universitdt|OLDENBURG

Gesellschaft fur

ﬁkologie (Gfﬁ)
Book of Abstracts

4 VA . Ecological

Functions
GfOQO] 12 ; Patterns

\ P i |

Processes



Ecological Society of Germany, Austria and
Switzerland (GfO)

41° Annual Meeting

“Ecological Functions, Patterns, Processes”

University of Oldenburg

5 -9 September 2011

Book of Abstracts

Vanessa Minden (ed.)



Geschiftstelle der
Gesellschaft fiir Okologie
Institut fiir Okologie
Technische Universitat Berlin
Rothenburgerstralle 12

D — 12165 Berlin

Tel.: 030-314 713 96

Fax: 030-314 713 55

E-mail: info@gfoe.org

Contact:

University of Oldenburg

Prof. Dr. Michael Kleyer
Landscape Ecology Group

Carl von Ossietzky-StraRe 9-11
D-26129 Oldenburg

Verhandlungen der Gesellschaft

fiir Okologie, Band 41

Herausgegeben im Auftrag der Gesellschaft fir
Okologie von Michael Kleyer, Julia Stahl, Vanessa
Minden

Landschaftsokologie, Universitat Oldenburg

© Gesellschaft fiir Okologie, Berlin 2011
ISSN 0171-1113

KCS Kuhlmann Convention Service
Heike Kuhlmann

Rue des Chénes 12

CH-2800 Delémont
+41-32-4234384
info@gfoe-2011.de

The 41°" annual conference of the Ecologcal Society of Germany, Austria and Switzerland (GfO) is taking
place from the 5" t0 9™ of September 2011 at the Carl von Ossietzky University of Oldenburg. Host of the
conference is the Landscape Ecology Group.

Local Organizing Committee
Chair
Executive Officer
Proceedings Editor
Field Trip Planning

Scientific Program Committee
Program Chair
Members

Prof. Dr.

Michael Kleyer (Landscape Ecology Group)

Dr. Julia Stahl (Junior Group Functional Community Ecology)
Dr. Vanessa Minden (Landscape Ecology Group)
Dr. Cord Peppler-Lisbach (Landscape Ecology Group)

Prof. Dr.
Prof. Dr.
Prof. Dr.
Prof. Dr.

Prof. Dr

Michael Kleyer (Landscape Ecology Group)

Dirk Albach (Biodiversity and Evolution of Plants)

Bernd Blasius (Mathematical Modelling)

Rainer Buchwald (Plant Sociology and Nature Conservation)

. Gabriele Gerlach (Biodiversity and Evolution of Animals)
Prof. Dr.
Prof. Dr.

Helmut Hillebrand (Planktology)
Gerhard Zotz (Functional Ecology of Plants)

This ‘Book of Abstracts’ is a compilation of abstracts of almost 300 oral and approximately 130 poster
presentations, together with a list of participants and authors. The respective authors are responsible for
the contents of this booklet: Editorial deadline: 17" August 2011.

The book is also available for download as electronic document on the conference web site for all
registered participants: www.gfoe-2011.de/download/gfoe2011_abstracts.pdf

Production: Landscape Ecology Group, University of Oldenburg, 26129 Oldenburg, Germany

Editor: Dr. Vanessa Minden

Print: Druckzentrum, University of Oldenburg



Dear friends and colleagues,

| cordially welcome you to the 41" Annual Meeting of the Ecological Society of Germany,
Austria & Switzerland (GfO). Being born and raised in northern Germany, it is a great pleasure
for me that our this year’s meeting takes place at the wonderful city of Oldenburg. This is
almost like welcoming you home. The Carl von Ossietzky University is a very young and
dynamic university, dedicated to excellent ‘interdisciplinary research at the intersection of
natural and social sciences’. | am quite sure that many of our members would also consider this
statement to be one of the GfO missions. The Oldenburg University is thus an ideal place for us
to meet, to discuss exciting ecological topics, to approach new frontiers of our discipline, to
exchange ideas, and — last but not least — to socialize.

The year 2011 is — numerically not very surprising — the first year after 2010. However, for us as
ecologists this is year one after the aim ‘to achieve by 2010 a significant reduction of the
current rate of biodiversity loss at the global, regional and national level as a contribution to
poverty alleviation and to the benefit of all life on Earth’ has not been reached. Though this
may be quite frustrating to many of us, as scientists we have to proceed with our work
unwaveringly — to the benefit of biodiversity and human beings. Our resolution ‘The 2013
Target —a New Chance for European Biodiversity’ approved at the meeting in Giessen last year
provides a good starting point, since it devised some challenging targets that require scientific
support: (i) conservation of biodiversity for whole regions, (ii) establishing a knowledge-based
framework for monitoring biodiversity and predicting its changes in Europe, (iii) including the
economic consequences of biodiversity loss into management concepts supported be the
European Commission, (iv) merging the efforts to halt biodiversity loss with those aiming to
reduce climate change, and (v) taking responsibility for global biodiversity. These statements
aroused considerable attention among policy makers and stakeholders. It is obvious that the
scientific progress that has to be made for achieving these ambitious targets cannot be
confined to ecologists specifically devoted to biodiversity research, but must also include
scientists covering all other fields of our exciting discipline. This is very nicely expressed by the
motto of the Oldenburg meeting: ”"Ecological Functions, Patterns, Processes”, with which the
local organizers explicitly intend to stimulate scientific discussions related to the functional
responses of species and communities to environmental changes and associated effects on
ecosystem processes as well as to the temporal and spatial dimensions of ecosystem
organization that support biodiversity.

With this in mind | am looking forward to a creative, dynamic and communicative meeting in
the friendly and stimulating atmosphere of Oldenburg.

Volkmar Wolters

President of the GfO
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Keynotes

Keynote 1

The effect of global climatic change on plant and ecosystem functioning
Rien Aerts’
ISystems ecology, VU University Amsterdam, Amsterdam, NL

Climate change in cold biomes not only involves higher summer temperatures, but also warmer
springs and more winter precipitation. So far, little is known about ecosystem responses to
these seasonal components of climate change. Since 2000, we experimentally manipulate
spring and summer temperatures and winter snow accumulation and temperatures
independently in a peatland in sub-arctic Sweden and studied plant and ecosystem responses.

Surprisingly, species diversity was even after 8 years not affected by the treatments. This was
due to the “vertical race for space” between the dominant peat moss (Sphagnum fuscum) and
the vascular plants as a result of which there was no net effect of the treatments on diversity
despite strong summer warming effects on Sphagnum growth and the growth of the vascular
plants.

Litter decomposition showed after 4 years of incubation strong interspecific differences and
there were significant summer and winter treatment effects. However, the treatment effects
were relatively small. This was different for soil respiration. Using a new isotopic technique, we
were able to show that summer warming increased ecosystem respiration with £50% and that
70% of this increase originates from sub-surface peat (“old peat”). Given the large carbon
stocks in high-latitude peatlands, this implies a positive feedback on global warming.

Summer warming affected both the microbial N immobilization and the flux of organic N, but
not N mineralization. For the organic flux there was an interaction with the winter treatments.

From these results we conclude that summer warming affects a wide variety of ecosystem
processes in this sub-arctic environment. However, also spring and winter events are

important. Thus, the timing of the manipulations matters and should be taken into account in
future experiments.

Keynote 2

Plant functional effects on ecosystems

Sandra Lavorel"

Laboratoire d'Ecologie Alpine CNRS, Grenoble, FR

Plant diversity has been shown to contribute significantly to the delivery of ecosystem services.

Specifically, functional composition, that is the range and relative abundances of trait values
present in plant communities, has been shown to strongly determine different ecosystem
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properties and services. | will first review the evidence for effects of plant traits on ecosystem
functioning and present a conceptual framework linking environmental change to changes in
ecosystem functioning through plant traits. | will then demonstrate the application of the
framework to the quantification of ecosystem services provided by mountain grasslands and
illustrate how trait-based understanding can support management for multifunctional
landscapes.

Keynote 3

The Dynamics of a Neotropical Forest: Niches, Neutrality, and the Enemy Susceptibility
Hypothesis - Perspectives from a 30 Year Study of the Tropical Tree Community on Barro
Colorado Island, Panama

Stephen P. Hubbell*

'Department of Ecology and Evolutionary Biology, University of California, Los Angeles, US
Smithsonian Tropical Research Institute, Panama, PA

Keynote4

Biodiversity and ecosystem resilience and stability
Mathew A. Leibold"
'Section of Integrative Biology, University of Texas at Austin, Austin, US

The resilience and stability of ecosystems depends on the composition of the resident
community in complex ways. Some of the factors likely to contribute to resilience and stability
include species richness, the type and amount of environmental forcing on the ecosystem, and
the nature of compensatory dynamics among species. | will describe the results of three
experiments that examine such effects. They show that diversity can strongly enhance the
resilience of an ecosystem to a single perturbation, that recurrent environmental forcing can
stabilize ecosystems due to enhanced compensation of population dynamics and that such
compensation can depend on the biodiversity and openness of the ecosystem to the ambient
metacommunity. The detailed mechanisms involved however are complex, hard to identify and
inconsistent from one experiment to another indicating that they may be highly context
dependent. Nevertheless, despite these highly context-dependent detailed mechanisms,
biodiversity generally seems to lead to enhanced stability and resilience as a possible emergent
property of ecosystems.
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Keynote 5

Life in a mosaic of stressors: an evolving metacommunity approach
Luc De Meester
1Laboratory of Aquatic Ecology and Evolutionary Biology, K.U. Leuven, Leuven, BE

Ecological and evolutionary processes have largely been studied separately, yet there is
growing evidence that ecological and evolutionary dynamics can occur at the same time scale
and can strongly interact. Ignoring these interactions may distort our view on population,
community and ecosystem responses to environmental change, including human impact. The
evolving metacommunities framework tries to disentangle the relative importance of species
and genotype sorting in determining community trait responses to environmental gradients
locally and regionally. A key aspect that determines the outcome of eco-evolutionary
interactions is the rate of local species sorting and genetic adaptation versus immigration rates.
| will illustrate these concepts amongst others with our own research, using the water flea and
its responses to natural and anthropogenic stressors as main model system. | will discuss
evolution-mediated priority effects and responses to climate change, and try to sketch an
integrated approach that integrates widely different approaches ranging from field based
community research to eco- and paleogenomics.

Keynote 6

Linking phylogenetic history, plant traits and community assembly across environmental
gradients in time and space

Jeannine Cavender-Bares
1Department of Ecology, Evolution and Behaviour, University of Minnesota, US

Deciphering the ecological and evolutionary processes that underlie the assembly of natural
communities has never been more important than in our current era of rapid global change.
The increasing availability of phylogenetic data and the emergence and expansion of functional
trait databases have led to greater availability of information about the evolutionary
relationships and functional attributes of organisms than ever before. These trends, in concert
with increasing computing power and informatics tools, have facilitated an integration of
community ecology and phylogenetic biology. Harnessing phylogenetic and functional
information to understand and forecast changes in diversity and dynamics of communities is a
critical step in managing and restoring the Earth's biota. | will present a general framework and
several case studies, ranging from oak savannas to urban households, toilluminate the
importance of phylogenetic information, in combination with plant functional traits, for
increasing our understanding of community assembly across environmental gradients in time
and space. | highlight areas where future research is greatly needed and emphasize the
importance of understanding community assembly processes for maintaining Earth's life
support systems.
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Keynote 7

Exploring the landscape ecology- spatial planning interface: defining gaps and building
bridges

Paul Opdam1

Landuse Planning Group, Wageningen University, Wageningen, NL

With its explicit spatial focus, landscape ecology seems to be the ideal science to inform spatial
planners about the functioning of the landscape. Yet, the impact of landscape ecology in
planning is considered insufficient. In this plenary | will explore causes for this lack of impact,
and discuss suggested solutions. Important causes are:

1.
2.

Different paradigms between landscape ecologists and planning scientist.

Wrongly assuming that the problem is clear, while in the planning world the problem is still
debated

Technical focus. Many problems in environmental management are primarily caused by
societal and economic processes instead of by ecological processes.

No link to value. Landscape ecology focuses on pattern-process relationships in landscapes,
but planning landscapes is about creating added value.

Too much focus on assessment studies. These are studies where many things are structured,
and analytical methods can be applied. Adapting landscapes at the local level is a wicked
problem, which requires a design oriented approach.

Improving the effectiveness of landscape ecological knowledge in spatial planning requires a
much better understanding of what makes landscape ecology knowledge transferrable and
useful, in different phases of planning. This field of research is largely unexplored.
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A1l Applications of functional traits to reveal ecosystem responses
to environmental change

Oral Presentations

A1-01: TRY - a global database of plant traits

Jens Kattgel, Sandra Dl'azz, Sandra Lavorel3, I. Colin Prentice4, Paul LIeadIeyS, Gerhard Bénischl,
Christian Wirth®

"Max-Planck-Institute for Biogeochemistry, Jena, DE

? Forest Ecology and Forest Management Group Universidad Nacional de Cérdoba (CONICET),
Cérdoba, AR

*Centre National de la Recherche Scientifique (CNRS), Grenoble, FR

*Department of Biological Sciences Macquarie University, Sydney, AU

>Université Paris-Sud, Paris, FR

6Department of Botany and Functional Biodiversity, University of Leipzig, Leipzig, DE

Plant traits — the morphological, anatomical, physiological, biochemical, and phenological
characteristics of plants and their organs — determine how primary producers respond to
environmental factors, affect other trophic levels, influence ecosystem processes and services,
and provide a link from species richness to ecosystem functional diversity. Trait data thus
represent the raw material for a wide range of research from evolutionary biology, community
and functional ecology to biogeography. Here we present the global database initiative named
TRY, which has united a wide range of the plant trait research community worldwide and
gained an unprecedented buy-in of trait data: so far 93 trait databases have been contributed.
The data repository currently contains almost three million trait entries for 69,000 out of the
world's 300,000 plant species, with a focus on 52 groups of traits characterising the vegetative
and regeneration stages of the plant life cycle, including growth, dispersal, establishment and
persistence. A first data analysis shows that most plant traits are approximately log-normally
distributed, with widely differing ranges of variation across traits. Most trait variation is
between species (interspecific), but significant intraspecific variation is also documented, up to
40% of the overall variation. Plant functional types (PFTs), as commonly used in vegetation
models, capture a substantial fraction of the observed variation - but for several traits most
variation occurs within PFTs, up to 75% of the overall variation. In the context of vegetation
models these traits would better be represented by state variables rather than fixed parameter
values. The improved availability of plant trait data in the unified global database is expected to
support a paradigm shift from species to trait- based ecology, offer new opportunities for
synthetic plant trait research and enable a more realistic and empirically grounded
representation of terrestrial vegetation in Earth system models.

15



A1-02: Plant functional groups in response to grazing - a grassland model
Anne Zemmrichl, David D. Briske®

'Department of Ecosystem Science and Management, Texas A&M University, College Station,
us

Plant functional classifications categorize plants on the basis of their morphological,
physiological, and phenological trait patterns. They attempt to establish functional response
groups by aggregating those species with the same behaviour in response to environmental
disturbances such as grazing. Plant traits have been variously correlated with grazing along
broad environmental gradients during the past 2 decades, but the prediction of species
compositional change to livestock grazing in specific communities has received far less
attention. We here present a predictive framework of plant response to grazing based on an a
priori approach to functional group construction that categorizes individual perennial grasses
into response groups for management purposes. This framework: 1) is based on homogenous
ecological sites to minimize the confounding effects among response traits due to
heterogeneous environmental filters, 2) presents functional traits that mediate avoidance and
tolerance strategies of grazing resistance based on empirical data and ecological theory, 3)
ranks the relative survival and performance of the specific functional response groups along a
grazing gradient according to their possession of unique sets of tolerance and avoidance traits.
This framework enables us to scale the concept of grazing resistance from traits associated
with individual plants to entire communities and may provide a mechanistic link with plant life
history strategies and plant performance along gradients of grazing intensities.

Session A1-03: Trait variance partitioning in two grassland communities
Verena Cord/andwehrl, Alejandro Ordonez’
1Community and Conservation Ecology, University of Groningen, Groningen, NL

The structuring of communities have been usually explained by two alternative mechanisms:
habitat filters and niche partitioning. These mechanisms, or assembly rules, are often
considered as filters, screening species from the available species pool to the actual
community. In this study we aimed to determine the importance of habitat filters vs. niche
partitioning processes in structuring communities.

For this we examined the patterns of plant functional trait distribution (i.e. canopy height, leaf
dry matter content and specific leaf area) in established communities relative to the trait
spectrum of the species pool. We focused on two grasslands in a brook valley and in a salt
marsh, and used a hierarchical variance partitioning approach across different scales (from the
individual-level up to the study site-level) to determine the level of trait variability at each
scale.

For both sites traits vary most on the species-level, thus between the species co-occurring on a

plot. The comparison of the observed trait variance patterns to three different null models
showed that individuals and their trait composition within study sites are not placed totally
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random across plots. Individuals within species are more similar in their traits within plots than
expected by chance, which can be explained by both phenotypic and/or genetic adaption to
the habitat characteristics of plots. In the salt marsh trait variance on the species-level tend to
be lower and trait variance on the plot-level tend to be higher than expected by chance
indicating a strong habitat filter. In contrast in the brook valley leaf trait values are somewhat
overdispersed on the species-level indicating that niche partitioning slightly prevails over
habitat filtering.

A1-04: Environmental constraints on the stoichiometry of plant organs in salt marshes
Vanessa Mindenl, Michael KIeyer1

'Institute of Biology and Environmental Sciences, Landscape Ecology Group, University of
Oldenburg, Oldenburg, DE

The tissue-differentiation of higher plants into roots, stems, leaves and, later in ontogenesis
diaspores has lead to a specialization of function, which is e.g. provision of water and nutrients
by roots, or synthesis of photosynthates by leaves. As a result, C:N:P ratios differ between
organs in multicellular organisms. However, the elemental composition of tissue also depends
on the availability of nutrients and water by the environment.

We investigated the influence of the environment on the stoichiometry of salt marsh plants in
Northwest Germany and distinguished between four different habitats, which differed in
regard to inundation frequency, level and salinity of groundwater and nutrient availability.

Bivariate-line revealed that species of the frequently inundated lower marsh showed lower C:N
ratios than those of the infrequently inundated upper marsh, as an adaptation to salt stress.
The influence of nutrient availability was detectable in increased C:P and N:P ratios in nutrient
poor sites, indicating a stoichiometric response to P-availability. Across habitat types, leaves
and diaspores showed higher elemental homeostasis than stems and below-ground organs.

There were distinct patterns of C:N:P ratios of plant organs in relation to their function and to
environmental constraints. A higher degree of homeostasis could be detected in leaves and
diaspores than in below-ground organs and stems, from which the latter showed the strongest
response to environmental constraints. A change in community composition towards species
with increased C:N ratios in e.g. below-ground organs might lead to even greater increase in
stem C:N ratios, which in reverse might have effects on ecosystem properties like biomass
production and decomposition rates.
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A1-05: Functional traits and environment predict vegetation responses to disturbance

Markus Bernhardt—Rémermannl, Alan Grayz, Adam Vanbergenz, Laurent Bergéss, Andreas
Bohner4, Rob Brookers, Luc De Bruyns, Bruno De Cinti7, Thomas Dirnbt‘)ckg, ulf Granding, Alison
Hester’, Rébert Kanka *°, Stefan Klotz'!, Grégory Loucougaray™, Lars Lundin’, Giorgio
Matteucci7, llona Mészérosla, Viktor Oléh13, Elena Preda”, Bernard Prévostols, Juha PykéléilG,
Wolfgang Schmidt”, Michele Taylorls, Angheluta Vadineanu”, Theresa Waldmann”, Jutta
Stadler™

! Institute of Ecology, Evolution and Diversity, Goethe-University Frankfurt am Main, Frankfurt
am Main, DE

NERC Centre for Ecology and Hydrology, Edinburgh, UK

3Cemagref, UR EFNO, Nogent-sur-Vernisson, FR

*Agricultural Research and Education Centre Raumberg-Gumpenstein, Irdning, AT
5Macaulay Land Use Research Institute, Aberdeen, UK

®Research Institute for Nature and Forest (INBO), Brussel, BE

7CNR—IBAF, National Research Council, Roma, IT

®Environment Agency Austria, Vienna, AT

? Department of Aquatic Sciences and Assessment, Swedish University of Agricultural Sciences,
Uppsala, SE

Institute of Landscape Ecology, Slovak Academy of Sciences, Bratislava, SK
"“Helmholtz Centre for Environmental Research (UFZ), Halle(Saale), DE

12Cemagref, UR Ecosystémes Montagnards, Saint Martin d'Héres, FR

B Department of Applied Ecology, University of Debrecen, Debrecen, HU

14University of Bucharest, Bucharest, RO

15Cemagref, UR Emax, Ecosystéemes méditerranéens et risques, Aix-en-Provence, FR
'®Finnish Environment Institute, Helsinki, FI

YDepartment of Silviculture and Forest Ecology of the Temperate Zones, Georg-August
University Gottingen, Goéttingen, DE

8NERC Centre for Ecology and Hydrology, Wallingford, UK

Disturbance is one of the most important factors structuring the taxonomic and functional
composition of vegetation. Vegetation resistance or resilience to disturbance depends on local
environmental conditions, further modifying the pool of species and traits. This study aims to
understand how disturbance and local environment combine to affect resistance and
resilience.

A functional trait approach was used to detect traits related to vegetation resistance and
resilience, and trait attributes of individual species responding to disturbance. Trait approaches
enable comparison of vegetation responses across biogeographic regions containing different
species pools.

At 35 European forest and grassland sites, experimental disturbance was applied at five
intensities. Indices for resistance and resilience were calculated, based on total vegetation
cover, and related to climate and local site factors. Additional indices were calculated for the
most common species to demonstrate traits that confer resistance and resilience to
disturbance.
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Vegetation resistance was related to occurrence of species with traits selected by a history of
intensive land-use (smaller leaf size, rosette plant form), and local environmental conditions.
Vegetation resilience, however, was associated with ecosystem properties that facilitate higher
growth rates. Resilient vegetation occurred where irradiation was higher (grasslands, open
forests) with sufficient water availability (summer precipitation, humidity) and comprised of
species with traits related to enhanced growth rates (increased SLA, decreased LDMC).

This pan-European disturbance experiment demonstrates that different drivers (land-use or
climate) of vegetation response show different mechanistic responses to physical disturbance.
Resistance depends on the functional composition of predominant species in the assemblage,
which is strongly affected by land-use history; resilience is directly connected to growth rates
affected by climate.

A1-06: Leaf trait relationships and species rankings in differently managed meadows
Laura Rosel, Marie Carolin Vogell, Dietrich Hertell, Christoph Leuschner!
'Plant Ecology and Ecosystem Research, Georg-August University of Gottingen, Gottingen, DE

Functional traits have been identified to characterize ecosystems and predict ecosystem
responses to environmental changes. Our study aims to analyze the response of three leaf
traits and their relationships to land-use intensification in permanent temperate meadows.

The questions we wanted to answer were whether species-specific trait responses to land-use
intensification alter the trait-based species rankings, and whether management intensification
alters leaf-trait relationships.

The study took place within the framework of a full-factorial grassland management
experiment (GRASSMAN) with two fertilization levels (none vs. NPK-fertilization) and two
cutting frequencies (one vs. three cuttings per season) in an old-growth grassland site located
in the Solling Mountains, Central Germany. We analyzed the specific leaf area (SLA) and the
mass- (Nmass) and area-based (N,.,) leaf nitrogen concentrations of eight grassland species.

We show that NPK-fertilization led to generally higher SLA and N,,,ss but not N, values. The
effect of altered cutting frequencies on leaf traits was more species-specific. Species-specific
responses to management greatly altered the trait-based species rankings. A significant SLA-
Nmass relationship did occur in unfertilized plots, whereas the SLA-N,., relationship was
stronger in fertilized plots. This was caused by a decrease in interspecific Ny, variation in
fertilized plots.

These results indicate that plant functional trait relationships are not as consistent between
different management regimes as suggested by earlier studies. Land-use intensification has the
strong potential to alter trait-based species rankings within seminatural temperate meadows
by species-specific trait alterations. It also decreases functional trait variation, which is
assumed to be important for ecosystem functioning.
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A1-07: Climatic context-dependent responses of grasses and herbs to environmental change
Alexandra Erfmeier1

'Institute of Biology / Geobotany and Botanical Garden, Martin Luther University, Halle-
Wittenberg, DE

Climate change can induce shifts in plant communities and impact ecosystem functioning.
While altered drought and precipitation levels are known to affect temperate grasslands by
reducing productivity, less attention has been paid to the role of inter-annual variability on the
magnitude of community responses and on differential performances of traits and functional
groups in their environmental context. A 5 yrs repeated transplant experiment was conducted
with grasses and herbs of Central German dry grasslands to assess effects of increased
resource availability on trait expressions in these groups by taking the co-varying influence of
precipitation and temperature conditions into account. Effect sizes were calculated to compare
traits related to size, growth rates, allocation and fitness across study years. Positive mean
effect sizes were found for root biomass and lateral expansion displaying high responsiveness
to experimentally improved environmental conditions. For most of the traits, effect sizes were
higher for herbs than for grasses; however, there was no significant difference in allocation and
leaf-related traits. Mixed model covariance analyses with temperature and precipitation
revealed that biomass and fitness related traits were negatively affected by increasing
precipitation and increased with higher mean temperatures. Significant interaction effects
were expressed in different slopes for the herbs and the grasses. As a conclusion, responses of
grasses and herbs to environmental change differed considerably with higher responsiveness
of the herb species under improved environmental conditions. However, the responses were
largely affected by the particular climatic context of the respective study year. Accounting for
different slopes of grasses and herbs towards environmental changes in global vegetation
models can contribute at improving predictions on shifts in community composition and
functioning under climate change.

A1-08: Impact of altered water availability on germination of flood meadow species
Bianka Zellel, Eva Mosnerz, Lutz Ecksteinl, Peter Horchlerz, Annette Ottel, Tobias W. Donath®

'Landscape Ecology and Landscape Planning, Justus Liebig University, Giessen, DE
Bundesanstalt fiir Gewadsserkunde, Koblenz, DE

Following severe interventions into hydrology of rivers and their flood plains, as well as landuse
changes, species-rich alluvial meadows became one of the most threatened habitats.
Therefore, attempts to preserve and restore these alluvial grasslands are ongoing. Along the
northern Upper Rhine the transfer of seed-containing plant material from species-rich donor
sites proved to be an effective method to re-establish typical and rare species in
floodmeadows.

Climate change will most likely be accompanied by more extreme climate conditions like

extended periods of drought and higher frequencies of extreme floods. Although plant species
typical for the flood meadows are adapted to extreme volatility of water availability, the
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predicted climate changes will likely alter plant species composition of these meadows. For
future conservation and restoration projects it is crucial to know how sensitive species react to
these changes. Especially long periods of drought during main germination periods will
potentially limit the regeneration through seeds in several species. Extended knowledge about
species’ reactions will allow adaptation of currently successful restoration schemes to future
climate conditions.

To assess the ability of typical and rare flood meadow species to cope with changing water
availability we set up an experiment where we exposed20 floodplain species to 5 different
water potentials (0 to —1,5Mpa) and recorded seed germination over a period of 7 weeks.

Preliminary results indicate that species with low water requirements have highest germination
rates when exposed to those altered water potentials.

A1-09: Wood density responses to climate and an intertidal gradient
Nadia Santinil, Nele Schmitzz’3, Catherine E. Lovelock

The University of Queensland, Brisbane, AU
’General Botany and Nature Management, Vrije Universiteit Brussel, Brussels, BE
3Laboratory for Wood Biology and Xylarium, Royal Museum for Central Africa, Tervuren, BE

The majority of forest biomass is allocated in wood stems, consequently wood constitutes a
primary carbon sink. Few studies have addressed the effect of environmental and climatic
conditions on wood density, which may influence the carbon sink provided by forests.

We studied the relationship between wood density and wood anatomy of Avicennia marina (a
widespread mangrove species) in sites with contrasting temperature and rainfall conditions
and in seaward and landward forests. We tested the hypotheses that trees from dry and warm
sites would have denser wood with less conductive area and thicker fibre walls than trees from
high rainfall and cold sites. Over our intertidal gradient we expected that trees from the
landward sites have higher phloem content than trees from the seaward site.

We found that wood density is sensitive to climate. Trees from the cool, high rainfall site
exhibit low wood density, that is linked to low conductive areas and thin fibre walls. Low
conductive areas in a site where freezing occurs may be important to reduce embolism
vulnerability. Alternatively, trees from the arid site form high dense wood positively related to
fibre wall thickness, but negatively associated to conductive area. Thick fibres in a dry site may
play a water storage role. Additionally, high phloem content within the wood of A. marina was
evident in the landward forests, suggesting a role for tolerance of enhanced salinity or
drought.
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A1-010: Aggregative response of bats decrease by space filling
Jorg Mullerl, Milenka Mehrl, Hans Pretzschz, Roland Brandl®

'Nationalpark Bayerischer Wald, Grafenau, DE
*Technical University Munich, Freising, DE
3Department of Animal Ecology, Philipps-University Marburg, Marburg, DE

1. Mobile predators have the option to show an aggregative response to prey by
concentrating in areas of high prey abundance.

2. Forestbats are highly mobile, insectivorous, and non-territorial foragers. We examined the
effects of prey abundance on foraging activities of three guilds of bats (open-habitat
foragers; edge-habitat foragers; and closed-habitat foragers) during 7 nights at each of 42
sites. Bat activity was measured by batcorders (38,371 call sequences), and prey abundance
was estimated concurrently at each site using light and pitfall traps. We also examined the
effect of temperature and space filling measured by terrestrial laser scanning on the
foraging activities.

3. Direct and indirect effects of prey abundance on each guild were estimated using path
analyses. We then fitted a linear mixed model to test the prediction that the response of
bat activity to increasing prey abundance is increasingly independent of temperature and
habitat structure, from the closed-habitat foragers to the open-habitat foragers.

4. The data confirmed our prediction and support the hypothesis that only bats of the open-
habitat foraging guild respond aggregatively to prey. Our results support the view that in
forests with a complex vegetation structure, the accessibility constrained by the bat’s
sensory ability and morphology is more important for bats than the prey abundance per se,
and the response is related to the behaviour of information transfer of the bat species. The
results further support the general view that the importance of an aggregative response of
predators increases from complex to simple habitats.

A1-011: No age effect on the functional redundancy of carabids after a severe flood
Michael Gerischl, Klaus Henle®
'Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE

Functional redundancy (FR) is based on the observation that some species perform similar roles
in ecosystems and may be substitutable with little impact on ecosystem processes. There is,
however, contrasting perception, as in most cases low or no FR was observed and almost
nothing is known about the role of FR after severe disturbances. Here we analyze FR of ground
beetles after an extreme flood and test if FR can enhance resilience. Ground beetles were
sampled directly after an extreme flood from 2002 until 2005 at the Elbe River in Central
Germany. On each plot FR was measured as the difference between the total species number
and the average number of species leading to an increase in functional diversity. We used
autoregressive mixed effects models to test whether highly redundant communities are more
resilient than non-redundant communities. FR differed markedly across space and time, as it
was significantly higher in spring than in fall, but also higher in habitats which are regularly
flooded. As expected, FR was lowest immediately after the 2002-flood but quickly increased in
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the following year. We found, however, no clear evidence that FR is a driver for post-flood
resilience (measured as functional diversity), because an increase of FR caused decreasing
resilience. Results suggest that long-term conditions rather than stochastic events drive the
necessity of species to be redundant. We further assume that high FR is linked with the amount
of resources provided by a given habitat or in a given season, because FR was low or quasi non-
existent when prey density is usually low. The contrasting results for resilience imply that the
similarity of certain traits, rather than trait diversity, is important for co-occurring species in
frequently disturbed habitats. Although this finding supports recent trait filtering theories, it
depends strongly on the definition of resilience.

A1-012: Effects of environmental warming on trophic interactions
Birgit Lang", Roswitha Ehnes’, Ulrich Brose
1Systemic Conservation Ecology, University of Gottingen, Gottingen, DE

Over the next 100 years the mean annual temperature might increase by 1 to 6 °C with
weather extremes such as heat waves or heavy precipitation becoming more frequent. Many
ecologists strive to predict the impact of climate change on ecosystems, communities and the
trophic interactions between species in a complex food web. Ecosystems are highly complex,
and for predicting the consequences of global warming it is crucial to understand the
mechanistic principles how temperature affects the strength of pairwise interactions. Trophic
interactions between consumers and their resources build the energetic backbone of natural
communities and are mainly driven by feeding and assimilation. The influence of temperature
on feeding rates can be investigated by laboratory experiments using a Holling functional
response approach. Assimilation efficiency describes how much of the ingested energy is
absorbed and used for maintenance and growth of an individual, thus being an important
parameter in calculations of energy fluxes between species. We conducted functional response
experiments with up to four predator individuals to not only investigate the effects of
temperature on a single species' feeding rate but on intraspecific interference competition.
Interference competition showed a complex response in predator behaviour depending on the
predators' metabolic rate, which depends both on bodymass and temperature. Subsequently,
we established an assimilation efficiency database which we analysed for feeding habit and
temperature dependence showing that assimilation efficiency depends on the feeding habit
but is temperature independent. Together, these findings can contribute substantially to
systematic predictions on the effects of climate change on ecosystems and population
dynamics.

A1-013: Impact of environmental change on plant-species interactions of herbivores

Tim Mark Ziesche'

1Landeskompetenzentrum Forst Eberswalde (LFE), Eberswalde, DE

The northeastern lowland (Nordostdeutsches Tiefland) is historically and currently a mass

outbreak area for a series of forest pest species. This applies especially for the federal state of
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Brandenburg with regard to local soil and climatic conditions, and the dominance of pine
forests (Pinus sylvestris). Due to increased risk factors and for the prevention of irreversible
stand loss to caterpillar, feeding on pine needles, a continuous standardized monitoring
proceeding is applied to enhance the potential of a forecast and control.

Caterpillar of pine forests like the European pine moth, Dendrolimus pini (Lep., Lasiocampidae),
and the pine looper moth, Bupalus piniarius (L.), show species specific cyclic oscillations. As a
consequence of climate change these caterpillar species develop variation in population
dynamics attributed to shifts in environmental factors during recent decades. Lepidoptera
regionally play major roles in pine forest growth of the northeast German landscapes and
generally population dynamics and the individual tree growth respond to climatic factors. This
work describes the change in tree growth and population traits with regard to climate
warming, which may explain the cyclic occurrence and the chronological sequence of the
outbreaks. Data bases of 1951 to 2010 were analysed and compared with climate, location,
and forest traits on a landscape and stand type level.

Poster Presentations

A1-P1: Stomata number and length — useful traits for phenotyping drought response?
Heike Zimmermannl, Birgit Ziegenhagenl, llona Leyerl, Sascha Liepeltl, Anna Roschanski®
'Conservation Biology, University of Marburg, Marburg, DE

Climate projections estimate rising temperatures and decreasing precipitation for subtropical
and mid-latitude regions. The local species thus have to adapt to new conditions, for example
longer and more frequent periods of drought. In this study we used European silver fir (Abies
alba Mill.) as a model species. It is distributed in mountainous and sub-alpine regions of central
and southern Europe and is supposed to be affected by climate change in the future.

We investigated the morphological traits stomata number and stomata length for variability
and differences among micro-sites with contrasting environments. The study was conducted in
the Black Forest at two locations with each two plots. The plots were placed up- and down-hill
thus assumed to exhibit contrasting levels of soil moisture. Due to the nested design a
hierarchical linear mixed-effects model was chosen for data analysis.

The results showed contrasting patterns of variation. While the number of stomata was similar
on all hierarchical levels, stomata length revealed considerable variability, especially among
individuals but also among locations. We concluded that the number of stomata was probably
rather genetically fixed and that stomata length exhibited greater phenotypic plasticity. A
better knowledge about which phenotypic traits may be relevant in stress response will be
useful to assess the potential of forest ecosystems to cope with the effects of climate change.
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A1-P2: Biodiversity effects on plant stoichiometry

Maike Abbasl, Helmut HiIIebrandl, Robert Ptacnikl, Anne Ebelingz, Christiane Roschers,
Alexandra Weigelt4, Wolfgang Weisser3, Wolfgang Wilcke7, Yvonne Oelmann®

"Institute for Chemistry and Biology of the Marine Environment (ICBM), University of
Oldenburg, Wilhelmshaven, DE

%|nstitute of Ecology, University of Jena, Jena, DE

3Lehrstuhl fiir Terrestrische Okologie, Technical University of Munich, Munich, DE
*Institute of Biology I, University of Leipzig, Leipzig, DE

>Community Ecology, Helmholtz Centre for Environmental Research (UFZ), Halle, DE
6Geography, University Koblenz, Koblenz, DE

"Institute of Geography, University of Berne, Berne, CH

Within the Jena Experiment we analyzed the relationship between plant diversity and the
stoichiometry of multiple elements in plant tissue. Biodiversity and ecological stoichiometry
will be related if different species absorb various elements with different efficiency or show
specific chemical compositions. Across the gradient of plant diversity and species composition,
the bivariate ratios of Carbon, Nitrogen, Phosphorus and Potassium in the plant community
were analyzed. We tested whether plant diversity changes the relative content of multiple
elements on the community level. Furthermore, we analyzed how species diversity affects
multielement stoichiometry and the predictability of chemical composition. Based on
monoculture ratios, we tested whether the mixture is more stoichiometrically confined simply
by a mixing effect.

Sown diversity (both species and functional groups) affected the bivariate ratios, with
increasing effect size of time. Diversity strongly affected P-ratios (C:P, N:P, P:K), whereas
legume presence affected all N-variables, but also other ratios. Furthermore, higher diversity
was always and strongly related to lower variability in bivariate ratios. Using a multivariate
analysis across all 4 elements, we found that increasing sown diversity related to more
balanced community biomass chemistry. This has potentially strong consequences for primary
consumers of the plant material.

A1-P3: Leafhopper diversity on calcareous grasslands of different size and isolation
Verena Rdschl, Christoph Scherberl, Teja Tscharntkel, Péter Batéryl
1Agroecology, University of Gottingen, Gottingen, DE

Calcareous grasslands belong to the most species rich habitats in Central Europe. However due
to agricultural intensification they became highly endangered due to abandonment or
conversion to arable land. We investigated impacts of decreasing fragment size and increasing
isolation of fragments of calcareous grasslands in southern Lower Saxony. We focused on
leafhoppers and planthoppers (Auchenorrhyncha) since they are very abundant plant suckers
with close relationship to the vegetation structure. Further, they include many specialist and
little mobile species that are likely to sensitively react to changes in their environment. We
chose 14 large (2-8 ha) and 14 small fragments (<1 ha) of calcareous grassland in the
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surroundings of the city of Gottingen, differing in isolation from the nearest grassland
fragment. Sampling was done via sweep netting on six transects per site in June, July, August
2010. A total of 81 leafhopper species were found with a maximum of 33 species per fragment.
Richness and density of the species were related to the distance to the nearest fragment. In
contrast to expectations, the number of specialist species did not differ between large and
small sites, whereas on small sites there were more generalists than on large sites. The
decrease in species richness and density with increasing isolation may be due to the limited
dispersal capability of many leafhopper species. Specialists confined to calcareous grasslands
may have particular difficulties in reaching the next suitable site, being unable to use
alternative plant resources during dispersal. The higher number of generalist leafhoppers
caught in small sites appears to be due to an increase in edge effects with decreasing patch
size. Biodiversity therefore seems to be affected by grassland connectivity not area,
emphasizing the need to maintain stepping stone habitats within the landscape, to allow
spillover among habitats.

A1-P4: Germination traits of Datura stramonium in Kosovo
Arben Mehmetiz, Adem Demajz, Rainer Waldhardt!

'Landscape Ecology and Landscape Planning, University of Giessen, Giessen, DE
%Prishtina University, Prishtina, KV

Datura stramonium L. is a problematic weed in arable crops of Kosovo. In a recent region-wide
vegetation survey, it has become obvious that D. stramonium is more frequent and/or reaches
higher abundances in the western than in the eastern part of the country, and this might go
hand in hand with differences in land use and/or climate differences between these two sub-
regions of Kosovo and/or differences in germination traits of D. stramonium populations. In
this context, our study provides information on temperature requirements for germination of
non-stratified and stratified seeds of D. stramonium originating from the two sub-regions. In
each sub-region, seeds from five populations were harvested. We conducted a seed
germination experiment in climate chambers at temperatures ranging from 15 °C to 30 °C. In
the experiment, we used pretreated (cold stratification) and non-pretreated seeds. The results
showed that the germination rates slightly differed between pretreatments (with vs. without
cold stratification) and provenances (western vs. eastern part of Kosovo). Most of the seeds
originating from the western part of Kosovo had higher germination rates and required a lower
temperature for germination than seeds originating from the eastern part.

A1-P5: Does floral colour structure plant communities in temperate grasslands?

Julia Binkensteinl, H. Martin Schaefer"

'Institute of Biology I, University of Freiburg, Freiburg im Breisgau, DE

Flowers pollinated by insects and other animals depend on attractants like colours and scent to

draw pollinators. Considering the colour diversity of a rich flowering grassland it seems obvious
to hypothesise that floral colour divergence is non-random and of adaptive significance.
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Selective pressures may have favoured divergence of flower colours to promote flower
constancy of pollinators. However, especially rare plants may profit from convergence on the
flower colours of common species to avoid receiving only exploratory visits from pollinators. To
assess whether the assemblage of flowering plants is based on patterns of divergence or
convergence in flower colours of rare and common plants, we collected data on blossom cover
and flower reflectance spectra of flowering herbs in three different sites in Germany. We
analysed reflectance data of colours as they are perceived by bees and studied the floral colour
composition of 54 plant communities based upon flower colour loci of each plant species in
bee colour space. First results revealed that the occurrence of rare plant species is not
determined by divergence or convergence on sympatric and simultaneously flowering common
species. Thus, in contrast to previous studies our results suggest that plant communities of
temperate grasslands are not structured by a strong selective pressure on the flower colour of
rare plants to secure pollination in the presence of common plants.
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A2 Coexistence and dominance of plant functional types

Oral presentations

A2-01: Plant functional types in Nardus grasslands
Martina GroBl, Michael Rudner*
1Geobotany, University of Freiburg, Freiburg, DE

Nardus-grasslands are a characteristic element of the cultural landscape in siliceous low
mountain ranges. They are protected as priority natural habitat by the EU habitats directive
92/43/EEC. These low-productive pastures are increasingly being abandoned or afforested in
the Central and Southern Black Forest. Depending on the differing land use, the vegetation
type varies in structure and species composition. We studied the response of the vegetation on
land use applying the concept of plant functional types. The vegetation types were classified by
land use intensity and vegetation structure. The plant species were classified by ten selected
functional traits. The traits were gathered from the LEDA traitbase. They were selected in
relation to the pasture regime and in dependence on correlations among the traits. Leaf area,
specific leaf area, canopy height, clonal growth, seed mass and woody shoots are the most
important criteria. The abundance of the resulting eight plant functional types was studied in
five different pasture types by a multivariate analysis. Functional types which were defined by
lignified stems or by high input in leave tissue showed a well defined response to land use.
Other functional types e.g. defined by intermediate values in specific leaf area (SLA) were
almost evenly distributed across different vegetation types.

A2-02: Shift of coexistence patterns during secondary succession in a fallow central
European wet grassland

Gert Rosenthal
1Ecological Site and Vegetation Studies, University of Kassel, Kassel, DE

The long-term (25 y) secondary progressive succession in abandoned fen grasslands (Calthion)
can be described as a turn-over process of different functional types. In the initial succession
phase of three to five years a fast increase of tall growing, rhizomatous, deciduous reed species
(e.g. Phalaris arundinacea) occurrs. This strongly changes vegetation structure and within-
canopy light climate which is the reason for decreasing species diversity. Rhizomes are
hypothesized to be a key factor of high competitiveness in abandoned wet grasslands because
it combines multiple advantageous functions: low-risk vegetative propagation, nutrient storage
and nutrient re-allocation between above- and below-ground plant organs allow for a gradual
build up of a high biomass. Extinct grassland species (e.g. Senecio aquaticus) represent a
contrasting set of plant traits such as small stature, short lifespan, prevailing generative
reproduction and ever-green leaves. The subsequent succession phase commencing about five
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years after mowing was ceased is characterized by the persistence of the established reed
vegetation which prevented tree colonisation until today. The plant functional types concept is
promising in understanding secondary successions in abandoned wet grasslands if one
considers changes of the habitat (esp. light climate), the presence of reed species with a
specific set of plant traits in the “Initial Floristic Composition” and their potentially high
competitive vigour.

A2-03: Species interaction in experimental communities composed of one functional group
Sabine Bothl, Helge Bruelheidel, Alexandra Erfmeier"

"Institute of Biology / Geobotany and Botanical Garden, Martin Luther University Halle-
Wittenberg, Halle (Saale), DE

The particular value of biodiversity consists of its capability to increase process rates like
productivity, these positive effects are thought to be caused by both complementarity and
facilitation of coexisting species. Coexistence driven by complementary resource use or
beneficial effects from one species to the other requires functional differences among the
species present. Functional differences are commonly assumed to be higher among than within
functional groups, thus, niche differences are supposed to be more pronounced among but not
within groups. However, several studies found that species diversity within group also affects
ecosystem functioning, and thus, emphasized that species of one functional group are not
functionally redundant. We studied diversity-productivity relationships in experimental
communities composed of species representing one functional group only. We chose
frequently occurring species from subtropical Southeast China which are fast growing tall
annuals of different plant families and established a total of 160 communities, composed of 25
different species combinations, with diversity levels from 1 to 8. While some of the species
displayed significant overyielding, others showed no such trend. Instead of a general positive
diversity-productivity relationship we found the prevalent importance of community
composition confirmed by particular species identity effects. The present study demonstrated
that small-scale species differences are capable to increase ecosystem functioning to a certain
extent via species identity effects. The relative performance of species within communities
increased for species weakly performing in monoculture and was mitigated for strong
performers in monoculture. We assume that altered species performance was derived by shift
in competitive ability as a function of diversity level. As a conclusion, there is some evidence
that small-scale complementarity occurs even within a single functional group.

A2-04: Is pollinator-mediated selection modified by conspecific plant density?

Anne Weberl, Annette Kolb®

'Vegetationsokologie und Naturschutzbiologie, University of Bremen, Bremen, DE

Both variation in local plant density and differences in plant phenotypic traits are known to

influence pollinator behaviour and subsequent plant reproductive success. Little, however, is
known about how local plant density mediates patterns of trait selection via changes in
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pollinator activity. We therefore examined how conspecific plant density and traits interact to
determine pollinator behaviour and plant reproduction, using the self-incompatible, perennial
forest herb Phyteuma spicatum as model species. Specifically, we hypothesized that limited
pollination service in more isolated plants would lead to increased selection for traits that
attract pollinators. Selection gradients (i.e. trait-fitness relationships) were assessed in two
natural populations of varying density and pollinator observations were conducted in one
population. Both local density and plant phenotypic traits affected pollinator foraging
behaviour. At low plant densities, visitation rates were overall low, but increased with
increasing floral display size, while this relationship disappeared or even reversed at high
densities, where visitation rates were generally much higher. This density-dependent pollinator
behaviour, however, did not translate into density-dependent patterns of selection. Still, we
detected selection for an increased inflorescence size and an intermediate flowering time, and
selection seemed at least in part to be mediated by pollinators. Our results underline the
importance of taking both conspecific density and plant phenotypic traits into account when
examining effects on pollination and plant reproductive success and, albeit not detected here,
point to a potential mechanism for small-scale spatial variation in selection on plant attractive
characters.

A2-05: Climate change response of alpine plants is limited by narrow germination niche
Sergey Rosbakh, Peter Poschlod®
"Institute of Botany, University of Regensburg, Regensburg, DE

Seed germination is high-risk phase in a plants life cycle, and is directly regulated by
temperature. Consequently the breadth of germination niche regarding to temperature can
predetermine the species’ ability to react on climatic changes: species with broader
germination niches are able to react faster on climate changes than others with narrow
germination niche.

To estimate the potential reaction of species occurring in the Bavarian Alps (Germany) to
future climatic changes, the following study was carried out. Dormancy-breaking conditions as
well as germination rates along a temperature gradient (10/2, 14/6, 18/10, 22/14, 26/18,
30/22°C) were studied for 62 most common in the research area species with different
altitudinal distribution.

The analysis of dormancy-breaking conditions showed that with increasing altitude the
proportion of species with dormant seeds increased. Moreover, the grade of dormancy also
increases: some species (e.g. Gentiana verna L., Campanula scheuchzeri Vill.) required cold
stratification for longer than 3 months. Successful regeneration from deep-dormant seeds can
be strictly limited if, due to climatic changes, winters will be shortened, and as a result,
dormancy cannot be broken anymore sufficiently.

We also demonstrated that alpine species had a narrower germination niche than lowland
species. The optimum temperatures for germination of alpine species lie in the range from 18
to 30°C, while lowland species germinate under all experimental temperature conditions. High
temperatures (30/22°C) were also a limiting factor for germination of some alpine species.
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A2-06: Germination ecology of dry sandy grassland species along a pH-gradient simulated
Mehdi Abedi*

'Faculty of Biology and Preclinical Medicine, Institute of Botany, University of Regensburg,
Regensburg, DE

Species occurring along a soil pH gradient show different responses to acidic and calcareous
conditions. We studied Aluminium (Al) toxicity, because it is a possible major factor limiting
plant growth in acidic soils.

Germination and root growth rate of dry sandy grassland species (from a gradient of very acidic
to calcareous sandy soils and with different EIV) were examined along a simulated gradient of
Al availability with the aim of showing that species exclusively occurring in calcareous (high pH)
sandy grasslands are more sensitive to high Al concentrations than species from acidic sandy
grasslands.

16 species of calcareous, intermediate and acidic dry sandy grasslands and 4 species non-
sensitive to pH were chosen representing Ellenberg indicator values (EIV) for reaction from 1
(growing on very acidic soils) to 8 (growing on calcareous soils) . EIV’'s were additionally
validated by analysing pH and Al-content in soil samples collected in the field. Al toxicity or Al
tolerance was analysed by applying 10 Al concentrations from 1mM to 10 mM.

Germination and absolute root growth (ARG) as well as length of the root hair zone were
studied and a critical concentration for each species was determined for ARG and length of the
root hair zone.

The results confirmed the hypothesis that acidic grassland species are more resistant to Al in
comparison to intermediate and calcareous grassland species. As for germination, Al generally
reduced germination rate but no differences were found between acidic and calcareous
species.

As for root reactions, in high concentration of Al not only root growth was strongly reduced,
but also typical symptoms like swollen and brown-coloured root tips or short stunted curved
side roots were observed. Different critical concentrations were found for acidic, intermediate
and calcareous species.

A2-07: From competition to mutualism: how stress influence species cooperation

Ingo Fetzerl, Robert Schéwel, Antonis Chatzinotasl, Hauke Harms®

'Department of Environmental Microbiology, Helmholz Centre for Environmental Research
(UFZ), Leipzig, DE

Anthropogenic stresses and climatic changes have the potential to strongly reduce species

richness entailing the loss of the provision of valuable ecosystem services. In this study we
investigated functional shifts and the role of biodiversity using laboratory mesocosms
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composed of 12 bacterial species growing on benzoate as their sole carbon source. Half of the
species were directly capable utilizing benzoate while the other half only could survive on
metabolic intermediates of degrading species. Starting with assemblies of all possible species
combinations and we estimated the occurring of bacterial growth for each combination. Next
we simulated random extinction events by stepwise removing single species. As soon as the
communities lost the last degrader they rapidly shifted from a benzoate degrading community
toward one that was no longer able to provide this function. To better understand the role of
species interactions for the provision of the ecosystem function under stress we additionally
conducted the same extinction experiments under two successive stress levels. Firstly
confronting the communities with 6 times higher benzoate concentration having a toxic effect
even on many benzoate degraders. In a second step additionally 15 g/I NaCl was added. Under
the combined stress none of the species was able to grow as a monoculture, however many
polycultures were able to survive. Non-degrading species that were seemingly unimportant
under none and/or benzoate stress suddenly became a prerequisite for the functioning of a
community at highest stress levels. Detailed analysis comparing similar extinction rows allowed
us to determine multiple species combinations which occurred to be minimal communities
necessary for the provision of benzoate degradation within our microcosms. From our
experiments we can directly show that while competition was the main species interaction
under no stress systems in highly stressed systems mutualistic species interactions dominated.

A2-08: Grassland-woodland-mosaics in prealpine large extensive grazing systems
Alexander Peringer1
YInstitut fiir Landschaftsplanung und Okologie (ILPOE), University of Stuttgart, Stuttgart, DE

Semi-open landscapes consist of a mosaic of grassland and woodland patches, where
vegetation types are linked by progressive and regressive successions. While tree
establishment on grassland initiates forest succession, the decay of mature trees gives way to
the (re-) establishment of grassland.

In middle Europe, semi-open landscapes that emerge from extensive grazing are known to be
rich in biodiversity and of high value for nature conservation. Though often protected by law,
such wooded pastures are threatened by land use change and are suspected to be very
vulnerable to climate change. Reforestation and fallow succession after grazing extensification
or abandonment is their major threat. Furthermore, climate warming is expected to alter
grassland productivity and growth rates of trees, which impacts on the balance of progressive
and regressive successions and thus on the landscape mosaic.

Two modeling approaches are applied to investigate the dynamic coexistence of grasses and
trees in the grassland-woodland-mosaic of large prealpine extensive grazing systems with
respect to land use and climate change: a model of tree line ecotones emerging from Alder
encroachment on fens due to undergrazing and a compartment model of long term dynamics
of woodland and grassland vegetation types on pastures. At ecotone level, tree encroachment
on grassland is shown to be an event-driven process and progressive successions to be
dependent on tolerance strategies of tree species and inhibition by grasses. At pasture level,
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long term dominance shifts between grassland and woodland are shown to be very sensitive to
the grazing regime, climatic extremes and climate warming.

In the outlook, the combination of both modelling approaches is discussed to elucidate
potential resilience of the coexistence pattern and thus landscape structure in wooded
pastures to land use and climate change.

A2-09: Differentiation of plant functional traits in an initial catchment succession
Susanne Winter"’

'Geobotany, Technical University Munich, Freising, DE
*Brandenburg Technical University Cottbus, Cottbus, DE

Pattern of species distribution and composition are substantial structures of vegetation.
Vegetation patterns may be differentiated in terms of plant functional traits. The traits
themselves may impact the subsequent vegetation patterns and subsequent succession
trajectories.

The artificial catchment Hilhnerwasser (a 6 ha catchment in a lignite mining reclamation area
south of Cottbus, northeast Germany) started with nearly homogenous spatial conditions and
underlay successional processes since the construction end in 2005. During a five year period
the vegetation stride through different successional steps resulting in spatio-temporal pattern.
We present pattern analyses to answer the following questions: How the first fairly
homogenous initial state has evolved after five vegetation periods? Do functional plant traits
represent the time-series which resulted in spatial pattern? Which abiotic factors mainly
explain the pattern development?

A2-010: Coexistence and dominance of plant functional types — some conclusions and
outlook

Gert Rosenthall, Alexander Peringer2

1Ecological Site and Vegetation Studies, University of Kassel, Kassel, DE
®Institut fur Landschaftsplanung und Okologie (ILPOE), University of Stuttgart, Stuttgart, DE

An attempt is made to summarize the results of the session “Coexistence and dominance of
plant functional types” and to give an outlook on the further potentials of this concept. The
overview depends on common criteria such as the level on which plant functional groups are
established, on the parameters employed to distinguish these groups and the functionality of
selective forces and plant life traits.
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Poster Presentations

A2-P1: Vertical segregation of vascular epiphytes and the regeneration niche
Katrin Wagnerl, Glenda Mendieta Leival, Wiebke Boguschl, Gerhard Zotz"?

1Department of Biology and Environmental Sciences, Functional Ecology, Carl von Ossietzky
University, Oldenburg, DE
’Smithsonian Tropical Research Institute, Panama, PA

Vascular epiphyte assemblages show a pronounced vertical stratification within a given forest.
This stratification is often associated with the microclimatic gradients that can be found within
forest stands. Surprisingly, it has rarely been explicitly investigated whether the heights at
which different species occur within a forest (and, thus, the average microclimatic conditions
they experience) indeed coincide with their autecological optima. The interplay of germination
and seedling growth and varying environmental conditions should play an important role in
determining spatial distribution, justifying a focus on these early life stages.

We are relating differences in the optimal conditions for germination and seedling growth of a
set of species out of two important vascular epiphyte families (Bromeliaceae and Araceae) to
their spatial distribution within the forest. Data on the spatial distribution of the species - as
well as seed material for the germination and growth experiments - stem from the lowland
rainforest at the San Lorenzo crane plot, Republic of Panama, where we conducted a census of
all vascular epiphytes within an area of 0.4 ha. The environmental factors to which we
measured the biological response are water supply and, in case of the bromeliads, also
temperature.

While there are no results for the aroids available yet, our results for 5 species of bromeliads
indicate a close match of spatial distribution and the species microclimatic optima. This lends
support to the hypothesis that spatial distributions are determined very early in the ontogeny
of vascular epiphytes.

A2-P2: Functional types of vascular epiphytes: moving towards spatial-temporal models
Gunnar Petterl, Juliano Sarmento Cabrall, Gerhard ZotZ’

'Biodiversity, Macroecology and Conservation Biogeography, University of Géttingen,
Gottingen, DE

’Functional Ecology of Plants, Department of Ecology and Environmental Sciences, University of
Oldenburg, Oldenburg, DE

Vascular epiphytes are a conspicuous und important component of the tropical and subtropical
flora, contributing approximately 25% to tropical vascular flora biodiversity worldwide.
However, they have largely been neglected in ecological modelling, partly due to a lack of
appropriate data for model validation or parameterization. A long-term monitoring project in
Panama now provides a unique dataset that supports model calibration and/or validation. Our
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main goal is to develop different simulation models, e.g. individual-based and population-
based models, which can describe spatial-temporal distribution of individuals and epiphyte
(meta-) population dynamics. For this purpose and to assess the dynamics of a large variety of
epiphyte species, it is essential to initially categorize vascular epiphyte species into functional
types that are useful for our modelling purposes. Thus, in a first step, we revised available
categorizations of epiphytes and obtained a set of 20 functional traits by which we classified
the 136 species of the study area (Panama). In addition, we identified which functional types
have already been studied adequately in regard to their population dynamics, giving
independent parameter estimates for model validation. In a second step, we developed a
detailed concept of an individual-based model that incorporates environmental factors,
considers aspects of forest dynamics and simulates the above mentioned functional traits. This
modelling concept offers a starting point for the integration of vascular epiphytes in the
ecological modelling agenda. Hence, upcoming process-based models will allow addressing
ecological issues that have been scarcely investigated, such as how vascular epiphytes vary in
time and space.

A2-P3: Interaction of growth systems of selected sedum-species in man-made habitats
Susanne Eh/ersl, Norbert Piitz!
1Biology, University of Vechta, Vechta, DE

Plants influence each other - below ground and above ground. This creates regular-like
combinations of species in natural rooms. In man-made habitats such as the extensive green
roof areas are species composed, which do not occur in natural habitats. Accordingly is little
known about the interactions of the shoots and geophilic systems in these artificial plant
communities. The purpose of our research project is to determine the species-specific growth
patterns of indigenous wild sedum species and understand their interaction processes in
artificial plant communities. Growth form analysis will reveal the development of the above
ground and below ground systems of Sedum species (Meusel 1935, Stécklin 1992, Ptz 1998)
and effects of interactions on the above ground and geophilic systems will be studied in simple
pair wise design (Schreiber 1967, Remison & Snaydon 1980). For this, plants are individually
cultivated as well in mixed stands over three years on a roof area of the University of Vechta
(Germany). To highlight the species-specific growth pattern, the behaviour of the species on
the roof will be compared with species in natural habitats. Based on this, the results can be
used for optimization in constructing natural and site-specific socializations in artificial habitats.
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A3 Physiological Plant Ecology - From ecological patterns to
physiological mechanisms

Oral Presentations

A3-01: Survival without water - microbial crusts as hydration specialists
Michael Lakatos"
'Experimental Ecology, University of Kaiserslautern, Kaiserslautern, DE

Microbial crusts, composed by lichens and bryophytes, are increasingly recognized for their
important roles i) in biogeochemical cycling, ii) in vegetation-atmosphere exchanges and iii) as
pedosphere-atmosphere interface by soil cover (Lakatos et al. 2007). Moreover, rough
estimations attributed 6% of the global terrestrial net carbon uptake to microbial crusts.
Despite this ecological impact, CO, and water exchange processes of non-vascular plants are
yet not well understood from the stable isotope viewpoint. In contrast to vascular plants,
poikilohydric organisms are not able to regulate their carbon gain and water balance actively —
both processes are passively controlled by their structure and environmental conditions, but
particularly by water availability. The stable isotope composition of water is routinely used as a
tracer to study water exchange processes in vascular plants and ecosystems. To date, only one
recent study focussed on isotope processes in lichens to understand their basic isotope
exchange processes during dehydration indicating that lichens equilibrate with the isotopic
composition of surrounding water vapour (Hartard et al. 2009).

We will present a novel model as a proof of concept that accounts for the specific water
relations of poikilohydric organisms. Moreover, the impact of cryptogamic vapour exchange on
the ecosystem will be discussed. The results represent first steps towards the development of
poikilohydric organisms as a recorder of ambient vapour isotopic composition.

A3-02: Ecophysiological analysis of distribution patterns of moss-dominated soil crusts
Bettina Weber"

1Department of Plant Ecology and Systematic, University of Kaiserslautern, Kaiserslautern, DE
Biological soil crusts, consisting of cyanobacteria, algae, fungi, lichens, and mosses in varying
proportions, inhabit the uppermost millimetres of the soil, occurring regularly in arid and
semiarid regions around the world. They agglutinate soil particles, thereby effectively reducing

erosion, bring nutrients into the strongly depleted soils and promote plant growth.

Moss-dominated soil crusts (mainly consisting of Ceratodon purpureus) were investigated in
the semiarid region of the Succulent Karoo, South Africa. Within the study area we found a
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gradient from abundant moss vegetation towards the almost complete lack over a distance of
only 5 kilometres. Along this gradient the meso- and microclimatic characteristics experienced
by the soil crust (temperature, light intensity, water conditions) were monitored with four
climate stations in 5-minute intervals over a whole year. The results revealed drier conditions
and increasing temperatures towards the moss poor region of the gradient.

In a second approach, the physiological characteristics of Ceratodon purpureus with regard to
water-, light- and temperature conditions were analyzed by means of gas exchange
measurements in a factorial analysis in the lab. These measurements revealed that Ceratodon
purpureus has a rather narrow range of optimum water conditions and is severely limited by
temperatures above 27°C. A combination of the microclimate and gas exchange data illustrated
the climatic gradient to be largely responsible for the observed distribution patterns.

Future climate scenarios for the Succulent Karoo predict the local climate to become drier and
hotter during the next decades. This implies for moss-dominated soil crusts to become largely
repressed from the Succulent Karoo. Due to the role they play in soil stabilization and vascular
plant growth, their repression may also put a major threat on the present vascular plant
vegetation.

A3-03: Does climate change render tropical rainforests into bryophyte deserts?
Sebastian Wagnerl, Gerhard Zotzl'z, Maaike Y. Bader”

1Department of Biology and Environmental Sciences, Functional Ecology, Carl von Ossietzky
University, Oldenburg, DE
’Smithsonian Tropical Research Institute, Panama, PA

Bryophytes (mosses and liverworts) are an important component of tropical forests and could
be strongly impacted by climatic changes. Warming could force bryophytes uphill and - in a
worst-case scenario - cause their complete disappearance from tropical lowlands, where they
are already rare compared to higher altitudes. This surprising observation is usually explained
by high respiratory losses at night, which can hardly be balanced by daytime CO, uptake (A)
because of reductions in A by super or supraoptimal water contents. The present work
analyses the physiology of a range of species from the lowlands and montane areas.

For a range of moss and liverwort species from three altitudes (sea level, 500m, 1100m) in
Panama we studied the response of A to varying thallus water content, light and temperature.
First results of a carbon balance model based on the measured response curves and bryophyte
hydration kinetics suggest that elevated temperatures will substantially reduce daily carbon
gains. This is due to faster drying and lower carbon uptake during the day, as well as increased
respiration rates and higher carbon losses at night. Theoretically, the increase in respiration
could be compensated by acclimatization, but the acclimatization potential of tropical
bryophytes was so far unknown. We therefore transplanted three bryophyte species from
500m to sea level and measured the temperature responses of respiration and photosynthesis.
In contrast to the expected “adaptive” response, after three months at higher temperatures
respiration in these bryophytes had increased. Acclimatization thus does not appear to be able
to alleviate the negative effects of warming on bryophyte carbon balances.
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The current evidence thus suggests lower carbon gains in lowland bryophytes in the future,
which may leave the lowlands all but devoid of this life form.

A3-04: Effects of severe drought on multiple ecosystem functions in temperate grassland
Anke Jentschl, Jurgen Kreylingz, Julia Walterl, Carl Beierkuhnlein®

'Disturbance Ecology, University of Bayreuth, Bayreuth, DE
2Biogeography, University of Bayreuth, Bayreuth, DE

Studying the effects of extreme weather events such as drought on ecosystem functions is one
of the most important facets of climate change research. Rarely, however, are multiple
properties measured in a single study across different categories of responses. We set up a
long-term field experiment, where we applied recurrent severe drought events annually for six
consecutive years to constructed grassland communities in central Europe. The 32 response
parameters are related to primary production, nutrient cycling, carbon fixation, water
regulation and community stability.

Surprisingly, in the face of severe drought, above- and below-ground primary production of
plants remained stable across all years of the drought manipulation. Yet, drought significantly
reduced below-ground performance of microbes indicated by reduced soil respiration,
microbial biomass, cellulose decomposition rates and mycorrhization rates. Drought reduced
leaf water potential, leaf gas exchange and leaf protein content, while increasing maximum
uptake capacity, leaf carbon isotope signature and leaf carbohydrate content. With regard to
community stability, drought induced complementary plant—plant interactions and shifts in
flower phenology, and decreased invasibility of plant communities and primary consumer
abundance.

Our results provide experimental evidence that climate extremes initiate plant physiological
processes, which may serve to regulate ecosystem productivity. We assume a temporal
hierarchy of patterns of fast versus slow response. Such data on multiple response parameters
within climate change experiments foster the understanding of mechanisms of resilience, of
synergisms or decoupling of biogeochemical and physiological processes at the ecosystem
level.

A3-05: Effects of arbuscular mycorrhiza on competition and facilitation between plants

Ingo Hépfner', Margita Hefner’, Christiane Werner', Wolfram Beyschlag

'Experimental and Systems Ecology, University of Bielefeld, Bielefeld, DE

Arbuscular mycorrhizae (AM) affect composition and productivity of grassland plant
communities and thus play a major role in diversity. AM fungi establish common mycelial

networks (CMN), which interlink plant individuals and thus are able to distribute resources
among different host plants. Although AM fungi potentially alter plant-plant interactions as
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competition and facilitation, little is known about the regulation of C-costs and nutrient
benefits of involved plants. In an ongoing study we aim to disentangle cost/benefit ratios of
mycorrhizal symbiosis for interacting plants. The impact of AM on competitive interactions
between two common European grassland species (Plantago lanceolata and Hieracium
pilosella) was examined in controlled pot experiments evaluating interspecific competition for
mycorrhizal and non-mycorrhizal plants. Potential facilitation of seedling establishment via an
established CMN was tested utilizing split-pot design with root excluding mesh barriers,
allowing hyphae to pass. Indeed, analysis of biomass, extraradical hyphal density and C/N ratio
indicated a facilitation effect of the CMN on seedling establishment by both species. Moreover,
H. pilosella showed a higher facilitative potential than P. lanceolata, possibly due to a higher
carbon investment into the CMN. Further, we found that competitive interactions differed
between mycorrhizal and non-mycorrhizal plants, showing a decrease of mycorrhizal benefits
in competition for H. pilosella, while beneficial effects on P. lanceolata remained unaffected.
This indicates that the balance between mycorrhizal costs and benefits of H. pilosella is altered
by the presence of a second host plant within the CMN. However, the results of both
experiments suggest, that H. pilosella is investing considerable amounts of carbon into the
CMN. The consequences of this behaviour for cost/benefit ratio of the symbiosis require
further investigation using B¢ labelling techniques.

A3-06: Affect of masting on carbon reserves in different tissues of Fagus crenata
Qingmin Hanl, Daisuke Kabeyal, Atsuhiro IioZ, Yoshitaka Kakubari®

1Department of Plant Ecology, Forestry and Forest Products Research Institute (FFPRI),
Tsukuba, JP

’Center for Global Environmental Research, National Institute for Environmental Studies (NIES),
Tsukuba, JP

3Faculty of Agriculture, University of Shizuoka, Shizuoka, JP

Reproduction often occurs at the expense of other plant life-history functions such as growth if
resources are limited. Especially, fruiting in masting species is generally assumed to drain
stored carbon reserves, potentially contributing to the observed oscillating pattern of masting
events. Only very recently, fruit developments have been shown not to depend on carbon
reserves, but to exclusively supply from current photoassilimates. However, it is not fully
understood if mast seeding affects carbon reserves. Here we traced seasonal and interannual
variations in non-structural carbohydrate (NSC) in branchlets, stems and roots of Fagus crenata
between 2005 and 2009 including three masting events.

In comparison with younger twigs and tree rings in stems and roots, NSC was lower in its
respective older tissues. In twigs and stems, starch concentrations increased within growing
seasons and dropped to its spring level after leaf-fall. In contrast, starch concentration
increased in roots. Mast seeding resulted in temporal decreases in starch concentrations in
stems and roots but not in branches within a growing season. After the masting year, starch
concentration increased every year in roots but not in stems. There results suggest that
masting events affected the NSC reserves atindividual tree level in F. crenata; and NSC
reserves seemed to recover after masting event. Branchlets and stem contained larger NSC
reserves than roots. However, when both intra- and inter-annual fluctuation patterns of the
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NSC reserve were considered, it suggests that aerial parts act as temporal storage spaces for
carbon and root was the main storage tissue to prepare for long-interval events such as
masting. Together with the results that NSC for fruits is exclusively supplied by current
photoassimilates, these results suggest that NSC reserve is prepared for growth and
maintenance in masting years because of the priority of supplying current photoassimilates to
fruits.

A3-07: Is early season frost determining upper limits of European broadleaved trees?
Armando Lenzl, Glnter Hochl, Yann Vitassel, Christian Kérner
Ynstitute of Botany, University of Basel, Basel, CH

Low temperature is the single most important factor that can exert the known overarching
trends in species distribution of major European broadleaved tree taxa along latitudinal and
elevational gradients. Apart from temperature means, temperature extremes might be key for
climatic boundaries of tree species. Especially the cold climate (upper) limit of broadleaved tree
species might be shaped by episodic frost events during early growing season. In a current
project, we are assessing freezing resistance of eight major European broadleaved tree species
at their upper distribution limit during the dehardening period (before and after bud break),
when trees are very active and late frost events are likely. Branch samples were collected from
the uppermost populations of each species in the south-western part of Switzerland on a
weekly basis from mid-March to the end of May. Samples were simultaneously frozen with
seven computer controlled freezing chambers. Slow cooling and re-thawing rates (3 K h'l) were
applied and samples were kept for four hours at the target freezing temperature, ranging
between -3 and -35 °C. Survival (LTse) of samples was analysed visually and by the electrolyte
leakage method. The measured freezing resistance of tissues enables the assessment of critical
temperatures for the specific upper limit of the investigated tree taxa during early season.
These results are compared with temperatures recorded in situ as well as with long-term
temperature records. This study will contribute to a mechanistic explanation for broadleaved
tree species distributions in Europe and thus, will provide the required ecophysiological
reference for modelling the potential range of these species.

A3-08: Intra-specific variability in frost hardiness of Fagus sylvatica
Maria Auerswaldl, Mirko Liesebachz, Helge Bruelheide®

YInstitute of Biology / Geobotany and Botanical Garden, Martin Luther University Halle
Wittenberg, Halle (Saale), DE
?Johann Heinrich von Thunen-Institute, Grosshansdorf, DE

Frost is one of the most important environmental factors limiting the distribution of plants.
Species with large geographical distribution ranges are known to show ecotypical
differentiation among different sections of the range. We asked whether this differentiation
does also apply to resistance to frost injuries, using the widespread and economically
important tree species Fagus sylvatica as a model species. We hypothesized that different
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provenances of F. sylvatica differed in frost hardiness. We also tested whether winter frost
hardiness of provenances is reflected in the climatic conditions of the source populations. We
made use of a 17 year-old provenance trial established by Rosenfeld near to Kiel and selected
20 provenances that covered the total range of climatic conditions in the distribution area of F.
sylvatica. Frost hardiness was tested by exposing buds to different levels of freezing
temperatures and assessing the damage by the electrolyte leakage method.

In accordance with our first hypothesis we found the range of LTs, i.e. the temperature at
which 50% of maximum electrolyte leakage occurred, to be 9.4 K. The highest frost resistance
was encountered in the Ukrainian provenance, in contrast to the most frost sensitive
provenance from the Czech Republic with LTs, values of -28.7 °C and -19.3 °C, respectively. The
results do not confirm the second hypothesis because the LTsy values were not correlated with
winter minimum temperatures of the origins. We conclude from these results that the ecotypic
differentiation of F. sylvatica does not reflect present-day climatic conditions. There are
different possible reasons for this mismatch. Either frost hardiness is phylogeographically
conserved and reflects different clades that evolved under different climatic conditions, or bud
frost hardiness is not a key factor limiting the distribution of this species.

A3-09: Host tree phenology affects epiphyte assemblages
Helena Einzmann®, Joachim Beyschlag', Wolfgang Wanek?, Gerhard Zotz"?

'Department of Biology and Environmental Sciences, Functional Ecology, Carl von Ossietzky
University, Oldenburg, DE

2Department of Chemical Ecology and Ecosystem Research, Faculty of Life Sciences, University
of Vienna, Vienna, AT

>Smithsonian Tropical Research Institute, Panama, PA

Species diversity in tropical rainforests is unmatched by any other terrestrial biome and has
fascinated scientist for centuries. Among vascular plants in the tropics, epiphytes play a
prominent role, locally comprising 10-50%. Current research tries to unravel the underlying
mechanisms of their diversity, with a lively debate whether diversity is primarily affected by
neutral or deterministic processes. In our study, we focus on the presumed deterministic effect
of host tree phenology on the composition of epiphyte assemblages in the forest of Barro
Colorado Island (BCI), Panama. This forest, characterized by a pronounced dry season of four
months per year, features both deciduous and evergreen trees. During the dry seasons of 2010
and 2011 we conducted a quantitative study of epiphyte assemblages in large trees of five
species on BCI. The two deciduous tree species we studied lose their leaves during this phase,
thus we hypothesized that exposure to much higher radiation and increased evaporation in the
leafless phase should affect epiphytes at different levels (community composition, size class
distributions, physiology). Indeed, we found significantly lower epiphyte species richness on
deciduous trees (P. septenatum, C. platanifolia) compared to evergreen (A. excelsum, B.
alicastrum) and semi-deciduous (C. pentrandra) species, whereas the CAM-epiphytes’
proportion in tree crowns was lowest in A. excelsum and C. platanifolia. This surprising finding
for C. platanifolia is likely a sampling artefact. Very few species (<3) were found per tree, of
which at most one was CAM. As expected, we also found intraspecific variation: common
epiphytes had significantly lower 5"°C values in A. excelsum than individuals in the other trees.
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Variation among epiphyte assemblages on deciduous and evergreen trees at the intra- and
interspecific level will be further analysed by growth measurements in 2012.

A3-010: When things get tough you need spare tubes

Nele Schmitzl’z, Elizabeth M.R. Robertl’z, Marilyn BaII3, Jack Egerton3, Hans Beeckmanz, Nico
Koedam'

1Vrije Universiteit Brussel, Brussel, BE
2Laboratory for Wood Biology and Xylarium, Royal Museum for Central Africa, Tervuren, BE
*Research School of Biology, Australian National University, Canberra, AU

Halophytes comprise 1% of the world’s flora. Within this group mangroves hold a special
position as they are the only trees that grow in intertidal areas of tropical and subtropical
regions. They are subjected to a combination of salt and flooding stress and on top, the
strength of these stresses varies with time and space. Flooding level and duration depends on
the lunar cycle and the position within the intertidal zone. The salt concentration of the soil
depends on the time since the last flooding, and thus on the evaporation time, and the amount
of fresh water input.

To deal with these harsh environmental conditions mangroves have developed several
morphological and physiological adaptations, such as aerial roots, filtration of sea water at the
root level and vivipary. But also the structure of the water transport system was found to be
adapted to the special environmental conditions of the mangrove habitat.

We looked at xylem vessel characteristics from mangrove species of diverse families and from
sites of contrasting salt and flooding stress levels. Redundancy was found to be the main
characteristic of the hydraulic structure of mangroves. The higher the (variation in) soil water
salinity the larger the conductive area of mangrove tree stems or branches. However, the
hydraulic conductivity lowered with increasing conductive area.

A hydraulic system composed of many small conduits, is suggested to keep a basic hydraulic
conductivity level even when a large proportion of tubes become inactive. Especially in the
mangrove habitat, this strategy might be beneficial as trees are prone to drought-induced
cavitation due to the low water potential of the salty water. The dynamic environment, with at
least periods of drought and salt stress, seems be a strong driving force to keep vessel size
small at all times. The advantage of small tubes might be the limited loss in conducting capacity
when vessels embolize.
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A3-011: Aroot is a root is a root? - Plasticity of Citrus root orders under salinity
Boris Rewaldl, Jhonathan E. Ephrathl, Shimon Rachmilevitch®
'Ben-Gurion University of the Negev, Sde Boker, IL

Salinity is one of the most severe environmental factors limiting productivity worldwide.
Knowledge about the plasticity of root system under salinity is scarce and especially lacking in
regard to the hierarchical branching system of root systems, i.e. root orders, which are known
to differ in function. Subsequently our study aims at quantifying the phenological plasticity and
functional changes under salinity at root order level.

Four-year-old Citrus spp. trees were grown for six month under fresh water or high salinity
(90 mM NaCl). The root system architecture, anatomy and morphology of root orders, as well
as whole plant biomass allocation were compared. Sodium and chloride accumulation in leaves
and roots were determined. Miniature depletion chambers were installed to compare the
water flux densities among root orders under salinity and after short-term stress release.

Root traits known to influence uptake, e.g. frequency of root orders, specific root area, cortex
thickness and xylem traits, did not change homogenously throughout the root system but were
root-order specific. Sodium and chloride accumulations were related to the root order, with
high salt concentrations in low root orders exceeding those in leaves. Water flux densities of
first order roots decreased by >80% under salinity and did not recover under stress release.
The water flux densities of higher root orders changed marginally under salinity and increased
two to six-fold in second and third root orders under stress release.

While the total root system biomass was only slightly reduced, changes in the numbers of root
orders and their frequency, morphology and anatomy indicate major modification of Citrus
root systems under salinity. The root order-specific changes reflect the different vulnerability
(as indicated by salt accumulation) of root orders but also indicate differences in the functional
importance of root orders as evidenced by changes of water flux rates among root orders.

A3-012: Silicon availability modifies the stoichiometry and contents of carbon compounds
Gert Dudell, Carsten Brackhagel, Jorg Schaller*
'Institute of General Ecology, Dresden University of Technology, Tharandt, DE

Silicon as non-essential element in sensu strictu for plant growth, nonetheless effects biotic
stress resistance and may substitute carbon compounds in cell walls of grasses. Silicon
availability changes during pedogenesis and is affected by plant silicon turnover. Recent studies
revealed an interaction between silicon availability in a narrow range and nutrients as well as
cellulose and lignin, shown for bulk analysis of the whole plants. We tested the effect of silicon
availability in a broad range on the C:N:P ratio, content of carbon compounds and on
aboveground biomass production of Phragmites australis. Our results show that individuals of
P. australis grown under conditions of low silicon availability exhibit a different C: N : P ratio
compared to plants grown under conditions of optimal silicon availability (maximum biomass).
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In contrast to this, in plants grown under high silicon surplus the C: N : P ratio is similar to the
treatment with low silicon availability. We found altered N : P ratios, whereas C:N ratios
changed only slightly. Further, our results show that different levels of silicon supply changed
the plant cellulose, lignin and phenol content depending on plant tissue function. Cellulose
content in tissues with stabilization function is reduced contrasting enhanced cellulose content
in tissues with photosynthesis function. Furthermore, higher silicon surplus decreased the
phenol content in photosynthetic active tissues and increased the phenol content in culm. Only
weak silicon to lignin interaction was found. These findings point to the potential of silicon to
alter the ecological stoichiometry of the main nutrients, carbon compounds and biomass
production of grasses. Resulting from this, silicon may affect the biogeochemical cycles in
ecosystems dominated by grasses or sedges in the course of litter decay.

A3-013: Reconciling metabolic theory of ecology with observed variation
Yue Linl'z, Uta Bergerl, Volker Grimmz, Franka Huth'

'Forest Biometrics and Forest Systems Analysis, Dresden University of Technology, Tharandt,
DE
’Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE

The metabolic theory of ecology (MTE) links physiology with ecology, and successfully predicts
many scaling relationships in varied ecosystems. MTE predicts that in self-thinning stands of
plants the relationship between mean individual biomass and density follows a power law with
a slope of -4/3. However, empirical observations are more variable. Cause and mechanisms of
this variation are still unknown. We developed an individual-based model that includes three
elements which might explain the variation: a general model of plant ontogenetic growth,
different modes of local competition (symmetric vs. asymmetric), and different levels of
resource limitation. The presented model is more mechanistic (realistic) and performed better
than previous, phenomenological growth models. Slopes were significantly shallower if
competition was size-symmetric. Resource limitation affects more on intercepts but slopes. We
conclude that on sites where size-symmetric competition prevails, ecological interactions can
override predictions of MST whereas if asymmetric competition prevails, surviving plants are
barely affected by interactions and therefore individual-level metabolic processes correctly
predict population-level trajectories.

A3-014: Heteroblasty in Bromeliaceae

Kerstin Wilhelml, Gerhard Zotz"?

'Department of Biology and Environmental Sciences, Functional Ecology, Carl von Ossietzky
University, Oldenburg, DE

Smithsonian Tropical Research Institute, Panama City, PA

The term heteroblasty describes an abrupt change in form in the ontogeny of a plant. In

contrast, homoblastic plants show no or only slight changes. Heteroblastic changes can be
found in a number of plant families (e.g. Mimosaceae, Araceae); within the Bromeliaceae they
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are best-known among many members of the subfamily Tillandsioideae. Here, two major
morphs can be distinguished, an early, atmospheric form, with narrow, lanceolate leaves with
abundant absorbing scales, and a tank form with broad, overlapping leaf bases which store
water. Our current understanding of heteroblasty suffers from a number of problems, not least
from the fact that there is no quantitative definition to distinguish heteroblastic from
homoblastic species. Moreover, before we can successfully investigate the ecological relevance
of heteroblastic ontogenetic trajectories, lack of data on species occurrence and in situ growth
makes functional interpretations difficult. Thus, we first had to develop a quantitative
definition of heteroblasty and to collect demographic data in the field. We propose the use of
the leaf index and successfully applied this method on 21 epiphytic bromeliads. Almost all
species of Vriesea, Guzmania and Catopsis proved to be heteroblastic, while almost all studied
Tillandsias were homoblastic. In a few cases, we found changes in habit which are not reflected
in sudden changes in index data. The additional third morph was dubbed gutta form. The early
form in heteroblastic species lasts for only 10% of the life of an individual. Analyzing data from
> 1000 individual bromeliads of 14 species covering their entire size range indicates that the
transition from early to late form occurs after 2-4 years, while the biggest plants reach 12-40
years. Together with morphological and physiological data, we are now in a position to
investigate the functional consequences and ecological relevance of the conspicuous
ontogenetic changes in heteroblastic bromeliads.

A3-015: The influence of environmental conditions on the sex ratio of Antennaria dioica
Karin Schrieberl, Christoph Roschel, Susanne Lachmuthl, Matthias Schleuningz, Isabell Hensen®

YInstitute of Biology - Geobotany and Botanical Garden, Martin-Luther-University Halle-
Wittenberg, Halle (Saale), DE
*Biodiversity and Climate Research Center (BiK-F), Frankfurt (Main), DE

The sexes in many dioecious plant species respond differently to specific environmental factors
for there are two types of reproduction biology in male and female individuals. If seed
production is successful, females invest a larger amount of resources in sexual reproduction
and thus react to stress more sensitively. Several studies indicated that the sex ratio in stressful
habitats is male dominated. We focussed on Antennaria dioica Gaertner, an endangered dry
grassland species whose occurrence in Germany decreased rapidly in the last fifty years. We
collected data on demography, reproductive fitness, and soil nutrients to examine if the
amount of females decreases with increasing environmental stress factors like elevation,
competition and nutrient deficiency. Additionally, we investigated if the fitness of sexes
responds differently over a set of environmental conditions. We were able to demonstrate that
the amount of females is positively correlated with increasing soil pH, decreasing soil
conductivity and nitrogen content. Compared to males the fitness of females responds more
negatively to increasing elevation and less negatively to competition. In general the sex ratio in
the sampled populations is female - biased and the fitness of females is higher. These results
contradict the expectations mentioned above partially. Other studies on A. dioica pointed out,
that females get a greater mychorrizial benefit than males. Further the reproductive effort is
not as high as expected, for only a few of the sampled populations produced fertile seeds.
Increased stress susceptibility in females is therefore not a general rule. Further investigations
should concentrate on sex ratio and germination requirements of the produced seeds.
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Certainly, this strong biased sex ratio may counteract sexual reproduction, genetic diversity and
persistence of the species.

A3-016: Pollination biology and natural hybridization between Verbascum densiflorum Be
Lena Kbh/erl, Dirk C. Albach®

'Department of Biology and Environmental Sciences, Biodiversity and Evolution of Plants, Carl
von Ossietzky University Oldenburg, Oldenburg, DE

Verbascum densiflorum Bertol. (“dense-flowered mullein”) and Verbascum nigrum L. (“dark
mullein”) are the most abundant Verbascum species in Germany. Despite their abundance, no
studies of their breeding system and pollination ecology have so far been attempted.

In this project, controlled pollination experiments were conducted to quantify the degree of
selfing versus out-crossing in V. densiflorum and in V. nigrum. Furthermore, it was tried to
investigate reproductive barriers between the two Verbascum species and natural
hybridization was studied in an area of immediate contact of their populations, where the
hybrid V. adulterinum W.D. J. Koch could be found.

The contribution of selfing in the reproduction of both species seems to be negligible, as all
self-pollinated flowers failed to set seed.

Tests of the compatibility of interspecific crosses between V. densiflorum with V. nigrum
revealed a high interspecific cross-compatibility. Pollination experiments verified F1-sterility of
V. adulterinum as an effective postmating barrier between the parental species.

Additionally, premating reproductive barriers such as temporal displacement of flowering

peaks, ethological isolation and partial habitat barriers are discussed in regard to their
influence on the successful hybridization between V. densiflorum and V. nigrum.

Poster Presentations

A3-P1: Development of spring oilseed rape grown in different CO, exposure systems

Dina Zhunusbayeval, Petra Hégyl, Jurgen Franzaringl, Andreas Fangmeier1

"Institute for Plant Ecology and Ecotoxicology, University of Hohenheim, Stuttgart, DE

In order to investigate responses of crops to future atmospheric carbon dioxide (CO,)
concentrations, two experiments were conducted on spring oilseed rape (Brassica napus cv.
Campino) within the framework of the integrated DFG-project on “Regional Climate Change”

(PAK 346). A Mini-FACE (free-air CO, enrichment) facility and a climate chamber system at the
Universitdat Hohenheim (Stuttgart, Germany) were used to expose plants to CO, enrichment.
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Plant development in both experiments was examined from leaf emergence until crop maturity
and compared concerning the effects of future CO, concentrations on oilseed rape. In the Mini-
FACE system, plant height did not significantly differ between the treatments. In the climate
chamber system, the canopy height was significantly increased under CO, enrichment at the
beginning of the vegetative phase (P=0.049) and remained slightly increased (P<0.1) during pod
development. The leaf area index (LAI) in both experiments did not show any significant CO,
effects. In the Mini-FACE system, LAl reached highest values at the stage of full flowering and
declined during growth of pods. In the climate chambers, LAl showed fluctuations at the
beginning of plant growth, which might have been affected by the pot and chamber design.
Only a slight increase was observed at the stage of inflorescence emergence (P=0.084). The
chlorophyll content of the youngest leaves in the Mini-FACE experiment was increased by
elevated CO, at leaf development (P=0.027). At the end of flowering, SPAD values tended to
decrease by 5.2% under elevated CO, (P=0.057). In the climate chamber experiment, a
significant CO, effect on chlorophyll contents in youngest leaves was limited to the beginning of
the vegetative phase (P=0.027). In both experiments, phenological development was not
affected due to elevated CO,.

A3-P2: CO, effects on amino acids in oilseed rape phloem and performance of aphids
Viktoriya Oehme®, Petra Hogy", Jirgen Franzaring’, Claus P.W Zebitz’, Andreas Fangmeier’

"Institute for Landscape and Plant Ecology, University of Hohenheim, Stuttgart, DE
’|nstitute of Phytomedicine, University of Hohenheim, Stuttgart, DE

Global climate change is related to an increase in the concentration of atmospheric carbon
dioxide (CO,). Research on alterations in the nutritional quality of phloem sap in oilseed rape
(OSR, Brassica napus cv. Campino) and dependent growth characteristics of phloem—feeding
insects, such as green peach aphid (Myzus persicae Sulz.) under CO, enrichment, has not yet
been performed. The aim of this study was to analyse the effects of elevated CO, on the
concentration and composition of amino acids in the phloem sap of OSR and the resulting
effects on the relative growth rate (RGR) of M. persicae.

A pot experiment was conducted in six climate chambers with two levels of CO, (ambient, 400
ppm and elevated, 600 ppm) at 22 + 1-2° C with an 18:6 h light:dark cycle and weekly rotations
between chambers in order to avoid placement effects. Rape plants were infested with aphids
at the development stage of the unfolding of the fourth leaf (BBCH 14). Samples of phloem sap
were collected both before and 48 days after aphid infestation (BBCH 30). The exudates were
analysed with HPLC in order to identify CO,-induced impacts on the composition of amino
acids.

Results showed that RGR of M. persicae was significantly decreased by 12.5% under elevated
CO,. Moreover, aphid RGR was significantly correlated to tyrosine (p = 0.024) and lysine (p =
0.010) under ambient CO, (BBCH 14), and tyrosine (p = 0.043), tryptophan (p = 0.048),
phenylalanine (p = 0.047) and leucine (p = 0.040) under elevated CO, at stem elongation stage
(BBCH 30).
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In summary, elevated CO, alters the concentration of amino acids in the phloem sap of OSR,
resulting in a worse performance of green peach aphids.

A3-P3: Diel dynamics of carbon isotopic fractionation during dark respiration
Frederik Wegener', Wolfram Beyschlag’, Christiane Werner
1Experimental and Systems Ecology, University of Bielefeld, Bielefeld, DE

Recently, increasing information on diurnal variation in the isotopic composition of dark-
respired CO, (613Cres) has been gained in leaves, stems, and roots of several plant species, as
well as in ecosystem respiration. The origin of enriched §"C,e;, Which may increase by >10%o
above the putative respiratory substrate 8c along the day, is an ongoing matter of debate.

We present a species comparison of spatio-temporal variations of dark-respired 60, and its
putative substrate (water-soluble organic matter, WSOM) of leaves and roots along the plant
axis and over the diurnal course. Pronounced spatial differences in 6"C,es (up to 10.2%o)
between topmost leaves and root tips were found. This indicates important organ-specific
differences in post-photosynthetic fractionation during respiration. Additionally, a species-
specific diurnal enrichment of leaf éSBCres above WSOM up to 15.9%0 was found. The amount of
diurnal éSBCres enrichment was highly correlated (R2=0.98) with the difference in 613CW50M
between leaves and roots. In contrast to foliage respiration none of the investigated species
displayed a distinct diurnal pattern in 613Cres of roots. These results indicate that the post-
photosynthetic fractionation on the leaf-level, visible in diurnal §°C enrichment of dark
respired CO,, has a direct link to the well-known “C-depletion of leaves compared to
heterotrophic plant tissues.

A3-P4: Daily stem growth patterns in five temperate broad-leaved tree species
Paul chherl, Viviana Hornal, Christoph Leuschner'

'Albrecht von Haller Institute for Plant Sciences, Department of Plant Ecology and Ecosystem
Research, University of Gottingen, Gottingen, DE

Radial growth in woody plants is principally controlled by the amount of carbohydrates
supplied to the stem cambium and the duration of cambial activity, while it is regulated mainly
by the water status of the cambial meristems and by hormonal control. Studies that use tree
ring widths as an indicator of growth rate provide a mean value for annual conditions but lack
the detail of seasonal changes in the rates of cambial activity over the year. This has the
consequence that climatic variables identified as growth-controlling factors in
dendrochronological analyses are not necessarily those factors that determine instantaneous
rates of cambial activity. In contrast, high-resolution measurements of stem radial variation
provide insights into diurnal cycles of stem water relations and they may allow studying the
weather response of stem growth. This study uses electronic point dendrometers to examine
the influence of environmental variables on the daily radial growth rate of five temperate
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broad-leaved tree species in the Hainich National Park in Germany. We focused on the effect of
air humidity (RH) on radial growth because soil moisture is generally assumed to be the key
determinant of the plant’s water balance neglecting that water flows along the soil-to-
atmosphere potential gradient with flux controlled by edaphic and atmospheric water status.
Daily stem growth was extracted from diurnal cycles of stem radius changes as the difference
between two subsequent daily maxima of stem radii. Daily growth increased linearly with RH
and RH was identified as the single most important factor influencing daily stem growth in all
species. We assume that RH changes during a day and between consecutive days influence tree
water status on a daily time scale, while rainfall and resulting soil moisture variation exhibit a
more coarse-grained event structure which often is of only secondary importance for the
actual tree water status and thus for cambial activity.

A3-P5: Desiccation tolerance of tropical bryophytes
Theresa Reichl, Steve Gonzalezg, Gerhard Zotzl'z, Maaike Bader"

1Department of Biology and Environmental Sciences, Functional Ecology, Carl von Ossietzky
University, Oldenburg, DE

*Smithsonian Tropical Research Institute, Panama, PA

*Universidad Auténoma de Chiriqui, David, PA

Bryophytes are an important component of tropical forests. Climate change scenarios predict a
temperature rise of 2 — 3 °C in this century, which may directly affect carbon balance due to an
increase in nocturnal respiratory losses. The notion that this could force bryophytes uphill and
cause their complete disappearance from lowlands is currently studied in our group. Here, we
focus on another aspect of bryophyte physiology, desiccation tolerance. Climate change may
alter precipitation patterns, and prolonged rainless periods may exclude species with limited
tolerance. Experiments, in which we measure temporal variation in photosynthetic yield
(Fv/Fm), allow us to quantify the effect of desiccation on bryophyte performance.

Eight Panamanian species from two different altitudes (sea level and 500m) are currently being
dried out over the course of 3 months. A possible influence of life form on desiccation
tolerance is taken into account by including mats, turfs and pendant species. Temperature
conditions are close to natural. The influence of a possibly lowered relative humidity in the
future is studied by different air humidity levels (30%, 60% and 90%). Fv/Fm of dark-adapted
samples is measured, first directly after rewetting, then after 20min, 2h and 48h. Fv/Fm of
controls, which are wetted frequently, is also measured.

First results suggest that desiccation tolerance is rather high in montane rain forest species. For
example, Fv/Fm of the pendent species Fulfordianthus pterobryoides fully recovers in 24h after
one month in the dry state. However, substantially longer drought (3 mo), results in visual
damage like brown branches and Fv/Fm < 0.15 in all studied montane species.

In conclusion, tropical bryophytes seem to be well adapted to desiccation, which makes it

unlikely that their tolerance is tested by moderate increases in drought periods in tropical
forests in the future.
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A3-P6: Epiphyte germination: From in vitro to in situ
Siouxsie Correal, Lars Vormsteinl, Gerhard Zotz"?

'Department of Biology and Environmental Sciences, Functional Ecology, Carl von Ossietzky
University, Oldenburg, DE
Smithsonian Tropical Research Institute, Panama, PA

Vascular epiphytes are a prominent component of tropical ecosystems, but our understanding
of their physiology is still quite limited. Most studies have focused on physiological responses
to important abiotic factors in adults or juveniles, while the dependency of germination on
ambient conditions have received little attention. However, germination is generally
considered one of the most vulnerable stages in the life cycle of plants and may thus be a
crucial bottleneck determining vertical community composition locally or species turn-over
regionally. We are currently developing a standard experimental protocol for the study of
germination (G) with the goal to examine a large number of species under similar conditions.
To make sure that these experiments do not lack ecological realism, we conducted a number of
trials analyzing the effect of different factors on experimental results. The following questions
were asked: 1) How does seed maturity influence G? 2) Is light quality affecting G? 3) Do the
effects of oscillating and constant temperatures on G differ? 4) Is there an interaction of the
effects of temperature and water supply on G? 5) Is the duration of dry periods during G more
important than the frequencies of wet-and-dry cycles? The results obtained to date indicate a
high tolerance to intermittent water supply during G, in particular in species naturally found at
exposed growing sites. Some tolerate extended drought during G, although G is generally
impacted by drought. The response to drought varying in length correlates well with that to
media differing in osmotic potential. The effect of increasing drought on G is not affected by
temperature. There is no clear difference in G under constant or fluctuating temperatures, and
light quality does not seem to affect G in epiphytic bromeliads either, many of which germinate
even in darkness. This indicates that a "simple" protocol with constant temperature yields
relevant results.
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A4 Molecular population genetics: from patterns to processes and
functions

Oral Presentations

A4-01: Fragmentation affects genetic diversity of a high-altitude Polylepis forest

. . 1 1 . g . 2 . 3 4 .
Arne Cierjacks™, Isabell Hensen~, Heidi Hirsch”, Michael Kessler~, Katya Romoleroux’, Daniel
. 5 6
Renison’, Karsten Wesche

'Department of Ecology, Ecosysytem Sciences / Plant Ecology, Technical University of Berlin,
Berlin, DE

’Institute of Biology/Geobotany and Botanical Garden, Martin Luther University of Halle-
Wittenberg, Halle-Wittenberg, DE

*Institute of Systematic Botany, University of Zurich, Zurich, CH

*Pontificia Universidad Catdlica del Ecuador, Herbario QCA, Escuela de Ciencias Bioldgicas,
Quito, EC

>Catedra de Ecologia (FCEFyN, UNC-CONICET), Cérdoba, AR

6Senckenberg Museum of Natural History Gorlitz, Gorlitz, DE

The ongoing fragmentation of Polylepis forests in the tropical Andes may have severe
consequences on the species’ population genetics. We assessed the effects of altitude,
historical and recent forest fragmentation on genetic diversity and structure of the wind-
pollinated tropical treeline species Polylepis incana in central Ecuador. Genetic diversity
estimated by the percentage of polymorphic bands (P) and Nei’s expected heterozygosity (He)
of adult trees was compared to that of seedlings in nine forest stands located along an
altitudinal gradient between 3500 and 4100 m asl. In addition, genetic differentiation was
analyzed using AMOVA, QOs— statistics, and Bayesian cluster analysis. Genetic diversity at the
population level was significantly lower in seedlings than in adults and, in both cases,
negatively correlated to altitude. Genetic differentiation of the seedlings was approximately as
high (®sr = 0.298) as that of the adults (®s; = 0.307), and geographical differentiation was
clearly reflected in both AFLP profiles. Mountain ridges were found to act as genetic barriers to
gene flow. Our study highlights the detrimental effects of unexpectedly strong genetic
isolation, both recent and historical, despite the fact that the species is wind-pollinated and
that distances between forest stands were comparatively low. We propose that in habitats
with pronounced high-mountain landscape structures, gene flow may be hampered, even in
wind-pollinated tree populations, resulting in species in such environments being relatively
more sensitive to habitat fragmentation.
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A4-02: How does altitude and land use shape genetic variation in grassland plant species?

Thomas Hahn', Chris J. Kettle®, Jaboury Ghazoul', Esther Frei’, Philippe Matter’, Andrea R.
Pluess'

'Department of Environmental Sciences, Swiss Federal Institute of Technology (ETH), Zuerich,
CH

Plant species in the Alps experience steep environmental gradients over relatively short
geographic distances. The centre-periphery hypothesis posits that populations at the upper
periphery are genetically more depleted and differentiated compared to populations at the
range centre, as a function of population size and isolation. We tested this hypothesis in three
grassland species with contrasting reproductive ecology, and examined the implications of
altitude and land use, for population genetic parameters.

Using AFLP-markers we quantified genetic diversity, differentiation, and inbreeding within
populations and spatial relatedness between individuals in Briza media, Trifolium montanum
and Ranunculus bulbosus, three species with contrasting pollination mode from semi-natural
grasslands, at 1200 and 1800 m a.s.l. on predominantly grazed or mown sites.

Genetic diversity was not affected by altitude. In B. media and T. montanum genetic
differentiation among populations and relatedness among individuals within populations was
higher at upper peripheral populations but did not differ in R. bulbosus. Only B. media
exhibited elevated inbreeding at higher altitudes. Genetic diversity, differentiation and
relatedness among individuals showed contrasting responses to land use depending on
species.

Our study indicates that both altitude and land use are important in shaping the patterns of
genetic diversity and differentiation. The interaction between these two variables might be
synergistic in determining population genetic parameters. We discuss possible implications of
these results for the conservation of semi-natural grasslands.

A4-03: Assessing optimal successional stages for montane forest herbs with AFLP markers
Kathrin Patsiasl, Helge Bruelheide®

"Institute of Biology / Geobotany and Botanical Garden, Martin Luther University Halle
Wittenberg, Halle (Saale), DE

Using molecular fingerprinting we explored the potential of small-scale population analysis for
understanding colonisation patterns of herb layer species in forests after canopy disturbance.
We investigated clone sizes and the clonal structure of two common forest understorey species
with different life forms (Trientalis europaea and Calamagrostis villosa) in the Harz Mountains
in Germany in three different gap age classes (< 15 yrs, 15-60 yrs and > 60 yrs) and undisturbed
forest. We hypothesized that clone sizes depend on age since gap formation and that clone size
and ramet density are positively related.
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Largest clone sizes of T. europaea were encountered in gaps of intermediate successional age
(15-60 yrs), whereas clone sizes of C. villosa were found to be independent from gap age.
Additionally, there was a positive relationship between clone size and ramet density for both
species. Genetic variation was higher within populations of T. europaea and C. villosa than
among populations. Furthermore, T. europaea was the only species with a clear genetic
isolation by distance, pointing at an equilibrium between gene flow and genetic drift.

In conclusion, we showed that forest canopy gap dynamics clearly affect the small-scale
structure of populations of understorey plants. Species with high lateral growth rates, such as
T. europaea offer the possibility to serve as "ecological clock" for dating ecological processes.

A4-04: Genetic diversity and fitness in endangered Antennaria dioica populations
Christoph Roschel, Karin Schrieberl, Matthias Schleunigz, Susanne Lachmuthl, Isabell Hensen®

YInstitute of Biology - Geobotany and Botanical Garden, Martin-Luther-University Halle-
Wittenberg, Halle (Saale), DE
*Biodiversity and Climate Research Centre (BiK-F), Frankfurt (Main), DE

Increasing habitat fragmentation and decreasing population sizes are known to reduce plant
fitness due to loss of genetic diversity. Consequently, genetic analyses are a powerful tool in
conservation biology to understand the causes of decreasing sizes and numbers of populations
in endangered species. Antennaria dioica Gaertner (Asteraceae) is a rare hemicryptophytic
species in Central Germany. Population sizes of A. dioica decreased very rapidly in the last fifty
years due to land use changes. Thus Antennaria dioica represents a useful key species to
investigate the influence of management changes on species composition. We analysed 32
populations of A. dioica, using 168 polymorphic AFLP-markers to focus on three questions: 1.
Do small populations of Antennaria dioica exhibit reduced genetic diversity? 2. Can we detect a
correlation between genetic and geographical distances? 3. Are fitness parameters affected by
decrease of genetic diversity? Data will be analysed using linear models to determine
relationships among population size and genetic diversity and a Mantel test to explore
correlations between geographic vs. genetic distances. Further, we will conduct a PCoA to
investigate the genetic structure of the populations and an AMOVA to calculate genetic
differentiation between and within populations. We are going to discuss the results with
respect to the rapid decline of this species and potential consequences for its management.

A4-05: Genetic diversity and extent of hybridization of invasive Ulmus pumila

Heidi Hirschl, Juan E. ZaIapa2’3, Johanne Brunet4, Evsey Kosmans, Henrik von Wehrdens, Karsten
Wesche7, Daniel Renisons, Isabell Hensen®

"Institute of Biology - Geobotany and Botanical Garden, Martin-Luther-University Halle-
Wittenberg, Halle (Saale), DE

2Vegetable Crops Research Unit, Department of Horticulture, USDA, Agricultural Research
Service, University of Wisconsin, Madison, Wisconsin, US
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3Department of Forest and Wildlife Ecology, University of Wisconsin, Madison, Wisconsin, US
4Vegetable Crops Unit, Department of Entomology, USDA, University of Wisconsin, Madison,
Wisconsin, US

’Institute for Cereal Crops Improvement (ICCl), The George S. Wise Faculty for Life Sciences Tel
Aviv University, Tel Aviv, IL

®Institute of Ecology, Centre of Methods, Leuphana University, Lueneburg, DE

7Senckenberg Museum of Natural History Goérlitz, Gorlitz, DE

¥Centro de Ecologia y Recursos Naturales Renovables — Dr. Ricardo Luti (CERNAR), FCEFyN, UNC
— CONICET, Cérdoba, AR

Invasive populations often develop from only a few introduced individuals and therefore are
subjected to genetic drift, bottlenecks and founder effects. However, the extent of these
influences depends on the breeding system, and consequences for genetic structure are also
influenced by the potential occurrence of hybridization with native species in the new range.

Ulmus pumila is a native of temperate regions of East Asia, and occurs westwards up to the dry
Gobi desert, where it is bound to water surplus sites and oases. Introduced as fast growing
windbreak or shady tree, the Siberian elm naturalized and is now considered as noxious or
invasive in Argentina and 46 states of the United States. Previous works of Zalapa et al. (2009
and 2010) revealed that genetic diversity levels of U. pumila populations in Wisconsin and parts
of the Midwest are comparable to the native range; the studies also showed a high extent of
hybridization with U. rubra.

Our project focuses on invasive populations of U. pumila in Argentina and six states of the
Western United States where no U. rubra populations occur. We used microsatellite markers to
compare the genetic diversity between these invasive populations and populations from the
native range. Furthermore, we compared the genotypes of our samples with genotypes of
known pure U. pumila and U. rubra samples to test for hybrids in the sampled regions. Results
will be discussed regarding the importance of genetic diversity and the influence of
hybridization to the invasion success of U. pumila.

A4-06: Molecular genetic evidence for clonal stands of Quercus pubescens

Camilla We//steinl, Francesco Spadaz, Alfons Weigl, Giandiego Campetella3, Roberto Canullos,
Carl Beierkuhnlein®

1Departmen’c of Biogeography, Bayreuth University, Bayreuth, DE
2University “Sapienza”, Rome, IT
3University of Camerino, Camerino, IT

Quercus pubescens Willd. is widespread at low and middle altitudes throughout Southern
Europe. In Central Europe the species is restricted to disjunct, climatically favourable sites.
Several square meter sized, domelike clusters of up to 4 m high oak stems or clusters of dense
thickets of stunted growth, are scattered on shallow soils in the large seminatural dry
grasslands of C and S Italy.

These patterns of stem emergence strongly suggest clonal growth within clusters. In fact, to
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the best of our knowledge, clonal growth has never been reported for Q. pubescens so far. To
test the hypothesis that the observed clusters of stems represent single clones we investigated
their population genetic structure using molecular markers. Clusters were located in two
highland areas of S and C Italy. Individual stems were tagged and mature leaf tissue was
collected for 11 clusters and in sum 135 stems, ensuring inclusion of all potential groupings, i.e.
tree-like individuals, shrub-like individuals and combinations thereof. DNA was extracted from
leaf samples and amplified by PCR using 16 polymorphic microsatellite loci (simple sequence
repeats, SSR) from Q. petraea. Allele frequencies were identified for each locus and subjected
to population statistical analyses. Results on genetic differentiation patterns among sampled
stems within clusters on Monte Gargano show identical genetic structure suggesting that they
were generated by clonal growth. Field observations confirm the capability of clonal growth by
resprouting from the base of the trunk as well as by sprouts from roots.

This knowledge has implications for the persistence of Q. pubescens populations across a long
time-span of climatic fluctuations (i.e. the last glacial cycle) as well as for their future
development in a changing climate.

A4-07: Phylogeography of a late successional subtropical tree species indicates range
stability

Miaomiao Shil, Stefan Michalskil, Xiao-Yong Chenz, Walter Durka®

1Department of Community Ecology (BZF), Helmholtz Centre for Environmental Research (UFZ),
Halle (Saale), Germany

’School of Resources and Environmental Sciences, Tiantong National Station for Forest
Ecosystem, East China Normal University, Shanghai, China

The modern distribution of plant populations is determined not only by the current
environment, but also by past events like pleistocene climate cycles. Although subtropical
China is proposed not to be covered by a large ice sheet during the Last Glacial Maximum, the
dramatic climate fluctuations might have affected species distributions. However, only for few
species in this region the phylogeography has been investigated. In this study, we used
sequences of two non-coding cpDNA fragments and nuclear microsatellites loci to investigate
the spatial genetic structure of Castanopsis eyrei, a dominant tree in subtropical evergreen
broad leaved forests in China. Thirty-one populations with total 614 individuals were analysed.
At microsatellites, high levels of genetic diversity in the total population (Hy=0.88) and within
populations (mean Hs=0.80) were observed. Population differentiation (standardized F's;=
0.443) was pronounced. Bayesian analysis of population structure with STRUCTURE revealed
two most likely clusters, which largely correspond to the Western and Eastern part of the
distribution range. The Eastern cluster harboured significantly higher genetic diversity (Ag,
p=0.036) and lower differentiation (F's;, p<0.001) than the Western. Significant isolation by
distance was found both overall and within Western and Eastern clusters. At chloroplast DNA,
sixteen distinct haplotypes were identified. Eight haplotypes were restricted to a single
population, mostly in the Western cluster. A “star-like” network was constructed showing
many closely related haplotypes. Population differentiation was substantial as revealed by high
values of both Gs; (0.709). Western populations exhibited greater differentiation and
population diversity than Eastern populations. We did not find any significant patterns of
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isolation by distance for cpDNA indicating a predominant role of genetic drift. Thus, genetic
drift dominants the genetic patterns, especially cpDNA pattern, which could be attributed to
more limited seed dispersal compared to pollen dispersal. Overall our study suggests long term
stability of the range rather than climate driven range shifts.

A4-08: Genetic structure of peripheral and central populations of Carduus defloratus
Andrea Vaupell, Diethart Matthies®
lBioIogy, University of Marburg, Marburg, DE

One of the most important issues in biogeography is to understand species' range limits. It has
been suggested that because of less suitable conditions peripheral populations are smaller, less
dense, more isolated and produce less seeds than central populations. As a consequence they
should exhibit lower genetic diversity and greater genetic differentiation than central
populations. We compared population characteristics and individual reproduction as well as
genetic diversity and genetic differentiation of populations of the perennial, insect-pollinated
rock plant Carduus defloratus (Asteraceae) along a gradient from the centre to the margin of its
distribution in Central Europe.

As expected, peripheral populations were smaller, less dense and produced less viable seeds
than central populations. Amplified fragment length polymorphism analysis indicated that
genetic diversity was lower in peripheral than in central populations. The genetic distance
between peripheral was higher than between central populations. The pairwise genetic
distance between populations increased with their geographic distance. There was significant
genetic differentiation between the two types of populations, but variation among populations
within types was higher, and most of the genetic variation was among individuals within
populations. In C. defloratus, the range limit may be influenced by the reduced reproductive
success of peripheral populations. Seed abortion was higher in peripheral than in central
population and increased with decreasing genetic diversity, indicating early inbreeding
depression.

A4-09: Landscape effects on gene flow between populations of an endangered damselfly
Daniela Keller
Swiss Federal Institute for Forest, Snow and Landscape Research (WSL), Birmensdorf, CH

Habitats of many damselfly species (Odonata, Zygoptera) have become fragmented and various
connectivity measures are being implemented to enhance dispersal of individuals and gene
flow among remnant populations. Such strategies, however, should be based on knowledge of
species-specific dispersal characteristics and the identification of landscape elements impeding
or facilitating gene flow. Here, we studied dispersal in the endangered damselfly species,
Coenagrion mercuriale, inhabiting ditches in an intensively managed agricultural landscape in
the Swiss plateau. In an area of 120km2, all 15 known populations were genetically analysed
with 12 microsatellite markers. Bayesian spatial clustering methods were used to detect
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genetic groups. Individual group assignment probabilities were then interpolated to the entire
study area and overlain on a landcover map. In addition, between all pairs of populations,
straight line corridors of different widths were drawn and the proportions of several landscape
elements in these corridors were calculated (e.g. area of forest, settlements or roads). We
tested the influence of these landscape elements on gene flow, measured as pairwise genetic
differentiation (Fsr), using multiple regression analysis on distance matrices. Results of the
spatial clustering analysis showed a northern and a southern genetic group, whose boundaries
coincided with a continuous hill ridge intersecting the study area. The ridge also dissects above
ground watercourses between the two groups. Regression analysis showed that geographic
distance and cumulative height change acted as barriers, whereas open agricultural land
slightly enhanced gene flow. Areas of settlements, roads and forests did not correlate with
genetic differentiation. Findings of this study will provide information for further planning of
conservation strategies for C. mercuriale in Switzerland.

A4-010: River engineering determines gene flow of threatened Gravel Grasshopper
Theresa Karporti1
'Swiss Federal Institute for Forest, Snow and Landscape Research (WSL), Zurich, CH

Habitat loss, its fragmentation and restriction in gene flow triggered by landscape modification
are main topics in conservation biology. In the majority of rivers in Central Europe hydro power
stations, reservoirs and bank reinforcements modify natural river dynamics intensively.
Hydropeaks and reduction in floodplain areas minimize habitat connectivity of riparian species
and constitute a threat to them. In the present study we examined the impact of five drainage
water treatments and three reservoirs on the population genetics of the critically endangered
Gravel Grasshopper Chorthippus pullus. Twenty-two populations were sampled at the river Isar
in Germany and 752 individuals genotyped with seven specific microsatellites. Bayesian
population genetic analysis showed three genetic clusters at the regional scale and gene flow
corresponded to water flow direction in the main river. At the local scale and in two tributaries
gene flow was not directed. Contrary to expectation, isolation by distance was not detected
and reservoirs had no impact on the gene flow among subpopulations above and below them.
These results can be explained by the significant impact of the drainage water treatments on
allelic richness and gene diversity of the regional grasshopper population. We suggest that the
former drought of river stretches over decades enabled connectivity of subpopulations and
high grasshopper abundance. Thus, the impact of migration barriers is not detectable today.
Conservation of this critically endangered species seems to be compatible with water
management and river engineering provided that habitat connectivity and population density
are sufficient.

57



A4-011: Resampling reveals geneflow in a flightless ground beetle species
Claudia Dreesl’z, Andrea Maternl, Gabriel Néve3, Thorsten Assmann’®

"Institute of Ecology, Leuphana University, Lineburg, DE
’Department of Zoology, Tel Aviv University, Tel Aviv, IL
3Aix-Marseille Université, CNRS IRD UMR 6116 — IMEP, Marseille, FR

While sampling of populations can show the occurrence of secondary clines, resampling allows
estimation of the intensity of ongoing gene flow as if gene flow is not interrupted, a secondary
cline is expected to decline. We analyzed the genotypes at the diallelic Est-1 locus of 977
individuals of Carabus auronitens collected during 2005-2006 from 29 sites located in the
Westphalian Lowlands (northwestern Germany). We compared the allozyme gradient to that
found in individuals collected from the same populations during 1985-1994. While both data
sets showed clinal variations, pairwise analysis shows a significant decrease in the steepness of
the cline. We believe that the beetles use the hedgerows which are common across the
fragmented landscape as migration corridors as C. auronitens is a flightless ground beetle. The
average gene flow is estimated to be 0.6% of each population per generation.

A4-012: Global warming triggers loss of genetic diversity of Z. exulans populations in
European high mountain systems

Dieker, P.l'z, Blume-Werry, G.2'3, Drees, C.4, Rédder, D.S, Schmitt, T.G, von Wehrden, H.4’7,
Assmann, T4

'National Museum of Natural History, Section of Invertebrate Zoology, Luxembourg, L
’Institute of Landscape Ecology, University of Miinster, Miinster, DE

*Institute of Biogeography, University of Bayreuth, Bayreuth, DE

*Institute of Ecology, Leuphana University Liineburg, Lineburg, DE

>Section of Herpetology, Zoologisches Forschungsmuseum Alexander Koenig, Bonn, DE
®Institute of Biogeography, University of Trier, Trier, DE

"Centre of Methods, Leuphana University Liineburg, Liineburg, DE

Climatic oscillations of the past have strongly shaped the genetic differentiation of cold
adapted species. Recent (and predicted) climatic changes pose a thread for these species, as
their occurrence is determined both by the genetic constitution as well as physiological
tolerance. In order to assess the threat of a cold-adapted species under global warming
conditions, we combined genetic approaches (allozymes, fluctuating asymmetry) with a species
distribution modelling to evaluate both future loss of populations (or distribution range,
respectively) and presence of unique genetic variability under different climatic scenarios.

In total 24 populations from the Pyrenees, the Alps, the Apennines and the Carpathians were
examined. Populations from the Alps show highest genetic diversity, while the Apennines
population is genetically impoverished. Genetic stress is indicated by high levels of fluctuating
asymmetry, which were negatively correlated with heterozygosity levels. Based on climatic
projections, future global warming will trigger a further reduction of genetic diversity, and
several populations, partly with unique genetic variability, might become extinct.

58



Poster Presentations

A4-P1: The effects of inbreeding and outbreeding in the endangered Silene chlorantha
Daniel Lauterbachl, Birgit Gemeinholzer®

'Botanical Garden and Botanical Museum (BGBM), FU Berlin, Berlin, DE
’Systematic Botany Group, Justus Liebig Universitit GieRen, GieRen, DE

By crossing plants from different depleted populations genetic diversity can be enhanced
leading to a better plant performance (heterosis). However, in case of adaptation to the local
environment inter-population crosses can also have negative effects on plant performance
(outbreeding depression). To investigate the consequences of between-population gene flow,
we conducted a pollination experiment between 5 different sized, geographically isolated, and
genetically variable populations in the self-compatible endangered dry grassland perennial
Silene chlorantha. Different cross treatments were performed: 1. between different levels of
genetic diversity (selfing, outcrossing between depleted populations, outcrossing between
depleted and diverse populations), 2. geographic distance (<1 km, 1-20 km, 20-100 km), and 3.
population size (<150 individuals, >150 individuals). For the F; progeny, we analysed genetic
diversity (AFLP) and plant performance in a common garden experiment. The genetic diversity
of crosses between depleted populations could not be increased. Genetic diversity could only
be enhanced if one partner originated from a genetically diverse population. Progeny of
outbreeding from genetically diverse populations featured significantly higher genetic
diversities than inbreeding ones. Significant inbreeding depression concerning plant size was
found in offspring of self-pollinations in depleted populations. Progeny of crosses between
genetically diverse and large populations featured an increased plant performance. Progeny of
crosses between geographically distant populations had increased plant size. The results of this
study are discussed in the context of local adaptation, reinforcements, and promotion of gene
flow among small and isolated populations for optimised conservation strategies.?

A4-P2: Phylogeography of the European Larch using mtDNA sequence variation
Christina Huneck’, Stefanie Wagnerl, Birgit Ziegenhagenz, Sascha Liepelt2

'Steinmann Institute of Geology, Mineralogy and Paleontology, University of Bonn, Bonn, DE
*Conversation Biology, University of Marburg, Marburg, DE

Studies of past climate changes are crucial for predicting the impact of the ongoing human-
induced climate change on forest ecosystems. Genetic data combined with palaeoecological
data can be used in simulation models to estimate future distribution of tree species under
climate change. This study deals with European Larch (Larix decidua), which is of special
interest because of its important role in the plains of north-central Europe during the last ice
age, which is indicated by fossil records for range shifts. L. decidua occurs in montane to
subalpine regions in Europe, for example in the Alps, the Tatra Mountains and the Sudety
Mountains. An exception are the populations in central Poland, which are often considered as
a different subspecies (L. decidua ssp. polonica) and occur in the polish lowlands. The study is

59



using mitochondrial DNA (mtDNA) markers which are maternally inherited in members of the
Pinaceae family and show a higher fixation than parentally or biparentally inherited DNA. Due
to this the markers are well suited to identify different haplotypes, colonization routes and ice
age refugia.

In a first step, six mtDNA-regions were sequenced by transferring universal primers or primers
from other conifer species. Next, a subset of eight samples from all over the distribution range
was analysed to identify intraspecific variation within these regions. Polymorphic mtDNA
regions were used as genetic markers to study geographic patterns of mtDNA-haplotypes on a
larger set of samples.

The obtained sequence data were used for phylogenetic analyses among haplotypes. Using
haplotypic data, measures of genetic diversity were estimated as well as population structure.
Furthermore, the data set was checked for phylogeographic structure among populations.

First results will be presented and discussed against the background of the postglacial history
of L. decidua and other forest tree species.

A4-P3: Low genetic differentiation in invasive Rosa rugosa populations in dune habitats
Anna JL'irgensl, Maike Isermann® Martin Diekmannz, Ingo Kowarikl,

1Departmen’c of Ecology, Technical University of Berlin, Berlin, DE
2Vegetation Ecology and Conservation Biology, Bremen University, Bremen, DE

Rosa rugosa Thunb. (Rosaceae) is native to East Asia where it colonises estuary dunes and
shingle beaches. It also forms dominant stands in coastal regions of NW Germany and is
considered here as a problematic invasive shrub. Studies from Denmark suggest a lower
genetic differentiation of introduced populations compared with native populations (Kelager
2009). As genetic analyses are missing for populations of the German North Sea coast we
characterised the genetic structure of R. rugosa populations in dune habitats of the Frisian
Islands with DNA-genotyping (RAPD/PCR-technique). UPGMA cluster analysis revealed a low
genetic differentiation between all populations analysed. Rosa rugosa cultivars obtained from
regional nurseries were closely related to R. rugosa genotypes collected in the dune habitats.
Neither the sampled dune populations nor the cultivars were clearly clustered. An additionally
conducted PCoA (principal coordinate analysis) showed a neighbouring location for the
individuals from the same Frisian Island. We included spiderplots and 95% confidence ellipses
on the PCoA that match categories defined by the individuals from the same Frisian Island.
Tere, the results verified a clear separation for some of the islands (e.g. Amrum vs.
Wangerooge), whereas other island populations are placed in between categories or overlap.
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A4-P4: Effects of topography and climate on population genetics of Aeonium species
David E.V. Harterl, Severin D.H. lrla, Mike Thivz, Carl Beierkuhnlein®

'Department of Biogeography, University of Bayreuth, DE
*Natural History Museum, Stuttgart, DE
3Department of Disturbance Ecology, University of Bayreuth, DE

The genus Aeonium Webb & Berthel. is one of the most popular examples for adaptive
radiation on islands within the plant kingdom. In a relatively short evolutionary period various
ecological niches have been realized and a great variety of morphological forms and
ecophysiological characteristics has developed. The Canary islands are the clear centre of
species diversity within that genus and recent research results imply a phylogenetic origin on
that archipelago, stating Aeonium as neoendemic. Most of the species occur only on single
islands and clear intrageneric lineages with vicariant island distributions can be seen, which,
with respect to the young geological age of some of the Canary islands, indicates recent
speciation and ongoing evolutionary processes. Considering phylogenetic and biogeographical
relationships we selected three single island endemic Aeonium species of Tenerife, El Hierro
and in particular La Palma and one variety distributed across two islands to identify population
structures, potential evolutionary relevant differentiations and gene flow barriers with regard
to island topographies and the various climatic habitat factors on these islands. From each
taxon DNA-samples comprehensively have been taken throughout the entire distribution
ranges respectively. Intraspecific genetic variabilities are detected by ISSR-fingerprintings (Inter
Simple Sequence Repeats) and by population genetic analyses, GIS studies and incorporation of
climate data we aim to detect geographically or ecologically conditioned population
differentiations. Beside these biogeographical and evolutionary investigations we combine the
genetic population structure data with regional climate models and future habitat suitability
models to recognize potential impacts of climate change on the investigated Aeonium taxa and
thus the recent and future endangerment status of these spatially strongly restricted species.
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B1 Biogeochemistry: Coupling of above- and belowground
ecosystem processes

Oral Presentations

B1-01: Carbon isotope fluxes in the plant-soil-atmosphere continuum

Nicolas Briiggemann®, Arthur Gessler®, Zachary Kayler’, Sonja G. Keel’, Franz Badeck®, Matthias
Barthels, Pascal Boecka, Nina Buchmanns, Enrico Brugnoli7, Jurgen EsperschUtzS’g, Olga
Gavrichkova7, Jaleh Ghashghaielo, Nuria Gomez-Casanovasn, Claudia Keitellz, Alexander
Knohl5’13, Daniel Kuptz”, Sara Palaciols, Yann Salmonls, Yoshitaka Uchida17, Michael Bahn®®

!Institute of Bio- and Geosciences, Agrosphere (IBG-3), Forschungszentrum Jilich GmbH, Jilich,
DE

’Institute for Landscape Biogeochemistry, Leibniz Centre for Agricultural Landscape Research,
Muincheberg, DE

3Department of Ecology and Evolutionary Biology , Princeton University, Princeton, US
*Potsdam Institute for Climate Impact Research (PIK), Potsdam, DE

’Institute of Agricultural Sciences, Swiss Federal Institute of Technology Zurich (ETH), Zurich, CH
®Gent University, Department of Applied Analytical and Physical Chemistry, Gent, BE
7Consiglio Nazionale delle Ricerche (CNR), Istituto di Biologia Agroambientale e Forestale
(IBAF), Porano, IT

#30il Ecology, Center of Food and Life Sciences, Technical University of Munich,
Weihenstephan, Neuherberg, DE

German Research Center for Environmental Health, Institute of Soil Ecology — Department of
Terrestrial Ecogenetics, Helmholtz Zentrum Miinchen GmbH, Neuherberg, DE

"“Laboratoire d’Ecologie, Systématique et Evolution (ESE), CNRS AgroParisTech-UMR 8079,
Orsay Cedex, FR

nDepartment of Biological Sciences, University of Illinois at Chicago, Chicago, US

“University of Sydney, Faculty of Agriculture, Food & Natural Resources, Cobbitty, AU
13Bi]sgen Institute, Bioclimatology, Georg-August-University Gottingen, Gottingen, DE
“Ecophysiology of Plants, Department of Ecology, Technical University of Munich, Freising, DE
pyrenean Institute of Ecology (CSIC), Huesca, ES

"®Institute of Evolutionary Biology and Environmental Studies, University of Zurich, Zurich, CH
YNational Institute for Agro-Environmental Sciences, Tsukuba, JP

18University of Innsbruck, Institute of Ecology, Innsbruck, AT

The flux of carbon dioxide between the terrestrial biosphere and the atmosphere is approx. 15-
20 times larger than the anthropogenic release of CO,. This large bidirectional biogenic CO, flux
has a significant imprint on the carbon isotope ratio of atmospheric CO,, which in turn helps to
understand the controls of CO, fluxes and to predict how they will respond to global change.
However, there is still a lack of understanding of the fate of newly assimilated C allocated
within plants and to the soil, stored within ecosystems and lost to the atmosphere. Stable
carbon isotope studies can give novel insights into these issues. Here, a general scheme of the
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flow of C from the atmosphere through plants and soil will be depicted from initial fixation
during photosynthesis, allocation within plants, its way into the soil both via root exudation
and litter production, turnover during soil organic matter formation, and, finally, return to the
atmosphere as carbon dioxide through plant and soil respiration. Isotopic fractionation
processes along the plant-soil-atmosphere C pathways will be described and assessed with
respect to their usefulness as markers for plant responses to changing environmental
conditions. From the presented evidence it can be concluded that there exists a tight coupling
of physical, chemical and biological processes involved in C cycling and C isotope fluxes in the
plant-soil-atmosphere system. Generally, research using information from C isotopes allows an
integrated view of the different processes involved. However, complex interactions among the
range of processes complicate or impede the interpretation of isotopic signals in CO, or organic
compounds at the plant and ecosystem level, creating the need for new research approaches.

B1-02: Rapid C flow through the plant-soil system in differently managed grasslands
Gerlinde B. De Deynl'z, Helen Quirkz, Simon Oakley3, Nick Ostle3, Richard D. Bardgett2

'Nederlands Instituut voor Ecologie (NIOO-KNAW), Wageningen, NL
’Lancaster Environment Centre, Lancaster University, Lancaster, UK
*Centre for Ecology and Hydrology (CEH), Lancaster, UK

In terrestrial ecosystems plant-soil interactions are of key importance for short-term carbon (C)
cycling because plants transfer a substantial part of recently assimilated C to their roots and
rhizosphere soil biota. Changes in grassland management can induce changes in C cycling via
shifts in composition, abundance or activity of plants and/or soil biota. In this study we
investigated whether grassland management practices for plant diversity restoration influences
short-term rates of C assimilation and transfer from plants to soil microbes. Thereto we
performed an in situ 13C-CO2 pulse-labelling study in a long-term plant diversity grassland
restoration experiment to trace the C uptake by different plant species and the transfer of the
plant-derived 13C to key groups of soil microbiota. We found marked differences between
different plant taxa in the rate of 13C assimilation and concentration: uptake was greatest and
13C concentration declined fastest in Ranunculus repens, and assimilation was least and 13C
signature remained longest in mosses. Recent plant-derived 13C was quickly incorporated in
microbial phosopholipid fatty acid (PLFA) markers, as we found them most enriched 24h after
labelling. The greatest incorporation of 13C was in the PLFA 16:1w5, a marker for arbuscular
mycorrhizal fungi (AMF), while after 1 week most 13C was retained in the PLFA18:2w6,9 which
is indicative of assimilation of plant-derived 13C by saprophytic fungi. Our results of 13C
assimilation by plants and its transfer to soil microbes were not altered by the grassland
restoration management treatments. Our findings suggest that plant diversity restoration
management may not directly affect the C assimilation by individual plant taxa or groups of soil
microbes, but can impact on the fate of recent C by changing the abundances of plant and soil
taxa. Moreover, across all treatments we did find particular rapid transfer of plant-derived C to
AMF and decomposer fungi, indicating their consistent key role in the cycling of recent plant
derived C.
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B1-03: Tracing effects of drought on the plant-soil C transfer in a mountain meadow
Lucia Fuchsluegerl, Karina Fritzz, Roland Hasibederz, Michael Bahnz, Andreas Richter"

'Department of Chemical Ecology and Ecosystem Research, University of Vienna, Vienna, AT
’Institute of Ecology, University of Innsbruck, Innsbruck, AT

Mountain regions are characterized by a pronounced vulnerability to disturbances. Especially
ecosystem structure and functioning show a large potential to be affected by global change, for
climate warming is taking place at higher rates in the Alps than observed in most other parts of
Europe. More intense and frequent extreme weather events such as droughts, heat waves and
heavy precipitation events are predicted in the near future, which will likely affect
biogeochemical cycles. To detect impacts of an extreme summer drought event on the carbon
(C) cycle we installed rain-out shelter on a mountain meadow in the Tyrolean Alps during
growing season in 2010. After 8 weeks of drought we simulated a heavy precipitation event by
adding a high amount of previously collected rainwater. Droughted and control plots were
labelled with *CO, to trace the way of C from atmosphere over plants to soil and soil microbes.
The uptake of BCinto aboveground biomass was slightly lower under dry conditions; however
significantly less B¢ was found in the belowground biomass of droughted plots. These results
will be further discussed with regard to compound-specific analysis of plant carbohydrates.
Microbial biomass decreased during drought and incorporated less recent C, but actual enzyme
activity increased. In consequence, dissolved organic C (DOC) accumulated in the top soil,
which had a higher proportion of recent C as compared to controls. Rewetting of droughted
plots caused a rapid decrease of DOC and its 6C, and an immediate increase of microbial
biomass. The investigation of phospholipid fatty acids extracted from soil will provide further
insight into soil microbial community dynamics and Bc incorporation of microbial taxa. We
conclude that drought has distinct effects on various components and processes in the plant-
soil system, thereby altering short-term C dynamics in mountain grasslands.

B1-04: 613C02 reflects post-drought rewetting effects on ecosystem carbon dynamics
Stephan Ungerl, Jodo S. Pereiraz, Cristina Méguas3, Christiane Werner"

'Experimental and Systems Ecology, University of Bielefeld, Bielefeld, DE

’Instituto Superior de Agronomia (ISA), Technical University of Lisbon, Tapada da Ajuda, Lisbon,
PT

3Stable Isotopes Lab. (UAI/CEBV), University of Lisbon, Lisbon, PT

A transient increase in soil CO,-efflux after rewetting of previously dry soils, termed Birch
effect, can significantly influence the ecosystem C-balance. This has been related to increased
soil microbial respiration in response to a temporal increase in labile soil carbon. However,
hypotheses on effects of rewetting on the soil microbial community range from beneficial (e.g.
increased substrate supply for mineralization) to harmful (e.g. hypo-osmotic stress and cell
lysis) and a mechanistic understanding is still lacking. We monitored rewetting effects on soil
and ecosystem C-fluxes and their isotopic compositions (6"c) during and after summer
drought in a Mediterranean oak woodland. After rewetting 8C of soil respiration showed
strong enrichment (-18%o) and a rapid return to initial values (-27%s.). This transient enrichment
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was smaller after severe drought in August (ca. -22%.) and was best explained by a hypo-
osmotic stress response of the soil microbial community to sudden moisture changes. After
first natural rains, §"°C of both soil and ecosystem respiration were well correlated on both
diurnal and fortnight scales. Soil respiration contributed up to 95% to ecosystem respiration
after rewetting. Further, variations in §">Cof soil respiration explained ~71% of the variability in
isotopic composition of ecosystem respiration. In contrast to irrigation experiments, the
increases in soil and ecosystem respiration were not transient and peaked three days after the
initial precipitation pulse, which might be explained by delayed rain infiltration resulting in only
gradual changes of soil water potentials. The speed of moisture change might control the
microbial answer to rewetting and thus the origin of the Birch effect. Quantifying the effect of
soil rewetting on ecosystem carbon balance is of major importance, particularly in perspective
of increasing droughts and rainfall variability in semi-arid and arid systems, which can be
expected from climate change.

B1-05: Ecology of truffles: stable isotopes in studying host-mycorrhiza relationships

Olga Gavrichkoval, Marco Lauteril, Pierluigi Parisl, Andrea Pisanellil, Francesca Chiocchinil,
Enrico Brugnoli:l

'Consiglio Nazionale delle Ricerche, Istituto di Biologia Agroambientale e Forestale, Porano, IT

Under natural conditions most plant species are benefitting from the symbiosis with
mycorrhizal fungi. A considerable part of soil nutrients and water is taken up by and pass
through the mycorrhiza hyphae, which in return benefit from the carbohydrates supplied by
the host plants. Some mycorrhizal fruit bodies, like Tuber aestivum, have also a peculiar
gastronomic value and many attempts for its profitable cultivation have been undertaken in
Mediterranean areas. However, many issues of truffle ecology are poorly understood, in
particular optimal conditions favouring fruit formation, potential host plants and host-
mycorrhiza relationships. In this study we tested the applicability of stable isotope
measurements under natural abundance to identify plants which may host the mycorrhiza of
Tuber aestivum and to characterize host-mycorrhizal nutrient, water and carbohydrate
exchange, both in situ and under controlled laboratory conditions. For these purposes,
sampling of the fruit bodies of Tuber aestivum was performed during the growing season 2010
in a mixed broadleaved-coniferous forest in central Italy. 613C, 615N and 6180 were analysed
in the fungal material, in the soil where the fungi bodies were collected and in the plant
material of the potential host species (xylem water in the trunk, braches and leaves, recently
assimilated carbohydrates in phloem and leaves). Productivity of Tuber aestivum under
contrasting light regimes was also assessed. Impact of the mycorrhizal presence on plant
metabolism was additionally studied under controlled laboratory conditions on a number of
host tree species. The results showed a possibility of the identification of the mycorrhizal host
species applying isotope analyses, with mycorrhiza receiving most part of the carbohydrates
from the conifers in our site. Fractionation steps during the 15N and H2180 uptake and
upward transport and 13C assimilation and its downward translocation were identified. In
respect to the truffles response to different light levels a conclusion on the suitable forest
thinning regimes for the yield optimisation was driven.
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B1-06: Elevated CO, and warming at treeline: more carbon losses than fixation?
Christian Rixenl, Melissa Dawesl, Frank Hagedorn1
'WSL Institute of Snow and Avalanche Research SLF, Davos, CH

Warmer temperatures, changes in extreme events and elevated atmospheric CO,
concentrations will probably affect plants and ecosystems at treeline.

In a unique treeline experiment, we enhanced CO, concentrations and temperatures at plots
with 35-year-old larch and pine trees. We studied growth, freezing sensitivity and carbon
balance.

We found that enhanced atmospheric CO, and warmer temperatures enhanced growth of
some species at treeline. Better growing conditions, on the other hand, led to higher sensitivity
to extreme events such as freezing. Warming enhanced loss of recalcitrant carbon.

Our results indicate that future plant growth at treeline will probably be enhanced, but
extreme events may offset some effects of climate change. However, due to carbon losses
from the soil, no considerable carbon sink may be expected in the short term.

B1-07: Sink or source? Carbon dynamics in soil and vegetation of riparian forests
Isaak Riegerl, Ingo Kowarikl, Arne Cierjacks1

'Department of Ecology, Ecosystem Science / Plant Ecology, Technical University of Berlin,
Berlin, DE

Riparian forests are known to store huge amounts of organic carbon in soil and vegetation. At
the same time, floodplain ecosystems are strongly altered by human activities such as dike
construction which may transform these ecosystems from net carbon sinks into carbon
sources. We studied historic carbon dynamics in river sediments and forest biomass in Donau-
Auen Nationalpark, Austria. 98 trees of four important species were sampled for
dendrochronologic and dendrogeomorphologic analysis along a lateral gradient from the
Danube main channel at both sides of the Marchfeld dike. Tree age and depth of the stem base
below ground were used to estimate historic carbon sedimentation rate. Based on radial
increment and allometric equations, we calculated carbon accumulation in vegetation per year.
Organic carbon sedimentation rates significantly decreased with greater distance from the
main river channel. Moreover, annual carbon sedimentation rates of soil in inactive floodplain
areas were significant lower than in active floodplain forests. In contrast, annual carbon
sequestration of vegetation was not influenced by the Marchfeld dike. Our study highlights the
role of active floodplains with existing river dynamics for below-ground carbon accumulation.
Areas with pronounced flood dynamic are characterized by a particularly high carbon
increment per year. In addition, dike construction proved to reduce allochthonous carbon input
through sedimentation. We conclude that river engineering and restoration measures should
be re-evaluated considering possible influences on carbon sequestration.
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B1-08: Bryophytes attenuate anthropogenic nitrogen inputs in boreal forests
Michael Gundalel, Thomas DeLucal'Z, Annika Nordin®

'swedish University of Agricultural Sciences, Ume3, SE
’School of Environment, Natural Resources and Geography, Bangor University, Bangor, UK

Productivity in boreal ecosystems is primarily limited by available soil nitrogen (N), and there is
substantial interest in understanding whether deposition of anthropogenically derived reactive
nitrogen (N,) results in greater N availability to woody vegetation, which could result in greater
carbon (C) sequestration. One factor that may limit the acquisition of N, by woody plants is the
presence of bryophyte carpets, which are a significant C and N pool, and a location where
associative cyanobacterial N-fixation occurs. Using a replicated stand-scale N-addition
experiment in the boreal zone of northern Sweden, we tested the hypothesis that
sequestration of N, into bryophyte tissues, and down-regulation of N-fixation would attenuate
N; inputs, and thereby limit anthropogenic N, acquisition by woody plants. Our data showed
that these two mechanisms accounted for 56.7% of cumulative N, additions at the lowest N,
addition rate, but only a minor fraction for all other treatments. This “bryophyte effect” in part
explained why soil inorganic N concentrations, net N mineralization rates, and N acquisition by
shrubs and trees (indicated by their §°N signatures) remained unchanged up to N addition
rates of 12 kg ha'yr" or greater. Finally, we demonstrate that approximately 71.8% of the
boreal forest experiences N, deposition rates at or below 3 kg ha'lyr':l, suggesting that
bryophytes likely limit woody plant acquisition of ambient anthropogenic N, inputs throughout
a majority of the boreal forest.

Poster Presentations

B1-P1: CO, concentrations in tree stems: a balance between soil and tree respiration

Etzold Sophial’s, Roman Zweifell, Nadine K. Ruehr4, Nina Buchmann3, Werner Eugster3

Swiss Federal Institute for Forest, Snow and Landscape Research (WSL), Birmensdorf, CH
*Institute of Agricultural Sciences, Swiss Federal Institute of Technology (ETH) Zurich, Zurich, CH
4Oregon State University OSU, Department of Forest Ecosystems and Society, College of
Forestry, Corvallis, OR, US

Stem respiration is an important component of the terrestrial carbon cycle, as it contributes 25
to 50% to the total above-ground carbon budget. However, there is still no consensus about
abiotic and biotic variables that influence the processes involved. Recent studies provide
evidence that the CO, stem efflux that is usually measured by chambers attached to the stem
surface, is not representing the true stem respiration, but is highly influenced by internal CO,
fluxes. Internal CO, fluxes could serve as an explanation for the high variability of previously
reported stem efflux rates and temperature uncoupling, however the relation of the internal
fluxes to the stem efflux is still unclear.
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In this study, continuous stem CO, concentrations ([CO,]) were examined in a subalpine
Norway spruce forest on various time scales over two years. Daily mean [CO,] was most closely
related to daily mean stem temperature and cambial activity of the trees, but depending in its
magnitude on the tree physiological period within an annual cycle. The daily course of [CO,]
was best explained by the translocation of root-respired CO, with the xylem water.
Accordingly, a tight relation to soil efflux was found, confirming a close coupling of tree
physiological and soil-related processes via transpiration. The relation of [CO,] and soil efflux
was best described by an exponential fit, whereas soil temperature and stem temperature
were linearly related. Thus, soil efflux and [CO,] obviously exhibited different temperature
responses: Soil efflux increased exponentially with temperature, whereas [CO,] got saturated
at higher temperatures, most likely due to stomata closure under high temperatures, leading
to a breakdown of transpiration and translocation of CO,.

B1-P2: Tracing carbon allocation into above- and belowground pools and fluxes
Frederik Wegenerl, Wolfram Beyschlagl, Christiane Werner"
'Experimental and Systems Ecology, University of Bielefeld, Bielefeld, DE

An integrated understanding of the soil-plant continuum and reciprocal feedbacks between
photosynthetic C fixation, above- and belowground respiration and carbon allocation into
different plant organs is of major importance. It is well known that different plant organs have
distinct carbon isotope signatures (6°C, e.g. 1% to 6%o difference between leaves and roots in
our experimental plant Halimium halimifolium), which was shown to be reflected in post-
photosynthetic fractionation effects on foliage respiration. The extent of this phenomenon
depended on species and environmental conditions. We hypothesized that this can be
explained by different carbon allocation strategies.

Three treatments were used to induce shifts in carbon allocation in H. halimifolium: control,
nutrient limitation (higher investment in roots), and light limitation (higher investment in
leaves). We used a soil/canopy chamber system that enables independent measurements of
above- and belowground 613C02-exchange. This allowed us to calculate the carbon gain during
photosynthesis and the carbon loss during respiration on a whole plant level. The carbon
allocation to different plant organs and their 8C values were analyzed over one year.
Furthermore, detailed short-term allocation pattern of recently fixed carbon were investigated
in a *co, pulse labelling experiment, revealing a rapid carbon transfer to the roots, where
assimilated "*C was detected in soil-respired CO, after 4.5 hours. The results give valuable new
information on the coupling of different above- and belowground carbon allocation strategies
and the 613C-pattern of plant material and respiration.
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B1-P3: Impacts of a rain-pulse on short-term dynamics of evapotranspiration and §180ET
Maren Dubbertl, Alexander Mosenal, Matthias Cuntzz, Christiane Werner"

'Experimental and Systems Ecology, University of Bielefeld, Bielefeld, DE
’Computational Hydrosystems, Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE

Evapotranspiration (ET) is an important component of the continental water cycle. Thus, a
precise estimation and partitioning of the component fluxes is essential. The use of stable
isotopes is a common method for partitioning whole ecosystem ET. Only recently, the
availability of water vapour isotope laser spectrometers in combination with soil gas exchange
chambers enables measurements of 61805 and 61805T in high frequencies. Although 61805 is
widely used in partitioning approaches, little is known about variations in §'°0¢ due to fast
changes in soil water content and water isotopic profiles in the soil as expected from rain
pulses and subsequent dry-down periods. We conducted a rain pulse experiment under
controlled conditions to evaluate the influence of rapid changes in the soil water balance on
different vegetation components. Plantago lanceolata was planted in 50L pots and grown for 6
weeks until a canopy cover of up to 100% was reached. To evaluate the influence of roots and
mycorrhiza on the soil water balance, we used four different treatments — bare soil (root and
mycorrhiza free); soil with mycorrhiza; soil with ingrowing roots and mycorrhiza; fully
developed P. lanceolata canopy. All pots were separated in inner and outer compartments,
inserting root and mycorrhiza selective meshes. Under well watered conditions, soil
evaporation (E) contributed to ET by 27%. After the water pulse the contribution of E rose up
to 70%. With the subsequent decrease in soil water content over the following 6 days the
contribution of E declined to 40%. Directly after a rain pulse 1SOE andlSOET showed a strong
diurnal increase of up to 4%. and 2%., respectively. This diurnal variability decreased until
stable values were reached 3 days after the rain pulse. Further, the presence of roots and
mycorrhiza in non-vegetated plots significantly reduced soil evaporation, probably due to much
higher soil moisture contents and slower dry down in bare soil plots.

B1-P4: Use of stable isotopes for mechanistic insights in ecosystem carbon partitioning

Stephan Ungerl, Jodo S. Pereiraz, Cristina Méguas3, Teresa S. David4, Luis M. Airess, Christiane
Werner"

'Experimental and System Ecology, University of Bielefeld, Bielefeld, DE

’Instituto Superior de Agronomia (ISA), Technical University of Lisbon, Tapada da Ajuda, Lisbon,
PT

*Stable Isotopes Lab. (UAI/CEBV), University of Lisbon, Campo Grande, Lisbon, PT

4Estagéo Florestal Nacional, Oeiras, PT

5Departamento de Ambiente e Ordenamento, Universidade de Aveiro, Aveiro, PT

Partitioning ecosystem respiration into its components can provide a large contribution
towards a more process-based understanding of ecosystem carbon dynamics and their climatic
drivers. We used a high-time resolved mass balance approach combining both respiration
fluxes and §"°C to partition the respiratory carbon fluxes of a Mediterranean ecosystem into all
major component fluxes during a spring to summer transition period. The approach showed
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the potential to successfully separate soil and ecosystem carbon fluxes into their autotrophic
and heterotrophic components, providing the possibility to directly access different responses
in isotopic carbon fluxes to changes in abiotic drivers. Further, combining a straight-forward
Intube-incubation approach with chamber-based keeling plots enabled high-time resolved
measurements of respiratory §'°C of all major ecosystem components. We found large short-
term variations in isotopic composition of CO, respired (6"°C) from foliage and roots in
response to decreasing water availability at both diurnal and fortnight time scales. While
foliage respiration exhibited enrichment during day (up to 6%.) and a subsequent depletion
during night, 8"C,s of roots exhibited an opposite pattern with increasing enrichment at
nighttime (up to 5.5%o). This effect became more pronounced with increasing drought. These
findings are in accordance with recent theories on post-photosynthetic fractionation in the
dark respiratory pathways and during phloem loading. So far the Keeling plot method is the
only way to determine isotopic composition of ecosystem respiration (6"°Cg). However, small
CO, gradients owing to low respiratory activity or strong vertical mixing often impede the
calculation of significant keeling plot regressions. Our results indicate the approach as an
alternative bottom-up tool to estimate 8Cq during times when sufficient CO, gradients for
keeling plots are difficult to capture.

B1-P5: Carbon sequestration in the ecosystem Hamburg- Methods and first results
Jens Dorendorfl'2

'Biocentre Klein Flottbek, University of Hamburg, Hamburg, DE
2MetroKIim, Hamburg, DE

Cities cover only a small portion of the world’s surface, but harbour more than half of its
population. Despite the large number of urban dwellers, cities as ecosystems just recently
came into focus of scientists with special attention being paid to urban ecosystem functions
and services.

One of the services urban ecosystems offer is the sequestration of carbon. Studies focusing on
urban carbon sequestration are scarce and mainly deal with carbon bound in urban forests in
the US. Although it is unlikely for a city to sequester its entire CO, emission, it has been shown
that the urban vegetation stores a significant amount of carbon and plays an important role in
the carbon cycle.

Since most of the studies about urban carbon sequestration have been carried out in the US, a
similar study for Europe would be of interest. The vegetation of Hamburg is regularly mapped
in detail and the gathered information is integrated into a GIS-based vegetation map. In this
study, the city area of Hamburg will be stratified using this map. Each stratum will be tested for
its carbon content by 1) measuring woody biomass and 2) testing the carbon content of the
upper soil layers in ten sample plots for each stratum. Woody biomass will be measured by
gathering information about species, thickness and height of all trees within the sample plots.
Soil carbon content will be measured by pooling different soil samples of the uppermost 10 and
30 cm within each sample plot and subsequent analysis.
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By calculating the average carbon content of each stratum and the surface covered by it, it will
be possible to calculate the amount of carbon stored in the vegetation and soils of Hamburg.

B1-P6 A toy model for the dynamics of N limitation under enhanced CO,
Christian H. Reickl, Daniela Kracher
'Max-Planck Institute for Meteorology, Hamburg, DE

How does the nitrogen dynamics in the plant-soil system respond to a large increase of
atmospheric CO,? From an experimental point of view this is studied in FACE (Free Air CO,
enrichment) experiments. Here this question is followed from an abstract theoretical point of
view by setting up and analyzing a simple conceptual model. The model consists of two
coupled ordinary differential equations for organic and mineral nitrogen. Analyzing the
response of this system to a step increase in atmospheric CO,, four different cases of possible
dynamical behaviour with respect to nitrogen limitation can be distinguished. Two of them go
along with progressive nitrogen limitation (PNL). It turns out that a decrease in soil mineral
nitrogen cannot be used as an indicator of PNL, as is sometimes assumed in the literature.
These results are discussed in the light of experimental studies of nitrogen limitation under
increased CO,.

B1-P7: The development of the retrogressive phase in a long term chronosequence
Cecilia Pérezl, Belén GaIIardol, Frank Thomasz, Wladimir Silval, Bernardo Segura3

'Universidad Catdlica de Chile, Santiago, CL
2Geobotany, Universitat Trier, Trier, DE
3Universidad de Chile, Santiago, CL

Volcanoes in south central Chile are the most actives in South America with significant
eruptions documented since mid-Pleistocene, until recently, in year 2009, creating a
landscaped of different age lava formations. They vary from very deep old soils, characterized
by several horizons of ash depositions, to recent basaltic scoria that reset soil development.
Therefore, based on different stages in pedogenesis, and applying the principle of “space for
time substitution” a long term chronosequence was reconstructed. The questions of this work
were; along the established long term soil chronosequence: 1) is it evident a retrogressive
phase in tree basal area and species diversity linked to a retrogressive phase of carbon and
limiting and essential nutrients in soils? 2) how do patterns of limiting elements in soils relate
to patterns in leaves of dominant species, how do they differ in evergreens vs. deciduous? 3) is
the pattern of soil carbon related to microbial activity of heterotrophic nitrogen
transformations in soils? Results showed that basal area reached a maximum at about 3470
years BP of soil age followed by a humped trajectory and a strong decrease in tree species
diversity in the oldest substrate age, which is characteristic of long term chronosequences
associated to a retrogressive phase in the substrate. The standing decrease in contents of total
carbon, nitrogen, total and available phosphorus and base cations, beginning at ca. 3470 years
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BP, evidenced a retrogressive phase which may be linked to the documented decrease in the
humus binding non-crystalline minerals during pedogenesis in volcanic soils. The strong
retention of available forms of nitrogen in volcanic soils would allow its increase over time. In
leaves tissue it translated in a decrease in N use efficiency and the maintenance of N:P ratio
over time at the ecosystem level, however with striking differences among evergreen and
deciduous species. Project Fondecyt 1090135
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B2 Emerging topics in ecosystem research: winter climate change
and ecosystem functioning

Oral Presentations

B2-01: Snow cover and plant phenology: using a network of automated snow sensors
Christian Rixen*
YWSL Institute for Snow and Avalanche Research SLF, Davos, CH

Alpine shrub- and grasslands are shaped by extreme climatic conditions such as a long-lasting
snow cover and a short vegetation period. Such ecosystems are expected to be highly sensitive
to global environmental change. Prolonged growing seasons and shifts in temperature and
precipitation are likely to affect plant phenology and growth. In a unique experiment,
climatology and plant growth was monitored for almost a decade at 17 snow meteorological
stations in different alpine regions along the Swiss Alps. Regression analyses revealed highly
significant correlations between mean air temperature in May/June and snow melt out, onset
of plant growth, and plant height. These correlations were used to project plant growth
phenology for future climate conditions based on the gridded output of a set of regional
climate models runs. Melt out and onset of growth were projected to occur on average 17 days
earlier by the end of the century than in the control period from 1971-2000 under the future
climate conditions of the low resolution climate model ensemble. Plant height and biomass
production were expected to increase by 77% and 45%, respectively. The earlier melt out and
onset of growth will probably cause a considerable shift towards higher growing plants and
thus increased biomass. Our results represent the first quantitative and spatially explicit
estimates of climate change impacts on future growing season length and the respective
productivity of alpine plant communities in the Swiss Alps.

B2-02: Responses of boreal dwarf shrubs to changing snow conditions
Timo Saarinenl, Sirpa Rasmusl, Robin Lundelll, Heikki Hanninen®
1University of Helsinki, Helsinki, FI

Snow is known to have a major impact on vegetation in arctic and alpine ecosystems, but little
is known about the role of snow in boreal forests where snowpack is uneven because of tree
canopy. The responses of the evergreen Vaccinium vitis-idaea and the deciduous V. myrtillus to
changing snow conditions were studied in a coniferous in southern Finland. The following
manipulations were carried out: 1) partial removal of snow; 2) addition of snow; 3)
compression of snow; 4) formation of an artificial ice layer. The manipulations were maintained
through the winter and the ecophysiological and phenological responses were recorded.
Additionally, the diurnal course of leaf CO, exchange in V. vitis-idaea was estimated at the time
of maximum snow depth in late March.
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Even if partial removal and compression of snow increased the occurrence of freezing
temperatures, no differences were observed in the electrolyte leakage of the leaves or shoot
tips. However, decreased Fv/Fm ratios of chlorophyll fluorescence in the leaves of V. vitis-idaea
indicated increased stress on the partial removal plots. The leaves of V. vitis-idaea retained
their photosynthetic activity under snow. In late winter, net gain of CO, was achieved at noon
on all the manipulations excluding snow addition. When integrated over the whole day, the
subnivean photosynthesis compensated for a substantial proportion (15-80%) of the
respiratory CO, losses. The timing of phenological events in V. myrtillus showed small but
significant differences among the treatments. Bud burst occurred two days earlier on the
addition plots than on the partial removal plots. Comparable differences were observed in the
timing of leaf unfolding and flowering. No changes were observed in the phenology of V. vitis-
idaea. In conclusion, the present study shows that both the thickness and physical properties
of snow affect the overwintering success, the photosynthetic activity and, to lesser extent, the
phenology of Vaccinium species.

B2-03: Winter N availability and freezing interact to reduce biomass in Poa pratensis
Andrey Malyshev', Hugh Henry"
1Department of Biology, University of Western Ontario, London, Ontario, CA

Winter warming can alter plant cold acclimation and frost exposure by decreasing snow depth,
increasing the frequency of midwinter thaws and altering the frequency and intensity of soil
freeze thaw cycles (FTC). FTC can increase plant N availability over winter, but it is unclear if
winter N uptake increases summer plant productivity. Alternatively, root frost damage can also
reduce productivity. We assessed the interactive effects of increased winter N availability and
increased frost damage on biomass production in the grass Poa pratensis. We potted tillers in
sand and kept them in a common garden prior to winter N addition and freezing treatments.
Freezing was administered at - 11°C in an incubator during winter thaw periods (December and
February), and freezing treatments were crossed factorially with N addition (0.75g/m2in
December, January and February). Tillers were frozen either prior or after receiving N over
winter. Non frozen plans with winter N addition increased in aboveground biomass by 44%
compared to controls. The biomass of plants frozen in February with no prior N addition was
reduced by 28% relative to controls, but surprisingly was 85% greater than plants frozen in
February that had received prior N additions. Biomass was lowest in plants that were frozen
twice, and N addition had no effect on the biomass of plants frozen prior to N addition in
December. Our results suggest that winter N availability can be beneficial or detrimental to
summer plant growth. In the absence of extreme frost events, increased winter N availability
can enhance summer plant growth. On the other hand, increased N availability may hasten
deacclimation and make plants more susceptible to frost. Freeze injury can also prevent N
uptake over the rest of winter. Overall, the net benefit or detriment of increased winter
warming is likely to depend on the timing of frost events relative to winter N availability.
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B2-04: Effects of artificial-snow on vegetation: a case study at Monte Bondone/North Italy
Barbara Stoinschekl, Erich Tasserl, Ulrike Tappeinerl'2

'European Academy Bozen/Bolzano (EURAC), Bolzano, IT
’Institute of Ecology, University of Innsbruck, Innsbruck, AT

Snow reliability is the basic requirement for a successful winter sport resort. All recently
reported scenarios of future climate in the Alps show that the zero-degree limit will rise by
about 300 — 500 meters in altitude. Considering this development, the intensification of
artificial snow making appears unavoidable and its effects on vegetation will get more
important. Despite this trend, studies about the long-term effects of artificial snow-making are
rare. The aim of this study was to determine the effects of ski piste up-grading (machine
grading and artificial snow production) on vegetation at species- and ecosystem-level at the ski
resort of Monte Bondone (Trento) in the Southern Alps. Our work was based on technical
documentations, vegetation and soil maps from the years 1991 and 2008, field visits and about
154 vegetation assessments according to the method of Braun-Blanquet (1946) in the years
1991, 2006, and 2008. The comparison of the average number of species of a non-snowed
Nardetum alpigenum with one snowed for 16 years showed a decrease of 9 species. The use of
artificial snow also caused a change of relative proportions of functional groups. The longer
artificial snow was applied, the larger was the proportion of woody-plants and the lower the
number of spring time flowers like e.g. Primula vulgaris and Crocus albiflorus. Moreover, the
dominance of some species shifted. For instance Festuca rubra replaced the typical Nardus
stricta of traditional alpine meadows because of its larger moisture tolerance. Due to more
intensive winter sport activities, the ever-growing demands on ski areas by tourists and the
predicted climate change, artificial snow production will be even more important (some might
say essential) in the future. It will therefore become even harder to balance economical needs
and conservation demands in alpine regions.

B2-05: Importance of soil temperature variation during the snowmelt period in eutrophic
mountain plant communities in Southern Norway

Stefanie Reinhardt", Arvid Odland®
Telemark University College, Bg in Telemark, NO

The aim of this study was to analyse differences in soil temperatures between and within
exposed ridges, leesides, and snowbeds during one year. The study was performed in two
mountain areas, north- and south of the Hardangervidda mountain plateau (Norway). Data
loggers recorded soil temperatures twice daily, in 60 study plots, stratified to eutrophic
vegetation. In each plot, species abundances were estimated in percentage ground cover, and
snowmelt was monitored. TWINSPAN classification was used to separate small-scale
vegetation groups. The relationship between these small-scale vegetation groups and soil
temperature conditions was tested by Detrended Correspondence Analysis, Principal
Component Analysis, and Canonical Variates Analysis. Soil temperature parameters (mean and
standard deviation) were estimated for each small-scale group, and for exposed ridges,
leesides, and snowbeds as general main groups. The results demonstrate that the annual
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variation in soil temperatures differed significantly, not only between exposed ridges, leesides,
and snowbeds, but also between the small-scale vegetation groups. Plant species composition
seemed to be highly correlated with soil temperatures. To distinguish between small-scale
vegetation groups, soil temperature conditions during the snowmelt period were most
important, followed by growing season- and winter soil temperature conditions. Soil
temperatures during autumn were not significant. The winter half-year is also predicted to be
most affected by future climate change in Norwegian mountains.

B2-06: The moving soil -impact from cryoturbation upon arctic plant communities
Makoto Kobayashil, Marina Becherl, Jonatan KIaminderl, Ellen Dorrepaal1
'Climate Impact Research Center, Abisko, SE

Non-sorted circles (NSCs)—also known as frost boils—are patterned ground features that
create a small-scale mosaic of vegetation zones in many periglacial landscapes. Yet the
mechanisms causing the plant community structures and soil chemistry to vary within NSCs are
debated. In this study, we investigated species diversity and aboveground biomass of plant
communities (vascular plants, moss and lichen) together with soil nitrogen contents from the
sparsely vegetated centre of the circles to the densely vegetated outer NSCs. In addition, we
related them to the estimated surface soil age within NSCs gradients along with the distance
from the centre of NSCs. Soil ages were inferred using lichenometry and 210Pb dating. The
repeated mass-movement of surface soil caused the continuously increasing soil age from the
centre towards the outer side of NSCs. Depending on the distances from the centre of NSCs,
species richness, species diversity, aboveground biomass and soil nitrogen contents differed
significantly. In the middle distance, species richness, species diversity and aboveground
biomass were highest. Furthermore, highest content of soil nitrogen was investigated in the
middle age of soil. We suggest that the observed spatial variation in plant community
structures and soil nitrogen contents in the NSCs is driven by this small-scale variation of soil
ages in additions to differences in micro-climatic conditions that were suggested in the
previous studies. Based on our results, ceased activities as a result of the ongoing climate
warming in the arctic are likely to reduce small-scale (1-3 m) variation of plant-soil system in
tundra ecosystems.

B2-07: Seasonal dynamics of soil CO, efflux under elevated atmospheric CO,

Lisa Schottlerl, Claudia Kammannl, Gerald Moserl, Ludger Gr(]nhagel, Christoph Miiller*
1Department of Plant Ecology, Justus-Liebig-University Giessen, Giessen, DE

The study of soil respiration, a significant component of biospheric CO, fluxes to the
atmosphere (Schlesinger 1977; Raich and Potter 1995), and the response to elevated
atmospheric CO, is of major interest for supporting efficient mitigation strategies to global

change.

The study site was the Giessen FACE (Free Air Carbon dioxide Enrichment) experiment,
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consisting of three CO, enrichment (E plots) and three ambient control rings (A plots). Since
May 1998, carbon dioxide concentrations were elevated to +20% above ambient, all-year-
round during daylight hours. The vegetation is a wet grassland (Arrhenatheretum elatioris Br.-
BL.).

Since 1998, we quantified ecosystem respiration under ambient and elevated CO, from
vegetated plots. In June 2007, we introduced measurements of soil respiration from
vegetation-free subplots using the Li-Cor 8100 system. In 2010, we added a preliminary study
using transparent automated chambers for quantifying net carbon exchange (NCE).

Our results indicate a seasonal trend of CO, efflux. During winter dormancy, soil respiration
rates were significantly higher under elevated CO,, whereas during growing season in 2008 and
2009 there was no significant difference between the treatments regarding soil CO, efflux. In
late summer-autumn and winter, ecosystem respiration was stimulated in the elevated CO,
plots.

We suggest from our grassland study that, during growing season until harvest in autumn,
additional CO, input is assimilated and stored by plants, while enhanced heterotrophic
respiration is governing the altered winter CO, efflux.

B2-08: Temperature and litter availability control C efflux from an alpine ecosystem
Sonja Wipfl’z, Jirgen Espersch[]tz3, Frank Hagedorn2

'WSL Institute for Snow and Avalanche Research SLF, Davos, CH
*Swiss Federal Institute for Forest, Snow and Landscape Research WSL, Birmensdorf, CH
*Research Unit Terrestrial Ecogenetics, Helmholz Zentrum, Minchen, DE

In high latitude and altitude ecosystems, winter soil respiration contributes substantially to the
annual CO, effluxes. Despite low air temperatures, soil microbes remain active under thick
insulating snow packs, but carbon sources and processes involved, as well as the sensitivity to
changing snow cover remain largely unknown.

To identify the sources of soil-respired CO, in winter, we added labelled litter (13C/15N) and
measured its contribution to the CO, efflux and incorporation into microbial biomass. By
removing the insulating snow cover, and thus lowering soil temperatures on half of the plots,
we also investigated the response of these processes to changes in winter climate.

Litter addition increased CO, efflux by up to 30% at the beginning of the winter, but the added
litter contributed less than 15% to the total C efflux. Colder temperatures reduced soil
respiration, but not the proportion of litter respired. Respiration rates, their stimulation by
litter addition and the proportion of C derived from added litter decreased over winter.

In summary, our results show that soil respiration in winter contributes significantly to annual

CO, effluxes and that it is dominated by old C. Therefore, winter processes play an important
role in the balance of soil organic matter.
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Poster Presentations

B2-P1: Effects of winter warming pulses on soil faunal activity and primary production
Jan Schiirings", Jirgen Kreyling?

'Disturbance Ecology, University of Bayreuth, Bayreuth, D
’Biogeography, BayCEER, University of Bayreuth, Bayreuth, DE

Effects of winter warming pulses on soil faunal activity and primary production in the
temperate grassland and dwarf-shrub heath. Ongoing climate change is expected to increase
the recurrence of soil freeze-thaw cycles (FTC) in cool-temperate and other high-latitude
regions due to decreases in snow cover and increased variability of winter air temperatures. To
investigate the ecological implications of altered FTC regimes we used a controlled field
experiment at two sites differing in winter climate (lowland site: Ecological-Botanical Garden
Bayreuth and upland site with more severe winter climate: Waldstein, Fichtelgebirge).
Lysimeters containing six plant communities (4 Monocultures of: Holcus lanatus, Plantago
lanceolata, Calluna vulgaris, Deschampsia flexuosa; and two-species mixtures: H. lanatus and
P. lanceolata, C. vulgaris and D. flexuosa) and one bare ground control were installed and
received winter warming pulses (IR-heaters) or ambient conditions in five replications per site.
Soil faunal activity during winter was assessed by bait-lamina-sticks and soil enzymatic activity
(Beta-Glycosidase, Cellobiohydrolase, Xylosidase, Chitinase, Phosphatase). Plant performance
in the following growing season was characterized by Aboveground Net Primary Production
(ANPP) and fine root length (via minirhizotrons). Statistical analysis of these datasets is ongoing
and results will be presented. We hypothesized that warming pulses, which are accompanied
by more frequent FTC, result in increased soil faunal activity and higher biomass production
due to increased nutrient availability. The results are going to be discussed with respect to
climate change and ecosystem functioning.

B2-P2: Absence of snow cover reduces understory plant cover and alters plant community
Juergen Kreylingl, Mahsa Haeiz, Hjalmar Laudon®

1Biogeography, BayCEER, University of Bayreuth, Bayreuth, DE

2Ecology and Environmental Sciences, Umea University, Umea, SE

*Department of Forest Ecology and Management, Swedish University of Agricultural Sciences,
Ume3, SE

Evidence is growing that altered snow regimes due to climate change can strongly affect
biogeochemistry of cool-temperate to arctic ecosystems. The effects on plant communities,
however, are largely unexplored despite their obvious influence on relevant processes.

Here, the impact of snow cover on understory community composition and below-ground
production in a boreal Picea abies forest was investigated using a long-term (8-year) field-scale
snow-cover manipulation experiment consisting of the three treatments: snow removal,
increased insulation (Styrofoam pellets), and control (n = 3). The snow removal treatment
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caused longer (118 days versus 57 days) and deeper soil frost (mean minimum temperature -
5.5°C versus -2.2°C) at 10 cm soil depth in comparison to control.

Understory species composition was strongly altered by the snow-cover manipulations, mainly
because vegetation cover generally declined by more than 50% in the snow removal treatment.
In particular, the dominant dwarf shrub Vaccinium myrtillus (-82%)-and the most abundant
mosses Pleurozium schreberi (-74%) and Dicranum scoparium (-60%) declined strongly. C:N
ratio in V. myrtillus leaves and plant available N in the soil indicated no nitrogen deficiency in.
Fine-root biomass in summer, however, was negatively affected by the reduced snow cover (-
50%), particularly in the upper 10 cm.

Observed effects are attributed to direct frost damage of roots and/ or shoots. Besides the
obvious relevance of winter processes on plant ecology and distribution, we propose that shifts
in the vegetation caused by frost damage to shoots and roots are responsible for a high
proportion of the reported alterations in biogeochemistry in response to altered snow cover.
Understory plant performance clearly needs to be considered to understand the
biogeochemistry of boreal systems in the face of climate change.

B2-P3: Seasonal dynamics of soil CO, efflux under elevated atmospheric CO,
Lisa Schottlerl, Claudia Kammannl, Gerald Moserl, Ludger GrUnhagel, Christoph Miller
1Departmen’c of Plant Ecology, Justus Liebig University Giessen, Giessen, DE

The study of soil respiration, a significant component of biospheric CO, fluxes to the
atmosphere (Schlesinger, 1977; Raich and Potter, 1995), and the response to elevated
atmospheric CO, is of major interest for supporting efficient mitigation strategies to global
change.

The study site was the Giessen FACE (Free Air Carbon dioxide Enrichment) experiment,
consisting of three CO, enrichment (E plots) and three ambient control rings (A plots). Since
May 1998, carbon dioxide concentrations were elevated to +20% above ambient, all-year-
round during daylight hours. The vegetation is a wet grassland (Arrhenatheretum elatioris Br.-
BL.).

Since 1998, we quantified ecosystem respiration under ambient and elevated CO, from
vegetated plots. In June 2007, we introduced measurements of soil respiration from
vegetation-free subplots using the Li-Cor 8100 system. In 2010, we added a preliminary study
using transparent automated chambers for quantifying net carbon exchange (NCE).

Our results indicate a seasonal trend of CO, efflux. During winter dormancy, soil respiration
rates were significantly higher under elevated CO,, whereas during vegetation period in 2008
and 2009 there was no significant difference between the treatments regarding soil CO, efflux.
In late summer-autumn and winter, ecosystem respiration was stimulated in the elevated CO,
plots.

We suggest from our grassland study that, during vegetation period until harvest in autumn,
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additional CO, input is assimilated by plants, while enhanced heterotrophic respiration is
driving the altered winter CO, efflux.

B2-P4: Northern plants and climatic warming — modelling the ecophysiology of overwintering
Robin Lundelll, Heikki Hénninenl, Timo Saarinenl, Helena Astrom®

'Plant Ecophysiology and Climate Change Group (PECC), Department of Biosciences, University
of Helsinki, Finland

The environmental conditions of plants are projected to change globally during the coming
decades due to climate change. The changes are predicted to be especially pronounced in the
north during the winter. The change in climate will bring about novel combinations of
environmental factors not experienced by contemporary plants. Experimental determination of
the effect of various climate change scenarios on plants are often limited by the resources and
effort needed to carry out multiple treatments. This shortcoming can, at least in part, be
overcome by the use of ecophysiological process-based dynamic models. The successful use of
dynamic models in climate change research requires that the models are properly tested and
parameterised by experimental data. By modifying phenological dynamic models of the annual
cycle of forest trees, we developed dynamic models for the overwintering of perennial field
layer plants in the boreal zone with the purpose of identifying functional overwintering types
that can be used when modelling the effects of climate change and especially changes in
wintertime conditions. The models were parameterised by using data from a series of growth
chamber experiments with plants representing different functional groups from dwarf shrubs,
hemicryptophytes, overwintering rosette plants, and grasses. Our results show that there are
differences among both plant species and functional groups in the timing of growth onset
following for example warm periods in the winter. Several types of responses regarding timing
of growth onset can be seen. Premature growth onset during winter affects plant hardiness,
and may lead to tissue damage during subsequent cold periods. Differential responses among
species may result in changes in species composition. Dynamic process-based models of the
overwintering responses of plants can be incorporated in geographical models and thus used
to refine predictions of the consequences of climate change on the vegetation.

B2-P5: Rising rate of plant diversity change on alpine summits in Switzerland

Sonja Wipfl, Christian Rixenl, Cajsa Nilssonl, Melissa A. Dawes 1, Veronika Stacklit

"WSL Institute for Snow and Avalanche Research SLF, Davos, CH

Botanists with mountaineering skills climbed many high summits in the Alps already centuries
ago to study the altitudinal limits of plant life. They assembled species lists of more than 250
Swiss alpine summits. Such data sets have been used as a basis for long-term biodiversity
monitoring since the 1980ies (see time line at bottom for past researchers).

The snow line, i.e. the line below which the winter snow cover does not necessarily melt over
summer, has been rising considerably since these historical records.
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We revisited over 100 summits in the Swiss Alps that were botanized ~ 100 years ago, and
some of them also between 1983 and 1993. This gives us the possibility to analyse the
dynamics of diversity change over time, and in reference to the snow line.

On most summits, the species numbers increased more and at a higher rate (steeper curve)
during the last decades than previously. The rate of species change tended to be higher on
mountains with lower visitor frequencies.

The enrichment of the alpine summit flora is likely driven by climate warming, which has
accelerated since the mid 1980ies. Other environmental factors, such as increased hiker
numbers on these summits, can strongly modify the response of species numbers to climate
change. It remains to be analysed in the coming months whether the species pool remained
constant or changed in reference to the snow line.
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B3 Wildfire effects on ecological functions, patterns and processes

Oral Presentations

B3-01: Evaluation and projection of forest fire risk indices for the German states
Alfred Schultz', Jiirgen Kropp®, Anne Holsten?, Luis Costa’, Anto Raja Dominic"?

'Eberswalde University for Sustainable Development, Eberswalde, DE
?potsdam Institute for Climate Impact Research, Potsdam, DE

Forest fires are among the most common natural hazard to forest ecosystems. Over 10,000 ha
have been lost to forest fires since 1993 in Germany with estimated losses over € 41 million.
Fire risk is expected to increase in the light of climate change and global warming. Various
meteorological forest fire risk indices have been developed to forecast the risk of fire
occurrence and aid forest managers to take suitable preventive measures. In this study, we
evaluate a six of the existing meteorological fire risk indices for their predictive capacity against
recorded monthly fire numbers and burnt area from 1993-2009. Some of these indices have
not applied before in a German context and no study exists on the performance of indices for
all of Germany on a regional scale and on a monthly basis. Among the indices studied, the
modified M-68, which is officially used in Germany for fire risk forecast and the Canadian Fire
Weather Index (FWI), modified for European conditions, correlated best with observed fire
data. Relative humidity is another factor which showed high correlation with monthly number
of fires. The monthly distribution of fires over the year presents distinct spring and summer
high fire periods.

Future fire risk (2031-2060) was projected using the modified M-68 for different temperature
and moisture scenarios with weather data from the regional climate model, STAR, and
compared against simulated fire risk from the reference period (1961-1990). The past fire
scenario had only one extreme fire period in a year - during spring, while summer fire risk was
only about half the spring fire risk. In contrast, the future projections show a considerable
increase in summer fire risk that matches the present spring fire risk. Spring fire risk also
increases by a small amount. The increase signifies possible extension of the fire period to
February and November, which are presently not considered months of high fire risk.
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B3-02: Modelling burned area in Africa
Veiko Lehstenz, Peter Harmandl, llaria Palumbo3, Almut Arneth?

'Institute of Mathematics, University of Oldenburg, Oldenburg, DE
’Department of Earth and Ecosystem Sciences, Lund University, Lund, SE
3Department of Geography, University of Leicester, Leicester, UK

We used a generalized linear model to predict the burned area in Africa from the explaining
variables tree cover, herb cover, precipitation over the last dry season, wet season and
averaged over the last 2 years, a fire-danger index (the Nesterov index), and the population
density. Data are satellite data (MODIS MCD45A1 product) rescaled to 1 degree by 1 degree
grid cells. The model correctly predicts the spatial distribution and the extent of fire prone
areas though the total variability is underrepresented.

One reason for this work was the wish to combine the results with dynamic vegetation models
and global climate models in order to predict possible changes in fire activity. An application of
the model with simulated climate data ranging from 1980 to 2060 resulted in a strong decrease
of burned area of ca. 20-25%.

Our original model ignored spatial autocorrelation, which is however partly compensated by
very similar spatial dependencies in the dependent variable and the predictors. In the talk we
also report on ongoing efforts to improve the model with more advanced techniques from
spatial statistics.

B3-03: Modelling pyrogenic gas emissions: effects of models vs. burned area estimates
Wolfgang Knorrl, Veiko Lehstenl, Hongxiao Jinl, Almut Arneth®
'Division of Physical Geography and Ecosystems Analysis (ENES), Lund, SE

Biomass burning is one of the largest sources of atmospheric traces gases and aerosols globally.
Emissions from biomass burning can be quantified by a combination of observed burned area,
terrestrial ecosystem models to simulate fuel loads and the effect of fire on ecosystem
dynamics, and emission factors that relate combusted biomass to the emission of various trace
gases. However, different versions of global burned area data derived from satellite
observations and emissions models still show major discrepancies. Studies on burned area
products have so far focused on product inter-comparison, while the consequences of those
discrepancies for fuel simulations and emissions modelling with ecosystem models are still
unknown.

Here, we perform a sensitivity analysis of the influence of burned area products and emissions
models using the ecosystem model LPJ-GUESS and modified version of the global fire model
Spitfire. The emissions model follows two different strategies: a conventional one where fixed
emission factors are multiplied by biomass combusted, and an alternative one where
combustion efficiency depends on the ratio of grass to total combusted litter. Aerosol particle
mass is also computed, following two different approaches derived.
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B3-04: Global fire modelling
Silvia Kloster", Gitta Lasslopl, Iryna Khlystova1
'Max Planck Institute for Meteorology, Hamburg, DE

Fire is an important Earth System process, which impacts climate via multiple pathways,
including atmospheric chemistry, aerosols, land surface properties and the carbon cycle. At the
same time fires are controlled by climate and the frequency of fires is expected to increase
with future climate change. As such fires form a complex feedback cycle in the Earth system
which potentially forms an important contribution to the climate sensitivity of the Earth
System. The net effect of fires on the climate system remains unclear as depending on the
process fires can cool or warm the Earth System. Moreover the climate impact of single
processes operates on different time scales ranging from days to centuries. A quantitative
analysis of this contribution requires Earth System models that include the coupled climate-
carbon cycle and take into account fire-climate interactions.

Here we will present work on the implementation of fires as a climate-dependent dynamic
process into a coupled Earth System model. Fires are implemented as a disturbance process in
the dynamical vegetation model JSBACH, which is the land component of the Max Planck
Institute for Meteorology Earth System Model. We will introduce a metric to evaluate fire
models on a global scale that combines different fire properties that are important for the fire-
climate impact, such as spatial distribution, interannual variability, and the peak month of the
fire season. We show results based on the burned area reported in the GFEDv3 dataset for the
years 1997 to 2009. In general, the model underestimates burned area for Africa and tends to
overestimate it for South America. Peak months of burning are for most regions reproduced by
the model with a lag of +/- 1 month.

B3-05: Environmental correlates of plant succession after fire in the Central Alps
Thomas Wohlgemuthl, Barbara Moser"
Swiss Federal Institute for Forest, Snow and Landscape Research WSL, Birmensdorf, CH

Rising temperatures and more frequent drought events will put European forests at fire risk.
This raises the question of the resilience of forests that have been rarely or not at all touched
by fire. To give answers for forests in the Central Alps, we monitored the re-colonisation of
plant species after a stand-replacing fire set by arson during the heat wave of 2003 in the
Valais, Switzerland. Along a 1300 m elevational gradient, 153 survey plots of 200 m? were
systematically located in an area of 300 ha. From 2004 to 2007, both plant species coverage
and tree species abundances were registered annually. We found a rapid rise of species
richness during the first three years after the fire with a higher richness level towards the
timberline. Species richness correlated negatively to edge distance and fire intensity. More
species were hence found in proximity to untouched forests or open land. Tree regeneration
was reduced in lowest elevations where Scots pine dominated before the burn. Patterns of
transiently dominant species were conspicuous during the first four years after the fire, a rare
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phenomenon that relates to early successional stages in the species-rich environment of dry
central Alpine valleys.

B3-06: Post-fire regeneration in western Canadian boreal mixedwoods
Stefanie Gdrtnerl'z, Mike Bokaloz, Ken Stadtz, Ellen Macdonaldz, Phil Comeau?

'Waldbau-Institut, University of Freiburg, Freiburg, DE
2Faculty of Agricultural, Life and Environmental Sciences, Department of Renewable Resources,
University of Alberta, Edmonton, CA

Fire is the most important natural disturbance in the western boreal forest. Most mature
boreal mixedwoods in Alberta today originated from fire. The proportion of natural forest
remaining is declining rapidly. Therefore it was a unique opportunity that we had to study the
post-fire regeneration of natural stands. Although a good deal of post-fire vegetation
development research has been done, there is a lack of information showing how western
boreal mixedwoods regenerate after fire.

The objective of our study was to conduct a broad survey using standard regeneration
assessment protocols and evaluate regeneration attributes for fires 10 to 20 years after the fire
disturbance.

The heterogeneity in stand structure within the different fires was also of interest as well as
how well the late successional species Picea glauca was regenerating.

Five fires in central and northern Alberta within the Lower Foothills and the Central
Mixedwoods ecological subregions were selected. We compared the effect that different pre-
fire stand compositions had on post-fire regeneration. Stands within the fires were delineated
into broad classes (pure conifer, conifer dominated, deciduous dominated and pure deciduous
stands) based on pre-fire regional forest inventory maps. Within each stand we applied a
systematic sampling design for collecting regeneration data. A total of 506 plots were sampled
in 22 stands.

In all fires aged 10 - 13 years old the unstocked proportion of plots was 9% (D) and up to 43%
(C). Overall, the mean conifer density was much lower (3,570 trees/ha) than the mean
deciduous density (12,225 trees/ha). There was a high level of density heterogeneity in the
regeneration between fires as well as between pre-fire cover types within each fire.

In terms of stocking and density, pre-fire deciduous stands showed the quickest recovery while

trees in the mixedwoods were, on average, taller. In all cases the pre-fire conifer stands
showed the least amount of regeneration potential.
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B3-07: Fire and ecosystem engineers: an island endemic pine ruling system dynamics
Anke Jentschl, Manuel Steinbauerz, Giriraj Armanath®

'Disturbance Ecology, University of Bayreuth, Bayreuth, DE
’Biogeography, University of Bayreuth, Bayreuth, DE
3Centre for Environment and Economic Development, New Dehli, IN

Pine forests of the Canary Islands are prone to frequent fire. Over the last 30 years, fire
frequency has increased by one power of magnitude. In response to fire (or to primeval
herbivory), Pinus canariensis has evolutionarily developed a unique feature among all 112 pine
species known: it is capable of resprouting extraordinary long needles from adventive buds in
stems and branches, thus performing effective photosynthesis and fog drainage soon again
after fire. Additionally, despite being a weak competitor, Pinus canariensis builds large mono-
dominant stands between 900 - 1500 m a.s.l in the trade wind zone, even where previously
more diverse laurel forests are supposed to have covered the slopes. Currently, these pine
forests are believed to play a crucial role in balancing the water household of the island.

We propose, that Pinus canariensis is an “ecosystem engineer” positively interacting with fire
for exclusion of competitors thereby shaping ecosystem functioning with respect to the
hydrological cycle. For fueling our assumption, we here 1) report on the recent fire regime of
the Canary Islands by using remote sensing techniques, 2) document the resprouting ability of
Pinus canariensis along a fire history gradient showing own field data, and 3) discuss emerging
interconnected issues in the fields of ecosystem engineers, fire ecology and ecosystem
services.
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B4 Biogeochemistry: linking ecosystem processes and function
across scales

Oral Presentations

B4-01.: Effects of water availability on CO, and H,0 exchange in a ponderosa pine forest
Nadine K. Ruehrl, Jonathan Martinl, Beverly E. Law’
'College of Forestry, Oregon State University, Corvallis, US

Ecosystem processes will be affected by changes in the hydrological cycle, significantly
impacting the C balance of water-limited ecosystems. However, photosynthesis and respiration
processes differ in their water-sensitivity and water-limitation, causing uncertainties in C
balance estimates. Thus, to better understand water availability as driver of the C balance in a
seasonal water-limited forest, we studied the coupling of component ecosystem CO, and H,0
fluxes in relation to soil water content (SWC) and atmospheric water deficit (VPD) under
natural summer drought and well watered conditions (irrigation).

The CO, and H,0 fluxes generally decreased during natural summer drought. The response of
ecosystem photosynthesis (Pn.,) and stomatal conductance (Gs) to a decrease in SWC, and
short-term increase in VPD, could be described by logarithmic functions. In contrast, the
apparent response of tree transpiration (T) and soil CO, efflux (Rs) to SWC followed a quadratic
curve; after the initial increase with drought, T decreased more than Rs. Watering caused T and
Pnec, to remain at pre-drought conditions, while Rs increased. This increase in Rs was mostly
due to a strong response of microbial (Rm) respiration, while root-rhizosphere (Rr) respiration
was tightly coupled to tree dynamics (Gs, Pne). Thus, rather surprisingly, increased soil water
availability negatively affected the short-term ecosystem C balance, due to decomposition
rates being more increased than photosynthesis. This clearly highlights that understanding the
dissimilar response of tree dynamics and soil decomposition to water availability might be a
key component in predicting future C sequestration in these water-limited forest ecosystems.

B4-02: Global pattern of leaf and wood decomposability and its relation to life traits

Katherina Pietschl, Kiona Oglez, Jens Kattge6, William Cornwell4, Benjamin Jacksons’g, Hans
Cornelissens, Duane Peltzers, David Wardles’g, lan Wright7, Amy Zanneg, Christian Wirth®

1Organismic Biogeochemistry, University of Leipzig, Leipzig, DE

2Ecology, Evolution and Environmental Science Arizona State University, Tempe, US
3Ecological Science, Systems ecology Vrije Universiteit Amsterdam, Amsterdam, NL
4University of British Columbia, Vancouver, CA

>Forest Ecology and Management, Landcare Research, Lincoln, NZ
®Max-Planck-Institute for Biogeochemistry, Jena, DE
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"Department of Biological Sciences, Macquarie University, Sydney, AU
8Department of Biology, University of Missouri, St. Louis, US
swedish University of Agricultural Sciences (SLU), Umea, SE

Recent global meta-analyses of deadwood and leaf litter decomposition revealed that
functional traits and phylogenetic relationships substantially influence decay rates. But it still
remains unclear whether decomposability is related between different organs or tissues of a
single species. And if so, it this imposed by specific traits reflecting basic plant strategies along
the trade-off between conservatism (favoured by durable tissue construction) and acquisition
(favoured by the opposite)?

In the past, joint analyses of wood and leaf decomposition were impeded by several obstacles.
These were mainly related to the divergence of experimental sites, species and methodical
approaches among the conducted studies. Additionally few experiments included both wood
and leaf decomposition.

In order to resolve these difficulties we applied a Hierarchical Bayesian modelling approach
based on decomposition and associated co-variate data from 207 published and unpublished
studies. Our method enabled us to relate dead wood and leaf decomposability for a total of 85
species from all major global forest ecosystems.

Our analysis does not support a general correlation of leaf and dead wood decomposability.
This lack of coherency can substantially be explained by decoupled allocation strategies to the
two organs, reflected by decoupled leaf and stem wood economic trait spectra. Our results
help to improve understanding the investment strategy of plants across organs and its
influence on carbon and nutrient turnover.

B4-03: Global patterns of mobile carbon reserves in trees at the alpine treeline
Giinter Hochl, Christian Kérner*
Ynstitute of Botany, University of Basel, Basel, CH

Although, alpine treelines are a world-wide phenomenon marking a drastic change in the
predominant plant life-form, from upright trees to low stature shrubs or grasses, a conclusive,
mechanistic explanation for treeline formation is still lacking. The carbon-sink-limitation
hypothesis predicts that tree growth at treeline subsides due to a direct cold-limitation of
meristematic growth at otherwise sufficient carbon-supply by photosynthesis. In order to test
this hypothesis, we present a synthesis of previously published and new data on the altitudinal
trend of non-structural carbohydrate reserves (NSC) in trees along treeline ecotones from 13
different treeline regions world-wide, spanning a latitudinal gradient form 68 °N to 45 °S.
Across all investigated sites, NSC concentrations in different tree tissues (leaves and sapwood)
were found to increase with altitude, by on average 25 % from closed, tall forest stands to the
uppermost aborescent trees at treeline. Because this increase was primarily due to higher
concentrations of starch and not low molecular weight sugar, it is unrelated to osmotic
adjustment (e.g. freezing resistance) but reflects an accumulation of mid- to long-term carbon
reserves. In addition, we present a summary of studies on the effect of low temperature on

88



NSC concentrations in trees from a common gene pool (i.e. a single provenance), which also
revealed significantly higher tissue concentrations of NSC in cold-treated trees. Higher C-
reserve concentrations at treeline are thus unlikely the result of an ecotypic adaptation of
treeline populations. In accordance with the sink limitation hypothesis of treeline formation,
the increased concentrations of mobile carbon compounds in the uppermost trees therefore
rather reflect an immediate physiological reaction in response to the imbalance between
carbon uptake and carbon investment, with the latter ceasing at relatively higher temperatures
than the former.

B4-04: Holocene migration of Fagus sylvatica and Picea abies
Doerte Lehsten’, Stefan Dullinger', Martin Sykes’

'University of Vienna, Department of Conservation Biology, Vegetation and Landscape Ecology,
Vienna, AT

2Departmen’c of Earth and Ecosystem Sciences Division of Physical Geography and Ecosystems
Analysis, Lund, SE

Species migration is an essential process with respect to invasive species and climate change.
Migration speed and routes can be reconstructed with pollen and macrofossil records for past
times. But these reconstructions miss the proof in form of process orientated estimated
migration speeds. Several migration models are developed to calculate migration rates
regarding environmental conditions. However, vegetation dynamics which influences migration
is often reduced to simple assumptions or missing. This results in divergences of observed to
modelled migration rates. We hypothesize that competition and vegetation density have a
major impact on migration ability. We developed a post process migration tool by translating
the outputs of the single species migration model CATS combined with outputs of the DGVM
LPJ-GUESS into realistic spread rates. The tool relies on a linear dependency between the
dispersal kernel and migration spread rate and is based on two assumptions. First, competition
reduces fecundity. Therefore, success declines to immigrate into a new habitat. A reduction of
total seed production, which represents the integral of the kernel, reduces with the same ratio
the number of seeds along the distance vector between host plant and seed. Second, seed
dispersal is limited by vegetation density. Higher density reduces the distance between source
plant and dispersed seed. While reduced seed production compresses the kernel along the y-
axis, higher vegetation density compresses the kernel along the x-axis. We will present the
developed method and results of the migration tool. We applied the tool to the species Fagus
sylvatica and Picea abies and simulated their migration from refugees at 9k BP.

B4-05: Simulating the impact of Holocene land use on migration of Fagus sylvatica

Jérgen Olofsson’, Doerte Lehsten', Stefan Dullinger’, Martin Sykes’

1Departmen’c of Earth and Ecosystem Sciences Division of Physical Geography and Ecosystems
Analysis, Lund, SE

2University of Vienna, Department of Conservation Biology, Vegetation and Landscape Ecology,
Vienna, AT
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Species migration has become an important research subject during the last decades. The
possible effect of farmland on tree migration is contentious. In general, non-forest land use
involves processes which act antagonistic to the migration ability of trees. Open areas may
speed up migration, because wind dispersal is facilitated and competition during establishment
and juvenile growth is reduced. On the other hand, regular clearing of farmland makes tree
establishment impossible and hence restricts migration to isolated stepping stones and reduces
landscape-scale seed production. Therefore, whether land use enhances or retards tree
migration depends on (1) the particular tree species, (2) land use intensity, and (3)
environmental conditions. In a post process module, we combined outputs from the dynamic
global vegetation model (DGVM) LPJ-GUESS coupled with the HYDE3.1 and KK10 land use data
sets and outputs from the single species migration model (CATS) to simulate Fagus sylvatica
migration over Europe during the late Holocene (since 9k BP). Within the module, migration
rates of the single species model CATS were assumed to be the potential maximum regarding
environmental conditions. We developed a novel function accounting for competition,
vegetation density, and land use to translate potential to realistic migration speeds. The
calculated migration speeds with and without land use implementations were compared to
estimate the impact of land use on the migration of Fagus sylvatica during the last 9000 years.

B4-06: Do global change experiments overestimate impacts on terrestrial ecosystems?
Sebastian Leuzingerl, Yiqi Luol, Claus Beierl, Sara Viccal, Wouter Dielemanl, Christian Kérner*
'Swiss Federal Institute of Technology Zurich (ETH), Zurich, CH

In recent decades, many climate manipulation experiments have investigated biosphere
responses to global change. These experiments typically examined effects of elevated
atmospheric CO,, warming or drought (driver variables) on ecosystem processes such as the
carbon and water cycle (response variables). Because experiments are inevitably constrained in
the number of driver variables tested simultaneously, time and space, a key question is how
results are scaled up to predict net ecosystem responses. In this review, we argue that there
might be a general trend for the magnitude of the responses to decline with higher-order
interactions, longer time periods and larger spatial scales. This means that on average, both
positive and negative global change impacts on the biosphere might be dampened more than
previously assumed.

B4-07: The effect of phytoplankton species richness on stoichiometric interactions

Helmut HiIIebrandl, Christoph Plum*

"Institute for Chemistry and Biology of the Marine Environment (ICBM), University of
Oldenburg, Wilhelmshaven, DE

The experimental evidence for the validity of stoichiometric predictions has mainly been

assembled focussing on linear food chains, with single species on different trophic levels. These
studies often report direct links between consumer nutrient demand, producer nutrient
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composition and the effects the consumer have on the prey nutrient content. However, most
natural ecosystems harbour a variety of producer and consumer species, which may
substantially alter the link between consumer presence and prey nutrient content. Despite the
considerable progress made in explaining the stoichiometric interplay between consumers and
resources, major tenets of this theory remain poorly or not tested. We conducted three
laboratory experiments to test the hypothesis that the number of species in a trophic group
alters the nutrient dynamics in a pelagic community. We investigated the effect of producer
and consumer diversity under different light and nitrogen supply on the stoichiometry of the
interaction between marine phyto- and zooplankton species. First results were in line with our
expectations that decreased light intensity and nitrogen supply led to lower phytoplankton
biomass and abundance compared to non-limited cultures. Consumer grazing rates were
higher with -N high light food, indicating compensation for poor food quality. Compared to
single species, consumer biomass increased significantly when feeding on mixed algae cultures
under light and nitrogen limitation. Producer diversity significantly increased algal and
herbivore biomass while altering algal C:N ratios and herbivore grazing rate. Consumer
diversity decreased algal and herbivore C:N ratios and altered consumer and producer biomass.
Our results indicate that stoichiometric constraints of trophic interactions are mediated by
producer and consumer diversity.

Poster Presentations

B4-P1: Below ground carbon dynamics in olive trees in saline conditions
Amber Hilll, Shimon Rachmilevitchl, Boris Rewald"
'Ben-Gurion University of the Negev, Beer Sheva, IL

With food production having to meet growing demand, and global climate change and
secondary salinization protruding, understanding plant reaction to abiotic stress is decisive.
Salinity is one of the most severe environmental factors limiting the productivity of agricultural
crops worldwide. Cultivation of olive is highly encouraged in Mediterranean countries because
of its limited water requirement and considerable salt tolerance, which however, varies
strongly between cultivars. Salt exclusion capacities of roots are known to play a significant role
in salinity tolerance. In addition, less salt affected root systems in terms of root biomass, root
turnover and respiration may contribute to sustained yield and above ground growth of salt
tolerant olive cultivars. Thus, the objective of this study is to examine the below ground carbon
dynamics in olive trees under salt stress.

Two drip-irrigated cultivars of 14yrs-old olive (Olea europaea L.) trees, cv. ‘Barnea’ (salt
tolerant), and cv. ‘Leccino’ (salt sensitive), were examined in the Negev desert, Israel. Three
levels of NaCl salinity (1.2, 4.2 and 7.5 dS m) were applied. Bio- and necromass of fine roots,
root respiration, and root growth and turnover were determined by soil coring, in-growth core
and minirhizotron approaches. The root architecture and morphology as well as salt
concentrations were analyzed based-on root orders.
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The results will be discussed in respect of whole plant carbon dynamics and root traits
underlying the salinity tolerance of tree species.
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C1 Herbivory crossing borders: patterns and processes in aquatic
and terrestrial systems

Oral Presentations

C1-01: Dynamics of an island endemic shrub: Herbivores a threat to island biodiversity?
Severin D.H. /r/l, Manuel J. Steinbauerz, Anke Jentsch®

'Department of Disturbance Ecology, University of Bayreuth, DE
2Department of Biogeography, University of Bayreuth, DE

Plant species and ecosystems on oceanic island have generally evolved in the absence of strong
herbivorial pressure. Yet, around the globe introduced herbivores have caused severe damage
to natural island ecosystems with a particularly detrimental effect on island endemic species.
Interestingly, the spatially isolated, high-elevation desert (codesar) of La Palma (Canary Islands)
is dominated by Adenocarpus viscosus ssp. spartioides, one out of several other endemic shrub
(sub-) species, while the other shrubs of this ecosystem are highly endangered or even close to
extinction. We assessed the population dynamics and spatial pattern of A. viscosus ssp.
spartioides. Habitat and vitality characteristics were investigated assessing spatial topographic
features and tree ring based age estimates. In addition, we analysed plant diversity patterns
and growth height of shrubs in communities dominated by A. viscosus ssp. spartioidesas a
function of herbivore exclosure. Mean age increased with altitude although vitality analyses
indicated that the codesar is elevated above the growth optimum of A. viscosus ssp.
spartioides. All investigated non-dominant shrub species reached a larger canopy height in the
exclosures than A. viscosus ssp. spartioides, but were absent elsewhere, even though these
effects were depended on altitude and island orientation. Introduced herbivores (rabbits and
goats) seem to be the major disturbance in this ecosystem and pose the biggest threat to
native ecosystem biodiversity. Recently, increased fire frequency and recurrent ice storms
probably further alter the disturbance regime. This high-elevation desert is an ideal model
system for investigating interactions of fundamental processes in nature, due to its small
species pool exposed to key ecosystem disturbances.

C1-02: Antagonistic interactions: effects on plant performance and population dynamics
Annette Kolb"*

'Vegetationsokologie und Naturschutzbiologie, University of Bremen, Bremen, DE

Antagonistic interactions with herbivores or pathogens may influence the performance of
plants in many ways. Much less, however, is known about whether such effects translate into

effects on plant population growth rate and future population size. The major aim of this study
was therefore to examine the effects of antagonists on plant population dynamics, using the
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perennial forest herb Phyteuma spicatum as model species. Previous studies have shown that
damage by deer can be severe. During several years, | compared vital rates and population
growth rates between fenced exclosures, i.e. areas from which deer were experimentally
excluded, and grazed control areas. Deer caused the largest damage to flowering individuals.
Only few vital rates, however, seemed to be negatively affected by the presence of deer
(mainly seed production) and this did not translate into effects on population growth rate.
Contrary to expectations, population growth rates tended to be lower in the fenced exclosures
in one year. This was likely caused by high pathogen infestation rates, which negatively
affected the probability of adult survival and growth. In conclusion, the results of this
demographic study show that grazing effects may be overall small for long-lived herbs, and that
negative effects on vital rates such as seed production must not translate into effects on
population growth rate. The findings further illustrate that other antagonists such as fungal
pathogens may be of greater relative importance for differences in population performance.

C1-03: Temporal habitat preferences in roe deer at different scales
Claudia Dupkel, Marco Heurichz, Bjorn Reineking1

'Biogeographical Modelling, University of Bayreuth, Bayreuth, DE
’Bavarian Forest National Park, Department of Research and Documentation, Grafenau, DE

Patterns of an individual's space use reflect the complex, often competing demands that
influence movement behaviour. Numerous studies on habitat preference exist but only few
consider temporal variations, even though it is well known that resource requirements of roe
deer as well as resource availability in landscape vary over time. In our study, GPS telemetry
data of 61 roe deer (35 male, 26 female) were analysed with regard to seasonal and circadian
variations of the usage of 25 different vegetation types. We followed two approaches. (1)
Preferences, defined as the disproportionality between usage and availability, were quantified
for each individual separately under use-availability design at fine temporal scales (hourly,
monthly). (2) Data of all animals were combined and fitted via a generalized additive model
(GAM) to describe preference with respect to time (daytime and month) for all recorded
animals. Apparent temporal patterns of resource preference were detected with both,
usage/availability-design and GAM. Significant variations of preference over time indicate
changes in resource requirements. Based on expert knowledge, preference for food during
night and preference for cover during day could be inferred. Furthermore a sex specificity in
site selection was detected, in particular during the course of the year. Does showed a higher
preference to sites granting a high energetic gain during pre- and postnatal care. In addition,
they appeared to put less emphasis on cover during fawning season.

Our analysis exemplifies the need for incorporating temporal dynamics in resource selection.

Habitat preference analysed with respect to temporal varying covariates may facilitate a
deeper understanding of movement behaviour of roe deer.
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C1-04: Multiple resource limitation theory applied to herbivores: Liebig’s minimum rule?
Erik Sperfeldl, Dominik Martin—Creuzburgz, Alexander Wacker'

'Ecology and Ecosystem Modelling, University of Potsdam, Potsdam, DE
’Chemical Ecology and Ecophysiology, University of Constance, Konstanz, DE

There is growing consensus that the growth of herbivorous consumers is frequently limited by
more than one nutrient simultaneously. This understanding, however, is based primarily on
theoretical considerations and the applicability of the existing concepts of co-limitation has
rarely been tested experimentally. We assessed the suitability of two contrasting concepts of
resource limitation, i.e. Liebig’s minimum rule and the multiple limitation hypothesis, to
describe nutrient-limited growth responses of a freshwater herbivore (Daphnia magna) in a
system with two potentially limiting nutrients (cholesterol and eicosapentaenoic acid). The
results indicate that both nutrients are interactive-essential rather than strictly essential,
suggesting that consumer growth was not strictly limited by the nutrient in shortest supply
relative to demand according to Liebig’s law of the minimum. Our results provoke questions on
the generality of co-limitation of herbivore growth and imply that resource-based modelling
approaches assessing herbivore population dynamics may depend on the applied concept of
resource limitation.

C1-05: Effects of gastropod grazing on epiphytic cryptogam communities
Steffen Boch', Daniel Prati', Markus Fischer"
1University and Botanical Garden of Bern, Bern, CH

Gastropods may well have strong effects on lichen abundance and community composition
because several species feed on lichens. However, experimental evidence from gastropod
exclusion from epiphytic lichen communities in a long term experiment is missing. In addition,
whether gastropod grazing also affects epiphytic bryophyte, fungus and algae communities has
not been tested. We hypothesized that species richness of lichen communities is promoted by
gastropod grazing by reducing interspecific competition among lichens.

In spring 2008 we selected two trees on each of eight chosen forest sites (5 beech and 3 spruce
stands) in the Schwabische Alb. On each tree we placed a vertical grid with five 10 x 10 cm
subplots in each direction of the stem and recorded the abundance and grazing damage of all
lichen, bryophyte and fungus species as well as the abundance of free living green algae of
each subplot. Then, we excluded gastropods from one of these trees by repeatedly applying a
barrier of anti slug paste at tree base. In spring 2011 we repeated vegetation records.

In 2008 most lichen species had grazing marks by gastropods while bryophytes were generally
unaffected. After three years, grazing damage of all lichen species was decreased significantly
when gastropods were excluded but remained similar on control trees. On spruce, gastropod
exclusion had no effects, probably because of low gastropod abundance. In contrast, on beech
lichen species richness slightly increased in the absence of gastropods while lichen cover was
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not affected. However, green algae cover strongly increased without gastropod grazing,
starting to overgrow lichen thalli.

Our data suggest that release from gastropod grazing temporarily increases lichen species
richness and vitality but ultimately will decrease it due to increased competition with green
algae. We conclude that gastropods are important drivers of lichen community diversity and
composition.

C1-06: Ungulates limit shrub establishment - large scale study in tundra
Virve Ravolainenl, Kari Anne Bréthenl, Audun Stienz, Rolf A. Ims’

u niversity of Tromsg, Tromsg, NO
2Norwegian Institute for Nature Research, Tromsg, NO

Arctic is among the biomes where climate is predicted to change strongly. One of the more
conspicuous processes expected to happen is establishment of tall shrubs in currently open
tundra landscapes. Such ecosystem state transition has been predicted to have wide-ranging
consequences for ecosystem function and services. The transition would likely have early nuclei
in habitats where tall shrub species are currently found, and ultimately manifest in other parts
of tundra also transforming to landscapes with closed canopy shrub patches. Rate, strength
and spatial pattern in new-establishment of shrub patches at yearly to decadal time-scales
would, however, be dependent on performance of currently small-statured shrub recruits.
Ungulate browsing can generally limit cover and growth of the recruit stage of shrubs, and in
some arctic regions ungulates have become overabundant. Previous studies of tundra shrub
dynamics have, however, focused on impacts of environmental drivers to growth of plants in
established shrub patches. Hence knowledge of potential for new-establishment of shrub
patches is limited. We addressed determinants of shrub establishment in northern Norway,
where large scale contrasts in ungulate browsing pressure allowed for encompassing several
sub/low-arctic tundra mountain regions. We found that over-abundant ungulates severely limit
recruits of tall willow, as measured through several growth and performance variables. The
magnitude of ungulate browsing effects appears to over-ride current climatic variability in the
region. We discuss possibilities for ungulate management in mitigating ecosystem state
transition from open tundra to closed canopy landscapes.

C1-07: On facilitation, stress and herbivory

Chris Smit"

'Community and Conservation Ecology Group, Centre for Evolutionary and Ecological Studies
University of Groningen, Groningen, NL

The stress-gradient hypothesis (SGH) predicts a shift in plant communities from net negative
interactions in benign environments towards net positive in harsh environments. While several
studies found support for the SGH, others found evidence against it, leading to the current
debate on how nature and strength of species interactions change along stress gradients, and
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to calls for new empirical and theoretical work. The role of biotic stress induced by herbivores
is thus far largely ignored in this debate, while it was originally part of the first conceptual ideas
developed in the early nineties. Yet, there is ample evidence that herbivores strongly alter the
net outcome of species interactions in both benign and harsh environments. In this talk | will
give several examples of how herbivores drive species interactions in terrestrial and aquatic
ecosystems and how increased biotic stress (herbivory) affects the net outcome of these
species interactions. Furthermore, | will discuss the consequences of including both biotic and
abiotic stress factors (combined) for the SGH and how this might work in various ecosystems.

C1-08: Facilitation in herbivore communities
Elisabeth S. Bakkerl, loana Dobrescul’z, Milena Holmgren2

'Department of Aquatic Ecology, Netherlands Institute of Ecology (NIOO-KNAW), Wageningen,
NL
’Resource Ecology Group, Wageningen University, Wageningen, NL

Positive interactions are increasingly recognized as an important mechanism structuring plant
and animal communities. Positive interactions have been well documented in herbivore
communities. Large herbivores facilitate smaller ones by increasing access to plants and
improving plant quality. In an exclosure experiment, we show that rabbits prefer vegetation
grazed by cattle. Subsequent clipping and fertilization experiments show that removal of tall
unpalatable grasses and an increased quality of plants after fertilization both attract rabbits.
However, there is little synthesis of when facilitation in herbivore communities occurs. There
are contrasting theoretical models on the role of facilitation along productivity and predator
pressure gradients which predict either a linear increase or a peak of facilitation strength at
intermediate levels. Whereas these predictions are now being tested in plant communities it
remains unclear whether this would also apply to animal communities. We tested the
interaction between a bulk grazer and a specialist herbivore along a productivity gradient by
using pond snails (as bulk grazer) and aquatic caterpillars (as specialists) grazing on algae and a
macrophyte as a model system.
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C2 Evaluating the drivers of biodiversity patterns: plant-animal
interactions and relationships with environmental variables

Oral Presentations

C2-01: Identifying the drivers of biodiversity: the role of plant-animal interactions
Margherita Gioria*

'University College Dublin, UCD School of Agriculture, Food Science and Veterinary Medicine,
Belfield, Dublin 4, IE

The study of plant-animal interactions has played a central role in the development of
ecological and evolutionary theories. Quantifying plant-animal relationships is ultimately
critical to explaining biodiversity patterns at multiple spatial scales and to developing sound
management and conservation strategies. Over the past decade, there has been an increasing
interest in the study of such relationships to identify potential surrogates for biodiversity in
both terrestrial and aquatic ecosystems. If strong and consistent plant-animal relationships are
found, it is plausible to collect information on the vegetation to predict patterns for other
animal groups, allowing conducting cost-effective and rapid biodiversity surveys. Plant-animal
relationships may be a function of 1) trophic relationships, biotic interactions such as
competition or facilitation mechanisms, 2) a similar response of these taxonomic groups to the
same set of environmental conditions, or 3) random factors. Here, a review of the literature on
this sub-discipline of ecology, which may range from molecular to global scale studies, will be
provided. A description of analytical procedures that can be used to evaluate plant-animal
relationships at different spatial scales will also be made. The rationale to improve our
understanding of plant-animal interactions to predict patterns of biodiversity and species
distribution will be provided.

C2-02: Effects of the spatial scale and the type of predictor on cross-taxon congruence

. Aa . .2 . . 2,4 . . .3 . . .2 . .
Elisa Santi~, Alessandro Chiarucci®, Giovanni Bacaro™", Duccio Rocchini’, llaria Bonini®, Giorgio
Brunialti", Simona Maccherini®

!stituto di Ricerca per la Protezione Idrogeologica (IRPI-CNR), Perugia, IT

BIOCONNET, BlOdiversity and CONservation NETwork, Department of Environmental Science
“G. Sarfatti”, University of Siena, Siena, IT

3|ASMA Research and Innovation Centre, Edmund Mach Foundation, Environment and Natural
Resources Area, S. Michele all'Adige, TN, IT

*Terradata environmetrics, Spinoff Company of the University of Siena, Monterotondo, IT

A major challenge in conservation planning and in biodiversity surveys is the identification of

reliable surrogate taxa as effective shortcuts for the preservation of the biodiversity. The
effectiveness of the surrogate taxa depends on different factors, like the spatial scale of
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analysis and the type of predictor variable. In this work, the effect of the grain size and the
choice of predictor variables was explored on the strength of the community congruence
relationships among vascular plants, bryophytes and lichens. Data for these three taxa
collected by a multiscale design based on a restricted random sampling applied in the “Bosco di
S. Agnese” Nature Reserve (Tuscany, Italy). Co-correspondence analysis (Co-CA) was performed
on (i) two different response taxa (e.g. bryophytes and lichens presence/absence data)
considering (ii) three different matrices of predictor variables (presence/absence of vascular
plant species, abundance of vascular plants and a structure-based dataset) for (iii) the three
grain sizes available (1m2, 100m2, 1000m2). Results obtained from the Co-CA were analyzed
using three-way ANOVA. From a general point of view, our results revealed weak explanatory
power of vascular plant composition with respect to bryophyte and lichen communities.
Noteworthy, the effects of the spatial grain and the type of predictor variable on the strength
of congruence among the considered taxonomic groups provided two main results: i) the
amount of explained variance varies with the grain size; ii) the sign of observed relationships
mainly depends on the analyzed taxon and on the choice of predictor variables. Concluding, the
choice of grain size, taxon and type of predictor variables are so essential that could be the
cause for the inconsistent results observed in previous studies examining the congruence
among taxonomic groups and potential effectiveness of surrogate taxa.

C2-03: Plant diversity changes network structure of multitrophic interaction webs
Michael Rzanny, Winfried Voigt"

'Friedrich Schiller University, Jena, DE

Background/Motivation /Methods

In the face of the currently unprecedented loss of species, it is of great importance to
understand the consequences of this loss for the structure and functioning of ecological
communities. Plants are at the base of terrestrial food webs and trophic bottom up effects are
considered to be very strong. We tested the theoretical prediction that reduced diversity of
plant species results in a less complex network structure and reduced interaction diversity of
the multitrophic ecological networks basing on them. We used plant biomass and arthropod
abundance data from the Jena Experiment and classified the 427 insect and spider species to
13 functional groups using cluster analysis. Using these functional groups we calculated
multitrophic functional group interaction webs and compared communities based on differing
plant species richness.

Results/Conclusion

Interaction webs basing on less diverse plant communities showed reduced complexity in
terms of connectance as well as diversity and strength of interactions among functional groups.
The strongest effects were found for interactions between adjacent trophic levels indicating
that these were mainly trophic interactions, while significant interactions among plant and
carnivore functional groups were generally rarely present. Reduced interaction diversity has
the potential to decrease and therefore destabilize ecosystem processes. We conclude that the
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loss of basal producer species leads to more simple structured and less linked species
assemblages which may have crucial implications for the stability of the whole community.

C2-04: Cross-taxon congruence of six species groups in European farmland
Gisela LUscherl, Manuel K. Schneiderl, Philippe Jeanneret!
1Agroscope Reckenholz-Tanikon ART, Zurich, CH

In the EU FP7 project BioBio, potential biodiversity indicators are currently being examined in
16 - 20 farms within each of 16 case study regions across Europe. Each case study region
represents a typical production system (i.e. specialist field crops, horticulture and permanent
crops; specialist grazing with cattle and other livestock types; mixed crop and livestock
farming). 28 candidate indicators for genetic, species and habitat diversity as well as 14
indicators for agricultural management practices which relate to biodiversity were selected.
Vascular plants, earthworms, spiders, bees, butterflies and grasshoppers were assessed in
typical fields and habitats of the agricultural landscape following a standardised design and
common methods. Here, the cross-taxon congruence of these six species groups in a
mountainous region of Switzerland is investigated and compared with other case study regions.
The findings provide information on appropriate surrogates as indicators to estimate
biodiversity in farmland.

C2-05: Effects of landscape context and management on natural enemies of insect pests
Emily Martin™?, Chan-Ryul Park®, Dowon Lee”, Bjorn Reineking®, Ingolf Steffan-Dewenter

'Department for Animal Ecology and Tropical Biology (Zoology I11), University of Wiirzburg,
Woiirzburg, DE

2Complex Terrain and Ecological Heterogeneity (TERRECO), University of Bayreuth, Bayreuth,
DE

3Complex Terrain and Ecological Heterogeneity (TERRECO), Korea Forest Research Institute,
Seoul, KR

*Complex Terrain and Ecological Heterogeneity (TERRECO), Seoul National University, Seoul, KR

Landscape context and management intensity are major determinants of biodiversity patterns
in agricultural landscapes, however it is still unclear how they influence the distribution of
natural enemy species and their efficiency for biological pest control. In the intensively
cultivated agricultural landscape of the Haean catchment, South Korea, we investigated the
influence of landscape structure and local management on the abundance and diversity of
insect natural enemies in crop fields, and on their performance for pest control at multiple
spatial scales. Birds, syrphid flies, parasitoid wasps and predatory beetles were thus sampled in
32 annual crop fields differing in landscape context and management intensity. Associated
herbivory rates and crop biomass were measured in the same fields. We then tested the
hypotheses that enemy diversity and abundance are higher, and associated damage rates
lower, in landscapes with higher proportions of non-crop habitats, and that different organisms
are affected by landscape context and management at different spatial scales. Moreover,
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although damage rates did not differ between organic and conventional management, we
found predator richness and abundance to be higher in organic fields, suggesting that natural
enemies may effectively compensate for reduced pesticide application in less-intensively
managed fields.

C2-06: Specialization of plant-pollinator systems and community stability
Gita Benadil'z, Nico BIUthgenz, Thomas Hovestadtl, Hans-Joachim Poethke®

'Field Station Fabrikschleichach, University of Wirzburg, Rauhenebrach, DE
2Department of Animal Ecology and Tropical Biology, University of Wiirzburg, Wirzburg, DE

A major task for ecologists is to identify traits that affect the vulnerability of species and
communities to environmental change. Ecological specialization has often been proposed as an
important traits that influences robustness to disturbances. Whereas good support for a
positive relationship between ecological specialization and vulnerability at the species level
exists, few studies have explored the relationship between specialization and stability at higher
levels of organization. Moreover, most previous studies have focused on dietary specialization
of predators on prey organisms, while other types of ecological interactions have largely been
neglected. Here, we present a study of the relationship between specialization of plant-
pollinator systems and community stability that uses a recently developed mechanistic model
of plant-pollinator dynamics. Since previous analyses have shown that without further
assumptions coexistence of multiple plant and pollinator species is unstable due to a
reproductive disadvantage of rarer species, we first introduce a classical stabilizing mechanism,
niche differentiation of plant species in competition for space. Two measures of community
stability were calculated as a function of pollinator specialization and degree of plant niche
overlap: Resilience, the return rate of the system after a small perturbation, and the size of the
attractor region around the coexistence equilibrium. Whereas resilience increased with
increasing pollinator specialization, the size of the attractor region showed a bimodal pattern.
The results of our analyses show that the relationship between specialization and stability
depends on the level of organization studied as well as the concept of stability applied.

C2-07: Consumer diversity and identity effects on natural prey in aquatic food webs

Joanna Fi/ipl, Helmut HiIIebrandl, Stefanie Moorthi®

"Institute for Chemistry and Biology of the Marine Environment (ICBM), Wilhelmshaven, DE

A number of recent studies have investigated the effects of consumer diversity on prey
assemblages by manipulating their richness. It turned out that food web configurations
critically affect the outcome of such experiments. A recent modelling approach confirmed that
these configurations can profoundly influence ecosystem processes.

In our study, we investigated the effects of consumer diversity and their degree of

specialization on prey biomass, diversity and composition in microbial microcosms using
herbivorous ciliates as consumers and microalgae as prey. Three consumer diversity levels
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were established altering consumers richness and specialization by adding differently
specialized ciliate species to a natural phytoplankton prey community. Ciliates differed in
feeding preferences and grazing rates, but also in feeding strategies. The presence of natural
ciliates was taken into account in our data analysis. Additionally, we added Daphnia magna to
half of our treatments to enhance the complexity of our food web.

Although we found no diversity effects of the manipulated ciliate assemblage on algal biomass,
producer evenness was affected negatively by ciliate diversity. Furthermore, identity had
negative effects on the natural ciliate assemblage with regard to their biovolume and
evenness. Negative bidirectional interactions were also detected between Daphnia magna and
the manipulated ciliates, whereas Daphnia magna itself reduced biomass of both prey and
natural ciliates. In conclusion, our study indicates that diversity and identity of intermediate
consumers are important factors shaping communities within and across different trophic
levels in aquatic food webs.

Poster Presentations

C2-P1: Plant functional types which favour the installation of predatory mites
Pia Parolinl, Cécile Breschl, Audrey Errardl, Christine Poncet’
'Institut National de la Recherche Agronomique (INRA), Sophia Antipolis, FR

Plants with special functional types may favour the establishment of predatory mites to protect
crop plants from pests. The addition of such plants to crop systems can have positive effects on
the productivity of crops and enhance biological pest control. Additional plants such as banker
plants may provide shelter or food for beneficial organisms which influence the interactions
between phytophagous arthropods, beneficial organisms and culture plants. However, despite
the clear function of their presence, there is a lack of scientific knowledge of why plant species
act as banker plants, and which plant morphologies and structures enhance the desired
proliferation of the beneficial organisms. Consequently, only few species of banker plants are
in use. If we know more about the morphologies which bear positive implications for the crop
system, we can choose additional local plant species instead of potentially invasive ones. We
then can increase the efficiency and optimization of banker plants in biological pest control. In
order to analyse which plant functional types enhance the reproduction of predatory mites, we
chose 8 species of plants differing in plant architecture, the presence of pubescence, domatia
or waxes, leaf texture, etc. The results showed that in a system with rose crops, spider mites
(Tetranychus urticae) and predatory mites (Amblyseius californicus), plant growth and the
development of both pest and predator mites was clearly affected by the presence of banker
plants. Two plant species were responsible for best predator installation and rose growth, both
of which had acarodomatia on their leaves which favoured the installation of predatory mites.
With this knowledge, practical solutions for biological pest control as an alternative to chemical
control are optimized with the aid of additional plants in the system.
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C2-P2: Predation on artificial caterpillar models across a disturbance gradient
Katerina Tvardikova™, Vojtech Novotnyl'2

'Facutly of Science, University of South Bohemia, Ceske Budejovice, CZ
*Biology Centre AS CR, Institute of Entomology, Ceske Budejovice, CZ

One possible mechanism underlying caterpillar losses in the tropics is an increase in predation
due to habitat degradation, and changes in predator communities. Leaf rolls have been
assumed to protect caterpillars against predators, and recent experimental evidence confirms
that leaf refuges improve caterpillar survivorship especially in the presence of birds, ants, or
wasps. But leaf refuges can also serve as a clue to predators. Some observations suggest that
they are not always effective protection against birds and wasps that are able to open leaf
folds.

Therefore, relative levels of predation on exposed and concealed artificial caterpillar models
were compared across a gradient of disturbance in Papua New Guinea. Four 2250-m transects
were established in each habitat type (lowland closed-canopy primary forest, lowland open-
canopy primary forest, lowland secondary forest, and primary forest at 1700m a.s.l.) where
artificial caterpillar models were placed on 30 trees per plot and checked after every 24 hours
of exposure period for 5 days. In total, 3000 caterpillars were exposed in each experimental
plot.

General linear mixed model analysis suggested that effects of habitat type on caterpillar
predation differed significantly among plots. However, concealed caterpillars were predated
less (13.5%) than exposed caterpillars (26.27%) in all experiment. Attacks on caterpillars
increased with disturbance (19.78% - 34.5%), and attacks were also more frequent at higher
elevation (34.5%). Markings on plasticine models were used to establish possible predators.
Ants were the most common predators in disturbed areas (10.2+0.45%), and less common at
higher elevation (4.8+0.3%). Birds predated most of the caterpillars at high elevation and
compensated for missing ants. The other important predators were wasps, parasitoids, and
mammals. Shifts in predator dominance among the habitats were observed in most of the
plots. Vegetation cover, tree density and were correlated with mean predation in transects.

C2-P3: Soil heterogeneity does not explain a boreal productivity-diversity gradient
Michael Gundalel, Alex Fajardoz, Richard Lucasl, Marie-Charlotte Nilssonl, David Wardle®

'swedish University of Agricultural Sciences (SLU), Ume3, SE
’Centro de Investigacion en Ecosistemas de la Patagonia, Coyhaique, CL

Many studies at the regional scale have found either negative or hump-shaped relationships
between productivity and diversity, and some theories propose that these occur because soil
resource heterogeneity is either lower or less important in more productive environments.
However, there have been few explicit tests of these theories in natural ecosystems. We
evaluated the relationship between soil resource heterogeneity and plant richness within a
well characterized system of 30 islands in northern Sweden across which soil fertility and
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therefore productivity declines, and species richness increases, as a consequence of ecosystem
retrogression. On each island we quantify spatial heterogeneity of five soil variables (NH,"-N,
amino N, PO,-P, microbial biomass, and decomposition), and plant community composition.
Using a hierarchical Bayesian approach, we estimated mean semivariograms of each variable
for each island size class to compare three components of spatial heterogeneity: total
variability, spatial grain, and patchiness. This analysis showed that within island total variability
of soil variables was usually lowest on small islands, where species richness was highest and
productivity lowest. We did not detect any significant across-island correlations between
whole-plot plant species richness and either whole-plot standard deviation or coefficient of
variation of any soil variable. Using partial Mantel tests, we found that mean correlation
coefficients between within plot plant community composition (i.e. 2 PCA axes) and the five
soil variables were never significant for any island size class, and did not differ between island
size classes. Our findings therefore did not provide any evidence that soil resource
heterogeneity controls the productivity-diversity relationship in this system, and suggests other
mechanisms are primarily responsible.

C2-P4: Phylogenetic community structure of ant communities along a succession gradient
Rossa Ng’endol, Lars Opgenoorthl, Martin Braendlel, Jochen H. Bihnl, Roland Brand!'
'Department of Ecology-Animal Ecology, Philipps-Universitat, Marburg, DE

The mechanisms leading to phylogenetic community structure in local assemblages have
become a major focus in recent community studies. Studying the phylogenetic structure of an
ecological community can provide insights into the relative importance of different processes
structuring that community. We aimed at measuring the phylogenetic structure by determining
the processes structuring the ant communities occurring in 12 sites along a forest succession
gradient, in the tropical secondary forests of Brazil. Two null models were applied on the
metrics, in order to detect potential processes generating the community patterns. We also
tested the influence of metrics used, succession and taxonomic scale, on the estimates of
phylogenetic community structure. The observed over-dispersion and clustering across the
sites depended on the metric and null model used, and to an extent the forest succession
stage, possibly due to variation in the strength of ecological processes among habitats or
distribution of ecologically important traits. On average, the phylogenetic structure of ant
communities was clustered when a single ant genus Pheidole was used, while over-dispersion
was observed when several ant genera were in consideration. This suggests that competition is
increasingly evident as ant communities are defined to include greater phylogenetic diversity.
That a single ant genus Pheidole likely forms non-interactive assembly is a notion in contrast
with many studies which suggest that competitive interactions structure closely related
communities. Our findings show that the phylogenetic structure of ant communities depends
on interplay of several factors, most of which still need to be comprehensively researched on.
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C2-P5: Ontology-based data-integration on biotic interactions in a changing climate
Andreas Gohlkel, Oliver Archnerz, Carl Beierkuhnleinl, Camilla Wellstein®

'Department of Biogeography, University of Bayreuth, Bayreuth, DE
’Bayreuth Center of Ecology and Environment Research, Bayreuth, DE

The ecological consequences of climate change in all their dimensions are not yet fully
understood. In this context, data integration by means of ontology is a novel tool to deal with
data heterogeneity and complexity. The application of ontology offers the possibility to
interlink ecological data beyond data treatments within single disciplines. The Bavarian
research cooperation FORKAST (“Climatic Impacts on Ecosystems and Climatic Adaptation
Strategies”) integrates 17 different sub-projects across various ecological disciplines. Here we
integrate data from three sub-projects working on the impact of climate change on the
biodiversity of mountain grasslands in the National Park Berchtesgaden, Germany. Specifically,
we use our own data and available databases across different trophic levels to design a
semantic web which was derived by the Extensible Observation Ontology (OBOE, Madin 2007).
In this way, new ecological hypotheses and research gaps may be identified, e.g. within the
field of biotic interactions and their outcome for ecosystem functions such as phenology and
pollination. Besides extant application, an ontology-based data organization allows for further
specific evaluations independent from the data collector and without loss of data and
metadata information. Our paper aims to push the frontier of ecologically focused climate
change research toward a more intense interdisciplinarity.
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C3 Seed dispersal and predation: Interactions, ecosystem
functions and services

Oral Presentations

C3-01: Why is the rare dispersal mechanism hygrochasy so common around the world?
Gesine Pufal", Phil Garnock-Jones’

1Ecosystem Functions Group, Leuphana University, Lueneburg, DE
%School of Biological Sciences, Victoria University, Wellington, NZ

Hygrochasy, the opening of a fruit in response to moisture and subsequent dispersal of seeds
via raindrops, is predominantly known from plants in arid regions. The evolution of this unusual
dispersal mechanism is mostly associated with temporal and spatial dispersal restriction, the
spreading of germination risks, safe site strategies or protection against seed predators. In
recent years, however, hygrochasy was also shown in a number of plant species from different,
non-arid habitats around the world.

The aim of this study was to test whether hypotheses developed for hygrochasy in plants of
arid regions apply to unrelated hygrochastic species in different habitats globally.

Hygrochastic species of the Aizoaceae (Southern Africa) and Veronica (Plantaginaceae) (New
Zealand) were compared with hygrochastic Oenothera (Onagraceae) (Northern America) in
dispersal experiments and cluster analyses of morphological data, environmental and
distribution data was carried out. Character evolution of dispersal mechanisms was also traced
in all study groups.

For Aizoaceae and Veronica, strong support for some hypotheses was shown, whereas most
present day hygrochastic Oenothera do not seem to conform to them. However, Oenothera
evolved as part of the Madro-Tertiary flora, when the temporal restriction of dispersal might
have played an important role in response to dry, highly seasonal climate with unpredictable
rainfall and hygrochastic capsules would have been highly advantageous. Therefore,
hygrochasy seems to be an ancient relict, which is still present in most species of one
Oenothera subclade.

In conclusion, hygrochasy is a very successful strategy for various plant taxa if the restriction of

dispersal in space and time is advantageous, for example in regions with restricted rainfall or a
heterogeneous environment with small suitable habitat patches.
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C3-02: Dispersal distance as a limiting factor for vegetation recovery in arid systems
Niels Dreberl, Jens Oldelandl, Gretel (M.W.) Van Rooyenl'2

'Biodiversity of Plants, Biocentre Klein Flottbek and Botanical Garden, University of Hamburg,
Hamburg, DE
2Department of Plant Science, University of Pretoria, Pretoria, ZA

Many species from arid environments evolved towards short dispersal distances to cope with
the patchy distribution of favourable microsites for germination and establishment.
Recruitment is most likely to be successful near the mother plant in vegetation patches
functioning as safe sites. The persistence of a plant population depends to varying degrees on
the local seed production, recruitment from soil stored seeds and arrival of diaspores from
nearby plant communities. We analyzed the similarity of seed bank communities of different
microsites across a fence-line in arid shrublands of Namibia. Microsites included shrubs, which
proved to effectively trap dispersing seeds and accumulate large and diverse seed pools in
understorey soil. Despite a long history of contrasting grazing regimes, seed bank communities
were still similar in composition, with short-lived, atelechoric species depending on
regeneration by seed being represented the most. However, high grazing pressure increased
abundance of species with vegetative traits and diaspore traits permitting them to persist. This
excluded key species important for ecosystem functioning, such as the anemochorous grass
Stipagrostis uniplumis. The presence of only a very few remnants in standing vegetation and its
nearly depleted soil seed bank even in refuge providing shrub understoreys suggest that sexual
reproduction is hindered by grazing livestock, and the arrival of diaspores from populations at
the adjacent rangeland is insufficient. Overall, the low amount of seeds of species negatively
related to high grazing pressure across microsites in the degraded environment indicates that
the replenishment of seed banks governed by secondary dispersal is provided for local species
pools only. Consequently, the restricted dispersal ability of many plant species from the arid
Nama Karoo can be regarded a major limiting factor for local survival and re-establishment in a
post-grazing scenario, respectively.

C3-03: How pollen and seed dispersal shape spatial genetic structure of Neotropical figs
Katrin Heerl, Christopher W. Dickz, Edward Allen Herre3, Elisabeth K. V. Kalko™*

'Institute of Experimental Ecology, University of Ulm, Ulm, DE
2Herbarium, University of Michigan, Ann Arbor, US
3Smithsonian Tropical Research Institute, Balboa, PA

In most tropical tree species, seeds and pollen are dispersed by animals. As they are often very
mobile, the direct assessment of dispersal distances is a challenging task. Genetic methods
allow determining the spatial genetic structure (SGS) in plant populations and thus, the indirect
assessment of the spatial scale of gene flow via seed and pollen dispersal. In Neotropical Ficus
species (Moraceae), pollen is transported over large distances (>> 1 km) by mutualistic fig
wasps (Agaonidae). Fruit-eating bats (Phyllostomidae, Chiroptera) are the main seed dispersers
for many Ficus species. They effectively disperse large amounts of viable fig seeds, but actual
dispersal distances are unclear. We used highly polymorphic microsatellites to determine SGS
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in several Ficus species from tropical lowland forests in the Barro Colorado Nature Monument,
Panama.

Bayesian cluster analysis did not reveal any population substructure for F. insipida sampled at
different sites along a 40 km stretch of the Panama Canal. Thus, there seems to be substantial
gene flow that we attribute to the long distance pollen dispersal by wind-borne fig wasps.
However, we discovered significant SGS at a smaller scale: kinship—distance curves revealed
significant SGS below 500 m. As pollen dispersal can be disregarded as a cause for SGS at this
spatial scale, it strongly indicates spatially restricted seed dispersal. As phyllostomid bats use
temporal feeding roosts for fruit consumption which are generally located within 50 — 200 m
around the fruiting tree, we propose that most seed dispersal events take place within the
range of temporal feeding roosts.

C3-04: Realistic seed mimics to model dispersal and seed bank development in grasslands
Matus Gdborl, Maria Pappl, Tibor Tétha, Péter Térékz, Orsolya Valké™?

1Deptartment of Botany, University of Debrecen, Debrecen, HU
’Deptartment of Ecology, University of Debrecen, Debrecen, HU
*Research Institute for Soil Science and Agricultural Chemistry, HAS, Budapest, HU

Though surface dispersal and seed bank formation are key issues in population dynamics, still
little is known about importance of factors involved. Our project uses realistic seed mimics
made of polyethylene and with size, shape and specific gravity in the range of Central-
European seed flora.

We model long-term surface dispersal and burial of seed mimics. The effect i) of size and of
shape of propagules (small/large, round/flattened), ii) of soil type (light Humic Sand/heavier
Meadow

Solonetz) and iii) of management (fenced/grazed) were studied.

Experimental plots were established in various lowland grasslands in East-Hungary. Particle size
distribution and penetration resistance of studied soils has been correlated with the mimics’
burial rate.

Altogether 320,000 beads have been placed in autumn 2008. Sampling occurs two times a year.
Digging of small soil monoliths, cutting thin layers then washing out of plastic beads through a
set of sieves are main steps of data collection.

Clear effect of bead size, of physical soil conditions and of management on dispersal and burial
were found. 1) Lower recovery rate of beads in grazed sites compared to fenced ones indicate
significance of domestic livestock in dispersal. 2) Surface dispersal of large beads was more
affected by grazing than of smaller ones. 3) Smaller beads moved to deeper layers in a larger
portion than did the large ones. 4) In Solonetz sites more beads penetrated into deeper layers
than on Sand ones, which can be linked to the formation of more stable macropores in
Solonetz due to its finer texture. 5) Contrary to other published results, no significant effect of
shape on vertical seed displacement or surface dispersal was found. 6) Penetration proved
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slow as most beads still stay close to the surface after 18 months. On sand only 10% of the
recollected small and 4% of large beads sunk from the uppermost 12.5 mm layer while 96.0%
of small and 98.7% of large ones still can be found in the upper 25 mm.

C3-05: Crucial phases in the failing seed production of declining juniper populations
Robert Gruwezl, Kris Verheyen1
1Laboratory of Forestry, Ghent University, Gontrode, BE

The latest decades different studies recorded a dramatic decline of common juniper (Juniperus
communis) in northwest European lowlands. An important cause of this decline is the lack of
natural regeneration. Low seed vitality seems to be one of the main bottlenecks in this process.
Although a negative relation between both temperature and nitrogen and seed viability is
revealed, the underlying mechanisms remain unsolved. In order to unravel this puzzle, it’s
important to understand in which phases of the seed production the main defects are situated.
In this study, we compared the seed vitality of populations with and without recruitment. We
examined three seed phases: (1) gamete development phase; (2) fertilization and early embryo
development phase; (3) late embryo development phase. We studied over 3000 seeds and
found that the percentage of viable seeds after the first two phases remained the same for
populations with or without recruitment. After the last phase, populations without recruitment
showed a significant lower percentage of viable seeds. These results suggest that the late
embryo development is the problematic phase in seed development. To unravel the
mechanisms behind the low seed vitality of common juniper further research should focus on
this phase.

C3-06: Does gastropod seed dispersal facilitate herb migration in beech forests?
Manfred TUrkel, Jan Engelz, Markus Fischera, Rainer Meyh'c’)fer", Wolfgang W. Weisser"

Technical University Munich, Munich, DE

ZFriedrich—SchiIIer—University, Jena, DE

*Plant Ecology Group, University of Bern, Bern, CH

“Institute of Plant Diseases and Plant Protection, Leibniz University, Hannover, DE

European beech forests harbour a diverse and abundant herb community. Many of these herb
species are thought to be ant-dispersed (myrmecochores). However, ants can be rare in
mature beech forests due to unfavourable conditions and thus seed dispersal might be limited.
In a recent study, slugs were identified as seed dispersers of myrmecochores in a Central
European beech forest and thus might substitute ants as dispersers. Here we used 105 beech
forest plots to test whether myrmecochore presence and abundance is related to ant or to
gastropod abundance and whether experimentally exposed seeds are removed by gastropods.
We also used a modelling approach to estimate seed dispersal distances by red slugs (Arion
rufus). Myrmecochorous plant cover was positively related to gastropod abundance, but
negatively to ant abundance. Gastropods were responsible for most seed removal and
elaiosome damage, while insects (and rodents) played minor roles. The seed dispersal
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distances by red slugs averaged several meters, exceeding the distances by many ant species
and matched well with migration rates of herbs in forests. We suggest that these terrestrial
gastropods can generally act as seed dispersers of myrmecochorous plants or even substitute
myrmecochory. Gastropods might be of great importance for herb migration in forests.

C3-07: Landscape factors affecting Parakeet damage to sunflower fields in Israel
Jessica Schdckermannl, Alexandra-Maria KIeinl, Yael Mandelik?

lEcosystem Functions Group, Leuphana University, Lueneburg, DE
’Hebrew University of Jerusalem, Jerusalem, IL

The Rose-ringed Parakeet (Psittacula krameri) is invasive in many countries throughout the
world. As this cavity-nesting bird is aggressive, it is considered to harm local bird populations by
using their nesting places and reducing their breeding success. The Parakeet is also a pest to
agriculture, where it affects sunflowers, pomegranate, pecan nuts and maize crops. In
sunflowers, they visit the fields in big flocks and consume large amounts of seeds. Interestingly,
only some farmers in our research area, in the Judean Foothills in Israel, reported damage,
while others did not have problems caused by birds. Our goal was to determine if habitat
elements in the surrounding landscape of sunflower fields affect Parakeet damage to crops.
We assumed that structures which serve as resting places and watch points, also called bird-
standing-points (SP), influence the damage mediated by the Parakeet. Trees, fences and
electric lines have been considered SPs in this research. We measured the distance to the
closest SP and estimated the crop damage by counting absent seeds of 50 sunflowers. Data
collection was done at the border of the field closest to SPs to compare it with sunflowers in
the centre of the same field as well as with sunflowers at the other side of the field. Data has
been collected across 20 fields. Bird SPs within a range of 50m in the surrounding landscape of
the sunflower fields increased the damage to harvest with an average of 16%, with a maximal
damage of up to 57%. But when the distance between the closest SP and the sunflower field
was less than 50m we found on average less than 0.3% damage. To reduce damage made by
birds, farmers should avoid growing sunflowers closer than 50m to SPs. By helping farmers to
reduce crop damage, aspects of agriculture and nature conservation can be combined. With
better planning, Parakeet habitats can be reduced, with the long-term conservation goal to
control the populations of this invasive bird species.

C3-08: Nectar robbery influences pollinator behaviour and pollen transport

Carolin Mayerl, Charles Dehonl, Valérie Cawoyl, Anne-Laure Jacquemart:l

!catholic University of Louvain, Louvain-la-Neuve, BE

It has been thought that nectar robbery is detrimental for a flower and its reproductive
success. However, evidence is rising that even floral parasites sometimes contribute to

pollination or change the behaviour of actual pollinators which increases the chance of cross
pollination. A species that could profit from higher amounts of outcross pollen is Aconitum
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napellus spp. lusitanicum (Ranunculaceae), a species suffering from inbreeding depression
which has been reported to be pollinated but also robbed mainly by bumble bees.

We tested whether simulated nectar robbery would influence flower visitor behaviour and the
distance and amount of possible pollen transport. We set up experimental patches of five
plants each where about 50% of the flowers were manipulated: 1) nectaries were cut to
simulate theft; 2) corollas were sliced to simulate robbing; 3) flowers were protected against
robbery, or 4) left untreated. Preliminary results show that bumble bees (Bombus pascuorum)
visited less flowers per inflorescence in patches were corollas had been sliced (Kruskal-Wallis:
)(2 = 8.63; p < 0.04) and spent less time on artificially robbed flowers (X2= 35.77; p <0.001).

In a second experiment, we marked anthers of flowers that had been artificially robbed or left
untreated (control) with fluorescent dye (pollen analogue) and collected the stigmas of flowers
along a transect. The proportion of stigmas with dye as well as the abundance of dye declined
much quicker with distance for the robbed transect (less than 70% at 10 m compared to still
100 % at 35 m) and high dye abundance (with > 100 particles only up to 5 m compared to 13 m)
indicating that flower visitors indeed left the unrewarding patch quicker and flew farther.

C3-09: The effects of limited resources on predatory hoverfly Episyrphus baltaeatus
Michael Kahatol, Rainer Meyhéferl, Hans - Michael Poehling1
Ynstitute of Plant Diseases and Plant Protection, Leibniz University Hannover, Hannover, DE

The foraging behaviour of aphidophagous predators is key in conservation biological control
more so for species relying as larva and adult on different foods. For reproduction pollen is
essential while carbohydrates are necessary to maintain foraging activities. In agricultural
landscape Episyrphus balteatus is one of the most important aphid specific predators.
However, in these fields the spatial and temporal patterns of crops changes and hence food
availability also varies. This may prohibit syrphids effectiveness. Thus, an understanding of their
foraging behaviour is necessary. Therefore we studied the impact of resource availability on
egg laying. Individual mated female syrphids were released in net cages with a rape plant
infested with Brevicoryne brassicae while pollen and sugar were manipulated to simulate
limited food resources. As a control, pollen and sugar were provided throughout the lifespan
while the treatments included: pollen only, sugar only, withdraw of pollen from 1% to 11" day
and from 11" to 25™ day. The laid eggs were counted daily and foraging behaviour was
recorded with a video observation system. The results show that in general syrphids contacted
the food patch quite often before day 11. From day 11 onwards egg laying started, but visiting
frequency decreased. When syrphids fed on pollen and sugar throughout their life span they
laid 2 times more eggs as compared to different shortage treatments. In general the highest
longevity occurred if pollen and sugar were available, while feeding on sugar reduced longevity
to halve. These results demonstrate that pollen availability is essential for syrphid survival and
egg laying. Consequently, a lack or sparse distribution of pollen sources in syrphid food patches
at the beginning of its life cycle strongly impairs egg laying intensity and reduces longevity.
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Poster Presentations

C3-P1: Recent dispersal of two regional adventives in an East-Hungarian landscape
Matus, G.l, Papp, M.
1Faculty of Science and Technology, Debrecen University, Debrecen, HU

Propagule limitation often forms a major constraint in plant dispersal. The rate of invasiveness
of species varies greatly according to propagule production and dispersal capacity. Mechanisms
affecting regional and transcontinantal adventives are basically identical.

Species capable to exploit human transport facilities and to tolerate increased disturbance
frequency can act as invaders.

Invasion of two annuals, Secale sylvestre (Poaceae) and Myrrhoides nodosa (Apiaceae) has
been analysed in East-Hungary to reveal the importance of specific traits for contrasting
dispersal abilities. Both species have been detected in the region first in the last decade and
their spread has been documented through repeated mappings.

The submediterranean Myrrhoides, found first by an abandoned camping in Nagyerdd forest of
Debrecen, has shown slow dispersal along forest paths. Accidental establishment of far-lying
outposts then gap filling between occupied stands are its main dispersal features. Heavy seeds
is a likely reason for slow dispersal. The persistent seed bank can, however, guarantee
population survival when early weed control prevents seed set. Late cutting after seed set can
promote dispersal and help the plant to leap major dispersal barriers (paved roads, tram lines).
We assume that the species will occupy the forest in the next few decades.

The psammophyte, Secale, possibly introduced to the Nyirség region by Robinia saplings from
Central Hungary, became already established on a 80 km” area Its preferred habitats include
young, regularly rototilled Robinia plantations and adjacent sandy grasslands. The major
dispersal tools are the cultivation machinery and ectozoochory by grazing sheep.

Its excellent dispersal capacity stems from long, hairy aristae and fragile spike axes. Analysis of
soil seed bank of Secale dominated Robinia plantations revealed no persistent seeds. Its further
spread is very likely as most suitable habitats are still unoccupied within the region.

C3-P2: Organic farming effects on fitness and seed predation of phytophagous carabids
Sabine Wamserl, Klaus Birkhoferl, Tanja Dérnerl, Volkmar Woltersl, Tim Diekétter®
1Department of Animal Ecology, Justus-Liebig University, Giessen, DE

Organic farming enhances the diversity of many taxa, amongst them the abundance and
richness of vascular plants. Yet, while organic farming benefits many plant species of

conservational interest, it also leads to a considerable rise in the number and phytomass of
undesirable arable weeds. High abundance and diversity of plants in organically managed
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fields, however, also go along with high abundance and diversity of seeds. Thus, organic
farming may not only increase plant diversity but also biological weed control by providing
ample resources for seed predators, such as carabid beetles. To detect the impact of
agricultural management on the condition of seed predators and their feeding activity, we
carried out cafeteria experiments with four arable weed species and the carabid Harpalus
affinis from winter-wheat fields that were either organically or conventionally managed and
with high or low shares of organic fields in their surroundings. Body size of carabid beetles was
significantly higher in fields with an organic context, independent of the local management.
This indicates that in spring, when H. affinis predominantly breeds, beetles will find more
resources in the organic than the conventional landscape. Since carabids switch between
different localities in their life cycles, however, this impact of management may not be
detectable at the field but rather at the landscape scale. In addition, highest seed predation
immediately after field collection and no difference in the beetles’ condition between
treatments suggest that later in the season, H. affinis was generally food limited. Further
studies are required to determine whether the positive impact of the amount of organically
managed fields on body size and the tendency of larger beetles to consume more seeds de
facto results in an increased potential of carabid beetles to successfully control arable weeds in
organic agriculture.

C3-P3: Crop seed predation by ants, pesticides, and farmers’ income in Indonesia
Iris Motzkez, Thomas Wanger“, Navjot Sodhih3, Teja Tscharntkez, Alexandra Klein*

lEcosystem Functions Group, Leuphana University, Lueneburg, DE

ZAgroecoIogy, Georg-August-University, Gottingen, DE

*Department of Biological Science National University of Singapore, Singapore, SG
‘U niversity of California, Stanford, US

Tropical small-scale farmers rely on sustainable food production, but crop seed predation by
ants can cause significant food and income losses. Here, we used household questionnaires
and an experiment to quantify the hitherto unstudied effect of seed predation on four
vegetable crop species (eggplant, cucumber, chili pepper and carrot) and the resulting impacts
on net income of smallholders in Sulawesi (Indonesia). Because pesticides were routinely
applied, four insecticide and herbicide treatments were implemented in 15 vegetable
plantations to assess their effect on ant seed predation. Mean percentage of seeds removed or
damaged per plot was 42%, 49.4%, 48%, and 50.6% for cucumber, eggplant, chili, and carrot,
respectively, and was halving the farmers’ income after considering initial and operational
costs. Interestingly, none of the pesticide applications had an effect on seed predation
quantity. While pesticide treatments can have positive or negative effects on ant abundances,
depending on the species identity, there was no effect on the abundance of all ant species. In
addition, at least one dominant ant species occurred on each plot, but the two most abundant
species rarely occurred on the same plot. Given the consistently high abundance of ants on all
plots and the compensating pesticide effect on ant species, the consistently high predation rate
appeared to be due to functional redundancy across plots. We suggest that overseeding could
be a promising and environmental friendly approach increase crop yield.
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C3-P4: Pollen beetles and pollinators on Brassicaceae species differing in plant size
Hella Schlinkertl, Catrin Westphall, Carsten Thiesl, Teja Tscharntke®
lAgroecoIogy, Department of Crop Sciences, Georg-August-University Gottingen, Gottingen, DE

Plant species need to cope with herbivores reducing their fitness. In Brassicaceae, pollen
beetles (Meligethes sp.) belong to the most important herbivores on Brassicaceae, because
they can destroy high percentages of flower buds and thereby inhibit the development of pods
and seeds. Counteractively, pollinators raise the fitness of plants while increasing seed set
through effective pollination. In this study we focus on the relative role of plant height, flower
diameter and estimated flower cover on the abundance of pollen beetles and pollinators
across Brassicaceae species differing in plant height. We tested the hypothesis that pollen
beetles and pollinators are most attracted by plant species offering a high quantity of food
resources in that they are big and have large and numerous flowers. We established a common
garden experiment using 25 Brassicaceae species differing in size (four 1 m? plots per plant
species). Plant height gradient ranged from species with mean heights of 6 cm to 115 cm. We
assessed the number of adult pollen beetles on flowers of 10 plant individuals per plot at the
time of full blossom. Flower visiting pollinators were recorded at plot level during 5 min
observation intervals that were replicated three times at the time of full blossom. Numbers of
pollen beetles ranged from 0 to about 4430 per m?, number of pollinators from 4 to 82 per m2.
Results show that pollen beetle abundance is positively related to plant height and flower
diameter while no effect of flower cover could be shown. Pollinator abundance is positively
related to plant height and flower cover while no effect of flower diameter could be shown.
Thus, high plant species appear to be more apparent to their herbivores such as pollen beetles,
reducing their fitness, as well as to their pollinators, increasing plants fitness. The advantage of
being tall and attractive to pollinators appears to come at the cost of being more attacked by
enemies.
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C4 Ecological Interactions

Poster Presentations

C4-P1: Relative importance of mixotrophy along gradients of light and loss-rates.
Robert Fischerl, Helmut HiIIebrandl, Robert Ptacnik’

'Institute for Chemistry and Biology of the Marine Environment (ICBM), University of
Oldenburg, Wilhelmshaven, DE

Mixotrophic organisms are able to combine photoautotrophy and phagotrophy as modes of
nutrition. Therefore mixotrophs require cellular structures for both, photosynthesis and
phagotrophy. This trade-off affects the competitive success of mixotrophs in microbial food
webs. Moreover, the potential simultaneous role of a mixotroph as a competitor and as a
predator to more specialized organisms (such as pure autotrophs) leads to a reconsideration of
the classical theory of the microbial food web.

We studied the competition between mixotrophic (MF) and heterotrophic flagellates (HF) in
artificial food webs, applying gradients of light and loss rate in continuous cultures (chemostat).

Given that the mixotrophic strategy depends on the availability of light and that mixotrophs
exhibit a lower minimum prey concentration for zero net growth but show considerably lower
maximum growth rates as opposed to heterotrophs, the outcome in the competition between
MF and HF is predicted by the combined effect of light and loss rate. Since mixotrophs may
utilize nutrients ingested with their prey more efficient compared to heterotrophs, nutrient
turnover in microbial food webs should depend on the dominance of MF vs. HF, enhancing
conditions favourable for MF under dominance of MF and vice versa.

C4-P2: Non-consumptive effects of spiders on herbivore and carnivore prey
Hellena Binzl, Roman Bucherl, Martin Entlingl, Florian Menzel®

'Ecosystem Analysis, University of Koblenz-Landau, DE
’Institute of Zoology University of Mainz, DE

In trophic interactions, predator effects on prey populations through consumption are often
exceeded by non-consumptive effects that predators elicit on prey behaviour. Spiders can elicit
strong antipredator behaviour in both insects and other spiders. However, antipredator
behaviour has only been investigated in a limited number of insect and spider species. In
addition, the mechanisms involved in the detection of predation risk (i.e., predator presence)
have rarely been explored in terrestrial systems. We will investigate the occurrence and
strength of antipredator behaviour across 18 spider and 18 insect species covering a wide
taxonomic range. We are performing behavioural arena experiments in which individuals may
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choose between filter papers with and without spider cues. In addition, activity of potential
prey (time spent immobile, distance moved and velocity etc.) in absence and presence of such
cues will be analysed using video records. The selection of study species will allow testing
effects of life-history traits on the magnitude of antipredator behaviour. Traits include hunting
mode of the predator, relative body size of predator and prey, trophic level, niche width and
dispersal ability of the prey. Our study will provide an overview of the commonness and
importance of non-consumptive effects among terrestrial arthropods.

C4-P3: Analyzing a trophic system in a Mediterranean plantation using isotopes C and N
Christiane Wernerl, Christian Platnerl, Josep Piﬁolz, Katrin Brewitt"

'Department of Experimental and Systems Ecology, University of Bielefeld, Bielefeld, DE
2Ecology Unit and CREAF, Autonomous University of Barcelona, Bellaterra, ES

Trophobiosis is considered as a very important ecological factor for ants, at least in temperate
and Mediterranean climates. Many ant species are known to feed mostly on honeydew
released by aphids. However, little is known about the nutrient fluxes between ants and aphids
in the Mediterranean region and the relative importance of trophobiosis for functional
diversity of ants. Aim of our investigation is the classification of ants into functional groups
based on their diet. Analysis of stable carbon and nitrogen isotopes is a useful tool for assessing
the trophic position of animals in food webs. However, there is still a lack of studies combining
direct observation between the trophobiotic partners with d®cand d"N analysis of ants and
their potential food sources. Here, we monitored aphid-colonies in both fertilized and non-
fertilized areas of a Mediterranean Citrus-plantation and recorded the trophic contact between
aphids and ants. The organic fertilizer that is being used at the plantation functions as a
labelling in this tritrophic system. For all components of this tritrophic system (soil, host-plant,
aphid-ant) we measured the d®cand dN signatures. The results showed an unexpected d"°N
enrichment from aphids to ants, indicating the relative importance of additional nitrogen
sources. This indicates clearly that trophobiosis plays a minor role for the ants in the studied
ecosystem. Ongoing work will therefore focus on other potential food resources.

C4-P4: Interspecific competition in a specialized aphid community
Mohsen Mehrparvara, Adalbert Balog', Wolfgang W. Weisser”?

1Departmen’c of Horticulture, Sapientia University, Tirgu-Mures, RO

2Department of Ecology and Ecosystem Management, Technische Universitat Miinchen,
Freising, DE

*Institute of Ecology, Friedrich—Schiller University Jena, Jena, DE

Interspecific competition is considered to be one of the most important factors for the
structure of ecological communities, but evidence for herbivorous insects is ambiguous.
Competitive interactions may also be mediated by third partners, e.g. in the case of apparent
competition mediated by a common natural enemy. Less well-studied is the role of mutualistic
partners alleviating competition. We studied competitive interactions in a community of three
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aphids specialized on the same host plant, tansy (Tanacetum vulgare), in factorial
manipulations of the presence of aphid species on the plant and the presence of ants and
natural enemies. Two species feed on the tip of shoots, one of which, Metopeurum fuscoviride
(ME), is tended by ants, the other one, Macrosiphoniella tanacetaria (MA), is not. Ant presence
decreased MA survival drastically while ME population growth was very slow without ants. MA
had a substantial negative effect on ME populations in the absence of ants. The third species,
Uroleucon tanaceti (UR), feeds on the underside of leaves and was little affected by the
presence of other species yet it negatively affected the growth of the other species. In the
presence of natural enemies, the positive effect of ants on ME was increased but aphid survival
was generally strongly decreased. UR benefit indirectly from the presence of ME on the plant
because of ant attraction that decreased the risk of predation. Our results show that
mutualistic partners and natural enemies affect the outcome of competition between the
different aphid species.
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D1 Spatial dynamics in metacommunities

Oral Presentations

D1-01: Linking plant functional traits and metacommunity dynamics
Felix Mayl’z, Florian Jeltschl’z, Itamar Giladi3, Yaron ziv’

Plant Ecology and Nature Conservation, University of Potsdam, Potsdam, DE
2Leipniz—Center for Agricultural Landscape Research (ZALF), Miincheberg, DE
*Ben-Gurion University, Beer Sheva, IL

Habitat loss and fragmentation are major threats for biodiversity in agricultural landscapes.
Understanding and predicting the response of species-rich communities to landscape
fragmentation is a key issue in community and conservation ecology. Such understanding can
be augmented by predictive models that capture the key processes of population dynamics in
fragmented landscapes and which can be fitted to empirical data of specific communities.

Metapopulation models have been successfully applied to predict the response of single
species to habitat loss and fragmentation, but an extension of this modelling approach to
whole communities still remains a challenge. One promising approach to tackle this problem is
provided by the use of functional groups to represent the complexity of species-rich
communities.

We quantified diversity patterns, plant functional traits and species distributions in the
Southern Judean Lowlands, Israel. This landscape consists of discrete natural habitat patches
with species-rich vegetation embedded in an agricultural matrix.

We first used cluster analysis to classify 70 plant species into functional groups based on 6
plant functional traits. Then we fitted an extended version of the Incidence-Function-Model for
each plant functional group using Baysian inference methods. Our model explicitly considers
patch shape and area for the derivation of landscape connectivity and colonization rates.

Using different sets of traits for the definition of plant functional groups, we identify plant
functional trait syndromes that are most closely related to the response of species to landscape
fragmentation. In this way our approach provides understanding of the link between plant
functional traits and metapopulation dynamics, as well as a model for predicting the effects of
further habitat loss and fragmentation on the plant metacommunity.
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D1-02: Landscape and local effects on butterfly communities in calcareous grasslands
Benjamin Krdmerl, Dominik Poniatowskil, Thomas Fartmann'

"Institute of Landscape Ecology, Department of Community Ecology, University of Miinster,
Miunster, DE

Habitat size and isolation are considered important drivers for the persistence of insects in
fragmented landscapes. In contrast, habitat quality and the composition of the landscape
matrix have received less attention. To investigate the effects of habitat area, functional
connectivity, landscape context, and habitat quality, we analyzed species richness, density and
composition of butterfly communities in pre-alpine calcareous grasslands. Through
standardized transect walks in meadows (N = 26), pastures (N = 12), and recently abandoned
grasslands (N = 8) we sampled butterflies and burnet moths, as well as environmental
parameters. Habitat specialists had higher species numbers if the habitat patches were
surrounded by forests instead of non-habitat grasslands. Furthermore, the number of host
plants had a positive influence on butterfly diversity and density. Habitat generalists were not
affected by any of the landscape variables, but had higher species numbers and densities if the
abundance of nectar plants was higher. Nectar and butterfly abundance were correlated both
spatially and temporally and varied between the land-use types. Species richness and densities
were slightly higher for meadows than for pastures and abandoned grasslands. On the species
level, some species showed preferences for certain land-use types. In contrast to other studies,
we showed that the impact of habitat quality on butterfly communities is more important than
landscape effects. The proportion and connectivity of calcareous grassland in our study region
seemed to be generally too high to observe fragmentation effects. Contrary to expectations,
surrounding forest increased the viability of habitat specialists in the habitat patch, possibly by
sheltering from wind and eutrophication, or by preventing dispersal into sink habitats.

D1-03: Coevolution of dispersal in interacting metacommunities
Thotsapol Chaianunpornl, Thomas Hovestadt™’

'Animal Ecology and Tropical Biology, University of Wirzburg, Wiirzburg, DE
’Muséum National d'Histoire Naturelle, Brunoy, FR

Despite empirical evidence suggesting that interspecific interactions influence dispersal of
organisms, the evolution of dispersal strategies in the species forming metacommunities has
rarely been studied. To investigate this issue, we develop an individual-based model of a
metacommunity, where guest species depend on hosts as critical resources and local
population dynamics are governed by a (stochastic) Nicholson-Bailey type interactions. Our
results demonstrate that — in comparison to a neutral system (commensalism) — parasitism
promotes the evolution of dispersal in both, hosts and parasites, while mutualism tends to
reduce dispersal rate of both partners. Hosts always evolve higher dispersal due to the
asymmetry in the ability to colonize empty habitat sites. External extinction, dispersal
mortality, and searching efficiency (only in the case of parasitism) influence the evolution of
dispersal in metacommunities. Moreover, when a 2 hosts - 2 guests system is compared with 1
host - 1 guest system, lower dispersal rates evolve in more specious systems.

119



D1-04: A theory of resource competition on spatial gradients
Alexey Ryabov', Bernd Blasius"

'Institute for Chemistry and Biology of the Marine Environment (ICBM), University of
Oldenburg, Oldenburg, DE

Resource competition is a fundamental interaction in natural communities. However, little is
known about competition in spatial environments where organisms are able to regulate
distributions. In this presentation we develop a general framework for analyzing the
competition of two consumers for two limiting resources in a one-dimensional habitat in which
the resources are supplied from opposite sides; a setting that is typical for many systems such
as water columns, sediments or interfaces between different environments.

In extension of the R*-rule for uniform systems, we introduce the notion of an invasion
threshold as the maximal resource requirement for a consumer to invade in the presence of a
resident species. In this way, the outcome of competition can be interpreted graphically in the
resource plane, by comparing the location of the invader's critical resources with respect to the
invasion threshold lines. We derive analytic expressions for the invasibility conditions and show
that they can be related to how resources are spatially reduced as a result of resource-use by
the resident.

Our analysis reveals that parameter combinations which lead to coexistence in a uniform
environment may favour alternative stable states in a spatial system, and vice versa.
Furthermore, differences in growth rate, mortality or dispersal abilities allow a consumer to
coexist stationarily with - or even outcompete - a competitor with lower resource
requirements.

Applying our theory to a phytoplankton model, we explain shifts in the community structure
that are induced by environmental changes.

D1-05: Spatio-temporal turnover of a phytoplankton metacommunity in the Wadden Sea
Sandra Meierl, Robert Ptacnikl, Helmut Hillebrand®

'Institute for Chemistry and Biology of the Marine Environment (ICBM), University of
Oldenburg, Terramare, Oldenburg, DE

Communities are structured by interacting processes operating at both local and regional
scales, as described in the metacommunity concept. However, the applicability of this concept
to pelagic assemblages, which are often considered as homogeneous, has not been tested yet.
Therefore we examined changes in the phytoplankton community as well as in corresponding
environmental variables horizontally between sampling sites and vertically with depth in a
highly dynamic, open system (Wadden Sea, North Sea, Germany) throughout 2009. Sampling
was conducted in a biweekly rhythm around half tide in three different depths at three stations
located along a current velocity gradient. In consequence of the strong temporal turnover,
which is coupled with different abiotic conditions (most influential variables were phosphorus
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and temperature), Bray-Curtis species dissimilarity is positive correlated with time.
Dinoflagellates prevailed during summer whereas a spring and an autumn diatom bloom,
dominated by the invasive species Mediopyxis helysia, was observed. Severe hydrodynamic
forces promote a strong bentho-pelagic coupling, resulting in a low vertical beta-diversity
especially in spring and autumn. Despite its apparent homogeneity, the ocean offers a
heterogeneous environment to its residents in time and space.

D1-06: Resilience and diversity patterns of aquatic metacommunities
Nils G(]Izowl, Robert Ptacnikl, Helmut Hillebrand®
'Institute for Chemistry and Biology of the Marine Environment (ICBM), Wilhelmshaven, DE

The diversity — stability debate is a long-standing issue in ecology, asking whether more diverse
communities show higher stability over time and more rapid recovery from disturbance.
Recent studies showed that disentangling the mechanisms for local and regional diversity
requires the analysis of spatial and temporal dynamics embedded in a metacommunity
framework. Here we tested the relationship between dispersal, disturbance, and stability using
an experimental marine phytoplankton metacommunity. Our metacommunities consisted of
three connected microcosms (local patches), which were connected by tubes allowing for
different dispersal rates by manipulating openness of the tubes. Each patch was inoculated by
the same 15 marine phytoplankton species isolated from the same habitat. Disturbance was
applied on either patch or metacommunity level, by either removing 75% of the algal biomass
in one randomly chosen local patch or 25 % or 75% of the algal biomass in all patches of the
metacommunity. Additionally, in the second experiment, we established a heterogeneous
environment by manipulating the light intensity (low, medium, high) for each patch within one
metacommunity - set up. Resilience was measured by comparing recovery of biomass after
disturbance to the undisturbed control. We found that both the scaling of disturbance and
dispersal rate affected resilience, which was further related to diversity. Furthermore, we show
that an environmental gradient enhances species diversity, can be understood from the
perspective of species sorting. Spatial dynamics contribute to the recovery of communities
from disturbance and affect diversity — stability relationships.

D1-07: Biodiversity-productivity relationships in metacommunities
Helmut Hillebrandl, Lars Gamfeldtz, Viola Lehmpfuhl3

!Institute for Chemistry and Biology of the Marine Environment (ICBM), University Oldenburg,
Wilhelmshaven, DE

? Department of Marine Ecology, University of Gothenburg, Gothenburg, SE

*Netherlands Institute for Sea Research, Texel, NL

Recent models and concepts suggest that resource ratios are the key to understand the
relationship between biodiversity and primary production. We tested this concept in two
microcosm experiments with pelagic model metacommunities. The metacommunities received
different P-supply, the patches differed in N:P ratios. In the first experiment, a phytoplankton
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assemblage was inoculated with or without ciliate consumers. At the level of the entire
metacommunity, we found strong increases in biomass and decreases in species richness and
evenness with increasing P-supply. Without consumers, increasing resource use efficiency
(RUE, realized biomass per unit P) was found with increasing richness and evenness. At the
patch level, evenness increased realized productivity only at imbalanced N:P (2 or 128) but not
at balanced N:P. In the second experiment, we again found increases in biomass and decreases
in evenness with increasing P and a positive correlation between regional evenness and RUE.
When we compared the phytoplankton assemblage to the component monocultures, the
mixtures were not always outperforming the single species, but we found significant
overyielding at highest P-supply. In conclusion, P-supply drives absolute productivity and
affects diversity, whereas resource stoichiometry constrains the relationship between
biodiversity and RUE.

Poster Presentations

D1-P1: Resource use efficiency and diversity of aquatic metacommunity
Yanis Wahlenl, Nils Gijlzowl, Helmut Hillebrand®

!Institute for Chemistry and Biology of the Marine Environment (ICBM), University of
Oldenburg, Wilhelmshaven, DE

The spatial dynamics of organisms and abiotic factors is an ongoing challenge in ecology, asking
which effects dispersal of abiotic factors (e.g. nutrients) and/or organisms has on the shaping
of communities. In the last decades researcher used the approach of metacommunity
framework to investigate how disturbance (e.g. biomass loss, predation) and dispersal affect
community diversity and stability patterns at different spatial scales. However, we lack
information whether communities might also be influenced by dispersal of abiotic factors. Only
a few studies investigated the idea of “Metaecology” using the theoretical concept of
metacommunities.

Here we tested the relationship between dispersal of organisms and nutrients using
experimental marine phytoplankton. A metacommunity consisted of five microcosms (patches)
connected by tubes allowing for dispersal. Rates of dispersal were manipulated by opening the
connecting tubes. Each patch was inoculated by the same six marine phytoplankton taxa. To
achieve a gradient of nutrient dispersal (nitrogen and phosphorus) we enriched only the two
outer patches with nitrogen and phosphorus, respectively. In the other treatment without a
gradient of nutrients, each patch was enriched with one-fifth of the entire available
concentration of nitrogen and phosphorus. We estimated different diversity indices (species
evenness and species richness) as well as resource use efficiency. Nutrient dispersal affected
evenness rather than species richness. Spatial dynamics of nutrients is not a negligible factor
and contribute to the shaping of communities and consequently affect diversity patterns.
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D1-P2: Life history traits influence resilience in a virtual reef system
Andreas Kubicek"
'Leibniz-Zentrum fiir Marine Tropendkologie GmbH, Bremen, DE

Coral reefs are highly productive but also fragile ecosystems that provide habitats for coastal
fauna and multiple services to local communities. Yet, conditions of many coral reefs changed
dramatically within the last few decades and reports of phase shifts from once coral dominated
systems to algal dominance are numerous from all around the world. While the consequences
are similar, the causes and involved processes in the course of a phase shift can be diverse.
Hence, improving the understanding of resilience — which, in a coral reef is influenced by
species diversity, life history of reef participants, and functional redundancy of ecosystem
services, among others — should be one central point in future reef studies.

In the presented work we utilize an individual based model of a virtual coral reef system with
focus on spatial competition of selected benthic organisms to analyse the influence of specific
life history traits on reef recovery after disturbance events. We defined several functional types
of scleractinian corals with different life history properties in terms of reproduction,
morphology, growth rate, and mortality. These corals compete with each other and also with
algae under different environmental settings. In simulations various parameters, which are
believed to be important for reef resilience, can be tested within their known ranges. A
subsequent evaluation of respective outcomes can improve the general understanding of reef
functioning and may aid the decision of which management measures to apply for particular
coral reef systems.
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D2 Towards rules of thumb for predictions of range dynamics

Oral Presentations

D2-01: To move or not to move: Rethinking range shifts as responses to climate change
Christian Hof"*, Irina Levinsky®, Miguel B. Aratjo>*, Carsten Rahbek’

1Biodiversity and Climate Research Centre (BiK-F), Frankfurt, DE

’Center for Macroecology, Evolution and Climate, University of Copenhagen, Copenhagen, DK
*Museo Nacional de Ciencias Naturales, CSIC, Madrid, ES

*Rui Nabeiro Biodiversity Chair, CIBIO, University of Evora, Evora, PT

The view that ongoing climate change is unprecedentedly fast has fuelled the prediction that it
will also have unprecedented effects on Earth’s biodiversity. However, new geophysical
research suggests that dramatic climatic changes during the Late Pleistocene occurred
extremely rapidly over just a few years. These abrupt changes might have been even faster
than contemporary ones, but relatively few continent-wide extinctions of species were
documented for these periods. This raises questions about the importance of range shift
dispersal (the movement of species distributions across large geographic distances) as
predominant response of species to cope with climate change. Here, we argue that species’
ability to survive drastic climate change may be greater than hitherto recognised, perhaps due
to the phenotypic variability of populations, or to their ability to survive in microclimatic
pockets in a heterogeneous landscape. In other words, species are probably more resilient to
climatic changes than anticipated in most model assessments of the effect of contemporary
climate change on biodiversity. However, we also stress that the synergetic effects between
climate change and the ongoing destruction and fragmentation of natural habitats (leaving
aside further anthropogenic pressures for biodiversity) should by no means be underestimated.

D2-02: Feedbacks and hysteresis in plant range dynamics
Maaike Y. Bader*

'Department of Biology and Environmental Sciences, Functional Ecology, University of
Oldenburg, Oldenburg, DE

Changes in plant distributions as a consequence of global changes will follow predictable
patterns to an unknown extent. In order to usefully model such changes, we thus need to
predict the predictable patterns as well as evaluate how predictable they really are. Low
predictability can be expected especially for range margins that coincide with vegetation
boundaries, such as arctic and alpine treelines, desert margins, or savannah-forest ecotones,
that are stabilized by positive feedbacks. Such feedbacks can retard change, but they can also
accelerate change once threshold conditions have been reached or after disturbance. The
behaviour or such boundaries is still incompletely understood and requires a mechanistic
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approach. Based on case studies and theoretical considerations, the importance of feedbacks
and the possibilities for incorporating these into species- and ecosystem-level range dynamics
models will be discussed.

D2-03: The climate niche of a mountain carabid: consequences under climate change
Patric Brandtl, Henrik von Wehrdenl, Claudia Dreesl'z, Laszld Rékosya, Assmann Thorsten®

"Institute of Ecology, Leuphana Universitat Liineburg, Liineburg, DE
Tel Aviv University, Tel Aviv, IL
*Babes Bolyai University, Cluj-Napoca, RO

Species constrained to mountains are considered to be highly susceptible to climate change.
Their restriction to high altitudes has often caused disjunct distributions and intraspecific
differentiations. Up to now, patterns of disjunct distributions have rarely been taken into
account for climate envelope modelling. The aim of this study was to investigate whether a
region-specific modelling approach leads to more realistic predictions of future ranges under
climate change.

We applied a climate envelope model on an intraspecific scale to analyze the cold-adapted
ground beetle Carabus sylvestris (Coleoptera: Carabidae), showing a disjunct distribution in
Central and Eastern European mountain systems. We split the species’ range into three
geographic groups and modelled (1) low mountain range populations in Central Europe,
populations in (2) the Alps and (3) the Carpathians individually to investigate intraspecific
climate niche characteristics and their implications assuming two emission scenarios for 2050
and 2080. We compared these models with one for (4) the entire species’ range.

Our findings indicate an intraspecific climate niche variability and serious range contractions
for the considered regions. The potential distribution of (1) low mountain range populations
will shift almost entirely to higher altitudes of inaccessible high mountains. Suitable habitats for
populations in (2) the Alps will disappear by 2080 under scenario A2a. (3) Carpathian
populations will lose all favourable areas by 2050, independent of the applied scenario.
However, model results for (4) the entire range do not illustrate region-specific implications of
altering conditions and thus underestimate the impact of a changing climate.

Hence, the whole species is prone to climate change, which would not have been revealed

without the applied scale of modelling. We conclude that an intraspecific modelling scale might
foster more realistic predictions for disjunctively distributed species.
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D2-04: Does climate change necessarily disrupt biotic interactions?
Anja Jaeschkel, Torsten Bittnerl, Bjorn Reinekingl, Carl Beierkuhnlein®
'Department of Biogeography, University of Bayreuth, Bayreuth, DE

Climate change is expected to alter biotic interactions leading to temporal and spatial
mismatches of interacting species. Especially, species with essential partners may suffer from
spatial or temporal de-synchronisation. However, the implementation of biotic interactions in
species distribution modelling is rarely taken into account and poses some challenges.

Here, we examined potential impacts of climate change on the biotic interaction between
three butterfly species (Gortyna borelii sp. lunata, Maculinea nausithous and Maculinea teleius)
and their feeding plants (Peucedanun officinale and Sanguisorba officinalis) in Europe using an
ensemble forecasting modelling technique (BIOMOD). We applied two different approaches of
considering these biotic interactions in species distribution modelling: (1) an ‘explanatory
variable approach’, modelling the potential future distribution of the butterfly with the
projected current and future occurrence probability of the plant as additional explanatory
variable beside climate, and (2) a ‘reference area approach’ modelling the current distribution
of the butterfly in the current range of the plant (model fitting) and projecting its potential
future occurrence probability on Europe.

According to the models, the biotic interaction between the butterflies and their respective
host plants tends to remain stable. The approaches differ in their predictive performance
related to the AUC and in their span width concerning the projected range change between the
different modelling algorithms.

Climate change does not necessarily lead to future spatial mismatches between interacting
species. Nevertheless, the temporal scale, which means in this case the provision of food
resources at the time of reproduction, is not considered. For this reason, a temporal mismatch
can occur beside spatial congruence.

D2-05: Altitude affects adaptation strategies of alpine butterfly species
Annette Leingdrtnerl, Jochen Kraussl, Ingolf Steffan-Dewenter”

1Department of Animal Ecology and Tropical Biology, Biocentre, University of Wiirzburg,
Woiirzburg, DE

Many studies concerning biodiversity patterns along altitudinal gradients were conducted in
the tropics, but comparable data for temperate zones are rare. We investigated species
richness-altitude patterns and different adaptation strategies of butterfly and diurnal moth
species inhabiting extreme environments in the Alps. Surveys were conducted at 34 sites in the
National Park Berchtesgaden and its surroundings in the southeast of Germany. We sampled
butterfly and diurnal moth species in transect walks along an altitudinal gradient and analysed
elevational richness patterns. To understand how butterfly species adapt to alpine ecosystems
we analysed the prevalence of different life-history traits in relation to altitude. We found a
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linear decline with altitude for butterfly and diurnal moth species richness. Egg number was
higher for butterfly species occurring at higher altitudes and egg maturation time was shorter.
Butterfly species inhabiting alpine meadows showed no differences in number of generations
per year compared to butterfly species living in the lowlands. Altitude was a major predictor for
biodiversity patterns. Our data indicate butterfly species compensate the shorter vegetation
time in higher altitudes by laying more eggs and having a shorter egg maturation time. In the
face of climate change it is very important to comprehend the mechanisms that determine
species richness and to take adaptation strategies into account for enhanced conservation
measures.

D2-06: Predicting climate-induced range dynamics of black grouse in Switzerland

Damaris Zure//l, Volker Grimmz, Eva Rossmanithl, Niklaus Zbindens, Niklaus E. Zimmermann4,
Boris Schréder™

"Institute for Biochemistry and Biology, University of Potsdam, Potsdam, DE

’Department of Ecological Modelling, Helmholtz Centre of Environmental Research (UFZ),
Leipzig, DE

*Swiss Ornithological Institute, Sempach, CH

*Swiss Federal Research Institute WSL, Birmensdorf, CH

*Leibniz-Centre for Agricultural Landscape Research ZALF, Miincheberg, DE

In recent years, it has often been suggested to supplement empirical species distribution
models (SDMs) with more mechanistic approaches to make more realistic predictions of
environmental change-induced range changes and associated extinction risks. On the other
hand, with model complexity also the variability in predictions may increase. Here, we linked
SDM predictions of habitat suitability to a spatially explicit, individual-based model to study
range dynamics of black grouse (Tetrao tetrix) in the Swiss Alps. We quantified uncertainty in
various model outputs arising from different SDM algorithms, different climate scenarios and
population model parameters. Potentially suitable habitats for black grouse were predicted to
shift uphill and eastward over the 21*" century. Predictions of population dynamics were highly
variable across simulations and indicated a negative population trend at present. Results
underscore that extinction probabilities cannot be inferred simply from quantity of suitable
habitat but depend on the complex interplay between life history traits and habitat. In dynamic
range predictions, uncertainty in SDM algorithms and climate scenarios can become secondary
to demographic model components. Overall, our results support a general movement away
from purely correlative to dynamic range predictions. However, this must be accompanied by
explicit robustness analysis and more research is needed to determine reasonable error
margins for demographic parameters that can be expected under environmental change. A
more direct benefit of such integrated models is an improved mechanistic understanding of
dynamic species’ responses to environmental change.
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D2-07: Why we need demographic knowledge to understand and forecast range dynamics
Frank Schurrl, Jorn Pagell, Jurgen Groeneveldz, Juliano Sarmento Cabral®

1University of Potsdam, Potsdam, DE
’Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE
3University of Goéttingen, Gottingen, DE

The dynamic nature of species ranges causes mismatches between a species’ distribution and
the set of suitable environments in which populations can persist (the Hutchinsonian niche).
For instance, source-sink dynamics cause species to occupy unsuitable environments outside
their Hutchinsonian niche. Moreover, species in disequilibrium with their environment may be
absent from suitable environments (because of migration limitation) or present in nowadays
unsuitable environments (because of time-delayed extinction). Since correlative species
distribution models do not account for these spatial dynamics, their estimates of species niches
and their forecasts of range dynamics are likely to be biased.

Recently developed Dynamic Range Models (DRMs) overcome this problem through the joint
statistical estimation of spatial dynamics and the underlying demographic response functions
from species distribution data. DRMs produce process-based estimates of niches, forecast
range dynamics under future environmental change, and quantify the uncertainty in these
forecasts. This constitutes a qualitative advance in species distribution modelling. Yet, the
broad application of DRMs still requires substantial research efforts. We outline the three key
elements of this demographic research agenda for dynamic biogeography: i) advances in the
statistical modelling of local dynamics and dispersal for a wide range of life history types, ii) the
systematic collection of empirical data on temporal dynamics of distribution and abundance
and of qualitative and quantitative knowledge on demographic responses to the environment,
and iii) improved theoretical understanding of the spatial scaling of demographic rates and the
dynamics of spatially coupled populations.

D2-08: Dispersal abilities affect distributions of interacting species
Alexander Singerl, Oliver Schweigerz, Ingolf K(jhnz, Karin Johst"

'Department of Ecological Modelling, Helmholtz Centre for Environmental Research (UFZ),
Leipzig, DE

2Departmen’c of Community Ecology, Helmholtz Centre for Environmental Research (UFZ),
Halle, DE

Response of species assemblages to environmental change is regulated by species’ specific
reactions to external abiotic drivers (e.g. environmental conditions, disturbance), but also by
biotic mechanism, such as dispersal and interspecific interactions, that define community
dynamics. In this study, we analyse the responses of two strongly interacting species to realistic
scenarios of change in suitable climatic conditions. The two species are the butterfly Boloria
titania whose larvae feed predominantly on the herbal plant Polygonum bistorta. For these
species future projections of species-specific climate suitability exist, from which we
parameterise a two species metapopulation-analogous model. This model enables us to
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evaluate community dynamics under climate-change with different assumptions of dispersal.
The results show that dispersal ability of both species is decisive to track climate change but
also to avoid spatial segregation. However, host species dispersal in particular limits obligately
dependent species, even if climatic conditions and higher dispersal abilities would allow larger
range expansions.

D2-09: Evolution and its consequences for predicting interspecific range shifts
Alexander Kubischl, Tobias Degenz, Hans-Joachim Poethkel, Thomas Hovestadt*

'Field Station Fabrikschleichach, University of Wirzburg, Wiirzburg, DE
’Leibniz-Institute of Freshwater Ecology and Inland Fisheries, Berlin, DE

Climate change compels species to 'react' in some way for the long-term persistence; possible
responses are tracking the shifting climatic conditions or adapt to the new conditions,
respectively. Several theoretical studies have investigated this problem, but most of these are
restricted to single species approaches, i.e consider a single species in isolation. However,
many species are presumably constrained in their distribution by interactions with other
(competing) species.

Here we present an individual-based simulation model of metapopulations of two species
competing for resources along an existing climatic gradient. For both species selection can
modify adaptation to local conditions (niche dimension) and emigration probability; dispersal is
limited to nearest-neighbour. Without a gradual climatic change a range border between the
two species establishes initially in the middle of the world. When imposing a gradual change
(increase in mean temperature) we find different responses, depending on the
magnitude/speed of environmental change and species' niche width. Actually, only a restricted
range of parameters leads to tracking of the range shift predicted from the moving climate
envelope. Over a wide range of conditions the interspecific range border moves much slower
due to evolutionary adaptation to changing conditions and in some scenarios it may not move
atall.

We conclude that evolutionary response has the potential to strongly alter predictions of

future distributional shifts in multispecies systems and should not be underestimated in its
importance.
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D2-P1: Are niche-shifts predictable? The case of the Asian tiger mosquito A. albopictus
Nils Tjadenl, Bjorn Reineking1
1Biogeographica| Modelling, BayCEER, University of Bayreuth, Bayreuth, DE

Species distribution models are increasingly used to predict species’ range shifts in space and
time based on information about their preferred environmental conditions. So far, the
assumption of niche-conservatism is crucial to most modelling techniques and the possibility of
niche-shift occurring during the process of invasion is not explicitly taken into account. Hence,
current techniques fail to predict distributions of invading species when niche-shift has
occurred during invasion. While the causes of apparent niche shifts are not necessarily known,
the phenomenon of niche shifts has been documented in several case studies, among these the
Asian tiger mosquito Aedes albopictus (Skuse 1894).

It has been suggested that the direction of niche-shift in environmental space may be driven by
the availability of environmental conditions in the invaded range: If the originally preferred
conditions are rare, the species shifts its niche and adopts to conditions that are more
common. Using Aedes albopictus as a case study, we tested this assumption and provide initial
steps towards including the mechanism in species distribution models.

D2-P2: Ecological niche modelling with herbarium data in a Mediterranean context
Valerio Amicil, llaria Bonini'
'Botanical Museum, Department of Environmental Science, University of Siena, Siena, IT

The effectiveness of biodiversity conservation strategies depend on the knowledge about the
distribution of habitats or single species, but efforts on biodiversity monitoring and
conservation are currently hindered by a lack of basic information about the spatial distribution
of species on large landscapes. In the last decades, with the growing availability of digitized
spatial data and the need of solving this ecological problem, species distribution models
received growing interest from conservation biologists. The vast majority of data available for
modelling plants distribution are herbarium records, and, although it has been found that
herbarium records provide limited accuracy in predicting distribution, they remain the only
available source with regard to relevant and ample distribution data. Therefore, modifying
existing statistical tools and developing new methods so that herbarium data, despite their
shortcomings, can be used for modelling habitat suitability, is currently a growing field. This
work focuses on defining the opportunities and bottlenecks for future application of
distribution models in the mapping and monitoring of Natura2000 habitats as these models
could represent a straightforward but robust tool to improve the monitoring of Natura2000
habitats. Here we specifically concentrate on testing the maximum entropy (Maxent) approach
to estimate the distribution of a training habitat through the use of herbarium records.
Through GIS overlay operations of the Maxent’ outputs for each species characterizing the
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habitat investigated, we obtained a distribution map of the Natura2000 habitat. However, the
modelling approach followed by this study, taking into account the uncertainty proper of the
ecosystems, could represent a useful tool for conservation and management since it can aid in
the process of focusing conservation action into the right geographical locations and in ranking
areas in terms of conservation values.
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D3 Analysis of spatial and temporal patterns in diversity of forest
ecosystems

Oral Presentations

D3-01: The ERC project SPATIODIVERSITY towards a unified spatial theory of biodiversity
Thorsten Wiegand'
'Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE

One of the biggest and most persistent challenges in contemporary ecology is to explain the
high diversity in ecological communities such as tropical forests, grasslands, coral reefs, or
plankton ecosystems. The broad objective of our project is to understand the relative
importance of processes and factors that govern the composition and dynamics of species-rich
communities. Advances in this issue have important implications for efforts to protect
terrestrial biodiversity from climate and land use change. Surprisingly, although most processes
which are thought to contribute to species coexistence have a strong spatial component, the
rich source of information on spatial patterns has not been used. To accomplish our goal, we
take a radically different approach than previous attempts and adopt a spatially explicit
perspective that will allow us to take significant steps towards a Unified Spatial Theory of
Biodiversity. We use the best data sets available, i.e., 25-50 ha mega-plots of tropical forests
each comprising several hundred of species and >100000 trees that are monitored and
censuses every 5 years. We proceed in three steps. (1) We quantify the highly complex spatial
structures found in these forests using state-of-the-art techniques in spatial pattern analysis.
(2) We build a range of individual-based spatially-explicit simulation models ranging from
“pure” neutral models to detailed process-based models of tropical forest, such as FORMIND.
(3) We use pattern-oriented modelling to confront these simulation models with the set of
patterns identified in (1) to identify the most parsimonious models that account simultaneously
for all (spatial) patterns. We anticipate that the new spatial perspective and innovative
computer modelling techniques will allow for a major breakthrough in this important challenge
at the frontier of ecological research, and open up new horizons for understanding and
conservation of biodiversity.

D3-02: Modelling the dynamics of tropical forests - state of the art and perspectives

Andreas Huthl’z, Thorsten Wiegandl, Claudia Diinchl, Florian Hartigl, Rico Fischerl, Martin
Kazmierczack®

"Helmholtz Centre for Environmental Research (UFZz), Leipzig, DE
2University of Osnabrueck, Osnabrueck, DE

Tropical rain forests cover roughly 12 % of the earth’s land surface, but are habitat for more
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than a half of the species of the world. Logging of timber, land clearing and ongoing
fragmentation are threatening tropical rain forests. Understanding the dynamics of disturbed
and undisturbed tropical rain forests is an important issue for conservation and adapted
management of these forests.

In this contribution we will present a review on forest models for tropical rain forests. On one
hand we will discuss largely simplified models like the neutral models (Hubbell approach) for
describing the dynamics of tree species. On the other hand we will discuss the role of process
and individual-based rain forest models to analyse the structure and dynamics of these species
rich forests. Process-based models e.g. allow the calculation of detailed carbon balances and
fluxes. Typical results of different model types will be shown. Key ecological results, limitations
and future perspectives will be discussed.

D3-03: Spatiotemporal changes in species associations among recruits in a wet tropical forest
Eduardo Veldzquezl, Thorsten Wiegand1
'Helmholtz Zentrum fiir Umweltforschung (UFZ), Leipzig, DE

Many of the mechanisms allowing coexistence of hundreds of species in wet tropical forests
are most likely to take place during the seedling stage. They may be classified into those
related to heterospecific interactions between seedlings, governed by the differential
performance of species across gradients of abiotic resources (niche partitioning), and those
related to conspecific interactions, mediated by stochastic processes such as seed dispersal and
limitation, that suggest that coexisting species are ecologically equivalent (ecological
equivalence). Whether each of these mechanisms explains coexistence of species they should
leave an imprint in the spatial patterns of seedling communities in these ecosystems. We
studied pair-wise species associations between 64 species of trees and shrubs at the seedling
stage during five census intervals and at three spatial scales (r = 3, 15 and 30 m) in Barro
Colorado Island Forest Dynamic Plot (BCI, Panama). We used the two-axes classification
scheme of Wiegand et al. (2007) “Species associations in a heterogeneous Sri Lankan
dipterocarp forest”. We analyzed if these associations were determined by number of
individuals, characteristics of univariate spatial patterns, plant traits (i.e. growth-form guild,
shade-tolerance index, maximum sapling growth, reproductive size, seed dry size and dispersal
mode), and phylogenetic relatedness of the species involved, by performing Multivariate
Regression Trees. Our results suggest that Negative Density Dependence mediated by
abundance of species is the dominant process allowing coexistence of species in BCl. This
process, however, is affected by others whose strength varies through spatial scales. Niche
partitioning associated with shade-tolerance index of species may occur up to 3 m from the
focal species (particularly after El Nifio events), and seed limitation associated with differential
dispersal modes dominates from 15 m onwards.
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D3-04: Tropical tree species assemblages change in time and with life stage
Rajapandian Kanagarajl, Thorsten Wiegandl, Liza Comita>?, Andreas Huth'

'Helmholtz Zentrum fiir Umweltforschung (UFZ), Leipzig, DE
’National Centre for Ecological Analysis and Synthesis, Santa Barbara, CA, US
3Smithsonian Tropical Research Institute, Balboa Ancon, PA

Recent studies have documented shifts in habitat associations of single tropical tree species
from one life stage to the next. However, the community level consequences of such shifts
have not been investigated, and it is not clear if they would amplify, neutralize, or completely
alter habitat structuring during the transitions to the adult community. We compared habitat-
driven species assemblages at three life stages (i.e., recruit, juvenile and reproductive stages)
and six censuses for tree and shrub species in a fully censused 50-ha plot of Panamanian
lowland forest. Habitat types were determined using multivariate regression trees that group
areas with similar species composition (i.e., species assemblages) according to their
topographic characteristics. Three topographic variables were major determinants of species
assemblages. When analyzing individuals of all life stages together, we found a distinct and
temporally consistent structuring of the plot into four dominant habitat types that was
consistent with previous classifications. Basically the same habitat structuring emerged for the
juvenile communities of individual censuses. However, recruits showed a weak and temporally
inconsistent habitat structuring. A notable homogenization in species assemblages occurred
during the transition from juvenile to reproductive, through both a reduction in the number of
species assemblages and a reduction of the classification error. Overall, habitat structuring
became noisier and weaker over the 25 years of the study. Our results suggest that mortality
processes during the transition from recruits to juveniles must enhance the signal of habitat
structuring. However, during the transition to reproductive, species may have lost the
advantage of being in the habitat with which they had become associated, or the quality of
habitat changed during their lifespan due to larger climatic changes. The homogeneous
assemblages of the reproductive stage could be interpreted as support for neutral theories, but
further research is required to unravel the mechanisms behind these intriguing observations.

D3-05: Tropical tree species assemblages in topographic habitats for different cohorts

Punchi Manage Saranga Amila Ruwan®, Thorsten Wiegandz, Kerstin Wieganda, Rajapandian
Kanagaraj", Stephan Getzin®

1Ecosystem Modelling, University of Gottingen, DE
’Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE
3Ecosystem Modelling, University of Gottingen, DE
*Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE

Habitat-driven species assemblages and species distribution patterns in recruits, juveniles (<
1cm dbh), and adults (>=1 cm) were examined for 219 species in the 25-ha Dipterocarp forest
in Sinharaja (Sri Lanka). Habitat types" were determined with Multivariate Regression Trees
that grouped areas with similar species composition (i.e., species assemblages) according to
the topographic variables elevation, aspect, slope, altitude above channel (ACH), topographic
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wetness index (TWI), and convexity. The variance explained by topographic variables for
different life stages ranged between 13 and 24%. Elevation explains most of the species
variance (10-13%), and convexity and slope were least important for the habitat classification.
However, in contrast to earlier studies in the Sinharaja forest, aspect played an important role
in our habitat classification. We found that the species assemblages emerging for the juvenile
stage were the same as for the adult stage and similar to that for recruits. Habitat change due
to temporal variation was negligible in all life stages. In Sinharaja, the indicator species for the
juvenile stage were also indicators in the adult stage. Most species in the juvenile stage were
associated with steep spurs but less steep spurs hosted more species for adults; which is
similar to results from the Gutian Plot (China). Unconstrained K- means cluster analysis
explained approximately 41-62% of species variance in the different life stages. This additional
variance occurs due to important unobservable variables.

'Steep spurs, S-W less steep spurs, S-W of the valley, N-E less steep spurs with Low-ACH, N-E
less steep spurs with high-ACH

D3-06: Light dependence of growth and mortality in a Sri Lankan tropical rain forest
Florian Hartig", Andreas Huth'
'Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE

Light is one of the most important resources for trees in tropical forests. Unfortunately,
however, direct light measurements are usually not only subject to considerable measurement
uncertainty, but also difficult to obtain for larger plots because of the large number of
measurements that would be necessary to cover all three dimensions with sufficient
resolution. The problem with this missing information is that any analysis of individual species
traits is potentially confounded by the unknown light conditions. For example, one may be
uncertain whether a species shows high growth rates because it grows fast per se, or because it
typically occurs in good light conditions.

Here, we use generic allometric relationships for tree height and crown sizes to generate a
three-dimensional light climate reconstruction from known locations and diameters of the ca.
200,000 trees on the Sinharaja 50 ha forest dynamics plot in Sri Lanka. Using this light climate
reconstruction, we examine light climate associations for the approximately 200 tree species
on the plot. As hypothesized, we find that species that are generally know as pioneer species
are more likely to be found in higher light conditions. This is not surprising, but suggests that
our light climate reconstruction is reasonably accurate to be used for further analysis.
Subsequently, we use the reconstructed light climate to examine the species- and size-specific
dependence of growth and mortality on light for the most common trees on the plot. We
conclude that the applied method of light climate reconstruction may be useful for including
light as a covariate in statistical analysis and for grouping of species according to their typical
light associations.
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D3-07: Testing the independent species arrangement assertion of biodiversity theories
Thorsten Wiegandl, Andreas Huthl, Stephan Getzin®

'Department of Ecological Modelling, Helmholtz Centre for Environmental Research (UFZ),
Leipzig, DE

The assertion that the spatial location of different species is completely unrelated to each
other is fundamental in major ecological theories such as neutral theory that describe a
stochastic geometry of biodiversity. However, this assertion has rarely been tested. Here we
use techniques of spatial point pattern analysis to conduct for the first time a comprehensive
test of the independence assertion by analyzing data from three forest megaplots with
different species richness, a species rich tropical forest at Barro Colorado Island (Panama), a
tropical forest in Sinharaja (Sri Lanka), and a temperate forest in Changbai (China). We
hypothesize that stochastic dilution effects due to increasing species richness overpower
signals of species interactions, thereby producing an appearance of independence. Indeed, the
proportion of species pairs showing (i) no significant interspecific association increased with
species richness, (ii) segregation decreased with species richness, and (iii) the importance of
small-scale interspecific interaction decreased with species richness. This suggests that
independence may be indeed a good approximation in the limit of very species rich
communities. Our findings constitute a major advancement in the understanding of factors
governing species rich communities because they explain why species placement in species rich
communities cannot be distinguished from independence.

D3-08: Tree distribution determined by habitat heterogeneity and dispersal limitation
Yi-Ching Lin", Li-Wan Chang?, Kuoh-Cheng Yang®, Hsiang-Hua Wang?, I-Fang Sun’

Tunghai University, Taichung, TW
*Taiwan Forestry Research Institute, Taipei, TW
*Providence University, Taichung, TW

Understanding processes underlying spatial distribution of tree species is fundamental to
studying species coexistence and diversity. This study modelled point patterns of tree
distribution, expressed by Cartesian coordinates of individual trees within a mapped forest
stand, for the purpose of identifying processes that may generate spatial patterns of tree
communities. We used four primary point pattern processes (homogeneous Poisson process,
inhomogeneous Poisson process, homogeneous Thomas, and inhomogeneous Thomas process)
to model tree distribution in two stem-mapped forests in Taiwan, Republic of China. These four
models simulate spatial processes of habitat association and seed dispersal, allowing us to
evaluate potentially the contribution of habitat heterogeneity and dispersal limitation to the
formation of spatial patterns of tree species. The results showed that inhomogeneous Thomas
processes was the best fit model and described most of the species studied, suggesting that
spatial patterns of tree species might be formed by the joint effects of habitat associations and
dispersal limitation. Homogeneous Thomas process that models the effect of dispersal
limitation was the second best model. We also found that the best fit models could be
predicted by species attributes, including species abundance and dispersal model. The
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significant traits, however, were differed between the two study plots and demonstrated site-
specific patterns. This study indicated the interactive operation of niche-based (habitat
heterogeneity) and neutral-based (dispersal limitation) may be important in generating spatial
patterns of tree species in forest communities.

D3-09: Point pattern analysis of highly fragmented forest stands in Northern Brazil
Melanie Forker"
Technichal University of Dresden, Forest-, Geo- and Hydrosciences, Tharandt, DE

The study site is located within the Marine Extractivist Reserve (RESEX) Caeté-Taperacu, in
Para, Brazil. The RESEX hosts several forest fragments varying in size from 1 to 33 ha on terra
firme that are remnants of barrier islands in the estuary of the river Caeté, today surrounded
by frequently inundated mangrove forests and marshes. These fragments show an unusually
high diversity and well-developed forest structure in comparison to other woody restinga
vegetation of northern Brazil. The study investigated two of these fragments, tackling the
following research questions: (1) How does the stand size influence the structure and spatial
distribution of tree species? (2) Does the distance between the forest stands determine
similarities in species composition? and (3) Is there evidence of change in vegetation structure
caused by human impact? The particularity of the approach consists in the application of point
pattern analysis (PPA), based on a tree position inventory (n = 1029) of three patches within
the terra firme fragments. The talk will focus on two main points. On the one side, the results
of the study will be presented. On the other side, the field method itself shall be discussed. To
gain the required data sets for PPA of forests - which is the x,y-position of each tree of interest
- causes a major problem, since time for field data collection is often restricted, and the utility
of GPS is limited under the forest canopy. The applied method relies on simple devices (tape,
compass, laser rangefinder) and can be easily reproduced.

D3-010: Tree diversity patterns of igapo forests across the Rio Negro, Central Amazonia
Juan Carlos Monterol, Florian Wittmann3, Maria Teresa Piedade Fernandezz, Albert Reif*

YInstitute of Silviculture, University of Freiburg, Freiburg, DE

National Institute for Research in the Amazon (INPA), Manaus, BR

*Max Planck Institute for Chemistry and Biogeochemistry, INPA/Max Planck Project, Manaus,
BR

In Central Amazonia the major igapd forests are flooded annually by nutrient-poor blackwater
of the Rio Negro. These flooding events have a strong impact on plant communities whose
species composition and diversity patterns are continuously changing not only temporally but
also spatially along the river channel. The majority of floodplain research has concentrated on
whitewater vdrzea forests while igapd have scarcely been inventoried. Our research questions
are: 1) is species richness and diversity in the igapé forest lower or higher than that observed in
varzea forests2) is species diversity in igapo forest constant along the river course or are there
longitudinal gradients? and 3) what is the degree of species similarity (or dissimilarity) between
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the igapo of the Rio Negro and other Amazonian floodplain forests? We conducted botanical
inventories in 10 ha plots (160 x 625m°) in late-successional igapd forests along the upper,
middle and lower sections of the Negro river. Overall, we registered 6126 individuals from 244
species distributed in 136 genera and 51 families. We found an average of 63 sp/ha classifying
this forest as one of the poorest forest types in the Neotropics and comparable with its
whitewater counterpart is by far the poorest inundation forests in the Amazon. Our results
suggest little variation in species richness along the course of the river but a strong variation in
terms of species turnover. The species registered in igapd forests occur more in surrounding
non-flooded forest types than in its whitewater counterpart. In fact, only 34% of the species
identified in igapd forests along the Rio Negrooccurin varzea while the remaining species occur
in terra firme, white-sand forests or wet savannas. This work forms the basis for further studies
to be carried out to analyze the relationship between igapd forests, the flooding regime and
edaphic gradients across the river channel. The results will contribute to the understanding of
species distribution, adaptation and colonization strategies in response to predicted changes of
flooding frequency due to climate change in the Amazon.

D3-011: Topography effects on herbivory and decomposition in a tropical montane forest
Florian Wernerl, Jurgen Homeierz, Betty Springer3

'Functional Ecology, University of Oldenburg, DE
*Plant Ecology and Ecosystem Research, University of Gottingen, DE
3Uni Hohenheim, Stuttgart, DE

Stature, productivity and species composition of tropical montane forests can vary greatly from
ravines to adjacent ridges, but this small-scale heterogeneity is not well understood.

We studied foliage and litter quality, foliar litter productivity, herbivory and leaf litter
decomposition in upper slope (USF) vs. lower slope forest (LSF) in a tropical montane forest in
Ecuador with contrasting stand structure and edaphic conditions.

LSF exceeded USF in litter production and several measures of foliage and litter quality (e.g.
leaf toughness, nitrogen concentration). In both relative and absolute terms herbivory was
higher in the more productive forest type, LSF. A litter bag experiment showed that LSF leaf
litter decomposed significantly faster than USF litter, whereas the site of decomposition did not
affect decomposition significantly.

Our results suggest that the stunted stature and distinct floristic composition of upper slope

forest is maintained by a feedback cycle of low soil nutrient availability, low foliage quality and
poor mineralisation.
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D3-012: Patterns and shifts in birds along complete altitudinal rainforest gradient
Katerina Tvardikova™, Vojtech Novotnyl'2

'Faculty of Science, University of South Bohemia, Ceske Budejovice, CZ
*Biology Centre AS CR, Institute of Entomology, Ceske Budejovice, CZ

Monitoring of species response to climate change is currently highly relevant as climatic change
on biotic communities is usually associated with changes in the distribution of species.
Therefore, the elevational gradients can serve as a heuristic tool responding to new demand
for biodiversity data from a range of altitudes.

We explored the distribution of bird diversity along complete rainforest altitudinal gradient
from the lowland floodplains of Ramu River (200m a.s.l.) to the timberline (3700m a.s.l.) on the
slopes of Mt Wilhelm, the highest peak of Papua New Guinea. The study was completed at
eight stations evenly spaced at 500m altitudinal increment. Each elevation was surveyed by
point count method, mist-netting and MacKinnon list technique. By using simple logistic
regression, we compared recent and historical (until 1984) presences or absence of species in
studied elevations.

We made a total of 22678 individual observations comprising of 256 bird species. We
document hump-shaped diversity patter with the highest number of species recorded at 700m
a.s.l. and minimum of species recorded at 3700m. The two neighbouring elevations in lowlands
(200 and 700 m a.s.l.) were the most similar (Jackard = 0.72) and shared 64 species. The mid-
elevations were the most different (1700 and 2200 m a.s.l., Jackard = 0.36, 34 shared species).
The general upward trend between historical and recent observations is statistically significant
[ANOVA, F,=13.843, p=0.0002]. More than 45% species shifted their presence to higher
elevation, whereas only 5.5 % of species was recorded at lower than historical elevation.

D3-013: Biodiversity and invasion in a Bangladesh forest ecosystem
Manuel Steinbauerl, Mohammad Uddinl, Carl Beierkuhnlein®
'Department of Biogeography, University of Bayreuth, Bayreuth, DE

Tropical forests are the hot spots of species richness on earth. Various impacts are increasingly
harming these ecosystems. Improved knowledge on drivers, patterns and potential of
protection attempts for the biodiversity of tropical forests is urgently needed in order to design
and adapt management and conservation strategies in face of land use and climate change.

Because of the limited space and high population density, tropical forests in Bangladesh are
especially under threat. Land use pressures and recent climate change compromises the
conservation of the last (semi-) natural tropical forest ecosystems. We conduct the first
spatially explicit analysis of drivers and patterns of biodiversity in terrestrial Bangladesh forests
based on multivariate approaches, similarity analysis and variation partitioning. Our aim is to
differentiate the influence of soil type, topographic conditions, and disturbance regime as well
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as nature protection on plant species richness, invasive species richness and heterogeneity
patterns.

The study focuses on Satchari Reserved Forest and its vicinity. Plant species richness as well as
species composition is strongly related to a disturbance gradient that is in correlated with
protection and elevation (despite a small topographic range of 70 m). However, in our analysis
both, topography and protection remain significant after correcting for disturbances. Soil
characteristics are especially related to species composition, while only moisture has an effect
on species richness. Results highlight the importance of disturbance regime, nature reserves
and protected areas for biological diversity in Bangladesh. The enforcement of protection
legacy and the integration of local communities have to be stressed.

D3-014: Climate forcing lets oak outperform beech on dry and wet sites in NE-Germany?

Tobias Scharnweberl, Martin Wilmkingl, Christian Criegeez, Andreas Bauwez, Michael
Manthey'

1University of Greifswald, Greifswald, DE
2University of Rostock, Rostock, DE

Regional climate models for NE Germany project lower precipitation in summer and increases
in winter. With the projected rise in temperature and the higher frequency of extreme climate
events, these changes will impact tree-growth. On sandy soils increasing drought may weaken
the competitive superiority of beech (Fagus sylvatica L.) over other, more drought tolerant
species, e.g. oak. On loamy soils stagnating wetness in spring may also impact growth
performance of tree species as anoxic conditions become more frequent. In a
dendrochronological study, we sampled five mixed stands of beech and oak (Quercus robur L.);
three on sandy soils along a west-east gradient of declining precipitation and two on gleyic
soils. On sandy sites water availability during summer mainly influences growth of both species
and summer drought leads to growth reductions. Drier conditions in the east results in overall
smaller growth rates and an increased sensitivity to climate. This increasing climatic forcing
along the gradient is more pronounced in beech chronologies, indicating a higher drought
tolerance of oak. Thus, the expected overall future drier conditions during the growing seasons
are likely to affect the growth of beech more than oak. An observed higher sensitivity and a
higher frequency of pointer years during the last decades in beech indicates that increased
climatic variability have already influenced growth of beech especially on the central and
western sites. On gleyic soils we found significant influence of spring-inundation only in beech,
with the superficial drying of the gleys during summer significantly influencing soil moisture
conditions and beech growth. The deeper rooting depth of oak makes it more tolerant against
soil drying, since no significant influence of summer drought on oak growth existed.
Nevertheless, despite this climatic limitation, absolute growth rates of beech are still higher
than those of oak on gleyic soils.
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D3-015: Using intraspecific variation to assess climate change impacts on lodgepole pine
Brian Oneyl, Bjorn Reinekingl, Jirgen Kreyling2

'Biogeographical Modelling, BayCEER, University of Bayreuth, Bayreuth, DE
’Biogeography, BayCEER, University of Bayreuth, Bayreuth, DE

Species distribution modelling (SDM) typically operates at the species level. However, many
species exhibit ecologically relevant intraspecific variation, and few studies have analysed the
relevance of this for SDM. Here, we compare SDM at two levels of biological organisation,
namely, a species as a whole or as a group of subspecies, for lodgepole pine Pinus contorta. We
use MaxEnt to model the climate niche based on presence observations. In addition, we use
growth transfer functions, an approach presented by O'Neill et al. (2008) that utilizes tree
growth data from provenance trials.

For current climatic conditions, modelled lodgepole pine distributions are quantitatively and
qualitatively similar across model approaches (MaxEnt vs. growth transfer functions) and level
of biological organisation (species vs. subspecies). For future climatic conditions, however,
projections of lodgepole pine distributions diverge. In particular, when the species is
considered as a conglomerate of differentiated, locally adapted subspecies, the species is
projected to better tolerate climatic change. In contrast, the choice of model approach
(MaxEnt vs. growth transfer functions), which can be an important source of variation in model
projections, has comparatively little effect in our case. We conclude that intraspecific variation
presents an important challenge for SDM.

D3-016: Partitioning mortality dynamics of beech in a near natural forest
Frédéric Holzwarth'
1University of Leipzig, Leipzig, DE

Tree mortality is one of the key processes in forest dynamics. A mechanistic and predictive
model of mortality is an essential prerequisite to correctly model establishment, species
distribution and tree biomass in forests over longer time periods. Such a model needs to
include the different causes of mortality and their respective drivers.

| modelled tree mortality of different processes and embracing the whole life history of trees
from sapling to gapmaker in a near-natural deciduous forest stand in central Germany.

Methodologically | focused on bringing together growth measurements of dead and live trees
(repeated dbh-measurements and tree-rings), dealing with measurement errors (negative
growth), imputation of missing growth measurements, and error propagation, all in a
framework of Bayesian analysis. | will illustrate that these methodological features and
especially the knowledge of the proximate mortality cause and hence a partitioning of
mortality are essential for the development of mechanistic mortality models.
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D3-017: Scale dependence of vegetation-environment relationships in forests
Michael Manthey1
'Institute of Botany and Landscape Ecology, University of Greifswald, Greifswald, DE

The importance of different drivers for species composition and phytodiversity may change
with spatial scale. At very small scales clonal growth, chance, and competition between
individuals may be the most important factors. With increasing scale soil conditions may
become increasingly influential for total species composition, while small-scale effects of
competition and chance may cancel each other out. However, heterogeneity of site conditions
will also increase with larger plots which should blur vegetation-site relationships at very large
spatial scales. In forests these scale-dependent relationships are further complicated by the
height differences of the structural layers and by the heritage of past forest management. To
investigate the effect of spatial scale on vegetation-site relationships and to test our
hypotheses we studied temperate deciduous forests near Greifswald (Northeast Germany).
Along the sampled gradient of soil moisture the dominant tree species changed from Alnus
glutinosa on sites with very high groundwater level over Fraxinus excelsior and Quercus robur
on soils with temporary water saturation to Fagus sylvatica on well drained upland soils.

We sampled vegetation at 6 spatial scales in a nested plot design ranging from 0.01 m? to 400
m2. Soil data were sampled at the four largest spatial scales (1 m? to 400 m?2) and various soil
characteristics where analyzed for the topsoil. We analyzed the strength of the vegetation-site
relationships using CCA.

As expected by our hypothesis we observed a general increase in the vegetation-site
correlations with increasing spatial scale, but with differences between the herb and the tree
layer. Our results help to identify suitable plot sizes for the analysis of vegetation-environment
relationships in temperate forests.

Poster Presentations

D3-P1: Effects of forest establishment on plant diversity: a retrogressive analysis

. Py . .22 .1 . . 1 .1
Valerio Amici-, Duccio Rocchini®, Francesco Geri’, Giovanni Bacaro’, Matteo Marcantonio’, Sara
.1 . .1
Landi’, Alessandro Chiarucci

'Botanical Museum, Department of Environmental Science, University of Siena, Siena, IT
’Edmund Mach Foundation, Trento, IT

Biodiversity conservation, in the face of increasing human impacts and global environmental
changes, requires accurate analysis of multi-temporal patterns and effective management
actions at landscape scales. Historical ecological data are needed to calibrate predictions of
future global change impacts on biodiversity; when historical ecological data are not available,
one key lies in extrapolating them through the construction of ecological models that include
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the use of historical cartographic data. This work aims at developing an approach to estimate
backward in time plant diversity shift in response to land use changes and analyzing the
potential effect of afforestation, occurred in the last 60 years, on heterogeneity and plant
species richness in a Mediterranean context. The field data from an extensive monitoring
program (Mo.Bi.SIC) and a nearest neighbour selection were used to model the plant species
diversity change and rebuild the past species pool matrix. Species-based rarefaction curves
were derived for the two dates (1954 and 2010) to estimate temporal changes in alpha and
beta diversity. The results showed that the methodology developed for this work it may serve
as an approximation in the analysis of the effects of the establishment of forest on forest plant
species richness. This method, although aware of its weakness compared to direct multi-
temporal field studies in the analysis of ecological dynamics, could serve as support in the
purely quantitative cartographic analysis. The estimation of species diversity change through
our model represent a formalization of what could be expected analysing land use spatial
pattern changes. From a nature conservation perspective, the process of abandonment of
traditional management techniques in favour of agriculture intensification and reforestation is
quickly producing an overall homogenization of the landscape.

D3-P2: Vegetation-environmental relationship across Kheirudkenar forest, Hyrcanian area
Soudeh Siadatil, Alireza Naqinezhadz, Halime Moradil, Vahid Etemad3, Farideh Attar'

'Department of Plant Biology, School of Biology, College of Science, University of Tehran,
Tehran, IR

2Department of Biology, Faculty of Basic Science, University of Mazandaran, Babolsar, Babolsar,
IR

*Department of Forestry, Faculty of Natural Resources, University of Tehran, Karaj, IR

Hyrcanian forest is a unique closed canopy of mesic deciduous trees in northern Iran
contrasted to the arid and semi-arid steppe landscapes throughout most of the country. The
objective of this research was to study the relationships between environmental factors and
vegetation in order to find the most effective factors in the separation of the vegetation types
of Hyrcanian forest in north of Iran. A classification of vegetation and ecological characteristics
were carried out using data extracted from 234 relevés followed the Braun-Blanquet approach
in Kheirudkenar forest, a relatively intact area of Hyrcanian. The data were analyzed using
TWINSPAN and ordination methods (DCA). The forest vegetation was classified into five large
groups. The first vegetation group was characterized by Anemone caucasica, Paeonia
wittmanniana as indicator species. This group is located at the highest elevation (2100 m) in
the study area. The second group is dominated by Fagus orientalis, Mercurialis perennis,
Ruscus hyrcanus. The third vegetation group mainly consists of geophytes, chameophytes and
endemic and subendemic species, distributed in the higher altitudes. This vegetation is mainly
characterized by indicator species such as Cardamine bulbifera, Carex pendula and high level of
clay in the soil. The fourth vegetation group distributed in submountain and lowland forest.
Oplismenus undulatifolius and Parrotia persica are as dominant species. The last vegetation
group is characterized by Circaea lutetiana and Euphorbia amygdaloides. Five vegetation
groups can be differentiated on two first axes of indirect ordination. The results indicate that
altitude, soil texture and other dependant environmental variables (e.g. pH) are the main
environmental factors affecting the distribution of forest vegetation groups.
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D3-P3: The role of disturbances for long-lived pioneer species in New Zealand’s forests
Timothy Thrippletonl, Klara Dolosl, Jurgen Groeneveld2’3, George Perrya, Bjorn Reineking1

'Department of Biogeographical Modelling, BayCEER, University of Bayreuth, Bayreuth, DE
*Ecological Modelling, Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE
3School of Environment and School of Biological Sciences, Auckland, NZ

New Zealand’s indigenous forests are characterized by the coexistence of long-lived coniferous
pioneer species and fast-growing, shade-tolerant angiosperms. Despite knowledge about the
species’ life-history traits, the coexistence mechanisms and long-term dynamics of those
forests are still to be resolved. Large-scale disturbances are hypothesized to be a key process
for allowing the coexistence of angiosperms and conifers with contrasting life history
strategies. Using the dynamic forest-landscape model LandClim we investigate the long-term
dynamics of an altitudinal transect in a forest at Mount Hauhungatahi, in the central north
island of New Zealand.

We aim to simulate a) the effect of large-scale catastrophic disturbances such as the Taupo
eruption (1718 cal. BP) on species succession and b) the role of smaller-scale disturbances like
windthrow on the current forest structure and composition.

The model produces successions which agree with the general picture given by pollen records.
Over the course of succession the forest is first dominated by the long-lived conifer pioneer
Libocedrus bidwillii until it is progressively replaced by the emergent angiosperm Weinmannia
racemosa. The current state of the forest is characterized by the strong dominance of
Weinmannia racemosa in the lower montane area with Libocedrus bidwillii occurring only at
high elevations in the sub-alpine area where disturbances are more frequent and competition
is reduced. An exploratory analysis of a range of disturbance scenarios highlights the functional
significance of disturbance events for the structure and spatio-temporal dynamics of New
Zealand’s mixed angiosperm-conifer-forests, especially for long-lived pioneer species.
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D4 Movement Ecology in changing landscapes

Oral Presentations

D4-01: Body size constraints for pollen-collecting solitary bees
Jeroen Everaarsl, Carsten Dormann’
"Helmholtz Centre for Environmental Research (UFZz), Leipzig, DE

Bees provide pollination services to crops and pollinate wild plants. There are also limits to
their potential concerning activity range and behaviour. Honeybees and bumblebees are well-
studied, but we know little about the potential of the many small solitary bees. We developed
a framework for pollen collection behaviour in relation to body size. Pollen collection is the
main motivation for solitary bees to move in the landscape and understanding body size
constraints is necessary to understand their movement in the landscape. We reviewed the
literature on the following main topics: flight performance (foraging ranges, velocities), visual
abilities, pollen collection (transport capacity, flower handling time) and other behaviour
(foraging time, choice of flower size). We show that small bees differ quite much from large
bees and discuss the consequences. We propose that describing the size composition of bee
communities in ecological studies would help understanding their response to spatial
landscape features. Our review shows that basic understanding is present in the literature, but
that the available data does not suffice for detailed understanding. Especially the lack of good
data for large solitary bees can result in unreliable trait-size relationships that deviate between
studies and possibly lead to wrong conclusions.

D4-02: The role of macropters during range expansion of wing-dimorphic insects
Dominik Poniatowskil, Stefanie Heinzel, Thomas Fartmann'®
"Institute of Landscape Ecology, University of Miinster, Miinster, DE

Rapid range shifts are one of the most conspicuous effects of global warming. Marked changes
in distribution have been observed not only for highly mobile insect taxa, which are capable of
flight, but also for wing-dimorphic species with predominantly short-winged individuals. In the
special case of wing-dimorphic species, it is likely that the rarer long-winged (macropterous)
morph plays an important role in the dispersal process, but less is known as to how and to
what extent it is involved. Therefore, we conducted a field study to provide additional insights
into the complex dispersal processes of wing-dimorphic insects at expanding range margins.
From an ecological point of view, this specifies the role of individuals capable of flight of a
predominantly flightless species and estimates the general adaptability of wing-dimorphic
insects during periods in which the environment is changing. We documented conspicuous
dispersal patterns at the recently expanding range margin for our model organism Metrioptera
roeselii (Orthoptera: Tettigoniidae). We found intensified dispersal behaviour in quantity (more
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dispersive macropters) in recently populated areas. Moreover, M. roeselii has shown
distinctively higher dispersal ability (% macropters) in recently established populations at the
expanding range margin compared to populations characterised by medium- or long-term
establishment nearer to the range core. The present study provides additional evidence of
special ecological and evolutionary processes at range margins, expressed in increased
dispersal ability and behaviour. Our results illustrate that macropters are the driving force of
the recent range expansion of wing-dimorphic insects, as they increasingly occur within
expanding margin populations and as dispersers in uncolonised areas.

D4-03: Mud shails move with fat tails

Andrea Kc')'/zschl’z, Adriana AIzate1’3’4, Frederic Bartumeuss, Monique de Jagers, Geerten
Hengeveld™, Marc Naguib™?, Bart Nolet™?, Johan van de Koppel™*

1Project Group Movement Ecology, Netherlands Institute of Ecology (NIOO-KNAW),
Wageningen, NL

’Department of Animal Ecology, Netherlands Institute of Ecology (NIOO-KNAW), Wageningen,
NL

*Department of Spatial Ecology, Centre for Estuarine and Coastal Ecology Netherlands Institute
of Ecology (NIOO-CEME), Yerseke, NL

*Department of Evolutionary Biology, University of Groningen, Groningen, NL

Movement Ecology Lab, Centre d'Estudis Avancats de Blanes (CEAB-CSIC), Blanes - Girona, ES

While moving through the landscape animals should optimize their foraging efficiency. How
they accomplish this task is yet generally unclear. If food is rare and animals have limited
information of their surroundings, foragers have been hypothesized to move randomly with fat
tailed step length distributions, often referred to as Lévy walks. In contrast to previous studies
using tracks of wild animals to test it, we examined foraging movement of a simple organism in
the lab.

We studied the foraging patterns of mud snails (Hydrobia ulvae) in different experimental
landscapes in which 10% was covered with algae. Algae distributions in space were chosen to
be either random, regular or fractal. As control we examined snail movement on bare mud and
fully covered algae landscapes, respectively. We determined and analyzed the snails’ step
length and turning angle distributions using high frequency recordings of their positions.

Step length distributions of individual snail movement on bare, fully covered and fractal
landscapes show fat tails, often being well fit by truncated power laws. On random and regular
landscapes snail tracks resemble Lévy walks less well, but approximate Brownian walks.
Additionally, movement is clustered on food patches as well as on bare mud, but snails seem to
reorient after food encounter and move slower when feeding on a patch of algae.

Our results clearly show the prominence of Lévy motion under spatially homogeneous
conditions, pointing out that Lévy walks are a baseline movement strategy for mud snails. The
comparison with movement in different, heterogeneous landscapes indicates that these Lévy
walks are modulated to Brownian walk-like patterns by frequent food encounter. Moreover,
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our results suggest that the Lévy walk strategy is most efficient in fractal landscapes, which
resembles food distributions encountered in their natural habitat.

D4-04: Random walks, intelligent movement and mental maps: comparing search strategies
Emanuel A. Fronhoferl, Hans Joachim Poethke®
'Field Station Fabrikschleichach, University of Wiirzburg, Rauhenebrach, DE

Animal movement strategies that optimize search efficiency have raised considerable interest.
This and the availability of detailed movement and dispersal data motivated Nathan and
colleagues recently to published their much appreciated call to base movement ecology on a
more thorough mechanistic basis. So far, most movement models are based on correlated
random walks (CRW). However, even if a random walk might describe real movement patterns
acceptably well, there is no reason to assume that animals move randomly. Bayesian foraging
strategies based on information and memory use seem to be much more appropriate concepts
here.

We present a mechanistic movement model of an animal with a limited perceptual range and
basic information storage capacities. This “spatially informed forager” constructs a mental map
of its environment, i.e. a spatially explicit utility function, by using (evolutionarily acquired)
assumptions about the spatial correlation of resources to supplement the environmental
information it perceives. We analyse the resulting movement patterns and search efficiencies
and compare them to CRWs, biased correlated random walks (BCRW) of omniscient individuals
and spatially uninformed strategies. We show that, in spite of their limited perceptual range,
spatially informed individuals may perform nearly as well as those following a BCRW. This
construction of a mental map results in a highly correlated walk between patches and rather
systematic search for resources within resource clusters. Our work highlights the strength of
mechanistic modelling approaches and sets the stage for the development of more
sophisticated models of Bayesian strategies in foraging and dispersal.

D4-05: Estimating cheetah population size using high resolution movement data
Sabrina Stre/fz, Bettina Wachterl, Jorg Melzheimerl, Niels Blaum?

!Leibniz Institute for Zoo and Wildlife Research, Berlin, DE
*Plant Ecology and Nature Conservation, University of Potsdam, Potsdam, DE

The Namibian rangeland is the core habitat for cheetah conservation but a density estimate of
the cheetah population remains vague. Previous estimates were mostly based on
guestionnaires, personal communications with farmers and reported sighting. This is
problematic since solid density estimates are a prerequisite for evaluating potential
conservation measures such as human-carnivore conflict action plans. Capture-mark-recapture
is widely used to estimate felid densities, however, this method is often constrained by high
costs and time effort which often result in irregular trapping periods that limit the density
estimate.
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Here we present a new method using temporarily high resolution movement data of cheetahs
to estimate cheetah population density on central Namibian rangelands which can also be
applied for other habitats and species. We developed an individual-based model that simulates
cheetah movements and virtual trapping events. Model rules to simulate the distance and
direction of cheetah movements were derived from telemetric and trapping data of a field
study since 2002. Using a virtual ecologist approach and applying the identical irregular
trapping design from the field study, our model was able to reproduce movement patterns
recorded from GPS-tracked cheetahs, and to estimate cheetah population density by
systematically varying the number of simulated cheetahs until simulated and field capture data
matched.

Poster Presentations

D4-P1: Evolution of White Stork migratory behaviour following optimal annual routines
Damaris Zurel/l, Ran Nathanz, Martin Wikelski3, Florian Jeltsch®

Plant Ecology and Nature Conservation, University of Potsdam, Potsdam, DE
The Hebrew University of Jerusalem, Jerusalem, IL
*Max-Planck-Institute for Ornithology, Radolfzell, DE

Understanding and making quantitative predictions of how organisms respond to changing
environments are key challenges in present-day conservation ecology. Especially in migratory
species, individual fitness and consequent population dynamics may be differently influenced
by environmental conditions experienced throughout the summer and winter ranges or on
route. In White Storks (Ciconia ciconia), different behavioural adaptations in response to
habitat alterations and climate change have been observed including changes in foraging
preferences, timing of migration or the choice whether migrating at all. Here, we use an
individual-based approach to model optimal individual behavioural strategies throughout the
annual cycle (‘annual routines’). Thereby, behavioural decisions depend on the individuals’
physiological state, energy expenditure, the time in the annual cycle, available forage, presence
of competitors as well as other mortality risks (e.g. predation), and follow optimality rules
based on long-term fitness considerations. We follow a simple-to-complex approach starting
with identical individuals and gradually introducing variations in traits related to reproduction,
movement and density dependence. By that, we are able to identify key (interacting) traits
determining the storks’ migratory behaviour and assess related fitness consequences. The
framework also allows us to study the evolution of different behavioural strategies and its
consequences on long-term population dynamics in response to scenarios of environmental
change.
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D4-P2: Space use of mammals: impact of land use, resource dynamics and habitat fragment

Christina Fischerl, Boris Schréderl'z, Niels BIauma, Florian Jeltscha, Gert Bergerl, Michael
Glemnitz

'Leibniz Centre for Agricultural Landscape Research (ZALF), Miincheberg, DE
?|nstitute of Earth and Environmental Science, University of Potsdam, Potsdam, DE
*Plant Ecology and Nature Conservation, University of Potsdam, Potsdam, DE

Agricultural intensification negatively effects biodiversity and ecosystem functions due to
changes in field management and habitat fragmentation. The project AgroScapelabs
(Agricultural landScape Laboratories) explores impacts of land use and quality, percentage and
distribution of semi-natural habitats on mechanisms affecting biodiversity patterns and
ecosystem functions at large spatial scales in agricultural habitats.

In a pilot study started in 2011 we study influences of land use patterns and resource
availability on the spatial movement and behaviour of multiple species to develop predictive
space use models. We apply automated GPS-based radio tracking to monitor movement,
activity patterns and acceleration of European hares (Lepus europaeus), red foxes (Vulpes
vulpes), raccoon dogs (Nyctereutes procyonoides) and raccoons (Procyon lotor). Besides the
automate recording of animal behaviour we also sample environmental variables, in particular
land use and crops, field management, landscape complexity and food availability. The study
takes place in the Uckermark region in North-East Brandenburg, Germany, which is
characterized by different levels of landscape complexity in a highly intensive agricultural area.

1. Intensity of animal movement and activity patterns can be related to species traits,
allometric relations, landscape complexity and land use variability.

2. Disturbances through agricultural practice and resource availability influence movement
decisions (e.g. migration, dispersal, foraging) to different extends.

D4-P3: The importance of landscape configuration for home range sizes of red deer
Mirjan Bevandal, Lorenz Fahsez, Marco Heuricha, Bjoern Reineking:l

'Biogeographicyl Modelling, University of Bayreuth, Bayreuth, DE
*Forest Ecology, Swiss Federal Institute of Technology (ETH) Zurich, Zurich, CH
*Bavarian Forst National Park, Freyung, DE

Understanding the determinants of home range dynamics is relevant for both basic science and
conservation. Recently, several studies have analysed changes in home range sizes in deer
species at several temporal scales. In these studies, landscape conditions were represented via
landscape composition, i.e. the relative proportion of different habitat types. Here, we extend
these analyses by including measures of landscape configuration, i.e. the spatial arrangement
of habitat types. We analyse the dynamics of home range sizes of 30 red deer (Cervus elaphus)
over nine years in the Bavarian Forest National Park. Using mixed effect models, we quantify
the importance of weather, landscape composition and configuration at three temporal scales
(weekly, biweekly, monthly). We find that landscape configuration is a dominant factor for
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explaining home range variability. Home range sizes increases when the landscape
configuration shows a low aggregation of landcover types. We conclude that the configuration
of the landscape needs to be accounted for in the analysis of home range sizes. A promising
next step will be the analysis of movement paths in order to suggest mechanisms that lead to
differences in home ranges at different landscape configurations.

D4-P4: Influence of forest structure on roe deer habitat selection using airborne LiDAR
Michael Ewald", Mirjana Bevanda', Claudia Dupkel, Marco Heurich?, Bjorn Reineking1

1Biogeographica| Modelling, BayCEER, University of Bayreuth, Bayreuth, DE
’Bavarian Forest National Park, Grafenau, DE

Understanding habitat selection plays an important role for the management of roe deer
(Capreolus capreolus). Beside other environmental parameters habitat structure has a major
influence on movement behaviour of the species as shown in other studies. Data from airborne
laser scanners (Light detection and ranging, LiDAR) can be used to derive three-dimensional
vegetation structure over large areas and therefore show high promise for analyzing wildlife
habitat relationships. In this study we applied step selection functions (SSL) to model habitat
selection dependent on LiDAR derived structural parameters. For the analysis of movement
behaviour we used GPS telemetry data of roe deer from the Bavarian Forest National Park.
Forest structural parameters calculated from discrete-return airborne LiDAR-data were mean
canopy height, variance of canopy height, openness of the canopy and cover of shrub layer.
Furthermore a LiDAR derived digital elevation model was integrated. A special focus of our
analysis is put on temporal variations of habitat preferences at several scales and differences
between the sexes.

150



E1 Ecological consequences of land use change

Oral Presentations

E1-O1: Abundance and population-energy use in forest-soil communities
Roswitha B. Ehnesl, Bjorn C. RaIIl, Ulrich Brose®
'EcoNetLab, Systemic Conservation Biology, Géttingen, DE

Communities usually consist of species that are abundant and those that are rare. This pattern
can be explained by the energy use of differently sized individuals. Body mass influences
metabolic rate and hence the energy demand of the whole population. It therefore determines
the feasible number of individuals of different species in a community and thus their
abundances. Which rules describe these relationships of body mass and abundance and which
the relationship of body mass and the energy demand of a population (population energy use,
PEU)? We investigated forest-soil communities in respect to abundance and population energy
use, we focused on meso- and macrofaunal invertebrates across ten phylogenetic groups
sampled at 52 forest soil sites. Several land-use types were chosen, which were replicated in
each exploratory (Biodiversity Exploratories). Animals were extracted and identified to species
level, wherever possible and abundance per sample counted. Body masses of soil animals were
calculated and mean body mass determined. The collected samples resulted in 585 species in
ten phylogenetic groups. The body masses ranged over nine orders of magnitude with the
smallest represented by juvenile mites and the largest represented by earthworms. We
calculated population energy use (PEU) and determined the slope of the abundance-mass
relationship and of the PEU-mass relationship on double logarithmic scales for each of the
phylogenetic groups combined with each of four forest types. The relationships are mostly
driven by the identity of the phylogenetic group, whereas forest type only has a marginal effect
on the relationships. Population-energy use increases with increasing body mass of the species
which indicates that larger species are able to use energy more efficiently than smaller ones.

E1-02: Soil, litter and herb layer changes after conversion to spruce monocultures
Gorik Verstraetenl, Jakub HIavaz, Bart Muyss, Kris Verheyen1

'Ghent University, Ghent, BE
’Czech University of Life Sciences, Prague, CZ
*Katholieke Universiteit Leuven, Leuven, BE

The effects of tree species conversion on the herb layer, soil chemistry, humus type and
earthworm communities has been thoroughly studied. However, the size of such change
trajectories as a function of initial soil trophicity has not been looked at in a systematic way.
The objective of this study is to achieve a better understanding of the change trajectories and
how these relate with herb layer, topsoil characteristics, humus type and earthworm
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communities by multiple pair comparisons of seminatural and converted tree stands along a
soil trophic gradient.

In the south of Belgium, we selected 40 even-aged stands of 2-5 ha of Picea abies (Norway
spruce) between 30 and 50 years of age. These stands were located in a matrix of mixed
deciduous forest with main species Carpinus betulus, Quercus robur, Fagus sylvatica, Quercus
petraea and Fraxinus excelsior. In the spruce stands as well as in and the adjacent deciduous
forest, vegetation was described (three, shrub and herb layer), litter type determined, soil
chemistry measured and earthworm community characterised. Spruce and deciduous stands
were compared and causal relations between factors were tested with path analysis.

In general, spruce stands acidified soils, caused higher litter masses, changed vegetation
towards more acid tolerant species and decreased the earthworm population significantly. The
herb layer diversity was not affected by conversion to spruce. It also seems that the earthworm
community, and especially the burrowing earthworms (endogeic and anecic), are important to
keep a mull humus type in this forest ecosystems. Preliminary results indicate that the change
trajectories were larger in richer soils with higher buffer capacity. Thus, these results show that
transforming semi-natural deciduous forest to spruce monocultures causes a site-dependent
ecosystem shift from a mesotrophic to an oligotrophic state.

E1-03: Seedling and sapling survival in West-African savannas is related to land-use
Katrin .Iurischl’z, Markus Bernhardt—Rémermannl, Karen Hahnl’z, Rudiger Wittigl’2

YInstitute of Ecology, Evolution and Diversity, Goethe University Frankfurt am Main , Frankfurt
am Main, DE
*Biodiversity and Climate Research Centre (BiK-F), Frankfurt am Main, DE

In frequently disturbed habitats like savannas the survival of seedlings and saplings relies on re-
sprouting capacities following disturbance by removal of above-ground biomass. This requires
that individual plants had sufficiently allocated and stored reserves. Furthermore, the extent to
which species may resist to frequent disturbances is related to site conditions as nutrient
availability, water supply, and frequency of fires and herbivory. These factors may limit the
development of plant individuals to later life stages. Hence, young individuals may persist in a
quasi permanent stage for several years, where no increase in stem length can be observed but
an increase in stem diameter. We hypothesize the larger the stem diameter the higher the
survival probability. In this study we address the following questions (1) Does the survival
probability following disturbance increase with increasing diameter? (2) Is there a minimum
diameter for survival? and (3) Are survival rates affected by site conditions?

Three land cover types with different site conditions and land use practices were studied: non-
arable sites, fallows and semi-natural tree and shrub savannas. In two annual censuses from
2008 to 2010 we studied individuals of 19 woody species less than 1 m in height. We use
multistate capture-recapture statistical models to estimate survival and transition rates among
diameter stage classes.

We detected seasonality to have an important impact on survival of seedlings and saplings in
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our study area. Furthermore, our results indicate an influence of land use on transition
probabilities among diameter stage classes and survival rates. Concerning our assumptions that
survival probability depends on diameter class, we expect species specific results. With our
ongoing analyses we aim at revealing ubiquists and specialists due to differences in their
survival and growth in relation to land use.

E1-04: 10 years of land use impacts on species diversity in savannah rangelands
Niels Blaum®, Andrea Schmiedgenl, Julia Aspodienl, Colleen Seymour2

'Plant Ecology and Nature Conservation, University of Potsdam, Potsdam, DE
’Conservation Science Programme, Kirstenbosch Research Centre, South African National
Biodiversity Institute, Claremont, ZA

Land use has lead to serious changes in savannah landscape structure worldwide. In particular,
shrub encroachment due to heavy grazing practices is considered to be one of the most
threatening forms of rangeland degradation and to alter plant species composition and
abundance. However, possible impacts of shrub encroachment on animal diversity remain
poorly understood. In this study, we analyzed land use impacts on vegetation cover of
dominant savannah plants and species diversity of top predators (i.e. small and medium sized
mammalian carnivores) and one of their major food source (i.e. rodents). In particular, we
recorded changes in vegetation cover and mammals along a land use gradient between 2001
and 2011. Changes in rodent population size and species richness were determined using
capture-mark-recapture and carnivore abundance and species richness using the track
intrusion index TII. Results show that the extend of shrub encroachment differs largely across
study sites in relation to land use. Interestingly, while the recruitment of Rhigozum
trichotomum (one of the two major shrub encroachers in the study area) was high, we
observed no recruitment of Acacia mellifera supporting the hypothesis of pulsed recruitment
events in relation to rainfall. Land use induced changes in vegetation cover affected rodents
and carnivores significantly. Particularly in heavily degraded savannah rangelands, the
regeneration potential of top predators was very low despite the high abundance of rodents in
years of above average rainfall. Nevertheless, moderate and well managed land use can
maintain healthy populations of top predators.

E1-05: Escaped ornamental species in village floras promote taxonomic homogenisation
Sonja Knappl, Ridiger Wittig2

1Department Community Ecology, Helmholtz-Centre for Environmental Research (UFZ), Halle
(Saale), DE

’Institute for Ecology, Diversity and Evolution, Department for Ecology and Geobotany, Goethe-
University Frankfurt, Frankfurt am Main, DE

Agriculture and urbanisation shape biodiversity through extirpation of species and facilitation

of species introductions. These can result in changes in the functional composition and
homogenisation of species assemblages. Especially the spread of exotic species has been
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discussed as a driver of homogenisation. However, no consensus has been reached so far;
instead, both homogenisation and differentiation by exotics have been shown. This
inconsistency can partly be attributed to the lack of temporal data: most homogenisation
studies rely on purely spatial analyses, while homogenisation develops over time. We studied
vascular plant species occurrences in 59 villages in the West of Germany in the 1980ies and
twenty years later. Within this period, the villages experienced changes in agriculture and
trends towards urbanisation. We asked whether the villages’ floras became more similar to
each other within the study period, and whether this could be attributed to gains or losses of
species within selected plant groups. We based plant groups on leaf traits and on species exotic
status and mode of introduction. This enabled us to relate changes in the flora to changes in
land use. Simpson’s index of dissimilarity identified beta-diversity among villages and between
time spans as measures of turnover and homogenisation. Tests of association identified species
gains and losses within plant groups. Within the study period, exotic species had significant
homogenising effects, driven by the spread of ornamental species that escaped cultivation.
Formerly typical village species such as agricultural weeds declined as a consequence of
agricultural changes, as did species adapted to moist and wet habitats. Together, species gain
and loss resulted in a mean turnover of 53% per village. Our study provides evidence that
exotic plant species homogenise species assemblages over time, even if this effect is not
detectable in purely spatial studies.

E1-06: Responses of herbivory and pollinators to grassland management and plant diversity

Anika Hudewenzl, Alexandra-Maria Kleinl, Christoph Scherberz, Michael Scherer—Lorenzena, Lea
Stankez, Teja Tscharntkel, Anja Vogel4, Alexandra Weigelts, Wolfgang W. Weisser4, Anne
Ebeling4

1Ecosystem Functions Group, Leuphana University, Lueneburg, DE
2Agroecology, University of Goettingen, Goettingen, DE

*Institute of Biology, Geobotany, University of Freiburg, Freiburg, DE
*Institute of Ecology, Friedrich-Schiller-Universitat Jena, Jena, DE
5University of Leipzig, Leipzig, DE

Agricultural intensification is one of the main drivers of global environmental change. Research
trying to experimentally disentangle plant diversity from management effects, like fertilization
and mowing, on biodiversity of higher trophic taxa and related functions is crucial for
conservation recommendations.

To understand influences of land use and plant diversity on herbivory, grasshoppers and
pollinators, we experimentally set up different management regimes along an experimental
plant diversity gradient within “The Jena-Experiment” in Eastern Germany.

The percentage of herbivory, the number of grasshopper individuals and the diversity and
frequency of pollinators were estimated in four subplots of the plant diversity plots. Each
subplot was differently managed, spanning a grassland management gradient from very low,
low, medium to high intensive. Fertilization and mowing, but not plant diversity significantly
affected plant-herbivore interactions. While grasshoppers were most abundant at fertilized
plots, leaf damage caused by herbivores was highest in high fertilized plots with four mowing
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events a year. In contrast, pollinators benefited most from the medium extensive management
intensity with two times of mowing and no fertilizer addition.

Our results indicate that moderate mowing intensity of no more than two events and without
fertilizer are grassland management practices to minimize trade-offs between ecosystem
services and dis-services; while the beneficial pollinators were promoted by medium extensive
management intensity, herbivores did not deplete high amounts of plant biomass.

E1-0O7: Abandonment and re-mowing in species-rich Festuca paniculata-grassland
Georg Niedristl’z, Erich Tasserl, Ulrike Tappeinerl’2

Ynstitute for Alpine Environment, EURAC, Bozen, IT
%|nstitute of Ecology, University of Innsbruck, Innsbruck, AT

Subalpine F. paniculata-grasslands result from alight management and are therefore
limited, as most of them have been abandoned since the begin of the ZOthcentury due to
socioeconomic changes in mountain agriculture. Utilizing homogeneous site conditions and
different times of abandonment within a small area, succession processes have been studied
using a chronosequence approach. Based on detailed historical maps and local stakeholder
information there have been identified six time steps of abandonment starting from 1850.
Comparison of vascular species composition, yield, soil parameters and reforestation lead to a
determination of four succession stages with F. paniculata acting as a key factor. The first
phase (0-10 yrs) is characterised by a significant loss of species richness and quality yield due to
the increasing dominance of F. paniculata. During the second stage (10-40yrs) this dominance
is still reforced, however: despite the lower Evenness-Index species richness showed no
significant decrease during this period. With the appearance of the first shadowing trees there
was observed a dramatic reduction of F. paniculata within a short time (3rd stage, 40-60 yrs).
During this transition period quality yield shows a short-termed increase before breaking down
simultaneously with species richness in the last succession stage, were the climax community
(Larici-Piceetum) is reached (>60 yrs). Re-mowing experiments point out a reversibility of the
first three succession stages just within a few years, whereas a reversion from the last stage is
only possibly by high labour and time effort. The obtained results point out the sensitivity of
this plant community against slight environmental changes and suggest the possibility for
recently abandoned areas to recover the high initial value just with relatively small effort.
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E1-08: Effects of soil texture, grazing and climate on Orthoptera of steppe grassland
Immo K(jmpfl, Norbert H(’jlzelz, Dominik Poniatowskil, Thomas Fartmann'

'Department of Community Ecology, Institute of Landscape Ecology, University of Miinster,
Miunster, DE
2Department of Ecosystem Analysis, Institute of Landscape Ecology, University of Minster,
Miunster, DE

In Western society’s intensively used landscapes biodiversity suffers either from land use
intensification or abandonment. Since it is difficult to re-establish natural dynamics, traditional
land-use forms like grazing are important tools of nature protection. The steppe grasslands of
the Lower Oder Valley (NE Germany) are hotspots of biodiversity; however, they are
threatened by abandonment. We examined the impact of grazing on species richness and
abundance of Orthoptera inhabiting the most xerothermophilous steppe grasslands: the
feather grass steppes. For this aim we sampled a total of 3,547 individuals belonging to 22
species on 46 patches during two sampling periods (June and August) and examined several
environmental variables concerning vegetation structure and soil characteristics. In general,
diversity and densities of Orthoptera were high in the steppe grasslands. Compared to the
fallow grasslands, managed patches had higher densities, more threatened species and a
higher share of geo-chortobiont species. However, the influence of grazing was not as big as
predicted and varied between sites with different soil texture. Steppe grasslands on
unproductive sandy soils were less sensitive to abandonment and provided favourable
microclimate for Orhtoptera, even if fallow. Our results also illustrated that Orthoptera niches
shifted during the season. While in June abundance was correlated with a favourable
microclimate, in August food supply appeared to be the most important factor. Based on our
results steppe grasslands should be managed, particularly by grazing, to promote Orthoptera.
To allow seasonal shifts and to buffer against climate change structural heterogeneity of the
patches should be increased.

E1-09: Increasing land-use intensity decreases floral colour diversity in grasslands
Julia Binkensteinl, Julien P. Renoultl, H. Martin Schaefer’
'Institute of Biology I, University of Freiburg, Freiburg im Breisgau, DE

To preserve biodiversity and ecosystem functions in a globally changing world it is crucial to
understand the effect of land use on ecosystem processes such as pollination. Floral
colouration is known to be central in plant-pollinator interactions. To date, it is still unknown
whether land use affects the colouration of flowering plant communities. To assess the effect
of land use on the diversity and composition of flower colours in temperate grasslands, we
collected data on the number of flowering plant species, blossom cover and flower reflectance
spectra in two German regions. We analysed reflectance data of flower and leaf colours as they
are perceived by bees and studied floral colour diversity on 35 plots based upon the mean
flower colour loci of each plant species in bee colour space. Flower colour diversity decreased
with increasing land-use intensity, entailing an increasing proportion of white flowering plant
species and their blossom cover compared to yellow and blue flowering plant species. By
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changing colour characteristics of grasslands, we suggest that increasing land-use intensity
might affect the flower visitor fauna in terms of diversity, frequency and visitor behaviour.
These changes may in turn influence plant reproduction in these grassland plant communities.
Our results indicate that land use is likely to affect communication processes between plants
and flower visitors by altering flower colour traits.

E1-010: Influence of land use on a tritrophic system in three landscapes
Elisabeth Obermaierl, Christine Herbstl, Nicole Wa’schkel, Torsten Meiners
1Department of Animal Ecology and Tropical Ecology, University of Wirzburg, Wirzburg, DE

It has been shown in several instances that plant species diversity decreases with increasing
land use intensity. Little is known, however, on how land use influences the functionality of
higher trophic level interactions. We investigated the influence of fertilization, grazing and
mowing on the flowerhead community of Plantago lanceolata and the surrounding vegetation
in three different landscapes (Schorfheide-Chorin, Hainich, Alb) over three years.

Land use exerted a negative influence on plant species diversity. Although the host plant, P.
lanceolata, was not at all or positively affected by land use the probability of occurrence of
higher trophic levels in the flowerheads significantly decreased with increasing fertilization and
mowing (vs. grazing). We discuss different hypotheses to explain these patterns.

E1-011: Disentangling land use and climate change impacts on bird community patterns
Christian Kampich/erl, Henk van der Jeugd3, Chris van Turnhout3’4, Vincent Devictor’

'Nederlands Instituut voor Ecologie - NIOO-KNAW, Wageningen, NL
2Universidad Judrez Auténoma de Tabasco - UJAT-DACBIol, Villahermosa, MX
3Vogelonderzoek - SOVON, Nijmegen, NL

*Radboud University, Nijmegen, NL

>Université Montpellier, Montpellier, FR

Human land use and climate change are regarded to be the main drivers of present-day and
future species extinctions. They will potentially lead to a profound reorganisation of the
composition and structure of natural communities throughout the world. However, studies
that explicitly integrate both impacts of land use and climate changes are not very common.
Here, we quantify community change of Dutch breeding bird communities over the past 25
years by time lag analysis (TLA) and we evaluate if it is caused by climate change or habitat
change by calculating the chronological sequence of the community temperature index (CTI,
indicates the significance of northerly vs. southerly species in the community) and the
community specialisation index (CSI, indicates the significance of generalist vs. specialist
species) over time. We show that the breeding bird fauna underwent distinct directional
change and that this is caused by both climate change and land use change. The larger change
in CTI than that in CSI suggests that climate change has become more important than land use
change at the national scale. The assemblages of particular breeding habitats, however, do not
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change at the same speed and are not equally affected by climate versus land use changes:
while CTl is rather constant in the rapidly changing farmland habitats, CSI is declining in this
habitat. In contrast CTI is increasing in more slowly changing forest and heath while CSI is
stable in these habitats. Coastal assemblages are experiencing both a decline in CSI and an
increase in CTIl, while in wetland birds neither CTI nor CSI show a significant trend although
they experience the fastest community change among all breeding habitat assemblages. We
conclude that the combined application of TLA, CTI and CSI is a valuable approach for
disentangling the effects of land use change and climate change on natural communities.

E1-012: European land-use change scenarios and ecosystem service provision
Stefan Hotesl, Rebecca Langel, Franziska Peterl, Mark Bradyz, Volkmar Wolters'

1Justus-Liebig-University, Giessen, DE
*Swedish University of Agricultural Sciences, Lund, SE

Scenario exercises are a tool for structured investigations of possible future trends, based on
sets of assumptions about drivers of change and their effects on complex socio-ecological
systems. They are increasingly applied in environmental studies, providing descriptions of
plausible outcomes of certain policies, economic and social trends and their interactions with
ecological variables. The “storylines” of alternative scenarios are usually produced by
interdisciplinary expert panels and can include stakeholder consultations. Scenario
development can as such be an end in itself and inform policy-making directly, but they often
serve as a framework to formulate research questions and create research designs for
subsequent modelling, observational studies or experiments. Because of their nature they
allow to include levels of complexity that are not accessible to more technically constrained
modelling techniques.

In the EU-funded research project SOILSERVICE, recent scenario studies focusing on possible
future trends in European land use were reviewed together with the results of model-based
guantifications of the scenarios. The scenario-based modelling results concerning land-use
change over time-scales of 10 to 70 years are presented in the context of ecosystem functions
and ecosystem services, with a particular focus on carbon cycling in agricultural areas.
Implications of the scenarios for soil biodiversity and feedbacks to ecosystem service provision
in cultural landscapes are investigated, and an ecological view of policy options to influence
land management that are currently being discussed in Europe is given.
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Poster Presentations

E1-P1: The mangrove forest of Mtwapa Creek Kenya: How certain is the future?
Okello Judithl'z, Nele Schmitzl, Kairo Jamesz, Koedam Nico®

1Vrije Universiteit Brussel, Brussels, BE
2Kenya Marine and Fisheries Research Institute, Mombasa, KE

Despite the alarming rates of decline in coverage and general deterioration of mangroves
worldwide, over the past few decades there has been renewed efforts for conservation
resulting from increasing awareness of the true value of mangroves. These together with other
forms of disturbances which may be natural or anthropogenic, all result in frequent changes
making the system quite dynamic even at a local scale. One way to characterize mangrove
ecosystem, and to monitor changes is through the assessment of forest structure. In this study
we assess the floral composition and regeneration in mangrove forest of Mtwapa Creek, Kenya
along belt transects at 3 forest patches (Gung’ombe, Kitumbo, and Kidongo). We apply the use
of both De Liocourt’s and Weibull models to understand the underlying distribution of the
population of trees and as measure sustainability.

Spatial distribution pattern of adults and juveniles varied among forest patches and they
showed a close to uniform pattern (Morisita’s dispersion Index, |s << 1) for adult trees, but a
tendency to random distribution (Is = 1) for juveniles. The study site contained 5 out of the 9
mangroves occurring in Kenya with Rhizophora mucronata being the principal species in all the
forest patches as reflected by the extremely high importance value relative to the other
species. The forest is characterised by high abundance of lower utilisation class poles (‘fito’ and
‘pau’). Diameter measurements of the principal species (R. mucronata) in the creek follow an
inverse j shaped probability distribution indicative of a population of rapidly growing living
organisms where heavy suppression is present, yet mortality is not excessive. The distribution
deviates from the balanced diameter required to ensure sustainability in an uneven aged forest
according to De Liocourt’s model and Weibull’s 8 being > 1 giving a picture of a slowly dying
forest.

E1-P2: Biodiversity and ecosystem processes on Mt. Kilimanjaro under global change

Marcell Petersl, Andreas Hemp2’3, Markus Fischer3'4, Katrin Boehning-GaeseS, Thomas NaussG,
Claudia Hemp', Jie Zhang®, Julius Keyyu’, Ingolf Steffan-Dewenter"

'Department of Animal Ecology and Tropical Biology, University of Wuerzburg, Wuerzburg, DE
’Plant Systemic, University of Bayreuth, Bayreuth, DE

3University of Potsdam, Potsdam, DE

4University of Bern, Bern, CH

5Biodiversity and Climate Research Centre, Frankfurt, DE

®Klimatologie, University of Marburg, Marburg, DE

"Tanzanian Wildlife Research Institute, Arusha, TZ
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Biodiversity and supportive ecosystem processes maintained by tropical mountain ecosystems
are threatened by the combined impacts of global warming and the conversion of natural to
human-modified landscapes. The KilLi project aims at assessing biodiversity and ecosystem
processes along altitudinal and disturbance gradients on Mt. Kilimanjaro (Tanzania, Africa),
capitalizing on its world-wide unique range of climatic and vegetation zones. On a total of sixty
study sites in both natural and human-disturbed ecosystems biodiversity (e.g. plants, soil
arthropods, ants, bees, frogs, lizards, bats, birds), related ecosystem processes (decomposition,
seed dispersal, pollination, herbivory, predation), and biogeochemical processes and properties
of ecosystems (climate, soil properties and nutrient status, regulation of water and carbon
fluxes, trace gas emissions, primary productivity, functional diversity) are analyzed. Further, in
experimental gardens at different altitudes, transplant experiments will be performed to study
species adaptability under modified climate conditions. By reanalyzing study sites with
historical floral and faunal records we explore shifts in species distributions. Overall, the data
will allow us (1) to infer the influence of climate and anthropogenic disturbance on both
biogeochemical processes and biodiversity, (2) to quantify biodiversity-ecosystem functioning
relationships along elevational gradients, (3) to estimate resilience and adaptive potential of
natural and modified ecosystems to global change, (4) to examine negative feedbacks of
disturbance on local climate and ecosystem processes and (5) to quantify temporal shifts in
species distributions due to climate and land use change. The aim of this poster is to give an
overview over the integrative activities and study design of the KilLi project.

E1-P3: The effect of land use change on vegetation dynamic processes
Katja Seis™?

1Waldbau-lnstitut, Albert-Ludwigs Universitat, Freiburg, DE
Universidad Austra de Chile, Valdivia, CL

Due to their high level of species richness and the increasing destruction by humans, southern-
Chilean temperate forests have gained one of the highest conservation priorities worldwide. In
the study-area, which is located south-east of the city of Valdivia, land use converted large
natural forests into plantations, pastures, and agricultural land. The remaining forests are
severely fragmented and suffer highly from human interventions. Apart from the plantations
that dominate the recent landscape rural small-scale farmsteads still remain. Their land
comprises a mosaic of pastures, shrublands and forests that are either used for livestock
grazing and firewood cutting, or have been abandoned.

To date, few ecological research has been conducted in these kinds of cultural landscapes in
Chile. However, they might maintain important components of biodiversity and ecosystem
functions that provide important ecosystem goods and services.

The aim of this study is to identify the vegetation dynamic processes (degradation and
succession) that underlay these vegetation patterns. Emerging variations in site conditions,
biodiversity, species composition (plants and birds) and vegetation physiognomic structure are
being identified with respect to land use impact. We expect to identify indicators within the
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vegetation for the mentioned processes. These indicators might also be related to changes in
the provision of ecosystem goods and important services.

E1-P4: Reproduction and genetic diversity of Trollius europaeus in modern landscapes
Charlotte K/ankl, Andrea R. PIuessl, Jaboury Ghazoul*

'Institut fiir Terrestrische Okosysteme, Swiss Federal Institute of Technology (ETH) Zurich,
Zurich, CH

Many plant species are currently experiencing negative consequences of habitat fragmentation
due to reductions in population size and disruptions in pollination services. Plants in specialized
pollination systems like the Trollius europaeus and Chiastocheta interaction might be esp.
vulnerable to such changes. We studied 19 populations ranging from 140 to 820 000 flowers
located within a matrix of intensive agricultural land use and urbanization in Switzerland. The
effects of population size, density and pollinator abundance on reproductive output and
genetic diversity were investigated during a three year study combining field surveys,
greenhouse experiments and an AFLP survey.

Our findings highlight that plant population size is not always the main determinant of
reproductive success for populations, but that other factors such as plant density and the
specific ecology of a pollinator and its interplay with other population parameters can be more
important in determining the fate of a population. Furthermore, the effects of plant population
size and floral density on pollinator visitation in T. europaeus vary across scales, with
implications for plant fitness. Regarding genetic diversity, remnant populations of T. europaeus
appear to retain their genetic diversity and seem capable of persisting under the present
conditions.

Based on these results the current conservation of scattered populations within an agricultural
matrix is effective. When assessing populations for conservation management, it is therefore
important not to focus solely on pure plant population size in determining population viability.
Even small and isolated T. europaeus populations may be viable and resistant to pollination-
associated vulnerabilities depending on plant density at local (subpopulation) scales. Thus the
persistence of T. europaeus bodes well for other plants in such communities and landscapes.

E1-P5: Disturbance as a key factor for the shrub-feeding butterfly Satyrium spini

Gregor Stuhldreherl, Franz Léfﬂerl, Thomas Fartmann®

'Department of Community Ecology, Institute of Landscape Ecology, University of Miinster, DE
Calcareous grasslands are the most species-rich habitats for butterflies throughout Europe.
Whereas we have a lot of information concerning the habitat requirements of threatened
grass- and herb-feeding butterflies in calcareous grasslands often restricted to early

successional stages, our knowledge concerning shrub-feeding species is scarce. Here we
studied the oviposition preferences of a shrub-feeding butterfly, the Blue-spot Hairstreak
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(Satyrium spini), in calcareous grasslands. The females preferred small, sunny Rhamnus
cathartica shrubs with a warm microclimate for oviposition. Although shrubs are usually
associated with late successional stages in grasslands Satyrium spini depended on early
successional stages with young plants or suckers. For long-time survival of the species, we
recommend rotational scrub cutting within the calcareous grasslands.

E1-P6: Indirect effects of phosphorus on fungivorous collembolans
Birthe Schréder*
lAngewandte Geographie, University of Bremen, Bremen, DE

Phosphorus is an essential nutrient for all forms of terrestrial life; in agriculture, phosphorus
fertilization leads to enhanced crop production. However, additionally to the costs of
fertilization there are negative secondary effects like eutrophication of adjacent waterbodies
through runoff and cadmium contamination of the soil. Not only due to this, effects of
phosphorus on soil flora and fauna have to be expected. Soil fungi are an important part of the
soil flora. As mycorrhiza they are symbionts conductive for plant growth, decomposers make
nutrients plant-available through remineralisation. Also, most fungi serve as food for soil fauna.
According to the Growth Rate Hypothesis there should be a positive effect of high phosphorus
concentrations on fast growing organisms due to high phosphorus requirement for rRNA. In
spite of this, a negative effect of high phosphorus concentrations had already been found for
mycorrhiza fungi, this effect might be indirect because plants in mineral-rich soils do not
require a symbiosis partner, since their own nutrient acquisition may be sufficient.

| researched the effects of high phosphorus concentrations on saprotrophic fungi. Also, feeding
and reproduction experiments with collembolans were conducted to determine direct and
indirect effects of different phosphorus concentration in the soil. A negative effect of high
phosphorus levels on soil fungi was observed. For the collembolans, no direct effect of the
phosphorus concentration was found, but an indirect negative effect for the fungivorous
collembolan Folsomia candida was detected. In order to assess fertilization effects it is
important not to focus only on plants but on the whole soil food web. There might be a
negative indirect effect of excessive fertilization through e.g. disturbance of the soil food web
or change of soil fungal-bacterial ratio.

E1-P7: Consequences of land-use change for root niche overlap and water balance

Christoph Leuschnerl, Carola Fe/Bell, Ina C. Meier"

'Ecology and Ecosystem Research Goettingen, University of Goettingen, Goettingen, DE
Land-use intensification has led to reduced plant diversity in agricultural grasslands, which used
to be among the most species-rich ecosystems in Central Europe. According to the species
complementarity hypothesis, such a reduction in community diversity will lead to lower

productivity, either due to increased competition or niche overlap (Tilman et al. 1997). A
number of studies on the diversity-productivity debate have shown that lower plant diversity
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decreases aboveground biomass yield, yet the effect on belowground productivity is still largely
unknown. We investigated the effect of intensified grassland use and reduced species diversity
on fine root production and turnover, as well as on belowground niche axes, i.e., water cycling.
At an old-field grassland site in the Solling Mountains, Germany, we established a three-
factorial biodiversity experiment with the factors sward diversity, cutting frequency and
fertilization regime. In total, 72 plots were established at the site (three diversity treatments x
two cutting frequencies x two N levels x six replicates). We examined the response of root
depth distribution (0-60 cm), fine root production and turnover (mini-rhizotron technique) to
plant diversity and grassland management. Evapotranspiration and drainage were measured
with small weighable lysimeters comprising undisturbed soil and vegetation. In a previous
study conducted during the first two years of the experiment, root biomass was not
significantly affected by grassland diversity or management, but there was a dominant positive
effect of N-fertilization on aboveground biomass (Rose & Leuschner, in review). This
presentation will describe (1) the consequence of loss of species groups from grasslands for the
spatial variability of root production and turnover up to 60 cm soil depth and (2) the
relationship between root overlap (competition) and root longevity with different management
regimes and biodiversity levels.

E1-P8: Tucurui dam reservoir in Brazil: fragmented forest on artificial islands
Pia Paro/inl, Leandro Ferreira

'Institut National de la Recherche Agronomique (INRA), Sophia Antipolis, FR
’Museu Paraense Emilio Goeldi, Belém, BR

The Tucurui dam reservoir, created for ahydroelectric power plant in the Brazilian Amazon,
contains hundreds of artificial islands where lowland tropical rainforest prevailed before. The
present study aimed to test the core-area model in a fragmented landscape caused by the
construction of the hydroelectric power plant Tucurui. We studied variations in forest structure
between the margin and interior of 17 islands of 8-100 hectares, in two plots (30 and >100m
from the margin) per island. Mean tree density, basal area, seedling density and forest cover
did not significantly differ between marginal and interior island plots. No significant differences
were found in liana density, tree mortality or tree damage for margin and interior plots. The
peculiar topographic conditions associated with the matrix habitat and shapes of the island
seem to extend edge effects to the islands’ centres independently of the island size, giving the
interior similar physical microclimatic conditions as at the edges. We propose a protocol for
assessing the ecological impacts of edge effects in fragments of natural habitat surrounded by
induced (artificial) edges. The protocol involves three steps: (1) identification of focal taxa of
particular conservation or management interest, (2) measurement of an "edge function" that
describes the response of these taxa to induced edges, and (3) use of a "Core-Area Model" to
extrapolate edge function parameters to existing or novel situations.
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E1-P9: Regional impacts of increasing energy maize cultivation on farmland birds
Karoline Brandtl, Michael Glemnitz'
'Leibniz-Zentrum fiir Agrarlandschaftsforschung (ZALF) e. V, Miincheberg, DE

The impact of the increasing cultivation of energy maize on the habitat function of agricultural
landscapes for farmland birds was investigated at the example of five bird species using
scenarios for a study area in the Northeast of Brandenburg. Skylark (Alauda arvensis), corn
bunting (Miliaria calandra), lapwing (Vanellus vanellus), whinchat (Saxicola rubetra) and red-
backed shrike (Lanius collurio) were selected as indicator species. These five species are typical
farmland birds and show a great variability of their habitat requirements. Based on known
preferences of the species in respect to the crop field architecture (plant densities and heights)
and the crop cultivation period, we estimated the potential habitat suitability of the cultivated
crops in the study area. Additional data on the biophysical landscape characteristics (e.g. soil
types and variability, habitat types) allowed to determine potential breeding habitat areas as
well as feeding habitat areas. Using five scenarios (state in 2003 (no energy maize cultivation),
15% energy maize cultivation, 30% energy maize cultivation, random and clustered distribution
of the maize fields) the current state (2003) of the potential habitat areas was compared to the
specific scenarios. The results show different responses of the specific bird species to
increasing maize cultivation. Positive and negative modifications to both the potential breeding
and feeding habitats were seen. It can also be pointed out that spatial clustering of crops can
have a negative effect on the potential habitat situation especially on bird species which
need specific physical habitat structures within or adjacent to the crop fields (like hedgerows,
special soil types etc.). Spatial clustering of maize fields may decrease the habitat suitability of
the landscape for bird species like lapwing, whinchat and red-backed shrike.

E1-P10: Mitigation strategies for farmland birds in bioenergy-dominated landscapes
Jeroen Everaarsl, Karin Frankl'z, Andreas Huth™?

'Department of Ecological Modelling, Helmholtz Centre for Environmental Research (UFZ),
Leipzig, DE
2Mathematik/lnformatik, University of Osnabriick, Osnabrick, DE

Farmland birds that use crop fields for nesting and foraging are sensitive to changes in
landscape composition. The current conversion in the landscape towards increased biofuel
crop production will expand in the near future according to European policies. We developed a
spatially explicit landscape simulation model with combined effects of habitat suitability
(landscape composition) and habitat diversity (landscape configuration) for single bird species,
which enables us to simulate different scenarios and mitigation strategies. We show that the
Skylark, Yellow Wagtail and Corn Bunting respond negatively to an increase in bio-energy
crops, but that the magnitude differs between birds. From the tested mitigation strategies, the
maintenance of (long term) set-aside fields and promotion of small crop fields (1-5 ha) have the
most positive effect. In some cases it does not only mitigate the effect of bio-energy crops but
also improves the general suitability of the landscape for farmland birds.
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E1-P11: Influence of temperature and management on plant diversity and pollination
Bernhard Hoissl, Julian Gaviriaz, Annette Leingértnerl, Jochen Kraussl, Ingolf Steffan-Dewenter"

'Department of Animal Ecology and Tropical Biology, University of Wiirzburg, Biocentre,
Woiirzburg, DE

2Ecology and Ecophysiology of Tropical Plants Group, Plant Ecology, University of Bayreuth,
Bayreuth, DE

Climate and management are two key drivers for patterns in biodiversity. These patterns
change with global warming and management intensification. However little is known about
the relative importance, interactions and non-linear-effects of climate and management on
species richness of plants. We studied patterns in species richness and the distribution of
pollination types in 34 alpine grasslands along an altitudinal gradient in the Bavarian Alps
(Germany). The grasslands were managed by grazing, mowing or were not managed. Mean
temperature during the growing season was measured on each site. Plant species richness
showed a maximum at intermediate temperatures. Grazed grasslands supported higher species
richness than mown grasslands or not managed grasslands. In contrast to our prediction
maximum species richness of insect pollinated plants was observed at lower temperatures
(higher altitudes) than the species richness maximum of wind-pollinated plants. The proportion
of wind-pollinated plant species decreased with decreasing temperature, but we detected the
converse pattern in the vegetation cover of wind-pollinated plants. Our results suggest that
extensive grazing promotes a high plant diversity over the full subalpine gradient in the study
region. Rising temperatures with climate change and an upward shift of the diversity peak of
plants might result in a reduced all-over diversity due to reduced grassland area at higher
altitudes.
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E2 Assessing ecosystem functioning: How do we choose
appropriate concepts and baselines?

Oral Presentations

E2-01: Soil and vegetation patterns of the Okavango catchment, a basis to assess ESF and S
Rasmus Revermannl, Sonja Schmidtl, Manfred Finckh®
1University of Hamburg, Biocentre Klein Flottbek, Hamburg, DE

The woodland savannas of southern Africa have been identified as one of the top ten global
tipping point regions regarding change of biodiversity and cascading effects impacting on
climate, biogeochemical cycles and biodiversity of other regions. The interdisciplinary research
project “The Future Okavango” seeks to develop sustainable land use strategies for this
ecoregion. Within this framework we investigated Miombo Woodlands of the upper catchment
of the Okavango River in Southeast Angola. Due to four decades of civil war this region is
considered “terra incognita” in terms of ecosystem research.

During a first field campaign we studied the landscape mosaic on a core site sized 5 x 20 km?®
representing a gradient from the river to the hinterland. Before sampling, major vegetation
types were delimited by carrying out an image segmentation and cluster analysis of a Landsat
scene to ensure random stratified sampling. Phyto-sociological relevés with plot sizes of 10 x 10
m and additional parameters describing topography and soil conditions were taken and
mapped. The analysis of drivers determining natural vegetation patterns will be a first step to
model the vegetation of the entire upper catchment. The results will facilitate the assessment
of vegetation based ecosystem functions and services as an indispensible baseline information
for sustainable land management options. This is increasingly relevant due to remigration to
this region after the end of the civil war.

E2-02: How diversity causes complementarity in ecosystem functioning: a review
Sebastian T. Meyerl’z, Wolfgang W. Weisser™”

Ynstitute of Ecology, Friedrich-Schiller-Universitat Jena, Jena, DE
’Lehrstuhl fiir Terrestrische Okologie, Technical University of Munich, Munich, DE

While it is now generally accepted that biodiversity affects many different ecosystem
properties the mechanisms underlying these effects are still largely unclear. This is in particular
true for the biology underlying complementarity effects. Here we review biological
mechanisms by which communities of higher diversity can function in a complementary way
and identify ecosystem properties for which an investigation of such underlying mechanisms is
needed. We surveyed published accounts based on a search in web of science, reference lists
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of existing reviews on diversity effects, and forward citations of key articles. Over 1500 articles
on the functional importance of diversity were screened. Compiled examples for biological
mechanisms include the classic idea of resource use complementarity where diverse
communities use nutrients more completely and/or more efficient as documented for plants’
use of nitrogen and light (space) and feeding behaviour of decomposer macrofauna. There are
also examples for temporal complementarity due to fluctuating abundances of species over
time. Other mechanisms involve changes in the size or physiology of individuals in reaction to
competition (phenotypic plasticity resulting in complementarity), lower host densities reducing
disease spread, or behavioural interactions creating synergistic effects. In conclusion, a wide
range of different mechanisms can be identified but only a small proportion of studies in
biodiversity-ecosystem functioning research have so far explicitly addressed the biological
mechanisms underlying the observed effects. We argue that there is an urgent need to address
mechanisms in future biodiversity experiments.

E2-03: Eight years of the Jena Experiment - a selective review
Wolfgang W. Weisser"
Technical University Munich, Munich, DE

In the past two decades, a number of studies have investigated the relationship between
biodiversity and ecosystem functioning most of which focussed on a limited set of ecosystem
variables. The Jena Experiment was set up in 2002 to investigate in detail the effects of plant
species richness and plant functional group richness on closed element cycling and trophic
interactions. Here we review the results of the eight years of research in the experiment.

About 40% of individual analyses of the effect of plant species richness on ca. 500 ecosystem
variables measured revealed significant diversity effects. We review which ecosystem
compartment and which components of element cycling and biotic interactions are more
strongly affected by biodiversity and which ones are less affected. We also show where the
experiment has led to progress discussing the mechanisms underlying the observed patterns
and we point out the open questions that have arisen from the results. We discuss how the
experiment developed over the past eight years and how both the observed patterns and the
conclusions that can be drawn have been influenced by temporal trends in the results.

A main conclusion that emerges from our work is that the future of biodiversity research lies in
understanding why the magnitude of biodiversity effects differs between processes. To gain a
deeper understanding of the functional role of biodiversity, future studies need to concentrate
on the identification of the mechanisms underlying the observed patterns, in particular on how
ecosystem variables are driven by species interactions and how these interactions are affected
by diversity.
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E2-04: Coastal protection as an ecosystem function: concepts of valuation
Dietmar Kraft1
'Institute for Chemistry and Biology of the Marine Environment - ICBM, Oldenburg, DE

Natural as well as artificial structures offer diverse “services” supporting the human efforts of
coastal protection. The diverse structures of the subtidal, intertidal and supratidal areas, the
complex hydrological and ecological processes occurring, and their dynamic will be used to give
an —rather complex — example on how ecosystem functioning might be assessable.

The approach presented in this contribution is the basis of a concept to evaluate the
vulnerability of coastal zones for climate change and sea level rise for the Wadden Sea Area.
The mudflat landscape is highly variable in time and space, and critical tipping points of sea
level rise are predicted. Discussing baselines as starting points for comparing different
scenarios is the challenge of this concept.

E2-05: Normative dimensions of conceptualising and assessing ecosystem functioning
Kurt Jax*
'Helmholtz-Centre for Environmental Research (UFZ), Leipzig, DE

Like several other popular concepts in ecology and conservation biology (such as biodiversity,
ecosystem services, or resilience) ecosystem functioning is not just a merely descriptive
concept, but contains several normative aspects. This is especially pertinent to the common
understanding of ecosystem functioning as the overall performance of whole ecosystems.
Functioning here mostly refers in fact to ,proper functioning”, i.e. the performance of an
ecosystem in accordance with a reference state. As neither the question of what an ecosystem
is nor what its (desired) reference state is and/or should be can be found in nature as such
several choices have to be made in order to assess ecosystem functioning. These are in part
individual and methodological ones, in part however, especially if related to conservation and
management of ecosystems, also societal ones with moral implications.

The presentation will elaborate these arguments in more detail and provide examples of

different options for conceptualising ecosystem functioning. It will then present a kind of
checklist of the choices required for applying the ecosystem functioning concept in practice.
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E3 Changing Landscapes - processes in time and space

Oral Presentations

E3-01: Gathering GIS-processable landscape history data based on historical maps
Marian Kochl, Stephan Glatzell, Gerald Jurasinskil, Ralf Bill*
1University of Rostock, Rostock, DE

Landscape changes and their influence on biodiversity patterns are a challenging object of
ecological research. The effects of land-use change, including alterations to the structure of
landscapes and their elements are key drivers of widely observed changes in species
distributions.

When addressing landscape changes over time it is crucial to obtain the necessary spatial data
on a reasonable scale. Historical maps may provide a possible source of such information.
Unfortunately, they typically exist only on paper which makes computational and statistical
analyses impossible. Here, we present a project that brings historical maps together on a
regional scale (covering the Mecklenburg part of the German federal state of Mecklenburg-
Western-Pomerania) and makes them available in digital form for spatial statistics and further
analyses. This is achieved by digitalisation of map signatures of scanned and geo-referenced
historical maps following a unified data model that corresponds to the data model used by the
land surveying offices today. The combined digitized map dataset covers a time of about 230
years in three major time steps (1786, 1888, today).

We demonstrate, how the obtained data can be applied to ecological research in different
ways: For instance, such spatially explicit historical data allows for the identification of regions
of continuity and discontinuity and to analyze the change of landscape structure (i.e. edge
density and -length) over time. This in turn provides the basis for subsequent analyses of
diversity patterns in relation to the age of landscape structure.

E3-02: Analyzing landscape changes since 1850: a case study

Kerstin Schreinerl, Erich Tasserl, Caroline Pecherl, Ulrike Tappeinerl’2

1European Academy, Bozen/Bolzano, IT
’Institute of Ecology, University of Innsbruck, Innsbruck, AT

The aim of our study is to identify the driving forces for land-use changes and their
consequences for 17 mountain regions in Tyrol (Austria) and South Tyrol (ltaly). We choose
nine study areas in Tyrol (Lechtal and Stubaital) and eight study areas in South Tyrol (Pustertal
and Vinschgau) and subdivided it into eco-regions. This methodical approach allows
comparisons between these diverse geographical regions over successive periods from 1850 to
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the present. Landscape indicators were used to enable an accurate monitoring of all major
features of landscape change including changes in land use, landscape structuring, habitat
settings, and urban sprawl.

According to our first results, the South-Tyrolean municipalities in the Upper-Vinschgau valley-
bottom are increasingly forced to cultivate permanent crops. Contrary to this, the
municipalities in the Lechtal in Western Tyrol are challenged with depopulation and an
abandonment of agricultural areas.

According to the Degree of Naturalness (Ng), one of the applied indicators, naturalness is
increasing after abandonment of agricultural areas. On the other hand, it is decreasing, if
agricultural use is intensified which leads to a decrease in diversity, too. Up to 16% less land-
use diversity due to intensification in the valley floor has been observed in one of our South-
Tyrolean study areas. Contrary to this, the abandonment led to an increase in diversity by 19%
in Lechtal (Western Tyrol). In spite of the different agricultural land-use development, an
enrichment with structuring elements such as groves or hedges has been recorded both for
intensification (+3,8%) and for abandonment (+6,5%).

Quantitative analysis in combination with qualitative results from our ongoing project,
including interviews with stakeholders and farmers, will be used for creating landscape
scenarios in our model regions.

E3-03: Forest-avalanche feedback effects under environmental changes in the Swiss Alps

Natalie Zurbriggenl’z, Simon Briner3, Michaela Teich4, Heike Lischkel, Peter Bebi4, Harald
Bugmann2

'Land Use Dynamics, Swiss Federal Institute for Forest, Snow and Landscape Research - WSL,
Birmensdorf, CH

*Forest Ecology, Institute of Terrestrial Ecosystems - ITES, ETHZ, Zurich, CH

3Agri—food and Agri-environmental Economics Group - AFEE, ETHZ, Zurich, CH

4Ecosystem Boundaries, WSL Institute for Snow and Avalanche Research SLF, Davos, CH

In the Swiss Alps, agricultural land abandonment has led to an expansion of forests, even
though agriculture is highly supported by the Swiss government. To close this gap between
political goals and reality, agricultural support in Switzerland will be revised by 2014. The
ensuing changes in land use, combined with climatic changes, will influence forest extent and
structure, and hence also ecosystem goods and services provided by forests.

Snow avalanches are a main disturbance factor in the Swiss Alps, influencing forest dynamics at
high altitudes. Additionally, forests can influence avalanche release probabilities, leading to
feedbacks between forests and avalanches. Under the influence of environmental changes,
these feedbacks can make management of protection forests difficult. Our goal is to investigate
the feedback properties, the influence of land-use and climatic changes, and the potential
consequences for future land management. Dynamic models capable of simulating the
feedback processes, including influences of environmental changes, are suitable tools to study
the future development of feedbacks and to provide normative scenarios for forest and land
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management. Therefore, we coupled the forest-landscape model TreeMig to a new avalanche
model to simulate forest and avalanche dynamics in future centuries under different land-use
and climate change scenarios.

Our results revealed that a three-way interaction between topography, climate, and land use
influences the forest and its protective function. In potential avalanche release areas, the
forest density required for protective function depends on slope steepness, while the time until
protective function is reached again after disturbances depends on climate and land use. The
influence of this three-way interaction on forest-avalanche feedbacks, and on future land
management decisions, is discussed for Davos, a municipality in the eastern Swiss Alps.

E3-04: Of alpine botanists and plants: long-term changes of summit plant diversity
Sonja Wipf", Cajsa Nilsson®, Christian Rixen', Veronika Stockli*
'WSL Institute for Snow and Avalanche Research SLF, Davos, CH

To study the frontiers of plant life in the nival zone, botanists with mountaineering skills have
centuries ago climbed many high summits in the Alps. These researchers have collected a
wealth of data on the flora of more than 250 summits in Switzerland alone, and many more
worldwide. Such data is ideally suited to study long-term vegetation changes in high altitudes
and their driving factors. Meanwhile, not only the climate has warmed considerably, but also
land-use, the population sizes of wild animals and hikers have changed.

In our study, we re-visited and botanized 150 summits in the Swiss Alps. Species richness has
increased considerably during the past 100 years. Factors that promoted this increase were a
relatively low altitude of summits, mixed geology and a high number of herbivores, while
human disturbance tends to have had a negative effect. The increase in species numbers has
been accelerating since the first summit studies in the 1980ies, parallel to a stronger
temperature increase. Many summit colonizers are species typical of lower areas, but some
characteristic high-alpine species became even more frequent as well.

Our results confirm that climate warming shifts plant species distribution limits upwards and
thus, drives the overall pattern of floristic enrichment on alpine summits. However, whether a
species can reach a summit and persist there also depends on other factors, such as local
environmental conditions, seed vectors, and human disturbance.
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Poster Presentations

E3-P1: Landscape effects on local grassland plant diversity in Eastern Europe
Laura Sutcliffel, Thomas Becker”, Christoph Leuschner
1Biodiverstiy and Society,Georg-August University of Gottingen, Gottingen, DE

Local species assemblages are often affected by their surrounding landscape, e.g. through their
connection to populations in other habitats. These landscape effects have been demonstrated
for several animal taxa, however, despite being key elements for biodiversity and ecosystem
functioning less is known about the effects on plant communities, and existing studies show
contradictory results. In this investigation, the extent to which the surrounding land-use affects
local plant diversity will be investigated for traditional low-land large-scale grazing pastures in
Transylvania, Romania. Within the study area, agricultural landscapes with a long history of low
intensity management are starting to be transformed by intensification and abandonment. This
study therefore aims to determine to what extent these land-use changes in the surrounding
areas may impact on the high plant diversity and rare species found within the pastures. Here,
the project concept, background, and initial findings will be presented.

E3-P2: Dynamics of landscape structure and land use in Mleta (Greater Caucasus, Georgia)
Caspar Felix K/einl'z, Dietmar Simmeringl, Rainer Waldhardt®

"Institute of Landscape Ecology and Resource Management, Justus-Liebig University, Giessen,
DE
2University of Bonn, Bonn, DE

Changes in landscape structure and land use result from complex interactions of natural and
human-induced environmental (such as soil erosion and land degradation) and socio-economic
processes (such as pauperisation and migration) at spatio-temporal scales. The analysis of
historical land-cover and land-use changes can contribute to a deeper understanding of
human-environment interrelations and thus to the development of sustainable land-use
strategies. In our work, we focus on (i) quantifiying changes in landscape structure and land use
in the region of Mleta, a marginal landscape in the Greater Caucasus of Georgia, (ii) identifying
the environmental and socio-economic drivers of change in this landscape, and (iii)
understanding the interrelations between the driving forces. The study is, on the one hand,
based on data stored in a GIS (e.g., aerial images from 1958, 1971 and 2005) and, on the other
hand, on field data and information from local people. In the poster, we will present first
results of the combined analysis of the different databases. Our work is part of the research
project amies (Analysing multiple interrelationships between environmental and societal
processes in mountainous regions of Georgia; www.amies-net.org).
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E3-P3: Employing vegetation databases to analyse land-use change in a Caucasus region

Dietmar Simmeringl, Otar Abdaladzez, Maia Akhalkatsiz, Ketevan Batsatsashviliz, Katrin
Bodenbenderl, Sarah Harvolkl, Beatrix Mattonetl, Caspar Kleinl, Giorgi Mikeladzez, George
Nakhutsrishviliz, Natalia Tepnadzez, Tim Theissenl, Natalia Togonidzez, Rainer Waldhardtl,
Annette Otte'

"Institute of Landscape Ecology and Resource Management, Justus-Liebig University, Giessen,
DE
’Institute of Ecology, Ilia State University, Thilisi, GE

The Caucasian Republic of Georgia, is an international biodiversity hotspot. Since independence
in 1991, the country has, however, experienced dramatic transformation processes. Land
privatisation and the alteration of land management have caused environmental problems
such as land degradation, deforestation, soil erosion and biodiversity losses. These resulted in
impoverishment and depopulation. Climate change aggravates the environmental problems.
Knowledge to support sustainable land use and land development is hence urgently needed. In
this context, the VW-foundation’s ‘amies’ project (www.amies-net.org) focuses on an
interdisciplinary Georgian / German multi-scale research approach.

The classification of land use patterns and the reconstruction of their temporal and spatial
changes in the alpine Kazbegi District (Greater Caucasus, altitude 1700 — 5000 m) is one major
aim of the project. Methods include remote sensing approaches and multi-temporal image
interpretation. Field vegetation data is however needed to understand the links between land
management (changes) and the diversity of montane to alpine grassland vegetation.

The species-rich grassland vegetation of the central Kazbegi region has been extensively
sampled by Georgian botanists for the past 40 years. The resulting 500 vegetation relevés were
stored in archives but were not available in electronic form. In a first step of the ‘amies’-
project, these relevés were digitized and supplemented with another 150 relevés sampled in
2010 and 2011. Around 300 historic relevés had spatial references, these could thus be
combined with available spatial data (DEM, land cover) and used for landscape analysis.
Ordination techniques were applied to disentangle the ecological patterns of species
distribution with respect to land use and physical attributes.

E3-P4: BIO-CHANGE of deciduous forests over the last 40 years

Thomas Beckerl, Christoph Leuschner'

1Department of Plant Ecology, University of Gottingen, Géttingen, DE

We studied vegetation changes of deciduous forests over the last 40 years. Our study is part of
the Bio-Change project within the initiative of excellence by the federal government of Lower
Saxony. We repeated 200 relevés recorded in 1970 from deciduous forests on sandstone and
limestone in south Lower Saxony and compared diversity and composition of former and

recent vegetation using ordination techniques and analysis of variance. In both forests types
there were considerable changes in vegetation composition. Indicator species for nutrient poor
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(e.g. Leucobryum glaucum, Luzula luzuloides) and bright and dryer conditions (e.g. Galium
sylvaticum, Poa nemoralis) decreased while indicator species for nutrient rich (e.g. Allium
ursinum, Urtica dioica) and dark conditions (several fern species) increased. In addition the
neophyte Impatiens parviflora increased considerably. In total, in forests on sandstone changes
were stronger than in forests on limestone indicating a more sensitive system regarding the
responsible factors. We conclude that emissions of atmospheric nitrogen which had been
rather high in the time of our study display a major factor for vegetation change. In addition, in
the forests on limestone the management of the forests appeared to change stronger, i.e. from
a coppice forest to a full-grown tree forest resulting in a higher proportion of beech and thus
darker conditions.

E3-P5: Bio-change in flowing water vegetation in NW-Germany over the last 60 years
Kristina Steffen', Thomas Becker, Christoph Leuschner
1Departmen’c of Plant Ecology, University of Gottingen, Géttingen, DE

We studied changes in diversity and composition of macrophyte vegetation of flowing waters
in north-west Germany (Lower Saxony and northern North Rhine-Westphalia) over the last 60
years. Our study is part of the Bio-Change project within the excellence initiative by the federal
government of Lower Saxony. In 2010-2011, old relevés from the 1940-1960ies at 58 rivers
and rivulets were repeated and diversity and composition of vegetation of both periods were
compared. In addition, structure of flowing waters and habitat type of adjacent crops have
been studied. Our comparison reveals a dramatic loss of macrophyte diversity and a shift in
species composition in favour of common macrophyte species. Neophytic macrophytes and
indicator species for eutrophic conditions increased considerably while indicator species for
oligotrophic conditions decreased. The structure of flowing waters was considerably more
diverse in the 1940-1960ies while recent habitat structure of flowing waters is quite uniform.
We conclude that restoration measures in northern German flowing waters and
reintroductions of macrophytes are urgently needed.

E3-P6: Effects of habitat isolation and -composition on control of Myzus cerasi over time
Sandra Krausea, Felix Herzogl, Martin EntIing2

'Research Institute Reckenholz-T4nikon ART, Zirich, CH
’|nstitute for Environmental Sciences, University of Koblenz-Landau, Landau/Pfalz, DE
*Institute of Ecology and Evolution (IEE), University of Bern, Bern, CH

Ecosystem services such as pest control can be negatively influenced by habitat fragmentation.
Aphids are major pests on a wide range of plants. Aphid density is known to be reduced by
several predators and parasitoids. On the contrary, aphid tending ants can enhance aphid
densities. We tested the effects of habitat isolation and landscape composition on interactions
around the black cherry aphid (Myzus cerasi). We established 30 groups of young cherry trees
near Bern, Switzerland. Our study sites had three different levels of isolation from woody
habitats and independently varied in the amount of forest in the surrounding landscape. We
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followed the colonization of the trees by arthropods for three years. Besides observations of
natural populations of arthropods and their eggs we also established standardized aphid
densities on some of the trees.

We hypothesized that (i) negative effects of habitat fragmentation increase with trophic level
and that therefore (ii) aphid suppression decreases with habitat fragmentation. Preliminary
results indicate that already after two years the effects of habitat fragmentation change
according to arthropod functional groups. Consequently, the effects of habitat fragmentation
on aphid suppression change over time as well.

E3-P7: A quantitative review of the ecological impacts of the Chernobyl disaster

Anne Nagell, Henrik von Wehrdenl’z, Joern Fischerl, Patric Brandtl, Viktoria Wagner3, Klaus
KUmmerer", Tobias Kuemmerles, Oliver Olsson4, Patrick Hostert®

"Institute of Ecology, Leuphana University Liineburg, Liineburg, DE

’Centre of Methods, Leuphana University Liineburg, Liineburg, DE

*Institute of Biology/Geobotany and Botanical Garden, Martin Luther University of Halle-
Wittenberg, Halle (Saale), DE

*Institute of Environmental Chemistry, Leuphana University Liineburg, Liineburg, DE
>Earth System Analysis, Potsdam Institute for Climate Impact Research, Potsdam, DE
6Department of Geography, Humboldt-Universitat zu Berlin, Berlin, DE

Nuclear energy is one potential solution to rising electricity demand. However, nuclear energy
clearly entails risks, as highlighted by incidents and accidents recorded worldwide. Policy
debates on the consequences of nuclear accidents and incidents have first and foremost
focused on direct negative impacts on humans. Despite such impacts being clearly of high
relevance, we argue that policy debates must likewise take the ecological consequences of
nuclear accidents into account. In order to provide an overview of the ecological consequences
of nuclear accidents, we reviewed a total of 524 studies conducted after and focussing on the
Chernobyl accident, which occurred in 1986 and until recently had been the most catastrophic
and well known nuclear accident. Following this major accident, highly elevated radiation levels
have been recorded in many species and parts of the ecosystem, up to thousands of kilometres
from the accident site, and still more than two decades after the meltdown. Furthermore were
ecological consequences recorded, which especially close to the accident site include
physiological and morphological changes, with mostly unknown consequences for evolutionary
trajectories. Valued ecosystem services also have been negatively affected, including many
sources of water, agricultural crops and wild foods contaminated and vast landscapes rendered
useless for decades. Wise policy decisions on nuclear energy demand a better understanding of
the uncertain and potentially disastrous consequences of nuclear accidents on ecosystems.
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E3-P8: Ecological data interpretation of a regional flora project
Detlev Metzing*

'Institute of Biology and Environmental Sciences, Plant Sociology and Nature Conservation, Carl
von Ossietzky University of Oldenburg, IBU, Oldenburg, DE

Results of floristic mappings do not only provide information about the distribution of taxa, but
also allow further ecological and biogeographical interpretations. Data from grid system
mappings are particular appropriate for a computer aided analysis.

Some examples of such an analysis are presented at the poster. The underlying data originate
from the floristic mapping project of the Elbe-Weser-area (NW-Germany, ca. 8450 km?), for
which a distribution atlas has been published recently (Cordes et al. 2006). For this atlas the
occurrence of nearly 1200 plant taxa (vascular plants) has been documented between 1983
and 2004 at a quite fine grid scale (1192 grid cells, each with a size of about 2,8 x 2,8 km?).

The overlay of ecological and biogeographical classification data and abiotic data allows to
answer several questions. Are abiotic patterns of the study area reflected by the distribution
patterns, or is the used grid scale to coarse? Where are the most species rich areas? Are there
indicator species for high phytodiversity? Is a biogeographical differentiation of the study area
indicated by plant distribution patterns?
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E4 Biodiversity patterns at different scales - from theory to
application

Oral Presentations

E4-01: Do we have a consistent terminology for species diversity? We are on the way.
Gerald Jurasinski*
u niversity of Rostock, Rostock, DE

A consistent terminology for species diversity is subject of an ongoing debate. Recently
Tuomisto (Oecologia 164:853—860, 2010) stated that a consistent terminology for diversity
already exists. The paper comments on recent papers by Jurasinski et al. (Oecologia 159:15-26,
2009) and by Moreno and Rodriguez (Oecologia 163:279-282, 2010). Both started from
Whittaker's diversity concept to discuss the ambiguities of the terminology and propose a new,
more consistent terminology that bases on the different approaches to diversity analysis. In
contrast, Tuomisto adheres to a strict school of thinking and derives a diversity framework in
the sense of Whittaker (alpha, beta, gamma) from the conceptual definition of diversity itself.

In the presentation a comprehensive terminological framework for the quantification of
species composition and diversity will be developed and explained. It embraces the strict
definition of diversity levels as well as the many approaches to beta that have been used so
far. All approaches to the analysis of species composition and diversity can be assigned to three
abstraction levels (species composition, variation in species composition, variation in variation
in species composition) and two scale levels (sample scale, aggregation scale). Methods that
investigate the variation in species composition across scale levels evaluate beta relation. Beta
diversity is just one form of beta relation, and is calculated by dividing gamma diversity of
order q by the appropriate alpha diversity. In contrast, differentiation refers to a pairwise
calculation of resemblance in species composition. It is restricted to sample scale and is
therefore most often only an intermediate step of analysis. Many ecological questions can be
addressed by further analyses of differentiation data sets and many known numerical methods
fall into this category.
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E4-02: Distance-decay in compositional similarity depends on study extent and plot size

Manuel Steinbauerl, Klara Dolos3, Constanze Buhkz, Martin Altz, Vroni Retzerl, Anke Jentsch",
Carl Beierkuhnlein®

'Departmet of Biogeography, Bayreuth University, Bayreuth, DE
2Geoecoloy, Landau University, Landau, DE

3Biogeographical Modelling, Bayreuth University, Bayreuth, DE
*Disturbance Ecology, Bayreuth University, Bayreuth, DE

The relationship between geographic distance and similarity in species composition is regularly
used as a measure of species turnover and beta diversity. Distance-decay analyses are applied,
cited and compared over several spatial scales. In addition different sized plots (like islands or
states) are regularly used within such analyses, implicitly assuming that the distance-decay
relation is independent from plot size. We use an artificial one dimensional "landscape" to
show that the slope and goodness of fit measure R® of the distance-decay relationship is
influenced by plot size and extent of the study. A comparison between different studies must
thus be done with caution or be restricted to those cases where sampling scale and pattern is
constant.

We illustrate such an example by comparing the distance-decay relation of an area dominated
by agriculture in southern Germany with a nearby semi-natural military training area that is not
exposed to agricultural use. While distance decay is still present in the semi-natural area, no
distance decay was found in the agricultural area in close proximity. It is likely that the human
disturbance regimes in the agricultural landscape dominates over niche processes as a driver of
beta-diversity.

E4-03: GBIF-D: 10 years of contributing to the Global Biodiversity Information Facility
Maren Gleisbergl, Walter G. Berendsohn®
'Botanic Garden and Botanical Museum Berlin-Dahlem, Freie Universitat Berlin, Berlin, DE

Global Biodiversity Information Facility (GBIF) has the mission of mobilizing the world’s primary
biodiversity data via the Internet. Germany was one of the founding members in 2001 and the
Federal Ministry of Education and Research (BMBF) and the German Research Council (DFG)
today share the German contribution to the GBIF Secretariat in Copenhagen. A first BMBF-
funded project phase (2001-05) was aimed at implementing the technical network and
establishing a decentralized structure within the German research community. Activities
ranged from exemplar digitization (e.g. zoological type specimens) and centralized storage to
fully distributed networking of institutional databases holding specimen and observation data.
One of the technologies used in the global network was developed in Germany within the EU-
funded BioCASE project (BiologicalCollectionAccessService for Europe), and so was the
international data exchange standard ABCD (Access to Biological Collection Data). In
September 2004, 40 countries and 26 organizations contributed more than 43 million
occurrence records from 82 providers. In April 2011 there are 56 countries and 47
organizations participating. More than 300 publishers contribute in excess of 267 million
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records from over 12,000 datasets, among them 7.4 million records from Germany. These data
span a wide range of geospatial and temporal occurrences and taxa. Since the end of 2010
GBIF-D (www.gbif.de) is again funded as a 3-year project by the BMBF (01LI1001A-F).
Harnessing the experience gained during the first 10 years of GBIF, the German node system
will be technically modernized, data contributions will be extended, and the community of data
providers and users will be broadened. Combining and globally sharing all available biodiversity
data is a remarkably complex task - but considering the huge gaps in knowledge that still exist,
jointly tackling this task is absolutely essential to solve the growing environmental crises.

E4-04: A decade of standardized biodiversity observation in Africa - methods and lessons

Norbert Juergensl, Ute Schmiedell, Daniela Haarmeyer4, Juergen Denglerl, Manfred Finckhl,
Dethardt Goetzez, Alexander Groengroefts, Karen Hahn4, Annick KouIibaIyS, Jona Luther-
Mosebach3, Gerhard Muchel, Jens OIdeIandl, Andreas Petersen3’6, Stefan Porembskiz, Michael
C. Rutherford7'6’8, Marco Schmidtg, Brice Sinsinlo, Ben J. Strohbachll, Adjima Thiombianolz,
Radiger Wittig", Georg Zizka®

lBiodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

’Department of Botany, Institute of Biological Sciences, University of Rostock, Rostock, DE
3Institute of Soil Science, University of Hamburg, Hamburg, DE

*Ecology and Geobotany, Institute of Ecology, Evolution and Diversity, J.W. Goethe-University,
Frankfurt, DE

*Laboratoire de Biologie et Amélioration des Productions Végétales , U.F.R. Sciences de la
Nature, Université d’Abobo-Adjamé, Daloa, C/

®Department of Research Management and Funding, University of Hamburg, Hamburg, DE
’Applied Biodiversity Research Division, South African National Biodiversity Institute (SANBI),
Cape Town, ZA

8Department of Botany and Zoology, Stellenbosch University, Stellenbosch, ZA

°Research Institute Senckenberg and J.W. Goethe-University, Frankfurt, DE

Laboratoire d'écologie, Faculté des Sciences Agronomiques, University of Abomey-Calavi,
Cotonou, BJ

“National Botanical Research Institute (NBRI), Windhoek, NA

2| aboratoire d'Ecologie Appliqué, Faculté des Sciences Agronomiques, Université de
Ouagadougou, Ouagadougou, BF

Due to global losses of biodiversity there is a great need to develop adequate methods to
measure the quality and quantity of biodiversity change, encompassing a wide range of scales,
groups of organisms, environmental factors, in a wide range of ecosystems. The global
dimension of the change of biodiversity also calls for harmonized approaches in order to
contribute to the Global Biodiversity Observation Network GEO BON in the frame of GEOSS. In
the context of the international, interdisciplinary biodiversity research project BIOTA AFRICA a
standardized biodiversity monitoring method has been developed and tested in a wide range
of major terrestrial ecosystem types along climatic gradients across the African continent over
nearly a decade (2001-2010).

BIOTA long-term monitoring sites (“Observatories”) have been established along climatic and
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landscape gradients in Morocco, West Africa, and southern Africa. In regions with varying land
use, several BIOTA Observatories are situated close to each other to analyze management
effects.

Besides long-term monitoring of biodiversity itself, also measures of potential drivers of the
change and related indicators with adequate spatial and temporal resolution have been
integrated. A very high degree of standardization allows integration and comparison of data
generated by many scientific disciplines within different ecosystems. In order to allow spatial
up-scaling each BIOTA Observatory encompasses an area of 1 km’and is subdivided into 100 1-
ha plots. For meeting the needs of sampling of different organism groups, the hectare plot is
again subdivided into standardized subplots, whose sizes follow a geometric series.

Based on the (mostly published) results of the project it is now possible to critically review the
methodological approach, to identify problematic impediments and to derive some
recommendations for future research activities.

E4-06: How (not) to incorporate biotic interactions into species distribution analyses
Carsten Dormannl, Casper Kraan®
'Helmholtz Centre for Environmental Research (UFZ), Leipzig, DE

Statistical analyses of species’ presence-absences usually do not include biotic interactions. We
briefly review the approaches currently available to do so, before comparing their results for a
data set from the Wadden Sea. Three different approaches have been proposed to incorporate
biotic interactions: 1. including presence-absence or abundance data of the interacting species
as a predictor; 2. doing so for all interacting species simultaneously, thereby creating a system
of coupled regressions; 3. indirectly coupling spatial regression models through their spatial
autocorrelation term. Methods 1 and 2 suffer from fundamental problems of misspecification
and ill-posedness of the problem. Method 3 is statistically sound, but whether its indirect
approach is sufficient to model directly occurring interactions is currently unclear. Using a fine-
scaled point-sample data set of over 2000 observations from the Dutch intertidal, we compare
the fits of the three approaches, their estimates for the effects of both biotic and abiotic
predictors, and evaluate the ecological plausibility.
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E4-07: Diverse communities function for longer due to turnover of dominant species
Eric Allanl, Wolfgang Weisserz, Alexandra Weigelts, Markus Fischerl, Helmut Hillebrand®

1University of Bern, Bern, CH

2University of Jena, Jena, DE

3University of Leipzig, Leipzig, DE

*Institute for Chemistry and Biology of the Marine Environment, University of Oldenburg,
Oldenburg, DE

Whereas higher biodiversity has been shown to increase ecosystem functioning, studies also
indicate high redundancy between species. Here we show that this apparent redundancy is
substantially reduced if we consider the maintenance of functioning across time. Across seven
years in a large biodiversity experiment, more diverse plant communities were functional—i.e.
produced biomass above a certain threshold—for a longer time, and both species richness and
functional group richness were important in increasing functioning over time. Within
communities substantial turnover occurred between the dominant species driving biomass
production and this was greater the longer the timescale, the more species rich the
community, and the more even the species abundances within a community. Higher species
turnover within communities increased their biomass production over time, but only in those
communities with higher functional diversity: suggesting that complementary interactions
between functionally dissimilar species maintained functioning over longer time scales. Our
results strongly reinforce the argument for conservation of high biodiversity.

E4-08: Long term dynamics of a vascular epiphyte assemblage in a lowland rainforest
Glenda Mendieta-Leival'z, Katrin Wagnerl’z, Gerhard Zotz"?

'Department of Biology and Environmental Sciences, Functional Ecology, Carl von Ossietzky
University, Oldenburg, DE
’Smithsonian Tropical Research Institute, Panama, PA

Tropical forests are the most diverse terrestrial ecosystems, and knowledge of structure and
dynamics is essential in the context of conservation and global change issues. However, while
long-term studies of tree communities have become more available, knowledge of a similarly
diverse system, such as vascular epiphytes remains scarce.

Vascular epiphytes are closely linked to tree community dynamics since they are directly
affected by tree growth and mortality. The nature of this interaction depends on scale,
changing from individual tree to the local population of a tree species, to all trees in a local
patch of forest. In this study, we followed the structure and composition of an assemblage of
epiphytes on the tree species Socratea exorrhiza, in c. 1 ha of lowland rainforest in Panama
over a period of 10 years.

Host availability and colonization consistently decreased until the 5™ census, at which point

they began to increase; resulting in an overall increase in colonization (10%), even when the
number of palms remained reduced. Epiphyte abundance increased significantly over time and
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the number of species did not vary greatly among censuses. The increase in abundance
influenced the structural dynamics of the assemblage. While some of the most abundant
species switched their abundance rank gradually but not significantly, thus showing some
temporal fluctuation, some low- and medium-frequency species showed a consistent increase
or inconsistent fluctuation.

Overall diversity was maintained with a rather high rate of replacement, especially for fast-
growing species, and overall abundance increased more than twofold. In conclusion, while
there is variation in the relative abundance in time, the core of the most abundant species
remained stable. A future expansion of the study, through inclusion of different host tree
species, will allow further analyses at a larger spatial scale.

E4-09: Global warming: A centennial assessment of shifts in arthropods, birds and plants
Mullerjérgl, Torsten Hothorns, Roland Brandlz, Claus Béssler*

'Bavarian Forest National Park, Grafenau, DE
2Department of Animal Ecology, Faculty of, Marburg, DE
*Institute for Statistics Ludwig-Maximilians—University, Miinchen, DE

A general upslope shift of elevation range caused by global warming has been demonstrated in
many species. In order to deepen our understanding of the biological processes behind the
impact of global warming, an integrative examination of taxonomical comparisons and trait-
specific analysis of species’ response is necessary. To this end, we used data on the upper
distributional range margin of two orders and one family of insects (Coleoptera, Hymenoptera,
Syrphidae), and of birds and plants from two distinct time steps 1895-1904 and 2006-2007, for
the same low range mountain in South-eastern Germany along an elevation gradient of 850m.
Mean annual temperature increased between the two periods from 5.05 to 6.23°C due to
global warming. We therefore predict an upslope shift of 200m for the species under study,
due to the regional lapse rate of 0.59 °C per 100m. Consistent with this prediction, we found
upslope range shifts for all three arthropod lineages, but not for plants and only a weak
upslope range shift for birds. Furthermore, consistent with the ‘thermal melanism hypothesis’,
we found a significant decrease of melanism in beetle communities at elevations >1000m
between both surveys. Our results therefore support the view that mobile ectothermal
arthropods show a direct response to climate fluctuations, but not birds and plants.
Furthermore, these observations underpin that currently, communities are undergoing a
process of reorganization in their species compositions, which changes present community
classifications.
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E4-010: Area and heterogeneity as drivers of species richness in forest patches
Cord Peppler—Lisbachl, Linda Beyerl, Nadine Menke', Andrea Men’cges1
'Landscape Ecology, University of Oldenburg, Oldenburg, DE

It is a widely accepted fact in ecology that species richness increases with area. However, the
ecological explanation of this general phenomenon is subject of ongoing debate. In particular,
increasing site heterogeneity ("habitat diversity hypothesis"), area dependent immigration and
extinction rates ("area per se hypothesis"), and sampling effects are discussed as possible
explanations for the positive richness-area relationship.

The present study focuses on disentangling the effects of heterogeneity and area on species
richness of different groups of vascular plants in isolated patches of eutrophic deciduous
forests in NW-Germany. Additionally, connectivity and habitat continuity were considered as
possible drivers of species richness. We used structural equation modelling to partition joined
and specific effects of these drivers.

Overall species richness is only related to area, but results indicate no significant specific effect
of heterogeneity. However, species groups react very differently:

- Forest species in general are significantly affected by both, area and heterogeneity, with a
greater partial influence of heterogeneity.

- Richness of those forest species confined to eutrophic deciduous forests is particularly
affected by heterogeneity with no additional effect of area. This is the only species group
where connectivity has a significant influence.

- On the other hand, species occurring both in forests and open habitats react solely on area
with no specific effect of heterogeneity.

- Richness of open habitat species is positively related to area but even negatively affected by
site heterogeneity.

An analysis of species groups based on CSR strategy (Grime 1974) revealed that richness of
species with predominant S strategy is affected by heterogeneity with no specific effect of area
and additionally by habitat continuity. Species with C and R strategy are only influenced by area
with no additional effect of other drivers.

We conclude that while area is the dominant driver for overall species richness of eutrophic

deciduous forests, the habitat diversity hypothesis especially holds for the specific flora of this
forest type.
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E4-011: 90 x 90m is an optimal spatial scale to study the habitat use by hazel grouse
Tommaso Sitzial, Matteo Dainesel, Silvano Mattediz, Thomas Clementi®

'Universita degli Studi di Padova, Legnaro (PD), IT
*Studio Ambiente, Trento, IT
*Bozen Province, Bozen, IT

This study reports an analysis at three different spatial scales with the aim at identifying the
most explicative scale to investigate the role of management, stand structure and ground layer
on the habitat of hazel grouse (Bonasa bonasia L.).

Three locations with increasing density of nesting sites were selected in the Trudner Horn Park,
Bozen Province (Northern ltaly). In each site a lattice regular grid of 100 30x30m cells was
sampled, providing that it contained at least one nesting site. Within each cell we drew two
orthogonal transects. On each 1m segment we recorded herbaceous and canopy cover and we
counted hazel grouse presence indices. On each 5m segment we recorded stand structure. In
the whole cell we measured woody species cover and top height, evidence of cuttings, Rufa ant
nests and other management variables.

The effects of management, stand structure and ground layer sets of explanatory variables on
presence/absence and on the count of presence indices were analyzed using generalized linear
mixed models (GLMM). Separate GLMM analyses were performed within each of the three sets
of variables and for each spatial scale (1x1, 2x2 and 3x3 grid cells). The significant variables
were then further analyzed by variation partitioning (VP) to determine the unique and joint
fractions of variation explained by the variables for each spatial scales.

At the largest spatial scale both the presence/absence and the count models showed higher
explained variation (88-43% respectively) than at small (19-10%) and intermediate (63-40%)
spatial scale. While the pure effect of single sets of explanatory variables could be higher at
smaller spatial scale, the joint variation shared between the three groups was the highest in
the 3x3 grid cells (90x90m) scale, where the largest part of the explained variation in the
presence/absence model was related to joint variation between ground layer and stand
structure (30%) and between the three groups (29%).

E4-012: Can diversity measures help to characterise land-use effects in arid systems?

Dirk Wesulsl, Wiebke Hankel, Niels Dreberl, Jirgen Denglerl, Gerhard Muchel, Ute Schmiedell,
Norbert Jl'.'lrgens:l

'Biodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek, University of Hamburg,
Hamburg, DE

Rangeland grazing by domestic livestock is the most important type of land use in arid and
semi-arid ecosystems. Much has been debated about the varying influence of grazing intensity
on plant diversity in systems differing in climate, productivity and their evolutionary history of
grazing.
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To identify the effects of grazing on biodiversity, two aspects need to be considered: (i) the
spatial and temporal scale at which these effects become apparent, whereof the latter is of
special importance in temporally variable systems like (semi-)arid environments; and (ii) the
use of appropriate diversity measures that can serve as indicators for changes in grazing
intensity.

This study is based on vegetation monitoring data of three pairs of BIOTA Biodiversity
Observatories (www.biota-africa.org) situated along a climatic gradient in (semi-)arid Karoo
ecosystems ranging from summer rainfall Namibian savannas to winter rainfall dwarf succulent
shrublands in South Africa. Each pair was characterised by profound differences in grazing
intensity visible by a pronounced and temporally stable fence-line contrast. We analysed
differences in plant species diversity using numerous diversity measures from different
categories, i.e. a- and, B-diversity as well as functional diversity, and applied them at different
spatial and temporal scales.

Due to the different degradation states in the studied systems, measures based on species
numbers (e.g. species richness) did not consistently account for land-use effects on plant
diversity. Our findings further suggest that within each of the different diversity categories,
cover-based measures tended to be better indicators. We conclude that the (semi-)arid
conditions and a relatively long history of ungulate grazing in the whole study region has
selected for a large number of opportunistic species showing wide variations in abundance, yet
persisting under different grazing regimes.

E4-013: How to estimate plant species richness at a medium scale of 1 km?
Jan Peters’, Dirk Wesuls®, Jirgen Dengler’, Michael Manthey"

"Institute of Botany and Landscape Ecology, University of Greifswald, Greifswald, DE
“Biodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

Many plant divems use plot-based sampling schemes. The determining plant species richness
at different spatial scales is a major goal of biodiversity research. Extensive knowledge at
medium spatial scale ranging between 1,000 m? and 100 km? is of special interest since most of
nature conservation and land use decisions are made at these scales. Due to limited resources,
scientifically proven methodology is needed to give justified richness values with low sampling
effort and suitable extrapolation methods.

We tested the reliability of five extrapolation methods commonly used in biodiversity studies
to estimate species richness for 1 km’: (1) the number of actually sampled species, (2)
extrapolation of species-area relationships (SAR), (3) extrapolation of species-sampling
relationships (SSR), (4) non-parametric estimators, and (5) up-scaling with an universal species-
area curve (Harte et al. 2009). We applied 12 different mathematical models to describe SARs
and six models for SSRs. Four non-parametric estimators were calculated.

Sampling was conducted in a semi-arid savannah ecosystem of central Namibia at two BIOTA
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Biodiversity Observatories (Narais and Duruchaus, Jirgens et al. 2011). In 40 randomly selected
plots we sampled all vascular plant species in a nested-plot design up to 1,000 m”.

We found a wide range of estimates between 127 and 355 species at Duruchaus and 124 and
347 at Narais. Highest values were observed for SARs described by power functions and
generally lower values for SSRs and richness estimators. The universal species-area curve
resulted in lowest estimates, even lower than the recorded richness (170 at Duruchaus and 145
at Narais).

Our findings suggest the application of a multi-methodological approach for extrapolation in
biodiversity research and further examination of these methods with field as well as with
simulation data.

E4-014: Spatial scale dependency of local plant species diversity - topography relations

Jesper Erenskjold Moeslund"*?, Lars Argez, Peder Klith Bgcher”, Tommy Dalgaarda, Bettina
Nygaard4, Mette Vestergaard Odgaardl’a, Jens-Christian Svenning1

'Ecoinformatics and Biodiversity, Department of Biological Sciences, Aarhus University, Aarhus,
DK

’MADALGO - Center for Massive Data Algorithmics, Department of Computer Science, Aarhus
University, Aarhus, DK

3Faculty of Agricultural Science, Aarhus University, Tjele, DK

4Department of Wildlife Ecology and Biodiversity, National Environmental Research Institute,
Aarhus University, Roende, DK

Which factors and at which spatial scale these affect biological diversity is a central question in
ecology. Broad-scale (global, continental) variation in biodiversity has been explained by
among others topographic relief (elevation range): high mountains are thought to hold a
number of climatic zones and hence more species than a relatively flat area. However, each
plant individual in an area depends on its local microenvironment as well, and many aspects of
this seem to be strongly related to local-scale topography and associated environmental
factors, e.g.: soil characteristics, water balance, solar irradiation, and wind exposure. At even
very small spatial scales (a few cm) topographic heterogeneity has been demonstrated to be of
high importance to species richness in various communities. In this study we derived a number
of topography-related variables, among others wetness, wind exposure, and solar radiation,
from a new national digital elevation model (DEM) in 1.6-m resolution covering all Denmark.
The same variables where derived from aggregated versions of this DEM in 10, 50, 100 and
250-m resolutions. Along with plant species abundance data from vegetation plots from the
national NATURA 2000 monitoring program we assessed the importance of topography for
plant diversity and vegetation patterns in a number of different habitat types throughout
Denmark (~30000 plots distributed among ~970 sites) using advanced spatial statistical
modelling. Moreover, by creating models at the aforementioned resolutions we further
investigated the extent to which spatial scale was important for the modelling results and at
what spatial scale the modelling yielded the strongest relationships between the topography-
related variables and vegetation.
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E4-015: Spatial and taxonomic determinants of abundance in UK butterfly populations
Nick Isaacl, David Royl, Marco Girardellol, Tom Oliverl, Roger Dennis’
'Centre for Ecology and Hydrology (NERC), Wallingford, UK

The factors that influence population abundance vary at spatial, temporal and taxonomic
scales. Understanding the relative importance of these factors is a fundamental question in
ecology. We present analyses exploring the components and correlates of abundance variation
among 10,000 populations of 46 butterfly species, using data from the UK Butterfly Monitoring
Scheme. We find that variation among species is important, but small in comparison with the
genus and subfamily components (indicating a strong phylogenetic signal). Abundance
variation in space is also substantial, but smaller than the taxonomic component. We then
tested a suite of hypotheses for this variation, using linear mixed-effects models and multi-
model inference. Important correlates of population abundance include site-level, species-level
and population-level traits. Abundance is generally higher in species with narrow distributions
and slow larval growth; at sites with many species and low average temperatures; and in
populations close to the core of the range. We find no correlation between species’ niche
breadth and average abundance. However, interpreting these results is complicated by
latitudinal gradients in occupancy, niche breadth, temperature, species richness and
population stability. These factors imply that many correlations with abundance are likely to be
dependent on the spatial and temporal scale of enquiry. We explore whether insights from
‘unified’ theories of biodiversity can help reconcile these issues.

E4-016: Scale-dependent patterns of vascular plant diversity in southern Africa

Jiirgen Deng/erl, Ute Schmiedell, Jens OIdeIandl, Katharina Kruszewskil, Niels Dreberl, Wiebke
Hankel, Ben J. Strohbachl, Dirk Wesulsl, Gerhard Muchel, Norbert J[]rgensl

'Biodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

We studied patterns of vascular plant diversity at different spatial scales (100 m?, 1000 m?, 1 ha
and 1 km?) from northern Namibia to the Cape of Good Hope in South Africa, covering six
biomes and a steep rainfall gradient (see also Schmiedel et al. 2010). For the analyses, we used
the diversity data sampled on the 37 standardised BIOTA Biodiversity Observatories arranged
along the BIOTA Southern Africa transects (Haarmeyer et al. 2010; Jirgens et al. in press). We
analysed family richness, species richness, as well as z-values (i.e. the slopes of power-law
species-area relationships as measures of B-diversity) on all these spatial scales. We related the
biodiversity parameters with regressions to potential drivers such as geography, land use,
climate, and soil. The mean species density along the transects was 23.9 species for 100 m?,
with an absolute minimum of 0 (Desert Biome) and an absolute maximum of 128 (Fynbos
Biome). The mean value for 1000 m? plots was 40 species (maximum: 169; Fynbos Biome), and
159 species (maximum: 385; Fynbos Biome) at the 1 km? scale. The following environmental
factors showed the strongest relationship with species richness at the 1000 m? scale: mean
annual precipitation (positive), precipitation seasonality (winter rainfall >> summer rainfall),
mean annual temperature, length of dry season, and median pH values (all negative). The

187



complex-factor soil ecotype richness, as an expression of the variability of plant-relevant soil
features per 1 km?, was only related to species richness at the 1 km? scale. Spatial species
turnover (expressed as z-values), was highest in the arid parts of the transect (Desert and
Succulent Karoo) and lowest in the Fynbos Biome. We will discuss the role of the various
drivers of plant diversity at different spatial scales along the transect and relate them to
previous studies on regional and global plant diversity patterns.

Poster Presentations

E4-P1: Spawning site selection of anurans in a dynamic floodplain
Daniela Dick*
'Helmholtz-Center for environmental research GmbH (UFZ), Leipzig, DE

Temporal patterns of spawning activity and calling behaviour are already well described for
European amphibian species. Beside the temporal differences in behaviour, spatial
components influence spawning site selection of amphibians. Discussions and studies about
meta-communities or niche patterns of amphibians increased during the last decade with
increasing possibilities in modelling and statistic analyses. In Central Europe, these studies are
mainly done in static landscapes and with common species but rarely in dynamic landscapes
like floodplains, even though these are important primary and secondary habitats for
amphibians. One reason might be that there are only few dynamic and hence natural
floodplains left in Central Europe.

The study presented here took place in one of the most natural floodplains in Germany, the
Middle Elbe River in Saxony-Anhalt. Calling behaviour and spawning site selection of the native
and threatened ampbhibian species Bombina bombina, Rana arvalis and Pelobates fuscus were
investigated from March to July in 2010 and 2011. Habitat analyses were done with the
program R to identify environmental parameters that influence presence and abundance of the
species at the patchy distributed waterbodies within the heterogeneous landscape. Cluster
analyses and Regression trees were used to reduce dimensions of variables and regressions
were done with approaches for zero-inflated data. The results show that the species have
different preferences of habitat structures e.g. in vegetation structure or water chemistry of
the water bodies. This supports the hypothesis of the nestedness of amphibian species in
floodplains.

Information about preferred habitat structures contributes directly to floodplain landscaping to
improve amphibian habitats.
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E4-P2: Island-mainland plant communities: drivers of spatial components of diversity

Martin Mdrsdorfl, Ingibjorg S. J6nsdattir', Kari Anne Brathen’, Virve T. Ravolainen’, Théra Ellen
Thérhallsdéttir', Nigel Yoccoz?

'Department of Biology, University of Iceland, Reykjavik, IS
2Department of Arctic and Marine Biology, University of Tromsg, Tromsg, NO

Conserving biological diversity has been internationally accepted in the scientific community
and in governmental programmes (e.g. Convention of Biological Diversity 2010), but definition
and assessment of biodiversity are highly depending on spatial and temporal scales. Ecologists
have introduced the concept of species diversity at multiple spatial scales in a landscape (i.e.
alpha and beta diversities). However, functioning and interactions of driving factors such as
regional species pool size, site productivity and disturbance are only sparsely investigated on
different spatial scales and therefore poorly understood.

In this new project we plan to address the role of large herbivores (sheep and reindeer) for the
spatial organisation of plant species diversity (alpha vs. beta diversity) in relation to site
productivity within the low arctic-alpine environment and assess the effect of regional species
pool size by comparing study sites in Iceland and northern Norway. In addition, we will test the
influence of including cryptogams (mosses and lichens) in species diversity measures on spatial
patterns of diversity in Iceland.

We will assess spatial patterns of plant diversity according to a spatial hierarchical design,
which includes five nested scales from local to regional, i.e. plot, gradient, sites, landscape area
and district. Districts representing different grazing intensities will be selected in Iceland
(relatively small species pool) and Finnmark, Norway (relatively large species pool). Diversity
sampling and assessment of siteproductivity (measurements of NDVI and soil characteristics)
will be conducted on plot level (40x40cm).

E4-P3: Free access to biodiversity data? How to contribute to GBIF - and why
Maren Gleisbergl, Walter G. Berendsohn®
'Botanic Garden and Botanical Museum Berlin-Dahlem, Freie Universitat Berlin, Berlin, DE

The Global Biodiversity Information Facility (GBIF) is an international initiative of 56 countries
and 47 organizations. GBIF has the overall mission of mobilizing the world’s primary
biodiversity data via the Internet. The GBIF network currently provides access holding more
than 276 million records. GBIF was established in 2001 and Germany is one of the founding
nations. Currently GBIF Germany (GBIF-D, www.gbif.de) is funded as a 3-year project by the
Federal Ministry of Education and Research (BMBF, 01LI 1001 A-F).

Eight institutional nodes form the backbone of GBIF-D. The BGBM Berlin-Dahlem is responsible
for coordination as well as for plants and protists; the German Collection of Microorganisms
and Cell Cultures in Braunschweig for bacteria and archaea. In Munich, the Botanische and the
Zoologische Staatssammlung are in charge of fungi, lichens and invertebrates (molluscs and
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myriapods), respectively. The Museum fuer Naturkunde in Berlin is responsible for insects and
fossils, Senckenberg in Frankfurt for invertebrates (marine invertebrates) and the
Forschungsmuseum Alexander Koenig in Bonn for vertebrates.

Main objective of GBIF-D is the mobilization of suitable data from Germany's research
community, focussing on “species occurrence data”, i.e. specimens and observations. In
addition, GBIF-D offers expertise on technical aspects of data capture and database
networking. Stable workflows to support the provider from data entry to open and free online
access are established. Managing the sharing of global biodiversity data is a complex task — but
absolutely essential to solve the growing environmental crises.

GBIF is far more than the mobilization of natural history collections data. We will call on the
scientists present to integrate their data into the GBIF network and to start using GBIF data for
their own work, in order to benefit from the global effort GBIF represents.

E4-P4: Plant endemism in Europe: Spatial distribution of endemic vascular plants
Ines Bruchmann®
"Institut fiir Biologie und Sachunterricht ihre Didaktik, University of Flensburg, Flensburg, DE

To face up to the biodiversity challenge and thus to span a systematic and tight conservation
net which will help to prevent species loss, it is necessary to focus on species which have a
restricted range size. The present study provides a general overview of endemism of vascular
plants on the European continent. It focuses mainly on the evaluation of endemism patterns
from a geographical perspective (but floristic, taxonomic and ecological data were also
evaluated). It is hypothesised that most of the variability in the data on Europe’s botanical
endemism can be well explained with the help of simple indices describing the explanatory
variables species pool, regional habitat diversity, isolation degree and habitat continuity. The
investigation is mainly based on the data of about 6,200 endemic vascular plants listed in the
database EvaplantE (Endemic vascular plants in Europe). The endemism data was combined
with geographical datasets and visualised in digital maps using GIS applications. Several indices
describing the explanatory variables were derived from digital maps by blending different
thematic (map-)layers with the map of the study area. Due to the incidence of spatial
autocorrelation, spatial accounting statistics, i.e. geographical weighted regression, were
applied. The study shows a general gradient of plant endemism from north to south and also
proves the importance of Europe’s mountainous and isolated island regions with respect to
endemic diversity. The influence of explanatory variables on the current spatial patterns of
endemics was quantified: Patterns of local endemism were explained by isolation degree,
species pool, and habitat diversity, while patterns of European endemics were explained using
the explanatory variables species pool, and habitat diversity. It was shown that a spatial
accounting regression method was able to incorporate spatial dependencies (spatial
autocorrelation) and results in valid models (high pseudo-Rz).
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E4-P5: Patterns of phytodiversity in forest openings of the Trascau Mountains (Romania)
Pavel Dan Turtureanu”, Jurgen Dengler2

'Faculty of Biology and Geology, Department of Taxonomy and Ecology, Babes-Bolyai
University, Cluj-Napoca, RO

2Biodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

We compare the responses of a- and B-diversity of herbaceous species to environmental
variables in forest openings of the Trascau Mountains, Romanian Carpathians. The sampling
was conducted in 40 openings, using edge-to-interior transects composed of 1-m? plots.
Grassland species were most numerous, followed by forest-edge and forest species. The results
of the generalized linear mixed models (GLMMs) show that canopy openness (assessed using
hemispherical photos) and tree litter cover were the primary variables that explained species
richness at the plot scale. Tree litter cover (positive) and bedrock type (basic > acidic) explained
the B-diversity within transects. The divergence in response reveals that the two biodiversity
components are determined by different ecological processes. Conservation planning should
aim at maintaining the current traditional forest management that creates openings and
maintains a grazing regime within them.

E4-P6: How does sampling effort affect the completeness of vegetation surveys?
Jan Petersl, Dirk Wesulsz, Jurgen Denglerz, Michael Mantheyl

'Institute of Botany and Landscape Ecology, University of Greifswald, Greifswald, DE
*Biodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

Many plant diversity studies and monitoring programs use plot-based sampling schemes. The
selection of appropriate plot size and shape depends on the requirements to answer the
specific research question with highest accuracy and on the time and personnel resources of
the project.

Only at smaller scales (ca. up to 1,000 m2) almost complete sampling of plant species seems to
be achievable with reasonable resources, depending on the ecosystem concerned. To test the
influence of sampling effort at larger scales, we conducted an extensive vegetation survey at
ten 1-ha plots in a semi-arid savannah ecosystem in central Namibia with high temporal effort
and a standardized sampling method. Since it is nearly impossible to attain a complete species
inventory within any reasonable sampling time, we estimated the ‘true’ species richness at
these plots by modelling species-time curves. With these estimates, we determined the level of
exhaustiveness (Archaux et al. 2006) after a defined sampling time.

We compared our findings with the results of the regular vegetation sampling on the same

plots conducted over the last five years with a less time-consuming methodology by the BIOTA
monitoring program (Jiirgends et al. 2011)
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This procedure aimed at providing information on an appropriate sampling time effort to
record a majority of species for a medium large plot size. Our results show that the application
of species-time curves as richness estimators results in robust estimates which are suitable to
analyse the exhaustiveness of the different sampling approaches within this study. The level of
exhaustiveness proved to be a helpful instrument to gain information about the reliability of
vegetation surveys and to provide comparability to similar studies.

E4-P7: Testing the existence of small island effects with a comprehensive dataset
Johannes Wallenfangl, Jens OIdeIandl, Jurgen Dengler1

'Biodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

In island biogeography, Small Island Effect (SIE) denotes a situation when on small islands
below a certain threshold size, species richness varies independently from island area.
Recently, doubts on the existence of SIEs have been brought forward as many of the studies on
the topic used inappropriate methodology, such as (i) excluding islands with zero species, (ii)
not comparing all relevant models, or (iii) not accounting for different model complexities (see
Dengler 2010). Therefore, we re-analysed the more than 100 island data sets that had been
studied by Lomolino & Weiser (2001), for the majority of which these authors had claimed the
existence of an SIE. We fitted different species-area models to these, namely the following six
variants of the power-law and logarithmic functions: (i) linear (i.e. unmodified); (ii) quadratic;
(iii) cubic; (iv) breakpoint with zero slope to the left (i.e. classic SIE model); (v) breakpoint with
zero slope to the right; (vi) two-slope model. Fitting was done with non-linear regression, and
the subsequent multimodel inference was based on AICc as goodness-of-fit measure. We will
present how many of the data sets were inappropriate for testing for an SIE due to the
ignorance of zero-species islands, and how frequently which of the species-area models
performed best among the set of compared functions. We will discuss the consequences of our
findings for the concept of SIEs and island biogeography in general.

E4-P8: Scale-dependent diversity patterns in Transylvanian dry grasslands (Romania)

Jiirgen Denglerl, Pavel Dan Turtureanul, Eszter Ruprechtl, Anna Szabél, Monica Beldeanl,
Christian Dolnikl, Irina Goial, Jann Peyratl, Emin Ugurlu1

lBiodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

In the Transylvanian Lowland (Romania), extended dry grasslands still exist that are
outstanding in diversity and conservation status compared to European standards. However,
this treasure is not well documented so far. We sampled the whole range of Festuco-Brometea
communities occurring in different sites (many of them within Natura 2000 sites) in
Transylvania. We sampled nested-plot series with plot sizes ranging from 1 cm? to 100 m? as
well as 10-m? plots in additional sites. In both cases, we recorded vascular plants, terricolous
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bryophytes, lichens, and “algae” as well as major environmental data (altitude, aspect,
inclination, microrelief, land use, structural data) and measured fundamental soil parameters.
We found very high species richness values at all spatial scales, e.g. if compared to similar dry
grassland types in Germany. The highest species densities were recorded in meso-xeric hay
meadows (Cirsio-Brachypodion). Maximum species richness values were 5 (with 5 vascular
plant species) on 1 cm?, 8 (8) on 10 cm?, 19 (17) on 100 cm?, 45 (43) on 1000 cm?, 82 (81) on 1
m2, 101 (99) on 10 m?, and 131 (127) on 100 m?. It appears that the values at 1000 cm? and at
10 m? are likely the highest ever recorded in any plant community worldwide. We applied
generalized linear models (GLMs) with single and multiple predictors for total, vascular, and
non-vascular species richness, and checked the residuals for spatial autocorrelation. Heat index
was the best single predictor of 10-m? richness (negative). Mown grasslands were generally
richest, followed by pastures, while plots in abandoned grasslands contained significantly fewer
species. Further, we analysed species-area relationships, which were generally best described
by power laws but with some interesting deviations.

E4-P9: Pond networks in agriculture-biodiversity interactions: a multi-scale approach
Alienor Jeliazkov'

'Département Ecologie et Gestion de la Biodiversité, Muséum National d’Histoire Naturelle,
Paris, FR

Agricultural durability and biodiversity conservation are challenges that have long been
considered separately as their objectives appear conflicting, especially regarding to agricultural
intensification. However, nowadays, more and more studies examine ways to optimize the
agriculture-biodiversity combination. In this respect, a historically recurring question has been
to know at which scales we should tackle this problem.

For that purpose, ponds are an interesting case of study. They are important shelters of
biodiversity at different scales; they as well ensure depollution functions and nutrient
catchment which makes them relevant systems to investigate the agriculture-biodiversity
combination.

According to this potential double-function of ponds, we want to investigate at which density
of pond networks we could optimize both biodiversity levels and nitrogen retention, and at
which scales addressing the problem.

For all this work, this first year of study, we started surveying 90 ponds in an intensive
agricultural landscape characterized by cereal open-fields, in the department of Seine-et-
Marne, France. These 90 ponds were selected so that they form different network densities,
from one to six ponds per network. In each site, under a standardized protocol, we assess
species richness and abundance for three functional groups: Amphibians, Aquatic Macro-
invertebrates and Plants. Measures reflecting nitrogen retention are also conducted one time
per season. Information about the surrounding crop practices will be after-acquired. We will
consider multi-scale and spatial-explicit approaches as the response of biodiversity to
environmental factors will be compared between three spatial scales: pond, network and
landscape scales.

193



Here we aim at presenting our method and preliminary results about the scale-dependent link
between pond network density and ponds biodiversity.

E4-P10: Global index of vegetation-plot databases (GIVD): a new tool for biodiversity
research

Florian Jansenl, Jurgen Denglerz, Jorg Ewalda, Jens OIdeIandZ, GIVD Steering Committee

!Institute of Botany and Landscape Ecology, University of Greifswald, DE

ZBiodiversity, Evolution and Ecology of Plants, University of Hamburg, Hamburg, DE
*Botany and Vegetation Science, University of Applied Sciences, Weihenstephan-Triesdorf,
Fresisng, DE

Vegetation-plot records, broadly defined as records of plant co-occurrence at particular sites,
constitute the primary descriptive data on which much of vegetation science is based and serve
as the single most important data resource available to vegetation scientists.

The data that became available during the last decades through vegetation-plot databases
facilitated, inter alia, consistent large-scale vegetation classifications, macroecological pattern
analyses, and the assessment of global change effects on vegetation. However, it was not easy
to retrieve appropriate databases for such analyses, in particular at a supra-national level.
Therefore, we compiled GIVD (http://www.givd.info), an internet-based resource aimed at
registration of metadata on existing vegetation databases, co-ordinated by an international
Steering Committee. GIVD contains descriptive data of vegetation-plot databases worldwide,
such as scope of the database, owner and contact data, number, geographical and temporal
distribution of the relevés, and environmental data available for these.

Since its launch in autumn 2010, more than 130 databases comprising nearly 2.5 million
independent vegetation plots have been registered in GIVD (Dengler et al. in press). 1.35
million of those coming from Central Europe (Jansen et al. in press). The web page counted
400000 visitors since its launch. We conclude that the vegetation-plot data whose accessibility
is now much facilitated through GIVD constitute a huge and particularly valuable source for
biodiversity research and macroecology, in particular as they combine small grain with huge
spatial extent.

E4-P11: Biodiversity in Southern Africa - a three volume series on biodiversity research

Norbert Juergensl, Timm Hoffmanz, Ute Schmiedell, Jirgen Denglerl, Manfred Finckhl, Daniela
Haarmeyer®, Jona Luther-Mosebach®

'Biodiversity, Evolution and Ecology of Plants Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

’Plant Conservation Unit, Botany Department, University of Cape Town, Rondebosch, Cape
Town, ZA

*Institute of Ecology, Evolution and Diversity, J.W. Goethe-University, Frankfurt, DE
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Recently, the three-volume series “Biodiversity in southern Africa” has been published. On
nearly 1,500 pages, 200 researchers from various countries report on the results of one decade
of joint research by South African, Namibian, and German institutions within the project
“BIOTA Southern Africa”.

The “backbone” of BIOTA Southern Africa is a globally unique transect through six biomes with
37 BIOTA Observatories of 1 km? each, on which biodiversity data of various taxa (lichens,
biological soil crusts, vascular plants, millipedes, several taxa of insects) as well as the major
drivers of biodiversity (weather, soil, land use) have been recorded according to standardised
protocols. For the vegetation (vascular plants), the sampling was particularly elaborate with
many replicates, different spatial scales, and annual repetition.

Volume 1 reports on the sampling methods and presents the biodiversity baseline data for all
Observatories in a detailed and informative manner. Volume 2 analyses the data along the
transect and in relation to climate and land use change. Finally, Volume 3 combines the results
from the various disciplines into integrated views per biome, linking findings of the natural
sciences to socioeconomic perspectives.

With its attractive full-colour layout, its magnificent photographs, and its moderate price, the
series is not only attractive for scientists of the included disciplines (botany, zoology, ecology,
soil science, agriculture, social sciences, etc.) but also practitioners (farmers, conservationists,
politicians), and interested laypersons. Thanks to the uniqueness of the presented data from a
subcontinent particularly susceptible to climate change and the innovative sampling approach,
the series will also be valuable to researchers outside southern Africa.

The poster will give an overview of the content and structure of the 3-volume series.

E4-P12: Plant diversity of Hyrcanian forests, N Iran, toward a vegetation classification
Alireza Naqinezhadl, Halimeh Moradi’, Jirgen Denglerz, Somayeh Zarezadeh'

1Faculty of Basic Science, Department of Biology, University of Mazandaran, Babolsar, IR
*Biodiversity, Evolution and Ecology of Plants, Biocentre Klein Flottbek and Botanical Garden,
University of Hamburg, Hamburg, DE

Hyrcanian vegetation zone is a green belt stretching from Talish in Republic of Azerbaijan and
over the northern slopes of Alborz mountain in north of Iran. This area in Iran is approximately
800 km long and 110 km wide and has a total area of 1.85 million. This area is considered to
have been a remarkable refugee for number of Tertiary relicts during the Quaternary period.
Hyrcanian forests stretch out from sea level up to an altitude of 2800 and is a humid zone that
average annual rainfall ranges between 530 to 2000. This research is an on-going investigation
on plant diversity and vegetation of this relic forest and intercorrelation between altitude and
species richness. Floristic data related to the species distribution, life form, altitude and
habitats were extracted from the reviews, monographs and floras and our field experiments
across different parts of this forest. A total of 3556 plant taxa were encountered belonging to
144 families. The highest species richness family is Asteraceae with 440 taxa. The flora is
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composed of endemic species which 334 taxa (9.4%) are endemic to Iran and 264 taxa (7.42%)
are only found in the Hyrcanian area. Along with effect of Euro-Siberian florat on the area,
Irano-Turanian flora are also remarkable in different part of the area especially in higher
altitudes. The result of this investigation indicates that the species richness increased along the
altitude from sea level until 1200-1300 m but decreased in higher altitude. The preliminary
analysis on the vegetation of the area using all collected relevés indicate five main groups of
relevés across the Hyrcanian area, i: a vegetation characterized by Alnus glutinosa subsp.
barbata, Populus caspica and Pterocarya fraxiniofolia on wet lowland areas, ii: foothill and
submountain forests characterized by Parrotia persica, Carpinus betulus and Quercus
castaneifolia, iii: a relatively large and unique forest of Fagus orientalis in the mountainuous
areas, iv: upper-mountain vegetation characterized with large stands of Quercus macranthera,
v: shrubby-steppe ecotone area characterized by Berberis spp., Crataegus spp., Carpinus
orientalis and Paliurus spina-christii.

E4-P13: Understory vegetation as indicators of soil characteristics in forests of N Iran
Hamid Gholizadehl, Alireza Naqinezhadz, Hassan Zare-Maivan®

'Postgraduate from University of Tarbiat-Modares, Tehran, IR

’Faculty of Basic Science, Department of Biology, University of Mazandaran, Babolsar, IR
3Faculty of Biological Sciences, Department of Plant Sciences, University of Tarbiat-Modares,
Tehran, IR

The Hyrcanian forests are unique deciduous forests in arid or semiarid country, Iran. The
ecological profile of these forests have been assessed along two altitudinal gradients using
TWINSPAN and corrected frequency (CF) analyses. Altitude ranges between 300 and 2300 m
a.s.l. For collecting species and environmental data, three plots were collected in each 100 m
elevation in the forest and ecotone areas. Three soil samples were taken per plot. The
parameters were the presence and absence of vegetation species and the soil variables
grouped into three levels (low, mid and high) by the 33.3 and 66.7 percentiles. The matrix had
122 rows (plots) and 412 columns composed as follows: 379 vegetation species; eleven soil
variables (N, P, K, CaCOs, EC, pH, organic matter, C:N ratio and percentage of sand, clay and silt)
forming 33 (11 x 3) levels. The ecological profiles method was used to evaluate the affinity and
significance of the associations between probability of species occurrence and topsoil
characteristics found by the polythetic method. Chi-square goodness-of-fit testing was used to
investigate whether the observed distribution of a species along a given topsoil gradient
showed significant departures from the distribution expected under the null hypothesis of
uniformity. Five vegetation groups were classified, of which two occur in ecotone area and
three groups occur in the forest parts. The indicators of each vegetation group with high
fidelity were used for corrected frequency analysis. Therefore, 42 plant species were assessed
of which 13 species had significant relationships with eight soil factors. Our results indicate that
the selected species were indicator of certain soil variables in the Hyrcanian forests. Moreover,
endemic plant species were restrictedly distributed on specific soil factors.
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E5 Biodiversity effects on Ecosystem Functioning in Forests

Oral Presentations

E5-O1: Impact of species richness and topography on aboveground biomass in a forest
Jyh-min Chiang’, Ryan W. McEwan’, Yi-Ching Lin"

1Tunghai University, Taichung, TW
2University of Dayton, Dayton, US

As the problem of global warming has been increasingly worsening in the past decades, there is
a growing need to advance our understanding of systems that absorb carbon from the
atmosphere and store it in long-term pools. Spatial-explicit information of individual trees
obtained from forest dynamics plots provides unique opportunities to explore the factors that
determine aboveground biomass, a reasonable surrogate for carbon capture. The Fushan
Forest Dynamics Plot, located in the Northern Taiwan, is one of the largest forest dynamics
plots in Taiwan. In this study, we utilized the 2002 census data of the Fushan plot to examine
fine-scale spatial variability in aboveground biomass and study how various abiotic and biotic
factors may influence aboveground biomass. Relationships between aboveground biomass and
three factors, including convexity, slope, and species richness, at the quadrate level were
estimated via generalized square models (GLS). Our results show that the mean biomass was
284.7 mg/ha within the Fushan plot. There is considerable spatial variability within the plot.
Such spatial variability can be explained by convexity and species richness, but not slope.
Humped relationships were discovered between aboveground biomass and convexity/species
richness, which suggested that aboveground biomass peaked at the intermediate level, but
lower at the extreme values. The highest value of aboveground biomass occurred at the fat
area where convexity was close to zero. The impact of convexity may be attributed to typhoon
disturbance. Trees at the flat areas are usually larger since they are protected from typhoon. In
the future, we will extend the analysis to other forest dynamics plots in Taiwan in order to
discuss the factors that influence forest biomass from a board perspective.

E5-02: Soil microbial communities in relation to subtropical forest characteristics

Jessica Gutknechtl, Yu Ting Wul’z, Christian Geifilera, Peter KUhnS, Thomas Scholten3, Sabine
Both4, Alexandra Erfmeier", Martin Béhnke4, Helge Bruelheide", Tesfaye Wubetl, Francois
Buscot™’

'Helmholtz Centre for Environmental Research (UFZ), Department of Soil Ecology, Halle, DE
’Institute of Biology, University of Leipzig, Leipzig, DE

>Chair of Physical Geography and Soil Science, University of Tiibingen, Tiibingen, DE

*Department of Biology and Geobotany, Martin Luther University Halle-Wittenberg, Halle, DE

Soil microorganisms, as regulators of many key nutrient cycles, play an important role in

197



ecosystem function. Thus it is important to understand how microbial communities grow and
function in relation to plant growth, plant biodiversity, and soil characteristics. The BEF China
(Biodiversity and Ecosystem Functioning) project, based in subtropical China, is a large
collaborative ecological study ideal for exploring these relationships. Initial samples were taken
from three forest age classes in comparative study plots (CSPs), established to study forest
reestablishment over time. Microbial biomass, community structure, and function were then
determined using Substrate Induced Respiration (SIR) and Phospholipid Fatty Acid analysis
(PLFA). Multivariate statistics were then used to compare the microbial communities with soil
and plant community parameters that had been measured by project collaborators. Results
suggested many interesting relationships. First, microbial activity (SIR) was more correlated
with soil characteristics, while microbial community biomass and composition were more
correlated with different parameters of forest productivity including herb layer cover, tree
canopy cover, and biomass of woody recruits. Specifically, microbial biomass and individual
lipid indicators were positively correlated with the biomass of woody recruits and with litter
cover, while these indicators were negatively correlated with dead wood biomass. Based on
these results, we will experimentally examine the effects of tree growth, forest diversity, and
litter decomposition to more deeply determine how forest dynamics are related to microbial
community biomass, structure, and function.

E5-03: Changes in fungal community structures among forest successional stages
Tesfaye Wubet', Yu Ting Wu', Francois Buscot’
'Helmholtz Center for Environmental Research (UFZ), Halle (Saale), DE

Fungi are essential for maintaining the cycle of nutrients through ecosystems by decomposing
organic material, making it available for plants and other organisms, and improving plant
nutrition through mycorrhizal symbiosis. Knowledge on the diversity and species composition
of fungal communities in a particular ecosystem is crucial to identify the key players and
understand their role in ecosystem functioning. Within the framework of the forest Biodiversity
and Ecosystem Functioning (BEF China) project, based in subtropical China, we investigated the
soil fungal diversity and community structure in a subtropical forest ecosystem along three
forest successional stages using high throughput molecular tools. Soil samples were collected
from comparative study plots established within the Gutianshan National Nature Reserve.
Metagenomic DNA was extracted from the different samples and the fungal ITS rDNA region
was amplified using custom fungal specific primers for pyrosequencing of barcoded amplicons.
High quality sequence reads were extracted and clustered into operational taxonomic units
using cd-hit-454 script at a 97% sequence similarity level and taxonomic assignment of
representative sequences were performed using blast and the NCBI nucleotide taxonomy.

Our results showed that the investigated subtropical forest ecosystem consists of a huge fungal
diversity mainly composed of members of Basidiomycota followed by Ascomycota, whereby
the fungal community composition differs significantly between the forest successional stages.
Multivariate analysis of the fungal community structure in relation to plant and soil related
parameters also indicated significant correlations between different fungal communities, plant
communities and soil parameters. In the presentation, the role of different soil fungal
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communities in the functioning of the three forest successional stages of this particular
subtropical forest ecosystem will be discussed.

E5-04: Succession of Cytisus scoparius shrubberies in the Eifel National Park
Klara Krdmerl, Silvana Siehoffl, Gottfried Lennartzz, Martina RoR-Nickoll*

"Institute for Environmental Research (Biology V), RWTH Aachen University, Aachen, DE
*Research Institute for Ecosystem Analysis and Assessment (gaiac), RWTH Aachen University,
Aachen, DE

In 2004, the Eifel National Park was founded to protect and develop semi-natural woodrush
beech forests. On several grassland areas, utilisation was ceased because they are located in
the Park’s core zone. Those areas are characterised by a mosaic structure of abandoned
grassland zones and shrubbery stages that are dominated by common broom Cytisus scoparius.
In consequence of the historico-cultural land use, these broom stands are landscape-
characteristic elements in the Eifel region. To gain knowledge about the course of the broom
shrubbery succession, the succession stages as well as important processes significantly
influencing the course of succession were investigated in 2010. To this end, the observed
shrubbery areas were classified into different age classes by comparing aerial photographs of
different years. Vegetation and environmental factors were investigated at selected sites using
space-for-time substitution. The establishment of broom and wooden pioneers was found to
be influenced by a disturbance of the grass layer. Cytisus scoparius promoted the migration of
Rubus species. The Cytisus-Rubus stands developed further to mixed shrubberies dominated by
Crataegus monogyna and Prunus spinosa. Climax species like Fagus sylvatica could be found in
those mixed shrubberies. Many of the young wooden individuals were damaged by browsing of
wild game. Therefore, it can be assumed that natural reforestation will only appear depending
on thorny nurse plants. The disturbance of the grass layer, the avichorous dispersal of Rubus
idaeus, Rubus spec., Crataegus monogyna, Prunus spinosa, and climax species seeds as well as
browsing defence are important factors that facilitate a forest establishment.

E5-05: The abrupt decline of bilberry under beech in conifer dominated forests

Carl Erhard Héckel, Juliane Spiegelhalterl, Stefanie Gértnerl, Albert Reif1

'Waldbau-Institut, University of Freiburg, Freiburg, DE

Bilberry (Vaccinium myrtillus L.) is a dwarf shrub with high ecological relevance as habitat and
food source for animals. It is an important factor in habitat models and management plans for
grouse species. An abrupt decline in once dense carpets of bilberry under lone beech trees has
frequently been observed in conifer dominated forests and on gradients going from mature
conifer into beech stands. As common and as obvious as this phenomenon is; it had not yet

been studied.

Our objectives were: 1. to determine if the vitality of bilberry is negatively impacted by
increasing the proportion of beech (Fagus sylvatica L.) in Norway spruce (Picea abies Karst.)
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forests where the vitality of bilberry is measured by cover, height, biomass, shoot length and
basal diameter and 2. to determine if these changes in bilberry vitality are related to light,
canopy cover, soil pH, organic layer mass, tree species and site.

The data was collected on three sites in stands adjacent to each other consisting of pure
spruce, pure beech, and if achievable in the ecotone.

On all three sites a clear increase in the vitality of bilberry (all characteristics) was observed on
a beech-spruce gradient. Accordingly, mixed effect models show that spruce forest is the most
important factor explaining the increase in bilberry biomass. Light had a small positive effect
whereas soil properties had neglectable effects and were site specific.

These results gave a strong indication of the negative influence that beech has on bilberry in
conifer dominated forests. This has to be taken into account when developing management
plans in capercaillie habitats especially when considering recent trends where the proportion
of beech in forests is being increased. Further research on a broader range of sites is needed to
find out which factors and thresholds of tree species composition are behind this
phenomenon. Among other factors leaf litter may be acting as a long-term mechanical barrier
to bilberry’s success.

E5-06: Testing the enemies hypothesis for generalist predators in phytodiverse forests
Andreas Schuldtl, Thorsten Assmann®
lLeuphana University Lineburg, Liineburg, DE

Ecological theory and experimental manipulations have revealed the potential of predators to
significantly affect ecosystem functions. However, the relevance of these findings for species-
rich, real-world ecosystems is difficult to evaluate, as we even lack general information on the
relationships between predators and plant diversity in such ecosystems. The enemies
hypothesis predicts higher abundance and species richness of predators and a concomitantly
more effective herbivore control with increasing plant diversity, but this hypothesis has been
derived from studies of relatively species-poor ecosystems. We studied patterns in species
richness and activity abundance of an important group of generalist predators, epigeic spiders,
in an extraordinarily phytodiverse forest ecosystem in subtropical China, across a gradient from
medium to high tree species richness (25-69 species per plot). Contrary to expectations activity
abundance and species richness of spiders decreased with increasing tree species richness,
while rarefied spider richness and the temporal variability in richness and activity abundance
were not related to plant diversity. Only foraging guild richness of spiders showed a positive
correlation with tree species richness. Our results thus provide little support for an often
assumed positive relationship between predators and plant diversity, as posited by the
enemies hypothesis, and question whether better herbivore control can be expected in the
more diverse plots of our highly diverse forest ecosystem. Our findings have implications for
evaluating the way in which theoretical predictions and experimental findings of functional
predator effects apply to species-rich forest ecosystems, in which trophic interactions might
play an important role in the maintenance of high tree species richness.

200



E5-07: Allometric identity effects in multi-predator food webs
Florian Dirk Schneiderl'z, Ulrich Brose®

1Georg-August-Universitéit Gottingen, Gottingen, DE
*Technische Universitit Darmstadt, Darmstadt, DE

The global decline in biodiversity may have dramatic consequences for ecosystem functioning.
The effects of higher level consumer diversity loss on ecosystem functioning are obscured by
the complexity of natural food webs, including frequent intra-guild predation. One species may
act as a predator on a focal prey and thus have a direct negative effect, or it may have an
indirect positive effect by feeding on the focal species’ predators. Here, direct and indirect
effects mix up and may enhance, decrease or not affect ecosystem functioning, which renders
the consequences of random species loss unpredictable.

We developed a novel concept of allometric identity effects integrating different species' traits
that all depend on body mass. This allometric identity concept succeeds in predicting the
outcome of a microcosm experiment with predators of the litter layer. Furthermore it can be
applied to simulate the effects of predator diversity on ecosystem functioning dynamically. This
approach integrates two phenomena of diversity experiments concerning scientists for the last
two decades: sampling effects and niche complementarity.

The findings are relevant for litter food webs and the ecosystem function of decomposition.
First, invertebrate predators of the litter layer in deciduous forests are predominantly
generalists and their diet breadth is body size structured. Second, the lack of top-down control
of detritivores indicates the presence of an effect-reducing mechanism within the predator
community, which can be assigned to body-mass determined intra-guild predation. Our
approach offers a new perspective on the interplay among complex interactions within strongly
interwoven food webs, while being easily extendable to include body-mass independent
parameters like species’ phylogeny. We anticipate that allometric identity effects are an
important tool for predicting the consequences of biodiversity declines across ecosystems.

E5-08: ‘Trophic whales’ as biotic ecosytem buffers against external stressors
Florian Schwarzmuel/erl, Nico Eisenhauerz, Ulrich Brose®

1Systemic Conservation Biology, J.F. Blumenbach Institute, University of Goettingen,
Goettingen, DE
2Department of Forest Resources, University of Minnesota, St. Paul, US

Human activities may compromise biodiversity not only by direct species loss but also by
effects inducing unstable dynamics. However, some ecosystems maintain relatively high
complexity levels despite experiencing continuing disturbances suggesting that some intrinsic
properties prevent unstable dynamics and resulting extinctions. In this vein, weak interactions
have been suggested as stabilizing elements of complex systems but their relevance has rarely
been tested experimentally. Here, we present a theoretical concept for an a-priori
identification of species that stabilize externally induced instability based on network and
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allometric theory, which is rigorously tested in an experiment employing a soil food-web motif.
Our results indicate that large basal-feeding species can buffer ecosystems against enrichment-
induced unstable dynamics. Similar to the functionality of chemical or mechanical buffers,
these species serve as 'biotic buffers' that take up stressor effects and preserve systems from
instabilities. We refer to this class of species as 'trophic whales' as their representatives share
important characteristics with the baleen whales: (1) a high individual body mass and thus a
low per unit biomass feeding rate, (2) they consume basal resources, and (3) they are almost
invulnerable to predation. In a microcosm experiment, we found that (i) enrichment increases
biomasses in a three-species soil food chain causing a potential for feedback loops, and that (ii)
addition of earthworms, as trophic whales, impedes this effect and additionally dampens
population oscillations. We identify and discuss trophic whales as common entities in
ecosystems. Considering increasing stressor effects under anthropogenic global change, the
conservation of these network-intrinsic biotic buffers may help to maintain the stability and
diversity of natural ecosystems.

E5-09: Growth and competition of tree saplings of subtropical China

Anne Christina Langl, Werner Hérdtlel, Martin Baroffolz, Martin Béhnkea, Helge Bruelheide3,
Bernhard Schmidz, Henrik von Wehrdenl, Goddert von Oheimb®

'Leuphana Universitit Liineburg, Liineburg, DE
2University of Zurich, Zurich, CH
*Martin Luther Universitat, Halle, DE

One tenet of biodiversity and ecosystem functioning research is the dependence of ecosystem
functions on species-specific differences in traits. As regards subtropical forests, however,
there is a lack of studies that provide evidence for a (theoretically deducible) niche
differentiation among tree species that are typical of these systems. In our study we thus
analysed mechanisms that may promote the coexistence of tree saplings, taking four early-
successional subtropical species as an example (Schima superba, Elaeocarpus decipiens,
Quercus serrata var. brevipetiolata and Castanea henryi).

We conducted an experiment in which we tested for species-specific differences in growth
variables, by manipulating species composition (monocultures, two-species and four-species
mixtures), stand density (low, intermediate, high) and species richness (one, two, four species).
Three groups of response variables describing sapling growth (height and diameter), biomass
allocation (in relation to different strata and constituents) and sapling architecture (including
branch demography) were analysed by mixed effects models.

This is the first study that describes different strategies in branch demography in a community
of woody plants. Effects of species identity and species composition on growth rates and
performance of tree saplings point to niche separation as a mechanism of species coexistence,
whereas species richness proved to be of minor importance.
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E5-010: Testing for N-use complementarity among four tree species using N tracers
Stefan Trogischl, Jin-Sheng Hez, Andy Hector3, Michael Scherer-Lorenzen®

"Institute of Biology, Geobotany, University of Freiburg, Freiburg, DE
’Department of Ecology, Peking University, Beijing, CN
*Institute of Evolutionary Biology and Environmental Studies, University of Zurich, Zurich, CH

The use of N tracers in biodiversity - ecosystem functioning (BEF) research has been proven to
be an effective tool to study N-use complementarity and to characterize niche space. In
principle, coexisting plant species competing for the often limited resource nitrogen can reduce
interspecific competition in three distinct ways: spatial, temporal and chemical N-use
partitioning. Overyielding effects in biodiversity experiments, i.e. where mixtures are more
productive than the corresponding monocultures, have often been attributed to belowground
niche partitioning leading to a higher exploitation of nitrogen resources. We studied nitrogen
resource partitioning among four subtropical tree species growing in monoculture and mixture
by injection of N tracers (°NH,CI, K*>NO;, dual-labelled glycine) at two soil depths (5cm and
20cm) in four seasons. Six days after tracer application tree saplings were harvested and 5N
was measured in roots, stems and leaves by IRMS. Tracer application led to a high enrichment
of plant §°N. Excess °N was higher for evergreen than for deciduous species with evergreens
maintaining high N uptake into roots even in winter. Species-specific N acquisition patterns
from different soil depths were rather similar with all species relying on about 85% of N taken
up from the shallow soil layer. Evergreen species preferred nitrate whereas deciduous species
relied more on ammonium with consistent pattern in monoculture and in mixture. Our results
show that coexisting subtropical tree species can reduce to some extent interspecific
competition by exploration of different N sources and differences in seasonal N uptake
dynamics. However, enhanced community performance in mixture, i.e. greater total
community utilization of resources, still has to be proven to assess N-use complementarity.

E5-011: More plant lineages in the litter - less mineralization
Xu Panl’z, Phil Murrays, Matty Berg3, Hans Cornelissen3, Olaf Butenschoen4, Andreas Prinzing1

1University of Rennes 1, Rennes, FR

>Chines Academy of Sciences, Beijing, CN

3Faculty of Earth and Life Sciences, Free University of Amsterdam, Amsterdam, NL

*Institute of Zoology and Anthropology, University of Géttingen, Gottingen, DE

*Rothamsted Centre for Soils and Ecosystem Function, North Wyke Research, North Wyke, UK

Plant communities differ drastically in their phylogenetic diversity. What are the consequences
for ecosystem functioning and more specifically for the decomposition of litter? Does an
increased diversity of lineages result in increasingly complementary resources for litter-feeding
decomposers, in more diverse decomposer communities, and in a more efficient
decomposition? Or does increased diversity of lineages result in reduction of preferred
resources for any group of decomposers, with a decrease in their efficiency, and in
decomposition? We experimentally tested how decomposition depends on phylogenetic
diversity of litter (ranging from within 12 tree species to two-species combinations within and
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between 4 genera and 4 families). We found no effect of increased phylogenetic diversity on
litter-mass loss or diversity of multiple invertebrate decomposer taxa. However, we found a
decrease in the microbial mass and slower improvements in C/N ratios. High phylogenetic
diversity of plants seemed he