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PREFACE

Dear colleagues, friends and guests,

I warmly welcome you to the
48" Annual Meeting of the
Ecological Society of Germany,
Austria & Switzerland (GfO)
hosted by the University of
Natural Resources and Life
(BOKU).
Our university covers the
three
sciences,

Sciences, Vienna

core natural
technology
economic and

areas
and

engineering,
social sciences and law. Combining these core areas
is unique to Austrian universities making the BOKU
particularly attractive to students, which is shown
by the extraordinarily high increase of students over
the last decade. This increase is due to both students
from Austria and from abroad. The Department of
Integrative Biology and Biodiversity Research consists
of the Institute of Botany, Institute of Wildlife Biology
and Game Management, Institute of Zoology, Institute
for Integrative Nature Conservation Research, and
Institute of Mathematics, and forms the backbone
of the scientific committee and the local organizing
committee of our conference.

Hosting the annual meeting of the GfO in 2018 in
Vienna means a 25-years anniversary because the last
meeting held in Austria took place in 1993 in Innsbruck.
The meeting will take place at the former campus of
the Vienna University of Economics and Business (Alte
WU). It is an appropriate place for holding a meeting as
it offers several large lecture halls in direct vicinity to
each other and is easily accessible by public transport.

In times of changing conditions, ecological research
is facing new challenges. On the one hand, complexity
of the biosphere is increasingly reduced by human
activities; onthe otherhand, humanactivitiesaggravate
predictability of future developments. This poses new
necessities for assessing ecological conditions and for
discovering new ecological interrelations, which is
reflected by our motto of this year, 'Ecology — meeting
the scientific challenges of a complex world. The

conference provides the opportunity to present the
state of the art of our scientific field, to interact with
other research groups, and to stimulate synergies
between the different disciplines.

I would like to thank the many people who have
contributed to the successful organization of the
meeting in Vienna. I am very grateful to Heike
Kuhlmann as a core organizer of the meeting. I thank
my colleagues from the scientific committee (Karl-
Georg Bernhardt, Stefan Dullinger, Wolfram Graf,
Harald Meimberg, Swen Renner, Marcela Suarez-
Rubio, Karin Tremetsberger, Johann Zaller) for the
fruitful collaboration. I thank all persons from the
local organizing committee being responsible for non-
scientific affairs (Dagmar Augustin, Franz Barth, Eva
Dornstauder-Schrammel, Edith Gruber, Yoko Muraoka,
Manfred Ranalter, Christoph Schauer,
Thurner). I further thank the chairs of the 34 scientific
sessions for suggesting topics and organizing the

Christine

sessions, and I express my gratitude to the keynote
speakers (Pedro Beja, Nina Buchmann, Stefan Dullinger,
Claudio Gratton, Stephan Hattenschwiler, Kerry Naish)
for providing us with a comprehensive framework
concerning recent developments in ecological sciences.
Last but not least I would like to thank the organizers
of the four excursions (Karl-Georg Bernhardt, Josef
Kohler-Schneider, Bernhard
Kohler, Friedrich Schiemer) giving the attendees a

Greimler, Marianne
good impression of four different habitat types being
characteristic to Austrian landscapes.

Finally, I hope you will enjoy the stay in Vienna enabling
you a stimulating atmosphere for discussions and for
personal exchange with colleagues.

Thomas Frank

Institute of Zoology

Department of Integrative Biology and Biodiversity
Research

University of Natural Resources and Life Sciences,
Vienna



Dear friends and colleagues,

I cordially welcome you to the 48% Annual Meeting of the

Ecological Society of Germany, Austria & Switzerland in

Vienna. I can hardly imagine a nicer city for a scientific

conference than the federal capital of Austria, which has just

topped the EIU-ranking as the world's most liveable city.

From a scientific point of view, Vienna hosts 25 research

institutions with more than 40 000 people being employed

in the research and development sector. If we remember

renowned people like Othenio Abel, Karl von Frisch, Konrad

Lorenz or Irendus Eibl-Eibesfeldt, all of whom were born in

Vienna or spent their entire lives there, we see that in this

city scientific progress is linked to a long tradition of biological sciences. Obviously
an ideal place for ecologists to discuss burning topics of our discipline, to be inspired
and have fun. All the more so as that with a meeting in Austria a particular important
issue has to come into focus: mountain ecology. After all, 76% of Austria’s territory
complies with the EU-definition of “mountainous area”, i.e. many of these regions are
key centers of biological and cultural diversity.

Our this year's conference is themed "Ecology - meeting the scientific challenges of a
complex world". Well, this is a quite ambitious motto! To cite the famous American
plant ecologist Frank E. Egler: “Nature is not more complex than we think, but more
complex than we can think". I understand this phrase so much that you need a lot of
dedicated people, great expertise and a variety of disciplines to approach the complex
environmental challenges of our time. Can there be a better opportunity than a GFO
conference to meet these conditions? In this sense, I am delighted that we will come
together in a city full of music, art, science and friendly people.

Volkmar Wolters

President of the GFO
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MONDAY 14:30 — AUDIMAX (C.1.5.1)

Of facts and fiction: confronting data and models of alpine plant species response to a
warming climate

Stefan Dullinger’
'University of Vienna, Vienna, AT, stefan.dullinger@univie.ac.at

Climate change will likely reshape the flora and vegetation of mountain landscapes. It is

generally expected that vegetation belts and their associated species will move upward

confronting those already living at highest elevations with a nowhere-to-go situation.

Empirical research on this issue has so far concentrated on either detecting range

changes that have already taken place in the recent past, or on modelling these changes

for the decades to come. However, these two lines of investigation remain loosely

linked so far. In my talk I will present results of both recent re-survey and modelling

studies. I will thereby demonstrate consensus, try to interpret apparent contradiction,

and highlight areas where data to evaluate models are currently missing. In essence,

both data and models suggest massive redistribution of mountain plants under warming temperatures, with
prevailing movement towards higher elevations. However, while statistical modelling of species distributions
predicts considerable loss of alpine plant diversity from many mountain ranges, re-survey studies on mountain
tops indicate a steady increase of species at uppermost peaks resulting from frequent arrival of new colonizers
but rare extinction of residents — a process that has obviously accelerated during the most recent decades.
Whether these patterns represent a transient species surplus at high elevations, and thus an accumulating
extinction debt, as suggested by dynamic range models, remains unclear. Yet, recent observations demonstrate
that species from lower elevations actually move upward faster than their alpine counterparts lending some
empirical support to these predictions. The consequences of climate warming for intraspecific genetic diversity
represent an area where modelling just starts to explore possible futures. I will present ongoing such efforts
which demonstrate that a warmer climate might actually produce counter-intuitive changes in the genetic setup
of mountain plant populations and increase risk of extinction. However, data for evaluating predictions at the
level of intra-specific diversity still await being sampled.

ECOLOGY - MEETING THE SCIENTIFIC CHALLENGES OF A COMPLEX WORLD
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TUESDAY 08:30 — AUDIMAX (C.1.5.1)

Can we design sustainable bioenergy landscapes? Balancing our needs for production and
biodiversity

Claudio Gratton'
"University of Wisconsin, Madison, US, cgratton@wisc.edu

Increasing demand for food, and now fuel, have put pressure on our agricultural lands. In
response, the way we manage our lands is continuing to change land use and land cover
with significant biological and ecosystem-level consequences. In the upper Midwest of
the United States, these changes have resulted in the 'simplification’ of the agricultural
landscape, that is the removal of natural and semi-natural areas in the landscape and
the increase in monocultures of annual crops. These changes affect more than mere
aesthetics. Landscape simplification is typically associated with a decrease in species
richness and an increase in crop pest abundance. The consequences of these changes are
felt by growers who apply more pesticides in landscapes dominated by annual cropland.
The question, then, is can we balance our needs for agricultural production (both food and fuel) in a way that
supports other ecosystem services on which we as humans depend?

Our work as part of the Great Lakes Bioenergy Research Center has explored how management and changes of
the landscape in response to bioenergy agriculture affects critical ecosystem services, including productivity,
pollination, and biological control. Inevitably these services tradeoff and understanding their magnitudes
and directions will be a key to designing 'custom’ multifunctional landscapes that include bioenergy crops.
Additionally, we have explored ways to make the science behind these relationships part of discussions in landuse
planning by developing decision support tools that illustrate tradeoffs among ecosystem service in agricultural

landscapes.



TUESDAY 14:00 — AUDIMAX (C.1.5.1)

Managing genetic variation and adaptability in populations: considerations from
conservation genomics in salmonids

Kerry Naish'
'University of Washington, Seattle, US, knaish@uw.edu

A central goal in conservation and restoration activities is to maintain genetic variation

so that populations can adapt to ongoing environmental and anthropogenic change.

However, judging when and how to make an intervention is challenging, because

the actions themselves might result in unintended changes to a population’s genetic

variability. Pacific salmon along the West Coast of North America serve as examples of

the outcomes of such actions, because they are subject to extensive efforts to rebuild

populations using approaches such as captive breeding and restoration, while also

supporting harvest activities. In these systems, synergistic partnerships between

geneticists and practitioners have focused on addressing and assessing appropriate

responses. In doing so, novel genomic approaches have improved the power to evaluate best practices. Here, the
implementation of these methodologies will be reviewed, and their potential in informing adaptive management
within a decision-making framework will be explored. Specifically, I will use case studies to illustrate their use in
the protection of vulnerable populations during harvest, and to examine the fitness of captive-reared individuals
released into the wild. Proactive approaches aimed at determining 'best case’ versus ‘worst case’ scenarios in
captive rearing and restoration will be evaluated, especially where there are reduced options for population
recovery. Finally, genomic based studies on natural populations are increasingly revealing loci of large effect
on phenotypic traits; their role in designating units for protection will be discussed. Creative integration of
genomics with solutions-driven research has significant capacity to contribute to conservation, and its continued
integration into management decisions will support ongoing efforts to restore and maintain population health.

ECOLOGY - MEETING THE SCIENTIFIC CHALLENGES OF A COMPLEX WORLD
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WEDNESDAY 08:30 — AUDIMAX (C.1.5.1)

Biodiversity and soil organic matter
Stephan Hattenschwiler’
"University of Montpellier, Montpellier, FR, stephan.hattenschwiler@cefe.cnrs.fr

Soil organic matter (SOM) received increasing attention as a critical component in the
global carbon (C) cycle and how it is affected with ongoing global change. Considerable
recent progress in the understanding of factors controlling SOM dynamics and its
stabilization identified a key role for microbial uptake and transformation of C compounds.
How the diversity of microorganisms, and other soil organisms more generally, and their
interactions with plants influence the storage and turnover of SOM, however, is not well
known. Conceptual and quantitative models continue to treat the tremendous diversity
of soil organisms as black box. While this approach is operationally convenient, it neglects
fundamental ecological processes such as competition, facilitation and complementarity
among the diverse soil organisms, which depend on SOM as single basic resource for their energy and — to a lesser
extent — nutrient requirements. This presentation attempts to highlight how biodiversity might influence SOM
dynamics and ultimately affect soil C stabilization beyond microbial transformation of organic molecules. Three
aspects of biodiversity will be considered more specifically: (1) the diversity of plant-derived organic compounds,
(2) the diversity of soil organisms, and (3) the diversity of plant root structure and function in association with
their symbionts. I will argue that biodiversity has a role to play in SOM dynamics and in the persistence of soil
C. However, quantifying such biodiversity effects for the long-term soil C balance remains difficult, and their
conceptual and operational integration in existing or new models is challenging. Tighter collaborations across
disciplines, and closer interactions between ecologists and soil scientists in particular, are the way forward to
foster new ideas about how to quantify and integrate the contribution of soil biodiversity in SOM dynamics.



WEDNESDAY 14:00 — AUDIMAX (C.1.5.1)

Barcoding and metabarcoding: exploring exciting new opportunities in ecology
Pedro Beja’
'University of Porto, Porto, PT, pbeja@cibio.up.pt

The advent of ever more powerful DNA sequencing technology has opened up possibilities

in the biological sciences that were unimaginable just a decade ago. The field of ecology

is no exception, with DNA barcoding in combination with high-throughput sequencing

(metabarcoding) generating unprecedented capacity to describe complex ecological

patterns and processes. However, mainstreaming these new tools in ecological research

has remained relatively slow, mainly because they still involve a range of conceptual,

methodological and technical challenges. Here I provide an ecologists’ perspective to

barcoding and metabarcoding, using the experience gained at my lab to illustrate the

power and some limitations of these molecular tools. First, I show the importance

of building comprehensive barcode reference collections to achieve ecologically meaningful taxonomic
identifications. This is challenging, but by working closely with taxonomists we have been able to assemble
a collection of > 1,500 arthropod species, which helped detecting new exotic species, solving some taxonomic
problems, and highlighting many others that warrant further investigation. Second, I discuss the need to optimise
field, lab and bioinformatics pipelines in relation to the specific research questions of ecologists. The considerable
efforts required to meet this general goal are illustrated through case studies assessing impacts of biological and
technical replication on metabarcoding results, testing multi-marker approaches to overcome primer biases, and
developing procedures for non-destructive metabarcoding of invertebrate bulk samples. Third, I present some
practical applications, showing how the high taxonomic resolution achieved through metabarcoding can provide
major insights on biotic interactions and on community assembly of nocturnal arthropods in agroecosystems.
Finally, I take alook into extant and oncoming technological developments that will provide further opportunities
to ecological research.

ECOLOGY - MEETING THE SCIENTIFIC CHALLENGES OF A COMPLEX WORLD
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THURSDAY 08:30 — AUDIMAX (C.1.5.1)

Grassland ecology and sustainable management, friends or foes?
Nina Buchmann'
1ETH Zurich, Zurich, CH, nina.buchmann@usys.ethz.ch

While grassland ecologists address fundamental research questions, motivated by highly
relevant global challenges like climate change and biodiversity loss, grassland managers
are confronted with exactly those challenges, e.g. increasingly frequent extreme events
and changes in species composition. Moreover, both aim towards sustainable grassland
management, also demanded by consumers and policy-makers alike. So the questions
arise, how can managers learn from ecologists, how can ecologists learn from managers?

Ecosystem services, provided by grassland ecosystems and highly relevant for both

communities, represent a common denominator for joint learning activities. High
quality forage production for livestock and erosion control are intimately linked to species traits and community
composition. Climate regulation and water purification clearly depend on management activities which in
turn are driven by grassland composition and environmental site conditions. How these services are affected
by climate change, but also to what extend grasslands contribute to climate change or can actually be used to
mitigate it, are important research but also management questions. Resistance and resilience of grasslands are
of main concern to grassland ecologists and managers.

Various networks and experiments with both intensively as well as extensively managed grasslands will be used
to integrate both perspectives on grasslands. Drought simulations across elevational gradients, biodiversity
experiments for identifiying multifunctionality in grasslands, and ecosystem flux measurements for assessing
ecosystem vulnerability but also for quantifying carbon sequestration and N,O mitigation potentials together

provide crucial and beneficial insights to inform sustainable.
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SPECIAL TALK
ON INSECT DECLINE

TUESDAY 11 SEPTEMBER, 18:30 — AUDIMAX (C.1.5.1)

Insect declines and examples of biodiversity monitoring — knowledge and perspectives

Martin Sorg’
'Entomological Society Krefeld, Neukirchen-Vluyn, DE, sorg@biota.de

Recent analysis of malaise trap results of 96 unique location-year combinations estimate
a seasonal decline of 76 % in flying insect biomass over the last three decades. This
happens apparently regardless of habitat type, while changes in weather and habitat
characteristics cannot explain this overall decline.

There is an urgent need to uncover the causes of this decline, its geographical extent,
and to understand the ramifications of the decline for ecosystems and the protection of
biodiversity. Which data do we need for proper monitoring of the most important sites
and habitats for insect biodiversity conservation? Where should we focus and what are

the basics for sampling design?

The data set of the Entomological Society Krefeld using standardized sampling with malaise traps based on the
design of Henry Townes begins in 1985 and has been continued until today. In addition to the documentation
of decline trends through the gradual evaluation of the original samples, it opens up an insight into the

interpretational potential of the methodology.

This also raises the question of the extent to which we are sufficiently aware of the species stock and the adequate
protection solutions for nature reserves of the typical fragmented Central-European landscape. In this context,
evaluations of protected area regulations and agricultural practices, including the use of pesticides, reveal
massive deficits for sustainable biodiversity protection.



PUBLIC
LECTURE

TUESDAY 11 SEPTEMBER, 20:00 — AUDIMAX (C.1.5.1)

Die Domestizierung unserer Gewasser und das Ende der Natur

Klement Tockner!
'Fonds zur Forderung der wissenschaftlichen Forschung (FWF), Wien, AT, klement.tockner@fwf.ac.at

Von der romantischen Vorstellung einer intakten Natur missen wir uns wohl
verabschieden. Zu massiv sind die globalen Eingriffe des Menschen, unumkehrbar viele
Anderungen und immens die gesellschaftlichen Herausforderungen. Dabei befinden wir
uns erst am Beginn der ,Grofsen Beschleunigung” im Zeitalter des Anthropozéns. So
wurden die meisten unserer Gewésser domestiziert, d.h. zum gréfstmdglichen Nutzen
fur uns Menschen verandert. Dabei setzen wir verstérkt auf grofstechnische Lésungen:
bauen Damme, leiten ganze Flisse um und entsalzen Meerwasser. Dabei gilt es Wasser
als Ressource fiir uns Menschen und Gewasser als wertvolle Lebensrédume langfristig zu

© A. Kuchenmeister

erhalten.

ECOLOGY - MEETING THE SCIENTIFIC CHALLENGES OF A COMPLEX WORLD 17



18

ABSTRACTS



ECOLOGY - MEETING THE SCIENTIFIC CHALLENGES OF A COMPLEX WORLD 19



20

SESSION 1

Agroecology: science and practices
for sustainable agriculture

Chairs: Jens Dauber, Lena Bassermann, Felix Herzog



SESSION 1-01 TUESDAY 10:00

Agroecology: science, practices and movements for sustainable agriculture
Lena Bassermann', Wolfgang Blichs? Jens Dauber?, Felix Herzog*

"Welthungerhilfe e.V., Berlin, DE, lena.bassermann@welthungerhilfe.de

2Gf0 specialist group ‘Agroecology’, ¢/o Julius Kiihn-Institut, Braunschweig, DE
3Thiinen Institute of Biodiversity, Braunschweig, DE

‘Agroscope, Ziirich, CH

The need for a major transformation of the world's food systems has become a topic of international debate.
Whilst industrial agriculture has been successful in producing large amounts of food, the ecological, economic
and social costs involved are very high. Based on high-input and intensive use of natural resources, these systems
have a significant impact on biodiversity and the environment. Diversified agroecological farming systems are
seen as an alternative with the potential to transform food systems and delivering solutions to problems current
production systems do not address. These include challenges such as food security, resource protection and
social inclusion. By combining traditional and scientific knowledge, agroecology applies ecological and social
approaches to agricultural systems, focusing on the rich interactions between plants, animals, humans and the
environment. Agroecology has been practiced, scientifically researched and further developed by peasants and
producers around the globe. Although several attempts have been made by international institutions, academics,
civil society and social movements to define exactly what agroecology is, there is still a need to further develop a
common/shared understanding of the term. To achieve its full potential, agroecology needs to be supported by a
set of complementary public policies, relevant institutions and public investment. The clarification of the term
agroecology must take into account that agroecology is at the same time a scientific research approach, which
involves the holistic study of agro-ecosystems and a set of principles and practices that enhances the resilience
and sustainability of food and farming systems while preserving social integrity. It is a socio-political movement
which focuses on the practical application of agroecology while seeking new ways of thinking about agriculture,
processing, distribution and consumption of food, and its relationships with society and nature.

ECOLOGY - MEETING THE SCIENTIFIC CHALLENGES OF A COMPLEXWORLD 21
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SESSION 1-02 TUESDAY 10:15

Agroecology as a practice: sustainable production and consumption through integrated
farming (case study India)

Anshuman Das'
"Welthungerhilfe India, Kolkata, IN, anshuman.das@welthungerhilfe.de

Agroecology is about science, practice and movement in farm and food systems. In farm systems, it imbibes
the principles of nature — collaboration, recycling, multilayered arrangement, combination of various species/
varieties and allowing succession. In food systems, it connects ecological-product-friendly market and
responsible consumption. However, the agriculture system in the past few decades has gone beyond this to
ecological simplification, also reducing the dietary diversity. To address this, working with more than 10,000
small farms during 2012-15, in rain-fed marginalised production areas, Sustainable Integrated farming system
(SIFS) approach boost up small farmers, where not only crops but varied types of plants, animals, birds, fish and
other aquatic flora and fauna are utilized for production. These were combined in such a way and proportion that
each element helps the other; the waste of one is recycled as resource for the other. The farm-planning process by
the farmers according to his/her needs, availability of resources and choices was the key step in the process which
strengthened the autonomy of farmers in terms of selection of seed/breed and less dependent on external input
and market dictates in production. In the next level, due to complex dynamics in market conditions with large
buyers and unfavourable terms of trade offered by the traders and intermediaries, small holder farmers have poor
access to the market. Advance selling of farm-products directly by the farmers, often when the price is lowest
at the market, is very common. From 2016 onwards, these farmers were also linked with small holder market
development and ecological food campaign which links producers-market and consumers based on clean-green-
fair food systems. This paper describes the principles, impacts and indicators of transition of small farms in India,
Bangladesh and Nepal to ecologically intensified agroecological farms which are also connected to sustainable
consumption through urban-rural connect.



SESSION 1-03 TUESDAY 10:30

Data science for agroecology
Angela Lausch’, Jan Bumberger', Toralf Kirsten?

'Helmholtz Centre for Environmental Research — UFZ, Leipzig, DE, angela.lausch@ufz.de
2University of Applied Sciences, Mittweida, DE

Agroecosystems fulfil a whole host of ecosystem functions that are essential for life on our planet. However, an
unprecedented level of anthropogenic influences is reducing the resilience and stability of our ecosystems as well
astheir ecosystem functions. The relationships between drivers, stress and ecosystem functions in ecosystems are
complex, multi-facetted and often non-linear and yet environmental managers, decision makers and politicians
need to be able to make rapid decisions that are data-driven and based on short- and long-term monitoring
information, complex modelling and analysis approaches. A huge number of long-standing and standardized
ecosystem health approaches like the essential variables already exist and are increasingly integrating remote-
sensing based monitoring approaches. Unfortunately, these approaches in monitoring, data storage, analysis,
prognosis and assessment still do not satisfy the future requirements of information and digital knowledge
processing of the 21° century. This presentation therefore discusses the requirements for using Data Science as
a bridge between complex and multidimensional Big Data for environmental health. It became apparent that no
existing monitoring approach, technique, model or platform is sufficient on its own to monitor, model, forecast
or assess forest health and its resilience. In order to advance the development of a multi-source ecosystem
health monitoring network, we argue that in order to gain a better understanding of agroecosystems health
in our complex world it would be conducive to implement the concepts of Data Science with the components:
(i) digitalization, (ii) standardization with metadata management after the FAIR (Findability, Accessibility,
Interoperability, and Reusability) principles, (iii) Semantic Web, (iv) proof, trust and uncertainties, (v) tools for
Data Science analysis like machine learning and (vi) easy tools for scientists, data managers and stakeholders for
decision-making support. In this presentation we will present the framework for data science with the necessary
components and requriements for better monitoring and understanding the complex systems of agroecology.
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SESSION 1-04 TUESDAY 10:45

Biodiversity potential — an expert based method for biodiversity assessment on agricultural
farms in Austria

Thomas Drapela’, Theresia Markut'!, Matthias S. Meier?, Lukas Pfiffner? Christian Schader?

'Research Institute of Organic Agriculture (FiBL), Wien, AT, thomas.drapela@fibl.org
2Research Institute of Organic Agriculture (FiBL), Frick, CH

Assessing the biodiversity performance of agricultural farms has gained importance in recent years since
conserving and promoting biodiversity and associated ecosystem functions in cultural landscapes is a key aspect
in making agriculture more sustainable as discussed in science, politics and society. This contribution presents
a method that estimates the biodiversity potential of agriculural farms in Austria (Schader et al. 2014 IJBESM).
The assessment method covers the entire farm and its core consists of 99 parameters concerning agricultural
practices and semi-natural habitats and their impacts on the diversity of eleven indicator species groups (ISG; e.g.
soil fauna, vascular plants, birds, grasshoppers and spiders). These impacts were evaluated semi-quantitatively
by expert judgements and aggregated for each parameter across all eleven ISGs based on food-web relationships
between the ISGs in Austrian agricultural ecosystems. A farm gets a share of these parameter scores according to
the practices carried out on the farm and a biodiversity potential is calculated ranging from 0 % to 100 %, where
100 % would be reached with the highest possible scores for all parameters. This approach proved to be feasible
and efficient for assessing a large number of farms. It provides plausible results at the farm level and it allows
for conclusions on farming practices and farming systems. Results can be obtained at the level of single farms
but an aggregation at product or regional level is possible. Although the application of this method is currently
restricted to Austria, the underlying framework allows to adapt the method for other regions. This contribution
will give an overview of accomplished assessments (> 300 organic farms interviewed) as well as possible further
applications and enhancements of this method.



SESSION 1-05 TUESDAY 11:00

Improving the ecological impact of maize cropping through sown wildflowers strips
Michael Glemnitz', Christoph Redwitz', Jorg Hoffmann?, Gert Berger'

ZALF, Miincheberg, DE, mglemnitz@zalf.de
2JKI, Kleinmachnow, DE

The enlargement of maize cropping within energy cropping systems among others is widely discussed as major
threat to weed and wildlife biodiversity in Germany. The two main reasons for the negative impact on various
biodiversity compartments are the late soil tillage date and the lack of weeds, flowers or vegetation structure at
the early growing stages of maize. We developed a new cropping system for maize based on strip-till and band
spraying technologies. Wildflowers were sown between the future maize rows after harvest of the last main crop
in the year before. With these wildflower strips we wanted to avoid late tillage and provide flowers and vegetation
structure on maize fields. We have conducted field trials at two sites in Germany, where the agricultural feasibility,
ecological and yield impacts have been analysed. Within these trials the following five factors have been tested: i)
two wildflower mixtures, ii) three cover crops for establishing the wild flowers, iii) two widths for the wildflower
cover crops, iv) two widths for the wildflower strips, and v) two widths for chemical plant protection treatments.
We present the results of these field trials with special regard on the agricultural feasibility and the ecological
effects of the new cropping systems using conventional maize cropping as reference. The results show the
successful establishment of the wildflowers strips between the maize rows. Flowering diversity and duration
was ten times higher than in conventional maize crop stands and lasted the whole cropping season. Weed species
diversity was elevated 3—4 times in the new cropping systems. Positive implications on pollinators could be
proved. A yield reduction of 30 % was observed, but it could not be related to the wildflower competition alone.
The management of spontaneous weeds needs some further improvement.

ECOLOGY - MEETING THE SCIENTIFIC CHALLENGES OF A COMPLEX WORLD 25



26

SESSION 1-06 TUESDAY 11:15

Wildflower strips enhance pollination in adjacent strawberry crops at the small scale
Dominik Ganser', Matthias Albrecht? Eva Knop'

"University of Bern, Bern, CH, dominik.ganser@iee.unibe.ch
2Agroscope, Ziirich, CH

Wildflower strips (WFS) are increasingly used to counteract the negative consequences of agricultural
intensification on pollinators. To date, it is poorly understood how WES promote flower visitation and pollination
services in nearby insect-pollinated crops. We therefore ask whether WFS enhance pollination service in adjacent
strawberry crops, and how such an effect depends on the distance from WFS. Moreover, we ask which of the major
pollinator groups might cause such an effect. Over two years we examined the effects of experimentally sown
WEFS compared to grassy strips on pollination services in adjacent strawberry (Fragaria ananassa) crops across
a total of 29 study sites. Moreover, we examined flower visitation, species richness and community composition
of the most important insect pollinator taxa at different within-field locations varying in distance to WFS. Our
study demonstrates that diverse WFS can increase wild bee visitation and pollination services in the field edges
of adjacent strawberry crops, but that overall visitation and pollination services do not increase. Moreover, our
findings show that major pollinator taxa exhibit distinct responses, resulting in a shift of pollinator community
composition as a function of distance to WFS with direct effects on crop pollination. Our results that WFS
enhance rather than reduce crop pollination services near WFS should distract possible concerns by farmers that
WFS may locally absorb rather than export crop pollinators. Considering the spatial restricted enhancement of
wild bees and associated pollination services we suggest to establish WFS in the centre of crop fields



SESSION 1-07 TUESDAY 11:30

Functional groups are differentially sensitive to temporal diversification in agricultural
landscapes

Michael Meyer', Heinz-Josef Koch?, Christoph Scherber!

'University of Miinster, Miinster, DE, micmeyer@uni-muenster.de
2 University of Géttingen, Géttingen, DE

Agricultural landscapes comprise about 50 % of land surface in Central Europe. To reduce pests and diseases, many
crops are grown in crop rotations. From a landscape perspective, these rotations can be described as a mosaic
of undirected successions of artificial, short-term habitats. To evaluate the impact of temporal diversification
on invertebrate communities, we performed extensive sampling in a long-term crop rotation experiment close
to the village of Harste (North of Géttingen, Lower Saxony, Germany). We monitored seven rotation systems
containing five different crops (silage maize, winter wheat, oilseed rape, sugar beet and grain pea), ranging from
monocultures to one six-year-rotation including four crops. Sampling was conducted during the vegetation period
from late April until harvest at the end of July 2016 using pitfall traps and pan traps. Results show that species
groups are differentially sensitive to current grown crop and rotation system. Species with a high spatial mobility
as flying insects are less sensitive and seem to be less influenced by the current crop or the rotation system than
species with a smaller range of action, mostly ground-dwelling species. Especially herbivores and detritivores
are influenced by crop identity. Particularly oilseed rape leads to an increase in individual and species number
in this group. Detritivores are influenced by crops grown in previous years. Web building spiders predominantly
occur in oilseed rape because this crop has the most complex spatial structure that permit spiders to construct
their webs. Other ground dwelling carnivorous species in contrast are not restricted to a certain crop. For this
species group, microclimate or prey availability are more important. Considering that crops influence functional
groups in a different way, an increase in temporal diversity with various crops providing different food sources
and microhabitats may lead to an increase of invertebrate diversity on a landscape level.

ECOLOGY - MEETING THE SCIENTIFIC CHALLENGES OF A COMPLEX WORLD 27



28

SESSION 1-08 TUESDAY 11:45

European agroforestry systems provide multiple ecosystem services
Felix Herzog', Sonja Kay', Paul Burgess?

'Agroscope, Zurich, CH, felix.herzog@agroscope.admin.ch
2Cranfield University, Cranfield, UK

In the context of sustainable intensification of agriculture and of the agro-ecological movement, novel
agroforestry systems such as alley cropping, energy strip coppicing, permaculture, forest gardens are promoted.
Empirical evidence on their ecosystem service provision is scarce because only few long-term experimental sites
exist. Therefore we investigated ecosystem service provision of twelve traditional agroforestry systems that are
still relatively widespread across Europe, such as Dehesas/Montados on the Iberian peninsula, traditional fruit
orchards and forest pastures in central Europe or hedgerow landscapes in the Atlantic zone. We investigated
seven provisioning and regulating ecosystem services: 'biomass production’, 'groundwater recharge’ 'nutrient
retention’, 'soil preservation, ‘carbon sequestration, ‘pollination, and ‘habitat diversity’ with appropriate
indicators. In each of the twelve case study regions, eight landscape test sites of 1 x 1 km, four dominated by
agroforestry and four dominated by agriculture, were mapped and indicators were computed for each test site.
Provisioning ecosystem services, namely the annual biomass yield, were higher in landscape test sites with
agriculture, while the regulating ecosystem services were better represented in landscape test sites dominated
by agroforestry. The differences were statistically significant for annual biomass yield, groundwater recharge
rate, nutrient retention, annual carbon sequestration, and share of semi-natural habitats. Plot and landscape
scale simulations indicate that novel agroforestry systems also provide increased regulating ecosystem services
and even increased overall biomass yield. Leaning on those results and on observations from farmer innovations,
the further development and implementation of novel agroforestry systems is recommended as an alternative to
conventional intensification relying on external inputs.



SESSION 1-09 TUESDAY 15:00

Enhanced bee abundance due to diversified crop rotations with faba bean along a landscape
heterogeneity gradient

Felix Kirsch', Nicole Beyer', Doreen Gabriel?, Katharina Schulz®, Stefan
Mecke?, Georg Everwand?, Jens Dauber?, Catrin Westphal'

'University of Géttingen, Gottingen, DE, felix.kirsch@stud.uni-goettingen.de
2Julius Kiihn-Institut, Braunschweig, DE
3Thiinen Institute of Biodiversity, Braunschweig, DE

Pollinators and other beneficial insects can benefit from forage legume species that are cultivated as agri-
environmental measurements as part of diversified crop rotations. However, bees need not only nectar and pollen
resources but also nesting sites that are provided in extensively managed land use types. Focusing on faba bean
(Vicia faba) we analyzed following questions: Does faba bean cultivation enhance the abundance of bumblebees
and solitary wild bees at landscape scale? Is this effect modified by the amount of potential bee habitats (e.g.
hedges, groves) and other flower resources (e.g. artificial flower strips, oilseed rape)? Comparable landscapes with
and without faba bean were selected. Here, standardized transect walks were conducted in potential bee habitats,
e.g. calcareous grasslands, fallows and flower strips, to survey the abundance of bumblebees and solitary wild
bees. The local flower cover of the transect area was estimated. Cultivation of faba bean enhanced the abundance
of bumblebees. Especially long-tongued bumblebees seemed to be positively affected. Bumblebee abundance
increased with an increasing local flower cover within the transect area. The amount of potential bee habitats was
not affecting bumblebee abundance. Solitary wild bees were more abundant when the local flower cover was high.
The amount of mass-flowering oilseed rape and potential bee habitats and the cultivation of faba bean had little
but yet positive effects on solitary wild bee abundance. We conclude that the cultivation of faba bean can enhance
the abundance of bumblebees at landscape scale. Diversified crop rotations with faba beans seem to be especially
beneficial for long-tongued bumblebees. To a lesser extent, the abundance of solitary wild bees is facilitated by
the cultivation of mass-flowering crops. They rely on high amounts of potential bee habitats at landscape scale
indicating that wild bees benefit from non-cultivated habitats for nesting and foraging.
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SESSION 1-010 TUESDAY 15:15

Wet arable land - the missing link in the wetland network
Erich Szerencsits', Gregory Churko', Felix Herzog', Thomas Walter’
'Agroscope, Ziirich, CH, Erich.Szerencsits@agroscope.admin.ch

Wetlands are key habitats of Switzerland's Environmental Targets for Agriculture to promote biodiversity on
agricultural land. Wet arable land (WAL) provides habitats for highly endangered animal and plant species. In
the context of this project, WAL is permanently or frequently affected by ground-, slope-, or backwater. Without
technical measures, yield losses for mesophilic crops are expected. The main processes causing water logging are
excess water accumulation induced by relief and precipitation and insufficient percolation rates induced by soil-
and geological characteristics. Data availability and data quality are not sufficient to quantify the processes but
enable the estimation of their potential on a national scale. The overlay resulted in a Swiss wide wetness-potential
map (WP-map). Using the WP-map as the basis for a cost map, we modelled the potential network connectivity
of protected wetland sites for 346 species that exhibit a preference for wet habitats with an open land cover. We
first used Circuitscape to create a neutral map of structural connectivity and verified the applicability of the
WP-map to the dispersal behavior of species. Results indicated that wetland-species are not only more likely to
be found within high potential wet zones, but the effect is amplified in well-connected regions, where clusters
or linear segments of wet habitat promote the spread of individuals. The cost map was then used in a least-cost
path analysis to generate a map of potential wetland corridors linking all inventoried bogs, fens, floodplains, and
amphibian breeding ponds. The corridor map highlights and ranks potential corridors based on their permeability
and contribution to the overall connectivity. Interpretation of the map can suggest target areas for biodiversity
promotion which could bolster the existing network and improve connectivity through the introduction of new
stepping-stone habitats on WAL.



SESSION 1-011 TUESDAY 15:30

Plant-pollinator mutualistic networks in fragmented calcareous grasslands
Felipe Miguel Libran Embid’, Ingo Grass', Teja Tscharntke’
'Georg-August-Universitét Gottingen, Gottingen, DE, felipe.libran-embid@uni-goettingen.de

Habitat loss and fragmentation are known as the main drivers of species loss. However this loss is preceded
by changes in the characteristics of species interactions and interaction networks. Species interactions can
be disrupted long before species disappearance (e.g. due to reduced encounter frequency) and hence they can
stand as indicators of future species extinctions. Furthermore rearrangements on the structure of interaction
networks (e.g. nestedness reduction) can evidence a decrease in web resilience that will negatively impact
individual species. In this study we selected 30 calcareous grasslands, one of the richest and more endangered
habitats in central Europe, where we analysed the characteristics of mutualistic interaction networks among
butterflies, bees and flowering plants from early spring to late summer in two consecutive years. Our calcareous
grasslands were selected to encompass independent gradients of habitat size and isolation and also varied in
succession level and landscape composition. We analysed the effects of these variables on the characteristics of
the interaction networks across sites and present results on web's structural changes. We found an interactive
effect between habitat size and isolation on butterfly richness and also on bee abundance and bee-plant
interaction richness. In particular bee-plant interaction richness and bee abundance increased with habitat size,
this effect being especially important in isolated sites. Also we found that the butterfly-bee ratio increases in
small and isolated sites, which indicates a reduced performance of bees in these sites. These results may allow
a better understanding of the impacts of habitat fragmentation on biodiversity and may also contribute to the
conservation of crucial ecosystem functions such as pollination.
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SESSION 1-012 TUESDAY 15:45

Influence of environmental factors on apple proliferation epidemiology in South Tyrol using
Bayesian modeling

Bernd Panassiti', Katrin Janik', Dana Barthel’, Anna Rottensteiner?, Siegrid Steinkellner?, Florian Hartig®

'Laimburg Research Centre, Auer, IT, bernd.panassiti@gmail.com
2University of Natural Resources and Life Sciences, Vienna (BOKU), Vienna, AT
SUniversity of Regensburg, Regensburg, DE

Apple proliferation (AP) is a phytoplasma disease that causes severe economic damage in European apple growing
areas. AP is caused by the bacterium ‘Candidatus Phytoplasma mali, which in South Tyrol, Italy, is mainly vectored
by the psyllids Cacopsylla melanoneura (Férster) and C. picta (Forster) (Hemiptera/Psyllidae). Although vector
control is one of the most efficient AP management strategies, many ecological aspects of the AP epidemiology
are still unknown. For example, different genetic variants of the AP phytoplasma within apple trees are known,
but knowledge about their specific role in AP disease dynamics is missing. Although C. picta is considered
the major vector of AP phytoplasma, its low presence in the study area suggests potential contribution of C.
melanoneura as well. Furthermore, we lack knowledge about the susceptibilities of different apple tree varieties
to AP infections. Therefore, our study aims to evaluate the importance of different factors in the epidemiology
of AP. We used an extensive monitoring dataset containing information of visible AP symptoms of more than a
quarter million apple trees from 2014 to 2017. By using a multilocus typing approach with more than 500 infected
plants subjected to genotyping, we analyzed the genetic variability of the AP phytoplasma and found spatio-
temporal differences of specific genotypes of the AP pathogen. Bayesian inference with generalized linear mixed-
effect models was used to investigate spatio-temporal patterns of the disease while accounting for imperfect
AP symptom detection and the genetic variability of different ‘Ca. P. mali' genotypes. Preliminary results of our
model suggest the importance of vector, climate and topology of the apple orchard in the AP epidemiology. In
conclusion, we discuss how our model results can be used to support pest management strategies, and reduce
AP disease pressure.



POSTER PRESENTATIONS

SESSION 1-P1

Combination of spatial and temporal diversification in European cropping systems
Guenaelle Corre-Hellou'
'ESA, ANGERS, FR, g.hellou@groupe-esa.com

There is alack of knowledge on the benefits of combining different crop diversification strategies both in time and
space, which makes it difficult for farmers to find relevant information for the agro-ecological transition towards
more diversified cropping systems. A network of 10 experiments (diverIMPACTS project) was built across seven
European countries under both conventional and organic management. Each field experiment tests one or several
diversified systems compared to a reference system less diversified and more dependant on external inputs. The
three strategies of crop diversification are rotation, multiple cropping and intercropping. Expected impacts are
higher productivity, increased revenues through access to new markets and reduced risks, lower environmental
impacts and improved delivery of ecosystem services including biodiversity. This poster presents the approach,
the strategies designed and the hypotheses concerning the effects of both temporal and spatial diversification.
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SESSION 1-P2

Measuring biodiversity driven ecosystem services at the landscape scale — impacts of
landscape heterogeneity, biotope elements and land use

Michael Glemnitz', Larissa Schaub?, Karin Pirhofer Walzl'?, Marina Milller', Ralph Platen’

ZALF, Miincheberg, DE, mglemnitz@zalf.de
2University of Potsdam, Potsdam, DE
3Free University of Berlin, Berlin, DE

Landscape heterogeneity, biotope elements and land use intensity are some of the key impacts on biodiversity.
With the present approach, we try to quantify the impact of these factors not only on biodiversity but on their
ecosystem function supply. Methods of the Rapid Ecosystem Function Assessment (REFA) (Meyer et al. 2015) are
used to quantify the supply of selected ecosystem functions empirically. Using REFA methods allows to measure
the ecosystem functions directly. Field investigations have been carried out in the AgroScapeLab Quillow, an entire
watershed located in the northeastern German lowlands from 2015 till 2017. The region is a typical agricultural
area of 250 km? size. Within this area, single arable fields have been selected for the investigations based on a
preliminary landscape GIS analysis regarding landscape heterogeneity gradients, the occurrence of two typical
regional biotope elements (kettle holes and hedges) and information on the land management practices. The first
results draw a puzzled picture for the singular ESF and the investigated factors. The applied methods served well
and are feasible for quantifying ESF supply empirically. Measuring ESF directly may improve ESF assessments by
avoiding over/under estimation of impacts. The results are integrating numerous interactions as typical for the
landscape scale and agrarian land use impacts and thus provide more realistic insights.



SESSION 1-P3

Diversification of arable cropping systems with faba bean (Vicia faba L.): effects on epigaeic
arthropods

Katharina Schulz'?, Nicole Beyer? Georg Everwand', Stefan Mecke', Catrin Westphal?, Jens Dauber'?

"Thiinen Institute of Biodiversity, Braunschweig, DE, katharina.schulz@thuenen.de
2Georg-August University, Gottingen, DE
3Technische Universitédt Braunschweig, Braunschweig, DE

In European agroecosystems, for economic reasons, faba bean and other legume crops have been under-
represented for decades. Yet, legumes can help in diversifying the established short crop rotations to support
biodiversity and ecosystem services. Flowers and extrafloral nectaries of faba bean may benefit pollinators
but also natural biocontrol agents such as parasitoids by providing additional food resources throughout the
vegetative season. Possible effects of faba bean on epigaeic agents of natural pest control have rarely been in
the focus of investigations. The project RELEVANT aims to quantify and evaluate effects of cropping systems
including faba bean on epigaeic arthropods and natural pest control. In June 2017, the abundance and diversity of
epigaeic arthropods (Carabidae, Staphylinidae, Araneae) was assessed in 19 landscape pairs (with and without faba
bean in the cropping system; 1 km? landscape extent) in three regions of Germany. Between flowering (BBCH61)
and milk ripening (BBCH77) 912 barber traps were placed in 4 crop fields per landscape (6 traps per field). The
fields chosen represented the typical crop types of the region as well as faba bean or, in the control landscapes, a
different alternative crop. Arthropods are sorted into 14 higher taxon levels. Of the more than 50,000 specimen
sorted so far, carabids contributed the highest share, followed by spiders and rove beetles. For carabids, highest
average number of individuals per field were found in maize (221.5), followed by summer barley (206.3), winter
wheat (196.4), pea (174.8) and faba bean (170.9). For spiders, highest number of individuals per field were found in
winter barley (107.1) and summer barley (100.3) with faba bean ranking sixth (66.1) out of the 10 crops sampled. For
rove beetles, faba bean was only ranking ninth. Further comparative analyses of the species composition in the
main crop types will show whether faba bean may contribute to beta diversity of the cropping system.
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SESSION 1-P4

Effects of diversified cropping systems with faba beans on the abundance pollinators

Nicole Beyer', Felix Kirsch', Sandra Schweiger’, Katharina Schulz?, Georg
Everwand?, Stefan Mecke?, Jens Dauber?, Catrin Westphal'

"University of Géttingen, G6ttingen, DE, nicole.beyer@uni-goettingen .de
2Thiinen Institute of Biodiversity, Braunschweig, DE

The introduction of grain legumes into cropping systems entails several environmental benefits, like the
reduction of N fertilizer and a higher diversification of crop rotations. Moreover, flowering legume crops provide
important pollen and nectar resources for insects. Additionally, faba beans (Vicia faba) may play an important role
as supplementary floral resources especially in structurally poor agricultural landscapes. Their flowering period
follows up the flowering of oilseed rape, the most common mass flowering crop in the EU and therefore prolongs
the resource supply during midsummer, when floral resources are often lacking in simplified agricultural
landscapes. This resource pulse can have beneficial effects on pollinator abundance and population growth.

We hypothesize that diversified crop rotations with faba beans enhance the abundance of bees and hoverflies
at landscape level. Moreover, additional nectar and pollen resources will enhance colony growth of bumblebees
(Bombus terrestris). Using a landscape-scale approach in three different regions in Germany, we selected 30 paired
study landscapes, i.e. 15 landscapes with diversified cropping systems including faba bean and 15 landscapes with
simple crop sequences without grain legumes. In each landscape 7 standardized transect walks were conducted
at the field margins of the different crop types and the abundance of bees and hoverflies was assessed. To assess
the effect of faba bean cultivation on the resource utilization and the colony development of bumblebees, colonies
of B. terrestris were placed in the center of 11 landscapes with faba beans and 11 corresponding landscapes without
grain legumes. The colony growth was monitored during oilseed rape and faba bean flowering in 2018. In total
more than 8,000 bees and hoverflies were recorded during the three sampling rounds during the summer of
2017. So far, our results suggest a higher bee and hoverfly abundance in landscapes with faba beans. The weight
of the B. terrestris colonies is recorded throughout the summer of 2018 and we expect colonies in faba bean
landscapes to develop better and gain more weight compared to landscapes with simplified crop sequences due
to the additional food resource. We conclude that diversification of crop sequences with faba beans might help to
promote pollinators in agricultural landscapes.



SESSION 1-P5

Effect of tillage intensities on predator-prey interactions of spiders and springtails in
vineyards from different landscapes

Alexandra Pfingstmann', Jacob Buchholz', Johann G. Zaller, Daniel Paredes?, Pascal
Querner’, Sophie Kratschmer', Silvia Winter', Thomas Bauer?, Peter Strauss®

'University of Natural Resources and Life Sciences, Vienna (BOKU), Vienna, AT, johann.zaller@boku.ac.at
2Estacion Experimental del Zaidin, Granada, ES
3Institute for Land and Water Management Research, Petzenkirchen, AT

Ecosystem services provided by vineyards and viticultural landscapes result from interactions between
management intensity, soil properties and organisms inhabiting this agroecosystem. Often vineyards are
surrounded by more or less heterogeneous landscapes which might alter ecological interactions at the plot level.
However, there is actually very little known to what extent management and/or landscape factors influence the
abundance and diversity of soil biota or predator-prey interactions taking place in vineyards. In this study we
examined (i) to what extent different soil tillage intensities of vineyard inter-rows affect the activity and diversity
of spiders (Arachnida: Araneae) and collembolans (Hexapoda: Collembola) plus their interrelations and (ii) whether
and to what extent the surrounding landscape is altering these interactions. We collected data in inter-rows of 16
commerecial vineyards in Austria, eight of which were periodically mechanically disturbed, eight had permanent
green cover. All vineyards were embedded in a landscape ranging from structurally simple to complex. Both
spiders and collembola were collected with pitfall traps; vegetation surveys included plant species diversity, and
vegetation cover. The landscape surrounding the study vineyards within a radius of 750 m using orthophotos
and additional field mapping in a geographical information system. Data were analysed with generalized mixed
models selected using the Akaike Information Criterion. Results showed that soil tillage intensity interacted
with the surrounding landscape and affected spiders and collembolans differently. While collembolan diversity
was unaffected by tillage, spider diversity was higher under green cover than under periodically mechanically
disturbance. Overall activity densities of both spiders and collembolans were highest under periodically
mechanically disturbed inter-rows. Spider activity density was increased in periodically mechanically disturbed
inter-rows especially when the proportion of semi-natural landscape elements in the surroundings was low. Our
results suggest that potentially detrimental influences of soil management on spiders and collembolans appear
to be compensated through interactions with the surrounding landscape. These investigations are part of the
transdisciplinary BiodivERsA project VineDivers (www.vinedivers.eu) and will ultimately lead into management
recommendations for various stakeholders.
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SESSION 1-P6

Do agri-environmental schemes benefit biodiversity?
Fabian A. Boetzl', Elena Krimmer', Sebastian Konig', Jochen Krauss?', Ingolf Steffan-Dewenter’
"University of Wiirzburg, Wiirzburg, DE, fabian.boetzl@uni-wuerzburg.de

A widespread and common technique in ecological intensification is the establishment of agri-environmental
schemes (AES). These landscape elements are believed to benefit pollinators and act as refuges for biodiversity
in agricultural landscapes, however evidence is scarce. We recorded biodiversity across multiple levels on 31
study sites in 31 independent landscapes for three years. The study sites were newly established flowering fields,
refreshed flowering fields, continuous flowering fields (CAP greenings) and semi-natural calcareous grasslands
depicting a gradient in management intensity and habitat age. First results showed different reactions on
different levels of biodiversity. While diversity of some taxa was driven by management and habitat age, other
taxa were equally diverse in all AES types but assemblage composition changed. For some taxa, landscape context
was also an important driver of diversity. Therefore, managing biodiversity in agricultural landscapes is intricate.
AES can help secure biodiversity but apparently not across all levels. The tailoredness of AES for certain taxa
could therefore be increased to maximize positive effects on the manageable partition of biodiversity in order to
secure biodiversity driven ecosystem functions in agricultural landscapes.
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Understanding and improving the sustainability of agro-ecological farming systems in the
EU - the UNISECO project
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Agro-ecological approaches are increasingly discussed as an alternative to farming based on chemical inputs
to address the challenges of producing enough food and biomass while preserving soil, water and biodiversity
necessary for ecosystem services. While it is widely acknowledged that farming systems implementing such
approaches generally require more knowledge and labour per hectare in comparison to conventional farming,
there is a need for a better understanding of the socio-economic and policy factors that hinder or enhance the
development and implementation of such systems. Understanding drivers and barriers for further development
and implementation of agro-ecological approaches in EU farming systems is complex and requires the integration
of a wide range of socioeconomic, ecological and political settings. The newly funded transdisciplinary H2020
project UNISECO operationalizes an adapted socio-ecological systems framework that integrates external
settings of farming systems into the assessment of drivers and barriers for implementation of improved agro-
ecological approaches, paying particular attention to the role of different types of actors. The main objective
of UNISECO is to strengthen the sustainability of European farming systems, through co-constructing
improved strategies and incentives for the promotion of improved agro-ecological approaches. The strategies
and incentives will be developed and practice-validated in participatory case studies in 13 EU Member States
with particular attention paid to different biophysical, socio-economic and socio-cultural contexts of farming
systems to facilitate more effective policy support in the diverse settings of EU agriculture. The presentation
will introduce the conceptual and methodological framework of UNISECO and highlight its expected key results
and impacts. UNISECO has received funding from the European Union's Horizon 2020 research and innovation
programme under Grant Agreement N° 773901.
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Environmental changes in alpine regions that deserve the attribute ‘global’ are the uniform changes in
atmospheric CO, concentration, the regionally variable rise in the temperature of the free atmosphere and
reactive nitrogen deposition, as well as the stochastic (but global) change in land use. There is evidence that
alpine plants are carbon saturated, hence take no advantage from elevated CO,. Because nitrogen is almost
always a growth limiting resource, additions of even small amounts of soluble nitrogen, shift species abundance
towards responsive, often very abundant taxa, at the cost of slow growing, rare taxa. The consequences of a rise
in temperature are hard to predict, because most alpine taxa operate at temperatures far above air temperatures
reported by weather stations, and because temperatures vary strongly with topography across very short spatial
distances. Also indirect effects are hard to predict, because climatic warming not only enhances snow melt,
but also winter precipitation, with greater snow pack potentially compensating the warming effect on snow
duration above certain elevations. Since snow distribution patterns are conserved by topography, but the date
of snow release may vary from year to year, phenology responses are a central issue. Although the alpine belt
faces only moderate land use pressure, both overutilization and abandonment exert significant impacts. I will
underpin these statements with empirical data, and will argue against over-