrastructures it is possible to accumulate genetic
information from trees and their associated species with
environmental data and other information of interest
collected in diﬀerent projects. They also help to address
the eﬀects of ecological processes and human activities
on forest systems on the relevant spatial scales.

genetic approaches, over diﬀerent spatial scales.

4 To monitor the interaction between species (mainly
trees, other plants, insects, and microorganisms).

5 To provide long-term and large-scale support for
training, education and dissemination activities.

Furthermore, the EVOLTREE scientists were convinced
that innovative knowledge integration across disciplines
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The research projects have made use of the ISSs in various
ways connected to some of the infrastructure’s ﬁve main
objectives (listed above): simply as a reservoir of biological
samples; as natural sites for observation and monitoring;
and as appropriate ecological settings to establish
experiments.

Each ISS has intrinsic value, but has also added value in
comparison with other ISSs, as they were chosen to build
a network of representative forests in Europe. The ISSs are
used in two ways. First, due to the local heterogeneity and
gradients, the impact of the environment or management
practices on the dynamics of diversity within each type of
ecosystem can be studied. Beyond the “natural” local
heterogeneity, such as altitudinal gradients, some ISSs also
host short-term and long-term experiments such as
irrigation, reciprocal transplantations, or diﬀerent
sylvicultural treatments. Second, the drivers of diversity
change in diﬀerent ecological regions can be compared
across the ISSs.

The research supported by the ISSs so far has addressed
a broad range of scientiﬁc questions in various ﬁelds of
evolutionary science and ecology represented within
EVOLTREE; for example, the characterisation of genetic
and genomic diversity in trees and associated species; the
detection of genes involved in local adaptation and biotic
interaction; the characterisation of local adaptation
patterns and processes on various spatial and temporal
scales; the assessment of the functional, demographic and
genetic response to climate change on individual,

ISS integration in EVOLTREE research
Since the beginning of EVOLTREE, thirty-two international
and national projects1 have made use of the ISS
infrastructure (Table 1). As explained above, the ISSs were
selected - amongst other criteria - on the basis of research
activities carried out prior to the EVOLTREE Network (not
mentioned here). During a ﬁrst phase (i.e., that beneﬁtting
from ﬁnancial contributions from the European
Commission), EVOLTREE was directly funding research
activities carried out within the ISSs. Hence, international
partnership was mandatory and priority was given to
projects that involved multiple sites. Since 2011 (i.e., after
EVOLTREE became a European Research Group without
EC ﬁnancial support), eighteen new projects funded by
other sources2 used the ISSs: national and mono-site
projects, mainly based on local research groups, but also on
international and multi-site projects.

THE ISS INFORMATION SYSTEM
The ISS Information System is designed to make the
data collected in each ISS available. It uses metadata
that follow the ISO 19115/19139 standard and are
compliant with the EU directive INSPIRE. It proposes
diﬀerent ways to search for metadata: via geographic
location, data categories (e.g., maps, datasets,
pictures) or keywords selected from a dedicated
thesaurus developed by the ISS partners. As well as
general information about the sites, the system holds
references to publications and information about
research activities, permanent plots and transects, and

These ﬁgures reﬂect a long-lasting interest in the ISS
infrastructure and that the ISS network was not only useful
to local groups, but also to others from a wide range of
European research groups.

permanent samples of individual trees georeferenced
and tagged in the forest (from which DNA is available
in the Repository Center).

1• A detailed list of these projects is available on the EVOLTREE website, and more information is accessible through the ISS information system
2• EVOLTREE oﬀers mobility grants to support activities in the ISSs
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FIGURE 1
In order to restrict the research activity to a few sites,
we initially selected seven ISSs. An eighth site was
added recently (2015). In a bottom-up process,
potential sites were proposed by the EVOLTREE
community and the ISSs were selected based on two
sets of criteria:

• Potential for species comparisons across ISSs:
presence of tree species in common with other ISSs.
• Network coverage of the range of terrestrial forest
ecosystems across Europe: boreal, temperate, alpine,
Mediterranean, riparian, untouched and intensively
managed forests.

Selection criteria based on scientiﬁc characteristics
• Within-site diversity of tree species, associated
species, communities, population structures.
• Within-site comparability, i.e., temporal or spatial
heterogeneity: historical records, environmental variability,
diversity of management, comparative experiments.
• Within-site research history and available datasets,
e.g., ecological records, climatic data, genetic data,
management data.

Selection criteria based on infrastructure
characteristics
• Long-term perspectives, e.g., ownership of the land,
legal and/or protection status, relation to other
networks, interest for local managers, education and
dissemination.
• Technical facilities, e.g., access to the site and to the
biological samples.
• Expertise of the local partner institution and
relationship with the local managers.

The eight ISSs are, from North to South (Figure 1):
• PUNKAHARJU, Finland, Northern temperate and boreal forest (1,500 ha, includes Abies, Acer, Alnus, Betula,
Larix, Picea, Pinus, Populus, Prunus, Quercus, Salix, Sorbus, Tilia)
• BLIZYN, Poland, Continental temperate untouched forest (17,000 ha, includes Abies, Acer, Alnus, Betula, Carpinus,
Corylus, Crataegus, Fagus, Fraxinus, Larix, Picea, Pinus, Populus, Prunus, Quercus, Salix, Sorbus, Tilia, Ulmus)
• SOLLING, Germany, Continental temperate managed forest (25,000 ha, includes Betula, Fagus, Larix, Picea,
Pinus, Quercus)
• LOIRE, France, riparian forest (96 ha, includes Acer, Alnus, Castanea, Corylus, Crataegus, Fraxinus, Populus,
Prunus, Quercus, Salix, Tilia, Ulmus)
• VALAIS, Switzerland, montane to alpine forest (150,000 ha, includes Abies, Acer, Alnus, Betula, Carpinus, Corylus,
Crataegus, Fagus, Fraxinus, Larix, Picea, Pinus, Populus, Prunus, Quercus, Salix, Sorbus, Tilia, Ulmus)
• LANDES, France, oceanic intensively managed forest (25,000 ha, includes Alnus, Betula, Castanea, Corylus,
Crataegus, Fagus, Fraxinus, Pinus, Prunus, Quercus, Salix, Sorbus)
• VENTOUX, France, Mediterranean and South alpine forest (29,000 ha, includes Abies, Acer, Alnus, Betula,
Castanea, Carpinus, Cedrus, Corylus, Crataegus, Fagus, Larix, Picea, Pinus, Quercus, Sorbus)
• CALDERONA-ESPADÁN, Spain, Mediterranean forest (49,000 ha, includes Celtis, Ceratonia, Juniperus, Olea,
Pinus, Quercus, Salix)
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researchers or forest managers can contribute to
collecting phenotypic data on individual trees, aiming to
characterise the phenotypic variation in the forest. These
data will then be analysed by the scientists to provide
information on the genetic basis of traits and create a
database for future research. This initiative will also
support training and dissemination activities by providing
easy-to-use protocols and tools to study adaptation in the
wild that can be used as educational materials.
One of the major challenges for the future will be to
assemble and share the extensive knowledge, results and
original data that have been generated in the ISSs
throughout the years. This contribution to “Open Science”
will be facilitated by the regularly updated ISS information
system (see Box) leading to the publication of datasets in
data papers for the beneﬁt of scientiﬁc progress.
3• Project website not yet available, see http://cordis.europa.eu/project/rcn/200286_en.html
4• www.treetype.org/, see speciﬁc review in this volume

TABLE 1
Number of projects conducted in the ISS
since the beginning of EVOLTREE
Mono-site
projects

population and community levels; and the modeling of
adaptive processes and responses to management
practices. The ISSs also support projects developing
multidisciplinary approaches with other scientiﬁc ﬁelds,
including environmental and social sciences.

EVOLTREE Phase I (2006-2010)
International partnership
EVOLTREE Phase II (2011-current)
International partnership
National partnership
TOTAL (2006-current)
International partnership
National partnership

What will the future bring?
The use of the ISSs as a research infrastructure has come
of age. Beyond its role in supporting national research
projects, the ISS infrastructure will continue to strengthen
the long-lasting integration of research in the ﬁeld of forest
genetics and genomics on the pan-European level, e.g., via
the H2020 research and innovation project GENTREE3
“Optimising the management and sustainable use of forest
genetic resources in Europe” (2016-2020). Moreover,
projects linking the ISSs with other long-term research
infrastructures on forest ecology are underway, thus
providing wider integration of multi-disciplinary
knowledge on forest ecosystems on a pan-European scale.

Multi-site
projects

3
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ISS COORDINATION
A Framework of Agreement deﬁnes the organisation of
the ISSs, data and metadata supply and access policy.
Each ISS has a local coordinator in charge of managing
the ISS Information System and facilitating research
activities, by interacting with local managers or helping
with local logistics. In order to be able to access the
infrastructure resources (data, samples, experiments),
partners must accept the Agreement and contact the
ISS coordinator before submitting the project.

An innovative use of the infrastructure is planned in the
participative project TreeType4, in which citizens,
All photos: EVOLTREE partners
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