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Dear Colleagues!
Twenty years ago, the first NEOBIOTA Conference has been organised. During this period, our comprehension
on alien species is continuously increases. Same as the number of challenges caused by the alien species.
Humans, as driving force and main ecological engineer nowadays, play a crucial role in alien species invasions
as well. A role that has two faces or two mutually opposite characters, just as was the case of Dr. Jekyll and
Mr. Hyde in Robert Louis Stevenson’s novella. We are responsible for the dispersal of alien species (on
purpose or accidentally), and creating (disturbed) habitats that are suitable for alien species to become
invasive. However, we also are trying to manage and control them, to increase public awareness and increase
citizen science activities. Because all of these, and much more, we put central focus on human role in
biological invasions at this year NEOBIOTA Conference…
Upper text was written as an announcement of NEOBIOTA2020 Conference on the web pages launched at
the beginning of year 2020. At that time, SARS-CoV-2 virus just started its way to conquer the world, and put
central focus of whole planet on itself, affecting every aspect of our lives. The virus has confirmed effectivnes
of humans as vectors, and kind of recreation of the Pangea in the Anthropocene, in sense of overall
connectivity throughout the planet. Connectivity that any biological invasion expert is very interested in.
Unfortunatelly this connectivity exploited by SARS-CoV-2 virus, has created extraordinary circumstances,
under which organisation of the NEOBIOTA Conference this year has become unique experience that can be
best described in one word by – uncertainty! Despite this, your interest and determination to continue with
joint work on comprehension of alien species related processes and impacts remained intact, and you have
sent interesting contributions with your experience, results and knowledge related to invasive species. We
were determined not to fail your expectations and efforts, and continued with the organisation of the
Conference, which will be definitively completely different from all previous ones. Let us hope, that it will be
unique of its kind, and that future ones will be those we are used to with less on-line and more on-site
participants, lively post-session discussions and enjoying social programme.
On behalf of the Local Organising Committee,
Sven Jelaska
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Jean-Francois Maillard
Distribution and genetic diversity of Raccoon (Procyon lotor) in France
Jan Pergl
From West to East and back again: Trans-Siberian Railway as a continental pathway of plant
invasions
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Josef Kutlvašr
Pathways of alien plants within Central Europe: spread and persistence of unintentionally
introduced aliens
Veronika Kalusová
Phylogenetic relatedness of alien plants depends on their donor habitats
Gemma Martinez Laiz
Genetic variation of the invader Caprella scaura: introduction events and 7-year monitoring at local
scale
Lucija Rajčić
To what extent spatial precision of chorological data affects our perception of the preferred
environmental conditions of invasive species – a case study of Ailanthus altissima in Croatia
Pavel Pipek
Lasting the distance: The survival of alien birds shipped to New Zealand in the 19th century
Julien Piquet
Contributing to understand the influence of climate change on biological invasions: the case of the
invasive California kingsnake in the Canary Islands
Teodora Trichkova
JDS4 monitoring of invasive alien species in the Bulgarian sector of the Danube River using standard
and citizen science technologies
Teodora Trichkova
First record of Pectinatella magnifica (Leidy, 1851) in the Bulgarian shoreline zone of the Danube
River
Ana Dobrović
The effect of crayfish plague pathogen infection on growth of juvenile marbled crayfish
Procambarus virginalis (Lyko, 2017)
Paula Dragičević
Changes in the immune response during range expansion of the invasive signal crayfish
Pacifastacus leniusculus
Lara Volery
Understanding temporal trends in alien species’ impacts
Ante Žuljević
In situ experiment confirmed a hypothesis that sea currents are the main spreading vector of
marine alga Caulerpa cylindracea
Petra Lučić
Spreading of marine red alga Lophocladia lallemandii in the Adriatic Sea
Marta López Darias
Morphological changes during an invasion event: the California kingsnake (Lampropeltis californiae)
in Gran Canaria Island
Jerzy Romanowski
Alien ladybirds Coccinellidae from Canary Islands
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The massive economic costs of biological invasions worldwide

Christophe Diagne1, Boris Leroy2, Anne-Charlotte Vaissière1, & Franck Courchamp1
1
Université Paris-Saclay, CNRS, AgroParisTech, Ecologie Systématique Evolution, 91405, Orsay, France
2
Unité Biologie des Organismes et Ecosystèmes Aquatiques (BOREA, UMR 7208), Muséum national d’Histoire
naturelle, Sorbonne Université, Université de Caen Normandie, CNRS, IRD, Université des Antilles, Paris,
France.

Abstract
In addition to biodiversity loss, biological invasions are responsible for substantial losses of goods, services
and production capacity as well as monetary expenditures for their management. Until now, a reliable global
synthesis of the economic costs of invasive alien species has been lacking, despite being required for research
and management. We have now addressed this problem by producing the first analysis of the new InvaCost
database — a global, comprehensive, and easily updatable compilation of the recorded monetary impacts of
invasions worldwide to human society. We found that biological invasions costs since 1970 are shockingly
high, with an annual average cost of several dozen billion of US$. In addition, these staggering economic costs
have shown a regular increase estimated as 10-fold per decade, with no sign of slowing down. Yet, these
costs are still massively underestimated and underreported. This financial burden of invasions is widely, but
unevenly, distributed at regional and taxonomic scales. Our pioneering study is a compelling call for
international policy agreements for the coming decades and the necessity of improving research on the
consequences of biological invasions.
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Towards an open and interactive atlas of invasion biology
Jonathan M. Jeschke1,2,3
(1) Leibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB), Berlin, Germany
(2) Institute of Biology, Freie Universität Berlin, Germany
(3) Berlin-Brandenburg Institute of Advanced Biodiversity Research (BBIB), Berlin, Germany

Abstract
Invasion biology is a thriving discipline. Many research groups worldwide are investigating biological
invasions, achieve important insights and publish their findings in increasing numbers of papers. Similarly,
key concepts have been postulated that allow for a better understanding of the success and impacts of
invasive species. The flipside of this success story is that it has become increasingly hard to get and keep an
overview of the field. Common literature search tools are good for finding publications on narrow topics that
can be well specified with keywords. They do not provide a big picture, though, nor do they allow to easily
connect topics with each other. On the other hand, textbooks give a good introduction to and overview of
the field, but they tend to be already outdated on the day they are published, especially in thriving research
fields. We thus need new complementary tools for synthesis and navigation in invasion biology – tools that
provide an overview of the field, “connect the dots” and remain up-to-date. To achieve these goals, we are
envisioning an open and interactive atlas of invasion biology. It consists of maps providing an overview of the
field, for example in the form of a network connecting the discipline’s major hypotheses or research
questions. Importantly, these maps are interactive and zoomable, so that users can quickly find specific
hypotheses related to a major, overarching hypothesis or research question, and studies and datasets
addressing them. This is possible due to the hierarchy-of-hypotheses (HoH) approach. Finally, information is
kept up-to-date thanks to a machine-learning algorithm combined with a community-driven wiki approach.
If such an atlas can be realized and proves useful for invasion biology, it may grow and cover other disciplines
as well, so that it eventually becomes an open and interactive atlas of knowledge.
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Humans changing the trajectory of evolution in the Galapagos Islands
Heinke Jäger
Charles Darwin Foundation, Av. Charles Darwin s/n, Puerto Ayora, Galápagos, Ecuador

Abstract
The outstanding biodiversity of the Galapagos Islands, a remote oceanic archipelago, is the result of gradual
colonization and adaptive radiation taking place on timescales of hundreds of thousands of years. As humans
alter the frequency and pathways of species introductions through accelerating global trade and travel
though, these processes can no longer be understood as exclusively a response to “natural” events. The late
onset of human settlement (1830’s) and its designation as both a National Park and a UNESCO World Heritage
Site, can explain the comparatively lower number of introduced species in Galapagos among oceanic islands;
many are low-threat plants with limited dispersal capacity and agricultural benefit. However, a smaller
number of introduced species have become invasive, such as the rapidly spreading blackberry (Rubus niveus)
and a deadly parasitic nest fly, Philornis downsi. The trajectory of Galapagos ecosystems is being shaped not
only by the resulting changes to community structure, but also changes to underlying evolutionary processes
of speciation. An increase in annual visitation to 280,000 tourists/year has altered the pathways of alien
species to and within Galapagos, threatening to eliminate geographic isolation between species. Here is the
tale of Jekyll and Hyde: just as human activity is the source of the problem, it is also the solution. Since the
1970s, efforts have been underway to mitigate the impacts of the most invasive species (goats, rats, plants
and scale insects) and restore native assemblages, and in 1999 a biosecurity system was established to
prevent new introductions. Conserving the unique biota of Galapagos requires not only an active role in
ecosystem management, but also a greater understanding and preservation of the underlying processes
which generate diversity in the first place.
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Translating Science into Practice and Practice into Science - Northeast RISCC
Management Network
Bethany A. Bradley1, Jenica M. Allen2, Audrey Barker Plotkin1, Evelyn M. Beaury1, Emily J. Fusco1, Brittany B.
Laginhas1, Carrie Brown-Lima3, Toni Lyn Morelli4
1
University of Massachusetts, Amherst, MA; USA, 2Mount Holyoke College, Miller Worley Center for the
Environment, South Hadley, MA; USA , 3New York Invasive Species Research Institute; USA, 4USGS, Amherst,
MA USA

Abstract
Since the advent of invasion science, we have made great strides in understanding the patterns, processes,
and impacts of plant invasions. Invasion science has also identified policy and management solutions to
reduce current and future risk. Nonetheless, invasive species managers report that they are losing ground to
invasive species and a wide disconnect between science and practice continues to persist. Translational
invasion ecology is a new term for an old idea that managers and scientists need to solve invasive species
problems together. Based on manager requests to understand how climate change will impact invasive
species management, we created the Northeast Regional Invasive Species & Climate Change (RISCC)
Management Network. The RISCC Network aims to reduce the compounding effects of invasive species and
climate change by synthesizing relevant science, communicating the needs of managers to researchers,
building stronger scientist-manager communities, and conducting priority research. To identify stakeholder
needs, we surveyed 200 invasive species managers across the east coast of the U.S. to assess barriers to
management in the context of climate change. We gathered additional feedback and ideas through directed
workshops. Based on manager needs, we started new applied science projects, including identifying invasive
plants likely to shift into each state with climate change and prioritizing range-shifting species based on
potential impacts. We have also synthesized existing information through biweekly summaries of targeted
recent scientific literature and by crafting two-page ‘management challenge’ documents that translate the
state of the science for a manager audience. Over time, RISCC has also assumed the role of a boundary
spanning organization, facilitating the interactions of relevant stakeholders and building dialogue between
scientists and managers through webinars, symposia, and workshops. Translational invasion ecology is an
intentional approach of connecting scientists and managers to address priority needs and build broader
networks. Scientists have the tools to be a larger part of the solution.
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The role of citizen science as a tool for early detection, monitoring, and managing
impacts of invasive species
Michael Pocock
UK Centre for Ecology & Hydrology, Wallingford, Oxfordshire, OX10 8BB, United Kingdom

Abstract
Citizen science is an approach that has a long history, but is growing in importance in environmental research
and monitoring. This growth is recognition of the potential of citizen science in data collection and public
engagement. But citizen science is diverse and it is important to consider the best citizen science approach
for the question of interest. Here I consider how different citizen science approaches may be particularly
useful at different stages in the progress of invasion by non-native species: in some cases it appears that
particular citizen science approaches are not used as much as their potential suggests that they could be.
Whenever citizen science is used we have to consider data quality, and there are two aspects to this: accuracy
of data points and fit-for-purpose of the dataset. The data points should be of known and sufficient accuracy,
for example having been subject to a form of quality assurance before or after their collection. The dataset
needs to be fit to answer the question of concern, and so this requires researchers to consider issues such as
uneven spatial coverage by recorders, which is especially important when considering citizen science for early
detection of invasive species (that is, the absence of a record is not evidence of absence of the species). The
use of citizen science or professional science for invasive species is not an either/or and some of the most
valuable applications are the ways in which citizen science can be blended with ‘professional’ monitoring.
Combining different datasets may require use of new statistical techniques, but the potential is huge. Finally,
because people are the ‘data generating process’ in citizen science, it is important to have an understanding
of how people are motivated and how they record in order to ensure that the citizen science is as effective
as possible. This raises the concern about ethical challenges raised by the different expectations of recorders
and data users. Overall, citizen science when used thoughtfully and creatively can be even more impactful
for science and engagement than it already is.
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Impacts of biological invaders: from facts to perception and back
O1
A framework for conceptualising moral values in conservation
Guillaume Latombe1, Bernd Lenzner1, Anna Schertler1, Stefan Dullinger1, Ivan Jarić2, Aníbal Pauchard3, John
RU Wilson4, Franz Essl1
1University of Vienna, Vienna, Austria. 2Czech Academy of Sciences, České Budějovice, Czech Republic.
3University of Concepcion, Concepcion, Chile. 4University of Stellenbosch, Stellenbosch, South Africa

Abstract
Whether an action intended to promote conservation (e.g. the management of an invasive alien species) is
viewed as morally acceptable or not can vary between people who hold different value systems. Differences
in the normative postulates underlying these value systems can fuel many conflicts when formulating and
implementing environmental policies. Here, we present an approach to formalize the main value systems in
biodiversity conservation using a numerical conceptual framework. This framework combines direct and
indirect impacts of management on species, with the average inherent value attributed to species’
individuals, and the importance attributed to species abundance) in a single equation. The choice of a type
of impact (e.g. death versus welfare), the value attributed to species and the importance of individuals versus
collectives belong to the realm of moral values, whereas the computation of direct and indirect impacts
belongs to the scientific realm. Although difficult to use in an explicitly quantitative fashion, we argue that
our framework provides a valuable heuristic tool to clarify normative assumptions, distinguish them from the
scientific aspect of conservation, and to evaluate differences in the appropriateness of alternative
management decisions under different value systems. We apply this framework to compare traditional with
new conservation, and traditional with compassionate conservation, and we explore if these approaches may
be reconciled from a moral valuation and scientific perspective. By making value systems and the ensuing
appropriateness explicit, we believe the proposed framework can help to clarify debates on contested
conservation issues, and will ultimately provide insights into how conflicts can be reduced.
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O2
Adding risk of impacts to IUCN EICAT assessments improves prioritization of alien
ungulates
Lara Volery1, Divija Jatavallabhula1, Laura Scilllitani2, Sandro Bertolino2, Sven Bacher1
1Department of Biology, University of Fribourg, Chemin du Musée 10, 1700 Fribourg, Switzerland.
2Department of Life Sciences and Systems Biology, University of Turin, Via Accademia Albertina 13, 10123
Torino, Italy

Abstract
The Environmental Impact Classification of Alien Taxa (EICAT) allows to systematically summarize and
compare the negative impacts caused by alien populations to native biota. For each alien species, all reported
impacts of its introduced populations to native populations are classified into five levels of severity, from
negligible impact to irreversible local extinction. EICAT has been adopted by the International Union for
Conservation of Nature (IUCN) as its formal classification system of alien species’ impacts. So far, EICAT only
allows to compare alien species by their highest impact, thereby ignoring variation in impact magnitudes.
Here, we suggest using the information on the variation in the impact magnitudes of an alien species to
estimate its risk to cause high impacts if introduced to a novel environment. We developed a test to
discriminate species that frequently cause high impacts when introduced, from those that do not. This allows
fine-tuning of species ranking and improves comparisons among species. We demonstrate the usefulness of
this approach by classifying the global impacts of alien ungulates. We found impact reports for 27 of 66 alien
ungulate species and classified a total of 441 reports on their impacts on native fauna and flora. Except the
American bison (Bison bison), all caused harmful impacts (native population declines or local extinctions).
Mouflon (Ovis aries) and dromedary (Camelus dromedarius) had a higher risk of causing local extinctions than
the sika deer (Cervus nippon) and the goat (Capra hircus). Including risk of high impacts transforms the 5level EICAT classification into a continuous ranking. This more detailed summary of the impacts of alien
species’ can help policy makers prioritize them for management.
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O3
Negative, neutral and positive impacts of Gunnera tinctoria invasions
Bruce Osborne1, Vasiliki Balogianni2, Laura Gallego2, Margherita Gioria3,4, Mauricio Mantoani5, Olaf Schmidt6
1UCD School of Biology and Ennvironmental Science and UCD Earth Institute, University College Dublin,
Dublin, Ireland. 2UCD School of Biology and Environmental Science and UCD Earth Institute,University College
Dublin, Dublin, Ireland. 3UCD SChool of Biology and Environmental Science and UCD Earth Institute,
University College Dublin, Dublin, Ireland. 4Institute of Botany, Czech Academy of Sciences, Prague, Czech
Republic. 5UCD School of Biology and Environmental Science and UCD Earth Institute,,University College
Dublin, Dublin, Ireland. 6UCD chool of Agricultutre and Food Science and UCD Earth Institute,University
College Dublin, Dublin, Ireland

Abstract
Biological invasions are widely considered to have negative impacts on biodiversity and ecosystem processes,
although the totality of a potential multitude of effects that they may have remains largely unexplored.
Examination of a range of impacts associated with invasive populations of Gunnera tinctoria in the west of
Ireland indicates that these can be negative, neutral or even positive. Significant negative, but site related,
reductions in above ground vegetation and soil seed bank biodiversity were found with few species able to
persist in the standing vegetation and a tendency for homogenization of the seed bank flora, with an increase
in the dominance of weedy species. In contrast, invasions had a marked positive effect on earthworm
abundance, biomass and species richness and were associated with a major reduction in CO2 emissions and
a reduced global warming potential. Despite the estimated persistence of G. tinctoria in invaded areas for
>50 years there were also no changes in soil C and N stocks and little impact on CH4 and N2O gaseous
emissions. Significant shifts in the soil microbial community were also observed throughout the year,
although their significance is unclear. Overall, the results of these studies highlight the complex nature and
likely multi-faceted impacts that biological invaders may have, not all of which can be considered detrimental,
with some, such as the increased earthworm populations found in this study, arguably positive. This work
also emphasizes a need for more nuanced and targeted approaches to invasive species management and
how this is prioritized, which recognizes the varied and wide-ranging impacts that invaders can have on
biodiversity and ecosystem processes.
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O4
Understanding uncertainty in S/EICAT impact assessments
Anna F Probert1, Lara Volery1, Sabrina Kumschick2,3, Giovanni Vimercati1, Sven Bacher1
1University of Fribourg, Fribourg, Switzerland. 2Stellenbosch University, Stellenbosch, South Africa. 3South
African National Biodiversity Institute, Cape Town, South Africa

Abstract
The Environmental Impact Classification for Alien Taxa (EICAT) and the Socio-Economic Impact Classification
of Alien Taxa (SEICAT) have been proposed to provide unified methods for classifying alien species according
to their magnitude of impacts. The frameworks facilitate comparisons between taxa and invasion contexts
by using a standardised, semi-quantitative scoring scheme. The impact scores are assigned after conducting
a literature review to evaluate all impact observations against the protocols’ criteria. EICAT classifies impacts
on the native biota, whereas SEICAT classifies impacts on human activities. A key component of the process
is to assign a level of confidence to account for uncertainty. Assessors assign confidence scores to each impact
record depending on how confident they are that the assigned impact magnitude reflects the true situation.
Currently, all possible sources of epistemic uncertainty are expected to be captured by one overall confidence
score. This way of handling uncertainty is prone to subjectivity and therefore might lead to inconsistencies
among assessors. We identify the major sources of uncertainty for impacts classified under S/EICAT, where
they emerge in the assessment process, and how they are likely to be contributing to biases and inconsistency
in assessments. Furthermore, as the current procedure only captures uncertainty at the individual impact
report, interspecific comparisons may be limited by various factors, including data availability. Therefore,
ranking species based on impact magnitude under the present system does not account for such uncertainty.
We identify three types of biases occurring beyond the individual impact report level (and not captured by
the confidence score): biases in the existing data, data collection and data assessment. These biases should
be recognised when comparing alien species based on their impacts. Clarifying uncertainty concepts relevant
to S/EICAT will lead to more consistent impact assessments and more robust intra- and inter-specific
comparison of impact magnitudes.
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O6
Environmental and socio-economic impacts of Pomacea spp. and Callinectes
sapidus: A predator-prey interaction in the Ebro Delta (Spain)
Rubén Bernardo-Madrid1, Vanesa Céspedes2, Belinda Gallardo2, Montserrat Vilà1
1Biological Station of Doñana-CSIC, Seville, Spain. 2Pyrenean Institute of Ecology-CSIC, Zaragoza, Spain

Abstract
Our invasive alien prey, the apple snail (Pomacea spp.), was accidentally introduced into the Ebro Delta
(Spain). Since its first outbreak in 2009, apple snail populations increased and spread along the river and the
Ebro Delta, causing significant economic losses to rice farmers, among others. However, in 2012 our invasive
alien predator, the blue crab (Callinectes sapidus), also appeared in the Ebro Delta. Populations of blue crab
increased exponentially and caused the crash of many species populations from 2018 onwards, including
those of the apple snail and other threatened and commercial species. Due to the diverse and
multidimensional impacts of both species, as well as their interaction, it is difficult to understand the
magnitude of changes triggered by these two invasive alien species. Here we provide information of their
impacts, as well as those of the managements applied against them, on diverse environmental and socioeconomic aspects. Our results would be useful for future risk assessments, as well as for decision makers.
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O7
Introducing EBCAT, a proposed framework to classify environmental benefits of
alien taxa
Giovanni Vimercati, Lara Volery, Anna F Probert, Sven Bacher
University of Fribourg, Fribourg, Switzerland

Abstract
Aliens cause disparate, deleterious impacts on biodiversity and human well-being. As such, multiple
assessment frameworks have been developed to classify alien species according to the type and magnitude
of these impacts. The EICAT framework (Environmental Impact Classification for Alien Taxa) assesses
deleterious environmental impacts based on five levels of magnitude. EICAT has been used to compare
impacts of alien species on native biodiversity across several regions and taxonomic groups: its success is due
to a simple and evidence-based assessment implementation, which led to its adoption by IUCN as a global
standard for impacts of alien taxa. In EICAT however, beneficial impacts are not assessed, despite a clear,
transparent evaluation of these benefits might contribute to formulate well-informed management and
prioritization decisions. Here, we propose a framework for assessing beneficial impacts of alien species,
which we term the Environmental Benefit Classification for Alien Taxa, or EBCAT. The framework structurally
resembles EICAT and uses semi-quantitative scenarios to evaluate the magnitude of benefits provided by
alien species to native populations. In EBCAT, the highest levels of impact magnitude are assigned to taxa
promoting local population re-establishment or preventing local population extinction of natives. The
framework also describes underlying impact mechanisms by which benefits occur such as facilitation, food
provisioning or enemy release. To illustrate the functionality of the proposed framework, we apply EBCAT to
case studies that report beneficial impacts of alien taxa to native populations, across taxonomic groups and
ecosystems. We suggest that EBCAT might advance our understanding of impact dynamics and help with
management and prioritization. Although the assessment of environmental benefits of alien species through
standardized frameworks should not be seen as an attempt to outweigh/discount deleterious impacts,
classifying beneficial impacts provides crucial information for scientists, managers and policy makers.
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O8
Impact of non-native tree species on functional diversity of riparian ecosystems
Elena Granda, Alberto Romero, Pilar Castro-Díez
University of Alcalá, Alcalá de Henares, Spain

Abstract
Invasive non-native tree species are a threat to local biodiversity. In Mediterranean ecosystems, riparian
floodplains are among the habitats most invaded by non-native trees. In these habitats, water uptake and
water use strategies are key for explaining the success of tree species. Although there is an increasing number
of studies assessing the impacts of plant invasion on the functional structure of invaded communities,
mechanistic traits are under-studied. The main objectives of the present study are i) to better understand
the main drivers explaining the invasiblity of these communities (i.e. environmental filtering vs niche
divergence) and ii) to compare the functional diversity of the native riparian communities with those
dominated by two non-native trees (Robinia pseudoacacia and Ailanthus altissima). We apply functional
traits, such as SLA, LDMC and wood density, but also others directly linked to water relations, as leaf to
sapwood area ratio, iWUE and soil depth of water uptake. The study was conducted along the Henares river
in central Spain. A total of 45 plots (288 m2) were selected: 15 dominated by Ailanthus, 15 by Robinia and 15
dominated by native canopy (i.e. ADC, RDC, NDC, respectively). The community weighted means (CWM) for
each trait and the functional diversity were compared among plots differing in species dominance. Our
results show a low niche overlap between the non-native and the native tree species although the degree of
overlap depended on the functional trait considered. ADC plots differed more from NDC than RDC plots in
terms of functional diversity and CWMs. Overall, these results indicate that niche divergence better explains
these invaded riparian communities and point to traits related to water use as key functional attributes to
better understand differences in ecosystems’ functional diversity. We will discuss the implications of nonnative tree invasions on the water relations of riparian communities.
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Invaders in biological communities and ecological networks: species
interactions, food chains and beyond
O10
Mutualism impedes community assembly and creates empty niches for invasion
Henintsoa Onivola Minoarivelo1, Ulf Dieckmann2,3, Cang Hui4
1Theoretical Ecology Group, Department of Mathematical Sciences, Stellenbosch University, Stellenbosch,
South Africa. 2Evolution and Ecology Program, International Institute for Applied Systems Analysis,
Laxenburg, Australia. 3Department of Evolutionary Studies of Biosystems, The Graduate University for
Advanced Studies (Sokendai), Kanagawa, Japan. 4Centre for Invasion Biology, Department of Mathematical
Sciences, Stellenbosch University, Stellenbosch, South Africa

Abstract
Niche processes, rooted in the principle of competitive exclusion, have been shown to be important
determinants of species packing through community assembly. However, models based solely on
competitive interactions have failed to explain the widely observed emergence and persistence of empty
niches in many communities. Using a theoretical model accounting for eco-evolutionary feedbacks, here we
show how empty niches naturally emerge from the interplay of trait-mediated mutualistic and competitive
interactions. Specifically, we report the following findings. First, empty niches are the result of an impediment
to trait evolution through the formation of unbridgeable fitness valleys or barriers in the trait space caused
by a mutualism-induced lock-in of some traits . Second, as a consequence of an emerged priority effect, the
dynamics of the empty niches can accommodate alternative assembly pathways and trait distributions in the
community. Third, biological invasions can release the locked-in community by filling its empty niches and
push it to attain the eventual Pareto optimum state. Finally, successful invaders are more likely to establish
outside the shared mutualistic region in the trait space, especially if they are latecomers. Thus, mutualistic
interactions can lead to the emergence and persistence of empty niches through complex eco-evolutionary
feedbacks, resulting in ecological communities that are vulnerable to invasion.
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O11
Integrating species interactions into risk assessment
Quentin J Groom1,2, Tim Adriaens3, Sonia Vanderhoeven4,5
1Meise Botanic Garden, Meise, Belgium. 2Centre for Invasion Biology, Department of Botany and Zoology,
Stellenbosch University, Stellenbosch, South Africa. 3Research institute for Nature & Forst (INBO), Brussels,
Belgium. 4Belgian Biodiversity Platform, Brussels, Belgium. 5DEMNA - Service Public de Wallonie, Gembloux,
Belgium

Abstract
Predicting how the introduction of a new species might impact native ecosystems is extremely difficult.
Bioclimatic niche modelling is widely used to predict future distributions of invasive species based on climate
suitability. These models are used to evaluate establishment potential but they tell us very little about the
impact the species will have on the biodiversity locally. The difficulty of predicting impact is the result of the
myriad of potential interactions an organism might have in its new environment and the potential for
secondary effects as the network of ecological interactions is perturbed. As a result of the innate complexity,
impact assessments are performed by experts who base their evaluations on the best available evidence,
inference from similar species or other. Still, even the most experienced impact assessor finds it difficult to
imagine all the potential impacts of a species, particularly when the incoming species might be unfamiliar
and the knowledge of potential interactions is diffused within the corpus of biodiversity literature. In order
to grasp this complexity, data on the known interactions of native and introduced species can support impact
assessors. We have created an open source, open data workflow that takes interaction data for a species
from the GloBI database of biotic interactions and combines it with distribution and occupancy data from the
Global Biodiversity Information Facility to create a species interaction network for any species in any country.
The visualized interaction network can be used to trigger the knowledge of impact assessors and to point
them to potential secondary impacts of invasions. These networks are only as good as the available data,
which is poor for some species and locations, however, a secondary function of generating these interactions
is to highlight knowledge gaps.
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O12
Fynbos ant communities after Acacia saligna invasion and vegetation restoration
Wolf-Christian Saul1,2,3, Cang Hui2, Johannes J. Le Roux1,4, David M. Richardson1, Florencia A. Yannelli1,3
1Centre for Invasion Biology, Department of Botany and Zoology, Stellenbosch University, Stellenbosch,
South Africa. 2Centre for Invasion Biology, Department of Mathematical Sciences, Stellenbosch University,
Stellenbosch, South Africa. 3Department of Biology, Chemistry, Pharmacy, Institute of Biology, Freie
Universität Berlin, Berlin, Germany. 4Department of Biological Sciences, Macquarie University, Sydney,
Australia

Abstract
Detrimental effects of invasive plants on resident plant communities can be substantial. Such impacts may
have knock-on effects on associated native fauna, for instance, when plant-animal mutualisms are disrupted.
The dispersal of plant seeds by ants (myrmecochory) is an important plant-animal mutualism in South African
fynbos, which is considered a myrmecochore diversity hotspot. At the same time, fynbos is also the most
heavily invaded vegetation type in South Africa, with the alien tree Acacia saligna being a major invader.
Control and restoration measures are underway but knowledge about their effects on associated fauna is
limited. This study set out to determine if and how resident ant communities in lowland fynbos are affected
by (i) A. saligna invasions and (ii) subsequent vegetation restoration measures. We compared invaded areas,
areas cleared of A. saligna during restoration, and reference areas not invaded by A. saligna. Vegetation
surveys were conducted and pitfall traps placed at invaded, cleared and uninvaded areas at each of three
different sites. We found differences between the three area types (including site effects) in regard to ant
community composition and ant-plant cooccurrence patterns, with ant species alpha diversity and other
diversity indices for cleared areas often being intermediate between invaded and reference areas. Cleared
areas also tended to share more ant species with reference rather than with invaded areas, and had a lower
species turnover compared to the other treatments. We discuss the implications of these findings,
particularly with regard to connections and potential synergies between vegetation restoration and recovery
of native ant communities.
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O13
Better to be naïve: Native plant community eco-evolutionary experience rather
than soil conditions better explain invasion success of Senecio inaequidens in
Northern Italy
Florencia A Yannelli1, Lara Quaglini2, Isabella Gandolfi2, Andrea Franzetti2, Sarah Caronni2, Chiara
Montagnani2, Clinton Carbutt3, Rodolfo Gentili2
1Freie Universität Berlin, Department of Biology, Chemistry, Pharmacy, Berlin, Germany. 2Università degli
Studi di Milano-Bicocca, Department of Earth and Environmental Sciences, Milano, Italy. 3University of
KwaZulu-Natal School of Life Sciences, College of Agriculture, Engineering & Science, Scottsville, South Africa

Abstract
There are numerous cases where plant invasion success has been described to be context-dependent, for
instance, associated to a specific invasive species or specific environmental conditions of the invasive range.
Yet, these conclusions leave many open questions such as whether success is better explained by the ecoevolutionary experience and traits of the receiving community with respect to the invader, by the soil biotic
conditions (e.g. given by the soil microbial communities) or a combination of both. In this study we seek to
understand the role that evolutionary experience and soil microbial communities play in modulating
competition and the success of the invasive Senecio inaequidens DC. To this end, we carried out a fully
factorial experiment in growth chambers consisting on two factors: competing community identity with three
levels (species from the native range (South Africa), from the invasive range (Italy) and a control with only
Senecio), and soil biota conditions with two levels (microbial colonized soil and autoclaved soil). We found
the competing community identity to have the most significant effect on Senecio’s performance (height and
lateral growth), with overall smaller plants when competing with species native to South Africa. When
comparing the effect of trait differences between the invasive and the native communties on Senecio’s
performance, our data showed that similarity in absolute in height resulted in taller Senecio plants. Soil
sterilization had a significant effect on the soil bacteria community structure, especially in the control, which
had a significant lower diversity and differed in their structure to the other treatment combinations.
However, the oposite was found in treatments containing native species. Hence, our results indicate that
Senecio inaequidens has a better performance in naïve communities and seems to select for certain soil
bacteria that may favour its performance more efficiently than when growing alone.

30
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?

O16
Poor competitor but successful plant invader: how does Gunnera tinctoria do it?
Vasiliki Balogianni1,2, Laura Gallego1,2, Margherita Gioria1,2,3, Bruce Osborne1,2
1UCD School of Biology and Environmental Science, University College Dublin, Dublin, Ireland. 2UCD Earth
Institute, University College Dublin, Dublin, Ireland. 3Institute of Botany, Czech Academy of Sciences,
Průhonice, Czech Republic

Abstract
Competition for resources has long been considered a key mechanism involved in the establishment of plant
invasions, although the avoidance of competition through phenological differences between exotic and
native species may also be important. Knowledge of whether competition or phenological differences play a
significant role in the success of plant invaders will also be essential for management and restoration. Here
we set up two experiments, using the N-fixing invader Gunnera tinctoria (Molina) Mirb., which examined the
effect of competitive pressure and phenological differences on invasive success. For the competition
experiment, we planted three Gunnera seedlings into half-trays with newly germinated seedlings of the
native co-dominant grass Agrostis stolonifera L. (≈1.5 g ∙ m-2) and simulated three competitive pressures
through clipping treatments that maintained grass height at 1, 6 and 12 cm above the Gunnera seedlings. We
used two nutrient regimes, by adding fertiliser to half of the plots to test whether increased nutrient
availability affected competitive interactions. To examine the effect of phenological differences, we added
≈1.5 g ∙ m-2 Agrostis seeds in half-trays and introduced three Gunnera seedlings per plot 16, 26 and 33 days
after sowing. Results from the competition experiment revealed large and significant reductions in aboveand belowground biomass, leaf area and leaf number of the invader, with increasing competition, in both
the fertilised and unfertilised treatments. Initial results from the phenology experiment revealed differences
in Gunnera biomass between the three grass growth stages with the greatest impact at the earliest and latest
growth stages. Overall, our work suggests that Gunnera is a poor competitor, even under low nutrient
conditions, and its success may be due to phenological differences in growth and development and/or
because it enhances the potential for successful establishment through the production of large numbers of
viable seeds.
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O17
Seed persistence in the soil promotes naturalization and invasiveness in seed plants
Margherita Gioria1, Angelino Carta2, Carol C Baskin3, Wayne Dawson4, Franz Essl5, Holger Kreft6, Jan Pergl1,
Patrick Weigelt5, Marten Winter7, Mark van Kleunen8, Lenka Moravcová1, Hana Skálová1, Petr Pyšek1,9
1Institute of Botany, Czech Academy of Sciences, Pruhonice, Czech Republic. 2University of Pisa, Pisa, Italy.
3University of Kentuky, Lexington, USA. 4Durham University, Durham, United Kingdom. 5University of Vienna,
Vienna, Austria. 6University of Goettingen, Goettingen, Germany. 7German Centre for Integrative Biodiversity
Research, Leipzig, Germany. 8University of Konstanz, Konstanz, Germany. 9Charles University in Prague,
Prague, Czech Republic

Abstract
Reserves of seeds in the soil determine vegetation dynamics by spreading mortality risks through time. Seed
banks persisting in the soil at least until the second germination season could play a critical role in the
establishment of alien plants that are introduced to new, often unpredictable, environments. Here we
address this issue by merging the Global Soil Seed Bank database (GloSSBank), comprising seed bank data for
2589 angiosperms, with the Global Naturalized Alien Flora database (GloNAF) to test, in an explicitly
phylogenetic framework, whether seed bank properties, i.e., seed bank type (transient vs. persistent) and
density, recorded in the native range, affect the probability of naturalization for 2350 species and the
probability of becoming invasive for 1253 species. For all species, we tested the effects of seed bank type
and density on the probability of local establishment, based on 14,695 records (sites). We found that the
probability of a species to become naturalized as well as that to become invasive was positively associated
with the ability to form persistent and dense seed banks in the native range. Moreover, the probability of
local establishment was positively associated with the formation of local persistent and dense seed banks.
These findings suggest that seed bank properties play a critical role in the invasion process, affecting both
stages of the introduction-naturalization-invasion continuum. Interestingly, seed-related traits (seed mass
and seed dormancy) did not affect the probability of naturalization or invasion. Disturbance but not climate
nor seed-related traits affected the probability of local establishment, providing further evidence of the
importance of the ability of forming persistent seed banks in invasions by seed plants. These findings indicate
that information on seed bank properties, which reflect seed traits and how these respond to the
environment, is critical to predicting naturalization and invasiveness in angiosperms.
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O18
Islands of fertility promote the invasion of Opuntia stricta in Kruger National Park
Ana Novoa1,2,3, Llewellyn Foxcroft2,4, Jan-Hendrik Keet5, Petr Pyšek1,6, Johannes J Le Roux2,5,7
1Department of Invasion Ecology, Institute of Botany, Czech Academy of Sciences, Průhonice, Czech Republic.
2Centre for Invasion Biology, Department of Botany and Zoology, Stellenbosch University, Stellenbosch,
South Africa. 3Invasive Species Programme, South African National Biodiversity Institute, Kirstenbosch
Research Centre, Cape Town, South Africa. 4Scientific Services, South African National Parks, Skukuza, South
Africa. 5Department of Botany and Zoology, Stellenbosch University, Stellenbosch, South Africa. 6Department
of Ecology, Faculty of Science, Charles University, Prague, Czech Republic. 7Department of Biological Sciences,
Macquarie University, Sydney, Australia

Abstract
Semi-arid savannas are generally characterized by nutrient-poor soils and patchy distributions of woody
species. In these ecosystems, woody species track and accumulate moisture and nutrients under their
canopies from their surroundings. This phenomenon, known as “fertility islands”, creates favourable
conditions for the establishment and growth of other plant species. Here, we assessed how this phenomenon
affects the establishment and impact of the invasive cactus Opuntia stricta in the southern part of Kruger
National Park, South Africa. To do so, we compared the soil characteristics (pH, humidity, nutrients),
microbial enzymatic activities, diversity, structure and composition of bacterial communities, and the fitness
correlates of O. stricta and native trees (germination and early growth) between uninvaded and invaded soils.
These soils were collected under the two most common woody species in the study area (Vachellia nilotica
subsp. kraussiana and Spirostachys africana) and in open patches with no vegetation. We found that the
presence of native trees and invasive O. stricta modifies all soil parameters, which in turn has different effects
on the early development of the native trees and the invasive O. stricta. These results show the dynamic and
complex dimensions of the phenomenon of islands of fertility and plant invasions in semi-arid savannas.
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O19
Are plants adapting to novel urban ecosystems? Plant trait differentiation in
response to neophyte abundance and urbanisation
Maud Bernard-Verdier1,2,3, Susan Karlebowski4,2, Silvia Eckert5, Birgit Seitz4,2, Sascha Buchholz4,2, Jonathan
M Jeschke1,2,3
1Freie Universität Berlin (FUB), Berlin, Germany. 2Berlin-Brandenburg Institute of Advanced Biodiversity
Research (BBIB), Berlin, Germany. 3Leibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB), Berlin,
Germany. 4Technische Universität Berlin (TUB), Berlin, Germany. 5University of Potsdam (UP), Potsdam,
Germany

Abstract
Urbanization reshapes not only the physical environment, but also the biological pool of species via
concentrated traffic, trade, and botanical gardens. While some species may not survive these changes, many
appear to adapt, or even thrive, in these novel urban ecosystems. Novel abiotic conditions and exotic
neighbors encountered in cities are expected to create new selection pressures on organisms, potentially
driving a rapid evolution of those species that manage to cope with city-life long enough to adapt. We
investigated the rapid evolution of plants in Berlin, along a double gradient of urbanization and neophyte
invasion. Four urban grassland species were studied from 2017 to 2019, both in situ and in a greenhouse
experiment. For each species, 20 populations were identified across the city, and sampled to measure
intraspecific variation in functional traits pertaining to resource-use, competition and regeneration. Seeds
collected for 8 populations per species were later grown in a greenhouse, and the second generation of plants
were measured again to evaluate heritability of trait differences. Traits varied within all four species in
response to both abiotic and biotic gradients. For two species, these variations were maintained in the
second generation of plants grown in the greenhouse. Trait responses varied with species and traits: while
one species (Agrostis capillaris L.) displayed a heritable decrease in specific leaf area towards more invaded
urban grassland plots, another (Tanacetum vulgare L.) showed an earlier phenology in urban populations.
Both abiotic and biotic factors of urbanization appear to be driving phenotypical changes in grassland plants.
Heritable and gradual variations in phenotype suggest ongoing micro-evolution of urban plants, which may
affect how plants function, but also interact with other trophic levels in novel urban ecosystems. Identifying
the abiotic and biotic drivers of such evolutionary changes may be crucial to designing future livable cities.
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O20
Alien and native plants: is there an interaction between aboveground dominants
and soil attributes?
Jan Pergl1, Michaela Vítková1, Šárka Dvořáčková1, Richard Fleischhans2, Martin Hejda1, Josef Kutlvašr1,3, Anna
Lučanová1,4, Petr Petřík1, Jiří Sádlo1, Martin Vojík1,3, Petr Pyšek1,5
1Institute of Botany, Czech Academy of Sciences, Průhonice, Czech Republic. 2Institute for Environmental
Studies, Charles University, Prague, Czech Republic. 3Faculty of Environmental Sciences, Czech University of
Life Sciences Prague, Prague, Czech Republic. 4Department of Zoology, Faculty of Science, Charles University,
Prague, Czech Republic. 5Faculty of Environmental Sciences, Czech University of Life Sciences Prague,
Průhonice, Czech Republic

Abstract
There is an ongoing debate whether the impacts of invasive aliens impose a greater threat to biodiversity
and ecosystem functioning than expanding natives. However, a quantitative assessment how the impacts of
these two groups of contrasting origins differ is missing. We measured the impacts of five dominant invasive
alien and five native expanding plants in the Czech Republic on soil ecosystem. Seasonal nutrient availability
and soil microbial activity were sampled three times over the vegetation season. For nutrient availability we
used PRS ion-exchange probes. Microbial and soil fauna activity was analysed by buried bags with pure
cellulose paper and three different mesh sizes to account for different size groups of organisms (bacteria,
fungi and protozoa; microflora, micro-and meso-arthropods; and freely permeable to soil fauna). The highest
decomposition on the soil surface was found in freely permeable bags. Regardless of permeability, the
microbial activity was highest in Telekia and Lupinus stands, and lowest in native Calamagrostis epigejos and
alien Solidago sp. This indicates that litter decomposition rate and root density in topsoil play a major role;
large amount of easily decomposing litter (Lupinus polyphyllus, Telekia speciosa) supports the activity of soil
biota. Stands with persistent litter or high root density in topsoil show low activity even under sufficient
nitrogen supply. At the beginning of vegetation season, soils in native species’ stands are richer in NH4-N than
under aliens, indicating less intense nitrification. In June–July, NO3-N concentration was low in topsoil of
Urtica, Lupinus and Impatiens stands due to the intensive uptake by plants, but under alien Solidago and
Telekia it was high over the whole vegetation season. Great differences between native and alien dominants
were also found for available calcium where the uptake by aliens at the beginning of the season was much
lower.
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O21
Is the impact of invasive plants related to the traits of invaded community or to the
trait distances between native species and the invader?
Martin Hejda1, Jan Pergl1, Petr Pyšek1,2
1Department of Invasion Ecology, Institute of Botany, Czech Academy of Sciences, Průhonice, Czech Republic.
2Department of Ecology, Faculty of Science, Charles University, Prague, Czech Republic

Abstract
The impacts of invasive plants are context dependent, affected by the traits of invaded communities and
those of the invader. Using a dataset documenting the impacts of invasive plants in central Europe, we aimed
to find out (i) if it is the traits of the community or the trait distances between the community and the invader
that have greater effect on impacts; and (ii) which traits of the community or trait distances affect the impacts
and how; (iii) whether invasive plants have stronger impacts on communities composed of species similar or
dissimilar to the invader? The characteristics of the invaded community (species’ height, specific leaf area,
seed mass, clonality, short/long life span, Grime CSR strategy, Ecological Specialization Index) were expressed
using the Community Weighted Means. The relations between impacts and community traits as well as trait
distances were tested using LME regression models. We found that trait distances are better predictors of
impacts than traits of the invaded community. In particular, the trait distances in height between the invader
and mean of the community were positively related to impact, suggesting that invaders taller than the
invaded community have stronger impacts. On the contrary, the trait distances in SLA were negatively related
to impacts, showing that invaders with different SLA compared to species of the invaded community have
weaker impacts. Mean distance of the invader to native community was not related to impacts, because the
relations varied between different traits and invasive species. Positive relation between the distances in
height and impacts points to the importance of relative dominance of an invader over the invaded
community. On the contrary, the negative relation between the trait distances in SLA and impacts suggests
that native plants may escape the competitive effect of the invader by adopting a different strategy to utilize
resources.
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O22
Impact of forest edge characteristics on alien plant species diversity in lowland
forest fragments
Mirjana Šipek, Nina Šajna
Faculty of Natural sciences and Mathematics, Maribor, Slovenia

Abstract
Forest fragments (FF) are biodiversity refugia in a biotically depleted agricultural or urbanized areas. Despite
many ecosystem services provided by predominantly small FF, their conservation is of major concern. The
forest edges adjacent to the agricultural land are narrowed down to various extents to prevent spread of
forest vegetation into fields thus making FF more susceptible for disturbances from the surrounding area.
We selected 48 FF, differing in size and edge characteristics, in the floodplain of Drava and Mura river,
Slovenia. We surveyed vegetation of each FF in plots along a transect from the northern edge through the
forest interior to the southern edge. We investigated the level of alien plant species invasion in relation to FF
edge characteristics (structure, adjacent land use, and exposition). Our results confirmed general ecological
preferences of alien plant species, which prefer warmer, lighter and nutrient richer sites. In accordance with
this, southern forest edges had higher proportion of alien plants than northern ones, while forest interior
was the least invaded. On the other hand, overall species richness was higher in northern edges. Alarmingly,
higher number of native species in a plot did not prevent presence of alien plant species in a higher number
in that plot, regardless of its position. We expected that a larger proportion of alien species would be present
in smaller fragments because of greater relative forest edge area and stronger human disturbance. However,
the proportion of alien species was positively correlated with forest area as well as the length of the forest
edge. Our results raise a concern that larger lowland FF are not less susceptible to biological invasions
compared to small FF within the same agricultural matrix. Additionally, indicating that the level of invasion
depends on FF edge characteristics.
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Biogeographical variation in plant defence and performance of Carpobrotus edulis
against generalist and specialist herbivores
Jonatan Rodríguez1,2, Ana Novoa1, Gastón Sotes3,4, Aníbal Pauchard4,5, Luís González2
1Department of Invasion Ecology, Institute of Botany of the Czech Academy of Sciences, Průhonice, Czech
Republic. 2Department of Plant Biology and Soil Sciences, University of Vigo, Vigo, Spain. 3Departamento de
Biología, Facultad de Ciencias, Universidad de Tarapacá, Arica, Chile. 4Instituto de Ecología y Biodiversidad
(IEB), Universidad de Chile, Santiago, Chile. 5Facultad de Ciencias Forestales, Concepción. Universidad de
Concepción, Concepción, Chile

Abstract
Carpobrotus edulis is a South African perennial succulent plant that was intentionally introduced to many
Mediterranean-climate coastal regions for gardening, and sand and dune stabilization. In the introduced
ranges, C. edulis could benefit from reallocating the resources previously used to resist the attack of their
specialist herbivores, to instead tolerate the effects of generalist enemies (Shifting Defence Hypothesis, SDH).
Currently, both generalist and specialist herbivore species are known to feed on C. edulis in both native and
introduced ranges. Nevertheless, it is not known if C. edulis has a different response in plant defence and
performance in its native and introduced ranges. Here, we test the SDH by examining the performance and
resistance of C. edulis from different origins (native vs introduced) when it is being attacked by both generalist
and specialist herbivores. We collected seeds of C. edulis from native (South Africa) and introduced (Chile
and Spain) ranges, and a generalist herbivore (Philaenus spumarius) native to Europe and a specialist
herbivore (Pulvinariella mesembryanthemi) native to South Africa (collected in areas invaded by C. edulis in
NW Spain). In a greenhouse experiment in Spain, we grew 90 individuals of C. edulis (30 individuals per origin)
for 3 months, which were subsequently inoculated with the generalist and specialist herbivores for another
3 months. Our results do not fully support the SDH. Regardless of its origin, the attack of the specialist enemy
causes severe damage to C. edulis, even death. However, the attack of the generalist enemy does not affect
the performance and does not trigger any defence mechanisms in the invasive plant. We conclude that the
performance of C. edulis is affected by the attack of the specialist herbivore, but not by that of the generalist.
Thus, we recommend implementing management strategies using the specialist herbivore Pulvinariella
mesembryanthemi as biological control.
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Removal of invasive iceplant Carpobrotus on a Mediterranean island: 10-year
monitoring results on the beetle and spider assemblage dynamics
Julie Braschi1,2,3, Ophélie Hélard4, Aurélie Torres4, Christophe Mazzia5, Pierre Oger6, Philippe Ponel4, Elise
Buisson5
1Institut Méditerranéen de Biodiversité et d’Ecologie marine et continentale (Aix-Marseille Université,
Avignon Université, CNRS, IRD), Marseille, France. 2Naturalia Environnement, Avignon, France. 3University of
California, Davis, USA. 4Institut Méditerranéen de Biodiversité et d’Ecologie marine et continentale (AixMarseille Université, Avignon Université, CNRS, IRD), Aix-en-Provence, France. 5Institut Méditerranéen de
Biodiversité et d’Ecologie marine et continentale (Aix-Marseille Université, Avignon Université, CNRS, IRD),
Avignon, France. 6Rue du Grand Vivier 14, Waret l'Evêque, Belgium

Abstract
Mediterranean island biodiversity is threatened by invasive plants, especially by Carpobrotus species.
Invasive plant control is a major management tool for the restoration of invaded areas, but the effect of
Carpobrotus removal on arthropods has not been studied yet. In this study, we evaluate how beetle and
spider assemblages are influenced by Carpobrotus removal on a Mediterranean island. A 0.5-ha Carpobrotus
patch was manually uprooted followed by litter removal between November 2011 and February 2012. A
nearby site with native matorral vegetation and no management was also studied. Beetle and spider
communities were sampled using pitfall traps two years before removal (2010-2011), and then every two
years after, between 2013 and 2019. Vegetation at the Carpobrotus site changed from a dense mat of
Carpobrotus to a diverse halophilous grassland with some chamaephytes, while it remained stable in the
matorral. Beetle and spider species richness increased significantly after removal and significant changes in
assemblage composition were observed between pre- and post-removal years with a high turnover rate,
while beetle and spider assemblages remained relatively stable in the matorral. Detritivore beetles (e.g. Asida
dejeani and Arthrolips spp.) and predators (e.g. Oligota muensteri and Harpalus attenuatus) were the species
most enhanced by the restoration. Netocia oblonga, a floricolous phytophage, was negatively impacted.
Litter-dwelling spiders with trap strategy (e.g. Oecobius navus) were the most reduced by Carpobrotus
removal, while ground-dwelling spiders with active hunting strategy (e.g. Xysticus spp.) benefited most likely
from the diversification of plant microhabitats. The increase in bare ground cover favored Zodarion elegans,
Nomisia celerima, and Linyphiids, which are characterized by an affinity for dry sunny environments. This
rapid change in beetle and spider assemblages within seven years of invasive plant removal showed that
these two groups can be useful bioindicators of restoration processes.
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When fire does not stop symbiosis: Acacia longifolia and its guests
Joana G. Jesus1, Rogério Tenreiro2, Cristina Máguas1, Helena Trindade3
1Centre for Ecology, Evolution and Environmental Changes (cE3c), Lisbon, Portugal. 2Biosystems and
Integrative Sciences Institute (BioISI), Lisbon, Portugal. 3Centro de Estudos do Ambiente e do Mar (CESAM),
Lisbon, Portugal

Abstract
Acacia longifolia is considered nowadays one of the most aggressive invaders. Described as an ecosystemengineer, it has been causing considerable damages, especially when combined with wildfires, which
promote germination of an existing seed bank. Acacia expansion is facilitated considering the absence of
competitors, and the fact that it is a Leguminosae, where symbiosis is crucial for adaptation and growth. With
our study, we aimed to isolate a wider consortium of bacteria that are harboured inside root-nodules,
including nitrogen-fixers as well as non-nitrogen fixing bacteria, that we hypothesize could also be living in
this symbiosis. Further, we aimed to evaluate the effects of fire in nodulation and bacterial diversity on young
plants growing in unburnt and burnt zones, one year after fire. For this we assessed carbon and nitrogen
isotopic composition in leaves and nodules, as well as soil analysis. After growth and isolation in YMA media,
a collection of cultivable microorganisms was obtained. Further, using M13 fingerprinting and 16S rRNA
partial sequencing, we aim to identify genera/species involved in this symbiosis. We found through δ15N
isotopic composition in leaves that in unburnt zones, nitrogen fixation seems to contribute more to plant
nitrogen content comparing to burnt zones, where soils had more ammonia and nitrates available. Alongside,
A. longifolia seems to be promiscuous and despite Bradyrhizobium spp. dominance, Paraburkholderia spp.
followed by Pseudomonas spp. were also found. Several species not previously reported as nitrogen-fixers
were identified, proposing other functions besides ammonia acquisition ascribed to nodulation. Our study
shows that bacterial communities differ in nodules formed after fire, suggesting that fire potentiates
nodulation and drives symbiosis towards nitrogen-fixers. Taken together, a multifunctional community
belowground inside nodules is pointed out which potentiate A. longifolia invasiveness and adaptation
aboveground.
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Invasive species in a changing environment
O23
Predictions to inform decision-making on invasive alien species: global perspectives
from expert-elicitation, spread modelling and beyond
Helen E Roy1, Louise Barwell1, Bjorn Beckmann1, Olaf Booy2, Richard Hassall1, Jodey M Peyton1, Beth V.
Purse1, Steph Rorke1
1UK Centre for Ecology & Hydrology, Oxfordshire, United Kingdom. 2GB Non-Native Species Secretariat, York,
United Kingdom

Abstract
Predicting future invaders is pivotal for informing strategy and prioritising action to reduce the threat of
invasive alien species. The large and escalating scale of this threat means that rapid conservation action is
required, often in the context of limited empirical evidence. The complexity of deciding on what action to
take is exacerbated by difficulty in predicting the threat new species pose to a region, particularly if there has
been no previous invasion history, and because perceived impacts depend on both evidence and values.
Horizon scanning approaches utilising expert-elicitation have successfully overcome some of these
difficulties and been of particular value in predicting and prioritising invasive alien species within given
regions. Here we report on the outcomes of evidence-based horizon scanning to identify and prioritise
invasive alien species within Great Britain, Europe and the UK Overseas Territories. We highlight the ways in
which bringing together groups of experts from across disciplines can not only ensure the aims of the horizon
scanning are achieved but also lead to knowledge exchange and capacity building across the expert group.
Beyond predicting arrivals, expert-elicitation can be extended to inform decision-making across the invasion
process including developing risk assessments, predicting spread of invasive alien species and informing risk
management including eradication. We demonstrate the value of combining empirical modelling alongside
expert-elicitation approaches to further refine and inform predictions. As an example, we describe predictive
spread models derived for the Asian hornet, Vespa velutina, predicted through horizon scanning to arrive in
Britain. We conclude that multidisciplinary collaborations, using a combination of approaches, are critical to
informing evidence-based conservation decision-making while also providing opportunities for people and
nature.
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The Epidemiological Framework for Biological Invasions (EFBI): a unified foundation
for the assessment of biosecurity threats
Philiip E Hulme1, Richard Baker2, Rob Freckleton3, Rosie Hails4, Matt Hartley5, John Harwood6, Glenn Marion7,
Graham Smith8, Mark Williamson9
1Bio-Protection Research Centre, Lincoln University, Christchurch, New Zealand. 2CSL, York, United Kingdom.
3Department of Animal & Plant Sciences, University of Sheffield, Sheffield, United Kingdom. 4The National
Trust, Swindon, United Kingdom. 5Zoo and Wildlife Solutions Ltd, Hope, United Kingdom. 6Centre for
Research into Ecological & Environmental Modelling, University of St Andrews, St Andrews, United Kingdom.
7Biomathematics & Statistics Scotland, Edinburgh, United Kingdom. 8National Wildlife Management Centre,
APHA, York, United Kingdom. 9Department of Biology, University of York, York, United Kingdom

Abstract
Emerging microparasite epidemics and the introduction of non-native pests and weeds are major biosecurity
threats worldwide. The likelihood of these threats is often estimated from probabilities of their entry,
establishment, spread and ease of prevention. If ecosystems are considered equivalent to hosts, then
compartment disease models should provide a useful framework for understanding the processes that
underpin both the epidemiology of emerging diseases and the biology of non-native species invasions. To
bring these disciplines together, the Epidemiological Framework for Biological Invasions (EFBI) is developed
that classifies ecosystems in relation to their invasion status: Susceptible, Exposed, Infectious and Resistant.
These states are linked by transitions relating to transmission, latency and recovery. This viewpoint differs
markedly from the species-centric approaches often applied to non-native species. It allows generalisations
from epidemiology, such as the force of infection, the basic reproductive ratio R0, super-spreaders, herd
immunity and ring vaccination, to be discussed in the novel context of non-native species and helps identify
important gaps in the study of biological invasions. The EFBI approach highlights limitations inherent in
current approaches to the study of biological invasions including: the variance in non-native abundance
across ecosystems is rarely reported, field data rarely (if ever) distinguish source from sink ecosystems;
estimates of the susceptibility of ecosystems to invasion seldom account for differences in exposure to nonnative species; and assessments of ecosystem susceptibility often confuse the processes that underpin
patterns of spread within- and between-ecosystems. It will help to identify whether management of the
susceptibility of ecosystems, of the number of vectors or of the diversity of pathways (for movement
between ecosystems) is the best way of limiting non-native species. The framework can be adapted to
incorporate increasing levels of complexity and realism, and to provide insights into how to monitor, map
and manage biological invasions more effectively.
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O25
Converging threats to European ash: Is an invasional meltdown imminent?
Michelle Cleary1, Pierluigi Enrico Bonello2, David Showalter3, Patrick Sherwood1, Yuri Baranchikov4
1Swedish University of Agricultural Sciences, Alnarp, Sweden. 2The Ohio State University, Columbus, USA.
3University of Minnesota, Minnesota, USA. 4Sukachev Forest Institute, Siberian Branch of the Russian
Academy of Sciences, Russian Federation

Abstract
The global decline of ash (Fraxinus) can be linked to two invasive alien species: the ascomycete fungus
Hymenoscyphus fraxineus and the emerald ash borer (EAB; Agrilus planipennis, Coleoptera: Buprestidae),
both of which are native to Asia. In Europe, the spread and intensification of H. fraxineus has caused largescale decline in European ash (Fraxinus excelsior), and the species is now Red-listed. In North America,
devastation to ash populations by EAB has caused nine North American Fraxinus species to become Redlisted; six of those are considered ‘on the brink of (functional) extinction’. In European temperate
broadleaved forests where F. excelsior is a keystone species, the loss of ash is already thought to have
instigated an extinction cascade of other associated organisms. Huge promise to conserve European ash
through resistance breeding but lack of resources and continuity of effort across Europe will probably mean
local extirpation in the long-run. More pressing however, is the imminent invasion of EAB, now occupying
the European part of Russia and Ukraine, and on the fringe of invading the rest of Europe – invoking the fear
of a pseudo-invasional meltdown which may prove to be highly devastating. The European preparedness for
these converging threats and futuristic outlook for European ash ecosystems needs to rely on regional/global
cooperation, science-based knowledge and intervention, and coordinated investments in solutions.
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O27
Understanding the combined impacts of weeds and climate change on crops
Montserrat Vilà1,2, Evelyn M Beaury3, Dana Blumenthal4, Bethany A Bradley3, Regan Early5, Brittany B
Laginhas3, Alejandro Trillo1, Jeffrey S Dukes6, Cascade JB Sorte7, Inés Ibáñez8
1EBD-CSIC, Sevilla, Spain. 2Universidad de Sevilla, Sevilla, Spain. 3University of Massachusetts, Amherst, USA.
4USDA Agricultural Reserach Service, Fort Collins, USA. 5University of Exeter, Penryn, United Kingdom.
6Purdue University, West Lafayette, USA. 7UC Irvine, Irvine, USA. 8University of Michigan, Ann Arbor, USA

Abstract
Crops worldwide are simultaneously affected by weeds, which reduce yield, and by climate change, which
can negatively or positively affect both crop and weed species. While the individual effects of climate change
and weeds on crop yield have been assessed, the combined effects have not been broadly characterized. To
explore the simultaneous impacts of weeds and climate change on future food production, we conducted a
meta-analysis of 164 experimental studies measuring the individual and combined effects of weeds and
climate change (i.e., elevated CO2, drought or warming) on 23 crop species. The combined effect of weeds
and climate change tended to be additive. The magnitude of the impact of weeds on crops was more variable
with climate change but not different than under current climate. The negative effect of weeds counteracted
the positive effects of CO2 and warming on crop yield, but added to the negative effect of drought. The impact
of weeds with climate change was dependent on the photosynthetic pathway of the weed/crop pair and on
the climate treatment under consideration. Native and non-native weeds had similarly negative effects on
yield, with or without climate change. Weed impact with climate change was also independent of whether
the crop was infested with a single or multiple weed species. The impact of weeds under climate change was
highly variable across crop species. However, since weed impacts remain negative under climate change, our
results highlight the need for a continued focus on weed management to minimize crop yield losses.
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O28
Landscape structure affects the spatio-temporal distribution of the invasive legume
L. polyphyllus.
Yves P. Klinger1, Rolf Lutz Eckstein2, Annette Otte1, Kristin Ludewig1
1Division of Landscape Ecology and Landscape Planning, Justus Liebig University, Giessen, Germany.
2Department of Environmental and Life Sciences, Karlstad University, Karlstad, Sweden

Abstract
Landscape structure plays an important role in explaining the landscape-scale distribution of species. In
particular, this can be observed for non-native species that extend their geographical range due to human
activity. We assessed the changes in the spatial distribution of the invasive garden lupine (Lupinus
polyphyllus) in a grassland-dominated landscape of the Central German Highlands between 1998 and 2016.
We mapped the species' distribution by means of aerial mapping and performed a landscape structure
analysis, considering both the invasive species stands as well as the surrounding landscape. We found that
the distribution of L. polyphyllus increased during the study period. Overall, the invaded area doubled from
1998 to 2016. While the total number of lupine stands decreased, stand sizes increased significantly and
lupine stands became less compact. Furthermore, the degree of invasion of different grassland types
changed. In 1998, the four predominant grasslands of the study area were invaded to equal extents, whereas
in 2016, large and well-connected mesic grasslands located close to roads were more heavily invaded than
small and remote wet grasslands. The observed patterns suggest that landscape composition, and
particularly distance habitat patch size and habitat distance to roads play an important role for the spread of
L. polyphyllus. This may in some cases exceed the effect of local site conditions. Furthermore, we found that
invasive species stand characteristics, such as stand size, form, and connectivity, may be crucial for driving
the invasion of L. polyphyllus. Therefore, both landscape composition and invasive stand characteristics
should be considered when prioritizing conservation measures on a landscape scale.
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O29
The option space of future alien species impacts: an expert based assessment
Bernd Lenzner, Franz Essl
Department of Botany and Biodiverstiy Research, Vienna, Austria

Abstract
Impacts caused by invasive alien species (IAS) on the environment and human livelihoods are substantial and
on the rise world-wide. Accordingly, much research has been devoted to understanding the historical
trajectories of alien species accumulation, the impacts they cause, and to improving the understanding of
the underlying drivers. At the same time, much less work has been devoted to assessing the potential future
impacts of alien species. This has several reasons: first, biological invasions are a complex and contextdependent phenomenon, which severely constrains the development of scenarios and predictive models, in
particular over long time-periods and for a large amount of alien species spread across a range of taxonomic
groups. Second, impacts caused by alien species on the environment and human livelihoods may differ
severely, and have to take into account that perceptions, values and interests further complicate the
assessment and projection of impacts. Here, we provide an assessment of how a set of pre-defined drivers
may affect biological invasions in contrasting contexts over the next three decades (until 2050), based on the
knowledge of biological invasions experts. Specifically, we address the following questions: (i) Which
proportional increase of the status quo of alien species impacts in a specific context is considered to cause
major impacts on the environment? (ii) Secondly, we constructed two alternative futures, i.e. plausible best
case- and worst case-scenarios of the 15 most relevant drivers on future (mid-21st century) impacts of
biological invasions in different contexts.
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O30
Immortal reed: regeneration from stem and rhizome fragments
Jan Čuda1, Hana Skálová1, Laura A Meyerson2, Petr Pyšek1,3
1The Czech Academy of Sciences, Institute of Botany, CZ-252 43, Průhonice, Czech Republic. 2Department of
Natural Resources Science, The University of Rhode Island, Kingston, USA. 3Department of Ecology, Faculty
of Science, Charles University, Viničná 7, CZ-128 44, Prague, Czech Republic

Abstract
Phragmites australis is a perennial grass that dominates wetlands all around the world. It occurs on all
continents except Antarctica and populations of European origin cryptically invaded wetlands in North
America. Locally it spreads mostly vegetatively via underground rhizomes or aboveground stolons and longdistance spread is by seed, but also by plant fragments. Here we tested regeneration (ability to create new
roots or stems) of P. australis stem and rhizome fragments over six weeks (mid-June - July 2017) in a commongarden pot experiment at the Institute of Botany CAS, Czech Republic. We used cuttings of standardized
length (20 cm) and thickness taken from well-developed rhizomes and from the basal part of the stem. To
simulate real situations, we placed cuttings in 6 l pots (i) in water, (ii) on sand surface, and (iii) buried 5 cm
deep in sand. We included 20 distinct populations representing three phylogenetic groups (North American
invasive, North American native and European clones). Stems surprisingly regenerated better than rhizomes,
that are generally considered as the prevailing mean of vegetative spread. Both rhizomes and stems
regenerated best in water than if buried in soil or left on surface. However, this difference was smaller than
expected and almost half of both organs was able to regenerate on the surface, which was the most severe
environment due to no protection from desiccation. Lastly, there were great differences in regeneration
between particular Phragmites populations (from 37% in North American native tetraploid up to 81% in
North American invasive octoploid), but no significant differences among phylogeographic groups. Our
results show Phragmites has an impressive ability to regenerate from stems and rhizomes under different
environmental scenarios with considerable differences among populations. Therefore, reed fragments
produced by flood, earthworks or reed mowing have a good chance to establish new populations almost
anywhere when transported.

47
Book of Abstracts

NEOBIOTA2020 - 11th International Conference on Biological Invasions

Vodice, Croatia, 15 – 18 September 2020

O31
Rapid evolution of a plant invader in response to biological control and global
warming
Yan Sun, Heinz Müller-Schärer
University of Fribourg, Fribourg, Switzerland

Abstract
Invasive alien plants together with their natural enemies from the native range used as biocontrol agents are
ideal study system to address questions of whether and how fast organisms adapt to changing environments.
Climate change is likely to impose further selection on invasive plant populations in interaction with the
biocontrol process. In 2016, we started an experimental evolution study to get insights into the evolvability
to a biocontrol insect and global warming of the European plant invader, Ambrosia artemisiifolia. In an
ongoing field selection experiment in N-Italy, we grow artificial populations of A. artemisiifolia exposed to
the recently introduced and potential biocontrol herbivore Ophraella communa, and a warming treatment
(+3C°) in a two-by-two experimental design with five replicates. To test for evolutionary changes of this
selection experiment, pooled samples from each of the 20 experimental populations are analysed over four
years (a) for their genetic composition using next-generation sequencing (pool-seq) and (b) in various bioassays. I will present the differentiated SNPs and their annotations from pool-seq analyses and metabolomic
differentiations from an untargeted metabolomic analyses. I will also present some of our phenotyping
results of the offspring plant performance and the quarantine preference and performance studies with O.
communa on offspring plants from the field selection populations. These studies will improve forecasting of
the biocontrol efficiency and spread of invasive alien plants in a changing world.
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Management of invasive species from decision makers to practitioners:
lost in translation or on the right track?
O33
European Union policy on invasive alien species: lessons learned and new
developments
Spyridon Flevaris
European Commission, Directorate-General for Environment, Brussels, Belgium

Abstract
Within the framework of the EU commitments as a party to the Convention on Biological Diversity and in
implementation
of
the
EU
Biodiversity
Strategy
to
2020
(http://ec.europa.eu/environment/nature/biodiversity/strategy/index_en.htm), Regulation 1143/2014 on
invasive alien species entered into force on 1 January 2015 (https://eur-lex.europa.eu/legalcontent/EN/TXT/?qid=1417443504720&uri=CELEX:32014R1143). The core provision of the Regulation is a
list of invasive alien species of Union concern (the Union list). Three types of intervention are applied across
the EU in relation to the species on the Union list: (1) prevention, (2) early detection and rapid eradication of
new invasions, and (3) management of invasive alien species that are already widely spread. As a result, for
the first time concerted action across the EU is undertaken to address IAS. Member States in 2019 submitted
their reports on progress made in implementing the Regulation, revealing common trends but also diverging
approaches. Next steps include the revision of the EU biodiversity policy in the context of the post-2020
global biodiversity framework and the review of the application of the Regulation in 2021. Strengthened links
between policy development and science advances as well as the involvement of stakeholders and IAS
management practitioners are important in this process.
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O35
The first EU-scale Horizon Scanning exercise on marine invasive species
Konstantinos Tsiamis1, Ernesto Azzurro2, Michel Bariche3, Melih E. Çinar4, Fabio Crocetta5, Olivier De Clerck6,
Bella Galil7, Fernando Gómez8, Razy Hoffman7, Kathe Jensen9, Lyudmila Kamburska10, Joachim Langeneck11,
Martin R. Langer12, Ya'arit Levitt-Barmats7,13, Marco Lezzi14, Agnese Marchini15, Anna Occhipinti-Ambrogi15,
Henn Ojaveer16,17, Stefano Piraino18, Noa Shenkar7,13, Maria Yankova19, Argyro Zenetos20, Ante Žuljević21,
Ana Cristina Cardoso1
1European

Commission, Joint Research Centre (JRC), Ispra, Italy. 2ISPRA, Livorno, Italy. 3American University of Beirut, Department of Biology, Beirut,
Lebanon. 4Ege University, Faculty of Fisheries, Department of Hydrobiology, 35100, Bornova, Izmir, Turkey. 5Department of Integrative Marine
Ecology, Stazione Zoologica Anton Dohrn, Villa Comunale, I-80121, Napoli, Italy. 6Phycology Research Group and Centre for Molecular Phylogenetics
and Evolution, Ghent University, Ghent, Belgium. 7The Steinhardt Museum of Natural History, Israel National Center for Biodiversity Studies, Tel-Aviv
University, Tel Aviv, Israel. 8Carmen Campos 3, E-1500, Puerto Santa Maria, Spain. 9Zoological Museum (Natural History Museum of Denmark),
Universitetsparken 15, DK-2100, Copenhagen, Denmark. 10Water Research Institute- IRSA-CNR, VialeTonolli 50 -28922, Verbania-Pallanza, Italy.
11Department of Biology, University of Pisa, via Derna 1, 56126, Pisa, Italy. 12Institut für Geowissenschaften, Abteilung Paläontologie, Universität Bonn,
Nussallee 8, 53115, Bonn, Germany. 13School of Zoology, George S. Wise Faculty of Life Science, Tel-Aviv University, Tel Aviv, Israel. 14ARPAE, Regional
Agency for Environmental Prevention and Energy of Emilia-Romagna, Oceanographic Unit Daphne - V. le Vespucci 2, 47042, Cesenatico, Italy.
15Department of Earth and Environmental Sciences, University of Pavia, Via S.Epifanio,14, 27100, Pavia, Italy. 16Pärnu College, University of Tartu,
Ringi 35, 80012, Pärnu, Estonia. 17National Institute of Aquatic Resources, Technical University of Denmark, Kemitorvet Building 201, 2800 Kgs.,
Lyngby, Denmark. 18Department of Biological and Environmental Sciences and Technologies, Università del Salento, 73100, Lecce, Italy. 19Institute of
Oceanology, Department of Marine biology and ecology, Varna, Bulgaria. 20Hellenic Centre for Marine Research, Institute of Marine Biological
Resources and Inland Waters, GR-19013, Anavyssos, Greece. 21Institute of Oceanography and Fisheries, I. Meštrovića 63, 21000, Split, Croatia

Abstract
Almost 5 years after the publication of the Invasive Alien Species (IAS) EU Regulation 1143/2014, the list of
IAS of Union concern includes only a single fully marine species. The under-representation of marine species
from the Union list does not acknowledge the magnitude of their threat to the European Union (EU) marine
environment. In the present study, we performed the first EU-scale Horizon Scanning (HS) focusing on marine
alien species with the aim to deliver a ranked list of species that should be of high priority for risk assessment
(Article 5 of the EU IAS Regulation). Species absent from the EU marine waters, or with a limited distribution
within them, were targeted here. Species were scored for their likelihood of arrival, establishment, spread,
and impact in EU waters. A consensus workshop held by a panel of experts ranked 267 species, including a
subset of 18 prioritized species suggested as most suitable to perform risk assessments in the frame of the
IAS Regulation: Caulerpa serrulata, Chama pacifica, Didemnum perlucidum, Hemigrapsus sanguineus,
Herdmania momus, Hydroides sanctaecrucis, Kappaphycus alvarezii, Lagocephalus sceleratus, Matuta victor,
Microcosmus exasperatus, Perna viridis, Portunus segnis, Pterois miles, Siganus luridus, S. rivulatus,
Spirobranchus kraussii, Xenostrobus securis, and Zostera japonica. In-depth assessment should consider the
feasibility of management of the above species, since there is high uncertainty on the issue. Biological
invasions are dynamic, and the HS should be performed periodically in order to review species included in
previous lists and to assess new ones. To this end, knowledge on marine biological invasions, as well as on
the taxonomy and biogeography across the wide range of marine phyla, are crucial for successfully assessing
HSs on marine species.
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O36
Fighting neobiota with neobiota: why we should do it
Heinz Müller-Schärer
University of Fribourg, Department of Biology, Fribourg, Switzerland

Abstract
Biological control directly addresses one driver of global change, the spread of invasive species, sustainably
and at low cost. Classical biological control (CBC) of noxious plants, also termed biological control by
importation, is mainly oriented towards controlling plant invaders in non-crop habitats and has a history
dating back over 150 years. For many decades, CBC and fundamental research on insect-plant relations have
developed in conjunction. This contributed to the development of guidelines for pre-release assessment of
the efficiency and non-target risks in weed CBC long before such implementations were made in CBC of
arthropod pests. I will briefly review its achievements with regard to effectiveness and safety of CBC of
weeds, but will also address concerns that this approach is unnecessarily risky and marginally effective. In a
recent commissioned special issue on reviews of nine topics in CBC of weeds, new approaches for further
improving predictiveness of efficiency and non-target effects have been made, including (i) pre-release
experimental evolution studies combining molecular analyses and bioassays, (ii) network ecology to decipher
tri-trophic interactions in both the native and the introduced ranges, and (iii) various approaches to better
understand the impact of climate change on species interactions, and thus towards better predicting
biological control efficacy under climate change. I will further discuss yet untapped opportunities for
improvement, such as (i) post-release studies to better understand and quantify CBC outcomes, including
economic assessments, (ii) CBC application as low-cost management approach on low-yield land or in regions
with limited resources to fight early stages of biological invasions, and (iii) the application, and/or
combination of, new gene technologies presently under consideration in weed management for CBC. To
make CBC of plant invaders even more efficient, predictable, sustainable and safe, tight links between
practitioners and academia will become ever more important in the future.
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O38
Mobilizing evidence to improve IAS decision-making: the Belgian TrIAS workflow
Sonia Vanderhoeven1,2, Tim Adriaens3, Amy Davis4, Diederik Strubbe4, Peter Desmet3, Damiano Oldoni3, Lien
Reyserhove3, Thomas Verleye5, Rozemien De Troch6, Quentin Groom7
1Belgian Biodiversity Platform, Brussels, Belgium. 2DEMNA-Service Public de Wallonie, Gembloux, Belgium.
3Research Institute for Nature and Forest - INBO, Brussels, Belgium. 4Ghent University, Ghent, Belgium.
5Flanders Marine Instutute - VLIZ, Ostend, Belgium. 6Royal Meteorological Institute of Belgium, Brussels,
Belgium. 7Botanic Garden Meise, Meise, Belgium

Abstract
The challenges that IAS decision-making represents are considerable. There is a need to decide on a wide
range of actions, maximising the benefits of available resources while using the most up-to-date evidence.
This requires knowledge of species presence, pathways of introduction, impacts and available management
options. Proactively, we must also anticipate emerging and future threats. To meet the growing needs of
policy, the TrIAS project has built a seamless data-driven workflow in support of IAS policy. It has created an
open checklist publication framework for drafting GRIIS-Belgium, open software pipelines for feeding
indicators on the state of invasions, analysis of trends and for creating risk maps of alien species. TrIAS uses
GBIF as a central data hub, which ensures openness and sustainability. The establishment of a unified alien
species checklist for the country and the publication of associated occurrences allows for prioritizing
emerging species for risk assessment and risk management, the identification of areas at risk, potential
problem species in protected areas and the prioritisation of pathways. Data are further used to build species
distribution models and risk maps to inform risk assessments. The results are disseminated in a variety of
formats, ready to use by stakeholders including citizen scientists, researchers, invasion managers, and IAS
decision-makers. All of these workflows have been built on the principles of Open Science, which means that
anyone can rerun or adapt this workflow, including running them for any other country or region. The TrIAS
workflow and results definitely constitute a significant improvement towards evidence-based decision
making that is transparent, repeatable, adaptable, and supported and endorsed by stakeholders.

52
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?

O39
Management of the red-eared slider (Trachemys scripta) in Slovenia
Sonja Rozman, Damjan Vrček
Institute of the Republic of Slovenia for Nature Conservation, Ljubljana, Slovenia

Abstract
Regulation (EU) 1143/2014 puts in place that Member States shall prepare effective management measures
for those invasive alien species of Union concern which the Member States have found to be widely spread
on their territory. Red-eared slider is invasive alien species of Union concern, which is widely spread in
Slovenia. Guidelines for management of the red-eared slider have been prepared in 2018. We have analysed
the distribution in the nature, situation at the breeders and pet keepers and have checked the possibilities
of treating “redundant” specimens. The species reproduces mostly in the warmer Mediterranean region, but
the reproduction has also been observed in the Central and Eastern Slovenia. The slider is still quite common
pet turtle, so it is impossible to exclude further intentional releases. The main guide for preparing the plan
was to suggest measures which shall minimise the impact of the red-eared slider on biodiversity and related
ecosystems, being proportionate to the impact on the environment and appropriate to the situation in
Slovenia. Public awareness, shelter for the pet-turtles, ban on trade for all freshwater sliders adopted to the
Slovene climate, actions on the field and monitoring are the most important proposed measures. The redeared slider is present also in the Natura 2000 sites, which were designated for protection of native European
pond turtle (Emys orbicularis). Because invasive sliders have an important impact to the native turtles, the
Natura 2000 areas with European pond turtles has been put on the priority list for the field actions. Some
field actions in five Natura 2000 sites took place in 2018 and 2019. At least 421 alien sliders were removed
from the nature using different methods. The majority of caught specimens has been euthanised, one has
been adopted.
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O40
Plant community recovery after Carpobrotus (iceplant) removal – results of a 10year project
Elise Buisson1, Julie Braschi2, Julie Chenot-Lescure1, Manon C. M. Hess1, Christel Vidaller1, Pavon Daniel2,
Hervé Ramone1, Elise Amy-Krebs3, Cyril Cottaz3, Aurélie Passetti4, Annie Aboucaya3, Laurence Affre5
1Institut Méditerranéen de Biodiversité et d’Écologie (IMBE), UMR CNRS 7263, IRD 237, Aix Marseille
Université, Avignon Université, Avignon, France. 2Institut Méditerranéen de Biodiversité et d’Écologie (IMBE),
UMR CNRS 7263, IRD 237, Aix Marseille Université, Avignon Université, Aix-en-Provence, France. 3Parc
national de Port-Cros, Hyères, France. 4Biotope Languedoc-Roussillon, Mèze, France. 5Institut Méditerranéen
de Biodiversité et d’Écologie (IMBE), UMR CNRS 7263, IRD 237, Aix Marseille Université, Avignon Université,
Marseille, France

Abstract
Invasive plant species constitute a major threat to island native biodiversity. Species of the genus
Carpobrotus, or iceplant, are succulent mat-forming perennial herbs often introduced for soil stabilization,
and they greatly affect soils, plant communities and associated fauna. They are particularly common in
coastal environments and may thus threaten island biodiversity. While their effects are well known, the
effects of Carpobrotus control on vegetation recovery is poorly documented. The aim of the paper is to
describe plant community trajectories after Carpobrotus removal. The present study was carried out on
Bagaud, a Mediterranean island located in southern France. Carpobrotus and its litter were removed in 20112012. Follow-up controls of germinations and resprouts were carried out from then on. Plant communities
were surveyed two years before and seven years after Carpobrotus removal, on two ca. 0.5-ha sites, one
coastal site and one inland site. The removal of Carpobrotus and its litter led to the recovery of diverse native
plant communities. To prevent Carpobrotus return and ensure success, follow-up control, i.e. removal of
germinations and resprouts, was necessary for a period of at least seven years, even if the amount of work
decreased with time. The plant community recovering on the coastal site quickly reached a composition and
structure similar to that of non-invaded coastal vegetation, although seven years after Carpobrotus removal,
some slow-growing species remain under-represented (e.g. Crithmum maritimum and Limonium
pseudominutum). The plant community recovering on the inland site was still very different from the
surrounding matorral vegetation because of its slow colonization dynamics, particularly in the presence of
competitive herbaceous species. In any case, both sites now provide diverse native plant communities with
a more diversified composition and structure (plant heights, litter, bare ground patches) than the plant
communities associated with Carpobrotus mats.
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O41
Global guidelines for the sustainable use of non-native trees to prevent and mitigate
invasion risk
Giuseppe Brundu1, Aníbal Pauchard2, Petr Pyšek3, Jan Pergl3, David M. Richardson4
1Department of Agriculture, University of Sassari, Sassari, Italy. 2Laboratorio de Invasiones Biológicas,
Facultad de Ciencias Forestales, Universidad de Concepción, Concepción, Chile. 3Institute of Botany,
Department of Invasion Ecology, The Czech Academy of Sciences, Průhonice, Czech Republic. 4Centre for
Invasion, Biology, Department of Botany & Zoology, Stellenbosch University, Stellenbosch, South Africa

Abstract
Sustainably managed planted forests of non-native trees (NNTs) provide a wide range of forest goods and
services and help to reduce the pressure on natural forests. NNTs make up a significant component of planted
forests globally. They also represent a significant component of urban forests and are widely planted in urban
greening projects all over the world. Although sustainably managed NNTs definitely can and do deliver
economic and societal benefits with negligible risk of spread from planting sites into adjoining areas, a
number of widely used NNTs are invasive or have high potential to become invasive, sometimes causing
substantial damage to biodiversity and related ecosystem services and functioning. The current challenge is
to maximize the socio-economic benefits and opportunities of NNTs, while minimising risks and negative
impacts on the environment or compromising future benefits and land uses. To increase the awareness of
issues associated with the use of NNTs and the potential risks, this presentation proposes a set of Global
Guidelines for the use of Non-Native Trees (GG-NNTs). These GG-NNTs were developed, discussed and
elaborated at a workshop in Prague, Czech Republic, in September 2019 that was attended by many experts.
The guidelines and supporting text were further developed in consultation with a large number of
researchers and other interested and affected parties in the fields of arboriculture, forestry, and invasion
science. The GG-NNTs are by no means an exhaustive or mandatory list of recommendations, but rather the
first step towards building a global consensus on the precautions that should be taken when introducing and
planting NNTs, particularly over large areas. The GG-NNTs should be seen as complementary to statutory
requirements under international or national legislation. Although voluntary, it is important that as many
institutions and stakeholders as possible adopt and apply the recommendations outlined in the GG-NNTs.
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O42
Sharing decision-making support tools to tackle biological invasions in Europe
Kevin Smith1, Ana Nunes1, Catarina C. Ferreira2, Rose Mergy2, Riccardo Scalera3
1IUCN Global Species Programme, Cambridge, United Kingdom. 2IUCN Global Species Programme, Brussels,
Belgium. 3IUCN ISSG, Rome, Italy

Abstract
The International Union for Conservation of Nature (IUCN) is the global authority on the status of the natural
world and the measures needed to safeguard it. Since 2016, IUCN, in close collaboration with the IUCN
Invasive Species Specialist Group, has been providing technical support to the European Commission on the
implementation of EU Regulation 1143/2014 on the prevention and management of Invasive Alien Species
(IAS). With the support of a large network of mostly European scientific experts on biological invasions, IUCN
has produced a series of technical documents and decision-making support tools to help Member States
more effectively identify, prevent, manage and/or eradicate invasive alien species across Europe. Among
these, a guidance document on how to interpret the definitions of the Convention of Biological Diversity
categorisation system for IAS pathways is a critical resource for practitioners to better understand IAS
invasion pathways and decide on the most appropriate course of action. This guidance includes examples
from a number of environments and taxa, along with a discussion on definitions and terminology, and
examples of applying the classification system to certain species. Additionally, field guides were developed
to support the customs and surveillance systems at the EU borders in rapidly detecting and identifying IAS of
Union concern. Technical notes reviewing and summarizing all known measures, their effectiveness and
associated costs, that can be used to prevent the introduction, support surveillance and rapidly eradicate or
manage IAS of Union concern across Europe are also available. In this presentation, we will explore these
materials in detail, highlighting the vast network of expert contributors needed to produce such documents,
while providing a broad overview of the wealth of resources developed by IUCN to assist IAS managers,
scientists, and relevant authorities in becoming part of the solution to tackle biological invasions in Europe
and beyond.
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Citizen science, social media, and novel technologies for invasion science
O43
Citizen science for invasive alien species: a preliminary analysis for Europe
Peter Brown1, Tim Adriaens2, Elena Tricarico3, Rachel Farrow1, Veronica Price-Jones1, Lien Reyserhove2,
Helen Roy4, Quentin Groom5, Sven Schade6, Ana Cristina Cardoso6, Eugenio Gervasini6, Chrisa Tsinaraki6,
Elizabete Marchante7
1School of Life Sciences, Anglia Ruskin University, Cambridge, United Kingdom. 2Research Institute for Nature
and Forest (INBO), Brussels, Belgium. 3Università degli Studi di Firenze, Firenze, Italy. 4United Kingdom
Research and Innovation, Wallingford, United Kingdom. 5Botanic Garden Meise, Meise, Belgium. 6European
Commission – Joint Research Centre, European Alien Species Information Network (EASIN), Ispra, Italy.
7Centre for Functional Ecology, Department of Life Sciences; University of Coimbra, Coimbra, Portugal

Abstract
The use of citizen science offers various benefits to alien species (AS) decision making and to society. Public
participation in research and management boosts public engagement and scientific literacy and can reduce
conflict in invasive alien species (IAS) management. We report the results of a survey on AS citizen science
initiatives within the framework of European Cooperation in Science and Technology (COST) Action Alien-CSI.
We gathered metadata on 121 initiatives, excluding general biodiversity reporting portals, across 41
countries spanning from 2005 to 2020 offering the most comprehensive account of initiatives on the
continent to date. We retrieved information on project scope, policy relevance, engagement methods, data
capture, quality and management, methods and technology applied and performance indicators such as the
number of records, participants and publications, etc. The number of projects shows a steep increase in the
last 15 years. The highest number of projects run in the UK, Italy, Portugal, France, Spain, Cyprus, Belgium
and Croatia. The majority (82%) are focused on biodiversity, 8% on plant health and 5% on human health.
Projects are mostly of a contributory nature, spanning a wide array of taxa and environments, and gathering
data on occurrences and abundance of AS used for early detection or management. Almost all have data
validation procedures in place. About 75% of projects have a focus on the IAS of Union Concern. Despite this
policy relevance only half are funded, with government and Life programmes as the most important funding
sources. Strikingly, only 30% of the projects indicated that data are shared openly to GBIF or EASIN. Based
on this dataset, we hope to offer guidelines to future initiatives in support of project managers, to strengthen
the network of IAS citizen science projects and to foster knowledge exchange among citizens, scientists,
managers, policy-makers, local authorities, and other stakeholders.
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O44
Management of the invasive hornet Vespa velutina in Italy: from surveillance to
early warning and control strategies
Simone Lioy, Daniela Laurino, Aulo Manino, Marco Porporato
Department of Agricultural, Forest and Food Sciences, University of Turin, Grugliasco, Italy

Abstract
Vespa velutina is an invasive alien species introduced in France in 2004 and nowadays widespread in several
European countries. With its intensive predation activity, the species is able to cause serious impacts on
beekeeping and biodiversity, as well as social and economic issues for the presence of its nests in the
environment. An integrated management strategy of nest detection and destruction has been established in
Italy for the containment of V. velutina, with the involvement of several actors (trained teams, beekeepers,
citizens, stakeholders, authorities, civil defence teams and firefighters). This strategy includes three different
approaches based on the presence and density of the species: i) surveillance strategy in areas not colonised
by V. velutina; ii) early warning and rapid response system in new invasive outbreaks; iii) control strategy in
areas colonised by the species. Surveillance strategy. The presence of V. velutina has been evaluated with
active monitoring networks with the engagement of the beekeepers (monitoring traps and observation in
apiaries) and citizen science approaches. High misidentification rates have been recorded for the latter
method (only 13% of records were confirmed as V. velutina), thus requiring efforts for data validation and
communication activities for improving species identification ability by the public. Early warning and rapid
response system. New technologies have been developed and tested for improving nest detection in new
invasive outbreaks, such as the harmonic radar for tracking hornets and thermal imaging cameras. Both
techniques can be used for locating nests of V. velutina. Control strategy. Systematic nest destruction has
been implemented in the areas colonised by V. velutina. More than 2,300 nests were located and inactivated
in Italy since the detection of the species in 2012, many of them before the reproductive phase of the
colonies. This contributed to contain the spread of the species and its impacts.
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O45
RELIONMED LIFE project and IUCN-MedMIS: Citizen scientists help to monitor the
lionfish distribution and abundance.
Niki Chartosia1, Erato Nicolaou1, Ioannis Savva2, Periklis Kleitou3, Louis Hadjioannou4, Carlos Jimenez4,
Demetris Kletou2
1Department of Biological Sciences, University of Cyprus, Nicosia, Cyprus. 2Marine & Environmental Research
(MER) Lab, Limassol, Cyprus. 3School of Marine Science and Engineering, Plymouth University, Plymouth,
United Kingdom. 4Enalia Physis Environmental Research Centre, Nicosia, Cyprus

Abstract
Lionfish, Pterois miles (Bennett, 1828), is an invasive species in the Mediterranean Sea that was introduced
recently and spread significantly to the eastern Mediterranean region. It affects recipient ecosystems and
can induce socio-economic consequences. “RELIONMED” project (‘Preventing a LIONfish invasion in the
MEDiterranean through early response and targeted REmoval’) is an EU LIFE-funded project which aims to
tackle the lionfish invasion in the Mediterranean by developing cost-effective solutions for its management.
In this effort, RELIONMED project collaborated with the IUCN “MedMIS” to upgrade and promote lionfish
surveillance in the Mediterranean. The MedMIS system is an online portal, also available as a smartphone
application, that was initially designed to monitor Marine Non-Indigenous Species in the Marine Protected
Areas of the Mediterranean through citizen-science. After the initiative of RELIONMED, the MedMIS system
has been upgraded to allow users to report sightings outside of MPAs, more languages are now available,
and a specific “Lionfish Portal” was created which focuses on lionfish monitoring in the Mediterranean. The
portal includes information about the lionfish identification and ecological characteristics to promote
education and public awareness. RELIONMED project includes several actions aiming to familiarize and
promote citizen-scientists in the use of MedMIS to record lionfish. It is expected that that the upgrades of
MedMIS will help scientists better understand the dispersion/aggregation of lionfish and guide future
removal actions in areas with high priority.
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Biogeography and macroecology of invaders across spatial and temporal
scales
O46
Range-expanding species that track human-induced environmental change: native
or not?
Franz Essl1, Stefan Dullinger1, Piero Genovesi2, Philip Hulme3, Jonathan Jeschke4, Stelios Katsanevakis5, Ingolf
Kühn6, Bernd Lenzner1, Anibal Pauchard7, Petr Pyšek8, Wolfgang Rabitsch9, David Richardson10, Hanno
Seebens11, Mark van Kleunen12, Wim van der Putten13, Montserrat Vilà14, Sven Bacher15
1University Vienna, Vienna, Austria. 2Institute for Environmental Protection and Research, Rome, Italy.
3Lincoln University, Christchurch, New Zealand. 4Leibniz-Institute of Freshwater Ecology and Inland Fisheries
(IGB), Berlin, Germany. 5University of the Aegean, Mytilene, Greece. 6UFZ, Helmholtz Centre for
Environmental Research, Halle, Germany. 7University of Concepcion, Concepcion, Chile. 8The Czech Academy
of Sciences, Pruhonice, Czech Republic. 9Environment Agency Austria, Vienna, Austria. 10Stellenbosch
University, Stellenbosch, South Africa. 11Senckenberg Biodiversity and Climate Research Centre (SBiK-F),
Frankfurt, Germany. 12University of Konstanz, Konstanz, Germany. 13Netherlands Institute of Ecology (NIOOKNAW), Wageningen, Netherlands. 14Estación Biológica de Doñana (EBD-CSIC), Sevilla, Spain. 15University of
Fribourg, Fribourg, Switzerland

Abstract
For many species, human-induced environmental changes are important indirect drivers of range expansion
into new regions. Such range expansions do not qualify as being alien, as they are caused by different agency,
and lack a defining feature of being alien – i.e. anthropogenic introductions of propagules into a new region.
Thus, we argue that it is important to distinguish the range dynamics of such species from those that occur
without, or with less clear, involvement of human-induced environmental changes. In this contribution, we
elucidate the salient features of the rapid increase in the number of species whose range dynamics are
human-induced, and review the relationships and differences to both natural range expansions and biological
invasions. We discuss the consequences for (invasion) science, policy and management in an era of rapid
global change and highlight four key challenges relating to basic gaps in knowledge, and the transfer of
scientific understanding to biodiversity management and policy. We conclude that range-expanding species
responding to human-induced environmental change will become an essential feature for biodiversity
management and science in the Anthropocene. Further, we propose the term ‘neonative’ for these taxa.
Finally, we provide an outlook on emerging or useful applications of this framework
Essl F. et al. (2019) A conceptual framework for range-expanding species that track human-induced
environmental change. Bioscience 69, 908-919.
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O47
Alien vascular plants in protected areas of the world – patterns of distribution and
species richness
Desika Moodley1, Petr Pyšek1,2
1Czech Academy of Sciences, Institute of Botany, Department of Invasion Ecology, Prague, Czech Republic.
2Department of Ecology, Faculty of Science, Charles University, Prague, Czech Republic

Abstract
Invasive alien plants are increasingly altering species compositions and the functioning of ecosystems from
local to global scales. Factors that determine the variation in plant invasions worldwide have recently become
well understood, however, the processes and mechanisms of invasions into undisturbed ecosystems
harboured in protected areas (PAs) remain poorly understood. Invasive species management is difficult and
often very expensive and this is no exception for PAs. Estimating and prioritizing management costs requires
an understanding of the relative invasion across PAs, however, available data on invasive species distribution
is often incomplete. The last global overview is from the 1980s and data for many regions are surprisingly
scarce. To close the knowledge gap on the distribution of alien plants in PAs globally, as well as, examine how
plant invasions differ between PA landscapes and those operating in non-protected landscapes, we aimed to
measure the level to which PAs suffer from plant invasions, and investigate the relationship between the
overall level of plant invasions in a region and in PAs located within that region. This was achieved by
combining our Protected Areas and Invasive Alien Species (PROTIAS) database of alien plants in PAs of the
world, containing species lists from ~1300 PAs, with the Global Naturalized Alien Flora (GloNAF) database
that was used to measure the overall level of invasion in a region and its effect on PAs. We hypothesized that
a large proportion of PAs contain alien species and a higher number of naturalized and invasive alien plants
are recorded in PAs located within regions that comprise a higher alien plant richness. Overall, we highlight
that while inventories of invasive alien plants will never be complete or flawless, it is a valuable baseline tool
for both invasion science and management.
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O48
What drives the differences in Robinia pseudoacacia invasions between
neighbouring countries in central Europe?
Ross Taylor Shackleton1, Prisca Valenti1, Mose Cometta1, Zoe Ginter2, Antoine Guisan1
1University of Lausanne, Lausanne, Switzerland. 2Irstea and Universite Bordeaux Montaigne, Bordeaux,
France

Abstract
Understanding variability in invasion rates between and within different areas is important to improve our
knowledge of invasion processes and to guide management. Here we present some findings from a project
which aimed to better understand the anthropogenic and ecological factors that drive invasion by Robinia
pseudoacacia, and to try to explain the apparent difference in invasion rates between three neighbouring
countries: Switzerland, Italy and France. To do this, we applied different methods. We modelled climatic
suitability to assess Robinia’s potential invasive range and the broad scale abiotic factors affecting its
distribution. We then applied model-based fieldwork to assess presence-absence and population dynamics
of Robinia at a local level for each country and collect localised biotic and anthropogenic information. We
found invasion dynamics differed substantially between countries, with Switzerland being least invaded and
Italy the most. We found that climate was the most important predictor in explaining presence of Robinia
and that native tree species richness (biotic resistance) also played a key a role in facilitating or preventing
invasions at the local level. However, none of the modelled or in-field predictors assessed could entirely
explain the difference in invasion rates among countries. We believe the history of introduction (propagule
pressure), different forest policies, and social processes (land use intensity and abandonment), may also have
resulted in different invasion rates between the three countries. We continue to investigate this though
archival analysis and in-depth key informant interviews with managers, foresters and policy makers. So far
this has provided anecdotal information to help reinforce why we see differences in invasion dynamics
between the three countries from a socio-historical perspective filling in the gaps form our more ecologically
based study.
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O49
Two centuries for an almost complete native to non-native community turnover in
a riverine ecosystem.
Phillip J. Haubrock1, Francesca Pilotto2, Gianna Innocenti3, Simone Cianfanelli3, Peter Haase1,4
1Senckenberg Research Institute and Natural History Museum Frankfurt, Gelnhausen, Germany. 2Umea
University, Umea, Sweden. 3Museo di Storia Naturale, “La Specola”, Florence, Italy. 4University of Duisburg–
Essen, Essen, Germany

Abstract
The introduction of non-native species and globalization have been affecting freshwater communities by
changing community compositions, functional roles, traits occurrences, and ecological niche space.
Reconstructing such changes over time is difficult, and often restricted by a limited data availability. Using
the inner Florentine stretch of the Arno River in Italy as a case study, we collected information spanning 215
years to reconstruct fish and macroinvertebrate communities. Using these, we investigated temporal
changes in community composition and species trait space. We identified an almost complete turnover from
native to non-native fish and macroinvertebrate species. We also identified that the introduction by nonnative fish species occurred earlier than for macroinvertebrate species, reflecting this groups historic and
cultural usage. Further, we observed different trends in α-diversity and highlight differences in functional
richness and divergence of both taxonomic groups with regard to native and non-native species. Temporal
changes in traits showed a higher overlap among native and non-native fish species than for
macroinvertebrates, a difference potentially reflecting changes in hydromorphology and environmental
conditions. Our results underline the role of changing environmental conditions affecting competition among
native and non-native species. As a result, we highlight the effects of non-native species introductions on
recipient communities and further indicate the continuous functioning of communities despite demising
native species due to the preservation of functional traits.
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O51
Changes in functional diversity of native and alien urban flora over three centuries
Marija Milanović1,2, Sonja Knapp1, Petr Pyšek3,4, Ingolf Kühn1,2,5
1Helmholtz Centre for Environmental Research – UFZ, Halle (Saale), Germany. 2Martin Luther University
Halle-Wittenberg, Halle (Saale), Germany. 3The Czech Academy of Sciences, Průhonice, Czech Republic.
4Department of Ecology, Faculty of Science, Charles University, Prague, Czech Republic. 5German Centre for
Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Leipzig, Germany

Abstract
Invasive alien species (IAS) in urban areas have a large impact on overall species diversity. A suitable metric
of flora’s response to environmental change is functional diversity (FD) that refers to the multivariate space
of species’ ecological niches. While the niches as such can only change due to evolution, their occupied space
can change due to species turnover. We studied how FD changed over 320 years of urbanization in the city
of Halle (Saale) in Germany. Functional traits (related to stress-tolerance, reproduction, competitiveness and
phenology, i.e., plant height, seed mass, ploidy, pollination vector, life form, life span, leaf anatomy, storage
organs) were selected to examine the difference in FD for native and alien plant species (archaeophytes vs
neophytes classified by residence time; and invasive alien species, IAS, classified by invasion status).
Functional diversity was calculated per trait using Rao’s Q index followed by a linear regression model to test
for changes over time between the above groups. Over the 320 years, overall FD remained constant despite
species turnover, but for neophytes and IAS increased, compared to native species. Plant height was the only
trait showing an increase in FD for all groups, while for the other traits examined FD decreased over time.
For IAS separately, the majority of traits exhibit a significant increase in FD with the exception of seed mass
where it declined. Finally, FD of multiple functional traits decreased over time. This can be due to functional
trait homogenization between native and alien species, as a consequence of habitats getting more similar
and subsequent habitat filtering. Our results demonstrate that during the last three centuries, urbanization
influenced plant functional diversity in various ways and may contribute to future uniformity of urban floras
and greater invasiveness of their members.
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O52
Improving science and collaboration through standardising data and workflows in
invasion ecology
Hanno Seebens1, David A. Clarke2, Quentin Groom3, John R. U. Wilson4, Emili García-Berthou5, Ingolf Kühn6,
Mariona Roigé7, Shyama Pagad8, Franz Essl9, Joana Vicente10, Marten Winter11, Melodie McGeoch2
1Senckenberg Biodiversity and Climate Research Centre, Frankfurt, Germany. 2Monash University, Clayton,
Australia. 3Meise Botanic Garden, Meise, Belgium. 4Centre for Invasion Biology, Stellenbosch, South Africa.
5University of Girona, Girona, Spain. 6Helmholtz Centre for Environmental Research – UFZ, Halle, Germany.
7AgResearch, Biocontrol and Biosecurity, Christchurch, New Zealand. 8IUCN Species Survival Commission
Invasive Species Specialist Group (ISSG), Auckland, New Zealand. 9University Vienna, Vienna, Austria.
10Research Centre in Biodiversity and Genetic Resources (CIBIO), Vairão, Portugal. 11German Centre for
Integrative Biodiversity Research (iDiv), Leipzig, Germany

Abstract
Large amounts of biodiversity data have been made accessible in recent years. These data often provides
valuable information beyond the initial scope they were collected for. Combining data becomes particularly
relevant on large spatial scales, where comprehensive sampling is not feasible. Thus, addressing the current
challenges of global change necessitates the integration of multiple – often numerous – data sets. In the field
of biological invasions, however, the integration of databases is a still a major challenge, as different concepts
of terminologies and categorisations of species and regions are frequently applied, which distinctly hampers
the process of integration. As a consequence, research lacks transparency and is not reproducible, and time
is wasted as the standardisation and integration has to be repeated in new projects again. Here, we introduce
a new workflow for standardising and integrating alien species data (SinAS). Based on lists of alien species
occurrences, the SinAS workflow standardises 1.) terminologies according to the Darwin Core concept, 2.)
location names based on a spatial resolution, which is widely used studies of invasion ecology, 3.) taxon
names using the GBIF backbone taxonomy and 4.) dates of first record based on published rules on treating
date entries. The workflow provides a large degree of flexibility, which allows the user to adapt the workflow
to the user’s need, and at the same time provides a way to easily report the modifications. We illustrate the
application using a case study of the integration of five common global databases of alien species
occurrences. We show that the overlap between databases is still surprisingly low, which indicates potentials
to improve the coverage of individual databases. We recommend using published or to publish workflows as
it ensures reproducibility and transparency of integrating databases, and finally increases trust in data, study
results and conclusions.
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O53
MAcroecological Framework for Invasive Aliens (MAFIA): disentangling large-scale
context-dependence in biological invasions
Petr Pyšek1,2, Ana Novoa1, Sven Bacher3, Ingolf Kühn4,5,6, Jane Catford7, Philip E. Hulme8, David M.
Richardson9, John R. U. Wilson10, Tim M. Blackburn11,12
1Czech Academy of Sciences, Institute of Botany, Pruhonice, Czech Republic. 2Department of Ecology, Faculty
of Science, Charles University, Prague, Czech Republic. 3Department of Biology, University of Fribourg,
Fribourg, Switzerland. 4Helmholtz Centre for Environmental Research – UFZ, Dept. Community Ecology, Halle,
Germany. 5Martin Luther University Halle-Wittenberg, Geobotany/Botanical Garden, Halle, Germany.
6German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Leipzig, Germany.
7Department of Geography, King’s College London, London, United Kingdom. 8The Bio-Protection Research
Centre, Lincoln University, Lincoln, New Zealand. 9Centre for Invasion Biology, Department of Botany &
Zoology, Stellenbosch University, Stellenbosch, South Africa. 10South African National Biodiversity Institute,
Kirstenbosch Research Centre, Cape Town, South Africa. 11Centre for Biodiversity & Environment Research,
University College London, London, United Kingdom. 12Institute of Zoology, Zoological Society of London,
London, United Kingdom

Abstract
The MAcroecological Framework for Invasive Aliens (MAFIA) builds on the notion that in macroecological
analyses, occurrence and success of alien species in local floras and faunas (i.e. their richness, diversity,
distribution, abundance, as well as spatial and trait relationships) need to be explained using a number of
interacting factors related to species traits, environment and socioeconomic characteristics. These factors
must be considered together to make progress in explaining and predicting plant and animal naturalization
and invasion success, as well as impacts, but until now only very few macroecological studies on invasions
used this approach. To close this gap, we introduce MAFIA to guide assessments of the context-dependence
of invasions at broad geographical scales, and to increase awareness that macroecological analyses may yield
potentially biased results if these issues are ignored. We recognize three classes of factors, and their
interactions, that explain invasions: alien species traits, location characteristics, and factors related to
introduction events. By explicitly mapping the factors that influence macroecological patterns in alien species
onto the invasion sequence from transport to naturalization to invasion, the framework helps not only to
identify how anthropogenic effects interact with species traits and environmental characteristics to
determine observed patterns in alien distribution, abundance and richness, but also clarifies why overlooking
anthropogenic effects can generate spurious conclusions. Event-related factors include propagule pressure,
colonization pressure and residence time that are important for mediating the outcome of invasion processes
but because of context-dependence, they can bias some analyses, for example those of the effect of alien
species traits. We believe that the framework, based largely on insights of studies of plants and birds, can be
applied to all taxa, and we hope that it will stimulate comparative research on other groups and
environments.
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O54
The “Global Database of Alien Pathogenic Fungi”
Anna Schertler, Bernd Lenzner, Stefan Dullinger, Dietmar Moser, Franz Essl
University of Vienna, Vienna, Austria

Abstract
Human-mediated redistribution of species has undergone a remarkable acceleration within the last decades
(Seebens et al. 2017). Macroecological approaches take advantage of recently compiled global databases for
various taxonomic groups and are a promising way to uncover general mechanisms and drivers behind global
patterns of alien taxa assemblages (e.g. Capinha et al. 2017, Dawson et al. 2017, Pyšek et al. 2017, Moser et
al. 2018). Unfortunately, fungi in the broad sense are still underrepresented in invasion science, despite their
importance for ecosystems, biota and human wellbeing (Desprez-Loustau et al. 2007, Thakur et al. 2019).
Notwithstanding recent progress towards species delimitation, identification of native and alien ranges
(Gladieux et al. 2015) and the compilation of global databases for some fungal groups (Vellinga et al. 2009,
Monteiro et al. 2020), a global database on alien fungal pathogens is still missing. Given the impacts
pathogenic fungi can cause when introduced to new environments, such as transforming whole ecosystems,
leading to extinctions, and causing enormous costs in agriculture or forestry (Thakur et al. 2019), this has
become an important research gap to address. Here, we introduce the “Global Database of Alien Pathogenic
Fungi”, a comprehensive database on the worldwide distribution of introduced and emerging fungal
pathogens (including Ooymcetes). This database contains information on alien distributions (taken from a
wide range of sources), complemented by data on taxonomy, functional traits and life-history characteristics
relevant for invasion, years of first records, associated hosts and observed impacts. Further, we will present
applications of this database for answering macroecological and biogeographical questions.
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O55
The functional composition of the neophytic flora changes in response to
environmental conditions along a rural-urban gradient
Janis Wolf1, Dagmar Haase1,2, Ingolf Kühn3,4,5
1Freie Universität Berlin, Institute of Biology, Berlin, Germany. 2Helmholtz Cen- tre for Environmental
Research – UFZ, Dept. Computational Landscape Ecology, Leipzig, Germany. 3Helmholtz Cen- tre for
Environmental Research – UFZ, Dept. Computational Community Ecology, Halle, Germany. 4Martin Luther
University Halle-Wittenberg, Geobotany & Botanical Garden, Halle, Germany. 5German Centre for Integrative
Biodiversity Research (iDiv) Halle-Jena-Leipzig, Leipzig, Germany

Abstract
Compared to rural environments, cities are known to be extraordinarily rich in plant species. In particular,
the proportion of alien plant species is higher in urban areas. This is attributed to specific urban conditions,
which provide a large variety of habitats due to high geological heterogeneity. It can also be attributed to the
role of cities as centres for plant introductions and the consequential increased propagule pressure.
Neophytes, alien plant species introduced after the discovery of the Americas, appear to contribute especially
strongly to the increased proportion of alien plants in cities. To investigate whether the plant traits of
neophytes can be explained by environmental variables, we modelled the composition of their pollination
types and growth forms as well as their diaspore weight and the onset of flowering in response to a selection
of climatic, geological, land cover and traffic network variables with data from Germany. To test for a specific
urban effect, we included their interactions with the area of urban land use. In general, we found that climatic
variables were the most important predictors for all traits. However, when considering interactions with
urbanisation, non-climatic variables, which often were not significant as the main effect, remained in the
final models. This points to an existing ‘urban effect’. However, it is much smaller compared to the purely
climatic effects. We conclude that interferences and alterations mainly related to urbanisation and human
activity in general are responsible for the different ecological processes found in cities compared to rural
areas. In addition, we argue that considering functional traits is an appropriate way to identify the ecological
mechanisms related to urbanisation.
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O56
A macroecological view on functional trait distribution of native and alien plants
under future environmental change in Central Europe
Marina Golivets1, Sonja Knapp1, Ingolf Kühn1,2,3
1Helmholtz-Centre for Environmental Research - UFZ, Halle (Saale), Germany. 2Martin Luther University
Halle-Wittenberg, Halle (Saale), Germany. 3German Centre for Integrative Biodiversity Research (iDiv) HalleJena-Leipzig, Leipzig, Germany

Abstract
Functional traits offer an effective way to assess ecological strategies of organisms along environmental
gradients and are well suited for comparing native and alien species. For alien species, traits can shed light
not only on their invasion success but also on existing or potential impacts. It is therefore important to
understand how spatial trait distributions of both native and alien species may change under future
environmental change. For this purpose, we coupled comprehensive data on the distribution and traits of all
vascular plants for Germany and the Czech Republic and projected how trait distributions at macroscales will
change in response to climate and land-use change under plausible European scenarios for the XXI century.
The relationships between traits and environmental factors were quantified using a full Bayesian approach,
controlling for known sources of statistical non-independence. We will discuss in detail the obtained patterns
of trait distributions, how these patterns differ for native and alien species, and what it may imply for the
future of plant invasions in Central Europe.
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O58
Nesting behaviour shifts in common eider populations of western Iceland as a
response to the invasive American mink
Fiona Rickowski1, Jón E Jónsson2, Arni Ásgeirsson2, Jonathan M Jeschke1,3,4, Florian Ruland1,3,4
1Institute of Biology, Freie Universität Berlin, Berlin, Germany. 2University of Iceland’s Research Center at
Snæfellsnes, Stykkisholmur, Iceland. 3Leibnitz-Institute of Freshwater Ecology and Inland Fisheries (IGB,
Berlin, Germany. 4Berlin-Brandenburg Institute of advanced Biodiversity research (BBIB), Berlin, Germany

Abstract
Prior to 1931 Iceland only hosted one terrestrial mammalian nest predator hunting in the large colonies of
palearctic bird species, the arctic fox (Vulpes lagopus). This species can access island colonies close to the
shore at low tide, but is not able to access islands further away. It was removed from our study area,
Breiðafjörður, a 90km-diameter bay in West Iceland, in the 1970s and returned in the 1990s. The American
mink (Neovison vison), introduced for commercial pelt farming and subsequently spreading throughout
Iceland, is a superior swimmer and reaches islands previously undisturbed by terrestrial predation. Since its
arrival in our study area in the late 1940s, the mink contributes to the decline of the native avifauna, such as
the common eider (Somateria mollissima, IUCN Red List of Endangered Species of Iceland status: vulnerable).
Eiderdown is harvested commercially, and through local citizen scientists we obtained access to an extensive
dataset of annual nest numbers for 124 islands over up to 115 years. In order to effectively protect the native
avifauna, nesting behaviour in response to novel predators must be understood. We analysed nest numbers
in respect to island geography by identifying isolation factors, such as the direct distance and total swimming
distance to the mainland, the longest swimming distance, and the total number of swims. Our results show
that eiders shifted their nests to more isolated islands in response to terrestrial predators. Furthermore, nest
numbers severely declined with the arrival of the mink, however the return of the fox did not have similar
detrimental effects. Our study provides an example for plastic defence behaviour of a native species against
an invader. As this strategy is more effective against the known than the novel predator, we conclude that
control efforts should focus on the invasive mink rather than the native fox.
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O59
Impact of introduction pathways on the spread and geographical distribution of
alien species: implications for preventive management in Mediterranean
ecosystems
Marc Riera1, Joan Pino1, Yolanda Melero2,1
1CREAF (Center for Ecological Research and Forestry Applications), Autonomous University of Barcelona,
08193 Bellaterra, Spain. 2School of Biological Sciences, University of Reading, Reading, Berkshire RG6 6AS,
United Kingdom

Abstract
Despite the key role of pathways in species introductions, their role in the success of biological invasions
remains largely unexplored. To understand how pathways shape the spread and accumulation of alien
species in recipient territories, we tested (i) whether species introduced through different pathways differed
in range size, (ii) whether spatial congruence in hotspots of alien species richness differed between all species
combined and the different pathways, and (iii) whether species richness across pathways was driven by
colonization and propagule pressure rather than macroecological variables. We gathered data from the
primary literature and the EXOCAT database, and tested the hypotheses by means of (i) linear models, (ii)
Gi* statistics and set intersections, and (iii) ordination methods. Results show that human assistance through
deliberate release in nature or unintentional transport (with people and commodities) result in similar range
size, while remaining variation between pathways suggests that confinement measures and lack of human
assistance influences smaller range size. Colonization and propagule pressure, which arise from global trade
and transport of people, were the main drivers increasing alien species richness. Pathways were not
congruent in the spatial pattern of hotspots of richness, due to pathway-specific nuances in the relation with
these drivers. Thus, urban areas concentrated aliens introduced through transport of people and
commodities, while deliberate releases were linked to water ecosystems and species that spread unaided to
biogeographic barriers. Overall, pathways influence how much aliens spread (range size) and where they
accumulate (hotspots of alien species richness), in a way that even if aliens introduced through different
pathways spread to a similar degree, they do not accumulate in exactly the same locations. This can be the
foundation for a prevention scheme that monitors areas that are vulnerable to invasion for the different
pathways.
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O60
Salinity and geographic origin mediate global alien amphipod invasions
Ross N Cuthbert1, Syrmalenia G Kotronaki1, Jaimie TA Dick2, Elizabeta Briski1
1GEOMAR Helmholtz Center for Ocean Research Kiel, Kiel, Germany. 2Queen's Unversity Belfast, Belfast,
United Kingdom

Abstract
Alien species are driving global biodiversity loss, compromising ecosystem function and service provision,
and human, animal and plant health. Habitat characteristics and geographic origin may determine invasion
success, and in aquatic environments could be mediated principally by salinity. We compiled global gammarid
(Amphipoda: Gammaroidea) diversity, and examined salinity regimes between origin and invaded regions to
test whether these characteristics mediate invasion success. Across 918 reported aquatic species globally,
relatively few gammarids (~3 %) were reported as aliens, despite high numbers of studies concerning this
group of species. Most alien gammarid species originated from, and translocated between, freshwater and
brackish habitats, with very few contributions from the marine environment. The majority (67 %) of known
alien gammarids originated from the Ponto-Caspian region, and principally invaded Eurasian freshwaters,
and thus brackish to freshwater habitat translocations were pervasive. Alien gammarids were unreported
from several major geographic regions, including African freshwaters, South American freshwaters and the
Pacific Ocean. This suggests habitat characteristics, alongside regional contexts, help predict invasibility. In
particular, broad environmental tolerances and evolutionary history likely promote success of aliens.
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O61
Exploring the environmental drivers of alien plant diversity patterns in Greece
Panayotis Dimopoulos1, Ioannis Bazos2, Athanasios S. Kallimanis3, Ioannis P. Kokkoris1, Thomas Raus4, Arne
Strid5
1University of Patras, Department of Biology, Patras, Greece. 2National and Kapodistrian University of Athens,
Department of Biology, Athens, Greece. 3Aristotle University of Thessaloniki, School of Biology, Thessaloniki,
Greece. 4Freie Universität Berlin, Botanischer Garten und Botanisches Museum Berlin-Dahlem, Berlin,
Greece. 5Free University, Ørbæk, Denmark

Abstract
A fundamental question in invasion ecology is to understand the factors driving the proliferation of alien
species. Different environmental factors, including both abiotic conditions and biotic interactions, have been
proposed as driving forces determining where alien species occur. Here, we analyzed the spatial pattern of
alien plant taxon richness in Greece and how it is associated with biotic factors (namely total plant taxon
richness) and abiotic factors (namely climate and land cover). The climate in our study was quantified as
mean and variance of both annual temperature and precipitation based on the WorldClim dataset. Estimates
of land cover, diversity of different land cover classes, as well as the area occupied by artificial surfaces,
agriculture, vegetation, and wetlands, were based on the 1990 Corine Land Cover dataset. The dataset of the
total- and the alien- taxon richness, analyzed for the study, consists of 6760 and 453 taxa (of which 280 are
established, 167 non-established and 6 of unknown establishment) respectively. To identify the most
informative variables, we used backward stepwise parameter selection, based on the Akaike Information
Criterion. In the final model, we used hierarchical partitioning of the variance to assess the relative
importance of the different factors. In the case of Greece, total plant taxon richness was most strongly
positively associated with alien taxon richness, in accordance with the biotic acceptance hypothesis. The
mean annual temperature was also positively associated with alien richness. Given the strong association
with temperature, further range expansion of alien plant species in Greece is likely in the impact framework
of the current climate change. More local-scale factors, related to land cover, also played an additional but
less important role in driving alien species richness.

Acknowledgments: Ioannis Bazos thanks SARG, National and Kapodistrian University of Athens for funding
his attendance to the Conference.
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O62
Highlighting the severe impacts of invasive ophidians on islands: 20 years of an
invasive snake in one of the most biodiverse european archipelagos
Julien C Piquet1, Marta López-Darias1, Ramón Gallo-Barneto2, Miguel A Cabrera-Pérez3, Manuel Nogales4
1Spanish National Research Council (IPNA-CSIC), San Cristobal de La Laguna, Spain. 2GESPLAN, Las Palmas de
Gran Canaria, Spain. 3Canary Islands Government, Las Palmas de Gran Canaria, Spain. 4Spanish National
Research Council (IPNA-CSIC), San Cristobal de La Laguan, Spain

Abstract
Many are the exotic species that endanger island biodiversity worldwide, but snakes have particularly
become considered as one of the more severe taxons, since they are recursively causing drastic ecological
collapses upon island ecosystems. In spite of that, invasive snakes remain utterly understudied, impairing the
implementation of effective management strategies to counter their colossal impact on islands. With this
contribution we present the evolution of the 20-year invasion of the California kingsnake Lampropeltis
californiae in a biodiversity-rich European archipelago, the Canary Islands –current situation, advances and
future challenges– together with a review of invasive snake cases on island worldwide with a two-fold aim,
spotlighting what it may be one of the most severe invasions of this European archipelago and to highlight
the collapse that invasive snakes are causing on islands worldwide. The Californian kingsnakes in Gran Canaria
are producing the decline of endemic species, leading to the extinction of the endemic reptiles. Modelling
tecniques inferred that most of the Canarian ecosystems are suitable to potentially host the species, which
together with the lack of borders control, will increase the likelihood for its expansion. Human activities have
been demonstrated to be one of the cause promoting the species expansion. In this context, we call from
bringing up the relevance of snake invasions on islands, we discuss the urgent need of transfering scientific
and technical knowledge to society to minimize the expansion of invasive species and to push national and
international synergies to promote innovation on control techniques as the main axes to fight against these
difficult-to-tackle ophidian species on islands.
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O63
Disentangling the mechanism behind the invasive monk parakeet crop damage
using a long term diet study. What if the risk is much higher than calibrated?
Jose L Postigo1,2, José Carrillo Ortiz2, Xavier Tomás2, Lluisa Arroyo2, Juan C Senar2
1Universidad de Málaga, Málaga, Spain. 2Natural History Museum of Barcelona, Barcelona, Spain

Abstract
Objectives:




Understanding the role of behavioural flexibility in the invasion success of monk parakeets in hot
climates.
Testing the ‘spillover effect’ applied to monk parakeets.
Suggesting management measures based on the diet and the “spillover effect”.

Methods: The study was conducted in Barcelona (Spain), between 2001 and 2017. We checked the seasonal
variation in the use of different sources of food and the seasonal variation in the use of biological structures.
We compared data gathered during 2001-2009 with data from 2010-2017, to test for a yearly behavioural
change, reflected in the use of anthropogenic food and a change in foraging behaviour on the ground versus
in trees. Results: We registered 4317 feeding events. The primary food resources throughout the years were
grass (39.3%), and anthropogenic food (30.76%). The consumption of anthropogenic food and grass ranged
between 19 and 33%; and 30 and 55% respectively, among seasons. The seasonal variation in the use of some
biological structures such as sprouts or leaves ranged from 0 to 26%, and from 45 to 78%, respectively, among
seasons. Furthermore, the use of anthropogenic food has increased from 27 to 35%, and the use of food on
the ground has risen from 55 to 79% in the same period. All the differences studied were significantly
different. Conclusions: The availability of anthropogenic and natural food throughout the year could explain
why the Mediterranean monk parakeet populations grow faster than populations in colder climates. This
subsidized overpopulation is causing crop damage in the outskirts of Barcelona. This is consistent with the
‘spillover effect.’ Monk parakeets are considered a minor risk to farmlands because they live in cities, but
we argue that any unrelentingly growing population poses a risk for farmlands around and should be
immediately managed, at least, by limiting access to grass and anthropogenic food.
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Impacts of biological invaders: from facts to perception and back
P1
Current distribution of alien crop pests (Insecta) detected during the period 20162019 in Bulgaria
Rumen Tomov
University of forestry, Sofia, Bulgaria

Abstract
About hundred insect species with alien origin are considered as crop pests in Bulgaria and five of them Coptodisca lucifluella Clemens, 1860, Garella musculana (Erschov, 1874), Arboridia kakogawana
(Matsumura, 1932), Phyllocnistis vitegenella Clemens, 1859 and Halyomorpha halys (Stål, 1855), have been
detected during the period 2016-2019. In the framework of a monitoring program for invasive alien species
of the University of forestry, a survey for the spread of recently detected alien crop pests was conducted in
various agrocenosis in Bulgaria. The results suggested that both species on walnut (Juglans regia L.) have
different current distribution in Bulgaria. The leafminer C. lucifluella appears to be widespread throughout,
but the Asian walnut moth G. musculana has limited distribution. The leafhopper A. kakogawana and the
leafminer P. vitegenella recently detected on grape (Vitis sp.) are still in an expansion phase of their invasion
process in Bulgaria and appear to be with limited distribution mainly in North Bulgaria. The Brown
marmorated stink bug H. halys is at present widely distributed in Bulgaria. The pathways, current distribution,
population status, and potential economic impact of recently detected species are discussed. It is expected
that the number of new introductions will continue to increase because of global trade and the fact that
there are many species not yet detected in Bulgaria but present in other European countries.
Acknowledgments: The study was conducted within the project: “Assessment of the impact of the alien
insects and the risk of their introduction in agrocenosis in Bulgaria” funded by the Scientific Sector of the
University of forestry.
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P2
The impact of native and alien herbivores on the invasion of the chlorophyte
Caulerpa cylindracea Sonder
Konstantinos Tsirintanis, Emmanouil Andriotis, Michail Ragkousis, Orestis Papadakis, Stelios Katsanevakis
University of the Aegean, Department of Marine Sciences, Mytilene, Greece

Abstract
Identifying the ecological traits and ecosystem processes that determine the invasion success of a species is
inherently complex. In marine ecosystems herbivory is one of the factors that regulate macroalgal
communities, affecting both native and alien algae. In shallow rocky reefs of the Aegean Sea, we performed
a six-month (May to October) herbivore exclusion caging experiment combined with transplantations of the
invasive chlorophyte Caulerpa cylindracea Sonder. The experiments were conducted in two sites, one in the
northern Aegean Sea, where the dominant herbivores are native (mainly the sea urchins Paracentrotus lividus
and Arbacia lixula and the fish Sarpa salpa) and one in the southern Aegean where the herbivorous guild is
dominated by invasive fish (Siganus luridus and S. rivulatus). Our aim was to investigate the role of native
and alien herbivores in the persistence of one of the most invasive species in the Mediterranean Sea, C.
cylindracea, as well as to examine the potential of its establishment in a developing macroalgal community
when relieved of grazing pressure. The applied experimental treatments: a) excluded both sea urchins and
large fish, b) excluded sea urchins only and c) applied no restrictions on herbivores (controls). At each
experimental surface, a number of C. cylindracea stolons were transplanted. Both native and alien herbivores
overgrazed the macroalgal community and rapidly depleted exposed C. cylindracea specimens. C. cylindracea
did not exhibit an invasive phase inside the caged surfaces in any stage of the experiment. On the contrary,
the chlorophyte exhibited a regressive phase throughout the experimental period. Our findings suggest that
both native and alien herbivores can deplete invasive algae, but when it comes to the invasion success of an
exotic species, other factors besides herbivory co-define the final outcome.

78
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?

P4
Regeneration potential of coastal and riparian communities invaded by large
herbaceous plant species
Margherita Gioria1, Vasiliki Balogianni2,3, Laura Gallego2,3, Amanuel Gebremichael4, Bruce Osborne2,3
1Institute of Botany, Czech Academy of Sciences, Pruhonice, Czech Republic. 2University College Dublin,
Dublin, Ireland. 3UCD Earth Institute, Dublin, Ireland. 4Teagasc, Wexford, Ireland

Abstract
Soil seed banks play a critical role in determining vegetation dynamics. Understanding the long-term impacts
of plant invasions on native communities and the measures needed to manage invasive alien plants requires
detailed assessments of changes in the above- and below-ground vegetation. Here, we address this issue by
comparing invaded and uninvaded seed banks at 16 sites in Irish riparian and coastal habitats invaded by four
large herbaceous plants (Gunnera tinctoria, Heracleum mantegazzianum, Impatiens glandulifera, and
Reynoutria japonica). To do so, we combined seed bank data collected in different years, before and after
seed dispersal, at different soil depths, to assess changes in the transient and persistent components of the
seed bank. Despite large differences in their life histories and reproductive strategies, as well as in the
characteristics of the invaded habitats, invasions by these perennial invasive species promoted changes
resulting in highly similar invaded seed bank communities, mainly weedy and characterised by reduced
species diversity and density. In contrast, invasions by the annual I. glandulifera were associated with only
minor changes in riparian seed banks. Interestingly, seed banks invaded by I. glandulifera did not include
seeds of other alien species, which were instead present in the adjacent, uninvaded, standing vegetation.
Our findings show that large invasive herbs tend to homogenise the seed bank flora, although they do this
over a different periods of time, with species such as R. japonica promoting rapid changes, whilst for others
this is slower and presumably related to different mechanisms promoting invasiveness, as well as the extent
of habitat degradation prior to invasion.
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P5
Contrasting effects of two major herbaceous invasive species on community and
ecosystem processes
Vasiliki Balogianni1,2, Margherita Gioria1,2,3, Dario Fornara4, John McIlroy4, Laura Gallego1,2, Mauricio
Mantoani1,2, Amanuel Gebremichael5, Bruce Osborne1,2
1UCD School of Biology and Environmental Science, University College Dublin, Belfield, Dublin, Ireland. 2UCD
Earth Institute, University College Dublin, Belfield, Dublin, Ireland. 3Institute of Botany, Czech Academy of
Sciences, CZ-252 43, Průhonice, Czech Republic. 4Agri-Food & Biosciences Institute (AFBI), Newforge Lane,
Belfast, United Kingdom. 5Teagasc, Environmental Research Centre, Johnstown Castle, Wexford, Ireland

Abstract
Invasive alien plants can promote long-term changes in native plant communities as well as their revegetation
potential by altering not only the diversity and composition of the standing vegetation but also the soil seed
bank. These changes can be associated with modifications in ecosystem processes, such as nutrient cycling
and C sequestration through changes in the quantity and quality of litter produced and other mechanisms
depending on invader traits, such as nitrogen fixation capacity. Here, we assessed changes in the vegetation
(above- and below-ground) and soil biochemical cycles associated with two major invasive herbaceous
species in Ireland, Gunnera tinctoria and Impatiens glandulifera. Vegetation changes were recorded at three
coastal grassland communities for G. tinctoria and three riparian communities for I. glandulifera. Soil seed
banks were collected in March and November 2018, to capture both the more persistent and transient
components of the seed bank, respectively. Soil samples were collected in summer 2017, spring 2018 and
autumn 2018 to characterise multiple physical, chemical and biological soil processes. These results indicate
that G. tinctoria dominated the more persistent component of the soil seed bank in invaded areas, causing
the displacement of several native species from species-rich coastal grassland communities and greatly
reduced the seed density of the native species. In contrast, I. glandulifera had no effect on the seed density
of the seedbank and, depending on the site, it created conditions that led to an increase in native species
richness. Soil analysis also showed that the two invaders differed substantially in their impact at the
ecosystem level, with little impact observed in sites invaded by Impatiens, in agreement with vegetation and
seedbank results. Our study indicates invader-specific differences in the reversibility of any impacts at the
community and ecosystem level and contrasting management efforts that might be required to restore preinvasion conditions.
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P6
Invasive woody species and their potential environmental impact on natural
riparian and lowland forests of Eastern Georgia (case study of the Gardabani
managed reserve)
Giorgi Kavtaradze1, Lado Basilidze1, Jan Pergl2, Besarioni Aptsiauri1, Nato Kobakhidze1
1V.Gulisashvili Forest Institute of Agricultural University of Georgia, Tbilisi, Georgia. 22. The Czech Academy
of Sciences, Institute of Botany, Průhonice, Czech Republic

Abstract
Here we present the primary results of impact assessment of potentially invasive alien woody species
(PIAWS) in the protected areas of Eastern Georgia. This work is a part of a large project "Survey of Potential
Invasive Alien Woody Species (PIAWS) in the Protected Areas of Georgia". Particularly, we focused our study
on alien species such as Robinia pseudoacacia, Ailanthus altissima, Gleditsia triacanthos, Amorpha fruticosa,
Ligustrum japonicum and Acer negundo in the context of the Gardabani managed reserve, which is located
in south-eastern part of Georgia. The reserve covers natural riparian forests. To assess the potential impact,
we used the generic impact scoring system (GISS) and we combined the literature data with direct field
observations. The impact is combined with the distributional and trait data in the reserve. Various impacts
were studied in the field (direct impact on plant, impacts on animals, indirect impacts on other species,
impact through transmition of diseases and parasites, impact through hybridization, impact on ecosystems).
As a result, it is clear that three potentially invasive woody species, namely Robinia pseudoacacia, Ailanthus
altissima and Gleditsia triacanthos have the potential to significantly affect the ecosystem of riparian and
lowland forests of the reserve. For the river bed area the main threat is Amorpha fruticosa. Ligustrum
japonicum and Acer negundo have currently generally low risk of impact in the reserve.
The research was supported by the research grant project, funded by Shota Rustaveli National Science
Foundation of Georgia.
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Invaders in biological communities and ecological networks: species
interactions, food chains and beyond
P8
Microbial response to the presence of invasive ctenophore Mnemiopsis leidyi in the
coastal waters of the northern Adriatic
Andrea Budiša1, Paolo Paliaga2, Jelena Dautović3, Tamara Djakovac1, Irena Ciglenečki-Jušić3
1Center for Marine Research, Ruđer Bošković Institute, Rovinj, Croatia. 2Juraj Dobrila University of Pula, Pula,
Croatia. 3Division for Marine and Environmental Research, Ruđer Bošković Institute, Zagreb, Croatia

Abstract
Seasonal invasions of ctenophore Mnemiopsis leidyi in the Adriatic are recorded since 2016, affecting
zooplankton and fish stocks. M. leidyi is known to release significant quantities of their total excreta as labile
dissolved organic carbon which support and control microbial production. Pico- and nanoplankton at the
fundaments of the marine food web can alter their activity and community structure by utilising labile organic
substrates. Besides, their rapid response to environmental disturbances can indicate ecosystem
perturbations. The influence of invasive blooms on the microbial community was investigated at five
locations in the coastal waters of Rovinj (Croatia), in 2019. The abundance of M. leidyi was determined by
visual census at the sea surface. Heterotrophic prokaryotes (HP), cyanobacteria (CB) and heterotrophic
nanoflagellates (HNF), were enumerated by epifluorescence microscopy. Dissolved (DOC) and particulate
organic carbon (POC) were measured by standard HTCO method. Ctenophore displayed a patchy distribution
ranging from 0.05-100 M. leidyi/m3. The microbial community mirrored a similar spatial pattern, indicating
coupling between them. Indeed, HP, CB and HNF were significantly more abundant at ctenophore
concentrations ≥ 1 M. leidyi/m3, increasing in numbers where M. leidyi was more abundant. In the absence
of ctenophore, values ranged: 0.08-0.9∙106 HP/m3, 2.6-6.5∙104 CB/m3 and 2.6-9.8∙103 HNF/m3, while
maximums of about 1.7∙106 HP/m3, 106 CB/m3, and 3.3∙104 HNF/m3, were found in swarms. Carbon content
(DOC, POC) was also found to be higher in swarms. It appears that HP utilises DOC resulting in increased
concentration of nutrients due to enhanced remineralisation. Consequentially, released nutrients might
stimulate CB growth. Greater abundances of HP and CB are consumed by HNF and sustain their rise in
abundance. We conclude that intensive blooms of M. leidyi influence major components of pico- and
nanoplankton, releasing dissolved surface-active organic matter that stimulates and fuels the microbial loop.
Support of MARRES project is acknowledged.

82
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?

P9
Functional trait differences between native and alien plant species in local
communities of different habitat types
Jan Divíšek1,2, Milan Chytrý1, Brian Beckage3, Nicholas J. Gotelli4, Zdeňka Lososová1, Petr Pyšek5,6, David M.
Richardson7, Jane Molofsky3
1Department of Botany and Zoology, Masaryk University, Brno, Czech Republic. 2Department of Geography,
Masaryk University, Brno, Czech Republic. 3Department of Plant Biology, University of Vermont, Burlington,
USA. 4Department of Biology, University of Vermont, Burlington, USA. 5Department of Invasion Ecology, The
Czech Academy of Sciences, Průhonice, Czech Republic. 6Department of Ecology, Charles University, Praha,
Czech Republic. 7Centre for Invasion Biology, Stellenbosch University, Matieland, South Africa

Abstract
In this study, we use functional trait analysis to address the question of how alien plant species become
integrated into native communities, and what makes them invasive? We hypothesize that alien species
integrate themselves into the margin of the trait distribution if the trait values of alien species are
considerably different from the mean values for the native community. If so, alien species are probably filling
empty niches in the community. Conversely, if the trait values of alien species do not differ considerably from
the mean value of the community, alien species are integrating themselves into the mean of the trait
distribution, and then they may be competing with the other resident species. To test these hypotheses, we
used vegetation plot data from the Czech National Phytosociological Database and the data on species
functional traits (e.g. maximum height, specific leaf area and seed weight) from trait databases (e.g. LEDA,
Pladias) and literature. We classified alien species according to the introduction-naturalization-invasion
concept to non-invasive naturalized species and invasive species. Then, we applied randomization tests to
test functional traits differences between alien and native species in vegetation plots classified to six habitat
types: Grassland and heathland vegetation, Ruderal and weed vegetation, Rock and scree vegetation,
Wetland vegetation, Scrub vegetation and Forest vegetation. According to our very preliminary results, traits
of both groups of alien species are in most vegetation plots statistically indistinguishable from the mean trait
of native species of the community. However, traits of invasive species seem to be, on average, more
different from the mean trait of native species than those of non-invasive naturalized species. With several
few exceptions, this pattern seems to be consistent across all considered traits and habitat types.
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P11
Studying invasive plants in their native habitats improves understanding of their
invasiveness: Alliaria petiolata and Glechoma hederacea as case studies
Mirjana Šipek, Eva Horvat, Nina Šajna
Department of Biology, Faculty of Natural Sciences and Mathematics, University in Maribor, Maribor,
Slovenia

Abstract
Recent studies suggest that environmental filtering is the main mechanism that controls the establishment
of alien plants into native plant communities. It is also known that traits of introduced species should be
dissimilar from the traits of native species only to a certain degree to enable establishment and invasiveness
at the same time. Several European plants are noxious weeds in the USA and intrinsically have a high
invasiveness capacity. However, in their native range some of them can be modest species, often occupying
marginal habitats, and while commonly present, they only occasionally form dense stands. For such species,
information about their trait variability across native habitats is critically important to improve the
understanding of their likelihood to become invasive and their invasiveness potential. We investigated the
variation in traits of native A. petiolata and G. hederacea populations across contrasting habitats: open
(disturbed), forest edge and understory. We evaluated various morphological, ecophysiological and
competition traits. The results show that in native habitats conditions cover wide gradients of light and soil
moisture, as well as interspecific competition (in G. hederacea) and herbivory (in A. petiolata). Both species
can become established at open, disturbed sites, however, denser stands can be found in semi-shaded
habitats. Both species exhibit characteristics reported for numerous invasive species: moderate tolerance
simultaneously to shade and drought, ability to survive along forest edges and to enter forest understories;
and some characteristics typical for ruderal plants.
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P13
Feeding habits of the alien Parupeneus forsskali (Fourmanoir & Guézé, 1976)
(Actinopterygii, Mullidae) from Cyprus
Michail Christina, Anneta Pyle, Niki Chartosia
Department of Biological Sciences, University of Cyprus, Nicosia, Cyprus

Abstract
The alien Red Sea goatfish, Parupeneus forsskali (Fourmanoir & Guézé, 1976) is an example of a Lessepsian
migrant, colonizing the Mediterranean through the Suez Canal. It was recorded for the first time in the
Mediterranean in 2004 and in 2014 expanded its range in the waters of Cyprus. The present study provides
for the first-time information on its diet and some biological aspects in its non-native habitat. A total of 167
specimens, 6 - 23.9 cm total length, were collected between July 2019 and January 2020 and were examined
in respect to sex, season and depth. Occurrence (F%), numerical (N%), gravimetric (W%) methods and the
index of relative importance (IRI) were used to analyze the diet composition of the Red Sea goatfish. The
overall diet of P. forsskali was dominated by Crustaceans, mainly Brachyura, while Polychaeta, Nematoda,
Mollusca and Echinodermata were secondary prey taxa. The growth parameters were determined using the
length-weight relationship for each sex and positive allometry was found. The study of the gonads showed
that the spawning period of P. forsskali starts in summer, while the length of the first sexual maturity was
determined in our samples around 12 cm. According to our results, the Red Sea goatfish has behavioral
variations related to its body size and its depth and habitat distribution. For instance, smaller fish live in
shallow sandy bottoms while larger fish are found in deeper hard bottoms. It seems though that P. forsskali
with its diverse diet, thrives in its new habitat and has a high potential to adversely impact the local
biodiversity.
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P14
Diet composition of the lionfish Pterois miles (J. W. Bennett, 1828)
(Scorpaeniformes: Scorpaenidae) in the sea of Cyprus
Anneta Pyle1, Christina Michail1, Demetris Kletou2, Periklis Kleitou3, Niki Chartosia1
1Department of Biological Sciences, University of Cyprus, Nicosia, Cyprus. 2Marine & Environmental Research
Lab, Limassol, Cyprus. 3School of Marine Science and Engineering, Plymouth University, Plymouth, United
Kingdom

Abstract
The Indo-Pacific lionfish Pterois miles is an opportunistic predator which has invaded the Mediterranean Sea
raising the alarm of scientists and managers. It was first recorded off Israel in 1991, and after two decades of
silence, two specimens were caught off the coast of Lebanon in 2012 indicating a new invasive event. The
species rapidly spread and established in the entire eastern Mediterranean basin. Its spread has been among
the fastest ever recorded for Lessepsian immigrants in the Mediterranean Sea. Information about its ecology
are still limited and impacts cannot be predicted with high confidence. The aim of this research was to
understand changes in the foraging behaviour of P. miles over seasons and life cycle. The diet composition
of 154 individuals between 7.6 cm and 35.2 cm total length was investigated by analysing the stomach
content of specimens caught in Natura 2000 areas of Cyprus, between October 2017 and February 2020.
Further, the length – weight relations and the maturity stage of the gonads of the individuals, were studied.
Our data suggest that lionfish transit from a crustacea-dominated diet, with Decapoda (shrimps) constituting
a preferential prey, to a fish-dominated diet through ontogeny. Adults tend to feed mainly on economically
important fish like picarel (Spicara smaris) and keystone fish species like damselfish (Chromis chromis). It
seems that native prey fish show greater naiveté towards lionfish, thus maybe they are more vulnerable
compared to alien prey species. Length – weight relationship indicated a positive allometric growth. A major
peak in the mean gonadosomatic index (GSI) was found in June. Pterois miles is a relatively new invasive
species for our marine habitats with no known predators, and our data show that it thrives upon feeding on
native prey fishes with important ecological and economical roles in the Mediterranean Sea.
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Consistent CSR strategy of daisy fleabane Erigeron annuus (L.) Pers. despite its high
morphological variability – a case study from Zagreb and Medvednica Mt., Croatia
Damjana Levačić, Sven D. Jelaska
Department of Biology, Faculty of Science, University of Zagreb, Zagreb, Croatia

Abstract
Alongside to direct destruction of natural habitats and changes in land use, invasive species are considered
one of the greatest threats to global biodiversity. Daisy fleabane Erigeron annuus (L.) Pers. is, based on
available data, among the most widespread invasive plants present in Croatia. Its invasive potential is aided
by phenoplasticity, which this research investigates. The variability of life traits (stem height, fresh and dry
leaf mass, length, width and leaf area, specific leaf area, leaf dry matter content) was examined at 18
locations throughout Zagreb and Medvednica Mt. Grime CSR strategies were calculated to plants from each
locality based on procedure by Hodgson et al. (1999. OIKOS 85:282-294). Majority of localities were in Zagreb,
given the dense forest vegetation prevailing on Medvednica Mt. which is not a suitable habitat for daisy
fleabane. Overall, 87 plant specimens and 435 leaves were measured and analysed using univariate and
multivariate statistics. Plants from all localities exhibited CR strategy except for two localities with C/CR plant
strategy. Populations with a more pronounced competitive strategy (i.e. C/CR) had higher leaf dry matter
content with smaller and lighter leaves and medium height stems. All measured stems reached height
between 60 – 166 cm. A population with highest stems and largest leaves inhabited well lit and nutrient rich
environment, secluded from the wind. Using ANOVA test, significant differences between localities were
found. According to the Tukey post-hoc tests, proportion of significant differences between pairs of localities
varied from 51-76% with Specific Leaf Area and plant height being the most diverse. They were found to be
14% and 12% higher in populations growing at altitudes above 300 meters compared to those growing at
lower altitudes, respectively. Hence, focus in subsequent research should be directed towards these
characteristics.
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P17
When a non-native herbivore finds a non-native host
Eva Horvat, Nina Šajna
University of Maribor, Maribor, Slovenia

Abstract
Plants cultivated in urban areas represent the largest source for introduced species. Originating from North
America, the honey locust tree Gleditsia triacanthos is a popular ornamental in Europe and has been reported
to escape cultivated areas. We recorded spontaneous occurrences of seedlings, saplings and young trees in
the wider urban area of Maribor, Slovenia. We investigated the possible reasons for dormancy release in
physically dormant honey locust seeds and their successful germination in urban environment. Our
investigations showed that the honey locust germination success can be related to an intriguing relationship
with another introduced species.
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Tree of Heaven leaf extract: A new generation of bioherbicides
Barbara Sladonja, Danijela Poljuha, Mirela Uzelac
Institute of Agriculture and Tourism, Poreč, Croatia

Abstract
Tree of Heaven (Ailanthus altissima Mill. Swingle) is invasive plant species listed on the EU Union list of
invasive alien species in Europe. A. altissima is successfully invading different habitats all over the world due
to fast growth and high tolerance of changing climate conditions. Thanks to its allelopathic invasive trait, A.
altissima inhibits growth and development of other nearby plant species. Ailanthone has been identified as
a major herbicidal compound responsible for allelopathic activity. Although its herbicidal effect has been
widely proved in laboratories, A. altissima extracts have never been tested against widespread weeds in
Croatia. Our study aims to investigate the herbicidal effect of its aqueous extracts on seed germination of
five common weeds in Croatia. To determine the relationship between extract's concentration and its
herbicidal activity, we tested 50%, 80%, and 100% aqueous extracts of fresh and dried A. altissima leaves.
Preliminary results clearly showed the reduction in plant germination rate in all tested weeds by the
increased concentration of both fresh and dried leaf extracts. The obtained results suggest the possible use
of extracts for pest control in integrated and ecological systems. The extraction method is straightforward
and economically viable. Besides, it could easily be applied in agriculture, urban gardening and preservation
of urban green areas, as well as in tourist resorts. The commercial development of this bioherbicide would
be feasible due to the wide distribution of the species and consequently the raw material availability.
Moreover, it could have a positive ecological effect on the reduction of the undesirable A. altissima
population.

89
Book of Abstracts

NEOBIOTA2020 - 11th International Conference on Biological Invasions

Vodice, Croatia, 15 – 18 September 2020

P19
Soil seed-bank dynamics of the closely related alien and native species
Lenka Moravcová1, Margherita Gioria1, Hana Skálová1, Petr Pyšek1,2
1Institute of Botany, Academy of Sciences of the Czech Republic, Průhonice, Czech Republic. 2Department of
Ecology, Faculty of Sciences, Charles University, Prague, Czech Republic

Abstract
Seed persistence in the soil plays a major role in the establishment of alien species and their spread.
Comparing the seed persistence of alien species with native species is not only important for assessing the
role of seed banks in plant invasions but also the long-term implications of invasion process. Here we
compared the differences in seed survival dynamics between naturalized alien plant species in the Czech
Republic and their close relatives, growing in the same habitats, in common-garden experiment. We aimed
to understand for how long seeds of naturalized alien and native species can persist in the soil and how they
germinate from the soil during the season. Seeds of 10 pairs of congeneric or confamiliar species were
collected in the field, tested for viability and buried in nylon bags in the soil in a common garden at the
Institute of Botany CAS, Průhonice in the autumn of 2015. Seeds were exhumed twice a year (spring and
autumn 2016, 2017, 2018) and numbers of germinated, living and dead seeds in the samples were counted.
After the exhumation the seeds were germinated under standard regime. Non-germinated seeds were tested
for viability by tetrazolium test. We found that naturalized alien species do not differ from native species in
the short-term seed persistence in soil, but they differ in the dynamics of seed germination. The greater
proportion of dormant seeds in the seed bank may provide the alien species with an advantage of proper
timing when environmental conditions are suitable for germination but the probability of seedling survival is
low. On the other hand, the higher seed germination of the native species can increase their competitive
ability under suitable conditions.
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P20
Transient effect of competitors of performance of Ambrosia artemisiifolia
Hana Skálová1, Jan Čuda1, Petr Pyšek1,2
1Institute of Botany, Academy of Sciences of the Czech Republic, Průhonice, Czech Republic. 2Department of
Ecology, Faculty of Sciences, Charles University, Prague, Czech Republic

Abstract
Ambrosia artemisiifolia, common ragweed, an annual plant native to North America, was unintentionally
introduced to Europe in the 19th century. Because of its negative impact on human health, agriculture and
biological diversity it is nowadays considered as one of the most dangerous European alien invaders. From
the Czech Republic it is known since 1883, currently it is recorded from more than 300 localities in 164 grid
cells (24%) of 12km x 11km in size, mainly in warm areas with high level of disturbances and dense
transportation networks. Competition by native species is considered as a sustainable tool for the control of
some invasive plant species. In a two-year garden experiment we investigated the effect of eight different
substrates and three competitive mixtures containing native species with similar ecological demands on the
performance of A. artemisiifolia, including its pollen production. The preliminary results indicate a strong
effect of the substrate. The effect of competitors was rather poor in the first year but very strong in the
second year, with different competitive abilities of different mixtures in individual years irrespective of the
competitors’ biomass. Our results also indicate very strong correlation between aboveground biomass of
Ambrosia artemisiifolia and the pollen production.

Key words: plant invasions, competition, native species,
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P21
Feeding habits of predatory thermophilic fish species from recently extended
distributional range in northeast Adriatic Sea, Croatia
Neven Iveša1, Marina Piria2, Martina Gelli3, Ivan Špelić2, Tena Radočaj2, Ana Gavrilović2
1University of Pula, Department of Natural and Health Sciences, Pula, Croatia. 2University of Zagreb Faculty
of Agriculture, Zagreb, Croatia. 3University of Zagreb, Faculty of Science, Zagreb, Croatia

Abstract
The widening range of distribution of thermophilic fish species has been noticed in the northern parts of the
Mediterranean, including the Adriatic Sea. It was observed that predatory thermophilic species, for example
bluefish Pomatomus saltatrix, adapt well to conditions in new habitats and form large populations in the
northernmost part of the Adriatic. Recent studies suggest an increased presence of the greater amberjack,
Seriola dumerili, the Mediterranean barracuda, Sphyraena sphyraena, the leerfish, Lichia amia and incidence
of pompano, Trachinotus ovatus, common dolphinfish, Coryphaena hippurus, and P. saltatrix in the northeast
Adriatic Sea (Istria, Bay of Medulin). These species were completely unknown for Istrian coast until the end
of the 20th century. Although, some of investigated species are not real “alien” this research could help in
understanding impact of global warming on species shifting ranges. Information on their diet in recently
extended distributional range in the eastern Adriatic Sea are completely missing. Hence, dietary assessment
was performed using frequency of occurrence (F%), numerical frequency (N%) and mass frequency (W%) in
the Bay of Medulin during 2017, 2018 and 2019. In total, 219 specimens were captured and analysed. The
index of relative importance IRI was calculated for each prey category. Diet overlap was calculated using
Schoener’s index, based on IRI. The main foods for C. hippurus were European pilchard, Sardina pilchardus,
and common squid, Loligo vulgaris. P. saltatrix consumed unidentified species from Sparidae family and T.
ovatus crustaceans from Mysidacea family. Different species from genus Atherina represented important
foods for L. amia, S dumerili and S. sphyraena. Great importance for L. amia represented fishes from family
Sparidae, for S. sphyraena from Carangidae family and for S. dumerili from Clupeidae and Muliidae family.
Analysis of diet overlap based on IRI suggests no diet overlap between analysed thermophile species from
Medulin Bay. Based on presented results it appears that these species found different trophic niches, but
knowledge of their impact on the entire community remains unknown.
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P22
Combining heavy metal and stable isotope analysis to disentangle contaminant transfer in
a freshwater community dominated by alien species
Paride Balzani1, Phillip J. Haubrock2,3, Francesco Russo1, Antonín Kouba3, Peter Haase2,4, Lukáš Veselý3,
Alberto Masoni1, Elena Tricarico1
1Department of Biology, University of Florence, Sesto Fiorentino (FI), Italy. 2Senckenberg Research Institute
and Natural History Museum Frankfurt, Department of River Ecology and Conservation, Gelnhausen,
Germany. 3University of South Bohemia in České Budějovice, Faculty of Fisheries and Protection of Waters,
South Bohemian Research Center of Aquaculture and Biodiversity of Hydrocenoses, Vodňany, Czech
Republic. 4University of Duisburg–Essen, Faculty of Biology, Essen, Germany

Abstract
Freshwater ecosystems are negatively impacted by various pollutants from agricultural, urban and industrial
wastewater including heavy metals. Moreover, freshwater ecosystems are often affected by alien species
introductions that can modify habitats and trophic relationships. Accordingly, the threat posed by heavy
metals interacts with those by alien species, as the latter can accumulate and transfer these substances
across the food web to higher trophic levels. While research on interactions among alien species is
progressing, less is known about the transfer of heavy metals within such communities. Therefore, we
analysed the concentration of 14 heavy metals (Al, As, Cd, Co, Cr, Cu, Fe, Hg, Mg, Mn, Ni, Pb, Se, Zn) of 11
species co-existing in the Arno river (Central Italy), mostly composed by alien species. To assess if
contaminants derived from the environment or contaminated prey, we coupled heavy metal analysis with
carbon and nitrogen stable isotope analysis derived from the same specimens. Crustaceans showed higher
heavy metal concentration than fish, except for Cd, Hg and Se that were higher in fish. Considerable
biomagnification along the trophic chain was found for Hg, while other metals were found to biodilute.
Additionally, ontogenetic differences as well as differences among varying tissues of fish (muscle, liver, and
gills) were found. In the light of the here presented results, in our study site heavy metal pollution seemed
not to be a primary reason for native species decline. However, alien species usually reach high biomass and
can generally tolerate and accumulate high pollutants concentrations, posing a risk for predatory species and
humans, too. A combined effect of environmental filtering and increased competition potentially contribute
to the disappearance of native species with lower tolerances.
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Permeability of Protected Areas to Non-Native Species
Kathrin Holenstein1,2, Will Simonson3, Kevin Smith4, Tim Blackburn5,6, Anne Charpentier1,2
1CEFE, CNRS, Montpellier, France. 2University Montpellier, Montpellier, France. 3WCMC, Cambridge, United
Kingdom. 4IUCN, Cambridge, United Kingdom. 5UCL, London, United Kingdom. 6Institute of Zoology,
Zoological Society of London, London, United Kingdom

Abstract
Protected areas (PAs) are a key element of global conservation strategies with the aim to protect important
habitats and species from various threats, including non-natives species (NNS). But how effective are they at
resisting NNS incursions? In this study, we investigated how the presence of NNS in close proximity to PAs
influence the community of NNS present in PA. We compared the composition of terrestrial and freshwater
non-native plants and animals present in Norwegian PAs and belts of 5 km width around them. We found
that NNS were present in only 23% of the PAs despite the fact that 90% of the belts were colonized by at
least one NNS. When a NNS was present in a PA, the probability of its presence in the belt was in average
0.63. Of those present in both, the PA and belt, 59% were recorded earlier in the belt, suggesting a time lag
of NNS introductions into PAs. Further, we highlighted that 40% of the NNS present in PAs, and only 12% of
the NNS present in the belts, were associated with severe or high ecological impact and were listed in the
Norwegian Black List 2012. This study is the first one looking at relationships between NNS present in PAs
and in the immediate vicinity of PAs. We emphasize NNS presence circumjacent to PAs is a potential indicator
for NNS presence in PAs. We underline the importance of our results for the early detection and prevention
of NNS incursion in PAs.
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Spreading of non-indigenous Indo-Pacific copepod Pseudodiaptomus marinus Sato,
1913 in eastern Adriatic coastal and transitional waters
Olja Vidjak1, Tija Damjanović1, Srđana Rožić2, Tanja Šegvić Bubić1, Natalia Bojanić1, Jerko Hrabar1, Jasna
Arapov1, Marta Skračić3
1Institute of oceanography and fisheries, Šetalište I. Meštrovića 63, Split, Croatia. 2Institute for Environment
and Nature, Ministry of Environment and Energy, Radnička cesta 80, Zagreb, Croatia. 3University Department
of Marine Studies, Graduate study Ecology and protection of the sea, University of Split, R. Boškovića 37,
Split, Croatia

Abstract
Indo-Pacific calanoid copepod Pseudodiaptomus marinus Sato, 1913 is spreading globally through ballast
water release in port areas. In the last 5-year period during regular zooplankton surveys in coastal and
transitional waters, this species was recorded in three new Adriatic localities closely connected to port
activities: port of Šibenik (Krka estuary), near port of Ploče (Neretva estuary) and near Northern port of Split
(Vranjic Bay). Specimens of P. marinus were found in the samples collected with vertically hauled plankton
nets (53 and 125 µm mesh size) during night hours when the species is known to migrate into the water
column, as opposed to its daytime life strategy which includes a predominantly benthic habitat. The species'
identity was confirmed through morphological identification using light and SEM microscopy, and through
DNA barcoding. Overall, P. marinus occurred in low abundances (0.1-60 ind. m-3), but the presence of
individuals of both sexes as well as juveniles and egg-carrying females indicates a successful population
establishment at all investigated sites. So far, we could not detect any adverse influence in the indigenous
zooplankton composition and abundances, due to P. marinus colonization. However, in order to evaluate the
full extent and possible consequences of P. marinus spreading, it is necessary to continue monitoring of the
affected localities as well as to extend targeted surveillance to other major Croatian ports.

95
Book of Abstracts

NEOBIOTA2020 - 11th International Conference on Biological Invasions

Vodice, Croatia, 15 – 18 September 2020

P26
An updated inventory of neophytes reported for Romania
Paulina Anastasiu1, Culiță Sîrbu2, Gavril Negrean3, Ioana Minodora Sîrbu3, Mihaela Urziceanu3, Athanasios
Alexandru Gavrilidis4, Adrian Oprea5
1University of Bucharest, Faculty of Biology & Botanic Garden "D. Brandza", Bucharest, Romania. 2”Ion
Ionescu de la Brad” University of Agricultural Sciences and Veterinary Medicine, Iași, Romania. 3University of
Bucharest, Botanic Garden ”D. Brandza”, Bucharest, Romania. 4University of Bucharest, Bucharest, Romania.
5”A.I. Cuza” University, Botanic Garden ”A. Fătu”, Iași, Romania

Abstract
The previous list of neophytes in Romania, which included 365 taxa, was published in 2009. Since then
research on alien plants has intensified at national level, so new data have become available, making it
necessary to update the list of neophytes reported for Romania. The new list includes about 800 taxa, more
than double the number in the list published in 2009. For each taxon, the following types of information are
provided: family, native range, life form, distribution in the country, way of introduction, current invasive
status, impact on ecosystems, author, year and locality of the first report, status of the species in our country
according to the Euro+Med database. The increased number of neophytes in the current list is only partially
due to new introduction or recent reports. The following categories have also been added to the current list:
alien plant species mentioned by various bibliographic sources, but omitted from the original list for various
reasons; species mentioned in the Flora Europaea as being naturalised in Romania; some European or
Mediterranean species that some authors consider to be native to Romania, but for which there are
insufficient arguments in this regard; some species for which, although known as plants grown in Europe
before 1492, there is insufficient evidence that they are archaeophytes in Romania; alien species previously
reported as escaped from cultivation or naturalised, but considered extinct due to the absence of more
recent data; naturalised species in some botanic gardens in the country. All these categories are discussed
and explained in greater detail in the paper. In the new list of neophytes, the information on distribution in
Romania’s historical provinces and in the Danube Delta, the author, the year and locality of the first report,
and the invasive status in Romania are updated and analysed.
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Eastward spread of the ragweed leaf beetle Ophraella communa towards the
Pannonian plain and the Balkans
Gerhard Karrer1, Mladen Zadravec2, Benno Augustinus3, Heinz Müller-Schärer3, Yan Sun3, Barbara Horvatić4,
Paula Prpić5, Dejan Kulijer6
1

Institute of Botany, University of Natural Resources and Life Sciences Vienna, Gregor Mendel Street 33, 1180
Vienna, Austria. 2Antuna Stipančića 12, HR–10000 Zagreb, Croatia. 3Department of Biology, University of
Fribourg, 1700 Fribourg, Switzerland. 4Oroslavska 1, HR–49243 Oroslavje, Croatia. 5Božidarevićeva 9, HR–
10000 Zagreb, Croatia. 6National Museum of Bosnia and Herzegovina, Zmaja od Bosne 3, 71000 Sarajevo,
Bosnia and Herzegovina

Abstract
Since the first documentation of the occurrence of the multivoltine ragweed leaf beetle Ophraella communa
in Europe near the Milano airport (Boriani et al., 2013, Bosio et al. 2014) and Southern Switzerland (MüllerSchärer et al. 2014) this species behaves invasively, expanding its distribution towards the Northeastern part
of Italy (Augustinus et al. 2020) and the adjacent parts of Slovenia (Seljak 2017) and Croatia (Zadravec et al.
2019). In 2018 several more populations of O. communa were registered by Karrer (unpublished) from Trieste
towards Ljubljana along the highway E61. In 2019 several more populations south and east of Ljubljana were
detected, linked to subordinated roads and railroads. In Slovenia the easternmost finding was 35 km east of
Ljubljana. The populations in Croatia agglomerate in 2018 southeast of Zagreb and more than doubled its
range to the east and west in 2019 (Zadravec, Horvatić & Prpić, unpublished). Two new observations are
documented most recently in the iNaturalist database (https://www.inaturalist.org/observations/50185018)
by the user “danamihaimileazachi” for Romania in Bucharest (near the airport). Most recently, Kulijer
(unpublished) found Ophraella communa in Northern Bosnia & Hercegovia not far from the Croatian
populations. Thus, the invasion of O. communa to the southern part of the Pannonian plain as well as to the
central part of the Balkans is ongoing. For 2020, we expect some more findings in direction of the central
part of the Pannonian plain (Hungary), Serbia, and Austria (Follak et al. 2014) Long distance dispersal like the
occurrence in Bucharest last year might have been promoted by vehicles (cars, trucks trains, airplanes).
Entrapment and transport by motor vehicles is documented by Zadravec (2019) and Karrer (in Schmidt 2020).
We assume that the expansion at the local scale is rather due to the well-developed flight ability of the
beetles. Zadravec et al. (2019) stated that the beetle might be able to produce three or more generations
per year under the climatic conditions of the southwestern Pannonian plain, and Augustinus et. al. (2020)
predict four to five generations per year and highest population build-up for the most suitable areas in
Europe, i.e. for northern Italy and parts of western Russia and western Georgia. This makes an effective local
expansion of the populations very plausible. The spread of Ophraella communa is a continuing process that
can be “monitored” better if more researchers working in the field, and even the general public, are made
aware of this beetle. The local spread looks continuous whereas the regional spread represents rather a
discontinuous process due to very uncertain containment in people’s vehicles and traffic routes.
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P29
Road: an oasis for opportunistic species in an arid environment
Maria Bernardos1, Carmen G Rodríguez2, Manuel F Miranda2, Guacimara Espinel1, José R Arévalo1
1Department of Botany, Ecology and Plant Physiology, University of La Laguna, 38204, LA LAGUNA, TENERIFE,
Spain. 2Gabinete de Estudios Ambientales, S.L.U.38591, TENERIFE, Spain

Abstract
The analysis of the road edge effect is useful to understand how infrastructure causes environmental
variability, making easier the establishment and spread of exotic species that can be or behave as invasive
ones. We studied road edge effects on the route inside and on the border of the Timanfaya National Park, in
Lanzarote (Canary Islands). Although this National Park is of an eminently geological nature, its conservation
and the large number of endemisms make this protected area an authentic laboratory to research. Native
and non-native vascular plant species were recorded in 66 sample locations along 20 km of route (4 km of a
dirty road open to the public; 4 km of a private dirty road, where entry is only allowed with a permit; and 12
km of road inside the National Park, where it is only permitted the touristic buses to run). We analysed the
effects of distance from road on species richness patterns and biodiversity (beta-diversity) at two distances
from the edge of the road (0–1 and 2–3 m) in both sides of the road. The results revealed that, at roadside
environment border, just on the edge of the road, there were more species richness with respect to the
interior. Opportunistic species, including some invasive ones, were the ones that benefited from colonizing
this first meter after the roadside. Even though the Timanfaya National Park is well preserved because its use
is limited, the transit of vehicles or walkers through these infrastructures puts this protected natural area at
risk favouring the arrival and the establishment of new invasive species. The project has been funded by CACT
(Centros de Arte, Cultura y Turismo de Lanzarote).
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Molecular evidence for absence of Bidens connata in Eastern Europe
Maria A. Galkina1, Olga V. Razumova2,3, Igor O. Yatsenko1, Olga V. Yatsenko2, Yulia K. Vinogradova1
1N.V. Tsitsin Main Botanical Garden of Russian Academy of Sciences, Moscow, Russian Federation. 2N.V.
Tsitsin Main Botanical Garden of Russian Academy of Sciences, Moscow, Russian Federation. 3All-Russia
Research Institute of Agricultural Biotechnology, Moscow, Russian Federation

Abstract
Earlier we found that Bidens species growing in Europe, which is cited in many literary sources as an alien
North American B. connata Muehl. ex Willd. is in fact a European species of hybrid origin of B. × decipiens
Warnst. (= B. frondosa L. × B. cernua L.), described by C. Warnstorf back in 1895. Now we continue to compare
the genomes of B. connata and B. × decipiens by molecular genetic methods. The material is the offspring of
F1 samples of B. frondosa, B. connata and B. cernua collected in 2018 in the states of Minnesota and
Wisconsin (USA), grown from seeds in the greenhouse of N.V. Tsitsin Main Botanical Garden of Russian
Academy of Sciences, as well as samples of B. × decipiens, B. frondosa and B. cernua, collected in Eastern
Europe (Belarus and European part of Russia). Nucleotide sequences of nuclear (ITS 1–2) and chloroplast
(trnL–trnF and rpl32–trnL) DNA have been studied. Analysis of the ITS 1–2 site showed that B. connata
individuals in North America have no ambiguous sequence readings at all, which excludes the possibility of
their hybrid origin. At the same time, European B. × decipiens have ambiguous readings in several positions
of the alignment, indicating in favor of the hybrid origin of this taxon. Analysis of sites of chloroplast DNA
confirmed that both taxons, B. connata and B. × decipiens are evolutionarily close to B. cernua.
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Environmental filtering of alien plant invasion in metropolitan forests. The role of
vertebrate dispersion
Roser Rotchés-Ribalta1, Nancy Gamboa-Badilla2, Enrique Álvarez1, Corina Basnou1, Joan Pino1
1CREAF, Cerdanyola del Vallès (BCN), Spain. 2Escuela de Ingeniería Forestal (Instituto Tecnológico de Costa
Rica), Cartago, Costa Rica

Abstract
Forest invasion by non-native plant species is still largely unknown, despite it might drive and modulate plant
community assembly. This is particularly relevant in habitats embedded in human-transformed landscapes,
which hold higher risk of invasion due to increased disturbance regime and higher propagule pressure
associated to land-use changes and anthropogenic activities. Habitat invasion by alien plants is also
influenced by species invasiveness, which strongly depends on species traits, particularly dispersal type.
Wind-dispersed species can be effective plant invaders, particularly as part of a strategy of gap detection,
and are well represented in regional alien floras. However, vertebrate-dispersed species are well-known to
be key actors in Mediterranean forest assembly. And although forests are among the least invaded habitats,
many alien plant species thrived and invaded deeply shaded relatively undisturbed forests. For this, we
explored plant invasion patterns in metropolitan forests of Barcelona province (NE Spain), combining a
specific field sampling with regional database. We compared presence, richness and abundance of total alien
plant species and those of both vertebrate and non-vertebrate dispersed species, taking landscape and
environmental correlates into account. Metropolitan forests were more invaded than those of the rest of the
province. Moreover, alien flora in these forests was dominated by vertebrate-dispersed species, yet the
regional species pool showed a bias towards non-vertebrate-dispersed ones. Forest fragmentation was
positively associated to presence, richness and cover of vertebrate-dispersed plants, while urban cover was
positively associated to cover of non-vertebrate-dispersed species. Plant dispersal syndromes were
associated with forest historical type, with vertebrate-dispersed species being mostly concentrated in old
forests and vice versa. The current study warns about the high invasion degree of metropolitan forests by
alien plants and the high proportion of vertebrate-dispersed species, most of them being able to colonize
relatively undisturbed forests and persist or even expand along succession.
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P32
Comparing populations of Ambrosia artemisiifolia in Ukraine and Poland depending
on local habitat conditions
Tetyana Dvirna1, Oksana Kucher1, Liudmyla Zavyalova1, Myroslav Shevera1, Katarzyna Bzdęga2, Barbara
Tokarska-Guzik2
1M. G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine, Kyiv, Ukraine. 2Institute of
Biology, Biotechnology and Environmental Protection, Faculty of Natural Sciences, University of Silesia in
Katowice, Katowice, Poland

Abstract
Ambrosia artemisiifolia is an invasive alien species in both Poland and Ukraine. It was most probably
cultivated as a medicinal plant, in Poland as early as in the 18th century, where it was first recorded as an
escape in 1873. In Ukraine, the first records for cultivation are in 1914-18, although the first record as an
escape was in 1925. We compared A. artemisiifolia populations growing in different habitat conditions over
three (in one case two) successive growing seasons. Sites all had established populations of the speсies of
more than 200 individuals within an area of at least 30 m2. In Ukraine, U1 was a sandy area with ruderals, U2
a stand of anthropogenic herbs. In Poland, P1 was a disused railway, P2 a dry meadow. Population density
data were collected twice a year at each site in 14 plots of 0.5 × 0.5m, in accordance with the methodology
developed under the EU Action FA1203 COST-SMARTER (Lohmmen et al. 2017). We investigated some of the
main population characteristics of A. artemiisifolia, namely, abundance, density, mortality, and vitality
structure. It established that the Ukrainian populations are similar in general, they are characterized by a
tendency to a decrease in all indicators that indicate the presence of regressive processes. According to
vitality structures, both populations are becoming depressed, which can be associated with spontaneous
succession processes. The two Polish populations differ from year to year. Populations are unstable, and
overall remained much more in equilibrium and characterized by fluctuation dynamics. Our results showed
that the dynamics of A. artemisiifolia at the population level at the sites studied became rapidly
distinguishable (even in such a short research time), and may be driven by changes in climate, local weather,
plant density, habitat and vegetation type and also land use.
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WeedClim: Identifying Emerging Weeds
Michael Glaser1, Stefan Dulllinger1, Swen Follak2, Zdeňka Lososová3, Dietmar Moser1, Jana Bürger4, Filip
Küzmič5, Urban Šilc5, Franz Essl1
1Division of Conservation, Vegetation and Landscape Ecology, University of Vienna, Vienna, Austria. 2Institute
for Sustainable Plant Production, Austrian Agency for Health and Food Safety, Vienna, Austria. 3Department
of Botany and Zoology, Faculty of Science, Masaryk University, Brno, Czech Republic. 4Institute for Land Use,
Crop Health, Faculty of Agricultural and Environmental Sciences, University of Rostock, Rostock, Germany.
5Research Centre of the Slovenian Academy of Sciences and Arts | ZRC SAZU ∙ Jovan Hadži Institute of Biology,
Ljubljana, Slovenia

Abstract
Arable ecosystems are created and shaped by human activities. Accordingly, the arable flora in Europe (and
elsewhere) – i.e. “weeds” – is made up of a particularly high proportion of alien species, many of which have
only spread during the last decades and have substantial impacts on agricultural production. Under climate
change and increasing demands on agricultural production, the pressure to increase yields will likely further
rise in the decades to come, while new weed species are likely to be introduced or spread further. Thus,
understanding the historic trajectories of weed species and predicting the fate of emerging weeds under
environmental change is crucial for developing adaptive agricultural management. Here, we will introduce
WeedClim, a project aimed at analyzing historic and future changes of the spatio-temporal trajectories of
weed species composition and richness in agricultural fields in Central Europe. For the purpose of WeedClim
and together with a team of collaborators, we have compiled a large database on weed relevés from the
study region. Using this database, we will i) analyze historic changes in weed composition from the great
agricultural intensification (i.e. mid- 20th century) onwards, ii) analyze changes in trait profiles for past,
present and future weeds, iii) identify emerging alien weed species that have the potential to cause major
economic losses, iv) model the future invasion risk of these species under different scenarios of climate and
land use changes, and v) develop management strategies in close cooperation with stakeholders to reduce
the future spread and impacts of emerging weeds. In this presentation, we will present WeedClim and
showcase key results. We will give particular attention to interdisciplinary aspects of the project such as the
approaches and methods of cooperation with farmers and agricultural stakeholders.
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P34
Factors driving invasion of alien Prunus serotina Her., Duchesnea indica (Andrews)
Th.Wolf and Impatiens parviflora DC. into lowland forest fragments in NE Slovenia
Mirjana Šipek1, Nina Šajna2, Eva Horvat2
1Faculty of Natural sciences and Mathematics, UM, Maribor, Slovenia. 2Faculty of Natural sciences and
Mathematics, Maribor, Slovenia

Abstract
Recent studies from Central Europe show increased numbers of alien plant species in forest ecosystems.
Various forest communities remarkably differ in susceptibility to invasions, while lowland fragmented forests
are among the most invaded. Distribution of alien plants in forest fragments is determined particularly by
fragment spatial characteristics, adjacent land use, abiotic factors and disturbances present in forests. To
assess the current distribution of alien plants and to predict new potential alien invaders in the lowland forest
fragments in NE Slovenia we surveyed 48 fragments differing in spatial characteristics. Among all recorded
alien plants, our results enabled us to identify alien species that can further expand their current range:
Prunus serotina, Duchesnea indica, and Impatiens parviflora. They were detected in 25%, 19% and 48% forest
fragments, respectively. Using logistic regression analysis, we extracted factors that significantly influence
the presence of each species. Models included variables of fragment configuration, environmental data
estimated from Ellenberg`s species indicator values based on species composition data and variables of
anthropogenic pressure in each forest. The set of variables that significantly affect the probability of each
species presence in a fragment is species specific. Our results show that the likelihood of P. serotina presence
decreases with increasing light and nutrients, as well as with increasing walking paths frequency. Significant
factors increasing the likelihood of D. indica presence are the increasing temperature and increasing human
presence (walking paths inside, roads and urban areas within 200 m). The likelihood of I. parviflora presence
increases with increasing roads, perimeter to area ratio and moisture. Our results outline specific ecological
requirements of each species studied. Our findings can help build improved predictive models of a further
spread of mentioned alien plants. Presented approach should became an indispensable part of forest
management practice.
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P35
Two faces of a park: the source of invasions and habitats for threatened native
plants
Martin Vojík1,2, Jiří Sádlo1, Petr Petřík1, Petr Pyšek1,3, Matěj Man1, Jan Pergl1
1Institute of Botany, Czech Academy of Sciences, Pruhonice, Czech Republic. 2Faculty of Environmental
Sciences, Czech University of Life Sciences, Prague, Czech Republic. 3Department of Ecology, Faculty of
Science, Charles University, Prague, Czech Republic

Abstract
Ornamental plants are a common subject of study in landscape architecture but the ornamental flora and its
significance specifically for biological invasions have only become a research topic in the last decade. We
surveyed 89 parks in Czech Republic, that included palace gardens, chateaus and countryside parks, in various
landscape and socioeconomic contexts. We aimed to (i) make complete inventories of alien taxa
spontaneously spreading in parks from cultivation or arriving from their surroundings, (ii) describe their
richness, diversity, frequency and abundance, (iii) explore the relationship between alien species
performance, socioeconomic factors and management practices used in the parks, (iv) assess the invasion
potential of the recorded taxa and (v) their interaction with threatened native species occurring in the parks.
Our results show that (i) the numbers of escaping invaders are relatively few and their population sizes
limited given the great numbers of cultivated taxa in the parks; (ii) there are many invasive plants which
arrive to the parks from surrounding urban landscapes; and (iii) many parks represent refugia for threatened
native species and vegetation types. We found 242 alien taxa escaping from ornamental plantings, 21 of
them recorded as such for the first time hence representing new additions to the alien flora of the Czech
Republic. The most abundant alien species were invasive neophytes Impatiens parviflora and Robinia
pseudoacacia. On the other hand, parks that are maintained by regular management (e.g. removal of shrub
and tree saplings in specific habitats to maintain open sites and steppe localities) provide habitats for many
threatened native species that disappear from the current landscape. We recorded 102 Red List species,
including four critically threatened species. Our study indicated that parks have similar role in invasions as
other sites in urbanized landscapes but they also provide habitat for many native species.
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P36
Using invasive species biomass for post-fire recovery: Reuse, Regenerate and
Reforest
Florian Ulm1, Joana Jesus1, Sergio Chozas1, Adelaide Clemente1, Cristina Marques2, Nuno Borralho2, Cristina
Máguas1
1Centre for Ecology, Evolution and Environmental Changes (cE3c), Lisboa, Portugal. 2RAIZ – Forestry & Paper
Research Institute, Aveiro, Portugal

Abstract
Problems arising in recently burned areas are mainly connected to the complete loss of aboveground biomass
and vegetation cover. At the same time there is an increasing likelihood of pyrophytic invasive species spread
after fire events, as for example Acacia spp. In the R3forest project we evaluate a potential solution that aims
to increase water and soil properties and helps with reforestation of burned areas by creating swales along
contour lines of hill slopes and mulching the ditches with woodchips (WC) derived from standing burned
biomass and with green waste compost (GWC) derived from nearby invasive Acacia plants. Harvesting Acacia
spp. biomass decreases invasive species pressure and its’ woodchips are a good feedstock to produce high
quality GWC, which can serve as a soil amendment and nutrient source for newly planted trees. Three
treatments are realized: creating only swales, swales filled with WC and swales filled with WC and GWC.
Subsequently, three tree species are planted on the swale ridges, which have a potential for exploitation as
forestry species and differing growth rates: eucalyptus (Eucalyptus globulus), cork oak (Quercus suber) and
stone pine (Pinus pinea). We hypothesize decreased water stress and increased growth rates in contrast to
normal plantations for the swale treatments overall, with best plant performance in treatments receiving WC
and GWC, followed by the WC application. Other potential outcomes are an increase in soil organic matter
and soil health, as well as higher infiltration rates and higher soil moisture. Apart from monitoring soil and
the health of the planted trees, we also propose to observe natural vegetation patterns to evaluate the effect
of the treatments on the regeneration of native species. This project aims to create a transdisciplinar example
of post-fire reflorestation, diminishing invasive species pressure whilst bolstering native species emergence
and maintain a productive forest landscape.
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P37
Do the landscape metrics explain the invasion level in urban river valley? Case study
on plant invasions from southern Poland
Robert Hanczaruk1, Agnieszka Kompała-Bąba1, Wojciech Bąba2
1University of Silesia in Katowice, Katowice, Poland. 2Institute for Ecology of Industrial Areas, Katowice,
Poland

Abstract
In the period of the climate changes and progressive degradation of the natural environment, the protection
of riverside habitats seems extremely important. One of the main threats to natural vegetation of river valleys
is the invasion of alien plant species. They cause decrease in biodiversity of riverside ecosystems and
frequently modify habitat conditions. In 19 squares [1 x 1 km] along the Kłodnica river, which is one of the
main rivers of the strongly urbanized and industrialized part of the Silesian Upland (southern Poland), we
found 33 invasive alien plant species. The highest number of squares were occupied by Solidago gigantea
(19), Conyza canadensis (19) and Reynoutria japonica (15). We examined, which landscape metrics can
explain the distribution of invasive plants along the Kłodnica valley. We distinguished 4 main classes of land
use according to Corine Land Cover 2018. The mean cover of invasive taxa was significantly higher in sport
and leisure (51.5%), urban (47.6%), as well as industrial sites (44.0%) than in agricultural and forest areas
(25.7%). The richness of invasive species was positively correlated with lands covered by urban buildings, city
parks and allotment gardens, length of local roads, as well as with population density. In contrast, the
abundance of invasive plant was negatively correlated with areas of agricultural and forestry land use. All of
mentioned correlations were statistically significant (p ≤ 0.05).
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P38
Escapes from allotment gardens - the threat for urban rivers vegetation? Case study
from the Kłodnica valley (southern Poland)
Robert Hanczaruk
University of Silesia in Katowice, Katowice, Poland

Abstract
At the turn of the 19th and 20th century many ornamental plant species were brought to Europe and planted
in gardens, allotments, urban parks. Some of them had features such as: rapid growth rate, high rate of
generative reproduction and vegetative propagation, effective use of nutrients, wide ecological amplitude
that allowed them to "escape" from cultivation and spread rapidly into surrounding environment. Due to the
high level of disturbances, urban river valleys are particularly sensitive to invasions. One of them is Kłodnica
valley - the main river of the Upper Silesian Industrial District (southern Poland). It is considered as one of
the most heavily transformed rivers in Poland. 19 squares of the ATPOL 1 x 1 km square grid along the
Kłodnica valley in Gliwice was established during 2012-2019 in order to determine: (i) the dynamics of
changes in the distribution of Aster novi-belgii, Helianthus tuberosus, Parthenocissus inserta and (ii) factors
facilitating or limiting their spread. The highest increase in the number of occupied squares was recorded for
Aster novi-belgii (from 1 to 7), followed by Helianthus tuberosus and Parthenocissus inserta (from 2 to 6).
Taking into account the distance between the first and last record, Aster novi-belgii spreads the furthest
down the river (about 7.3 km), followed by Helianthus tuberosus and Parthenocissus inserta (4.1 km).
Periodical flooding of the banks, hydrotechnical and earthworks, and the transfer of diasporas of invasive
species together with the soil were the main factors that enabled alien species to spread. In contrasts mowing
of the valley banks and lack of soil on the concrete blocks of the valley banks hamper the spread of alien
species.
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P39
Early stages of the common myna (Acridotheres tristis) invasion in Kruger National
Park
Klára Pyšková1,2, Llewellyn Foxcroft3,4, Petr Pyšek2,1
11Department of Ecology, Faculty of Science, Charles University, Prague, Czech Republic. 22Czech Academy
of Sciences, Institute of Botany, Department of Invasion Ecology, Průhonice, Czech Republic. 3Scientific
Services, South African National Parks, Skukuza, South Africa. 4Centre for Invasion Biology, Department of
Botany and Zoology, Stellenbosch University, Stellenbosch, South Africa

Abstract
The common myna (Acridotheres tristis), also known as Indian myna, is a bird from the Sturnidae family,
native to southern and south-eastern Asia. The species has been introduced to many parts of the world
including Australia, North America, South Africa and various Indian ocean islands. The IUCN SSC Invasive
Species Specialist Group listed Indian myna as one of the world’s 100 worst invasive species. Since mynas
adapt very well to urban environments, in many places they have become pests, threatening biodiversity, as
well as having serious impacts on agriculture and the economy and becoming nuisance to humans, even
posing a health hazard. Indian myna was introduced to South Africa in around 1900 into the Kwa-Zulu Natal
province, established succesfully and managed to produce populations reaching millions of individuals. The
species is now found in a large part of eastern South Africa, including Kruger National Park. Mynas can
compete with native bird populations due to their agressive behaviour and adaptability, which makes them
a serious concern for conservation in natural areas. In several urban areas adjacent to Kruger National Park,
mynas established successfully in the mid-1990s, and at first, some vagrants were occasionally seen in the
park from about 2000s. Park management aimed to eradicate the birds to prevent their establishment in
natural areas. In our paper we present data collected by park rangers, staff and tourists on Indian myna
sightings. We collected ~100 records over 25 years, allowing us to monitor the early stages of what is clearly
becoming an establishment of this invasive bird species, despite the eradication efforts, and reconstruct its
invasion dynamics in one of the most iconic protected areas of the world.
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P40
Cytological variability and seed germination of hybrid Fallopia × bohemica in Europe
Martina Kadlecová1, Martin Vojík1,2, Josef Kutlvašr1,2, Fanny Dommanget3, François Marie Martin3, André
Evette3, Kateřina Berchová Bímová1
1Faculty of Environmental Sciences, Czech University of Life Sciences Prague, Kamýcká 129, Suchdol, 165 00,
Prague, Czech Republic. 2Institute of Botany, Czech Academy of Sciences, CZ-252 43, Průhonice, Czech
Republic. 3LESSEM Research Unit, INRAE, 2 rue de la papeterie, 38402, Saint-Martin-d’Hères, Grenoble,
France

Abstract
Invasive knotweed taxa (Fallopia spp.) are one of the most invasive plants worldwide. They successfully
spread to many different habitats where they produce huge stands, outcompete native species and their
presence leads to loss of biodiversity and reduces many ecosystem services. The invasive success of
knotweeds is increased through hybridization, as the hybrids are more vital and competitive than parental
taxa. Our research is focused on cytological variability and generative reproduction of the hybrid between
Japanese knotweed (F. japonica var. japonica, 2n = 88) and giant knotweed (F. sachalinensis, 2n = 44, 66, 88),
i.e. Bohemian knotweed (F. × bohemica, 2n = 44, 66, 88, 98). The study is concentrated on ploidy level
variability and genome size screening of populations across the Europe (France, Germany, Czech Republic)
and on germination of seeds collected from female plants of referred all taxa. The preliminary results show
differences between French and other populations, thus there was detected high cytological variability of
the hybrid in the Grenoble region. There were the most common hybrid plants octoploid (2n = 88) of both
functional genders (hermaphrodite plants, female plants), which is not true in Germany and Czech Republic
(these hybrids are mostly 2n = 66). Germination rate of seed varied from 0% to 100% and strongly depends
on population and mother plant. The results suggest that in some populations the backcrossing is common
and the hybrids are able produce viable seeds. In such localities the vitality of hybrids is enormous and large
hybrid swarms are present there. Successful generative reproduction has direct impact to management of
knotweeds in such localities, because the managers should prevent not only vegetative spreading, but also
prevent the plant from setting seeds.
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The invasion of Cyprus water bodies by the red swamp crayfish (Procambarus
clarkii): a pressure exerted to fragile aquatic bodies
Athina Papatheodoulou1, Niki Chartosia2, Elena Tricarico3, Angeliki Martinou4, Margarita Hadjistylli5
1I.A.CO Environmental & Water Consultants Ltd, Nicosia, Cyprus. 2Department of Biological Sciences,
University of Cyprus, Nicosia, Cyprus. 3Department of Biology, University of Florence, Sesto Fiorentino (FI),
Italy. 4Joint Services Health Unit, British Forces Cyprus, Akrotiri, Cyprus. 5Department of Environment,
Ministry of Agriculture, Rural Development and Environment, Nicosia, Cyprus

Abstract
The red swamp crayfish Procambarus clarkii is a nearctic species, native to south-central United States,
included in the List of Invasive Alien Species of Union concern (EU IAS Regulation). It was first introduced in
Cyprus for angling and reservoir stocking in the 1980s: since then its distribution has been expanding and
local populations on the island are unfortunately thriving. Samplings were conducted to study the
distribution of the species for the first time, which until recently was thought it can only be found in
reservoirs. To our surprise, the red swamp crayfish has been found in 29 water bodies across Cyprus: 18
reservoirs, 8 river water bodies, 2 artificial lakes and 1 natural lake. Wetlands in the Mediterranean ecoregion are unique in terms of biodiversity and ecosystem services provisions with a key functional role to the
hydrological network. The lentic and lotic bodies with the red swamp crayfish face intra- and interannual
discharge fluctuations, due to the highly variable precipitation pattern of the semi-arid Mediterranean
climate. The highly invasive nature of the species, its omnivorous behaviour and burrowing ability make
Cypriot wetlands extremely fragile in terms of biodiversity conservation and structural maintenance. At least
one protected native species, Potamon potamios, is considered to be directly impacted by the red swamp
crayfish through competition. The presence of the red swamp crayfish in more water bodies across the island
is highly plausible, hence there is an urgent need for understanding better its distribution, abundance and
interactions with native wildlife. National Action Plans and management measures are currently being
developed in order to minimize the pressures and threats posed to the native wildlife by the red swamp
crayfish. Other approaches such as citizen-science should also be considered in order to complement
National Action Plans undertaken by the authorities.
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Distribution Pattern of Invasive Alien Woody Species in Protected Areas of Eastern
Georgia (South Caucasus)
Giorgi Kavtaradze1, Lado Basilidze1, Jan Pergl2, Petr Vahalik3, Elizaveta Avoiani1
1V.Gulisashvili Forest Institute of Agricultural University of Georgia, Tbilisi, Georgia. 2The Czech Academy of
Sciences, Institute of Botany, Průhonice, Czech Republic. 3Department of Forest Management and Applied
Geoinformatics Faculty of Forestry and Wood Technology, Mendel University in Brno, Brno, Czech Republic

Abstract
Here we present the first results of the project aimed at potentially invasive alien woody species in the
protected areas of Eastern Georgia. Particularly, we focus on Robinia pseudoacacia, Ailanthus altissima,
Paulownia tomentosa, Gleditsia triacanthos, Amorpha fruticosa, Ligustrum japonicum and Acer negundo.The
field study was conducted in Eastern geobotanical districts of Georgia. Our research is accumulating data for
the whole study areas with indication of abundance, distribution of target species and habitat description.
First year observations revealed that distribution pattern and abundance are different in mountain and
lowland forest habitats. Robinia pseudoacacia and Ailanthus altissima, which are distributed in almost every
study site in high densities, both in lowland forest habitats and lower forest zones (the highest is recorded at
the height of 1000 m above sea level). Gleditsia triacanthos and Amorpha fruticosa are highly abundant in
riparian forests. In the same habitat type occurs Ligustrum japonicum but reaches only medium abundances.
Paulownia tomentosa is characterized by low, random, fragmented-grouped abundance and only occurs in
Lagodekhi Protected Area. Acer negundo was found only rarely, but its invasive behavior elsewhere in Europe
indicates, that its distribution and spread should be monitored in the future.
The research was supported by the research grant project, funded by Shota Rustaveli National Science
Foundation of Georgia.
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What is the future of native freshwater crayfish in Croatia?
Ivana Maguire1, Leona Lovrenčić1, Marin Grgurev1, Martina Temunović2
1University of Zagreb, Faculty of Science, Department of Biology, Zagreb, Croatia. 2University of Zagreb,
Faculty of Forestry, Zagreb, Croatia

Abstract
European indigenous crayfish species (ICS) experience major declines in their populations’ sizes and numbers.
They are threatened by habitat degradation and pollution, overexploitation, climate change and spreading
of non-indigenous crayfish species (NICS) that outcompete ICS through competitive exclusion and diseases
transmission (eg. crayfish plague). In Croatian freshwaters four ICS and three NICS are distributed, with
records of severe declines in ICS numbers and prevalence. Development of effective management plans for
threatened ICS and threatening NICS are urgently needed in Croatia. Hence, our goal was to forecast potential
future distribution for two ICS (noble and stone crayfish) and two NICS (signal and spiny-cheek crayfish) in
Croatian freshwater habitats under different climate change scenarios. We used Species distribution models
(SDMs) and different modelling algorithms were developed using presence only records of the four species
as well as a set of environmental predictors that were selected based on their ecological relevance. Obtained
SDMs results enabled us to evaluate the potential future distribution range and overlap of the two NICS and
the two ICS under different climate change scenarios. ICS in the rivers of continental Croatia will be under
the highest negative impacts of NICS and management efforts should be focused onto this region. Acquired
results are discussed within the frame of the future ICS conservation programs development.

112
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?

P47
First record of polychaete Nereis funchalensis (Langerhans, 1980) in the Adriatic sea
Ante Žunec, Petra Lučić, Ivan Cvitković, Marija Despalatović, Jelena Nejašmić, Ante Žuljević
Institute for oceanography and fisheries, Split, Croatia

Abstract
Marine polychaete Nereis funchalensis (Langerhans, 1980), originally described from Madeira, is a species of
Nereididae family with native distribution in tropical and subtropical Atlantic, Red and Black sea, and in the
Mediterranean around the Iberian peninsula, coasts of Morocco and Algeria. In the Atlantic, it was recorded
on all of the islands of the Macaronesian archipelago and also the coast of Senegal. This species is usually
found in the lower mediolittoral photophilic algae up to 25 meters of depth, in the mussel Perna perna beds,
and in the calcareous algae communities. We found a single specimen coincidentally during a survey on algae
biodiversity on the island of Blitvenica, in the central Adriatic sea, Croatia. Polychaete was found in October
2016 in the algal samples collected from rocky bottom dominated by Cystoseira species, at the depth of 10
m. Species determination is provided based on observations using light microscopy, and it resembles
description of the species from the coast of Malaga, provided by San Martin et al., 1982. Our finding
represents the first record of Nereis funchalensis in the Adriatic sea. Taking in consideration its recorded
Mediterranean distribution, restricted to the western Mediterranean basin, it is unclear if its occurrence in
the Adriatic sea represents its natural expansion of the Mediterranean population or introduction of the
species of unknown origin.
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P48
Species Composition of Native and Introduced Plants Across Land-use Types in
Central Nigeria.
Quadri A Anibaba1, Rahila M. Yilangai1, Zingfa Wala1, Sonali Saha2
1A. P. Leventis Ornithological Research Institute, University of Jos Biological Conservatory, Jos, Nigeria.
2Miami Dade College, Miami, USA

Abstract
Biological invasion has been identified as one of the major threats to biodiversity and ecosystem function.
However, studies on introduced plant species and their potential ecological impact on natives are limited in
Nigeria. We investigated the abundance of native and introduced plant species across land-use types and
growth habit in Jos metropolis, central Nigeria. We compared native and introduced plant species abundance
across growth habit and land-use types. Individuals of natives and introduced plant species were sampled
across 45 randomly selected plots on farmland, roadsides, and riparian land-use types. Identified and
recorded plants were categorized into herbaceous annuals, herbaceous perennials, and woody perennials
growth habit. Negative binomial Generalized Linear Model (GLM) was used to test for the differences in the
abundance of native and introduced plant species across growth habit and land-use types. Introduced plant
species were relatively fewer, but are two times higher in abundance than the natives across land-use types.
Across growth habit, introduced herbaceous perennials are three times higher in abundance than their native
counterpart. Also, introduced wood perennials are significantly abundant than their corresponding natives.
However, there is no significant difference between introduced and native herbaceous annuals. This finding
will direct conservation management plans on native species and provide baseline information for further
studies on introduced species invasions in Nigeria.
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Management of invasive species from decision makers to practitioners:
lost in translation or on the right track?
P49
Recent advances in predicting impact of a biological control agent
Yan Sun, Heinz Müller-Schärer
Dep. of Biology, University of Fribourg, Fribourg, Switzerland

Abstract
Predicting the impact of a biological control agent on target plant invader populations remains a challenge in
weed biological control due to the manifold demographic and genetic interactions. In a recent
multidisciplinary study, we quantified the impact of the invasive plant Ambrosia artemisiifolia on seasonal
allergies and health costs across Europe and estimated the reduction in the number of patients and health
costs that may be obtained by biological control, i.e., by the recently and accidentally introduced ragweed
leaf beetle Ophraella communa. We could show that biological control of Ambrosia, once Ophraella has
reached its suitable range, will reduce the number of patients by 2.3 million and the health costs by Euro 1.1
billion per year (https://www.nature.com/articles/s41467-020-15586-1). We now further explore the effects
of climate change on the distribution and abundance of Ophraella: (i) we describe the niche shift of Ophraella
already observed in Europe only seven years after its first discovery in 2013, and explore how this affects the
predicted current and future cover of the ragweed infestations by the beetle. (ii) We estimate beside its
distribution also the abundances of the beetle by integrating distribution modeling with climate-dependent
vital rates (http://onlinelibrary.wiley.com/doi/10.1002/eap.2003/full). This will allow to predict where we
expect high Ophraella population build-up, a prerequisite of biological control impact. Our studies clearly
indicate that the currently estimated economic costs of invasive alien plants that affect human health greatly
underestimate the real costs and thus also the benefits from biological control. It also shows that while
biological control is in large part an applied science, it involves targeted manipulations of species interactions
and thus offers great opportunities for testing hypotheses of basic ecology and evolution with regard to
species interactions and climate change.
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P51
Utilizing wasteland and roadside grasses – A risk of spreading invasive plant
species?
Päivi Marjaana Hassani1, Elisa Vallius1, Saija Rasi2, Kai Sormunen3
1University of Jyväskylä, Jyväskylä, Finland. 2Luonnonvarakeskus, Jyväskylä, Finland. 3Mustankorkea oy,
Jyväskylä, Finland

Abstract
Invasive plant species need to be controlled efficiently and utilizing bio-masses in energy and fertilizer
production provides climate friendly solutions. This research concentrates in the treatment of bio-masses
containing invasive species by anaerobic digestion and composting. The aim of the experiments was to
investigate the safety of digestion and composting residues in fertilizer use through seed germination tests
of invasive plant species. Nationally harmful invasive species Lupinus polyphyllus, Heracleum spp., Impatiens
glandulifera and Avena fatua were chosen due their wide abundance and costs for society. Seeds were tested
through processes for presenting situation of harvesting time not meeting recommendations and causing
risk for nutrient circulation. Study combines results from tunnel and windrow composting, anaerobic
digestion in laboratory and farm-scale in mesophilic conditions. The aim of experiments was to evaluate
effects of treatment type, time of exposure, temperature, and static pressure with different types of seeds.
Also impact of pH has been examined with alkaline and acidic conditions. Dormant seeds are well protected
against harsh conditions and can survive through various stress factors but are also becoming vulnerable as
more factors are combined and time of exposure is extended. Our results suggest that risk for utilizing
harmful invasive species is growing with mesophilic temperatures and single treatments as conditions of
processes aren´t stable. One-month treatment with windrow composting and anaerobic digestion showed
high risk for dormant seeds of Lupinus polyphyllus seeds to survive, whereby extending the processing time
it was reduced substantially. Hard-coated seeds are more durable but are breakable with combination of
thermophilic temperatures, moisture and static pressure. Alkaline and moist conditions predispose different
type of seeds for other stress factors causing destruction.
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P52
How to create grassland valuable for livestock production on the site invaded by
Solidago species?
Magdalena Szymura1, Tomasz Henryk Szymura2, Barbara Król3, Sebastian Świerszcz4, Peliyagodage C.D.

Perera1, Agnieszka Rożek1
1Institute

of Agroecology and Plant Production, Wrocław University of Environmental and Life Sciences,
Wrocław, Poland. 2Department of Ecology, Biogeochemistry and Environmental Protection, University of
Wrocław, Wrocław, Poland. 3Department of Animal Nutrition and Feed Science, Wrocław University of
Environmental and Life Sciences, Wrocław, Poland. 4Botanical Garden-Centre for Biological Diversity
Conservation, Polish Academy of Sciences, Warszawa, Poland

Abstract
Biodiversity and ecosystems functioning are threatened by biological invasions, land use and climate
changes. Grasslands are an important element of the Central European landscapes due to providing a wide
range of ecosystem services. Nowadays, in Europe large areas of grasslands have been abandoned, invaded
by alien plants, and lost their functionality. Hence, there is an increasing need for effective management,
which can both suppress invaders and restore community functions. Communities with high functional
diversity are generally more resistant to invasion. Therefore, an increase in biodiversity, together with the
reduction of coverage of invading species is the primary target of the habitat restoration. From a long term
perspective of maintaining restored grasslands the hay quality is very important, by ensuring the financial
efficiency of grassland productivity. Moreover, the conversion should be relatively fast and financially
feasible. One of the most common invasive plants on the abandoned lands in Europe are Solidago species (S.
gigantea and S. canadensis). In this study, we would like to answer the question: which method of Solidago
eradication is the best, in the long run, according to grasslands quality and productivity? A field experiment
where grassland was restored on area overgrowth by dense stands of Solidago spp. in 2013 was established.
Different methods of Solidago spp. eradication and grassland species seed introduction were studied. A
negative correlation between hay quality and biomass was observed. The method of goldenrods eradication
influence the hay biomass, but not quality. The seed addition affects both quality and biomass production.
The highest biomass and the lowest quality was recorded on plots where no seeds were applied, while using
fresh hay gives the best quality and high biodiversity, but lowest biomass production. The results underline
that ensuring high quality of grassland the seed application is necessary, while the eradication method is less
important.
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P53
Power to the people, break down the silo: an open checklist recipe to create GRIIS
Belgium
Lien Reyserhove1, Tim Adriaens1, Quentin Groom2, Sonia Vanderhoeven3,4, Amy Davis5, Diederik Strubbe5,
Damiano Oldoni1, Peter Desmet1
1Research Institute for Nature and Forest (INBO), Brussels, Belgium. 2Meise Botanic Garden, Meise, Belgium.
3Belgian Biodiversity Platform, Brussels, Belgium. 4DEMNA - Service Public de Wallonie, Gembloux, Belgium.
5Gent University, Gent, Belgium

Abstract
We showcase the reproducible approach towards an open alien species registry followed by the TrIAS project
in Belgium. Many initiatives tried to consolidate alien species information into centralised databases. The
data these registries contain on introduction dates, origin, pathways, invasion stage etc. are typically used
for publications but not openly available nor versioned. As project funding is often limited, many initiatives
face sustainability problems and their datasets are not updated anymore. The country checklists of the IUCN
Global Register of Introduced and Invasive Species (GRIIS), a comprehensive registry initiative in support of
national governments, heavily relied on these non-sustainable project initiatives. GRIIS requires country
editors to feed data and for quality control, a huge task given the range of taxa and environments. In Belgium,
we created a software pipeline to automatically update the Belgian GRIIS register from individual taxonomic
checklists maintained by the experts themselves in the format they want. Using an R recipe, their fields are
standardized and published to GBIF where experts are acknowledged through citation. From these, we then
harvest GRIIS Belgium. Regular updates ensure it has the latest information and is versioned. The process
doesn’t require expert time and prevents propagation of mistakes in databases through publication of
derived products. It flags inconsistent information on a species in different checklists which can feedback to
the checklist curators and ensures provenance of records is clear to the user. GRIIS Belgium contains almost
3000 alien species but is far from perfect. We envisage future updates, quality control, coupling with new
alien species occurrences in datasets and empowering the expert community to publish and maintain their
own checklists. The recipe assisting data holders in standardizing their checklists is open and can be applied
to other regions of the world wanting to strengthen their evidence base for IAS policy.
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P54
A pipeline for feeding headline indicators on the state of invasions and to prioritize
emerging alien species
Tim Adriaens1, Toon Van Daele1, Quentin John Groom2, Sonia Vanderhoeven3,4, Amy Davis5, Diederik
Strubbe5, Lien Reyserhove1, Peter Desmet1, Damiano Oldoni1
1Research Institute for Nature and Forest (INBO), Brussels, Belgium. 2Meise Botanic Garden, Meise, Belgium.
3Belgian Biodiversity Platform, Brussels, Belgium. 4DEMNA - Service Public de Wallonie, Gembloux, Belgium.
5Gent University, Gent, Belgium

Abstract
Imagine you're automatically alerted when new alien species appear in your country, new introduction
pathways open or an established species jumps out of it’s lag phase and increases in protected areas. We
showcase an operational workflow generating indicators for invasions based on openly published checklist
and occurrences data on GBIF using data from the TrIAS project in Belgium. Checklist based indicators at
country level include the (cumulative) number of introductions of alien species in time and the pathways
associated with alien species introductions. R functions were developed to break this down to taxa,
environments, native ranges and degree of establishment. Indicators can be restricted to the Union Concern
species of the EU IAS Regulation. Second, we developed occurrence based indicators to provide information
at species level. Pre-processing creates an occurrence cube for alien taxa with data aggregated at 1km level.
From this cube we build indicators of (re)appearing and emerging species in Belgium. Emerging species show
a significant increase in their occupancy or number of observations in recent years. Generalized Additive
Modeling and simple decision rules were applied to analyse time series of occupancy and number of
observations inside and outside protected areas of the NATURA2000 network. We used all data on alien and
native species at the rank of class as a covariate to compensate for survey effort bias. Several ranking
procedures were then applied to create a prioritized list of species to inform decision making and provide
trend information useful for risk assessment and risk management. The seamless, open data flows and open
software tools allow for yearly updates when new checklist information or new datasets are added to GBIF.
As such, it can easily be applied to other countries or regions of the world wanting to strengthen their
evidence base for IAS policy and management.
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P55
Open occurrence data for IAS risk mapping in Belgium
Amy J.S. Davis1, Tim Adriaens2, Rozemien De Troch3, Peter Desmet2, Quentin Groom4, Damiano Oldoni2, Lien
Reyserhove2, Sonia Vanderhoeven5, Diederik Strubbe1
1Ghent University, Ghent, Belgium. 2Research Institute for Nature and Forest, Brussels, Belgium. 3Royal
Meteorological Institute of Belgium, Brussels, Belgium. 4Meise Botanical Garden, Meise, Belgium. 5Belgian
Biodiversity Platform, Brussels, Belgium

Abstract
Forecasting the risk of invasion by alien species in response to climate change has become a crucial goal in
ecology and biodiversity conservation. Due to their ease of implementation, correlative species distribution
models (SDMs) are extremely appealing for explaining and predicting the risk of species establishment under
climate change. However, there are some caveats to forecasting with species distribution models which can
present barriers to the development of robust risk maps in support of IAS policy and decision making: 1)
uneven data availability arising from geographic sampling bias; 2) forecasts are not accompanied with a
measure of uncertainty; and 3) the heavy influence of the chosen statistical model or algorithm on predicted
risk. To address these problems, we have developed a risk modeling workflow using data from the TrIAS
project. The workflow is based on GBIF data and openly published environmental data layers characterizing
climate and land cover. It requires only a species name and generates an ensemble of machine learning
algorithms stacked together as a meta-model to produce the final risk map at 1 km2 resolution. Risk maps
are generated automatically for standard IPCC greenhouse gas emission scenarios (RCP) and are
accompanied by maps illustrating the confidence of each individual prediction across space, thus enabling
the intuitive visualization and understanding of how the confidence of the model varies across space and
RCP. The effects of sampling bias are accounted for using the sampling effort of the higher taxon the
modelled species belongs to (e.g vascular plants). Our risk maps provide an evidence-base in anticipation of
alien species under future climate change in Belgium. They can be used to support risk assessments and guide
surveillance efforts on alien species in Belgium. Our open source workflow and ancillary data products can
be used to generate risk and confidence maps across Europe.
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P56
International Year of Plant Health - of interest for invasion science?
Uwe Starfinger1, Rob Tanner2
1Julius Kühn-Institute - Federal Research Centre for Cultivated Plants, Braunschweig, Germany. 2European
and Mediterranean Plant Protection Organization (EPPO/OEPP), Paris, France

Abstract
The United Nations has declared 2020 as the International Year of Plant Health (IYPH) with the aim to raise
awareness on the importance of protecting plant health in order to ensure human nutrition and to protect
the environment. A major threat to plant health is the continuing introduction and spread of noxious
organisms or pests. Under the International Plant Protection Convention (IPPC) a pest is any species injurious
to plants or plant products. As this definition includes indirect damage, e.g., via competition, invasive alien
plants (IAPs) in the sense of the CBD are also plant pests in the sense of the IPPC. Therefore, awareness raising
is a necessity both for the protection against IAS and plant pests, and cooperation between the sectors is
mandatory. The European and Mediterranean Plant Protection Organisation (EPPO) has an active work
programme on invasive alien plants which, inter alia, conducts pest risk analysis for IAPs not currently widespread in the region. These risk assessments may form the scientific basis for regulation, e.g., under the EU
IAS regulation (1143/2014). However, IAPs which pose a risk solely for cultivated plants are by definition not
covered by the IAS regulation. Regulation of these noxious organisms is currently not implemented in the EU
but may potentially use the Regulation (EU) 2016/2031 on protective measures against pests of plants. We
consider that the IYPH is an opportunity to raise awareness about these species and to include them in the
regulation. Our presentation details a framework of the possibilities to achieve this aim.
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P57
Biosecurity: the true cost of failure and landscape mis-management.
Michael P Bald
Founder of Got Weeds?, Royalton, USA

Abstract
When Biosecurity comes to mind, we think of imported insect pests, root fragments in transported soils, and
stowaway species carried around on boats and watercraft. The impact of non-native invasive species on
fragile or vulnerable ecosystems can be severe, and management of those impacts is often laborious and
expensive. There is real value in the preventive measures associated with Early Detection / Rapid Response
measures, but demonstrating or pinpointing that value can be difficult. Management of invasive species
includes public outreach, education, prioritization of efforts, documentation of progress, and long-term
monitoring; all of these fit under the Stewardship umbrella and all come with costs. Sometimes our actions
can even backfire and undo previous good work, and again, the cost is real. This presentation will highlight
management of three terrestrial plant species from a cost perspective over extended timeframes with
manual methods. Wild parsnip is a heavy seed spreader, the buckthorns fit in among the fruiting shrub
species, and Japanese knotweed is a rhizomal propagator. Infestation sites are unique, but lessons do
emerge as managers engage multiple project locations. Management can seek either full eradication or some
measure of containment and site transition. In transitioning landscapes toward a more resilient and diverse
condition, each site and each target species carry particular nuances. Those details directly impact
management costs, and while it is generally best to avoid a focus on singular species, this presentation will
offer some insight regarding total effort and project cost over seven to nine years of narrowly focused
control. An understanding of that necessary effort will assist future planners and better justify the cost of
responsible, proactive Biosecurity awareness.
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P58
Geostatistical modelling for invasive plant species distribution mapping and
visualisation using spatio-temporal data
Katarzyna Bzdęga1, Adrian Zarychta1, Roksana Zarychta2, Sylwia Szporak-Wasilewska3, Barbara TokarskaGuzik1
1Institute of Biology, Biotechnology and Environmental Protection, Faculty of Natural Sciences, University of
Silesia in Katowice, Katowice, Poland. 2Institute of Geography, Faculty of Exact and Natural Sciences,
Pedagogical University of Krakow, Kraków, Poland. 3Water Centre WULS, Institute of Environmental
Engineering, Warsaw University of Life Science, Warszawa, Poland

Abstract
Plant species distribution modelling focused on forecasting their spread is an essential for maximizing
efficiency and economy for management of invasive species. The aim of the study was to model the current
spatial distribution of invasive Heracleum sosnowskyi and to predict its coverage with geostatistical tools and
space time pattern mining. The field data were acquired in dates of species optimum development on
selected area in 2017-2019 to generate spatio-temporal cover pattern of the invasive plant species H.
sosnowskyi, and then predict its spatial distribution in 2020 with the use of SGS (Sequential Gaussian
Simulation) and Space Time Cube. To visualise the spatial variability of the analysed species, variograms in
HE2 area and years were created. In order to verify the correctness of the conducted modelling the crossvalidation was tested. The values of each calculated error (e.g. Mean Error, Root Mean Square, Average
Standard Error, Mean Square Error) oscillated from 0.0008 to 0.7942, whereas Root Mean Square
Standardized Error took values more than one i.e. between 1.2685 and 1.9725. These error values underline
correctness of SGS. For the purpose of this study, the collected field data were tested for the presence of
spatial autocorrelation by computation of the Local Outlier Analysis (Anselin Local Moran's I Statistic) and
Emerging Hot Spot Analysis z-score for the analysed species on the area in three years. The results showed
that z-score (3.42-12.75) indicate significant clustering of spatial phenomena, which confirmed the existence
of a spatio-temporal patterns. The results revealed new, consecutive hot spots of Heracleum which were
appearing in HE2 area. Although further research is needed with other species, the preliminary results
indicate that the determined spatio-temporal pattern with calculated autocorrelation may be applied to
effective predict and monitor the spread of invasive species.
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ALIENS, an Italian network to share experiences and solutions
Sandro Bertolino1, Lucilla Carnevali2, Valentina La Morgia3, Andrea Monaco2, Elena Tricarico4
1University of Turin, Turin, Italy. 2Institute for Environmental Protection and Research, Rome, Italy. 3Institute
for Environmental Protection and Research, Ozzano Emilia (BO), Italy. 4University of Florence, Florence, Italy

Abstract
A budget of about 60 million €, more than 50 projects since 1996: these numbers make Italy one of the
countries with the largest number of EU LIFE projects dealing with invasive alien species (IAS), and
representing a unique wealth of information, experiences and solutions. To take full advantage of the
knowledge gained by these projects, in 2017, the ‘Italian Network of LIFE projects dealing with IAS’ was
established under the coordination of the Institute for Environmental Protection and Research (ISPRA). With
31 participating projects, and more than 60 IAS experts involved, the network provides an extraordinary
opportunity to share data and experiences, and exploit the technical skills acquired through the management
actions. To provide an overview of the LIFE projects related to IAS we performed an analysis on data retrieved
from project websites and EU LIFE database, or directly asked to project managers. Most of the LIFE projects
focused on control and eradication (73%), tackling the IAS issue in a wide variety of habitats, from freshwater
(33%) to terrestrial ecosystems (29%), and even to the highly-threatened islands (14%). Plants (41%) and
animals (36%) were equally represented, with the ‘top ten’ of species including well known and widespread
IAS (Carpobrotus spp., Robinia pseudoacacia, Procambarus clarkii, Rattus spp., Sciurus carolinensis). LIFE
projects are committed to dissemination and communication, gathering helpful data on citizens’ attitude
towards IAS. For this reason, the network aims at producing evidence of the impacts of IAS, identifying the
best tools to improve awareness of the general public about the issue, and promoting training actions for
competent authorities and local agencies involved in IAS management. As further aim, the network would
like to promote a shift in the focus of LIFE projects towards prevention, moving from control to eradication,
for tackling more efficiently the risks posed by biological invasions.
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P61
Identifying and assessing pathways of unintentional introduction and spread of
invasive alien species – a case study for Poland
Wojciech Solarz1, Karolina Mazurska1, Zygmunt Dajdok2, Wiesław Król1, Kamil Najberek1, Adrian Zarychta3,
Andrzej Pasierbiński3, Alina Urbisz3, Agnieszka Smieja4, Henryk Okarma1, Barbara Tokarska-Guzik3
1Institute of Nature Conservation, Polish Academy of Sciences in Cracow, Krakow, Poland. 2Department of
Botany, University of Wrocław, Wroclaw, Poland. 3Institue of Biology, Biotechnology and Environmental
Protection, Faculty of Natural Sciences, University of Silesia in Katowice, Katowice, Poland. 4Silesian Botanical
Garden in Radzionków, Radzionków, Poland

Abstract
The EU Regulation on IAS requires the Member States to carry out a comprehensive analysis of the pathways
of unintentional introduction and spread of IAS of Union concern and to identify the pathways which require
priority action. For Poland, this assessment was carried out in 2018, based on the pathway classification
recommended by the European Commission. A sample of 83 species was used, including IAS of Union concern
and those included in Polish national law. The impact of each species on biodiversity, the economy, human
health, and ecosystem services was assessed, as well as their occurrence in Poland. Species were then
assigned to one or more pathways accounting for their introduction and spread. Introductions of species
whose impact is high but which are absent in Poland, present only in captivity or cultivation, or have a very
restricted distribution, were given the highest priority, which decreased with decreasing impact and for
widespread species. The total result for each pathway was calculated by summarizing the risks resulting from
introducing all the species assigned to the pathway.
The top 5 pathways are:






Pet / aquarium / terrarium species
Natural dispersal across borders of IAS that have been introduced through other pathways
Botanical garden / Zoos & Aquaria
Transportation of habitat material
Ornamental purposes other than horticulture.

After analysis of costs and benefits and feasibility of management, ‘Pet/aquarium/terrarium species’ and
‘Ornamental purposes other than horticulture’ were selected as the two priority pathways for which action
plans were developed.
The authors express their gratitude to contributors who carried out assessments of IAS for this project.
The study has been carried out under the project “Development of principles of control and combating
invasive alien species along with pilot actions and social education” and co-financing from European Union
funds in frameworks of the programme the Infrastructure and the Environment 2014-2020.
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Preserving Sava River Basin Habitats through Transnational Management of
Invasive Alien Species – Sava TIES project, Interreg Danube Transnational
Programme
Luka Basrek1, Ivana Sučić2
1Zeleni prsten Public Institution of Zagreb County, Samobor, Croatia. 2Zeleni prsten Public Institution of
Zagreb, Samobor, Croatia

Abstract
River corridors, containing different habitat types and connecting different landscapes and regions, are
important natural ecological corridors. At the same time, these vital parts of ecological networks are proved
to be pathways of the invasive alien species (IAS) expansion. Natural distribution of IAS by regular floods
makes rivers and floodplains particularly exposed to plant invasions. Invasive plants destroy the natural
habitats and the corridor connectivity, demanding an increased input into biodiversity conservation
activities, at the same time causing damages to water management, forestry, agriculture, health-care, and
other sectors. The spread of the IAS has been recognised as one of the main threats to the unique biodiversity
of the Sava River Basin (SRB) which demands a transboundary river basin-wide approach. The Sava TIES
project addresses these challenges and has set the objective to reduce habitat fragmentation and improve
the connectivity of the SRB ecological corridor by developing cross-sectoral measures for monitoring, control
and eradication of IAS in the protected areas. At seven pilot sites in four countries (Slovenia, Croatia, Bosnia
and Herzegovina, and Serbia) different mechanical, chemical and biological methods of removing plants, such
as the Japanese knotweed, False indigo bush, Goldenrod, Common milkweed and Tree of heaven, have been
tested. In all four countries, IAS are monitored and mapped. The collected data have been stored in the EASIN
database. Based on the findings of two key studies - the study of land-use practices and the risk assessment
study for key species, the project partners will develop the cross-sectoral guidelines for joint IAS management
to share good practices on tackling the existing and potential IAS among relevant stakeholders.
Recommendations for sectoral policies to tackle plant invasions based on country policy reviews, intended
for the highest level of policy decision-makers, have been prepared to boost governance of the IAS in the
protected natural habitats.

126
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?

P63
Managing invaded food webs: a case study from Iceland on different ethical
perspectives of key stakeholders
Beatrice Wolf1, Jonathan M Jeschke1,2,3, Florian Ruland1,2,3
1Institute of Biology, Freie Universität Berlin, Berlin, Germany. 2Leibniz-Institute of Freshwater Ecology and
Inland Fisheries (IGB), Berlin, Germany. 3Berlin-Brandenburg Institute of Advanced Biodiversity Research
(BBIB), Berlin, Germany

Abstract
Management decisions are ideally taken by consensus or compromise among stakeholders. However, these
discussions frequently represent a clash of “echo chambers” in which stakeholders with different
perspectives interact with each other. In particular, stakeholders often differ in their ethical perspectives: (1)
Conservationists may advocate for conservation actions for all or at least key species in the ecosystem; this
is close to a biocentric approach where life itself should be protected. (2) Both local citizens and the industry
usually take an anthropocentric approach focused on ecosystem services and species' benefits for humans.
However, while (2a) local citizens usually also support the protection of those ecosystem services and
nature’s contributions to people that do not have an economic value, for example the aesthetic or cultural
value of biodiversity, (2b) representatives of the industry will by their professional role take a more restricted
anthropocentric stance: the immediate, short- or mid-term economic value of ecosystem services, for
example of a particular species in an ecosystem. We compare how these three ethical perspectives lead to
distinct goals regarding the management of an invaded ecosystem in coastal Iceland, especially regarding the
farming of invasive mink and its consequences for native avifauna. This work has a different focus than efforts
to homogenise stakeholder terminology, because we highlight a deeper cause for communication problems
in these discussions. We believe that it is crucial for mutual understanding to know where we are coming
from and on which ethical axioms our perspectives are based on. Openly communicating and mutually
understanding our ethical perspectives are vital steps to negotiating political decisions.
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Invasive alien species of Union Concern in the Czech Republic
Tomáš Görner1, Jana Pěknicová2
1Nature Conservation Agency of the Czech Republic, Prague, Czech Republic. 2MInistry of the Environment
of the Czech Republic, Prague, Czech Republic

Abstract
The EU Regulation 1143/2014 on invasive alien species (the IAS Regulation) entered into force on 1st January
2015. The IAS Regulation foresees three types of measures: prevention, early detection and rapid
eradication, and management. The core of the IAS Regulation is the “list of Invasive Alien Species of Union
concern” (the Union list). EU member states are required to implement cost-effective measures to reduce
and eradicate species from the Union list and prevent their spreading. In the Czech Republic, amendment of
the Act No. 114/1992 Coll. on the Nature and Landscape Protection, as well as drafts of amendments to the
related legislation acts, are improved in order to ensure a full adoption with the provisions of the IAS
Regulation. Currently, an amendments of these acts are discussed in the Chamber of Deputies and will come
into force probably at the end of this year. Ministry of the Environment is the national competent authority
charged the relations with the European Commission, the coordination of activities and the issue of permits.
A surveillance and management system are set up and coordinated by the Nature Conservation Agency. From
the 66 species in the Union list, 5 plants and 10 animals occur in the Czech Republic. Heracleum
mantegazzianum and Impatiens glandulifera are common, while Ailanthus altissima, Elodea nuttallii and
Asclepias syriaca have local distribution. The invertebrate species Eriocheir sinensis, Orconectes limosus and
Pacifastacus leniusculus have local distribution. The invasive crayfish are detaily monitored as the main
vectors of the crayfish plague. Three findings of Procambarus fallax were recorded during the last three years.
Pseudorasbora parva, Alopochen aegyptiaca, Procyon lotor, Myocastor coypus, Ondatra zibethicus and
Nyctereutes procyonoides belong to the widespread invasive species in the Czech Republic. Trachemys scripta
is also common but the population is unstable due to its limited ability to breed.
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Scientific collaboration for early detection of hidden-invaders: lessons from
Stenothoe georgiana Bynum & Fox 1977
Gemma Martínez-Laiz1, Macarena Ros2, José Manuel Guerra-García1, Agnese Marchini3, Victoria FernandezGonzalez4, Maite Vázquez-Luis5, Monica Lionello6, Giovanni Scribano3, Renato Sconfietti3, Jasmine Ferrario3,
Aylin Ulman3,7, Ana Cristina Costa8, Joana Micael9, Alistair G.B. Poore10, Pilar Cabezas11, Carlos NavarroBarranco1
1University of Seville, Seville, Spain. 2University of Cadiz, Cadiz, Spain. 3University of Pavia, Pavia, Italy.
4University of Alicante, Alicante, Spain. 5Instituto Español de Oceanografía (IEO), Palma de Mallorca, Spain.
6ARPAV_DAP Rovigo, Servizio Monitoraggio e Valutazioni, Rovigo, Italy. 7Mersea Consulting, Fethiye, Turkey.
8CIBIO-InBIO, University of Azores, Azores, Portugal. 9Southwest Iceland nature Research Centre,
Suðurnesjabær, Iceland. 10University of New South Wales, Sydney, Australia. 11CIBIO-InBIO, University of
Porto, Vairão, Portugal

Abstract
Detection of new non-indigenous species is often delayed when taxonomically challenging taxa are involved,
such as small-sized marine organisms. The present study highlights the relevance of scientific cooperation in
the early detection of the invader amphipod Stenothoe georgiana. Originally described from North Carolina
(USA), the species was recently found in Chile and the Western Mediterranean. Here, we provide the first
record of the species in Macaronesia, Atlantic coasts of continental Europe, North Africa and Australia, and
extend its known distribution along the Mediterranean coast. Just like other small crustaceans, shipping
(including recreational boating) and aquaculture are probably the main vectors of introduction and
secondary spread for this amphipod species. This case of S. georgiana sheds light on the importance of
promoting taxonomical knowledge, and building multidisciplinary expertise networks that ensure an
effective spread of alien species information. We also encourage the implementation of standardized
monitoring methodologies to facilitate early detection of small mobile invaders.
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National management strategies of widespread IAP of EU concern in France
Arnaud Albert1, Madeleine Freudenreich2
1French Biodiversity Office (OFB), Vincennes, France. 2French Committee of the International Union for
Conservation of Nature (IUCN France), Montreuil, France

Abstract
Invasive alien species (IAS) are currently recognized as one of the leading causes of biodiversity loss
worldwide. In order to meet the growing needs of managers to control these invasions and protect
biodiversity, the French Biodiversity Office, the network of National Botanical Conservatories and the IUCN
French Committee, with the collaboration of the French Agency for Environmental Health & Safety, are
proposing « national management strategies » (NMS) for invasive alien plants of European Union concern
which are widely spread in mainland France (for instance Ludwigia grandiflora, Heracleum mantegazzianum,
Baccharis halimifolia, etc.). Designed as management and decision support tools, these NMSs allow a
concerted, practical and effective coordination of management measures and interventions throughout the
territory. Developed at the national level and in consultation with a diversity of experts, they provide a global
vision of the situation as well as harmonized and differentiated regional and local recommendations, in order
to define the priority populations to be managed and to propose suitable objectives for management. These
guidelines should subsequently be subject to decision-making by regional coordinators and local managers
for their implementation with « regional management plans » (RMP). The strategies also explain the
approach to follow for the implementation of management operations and provide an overview of the best
management practices for each species (physical, biological and ecological). These tools are based on a
compilation of the current state of scientific and technical kowledge, and will be presented in general during
this conference. Since IAS Regulation can only operate on the basis of cross-border cooperation between
countries, centralization of information and exchange of good practices, these documents are made available
to researchers and practitioners who wish to participate in the actions or to compare them with their ones,
or even contribute in the writing of future strategies, with a template available.
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Geoinformation portal for invasive species GEOPINS
Kateřina Berchová Bímová1, Jaroslav Červený1, Martina Kadlecová1, Miroslav Kopecký2, Jiří Patoka3, David
Petrus1, Ondřej Simon1, Johana Zacharová4, Martin Vojík1,5
1Faculty of Environmental Sciences, Czech University of Life Sciences Prague, Prague, Czech Republic. 2GISAT
s.r.o., Prague, Czech Republic. 3Faculty of Agrobiology, Food and Natural Resources, Czech University of Life
Sciences Prague, Prague, Czech Republic. 45University of Jan E. Purkyně in Ústí nad Labem, Faculty of
Environment, Ústí nad Labem, Czech Republic. 5Institute of Botany, Czech Academy of Sciences, Průhonice,
Czech Republic

Abstract
Geoinformation portal for invasive species GEOPINS (https://geoinvaze.czu.cz) is constructed to visualize
distribution and spread of invasive alien species (IAS) in the Czech Republic. The outputs are presented in the
form of quadrangle maps. The plant and animal species presented were selected from the List of Invasive
Alien Species of Union Concern, and also from the Black, Grey and Watch Lists of alien species of the CR. The
outputs, including maps of contemporary distribution and results of two types of predictive models of future
IAS spread, were constructed for selected species. The mechanistic GIS model outputs calculate IAS spatial
distribution for several time horizons and it is possible to observe species spread based on the species
abundance in the area of interest and local natural conditions. Species distribution model outputs present a
maximal possible spread of particular species. GEOPINS provides a dynamic tool for an effective mapping and
managing invasive plant and animal species distribution at the landscape level using expert knowledge. The
outputs should help stakeholders, land managers, and regional state administration to effectively plan
strategies and target management of IAS, including prioritization of IAS populations based on impact,
invasiveness, and feasibility of control. The outputs of local IAS spread models can also be used as input
information to plan, fund, and implement IAS control projects. Based on the results presented on the portal
it is possible to choose a strategy in terms of three categories as determined by the species’ spatial
distribution: surveillance, eradication, or containment. The predictive GEOPINS maps may affect decisionmaking of management at a landscape level and coordinate regional strategic mapping, planning, and
implementation of IAS control projects. The GEOPINS maps can also serve as a supportive material to secure
funding for strategic IAS control projects and policies.
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Fighting plant invasions by native parasitic plants?
Kateřina Knotková, Jakub Těšitel
Masaryk University, Brno, Czech Republic

Abstract
Invasions of non-native species but also expansion of native ones (expansive species, native invaders) is one
of the major threats to biodiversity. These highly successful plants suppress native species and colonize
various natural habitats where they attain dominance leading to biodiversity loss.
Plant invasions are a great challenge to ecological restoration and nature conservation. Conventional
mechanical or chemical solutions are generally costly or may be environmentally harmful. Parasitic plants
suppressing the growth of the invader by interfering their ecological strategies may thus substantially
contribute to integrated invasion management schemes. A pioneering case system with root-hemiparasitic
herb Rhinanthus alectorolophus suppressing expansive grass Calamagrostis epigejos has already been
implemented in ecological restoration in Czech Republic. However, the potential of (hemi)parasitic plants
may be much broader. To demonstrate such potential, we identified other invasive plants and native invaders
in Central Europe, and selected other promising hemiparasitic plants from native flora, with different
ecological requirements and could be used on a wider range of plant hosts. We aim at demonstrating the
ability of individual hemiparasitic species to attach to various host root system and to reduce host growth by
a combination of pot experiments and sowing trials in naturally invaded plant communities. Using this
approach, we identified several promising combinations of parasitic plants and susceptible hosts. For
instance, hemiparasitic Melampyrum arvense attaches to and seems to suppress alien invaders Solidago
gigantea and Symphyotrichum lanceolatum.
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Pennisetum setaceum or Pennisetum advena cultivars, what ornamental do we
have in our garden.
Johan van Valkenburg, Edu Boer, Marcel Westenberg
National Plant Protection Organization, National Reference Centre, Wageningen, Netherlands

Abstract
There has been or still is considerable confusion with respect to the proper identity of Pennisetum cultivars
traded as, ‘Çherry Sparkler’, ‘Fireworks’, ‘Rubrum’, ‘Sky Rocket’ and ‘Summer Samba’ .It has been debated
to belong to a species on its own Pennisetum advena Wipff & Veldkamp or Cenchrus advena (Wipff &
Veldkamp) Morrone, only known from cultivation, whereas others still adhere to a broader species concept
of P. setaceum (Groom et al. 2017) and finally there are those that interpret a discussion on relatedness as
a proxy for a hybrid status (Meyer 2012). The recent inclusion of P. setaceum on the list of Union concern has
revitalised the discussion on this issue for commercial reasons (see e.g. the recommendation by Val’hor 2017)
. Listing of a species on the list of Union concerns implies that all its lower taxa or hybrids are potentially
subject to the same rules and prohibitions. Thus resulting in an effective ban on trade of these popular
cultivars traded either under the name of P. setaceum or P. advena. Provisional molecular results pointing to
a distinction (Anon. 2017) as presented to the European commission have resulted in the above mentioned
cultivars being provisionally excluded from the ban, awaiting a more detailed morphological and molecular
study. Results of this study are presented here.

Anonymous (2017) Are ornamental grasses in trade labelled as Pennisetum setaceum or Pennisetum advena
different from Pennisetum setaceum as listed on the List of Invasive Species of Union concern belonging to
EU regulation 1143/2014 ?
Groom Q, Hoste I and Verloove F (2017) Pennisetum setaceum (Forssk.) Chiov. Report 5pp.
Meyer MH (2012) Ornamental Grasses in the United States. Horticultural Reviews. Volume 39: 121-152.
Val’hor (2017) - Note sur Pennisetum setaceum.
https://www.valhor.fr/fileadmin/PEE/PDF/VAL_HOR_PEE_10.2017_Note_Pennisetum_setaceum.pdf
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Project: Establishment of the National Monitoring System for Invasive Alien Species
(KK.06.5.1.01.0001)
Tanja Mihinjač, Petra Kutleša, Ana Ješovnik, Sandra Slivar, Martina Cigrovski-Mustafić, Igor Boršić
Ministry of Environment and Energy, Institute for Environment and Nature Conservation, Zagreb, Croatia

Abstract
Invasive alien species are one of the greatest threats to biodiversity. In order to mitigate their negative
impact, prevent further spread, and to manage them effectively, the data on their current distribution in
Croatia and a comprehensive national database is essential. For that reason, the Institute for Environment
and Nature Conservation of the Ministry of Environment and Energy is conducting a project “Establishment
of the National Monitoring System for Invasive Alien Species (IAS)”. This project is a part of EU’s Operational
Programme Competitiveness and Cohesion 2014 – 2020 (OPCC), specific goal 6iii1 - "Improved knowledge of
the biodiversity status as a baseline for its effective monitoring and management", implemented from 2017
to 2020. Through this project, we have increased knowledge about alien and invasive alien species in Croatia
through analysis of literature data, and field survey and data analysis at the national level. We also developed
a national information system for alien species, through which all collected data will be publicly available
through web portal www.invazivnevrste.hr. To raise the public awareness on IAS, to encourage public
participation in data collection, and contribute to prevention of introduction we also developed a mobile
application for alien and invasive alien species. In this poster, we will present the project activities and results
in detail.
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Expert-elicitation approaches to horizon scanning for Invasive Alien Species:
assessing new arrivals over time to inform predictions.
Jodey M Peyton1, Steph Rorke1, David Aldridge2, Olaf Booy3, Katharina Dehnen-Schmutz4, David Noble5,
Oliver L. Pescott1, Jack Sewell6, Alan J. Stewart7, Kevin Walker8, Helen E. Roy1
1UKCEH, Wallingford, United Kingdom. 2University of Cambridge, Cambridge, United Kingdom. 3GB Nonnative Species Secretariat, York, United Kingdom. 4Coventry University, Coventry, United Kingdom. 5British
Trust for Ornithology, Thetford, United Kingdom. 6Marine Biological Association, Plymouth, United Kingdom.
7University of Sussex, Falmer, United Kingdom. 8Botanical Society of Britain and Ireland, Hull, United Kingdom

Abstract
Predicting which Invasive Alien Species (IAS) might arrive in new regions, and the ways in which they might
do so, is critical to managing biological invasions, particularly prevention through pathway action planning.
Horizon scanning using expert-elicitation approaches has been widely used over the last seven years to
inform such predictions, including prioritisation of IAS threats. However, the accuracy of the predictions
attained through horizon scanning has not been assessed. Here, we review the ranked lists of IAS derived
from the expert-elicitation horizon scanning conducted in Britain in 2013. Through analysis of an inventory
of alien species for Britain, within the GB Non-native Species Portal, the ranked list from the 2013 horizon
scan was assessed to document which IAS had since arrived, and, of those that had arrived, which had not
been predicted. Nine of the top ten IAS predicted to arrive by the 2013 exercise have since been recorded in
Britain. We use the results of this review to demonstrate the value of this approach to horizon scanning,
while suggesting ways in which the process can be improved going forward.
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Promising results of manual eradication of kudzu (Pueraria montana var. lobata) in
Slovenia
Jana Kus Veenvliet1, Paul Veenvliet1, Ana Dolenc2, Sonja Rozman2, Andreja Papež Kristanc2
1Institute Symbiosis, so. e., Nova vas, Slovenia. 2Institute of the Republic of Slovenia for Nature Conservation,
Ljubljana, Slovenia

Abstract
Kudzu (Pueraria montana var. lobata) is a perennial vine, native to eastern Asia. It was widely planted in the
southeastern USA to prevent soil erosion, where it is now one of the most problematic invasive alien species
(IAS). In Europe, it is locally present in Italy, Bosnia and Herzegovina, Croatia, Slovenia and Switzerland. In
2018, two findings of kudzu were reported in the coastal part of Slovenia. A single old plant was found near
the town of Strunjan. A much larger infestation, covering about 1500 m2, was reported in the town of Dekani,
on the site of a former tree nursery. Since 2016 kudzu is listed as an IAS of Union concern to which the rules
of the EU Regulation 1143/2014 apply, and when found the species has to be eradicated. The plant in
Strunjan was removed by the manager of the Strunjan Landscape Park. In Dekani, eradication was carried
out by the Institute of the Republic of Slovenia for Nature Conservation and subcontracted companies. In
spring 2019 a wire fence, which was entirely overgrown by kudzu, was removed and the largest roots were
dug out with machinery. By the summer, kudzu again covered the same surface, only less thick. In the second
phase, the above-ground vines were again removed. Two weeks later all regrowing plants were manually cut
below the root crown with a garden spade. Plant material was collected on piles and left to dry, and roots
were burned on the spot. In total, about 600 plants were removed. Winter grain was sown on the places with
bare soil. In May 2020 only 30 plants were found on the site. Eradication will have to continue, but so far it
appears that manual digging is an efficient eradication method for small infestations of kudzu.
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IAS mapping and monitoring in Sava River Basin – a harmonized transnational
platform for successful IAS management
Alen M. Kiš1, Biljana I. Panjković1, Klara L. Szababos1, Ranko D. Perić1, Zsolt A. Molnar2
1Institute for Nature Conservation of Vojvodina Province, Novi Sad, Serbia. 2Centre for Ecological Research,
Hungarian Academy of Sciences, Vácrátót, Hungary

Abstract
Many invasive plants are known to be easily spreading along rivers, threatening the very existence of natural
ecosystems' continuity along the ecological corridors. The Sava River is referred as one of blue hearts in the
European landscape, however, heavily threatened by invasive species. The transnational ecological corridor
of Sava River is connecting five EU and non-EU countries, having quite different policies and management
practices when it comes to invasive alien species (IAS). Majority of the countries have no IAS database and
they do not systematically map, monitor, report or exchange the data about the IAS presence either. The
transnational project SavaTIES (DTP2 096-2.3) recognized the key gap was the lack of joint platform for IAS
management in this heterogeneous environment. Mapping and Monitoring Protocol for a joint approach in
the IAS management was prepared. The final output will be an online GIS-based IAS database, with a precise
map of invasive plant records and attributes. Gathered information include the types of infested habitats,
the size and basic spatial characteristics of the IAS spot and other pragmatic information from the IAS
managing perspective. Development of a backend structure for the database implementation is supported
by European Alien Species Information Network - EASIN, including a mobile application for IAS mapping at
two levels – experts and citizen science, creating possibilities to involve wide circle of stakeholders into
database building. Hereby we present the database content with a jointly developed list of 32 key invasive
plant species. The outputs are tailored to the needs and capacities of conservation practices, being
implemented by protected area managers in the Sava Basin. It will function as an early warning system and
platform for prioritizing eradication activities depending on the threatened species and habitats, handled by
regional network of protected area managers known as the Sava Parks network.
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Biological surveillance of Aedes albopictus (Skuse 1895, Diptera: Culicidae) eggs in
Albania during 2017
Viola Jani
IPH, Tirana, Albania

Abstract
Aedes albopictus has already a well stabilized population in Albania, and since its first introduction has spread
throughout the country. A study in 1979 revealed that its Albanian population has been thought to be
originated from the temperate regions. The species is able to survive the cold season through the production
of diapauses eggs which can hibernate. The aim of this study was the surveillance of Aedes albopictus eggs’
seasonality and to evaluate its length in south, western, center coastal areas, and center urban parts of the
country. Firstly, south, west and center sites were determined. Seed germinating papers and 400ml ovitraps
with half water were distributed in all sites for eggs’ collection. Traps were collected and changed twice a
month. Collected material was observed under lighted stereomicroscope to count the number of eggs laid
per each trap. All data were later analyzed and interpreted. A total of 154,196 eggs were collected in all sites
(6.41% in western part, 45.10% in center, and 48.54% in the south one). Eggs’ density was accounted
throughout the study period, where the highest number of eggs was noticed in the south part (48.54%) and
less in the western one (6.41%). Oviposition in all sites started during the 17th week and peaked at 25th week
(18-24 June). A second peak was reached in the 39th week (24-30 September). The minimum mean value
(0.26) was reached during the 2nd week of November.
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Monitoring of potentially invasive macrofungi - novel versus traditional methods
Reda Iršėnaitė1, Kotryna Kvedaravičiūtė2, Jonas Kasparavičius1, Jurga Motiejūnaitė1
1Nature Research Centre, Vilnius, Lithuania. 2Vilnius University, Vilnius, Lithuania

Abstract
There are many species of mycorrhizal macrofungi that have been introduced worldwide. Unlike animals and
exotic plants, fungi are mainly transported unintentionally, as diaspores and their appearance in novel
territories are not detected immediately after the introduction. Although their fruitbodies are conspicuous,
their appearance is seasonal and dependent on climatic conditions, so their spread is not always easy to
monitor. Based on DNR metabarcoding (eDNR) and inventory of fruitbodies, we have tested the usefulness
of both methods for monitoring potentially invasive mycorrhizal Aureoboletus projectellus. We undertook
sampling of soil combined with the fruit body survey in 45 Pinus sylvestris dominated plots across 5 study
areas in the gradient from western Lithuania (first locality of the appearance of A. projectellus in Europe) to
the eastern part of the country. We checked the presence of mycorrhizal macrofungi from Boletaceae and
Suillaceae as fruitbodies and in the soil samples. Eleven species of the examined fungi were found as
fruitbodies and eight species in soil samples. Four species (including A. projectellus) were recorded only as
fruitbodies and only one species was found exclusively in the soil samples. Moreover, most species (except
one) were found as fruitbodies with a higher frequency than in soil samples. We conclude that for early
detection and monitoring of the spread of alien ectomycorhizal macromycetes, the most effective method
to date is the recording of fruit bodies by joint efforts of professional mycologists and citizen scientists.

Acknowledgement: the study was financed by the grant No MIP-17-5 from the Lithuanian Research Council.
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Ornamental plants: our future invaders?
Tomos Jones1,2, Alastair Culham1, Brian Pickles1, John David2
1University of Reading, Reading, United Kingdom. 2Royal Horticultural Society, Wisley, United Kingdom

Abstract
Gardens are a source of potentially invasive plants; >17,000 non-native species are grown as garden
ornamentals in the British Isles alone. The challenge is identifying which ornamentals could become invasive
here in the future, most significantly due to climate change. The main basis of our approach to this challenge
is the importance of increasing public awareness of invasive species. This has been achieved by: 1) asking
gardeners to complete a survey, reporting problematic plants growing in their gardens; 2) with a gold medal
winning exhibit at the Royal Horticultural Society Chelsea Flower Show. This explained the issue of invasive
species and attracted c. 10,000 visitors and considerable interest in the media. Over 800 gardeners
participated in the survey, highlighting almost 300 species of interest, all at varying stages of the
naturalisation-invasion process. The invasive potential of these species is being assessed using a trait-based
approach to develop an invasive profile (i.e. ‘invasive potential’). The geographic area(s) at risk of being
invaded by ornamentals with an invasive profile is investigated using an ensemble species distribution
modelling approach. This also allows for projections of the impact of climate change on the species’ invasive
potential. Identifying future invaders before they become a problem is perhaps the defining challenge of
invasion science, the motivation being that it is both economically and ecologically advantageous to act
before an invader can spread. This presentation will explain our approach of combining the knowledge of
gardeners and measuring invasive potential with the trait-based approach and SDM. The success at the
Chelsea Flower Show demonstrates how interested gardeners are in contributing to efforts in identifying
potential future invaders. Furthermore, such engagement has considerable potential for sharing concerns on
potentially invasive ornamentals in order to encourage responsible gardening.
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“First record of the invasive crab Percnon gibbesi (H. Milne Edwards, 1853) at
Pianosa Island: the second goal reached by the innovative Marine Citizen Science
Literacy Project “PERCORSI NEL BLU” (“BLUE PATHS”)
Erika Mioni1, Silvia Merlino2, Paolo Balistreri3, Anna Maria Mannino4
1Istituto Comprensivo ISA2, La Spezia, Italy. 2Istituto di Scienze Marine del CNR (CNR-ISMAR), La Spezia, Italy.
3Vicolo Giotto, Favignana (TP), Italy. 4Dip. STEBICEF, Università degli Studi di Palermo, Palermo, Italy

Abstract
“PERCORSI NEL BLU / BLUE PATHS” is an innovative Project of well-integrated Marine Citizen Science
Literacy, launched by the School Institute ISA 2, in La Spezia Italy. Since 2011 the Project has set up a Network
among schools, institutions, citizens and research centers (CNR ISMAR - La Spezia, Department STEBICEF University of Palermo and University of BICOCCA-Milano) in data collection activities within touristic coastal
sites and in Marine Protected Areas (MPAs). The Project highlights how important can be the contribution of
Citizen Scientists for collecting new data and information on alien species in MPAs, representing an
opportunity of early-warning system, such as the first record of the cryptogenic species Aplysia dactylomela
(Rang, 1828) at Pianosa Island (2015). Starting from this perspective, this study represents the second
scientific goal reached by the operating Project Team and the first record of the cryptogenic species Percnon
gibbesi (H. Milne Edwards, 1853) at Pianosa Island (October 2019). During a Scuba survey, almost 150
specimens of P. gibbesi were recorded up to a depth of 1m and analyzed, according to some indicators such
as health state, sex, morphology, and parameters such as temperature, covering of algal species, type of
rocky bottom. This tropical Atlantic grapsid crab is considered as the most invasive decapod currently
expanding its distribution in the Mediterranean Sea. Its rapid expansion and colonization of the coasts of the
Mediterranean Sea is due to the ability of this algivorous species to adapt to the favorable climatic conditions
found in an empty ecological niche along the infra-littoral zone, where it settled well. Further investigations
at Pianosa Island by BIOBlitz surveys will give us the opportunity to assess the extent of P. gibbesi distribution
and to monitor the possible relationships with native species and/or any changes that this could cause to the
marine ecosystem.
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Is Citizen Science a valid tool for monitoring alien species in Marine Protected
Areas?
Anna Maria Mannino1, Paolo Balistreri2, Erika Mioni3
1Department of Biological, Chemical and Pharmaceutical Sciences and Technologies, University of Palermo,
Palermo, Italy. 2Vicolo Giotto, 6, Favignana, Italy. 3Istituto Comprensivo Statale ISA2, La Spezia, Italy

Abstract
The introduction of non-indigenous species (NIS, i.e. organisms introduced outside of their natural, past or
present, range and outside of their natural dispersal potential) has been pointed out as a major driver of
global change, threatening biodiversity and natural ecosystem functioning. NIS may in time become invasive,
i.e. invasive alien species (IAS) and may cause biodiversity loss and ecosystem service changes. The
Mediterranean Sea, currently hosting approximately 1000 NIS, is considered a hotspot of marine biological
invasions. Islands, many of which are Marine Protected Areas (MPAs), whose major aim is biodiversity
conservation, are particularly prone to NIS invasions. To reduce the risk of future IAS introduction in MPAs
and to better understand their invasive potential and spread dynamics, monitoring programs are crucial. In
this respect, Citizen Science, actively involving volunteers (e.g. citizen, students, fishermen, divers), could be
a useful tool for gathering data. We report on our experience of NIS monitoring within the Egadi Islands MPA
and at Pianosa Island (National Park of Tuscan Archipelago) through Citizen Science projects. The Projects
“Caulerpa cylindracea – Egadi Islands” and “Aliens in the Sea” allowed to gather useful information on the
distribution and colonisation strategies of 7 NIS and 2 cryptogenic species within the Egadi Islands MPA. The
project “Percorsi nel blu/Blue Paths” allowed to register the first record of two cryptogenic species, Aplysia
dactylomela (Rang, 1828) and Percnon gibbesi (H. Milne Edwards, 1853), at Pianosa Island. As in MPAs the
protection does not hinder the introduction and spreading of NIS, we expect they are likely to continue to
arrive and expand in the absence of effective management actions. In this respect, Citizen Science activities
(e.g. monitoring and surveillance plans, public campaigns raising awareness in tourists and stakeholders)
certainly could usefully support not only the research on NIS but also their management in MPAs.
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The current state of citizen science for invasive alien species in Bulgaria
Rumen Tomov, Elena Tsvetkova, Hristina Stefanova, Galin Milchev, Hristina Bancheva-Preslavska
University of forestry, Sofia, Bulgaria

Abstract
Very little is known about the state of citizen science (CS) for invasive alien species (IAS) in Bulgaria. The
existing (CS) initiatives related to IAS, the level of IAS awareness of different groups of society and their
motivation to participate in CS were assessed through a questionnaire survey asking respondents to make
judgments about their own level of knowledge about: the level of awareness of about existing IAS CS
initiatives in Bulgaria; the experience in monitoring or registration of plants and animals; the motivation and
appropriate ways to participate in CS; the most appropriate approach for IAS awareness-raising. Results show
relatively poorly developed CS in Bulgaria. Despite the numerous projects dedicated to IAS, only three of
them ware related to IAS CS: “Danube-IASapp”, “State and perspectives of citizen science for invasive alien
species in Bulgaria” and “Increasing understanding of alien species through citizen science (Alien-CSI):
Approaches to citizen science, data management and standards (Bulgaria)”. Only one CS on-line platform
“Citizen science for invasive alien species in Bulgaria” is available. Few others have a partial focus on alien
species (Smartbirds, Ednodurvo, databases about flora, hunting, fishing). The IAS awareness of the majority
of the respondents was at an unsatisfactory level. The main reasons for low participation in CS are the lack
of accessible information on the problems posed by the IAS, as well as the lack of tools and initiatives for the
IAS CS in Bulgaria. We report our analysis of questionnaire surveys and discuss our results in the context of
the rising involvement of various stakeholders in the IAS SC initiatives in Bulgaria.
Acknowledgments: The study was conducted within the projects: KP-06-COST-14 “State and perspectives of
citizen science for invasive alien species in Bulgaria” funded by the National Scientific Fund of Bulgaria and
COST Action CA 17122 (Alien CSI).
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Solarizing and Heat Treatments
Michael P Bald
Got Weeds?, Royalton, USA

Abstract
Sunshine drives life on Earth; light and warmth are vital to the health and vigor of plants worldwide. But too
much of the resource is a stressor. Whether sterilizing the topmost soil layer or flame-heating the sensitive
root collar, heat can be a powerful tool for managing aggressive invasive plant species. There are nuances
to the approach, considerations that will contribute greatly to the success or failure of the effort. This
presentation will outline several variables critical to the success of solarizing and heat treatments. Data from
multiple project sites will demonstrate the need to specifically tailor each heat application. Solarizing with
clear plastic can be a thirty day effort or sometimes sixty days; results vary as one would expect. The start
date is crucial, as is the orientation to the sun and ground moisture conditions. Similar lessons apply when
executing heat treatments of the root collar: time of year, age of the target species, and soil conditions are
all important factors. Solarizing in the New England states of North America works well with seed spreading
species. Although it is an aggressive tactic, impacting the plants as well as microbial populations, site
recovery is relatively fast and revegetation can be effected in the same growing season. Typical target plants
are wild chervil and wild parsnip. Flaming the root collar is a method applied to shrubs such as buckthorn,
honeysuckle, autumn olive, and the barberry species. The ultimate goal is to quickly transition a landscape
without disturbing soil structure or leaving a legacy impact, and while sunlight is often overlooked as a
management tool, it is a fairly reliable resource to draw upon.
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Improving community knowledge of invasive plants in Belgium
Sofie Meeus, Ann Bogaerts, Sofie De Smedt, Quentin Groom
Meise Botanic Garden, Meise, Belgium

Abstract
Reducing new introductions and educating the general public on invasive plants is a cross generational
problem. It requires changes in behaviour, particularly in gardening practices and design. Meise Botanic
Garden is the largest garden of its kind in Belgium and part of its mission is the conservation of native species.
In this capacity we want to communicate to the public about invasive species and what they can do in their
own gardens to reduce the problem. The Green Pioneers project in Belgium aims to reach a wide
demographic of the general public by tailoring citizen science and educational projects specifically for
different age groups. The Young Pioneers program aims at school children from 12-15 years old and provides
high school teachers with an educational program focused on invasive species. The Visiteering program
brings working age people to the Garden for a day of “team building” where they get to visit the Garden,
learn about invasive plants, but also volunteer by helping to monitor and manage invasive species in the
Garden. DoeDat.be is the Garden’s crowdsourcing platform that is primarily used for transcribing the labels
of herbarium specimens. Under the aegis of Green Pioneers we have created a series of projects on alien
plants. To encourage our volunteers, we also organize “transcribathons” and participated in the annual
international transcription event “WeDigBio” offering a great opportunity for communication about invasive
species. Finally, we will be using a bioblitz to create an enjoyable family day when everyone can learn about
the wild creatures found in gardens and on the potential conservation issues of invasive species. The project
website (http://groenepioniers.be/) communicates about the projects and explains about the issue of
invasive species. All educational materials such as infographics and posters to help identify invasive plants
can all be found on this website.
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Citizen science contribution to the inventory of alien birds in Belgium
Cristina Preda1, Lien Reyserhove2, Amy Davis3, Diederik Strubbe3, Quentin Groom4, Peter Desmet2, Tim
Adriaens2
1Ovidius University of Constanta, Constanta, Romania. 2Research Institute for Nature and Forest (INBO),
Brussels, Belgium. 3Ghent University, Ghent, Belgium. 4Meise Botanic Garden, Meise, Belgium

Abstract
An essential requirement for countries to respond to biological invasions is an inventory (checklist) of alien
species present in the country with dates of introduction, pathways, degree of establishment and impact.
We openly published a checklist of alien birds in Belgium on GBIF (doi.org/10.15468/wr3gis) as part of the
Belgian TrIAS project with support from COST action Alien-CSI. The checklist mobilizes citizen science data on
alien birds in Belgium and, using an open, reproducible checklist recipe, is integrated in the national Global
Register of Introduced and Invasive Species (GRIIS). A previous, unpublished checklist of alien species in
Belgium included 164 birds. We removed 16 native species from this list and supplemented it with 96 species
consulting a variety of sources including papers and citizen science observatories. The current documented
number of introduced birds with at least one observation (1800-2019) in Belgium is 244, in 19 orders. The
number of alien bird introductions shows a marked increase since 2000 with birds originating from all
continents, the biggest contingent from Asia and the Americas. Ducks, geese and swans (27%), passerines
(26%), parrots and parakeets (13%), grouses and quails (8%), herons and ibises (6%) dominate the list. The
major introduction pathway is escape (e.g. pets, zoos, farmed birds) (96%). Other pathways such as release
(e.g. for hunting) (3%) and natural dispersal from other invasive populations (<1%) only marginally contribute
to the alien avifauna. The list was already used to update citizen science alien species occurrence datasets
on GBIF for Belgium. Further research will concentrate on providing accurate information on degree of
establishment, including invasiveness of the species. Our work highlights the importance of online citizen
science recording platforms as a source of up-to-date information on the status of alien species, especially
for a popular taxonomic group such as birds.
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The Bioblitz as a tool for engaging scientists and the public in invasive species
monitoring
Iolanda Silva-Rocha1, Quentin Groom2, Sofie Meeus2, Tim Adriaens3
1CIBIO-InBIO, Vairão, Portugal. 2Botanic Garden Meise, Meise, Belgium. 3Research Institute for Nature and
Forest (INBO), Brussels, Belgium

Abstract
Bioblitz surveys are a citizen science methodology to record all the living species in an area within a limited
timeframe. Simultaneously, organizers can raise awareness on biodiversity and environmental issues and
participants can learn a lot about species and scientific methodology. The survey creates opportunities for
engagement and interaction between scientists, naturalists, policymakers and local communities. Bioblitzes
can have different formats and target different audiences depending on the aims. We performed a review of
published Bioblitzes to assess how they are organized, if they accomplished their aims and to understand
how the methodology contributes to better biodiversity knowledge. In parallel, as a case study, we analysed
data from a bioblitz performed by the Alien-CSI project in Akrotiri peninsula, Cyprus. This bioblitz aimed at
increasing the knowledge on alien species in this protected wetland site. Our review revealed that BioBlitz
events are an effective way to discover new species in an area. However, most of the BioBlitz organizers only
share a checklist with the species found and do not perform any extra analysis, such as comparing the list
with species previously recorded. Information on the organization of the event (aims, target audience,
engagement methods) itself is often missing which hampers evaluation of their effectiveness. During the
Alien-CSI BioBlitz, most users contributed with plant and invertebrate records, taxa with more species and
experts represented. Nevertheless, all major taxonomic groups were represented. The BioBlitz allowed
detection of new species to the area. Some of these new species were alien to Cyprus, one of the focuses of
the BioBlitz. To conclude, the BioBlitz was a success and in general Bioblitz events allow to engagement of
people in observing species and adding new species records to the area. Our review will serve as a baseline
to propose guidelines and best practices to future BioBlitz events.
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The European ladybird App: a new tool for Citizen Science
Jiri Skuhrovec1, Helene E Roy2, Peter MJ Brown3, Alberto F Inghilesi4, Antonio O Soares5, Tim Adriaens6,
Sandra Viglašová7
11Crop Research Institute, Prague, Czech Republic. 22Centre for Ecology & Hydrology, Wallingford, United
Kingdom. 3Anglia Ruskin University, Cambridge, United Kingdom. 4University of Florence, Florence, Italy.
5University of the Azores, Ponta Delgada, Portugal. 66The Research Institute for Nature & Forest (INBO),
Brussels, Belgium. 7Slovak Academy of Sciences, Zvolen, Slovakia

Abstract
The citizen science initiatives have rapidly increased in popularity in the last years. The involvement of
volunteers could be an effective solution to ensure the realization of the enormous potential of Citizen
Science for biodiversity surveys, or early detection of new invasions. Ladybirds are well known beneficial
predators, which are very often used as biological control agents. On the other hand, among ladybirds, we
observed one textbook case with „invasive“ species, Harmonia axyridis Pallas. Seminal national citizen
science projects were successful tools to follow the dispersal of the invader. However, the establishment of
a trans-national project for Europe would be essential to coordinate efforts for the study of ladybird diversity
as well as for the early detection of new invaders. Ladybirds are very popular and charismatic insects, which
can be relatively easily recognized via photos. In this case, they are the perfect target group for citizen science
projects. On the strengths of the citizen science survey on ladybirds in the UK, we have developed a
smartphone Application for European ladybird recording and identification. We prepared a detailed database
of appropriate ladybird species from the UK, Czech Republic, Slovakia, Italy, Belgium and Portugal. Then we
chose some specific morphological features (e.g. main color, size, pronotum pattern) and country-based
ranking of the probability of occurrence were provided as app filters to enable the users to reduce the
number of likely species in the process of recording. This project is the first collaborative approach involving
the recording of ladybirds through citizen science across Europe. The success of the app will depend on the
engagement of the general public though we anticipate excellent participation because of both the
popularity of ladybirds and the usability of the app.
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Six-legged invaders coming from the east! Agrilus planipennis and five other alien
beetle pest species entering Europe through European Russia
Marina J. Orlova-Bienkowskaja
A.N. Severtsov Institute of Ecology and Evolution, Russian Academy of Sciences, Moscow, Russian Federation

Abstract
Our research group has compiled the first inventory of alien beetles of European Russia (ER)
(https://www.researchgate.net/publication/334279194_Inventory_of_alien_beetles_of_European_Russia).
We collected the information from 1239 literature sources. So now we know almost everything about 174
alien beetle species established in ER: their biology, invasion pathways, native ranges, current ranges,
economic impact, years of the first detection in Europe and in ER etc. At least 33 alien beetle species alien to
Europe have been first recorded in this continent in ER. Six pest beetle species first appeared in Europe in ER
in the 21st century. These Asian pests can spread to other European countries soon and should be included
to EASIN and EPPO.
Species, which are not included to EASIN (2020) are marked with an exclamation mark (!). Species, which are
not included in EASIN (2020) and EPPO (2020) are marked with double exclamation mark (!!):

1. Agrilus planipennis. Devastating stem pest of ash trees (Fraxinus spp.). Records in Europe: 2003
2.
3.
4.
5.
6.

ER, 2019 Ukraine. Pathways: package from ash wood, ash seedlings (Orlova-Bienkowskaja et al.
2020).
Anisandrus maiche. Minor polyphagous stem pest of trees. Records in Europe: 2007 ER and
Ukraine. Pathways: wood and seedlings of deciduous trees (Nikulina et al. 2007; Kovalenko and
Nikitsky 2013).
Orchestes steppensis (!). Minor pest of Ulmus spp. (leaf miner). Record in Europe: 2005 ER.
Pathways: seedlings of Ulmus pumila (Korotyaev 2016).
Polygraphus proximus (!). Devastating stem pest of Abies spp. Record in Europe: 2006 ER.
Pathways: wood of Abies spp. (Chilakhsaeva 2008).
Medythia nigrobilineata (!). Major pest of soy beans in Asia. Record in Europe: 2016 ER. Pathways:
soy beans (Bieńkowski and Orlova-Bienkowskaja, 2018).
Magdalis angulicollis (!!) Pest of Ribes nigrum, R. rubrum and Grossularia uva-crispa (damage
leaves and shoots). Record in Europe: 2012 ER. Pathways: seedlings of Ribes spp., Grossularia uvacrispa (Smirnov 2012).

The study was supported by Russian Science Foundation, project №16-14-10031.
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Alien plants on a city trip: Urban invaders originate from warmer native ranges
Charly Géron1,2, Jonas J. Lembrechts2, Jonathan Lenoir3, Rafiq Hamdi4,5, Grégory Mahy1, Ivan Nijs2, Arnaud
Monty1
1Biodiversity and Landscape, TERRA research centre, Gembloux Agro-Bio Tech, University of Liège,
Gembloux, Belgium. 2Plants and Ecosystems, University of Antwerp, Wilrijk, Belgium. 3UR « Écologie et
dynamique des systèmes anthropisés » (EDYSAN, UMR 7058 CNRS), Université de Picardie Jules Verne,
Amiens, France. 4Royal Meteorological Institute, Brussels, Belgium. 5Department of Physics and Astronomy,
Ghent University, Ghent, Belgium

Abstract
When colonizing new areas, alien plants prosper differently in diverse local conditions. Some thrive in urban
areas, while others thrive in rural areas, which might be governed by microclimatic barriers. We tested the
hypothesis that the climate in the native range is a good predictor of the urbanity of invaders. The
relationship between climate in the native range and occurrence urbanity of 26 emerging alien plant species
in western Europe areas with a temperate climate with warm summers but no dry season (termed oceanic
Europe) was evaluated. Urbanity was calculated based on land imperviousness. Alien species growing in more
urban environments originated from warmer or climatically more contrasted native ranges than oceanic
Europe. These results have strong conservation implications in oceanic Europe because climate-warming will
likely lift climatic barriers that currently constrain numerous alien plant species to cities, boosting the role of
cities as points of entry for invasive plants.
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Distribution and genetic diversity of Raccoon (Procyon lotor) in France
Jean-Francois Maillard1, Sebastien Devillard2, Sandrine Ruette3, Guillaume Queney4, Geraldine Veron5
1Office Francais de la Biodiversité, Nantes, France. 2Université de Lyon, Lyon, France. 3Office Francais de la
Biodiversité, Birieux, France. 4Antagène, Lyon, France. 5Museum National d'Histoire Naturelle, Paris, France

Abstract
Raccoon (Procyon lotor) is a mesocarnivore introduced in France and considered as an exotic species due to
its impacts on native fauna, damages to crop and potential transmission of diseases to human. National
distribution in France is monitored by the French Agency for Biodiversity using trapping data, naturalistic
data and road killings. Three distinct populations are observed in nature: the oldest in the North of France,
the second in Auvergne and the last in Gironde and they are expanding accross the territory. In this poster,
we study the genetic diversity of these populations using nuclear and mitochondrial DNA. The results confirm
the three separate contactless introductions.The results indicate also that the number of founders was
low.The comparison with genetic diversity in Belgium shows that the admixture begins with the largest
population of expanding European raccoons from Germany.
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From West to East and back again: Trans-Siberian Railway as a continental pathway
of plant invasions
Jan Pergl1, Yulia K. Vinogradova2, Valeriy Tokhtar3, M A Galgina2, Jindřich Chrtek1, O A Kotenko4, Andrej
Kurskoj3, Josef Kutlvašr1,5, Irena Perglová1, Jiří Sádlo1, Michail Tretjakov3, Viktoria Zelenkova3, Petr Pyšek1,6
1Institute of Botany, Czech Academy of Sciences, Průhonice, Czech Republic. 2NV Tsitsin Main Botanical
Garden, Russian Academy of Sciences, Moscow, Russian Federation. 3Belgorod State National Research
University, Belgorod, Russian Federation. 4Amur branch of the Botanical Garden Institute, FEB Russian
Academy of Sciences, Blagoveshchensk, Russian Federation. 5Faculty of Environmental Sciences, Czech
University of Life Sciences Prague, Prague, Czech Republic. 6Department of Ecology, Faculty of Science,
Charles University, Prague, Czech Republic

Abstract
The rapid increase of invasions worldwide is associated with the intensification and expansion of trade and
transport, and access to new source species pools. The presented project contributes to (i) understanding
the role of human-mediated pathways (based on the model system of Trans-Siberian railway,
Транссибирская магистраль, Transsibirskaya magistral, TSR) in translocating plant species, (ii) elucidating
the biogeographic patterns of their spread, and (iii) predicting the invasion risk of alien species along TSR in
the future. The railway, which spans across much of Eurasia, provides a unique study system for analysing
the spread of alien plants over a large scale. It connects two continents comprising differing native species
pools and since more than 50% of foreign trade and transit cargo in Russia is transported via the TSR, its role
in the unintentional movement of plant species is crucial. Beacuse TSR is so isolated there is little interaction
with other traffic networks in contrast to e.g. Europe, where it is nearly impossible to disentangle the
influence of road and railway networks on species introductions. Within the project, we will combine (i) field
inventory of alien and native plants along the TSR corridor, (ii) laboratory experiments aimed at the
identification of plant species’ reproductive and dispersal traits, and (iii) analysis of socioeconomic vectors
and biogeographic drivers associated with alien species dispersal. The project will thus contribute to
understanding the role of human-mediated pathways (based on the model system of TSR) in translocating
plant species, elucidating the biogeographic patterns of their spread and predicting the invasion risk of alien
species spreading along TSR in the future. Lastly, this study will contribute to improving the knowledge about
alien plant species in temperate Asia.

152
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?

P93
Pathways of alien plants within Central Europe: spread and persistence of
unintentionally introduced aliens
Josef Kutlvašr1,2, Martin Vojík1,2, Martina Kadlecová2, Kateřina Berchová Bímová 2, Petr Pyšek1,3, Jan Pergl1
1Institute of Botany, Czech Academy of Sciences, Průhonice, 252 43, Czech Republic. 2Faculty of
Environmental Sciences, Czech University of Life Sciences Prague, Kamýcká 129, Praha – Suchdol, 165 00,
Czech Republic. 3Department of Ecology, Faculty of Science, Charles University, Viničná 7, 128 44 Prague,
Czech Republic

Abstract
Here we present a starting project that aims at exploring two aspects of unintentional plant introductions.
Using the Czech Republic as a model Central-European country, we will focus on (i) the identification of new
alien plants arriving along railways and to river ports, and (ii) the persistence of plants that were accidentally
introduced to sites of cotton- and wool-processing factories, including both historical ones where production
has been ceased and recent that are still working. The project thus combines the review of historical records
of alien plants presence with current field surveys. Our goals are to (i) identify persisting vs disappearing
aliens in various areas serving as entry points to new regions, (ii) find a relationship between the duration of
the period over which propagules were import and species’ naturalization/invasion success, and (iii) carry
out horizon scanning for new potentially invasive species in Central Europe. The project will thus provide
robust data for analyses of pathways and allow to assess the interaction between propagule pressure and
species traits. The results will be used for predicting which alien plant species are likely to arrive with
transported goods and for prevention of their spread.
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Phylogenetic relatedness of alien plants depends on their donor habitats
Veronika Kalusová1, Milan Chytrý1, Josep Padullés1, Wayne Dawson2, Franz Essl3, Trevor Fristoe4, Mark van
Kleunen4,5, Holger Kreft6, Ladislav Mucina7, Jan Pergl8, Petr Pyšek8,9, Patrick Weigelt6, Marten Winter10,
Zdeňka Lososová1
1Department of Botany and Zoology, Masaryk University, Brno, Czech Republic. 2Department of Biosciences,
Durham University, Durham, United Kingdom. 33Division of Conservation, Vegetation and Landscape
Ecology, University of Vienna, Vienna, Austria. 4Ecology, Department of Biology, University of Konstanz,
Konstanz, Germany. 5Zhejiang Provincial Key Laboratory of Plant Evolutionary Ecology and Conservation,
Taizhou University, Taizhou, China. 6Biodiversity, Macroecology and Biogeography, University of Goettingen,
Göttingen, Germany. 7Iluka Chair in Vegetation Science and Biogeography, Harry Butler Institute, Murdoch
University, Perth, Australia. 8Institute of Botany, Czech Academy of Sciences, Průhonice, Czech Republic.
9Department of Ecology, Faculty of Science, Charles University, Prague, Czech Republic. 10German Centre for
Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Leipzig, Germany

Abstract
Many European native species have naturalized worldwide. We tested whether the phylogenetic structure
of the vegetation in European habitats can be used to detect their potential for donating naturalized species
to other parts of the world. We assumed naturalized species are closely phylogenetically related, possibly
sharing similar strategies that have evolved in their native range. We delimited 39 European donor habitats
and their specific species pools including 9,608 plant species, of which 2,295 have naturalized outside Europe.
In each habitat, we quantified standard effect sizes of ‘mean pairwise phylogenetic distance’ (SES MPD), for
the whole species pool and for subgroups of native species that have naturalized and those that have not.
We used generalized linear models to test the effects of habitat phylogenetic structure and human influence
on the proportion of species donated by European habitats for naturalization. We also compared the
phylogenetic structure of species subgroups across and within habitat species pools. We found that in
intensively to moderately human-influenced habitats in Europe, the proportion of species in their pool that
have naturalized outside Europe was not related to its phylogenetic structure. In these habitats the entire
species pool was phylogenetically clustered, indicating selection for disturbance-adapted species within
lineages. The more species these habitats donate as naturalized, the more phylogenetically related to these
species are. All these species probably share necessary strategies to establish in human-disturbed
environments. In habitats less influenced by humans, the proportion of naturalized species increased with
increasing phylogenetic distance among species pool members. In such habitats, a species has to interact
with many lineages with various strategies which possibly makes it capable of occurring in a broad range of
conditions in the invaded range. Our findings show that the pattern in the phylogenetic structure of
naturalized species from Europe is strongly habitat-dependent.
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Genetic variation of the invader Caprella scaura: introduction events and 7-year
monitoring at local scale
Gemma Martínez-Laiz1, Macarena Ros2, José Manuel Guerra-García1, Marco Faasse3, António Murias
Santos4,5, Pilar Cabezas5
1University of Seville, Seville, Spain. 2University of Cadiz, Cadiz, Spain. 3eCOAST Marine Research, Yerseke,
Netherlands. 4University of Porto, Porto, Portugal. 5CIBIO-InBIO, Centro de Investigação em Biodiversidade e
Recursos Genéticos, Vairão, Portugal

Abstract
The amphipod Caprella scaura, considered cryptogenic in the IndoPacific and Southwestern Atlantic regions,
is a successful invader of European waters, travelling in association with fouling communities in vessels hulls,
including recreational craft. The present study explores the genetic variation of the species in new Brazilian
and European locations, by using mitochondrial and nuclear markers. We examined the putative pathways
of introduction in the Atlantic-Mediterranean transition zone (hotspot for introductions in Europe); and
monitored, for the first time, the genetic variation of C. scaura introduced populations over a 7-year period,
at local scale (Cadiz Bay, Southern Iberian Peninsula). Haplotypes dominating European introduced
populations showed a clear linkage with Canary Islands, the Iberian Peninsula, Mediterranean Sea and
Australia; supporting the suggested hypothesis of stepping-stone events across the Mediterranean Sea, plus
a Pacific Australian origin. A high genetic variation between marinas and across years was observed in the
monitoring stations. We identified a progressive decrease in haplotype diversity, together with a decrease in
density population and lower connectivity at the end of the monitoring period. Human-mediated changes in
propagule pressure, as well as unfavorable environmental fluctuations are probably responsible for this
condition. This implies that a vector regulation strategy has the potential of compromising the success of
established non-native populations, which usually undergo periods of vulnerability due to the challenging
conditions of the marina environment. We outline the importance of using molecular tools in a time series
approach for monitoring introduced populations, as well as for evaluating the effectiveness of management
actions.
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To what extent spatial precision of chorological data affects our perception of the
preffered environmental conditions of invasive species – a case study of Ailanthus
altissima in Croatia
Lucija Rajčić, Sven D. Jelaska
Department of Biology, Faculty of Science, University of Zagreb, Zagreb, Croatia

Abstract
Flora Croatica Database contains chorological data (with assigned geographical coordinates) that differ in
their spatial accuracy which is indicated with 11 levels, ranging from the least accurate that corresponds to
whole Croatia or a region (e.g. Dalmatia) to the most accurate level corresponding to coordinates obtained
by GPS devices. We were interested to see to what extent environmental variables assigned to those
locations by means of spatial overlap differ between data sets of different spatial accuracy. For that purpose,
we have selected invasive plant Tree of Heaven for which there is sufficient data with different levels of
spatial accuracy, namely: IDPrec11 (GPS coordinates); IDPrec7 (100-200 metres accuracy – coordinates taken
from the topographic map on scale M1:100.000); IDPrec6 (1 km2 accuracy); IDPrec5 (5 km2 accuracy).
Environmental data on topography (elevation, slope, sine and cosine of aspect), distance from roads and
water bodies and selection of climatic variables from BioClim (Bio1; Bio7; Bio10; Bio11; Bio12; Bio17; Bio18)
were used. Descriptive statistics were calculated, and ANOVA with Tukey’s post-hoc test was employed to
test whether there are significant differences amongst data sets of various spatial precision. ANOVA has
detected significant differences between datasets, while Tukey’s post-hoc test found most differences
among climatic variables. Less consistency (i.e. more statistically significant differences) was observed for
annual climatic variables (Annual Mean Temperature; Temperature Annual Range; Annual Precipitation)
compared to quarterly ones. Among topographic variables elevation was least consistent, although it is a
result of disparity of one particular data set (i.e. IDPrec6) that was significantly different from the other three
datasets. There were no significant differences observed for distance from roads and water bodies, which
could be attributed to overall distribution of the Tree of Heaven in Croatia, which is mainly present alongside
roads, and is not affected by the low soil moisture. Based on obtained preliminary analyses, it seems that this
kind of analyses should be performed on a larger number of invasive plants belonging to several ecologically
distinct groups in order to identify some general trends.
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Lasting the distance: The survival of alien birds shipped to New Zealand in the 19th
century
Pavel Pipek1,2, Tim M. Blackburn3,4, Steven Delean5, Phillip Cassey5, Çağan H. Şekercioğlu6,7,8, Petr Pyšek1,2
1Department of Invasion Ecology, Czech Academy of Sciences, Institute of Botany, Průhonice, Průhonice,
Czech Republic. 2Department of Ecology, Faculty of Science, Charles University, Prague, Czech Republic.
3Centre for Biodiversity and Environment Research, University College London,, London, United Kingdom.
4Institute of Zoology, Zoological Society of London, London, United Kingdom. 5Centre for Applied
Conservation Science, School of Biological Sciences, The University of Adelaide, Adelaide, Australia.
6Department of Biology, University of Utah, Salt Lake City, USA. 7College of Sciences, Koç University, Istanbul,
Turkey. 8Conservation Science Group, Department of Zoology, University of Cambridge, Cambridge, United
Kingdom

Abstract
Invasive alien species are a major threat to biodiversity and human activities, providing a strong incentive to
understand the processes by which alien invasion occurs. While it is important to understand the
determinants of success at each of several invasion stages—transport, introduction, establishment, and
spread—few studies have explored the first of these stages. Here, we quantify and analyze variation in the
success of individual animals in surviving the transport stage, based on shipping records of European
passerines destined for New Zealand. We mined the original documents of Acclimatisation Societies,
established in New Zealand for the purpose of introducing supposedly beneficial alien species, in combination
with recently digitized newspaper archives, to produce a unique dataset of 122 ships that carried passerines
from Europe to New Zealand between 1850 and 1885. For 37 of these shipments, data on the survival of
individual species were available. Using generalized linear mixed models, we explored how survival was
related to characteristics of the shipments and the species. We show that species differed greatly in their
survival, but none of the tested traits accounted for these differences. Yet, survival increased over time,
which mirrors the switch from early haphazard shipments to larger organized shipments. Our results imply
that it was the quality of care received by the birds that most affected success at this stage of the invasion
process.
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Contributing to understand the influence of climate change on biological invasions:
the case of the invasive California kingsnake in the Canary Islands
Julien C. Piquet1,2, Dan L. Warren3, Ramón Gallo-Barneto4, Miguel Ángel Cabrera-Pérez5, Robert N. Fisher6,
Sam R. Fisher7, Rochester J. Carlton6, Brian Hinds8, Marta López-Darias1
1Island Ecology and Evolution Research Group, Instituto de Productos Naturales y Agrobiología, IPNA-CSIC,
San Cristóbal de La Laguna, Spain. 2Escuela de Doctorado, Universidad de La Laguna, San Cristóbal de La
Laguna, Spain. 3Senckenberg Biodiversity and Climate Research Centre (BiK-F), Frankfurt, Germany. 4Área de
Medio Ambiente. Gestión y Planeamiento Territorial y Ambiental (GESPLAN S. A.), Las Palmas de Gran
Canaria, Spain. 5Servicio de Biodiversidad. Dirección General de Protección de la Naturaleza, Gobierno de
Canarias, Las Palmas de Gran Canaria, Spain. 6U.S. Geological Survey, Western Ecological Research Center,
San Diego, USA. 7Southwestern College, Chula Vista, USA. 8Herpetological Education and Research Project,
Whittier, California, USA

Abstract
The interaction of climate change and invasive species is a global conservation challenge with major
consequences for invasive species management. However, our current understanding of this interaction is
still filled with substantial knowledge gaps. These are particularly relevant in the context of islands and
invasive snakes, which represent a serious threat to global conservation. In view of this, we used the invasive
California kingsnake (Lampropeltis californiae) in the subtropical Canary Islands as a model system to
evaluate the influence of climate change on invasive snakes in the context of islands. We used species
distribution modeling (SDM) techniques to represent the potential distribution of L. californiae under current
and future environmental conditions. Our results indicate that most of the Canary Islands are currently
suitable to the invasive snake, whose potential distribution remains largely unchanged under climate change
scenarios. This study coincides with previous SDM research indicating invasive reptiles represent a
substantial threat to near-tropical regions, and their menace may persist or even be aggravated by climate
change. From a broader perspective, our findings build on previous studies to indicate that general
predictions regarding invasive species response to climate change may only apply to some extent for invasive
reptiles. Finally, we highly recommend future research to continue filling the gap regarding invasive reptiles,
particularly invasive snakes, to anticipate their future impacts on global biodiversity.

158
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?
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JDS4 monitoring of invasive alien species in the Bulgarian sector of the Danube River
using standard and citizen science technologies
Teodora Trichkova1, Milcho Todorov1, Marian Kenderov2, Ivan Botev1, Zdravko Hubenov3
1Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, Sofia, Bulgaria. 2Biological
Faculty, Sofia University ‘St. Kliment Ohridski’, Sofia, Bulgaria. 3National Museum of Natural History – Sofia,
Bulgarian Academy of Sciences, Sofia, Bulgaria

Abstract
The International Commission for the Protection of the Danube River (ICPDR) acknowledges that invasive
alien species (IAS) have become a major concern for the Danube River Basin (DRB) and an individual IAS
programme has been designed and implemented in the frame of the Joint Danube Survey 4, in 2019.
Furthermore, ICPDR in collaboration with EASIN developed an extended IAS list of DRB concern and updated
the smartphone application ‘Invasive Alien Species Europe’. Here we report results on the implementation
of the JDS4 IAS programme in Bulgaria. The monitoring was conducted in the Danube River, its tributaries
and the adjacent standing water bodies. The samples were collected by standard hydrobiological methods,
and IAS were recorded with the ‘IAS Europe’ app. We found 14 IAS, 7 benthic invertebrates and 7 fish, of
which 4 of EU concern and 14 of DRB concern. A total of 56 records were made with the app. The crayfish
were represented by Faxonius limosus, being more frequent and abundant in the tributaries compared to
the Danube River. The highest number of IAS molluscs was found in the Danube and in the middle and lower
reaches of the tributaries. Most frequent and abundant were the mussels Corbicula fluminea, Dreissena
bugensis and Sinanodonta woodiana. The highest percentage of IAS fish was registered in the standing water
bodies, where dominant were Carassius gibelio, Perccottus glenii and Lepomis gibbosus. The abundance of
IAS fish in the Danube River was low. The level of biocontamination varied from low to moderate for the
Danube River, from moderate to high for the adjacent canals, lakes, and marshes, and very high for the
tributaries and the studied reservoirs.
We acknowledge the National Science Fund of Bulgaria, Project KP-06-COST-13/ Alien CSI Cost Action, and
the Enterprise for Management of Environmental Protection Activities in Bulgaria, Contract
13063/03.07.2019.
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P101
First record of Pectinatella magnifica (Leidy, 1851) in the Bulgarian shoreline zone
of the Danube River
Teodora Trichkova1, Milcho Todorov1, Marian Kenderov2, Ivan Botev1, Zdravko Hubenov3
1Institute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, Sofia, Bulgaria. 2Biological
Faculty, Sofia University ‘St. Kliment Ohridski’, Sofia, Bulgaria. 3National Museum of Natural History – Sofia,
Bulgarian Academy of Sciences, Sofia, Bulgaria

Abstract
The magnificent bryozoan Pectinatella magnifica is a freshwater invertebrate, which forms large gelatinous
colonies that grow attached to submerged surfaces as rocks and branches. This species is native to eastern
North America; in the 19th century, it was introduced to Europe, but for about 100 years its distribution was
restricted mainly to a Cenral Europe. After 2011 the findings of high number of colonies were reported in the
Middle and Lower Danube River and Danube Delta. During Joint Danube Survey 3 (JDS3) in 2013, P. magnifica
was recorded at nine sites from Hungary to Romania; the only record in the Bulgarian – Romanian sector
being downstream of Copaniţa Island, at about 30 m from the border on the Romanian side (685 rkm). Here
we report the first findings of P. magnifica in the Bulgarian shoreline zone of the Danube River and the first
findings for Bulgaria. The sampling was conducted in July – October 2019, along the Danube and adjacent
water bodies in Bulgaria, in the frame of JDS4. Pectinatella magnifica was recorded at two sites. In August, a
big colony (diameter 35 cm) was found flowing in an open canal near Vidin Town (790 rkm). In October,
numerous colonies were found at the same site. They had smaller sizes (8–12 cm) and were attached to
branches of fallen trees. The species was also caught with fishing nets upstream of Archar Village (771 rkm).
The fishermen reported about regular clogging of the nets with P. magnifica in the last year. The results may
indicate that the number and size of colonies has increased recently.
We acknowledge the National Science Fund of Bulgaria, Project KP-06-COST-13/ Alien CSI Cost Action, and
the Enterprise for Management of Environmental Protection Activities in Bulgaria, Contract
13063/03.07.2019.

160
Book of Abstracts

The Human Role in Biological Invasions - a case of Dr Jekyll and Mr Hyde?

P102
The effect of crayfish plague pathogen infection on growth of juvenile marbled
crayfish Procambarus virginalis (Lyko, 2017)
Ana Dobrović1, Ana Bielen2, Mara Vukelić1, Dora Pavić2, Sandra Hudina1
1University of Zagreb, Faculty of Science, Department of Biology, Rooseveltov trg 6, 10000 Zagreb, Croatia.
2University of Zagreb, Faculty of Food Technology and Biotechnology, Department for Biochemical
Engineering, Pierottijeva 6, 10000 Zagreb, Croatia

Abstract
Both strong immune system and fast growth rate are important determinants of invasion success of a species
and their dispersal rate in a novel environment. Since effective immune function may be costly, increased
investment in immune response would limit the individual's resources available for growth, leading to a
trade-off between these traits in an invader. The aim of this study was to examine the energetic costs of
mounting an immune response caused by infection by crayfish plague pathogen (Aphanomyces astaci strain
Psl) on growth and mortality of individually kept juvenile marbled crayfish under laboratory conditions.
Firstly, we conducted an infection trial using four different spore concentrations of A. astaci (7500, 15000,
20000, 30000 spores/ml) to determine the mortality of infected individuals during four weeks following the
infection. We recorded mortality of 78% in individuals infected with concentration of 30000 spores/ml and
no mortality at lower concentrations. Based on these results, we selected two concentrations (7500 and
15000 spores/ml) to test if repeated exposure to A. astaci leads to change in growth compared to noninfected individuals (control group). At least two repeated infections were conducted in four-week intervals
using selected concentrations. Within these intervals we continuously recorded mortality of individuals and
measured length and weight of control group and infected groups before succeeding infections. Significantly
lower length and weight increments of repeatedly infected individuals compared to control group were
observed. We discuss our findings in the context of potential long-term effects of trade-odds between
chronic and acute activation of the immune sytem and growth on the invasive success of non-indigenous
crayfish species in novel environment.
This research was funded by Croatian Science Foundation Installation Grant (HRZZ UIP-2017-05-1720).
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P103
Changes in the immune response during range expansion of the invasive signal
crayfish Pacifastacus leniusculus
Paula Dragičević1, Sofia A. Blažević1, Ana Dobrović1, Filip Ložek2, Ivana Maguire1, Sandra Hudina1
1Department of Biology, Faculty of Science, University of Zagreb, Rooseveltov trg 6, 10 000 Zagreb, Croatia.
2South Bohemian Research Center of Aquaculture and Biodiversity of Hydrocenoses, Faculty of Fisheries and
Protection of Waters, University of South Bohemia in České Budějovice, Zátiší 728/II, 389 25 Vodňany, Czech
Republic

Abstract
Investment in immunocompetence can have direct impacts on the invasion success. During range expansion,
individuals enter the novel environment where they can benefit from both the increase or decrease in
immune investment. Increased immune investment may be required during contact with novel pathogens,
but it is also energetically costly for the dispersing individuals. Thus, if investment in immunocompetence
drives range expansion, we would expect to observe differences in immune response along the invasion
range of an invader. In this pilot study, we compared the immune response of one of the most successful
crayfish invaders in Europe, the signal crayfish, along its invasive range in the Korana River, Croatia.
Comparisons were made between individuals from the invasion core and invasion front sites, which were
subjected to the same treatment in the laboratory. We measured the immune response parameters (total
hemocyte count, encapsulation response, total and specific phenoloxidase and prophenoloxidase activity),
morphological parameters and crayfish condition parameters (Fulton's condition factor, total plasma protein
concentration). Immune response parameters were analysed separately, as well as their combined effect in
order to measure the overall immune status. No significant differences were found in overall immune status
between individuals from invasion core and invasion front. However, some parameters, i.e. the specific and
total prophenoloxidase activity, exhibited significant differences – they were significantly higher in
individuals on the invasion front compared to those in the invasion core, which potentially indicates higher
immune investment in the individuals on the invasion front. We discuss our findings in the context of the
theories regarding immune investment during the range expansion of the invasive species. This research was
funded by Croatian Science Installation Grant (HRZZ UIP-2017-05-1720).
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Understanding temporal trends in alien species’ impacts
Lara Volery, Daniel Wegmann, Sven Bacher
Department of Biology, University of Fribourg, Chemin du Musée 10, CH-1700 Fribourg, Switzerland

Abstract
Temporal variation of impacts is an aspect ignored by impact frameworks in invasion science: even though it
is generally admitted that alien species’ impacts evolve over time, their temporal trend has rarely been
considered when comparing or quantifying them. We argue that ignoring the temporal dimension of impacts
leads to inconsistencies in their interpretation and to conflict among invasion scientists. Here, we develop a
general framework defining environmental impacts and resolving existing ambiguities around their
quantification. We first identify and define the different facets of impacts of alien species on an impacted
factor. The first facet describes the interaction between the alien population (e.g. a predatory alien) and the
impacted factor (e.g. a prey population) and is termed the alien ‘action’ (i.e. what the alien does; e.g. how
many preys it eats). This action can induce changes in the impacted factor dynamic, but these changes cannot
be assessed from the alien action alone, for instance because the alien action can also have unpredictable
consequences (e.g. in addition to losing individuals, the prey population reproduces less out of fear of the
alien). Hence, the other impact facets describe the consequences of the alien action on the dynamic of the
impacted factor (e.g. the prey population dynamic), either at a certain time, or over a time period. The
impacted factor can be any other factor of interest of the recipient environment, such as abiotic factors (e.g.
soil composition or nutrient cycling) or biodiversity indicators (e.g. local richness). We then describe how
impacts evolve over time, and how capturing their temporal trend can help addressing the existing
conceptual ambiguities in impact quantification. We conclude that capturing temporal trends better informs
conservation decisions on alien species management, by improving our understanding of impacts and by
projecting their evolution.
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In situ experiment confirmed a hypothesis that sea currents are the main spreading
vector of marine alga Caulerpa cylindracea
Ante Žuljević, Ivan Cvitković, Marija Despalatović, Petra Lučić
Institute of Oceanography and Fisheries, Split, Croatia

Abstract
Based on numerous records of non-native marine alga Caulerpa cylindracea Sonder 1845 along the Croatian
part of the Adriatic Sea, we published a hypothesis in 2004 that sea currents represent a major factor in its
spread. However, human mediate transport, particularly ballast water and fishing equipment, are still
considered as the main secondary spread vectors within the Mediterranean Sea. We have attempted to verify
our hypothesis through in situ testing of the ability of the alga to float and disperse by currents. In experiment
conducted in summer 2010, fragments of algal fronds were released by a diver approximately 1 m above the
sea bottom. The time required for the fragment to reach the bottom was measured under minimal current
conditions. This experiment demonstrated that the fragments sank relatively fast, traveling 1 m in 2 min 30
sec or faster. Under conditions with bottom currents, released fragments were transported as far as 10 m.
In experiments conducted in autumn 2018 and 2019, we observed that the majority of released fragments
floated for a prolonged period (> 5 min). Under conditions with bottom currents, some of the fragments were
lifted and drifted on indefinite distance (> 30 m). Hundreds of distant locations have been recorded within
20 years in Croatia, documenting fast algal spread. Most of them are remote from ports and fishing areas.
The conformation that this alga can float for a prolonged period, together with spatial spreading dynamics,
indicate that currents are a predominant vector for secondary algal spread while human mediate transport
probably has marginal impact. Majority of spreading occur during autumn with strong stormy weather that
can produce numerous algal fragments which can be easily dispersed along the coastline. Why the fragments
can float during autumn despite sinking relatively quickly during summer remains unknown.
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Spreading of marine red alga Lophocladia lallemandii in the Adriatic Sea
Petra Lučić, Ante Žuljević, Ivan Cvitković, Ante Žunec
Institute of Oceanography and Fisheries, Split, Croatia

Abstract
The first record of the Indo-Pacific marine red alga Lophocladia lallemandii (Montagne) F. Schmitz 1893 in
the Croatian part of the Adriatic Sea dates back to October 2012, when it was discovered on Blitvenica Island.
Later on, it was also found around islands Palagruža, Hvar and Mrkan. It is a seasonal species that becomes
fully developed in autumn. In Blitvenica and Palagruža, offshore islands exposed to strong currents and
waves, L. lallemandii develops conspicuous, spherical habitus, made of numerous densely arranged
filaments. These algae usually grow as epiphytes on apical part of the Cystoseira and Sargassum algae
between 1- 30 m. The maximum coverage is observed between 10 -15 m, with 49% measured on Blitvenica
Island in autumn 2019, using photo quadrats. In both areas, alga demonstrates characteristics of an invasive
species. In the areas of islands Hvar and Mrkan, alga is sporadically present and habitus expression is
noticeably different. Alga is not dense and conspicuous, it forms turf-like thali made of sparse, net forming
filaments, and develops mostly as epiphytes on Posidonia oceanica rhizomes and as epiphytes in sciaphilic
area between 0-10 m. Blitvenica and Palagruža are likely affected by local upwelling and thus characterized
by high nutrient concentrations, contrary to Hvar and Mrkan Islands which are located in oligotrophic areas.
Therefore, it is possible that higher concentration of nutrients benefits species morphological development
and invasive characteristics. Since the Adriatic Sea is predominantly oligotrophic, it is possible that this
species is more widely distributed in forms of small, turf like expression of the habitus, which is not easily
noticeable. We might also expect that this species will continue to spread throughout the Adriatic Sea and
become particularly invasive in the areas with higher nutrient concentrations such as the Northern Adriatic,
vicinity of mariculture facilities and urban areas.
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P109
Morphological changes during an invasion event: the California kingsnake
(Lampropeltis californiae) in Gran Canaria Island
Borja Maestresalas1, Julien C. Piquet1, Ramon Gallo-Barneto2, Miguel Á. Cabrera-Pérez3, Manuel Nogales1,
Marta López-Darias1
1Island Ecology and Evolution Research Group, Instituto de Productos Naturales y Agrobiología (IPNA-CSIC),
La Laguna, Spain. 2Área de Medio Ambiente. Gestión y Planeamiento Territorial y Ambiental (GESPLAN S. A.),
Las Palmas, Spain. 3Servicio de Biodiversidad. Dirección General de Protección de la Naturaleza, Gobierno de
Canarias, Las Palmas, Spain

Abstract
Invasion events provide unique opportunities to explore how invasive species adapt to new environments.
Size is one of the most important and obvious traits of an organism, so understanding its changes could
provide interesting insights to unravel invasive species evolution and mechanisms of adaptation in their
invasive range. Here we explore body size trend of the Californian kingsnake (Lampropeltis california) in the
island of Gran Canaria over a period of 10 years. The analysis of SVL over more than 5000 adult individuals
captured during these years revealed significant differences between sexes, morphs and invasive areas when
these variables were analyzed individually. Males were significantly smaller than females. Body size
significantly differed among colors and patterns, with normal individuals larger than albinos, and banded,
aberrant and stripped snakes following a trend from larger to smaller. SVL was also different among invasive
areas. A GLM using sex, color, pattern and invasive area as explicative factors showed that only sex, area and
their interaction contributed to understand differences on SVL. In addition, SVL has significantly decreased
along the invasion progress so that snakes are currently smaller than during the initial stages of the invasion.
These results provide strong evidence of phenotypic changes in an invasive snake as a result of the adaptation
to its new environment. the invasion progress.
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Alien ladybirds Coccinellidae from Canary Islands
Jerzy Romanowski1, Piotr Ceryngier1, Karol Szawaryn2
1Institute of Biological Sciences, Cardinal Stefan Wyszyński University, Warsaw, Poland. 2Museum and
Institute of Zoology, Polish Academy of Sciences, Warsaw, Poland

Abstract
The Canary Islands are well-known biodiversity hotspot characterized by a high level of endemism. A long
history of exploration documented about 50 species of ladybird beetles Coccinellidae, including 12 species
endemic to the archipelago. However, an equal number of the Canarian ladybirds arrived at the archipelago
as a result of intentional or unintentional introductions. Recent surveys (2016-2019) of Canarian islands
conducted within the ongoing project “Endemic and alien species of ladybird beetles of Macaronesia”
provide new data on non-native ladybird species from the Canary Islands. Three Australian species that have
been introduced in many parts of the world as biocontrol agents: Cryptolaemus montrouzieri, Rhyzobius
lophanthae and Rodolia cardinalis are present on all seven islands of the archipelago. Alien species of
American origin are represented in the Canarian fauna by Delphastus catalinae and Olla v-nigrum, the latter
species probably arrived at the Canary Islands very recently. Established populations of Pharoscymnus
flexibilis, a species of Asiatic origin, were recorded from 2016 on the two easternmost islands, Fuerteventura
and Lanzarote The recent surveys indicate that Afrotropical species Cheilomenes propinqua has established
on Gran Canaria. So far there is no evidence of the establishment of Harmonia axyridis within the Canarian
archipelago, and only single individuals have been recorded on Tenerife in 2003. The detection of non-native
ladybird species in the Canary Islands seems to be a frequent phenomenon and requires further surveys of
each island as the alien species may pose a threat to the unique communities of the native Canarian
arthropods.
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