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WELCOME 

Welcome to Halle and the 30th PopBio meeting! 

²Ŝ ŀǊŜ ƘƻƴƻǊŜŘ ǘƻ Ƙƻǎǘ ǘƘƛǎ ȅŜŀǊΨǎ tƻǇ.ƛƻ ŎƻƴŦŜǊŜƴŎŜ ŀƴŘ ƘƻǇŜ ŦƻǊ ŀ ǎƛƳƛƭŀǊƭȅ ƛƴǎǇƛǊƛƴƎ 
meeting as in pervious years. We are happy that five leading experts will give keynote 
lectures. We received a large number of submissions for oral presentations, and we could 
not include all of these excellent sumbissions into our schedule for talks. As a result, there 
are many highly interesing posters. We encourage you to spend time visiting these poster 
presentations. 

¢Ƙƛǎ ȅŜŀǊǎ Ƴƻǘǘƻ ƛǎ άtƻǇǳƭŀǘƛƻƴ .ƛƻƭƻƎȅ ƛƴ ŀ /ƘŀƴƎƛƴƎ ²ƻǊƭŘέ ǿƘƛŎƘ ǿƛƭƭ ōŜ ǘŀŎƪƭŜŘ ƛƴ ŦƛǾŜ 
subfields: demography, population and evolutionary genetics, pollination, mechanisms of 
invasions and plant-pathogen and plant-herbivore interactions. A large array of other topics 
is also included. We expect that the conference will define the state of the art in plant 
population ecology, set the research agenda for the next years and give insights into novel 
tools to empower in particular young scientists to analyse population-ecological data. 

An informal conference dinner will be offered on Friday at the "Krug zum grünen Kranze". On 
Saturday afternoon, you can join the excursion to the Global Change Experimental Facility, 
GCEF, or to continental dry grasslands with unique flora on porphyry outcrops near Halle 
(Lunzberge). 

Enjoy Halle and PopBio 2017 ! 

Harald, Helge, Isabell, Stefan, Susanne, Tiffany, and Walter 

 

ORGANIZERS 

Popbio2017 has been jointly organized by the Department of Community Ecology of the 
Helmholtz Centre for Environmental Research ς UFZ, the Departments of Geobotany and of 
Plant Ecology of the Martin-Luther-Universität Halle-Wittenberg and the Spatial Interaction 
Ecology Research Group of the German Center for Integrative Biodiversity Research (iDiv) 
Halle-Jena-Leipzig. Members of the committee are: 

Harald Auge | Helmholtz Centre for Environmental Research ς UFZ, DE 
Helge Bruehlheide | Martin -Luther-Universität Halle-Wittenberg, DE 
Walter Durka | Helmholtz Centre for Environmental Research ς UFZ, DE 
Isabell Hensen | Martin -Luther-Universität Halle-Wittenberg, DE 
Tiffany Knight | Helmholtz Centre for Environmental Research ς UFZ, German Center for 

Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, DE 
Susanne Lachmuth | Martin -Luther-Universität Halle-Wittenberg, DE 
Stefan Michalski | Helmholtz Centre for Environmental Research ς UFZ, DE 
 
With help from  
F&U confirm, Dr. Hildegard Feldmann, Permoserstr. 15, 04318 Leipzig, Germany 
Fon: +49 341 235 2264, Email: popbio2017@fu-confirm.de 

http://www.ufz.de/index.php?en=38598
http://www.botanik.uni-halle.de/geobotanik/helge_bruelheide/
http://www.ufz.de/index.php?en=38569
http://www.botanik.uni-halle.de/pflanzenoekologie/isabell_hensen/
https://www.ufz.de/index.php?en=38645
http://www.botanik.uni-halle.de/pflanzenoekologie/susanne_lachmuth/
https://www.ufz.de/index.php?en=38622
mailto:popbio2017@fu-confirm.d
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Venue 

 

See back cover for map. To reach IAMO and UFZ, use tram lines 4 and 5 

1  
Leibniz Institute of Agricultural Development in Transition Economies (IAMO) 
Theodor-Lieser-Str. 2 
06120 Halle / Saale 
Germany 
 
2  
Helmholtz Centre for Environmental Research ς UFZ 
Theodor-Lieser-Str. 4 
06120 Halle, Germany 
 
3 
Weinbergmensa 
Wolfgang-Langenbeck-Straße 3, 06120 Halle (Saale) 
 
4  
Conference dinner: 
Krug zum grünen Kranze, Talstraße 37, 06120 Halle (Saale) 
 
5 
Hotel Ankerhof 
Ankerstraße 2A, 06108 Halle (Saale) 
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TRAM lines 4 and 5 (direction Kröllwitz), exit Weinberg Campus 
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Wednesday 17 May

Welcome Meeting at Helmholtz-Centre for Environmental Research-UFZ

Registration

Thursday 18 May

08:00
Registration and coffee at "IAMO" (Leibniz Institute of Agricultural Development 

in Transition Economies)

Welcome

09:00Niek Scheepens, Chair of the Specialist Group Plant Population Biology (PopBio)

09:07
Isabell Hensen (on behalf of  the other organizers: Harald Auge, Helge 

Bruelheide, Walter Durka, Tiffany Knight, Susanne Lachmuth, Stefan Michalski)

Session 1 (Chair: Tiffany Knight) 

09:15
KEYNOTE Roberto Salguero-Gómez: Life history currencies shape plant 

population performance worldwide

10:00
Anna Bucharova: What fraction of seeds can we harvest from wild populations? 

Insight from a global data base of plant demography

10:15
Lucile Decanter: Demography of two closely related Saxifraga rosacea 

subspecies with different ploidy levels.

10:30Coffee 

11:00Simon Hart: The effects of eco-evolutionary feedbacks on the maintenance of 

11:15
Matthias Hartmann: Variation of specific leaf area, and foliar carbon, nitrogen, 

their stable isotopes between diploid and triploid Hieracium alpinum along 

11:30
Stefan J. Kupers: Demographic drivers of local species distributions: quantifying 

growth and mortality responses of tropical seedlings to soil moisture

11:45
Hanna Nomoto: Selection on morphology and phenology in Solidago virgaurea 

along an altitudinal gradient

12:00Jinlei Zhu: Effects of seed morphology and orientation on secondary seed 

12:15Lara Braun: More is less: the effect of soil depth on species richness

12:30Lunch 

Session 2 (Chair: Harald Auge) 

14:00KEYNOTE Erin Mordecai: Impact of pathogens on plant species diversity in 

14:45Marc Stift: Opposing selection by pollinators and a specialized herbivore in 

15:00
Karin Schrieber: The effects of inbreeding on defense against herbivores in 

Silene latifolia

15:15
Sigrid Berger: Effects of insect and pathogen exclusion on extensively used 

grasslands under climate change: first experimental results

15:30POSTER SESSION & Coffee        In parallel: Speed dating with key notes

17:00
Pavlína Knobová: Intraspecific plant-soil feedback as an explanation of plant 

invasiveness

17:15
Judy Simon: Competition for nitrogen in a native forest community and the 

potential influence by invasive species

17:30
Barbora Lepková: Vegetation response and post-disturbance development after 

deposition of deer droppings

17:45Hagai Shemesh: Wild boars as spore dispersal agents of ectomycorrhizal fungi

18:30Guided tour of Halle (Saale) 

18:00-

22:00
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Friday 19 May

Session 3 (Chair: Stefan Michalski) 

09:00KEYNOTE Jeff Ollerton: The macroecology of wind and animal pollination

09:45
Tia-Lynn Ashman: Pollen transfer dynamics in two disturbed communities 

reveals asymmetry in post-pollination plant-plant interactions on the stigma

10:00
Katarzyna Roguz: Are supergeneralists too super for a change? A study of 

adaptations of Angelica sylvestris populations to its local pollinator 

10:15
Agnes Dellinger: Impact of pollinator shifts on mating systems and population 

genetic diversity in a Neotropical plant group

10:30Coffee 

11:00
½ŘŜƴŠƪ WŀƴƻǾǎƪȇΥ /ƻπŦƭƻǿŜǊƛƴƎ ƴŜƛƎƘōƻǳǊǎ ŀƴŘ ǇƻƭƭƛƴŀǘƻǊ ŀŎǘƛǾƛǘȅ ǘƛƳƛƴƎ Ƴŀȅ 

ƳŀǘǘŜǊ ƳƻǊŜ ǘƘŀƴ Ǉƭŀƴǘ ŀǘǘǊŀŎǘƛǾŜƴŜǎǎ ς ¢ƘŜ ǎƳŀƭƭπǎŎŀƭŜ ǎǇŀǘƛŀƭ ŀƴŘ ŘƛǳǊƴŀƭ 

11:15
Mialy Razanajatovo: The importance of phylogenetic distance and floral trait 

dissimilarity in the effect of heterospecific pollen transfer on alien and native 

11:30
aŜǊŀǾ {ŜƛŦŀƴΥ Lƴ ǎŜŀǊŎƘ ƻŦ ŀ ǳƴƛŦƛŜŘ ŀǇǇǊƻŀŎƘ ŦƻǊ ŦƻƻŘ ŘŜŎŜǇǘƛƻƴ ƛƴ Ǉƭŀƴǘǎ ς ǘƘŜ 

potential effects of floral and pollinator traits

11:45Christian Lampei: Do plants guess the probability of future challenges?

12:00Jana Martínková: Does foraging exist in root-sprouting plants?

12:15
Wellencia Clara Nesongano: Drought and elevated CO2 effects on trees and 

grasses in southern African savannas

12:30Lunch 

Session 4 (Chair: Susanne Lachmuth) 

14:00KEYNOTE Jane Catford: Using community ecology to understand invasive 

14:45Dylan Craven: Invasion of woody plants in the Hawaiian Islands along ecological 

15:00
Suzanne Lommen: To beet or not to beet: demography and biological control of 

invasive alien ragweed

15:15Heidi Hirsch: Molecular ecology of invasive Australian silver wattle, Acacia 

15:30POSTER SESSION & Coffee              In parallel: Speed dating with key notes

17:00
Ursula Brandes: Genetic analyses expose cryptic invasion within and beyond 

ǘƘŜ ǎǇŜŎƛŜǎΩ ƴŀǘƛǾŜ ǊŀƴƎŜ

17:15
Jasmin Herden: Does epigenetic variation contribute more to local adaptation 

in non-native than in native ruderal plant species?

17:30Maria Hock: Evidence for local adaptation of exotic species to elevated UV-B in 

17:45Pierre Liancourt: Rapid evolution under climate change: an experimental test

19:00CONFERENCE DINNER: Krug zum grünen Kranze
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Saturday 20 May

Session 5 (Chair:  Walter Durka) 

09:00
KEYNOTE Steve Keller: Climate adaptation past, present, and future: new 

insights from combining genomics and spatial modeling in forest trees

09:45

Alexandra C. Ley: Reaction potential to climate change in the perennial 

rainforest understory herb Sarcophrynium prionogonium (Marantaceae) from 

tropical Africa

10:00
Rimjhim Roy Choudhury: Adaptive significance of transposable elements in 

natural populations of Arabis alpina.

10:15
Bence Gaspar: Natural epigenetic diversity in the common grassland plant 

Plantago lanceolata

10:30Coffee 

11:00
Borja Jiménez-Alfaro: Understanding extinction processes in glacial relict 

populations of southern Europe

11:15
Christian Sailer: The Genetic Basis of Adaptation to High Metal Concentrations in 

Soil

11:30
Sebastian Block: Phenological plasticity is a poor predictor of alpine plant 

species responses to climate change

11:45

Sandra Kahl: Local adaptation in the light of climate change: Phenotypic trait 

analysis in the widely distributed species Silene vulgaris shows compensatory 

mechanisms to climate change

12:00Farewell, prizes, and next meeting announcement 

13:00-

16:00
EXCURSION
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KEYNOTE 

Life history currencies shape plant population performance 

worldwide 
 

Rob Salguero-Gomez1,2,3 

r.salguero@sheffield.ac.uk 

1 Oxford - NERC Independent Research Fellow, 2 University of Queensland - Honorary 

Research Fellow, 3 Max Planck Institute for Demographic Research - Guest Researcher 

 

A main goal of population biology is to identify the species that will go locally/globally 

extinct, and those that will become invasive in new habitats. Both extinctions and invasions 

are ultimately population processes; in the former, population size declines rapidly through 

time, while in the latter, population size increases, affecting negatively the native 

community. As such, a demographic approach to attempt to predict population responses 

represents a promising venue, particularly in the light of climate change. Since the late 70s, 

standard demographic methods have been applied to plant population ecology, resulting in 

the availability of high-resolution, highly comparable, demographic information of hundreds 

of plant species. This information recently become open access in the COMPADRE Plant 

Matrix Database (www.compadre-db.org). 

One of the limitations of these standard demographic methods is that they require great 

field efforts and multiple years before they can provide reliable estimates of risks of 

extinction/invasion. Unfortunately, their need for high temporal replication is at odds with 

urgent societal needs for such predictions. Using the COMPADRE database, I will show that a 

few, easily measurable life history traits, such as plant longevity and degree of iteroparity, 

ǎǳŎŎŜǎǎŦǳƭƭȅ ǇǊŜŘƛŎǘ ǎǇŜŎƛŜǎΩ ŎƻƴǎŜǊǾŀǘƛƻƴ ǎǘŀǘǳǎΣ ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘ ǊŀǘŜǎ ŀƴŘ ŘŜƳƻƎǊŀǇƘƛŎ 

resilience. I will also discuss on-going research, currently exploring the vulnerability of 

species to climate change; in it, we demonstrate that interactions of these life history traits 

also predict risk of extinction to future projected climatic scenarios. I will provide an 

overview of this line of research, discussing its potential, caveats and future directions. 
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What fraction of seeds can we harvest from wild populations? 

Insight from a global data base of plant demography 
 

Anna Bucharova; Roberto Salguero-Gomez; J.F. Scheepens; Oliver Bossdorf 

anna.lampei-bucharova@uni-tuebingen.de 

University Tübingen 

The growing number of restoration projects worldwide leads to increasing demand for seeds 

of native plant species. These seeds are often collected from wild populations that thereby 

suffer increased risk of decreasing population size and eventually extinction. To minimize 

this risk, seed collection guidelines usually indicate a maximum proportion of seeds to be 

harvested. However, the limits given in these guidelines are currently very inconsistent 

between organizations, countries and continents, and they are mostly based on expert 

opinions and rarely supported by empirical data. 

Here, we tested the effects of seed harvesting on population dynamics in 340 species from a 

wide taxonomic range and of various growth forms. We used empirical data from the 

COMPADRE database of plant population matrices to simulate seed harvesting (as a 

reduction in the part of the matrix describing seed production) and calculate, for each of the 

280 species, the sensitivities of population sizes and population growth rates to this seed 

harvesting. Furthermore, we analyzed life history traits of the studied species for their 

potential to predict species sensitivities to seed harvesting. 

Plant longevity and seed bank survival correlated most strongly with sensitivity to seed 

harvesting. Seed harvesting generally has the largest impact in short-lived species, especially 

annuals with a transient seed bank. With increasing plant longevity and seed bank 

persistence, the sensitivity of plant populations to seed harvesting decreases. Based on the 

longevity and seed bank persistence, we divided species into nine categories, and we 

determined the maximum proportion of seeds that may be harvested from wild populations 

of species in each category without significantly affecting population dynamics. The derived 

practical guidelines for seed harvesting are applicable for a broad range of species and can 

be used by scientists, stakeholders and practitioners. 
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Demography of two closely related Saxifraga rosacea subspecies 

with different ploidy levels. 
 

Lucile Decanter¹; Guy Colling¹; Diethart Matthies² 

ldecanter@mnhn.lu 

1 National museum of Natural History of Luxembourg; 2 Philipps-Universität Marburg 

 

Polyploids have been found to occupy a wider range of environments and have a higher 

performance than their relatives with a lower ploidy level. Such differences in life-history 

traits may influence their demography. We studied the demography of two closely related 

taxa, Saxifraga sponhemica (2n = 48; five populations) and S. rosacea (2n = 64; four 

populations) to investigate whether they differ in their demography. The finite rate of 

increase and the probability of quasi-extinction of both species were very similar. Elasticity 

analysis indicated that in both species the survival of medium-sized cushions affected 

population growth most strongly. An LTRE analysis revealed that the survival of small and 

medium cushions was higher in S. sponhemica than in S. rosacea. However, in S. rosacea the 

transition of small and medium cushions to large cushions, and the production of yearlings 

by large cushions was higher. Interestingly, after anthropogenic disturbance establishment 

of new rosettes strongly increased, suggesting that both rock species may be recruitment 

limited due to lack of suitable microhabitats (small cracks). 
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The effects of eco-evolutionary feedbacks on the maintenance of 

species diversity 
 

Simon Hart¹; Martin Turcotte; Jonathan Levine 

simon.hart@usys.ethz.ch 

1 ETH Zurich 

 

Feedbacks between the ecological and evolutionary effects of interspecific competition form 

one of the earliest proposed and best known eco-evolutionary dynamics. Yet the 

contribution of eco-evolutionary feedbacks to the outcome of interspecific competition has 

rarely been empirically quantified. Using a powerful new empirical system based on the 

ǿƻǊƭŘΩǎ ǎƳŀƭƭŜǎǘ ŦƭƻǿŜǊƛƴƎ Ǉƭŀƴǘǎ ς duckweeds ς we manipulated the ability of multiple 

competing species to coevolve across approximately 8-12 generations in the field. By linking 

our experimental data with models of competitive population dynamics we quantify how 

interspecific competition influences rapid evolutionary change, and how this evolutionary 

change dynamically modifies the ecological determinants of the ability of species to coexist.  
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Variation of specific leaf area, and foliar carbon, nitrogen, their 

stable isotopes between diploid and triploid Hieracium alpinum 

along environmental gradients 
 

aŀǘǘƘƛŀǎ IŀǊǘƳŀƴƴцΤ YŀǘŜǌƛƴŀ WŀƴŘƻǾłчΤ WƛƴŘǌƛŎƘ /ƘǊǘŜƪшΤ aƛŎƘŀƭ ~ǘŜŦłƴŜƪцΤ 

Patrik Mráz¹ 

m.hartmann301187@gmail.com 

1 Department of Botany, Faculty of Science, Charles University in Prague; 2 Institute for 

Environmental Studies, Charles University in Prague; 3 Institute of Botany of the CAS, v. v. i. 

 

It has been suggested that polyploidization affects the ecological niche of a species, possibly 

ultimately leading to a shift in the distribution of the species, such as in geographical 

parthenogenesis. The phenomenon describes the wider distribution and shift of asexuals 

towards higher altitudes, northern latitudes and more extreme habitats when compared 

with their closely related sexual relatives. In the arcto-alpine Asteraceae Hieracium alpinum 

sexually reproducing diploid individuals occur in a small isolated area in the Eastern and 

Southern Carpathians, while apomictically reproducing triploid plants occupy the remaining 

and much larger part of the range from the Balkans to the arctic parts of Europe. 

We tested whether plants of different ploidy levels (and therefore reproduction modes) 

differ in their response to abiotic and biotic factors by estimating specific leaf area, foliar 

carbon and nitrogen content and their stable isotopes of leaves collected from populations 

ŎƻǾŜǊƛƴƎ ƭŀǊƎŜ ǇŀǊǘǎ ƻŦ IΦ ŀƭǇƛƴǳƳΩǎ ŘƛǇƭƻƛŘΣ sexual and triploid, asexual range from the 

North of Scandinavia to the Balkans.  

We did not find significant differences between the ploidy levels (reproduction modes) in 

the estimated leaf traits due to considerable variation within the triploids. Further analyses 

identified Scandinavian populations as source for this higher variation. Accordingly, found 

latitudinal clines in leaf traits are mainly driven by those populations. Moreover, we were 

able to link local abiotic variables such as precipitation and temperature and local biotic 

variables such as diversity and coverage of co-occurring plant species, surrounding the 

sampled plants, to the estimated leaf traits. 

Our results suggest that, based on leaf traits, diploid sexual do not differ from triploid 

apomictic Hieracium alpinum individuals in their ecological niche and that local abiotic and 

biotic conditions determine the leaf traits. 
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Demographic drivers of local species distributions: quantifying 

growth and mortality responses of tropical seedlings to soil 

moisture 
 

Stefan J. Kupers¹; Bettina M.J. Engelbrecht²; S. Joseph Wright³; Christian 

²ƛǊǘƘщΤ bŀŘƧŀ wǸƎŜǊц 

stefan.kupers@idiv.de 

1 German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig; 2 University 

of Bayreuth; 3 Smithsonian Tropical Research Institute; 4 University of Leipzig 

 

Climate change is expected to increase rainfall variability in the tropics, leading to longer and 

more intense periods of drought. Tree species distributions in tropical moist forests respond 

strongly to regional rainfall gradients and local variation in soil moisture related to 

topography. Despite accumulating evidence that seedling responses to soil moisture play a 

major role in shaping species distributions on both local and regional scales, the relative 

importance of the two main demographic drivers in this process (growth and mortality) is 

still unclear. We used two decades of annual seedling census data at 200 sites in the 50-ha 

Forest Dynamics Plot on Barro Colorado Island, Panama, and measured soil water potential 

at the seedling sites during two consecutive dry seasons, one before and one during a strong 

El Niño drought. We quantified the response of seedling growth and first year mortality to 

soil water potential for 53 tropical shrub and tree species. We used a hierarchical Bayesian 

approach to evaluate relationships between these demographic responses and species 

distributions along a continuous soil water potential gradient associated with 

microtopography. We found both significant positive and negative growth responses for 

different species to variation in soil water potential. Growth responses to soil water 

potential were strongly related to species distributions. Species that grew faster where soil 

water potential was higher were also more abundant at those sites. In contrast, only species 

with higher mortality rates at drier sites were found to respond significantly to soil water 

potential, and there was no significant relationship between mortality responses to soil 

water potential and species distributions. Our results show that the effect of soil moisture 

on growth shapes species distributions more strongly compared to mortality than previously 

thought. Overall, our study shows that woody species differ in seedling performance on a 

relatively small soil moisture gradient and that these responses shape local distributional 

patterns of woody species. Consequently, even slight changes in soil moisture may alter 

composition and diversity of tropical moist forests. 
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Selection on morphology and phenology in Solidago virgaurea 

along an altitudinal gradient 
 

Hanna Nomoto 

hanna.nomoto@hotmail.com 

University of Lausanne 

 

The identification of targets and agents of selection provide insight into processes governing 

adaptive evolution in plants and contribute to a better understanding of observed and 

future 

changes in plant communities caused by climate change. 

This study aims to understand selection on phenology and morphology in Solidago virgaurea 

along an altitudinal gradient on Mt. Asahidake (Japan). Variation in morphology, phenology, 

seed predation and seed set was recorded in three populations representing an altitudinal 

gradient. Selection on morphology and phenology through female reproductive success was 

quantified. 

Flowering began later and plant size and seed set decreased with increasing altitude. Seed 

predation was more severe in the subalpine and alpine populations than in the woodland 

population. Selection for earlier flowering was found in the woodland population, and was 

associated with lower proportions of seed predation and higher seed set for individuals 

ŦƭƻǿŜǊƛƴƎ ŜŀǊƭƛŜǊΦ {ǘŀōƛƭƛȊƛƴƎ ǎŜƭŜŎǘƛƻƴ ǿƛǘƘ ŀƴ ƻǇǘƛƳǳƳ ǾŀƭǳŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǇƻǇǳƭŀǘƛƻƴǎΩ 

mean was not detected for any trait or population. 

Further investigation including additional fitness measurements, experimental manipulation 

of traits and environmental conditions, and assessments of the genetic variation of traits 

included in this study would be valuable next steps for understanding the causes and 

consequences of selection on Solidago virgaurea. 
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Effects of seed morphology and orientation on secondary seed 

dispersal by wind 
 

Jinlei Zhu; Frank M. Schurr 

jinlei.zhu@uni-hohenheim.de 

 

Secondary seed dispersal by wind, wind-blown seed movement along the ground surface, is 

a critical dispersal mechanism for plant species in a variety of habitats. If seeds are 

asymmetric, their morphology and orientation can play an important role for secondary seed 

dispersal. However, it is still unclear how seed morphology and orientation quantitatively 

determine secondary dispersal distance. We extend a mechanistic model (Schurr et al. 2005) 

that describes how secondary dispersal by wind is affected by seed traits (seed height, initial 

landing orientation, and lift-off velocity), wind condition (spatiotemporal variation in wind 

speed) and ground surface (aerodynamic roughness length). The model simulates the 

dispersal distances and stopping orientations of individual seeds and can be fully specified 

using independently measured parameters. To validate the model, we conducted a wind-

channel experiment in which we released different seed morphologies of the heterocarpous 

Zygophyllum xanthoxylon (Zygophyllaceae). When parameterized with maximum likelihood 

estimates obtained from independent measurements, the model explained 64ς91% of the 

observed variation in the frequency of seed stopping orientations. The model, compared to 

the model of Schurr et al. 2005, can be used to quantify the effects of seed morphology and 

orientation on secondary seed dispersal by wind. 
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More is less: the effect of soil depth on species richness 
 

Lara Braun¹; Katja Tielbörger 

lara.braun@uni-tuebingen.de 

1 University of Tübingen 

 

How a diversity of competing plant species can coexist is a major unresolved question in 

community ecology (Silvertown 2004). An important determinant of species coexistence and 

species richness may lie below ground, and soil depth could be key driver. Yet, previous 

studies investigating the role of soil depth on species richness have yielded mixed results. On 

the one hand, deeper soils provide more space, for which below-ground competition should 

be reduced, allowing more species to coexist. On the other hand, deeper soils also provide 

more resources to plants and support more productive communities, which could lead to an 

increase in competition intensity and result in the exclusion of the least competitive species 

(i.e. decreased species richness). We tested these two alternative hypotheses in a large 

common garden experiment (2560 20 x 20 cm sown grassland communities) where both soil 

depth (15 cm/ 33 cm) and soil fertility (+NPK) were manipulated within a full factorial design. 

Species richness and above ground biomass of the sown grassland communities were 

estimated after 2 years. Species richness was greatest on shallow, unfertilized soils and 

decreased dramatically on deep, unfertilized soils, which supported the same number of 

species as all fertilized soils. Our experiment demonstrates that soil depth affects species 

richness mainly by regulating above-ground competition and less by the provision of below-

ground niche-space. 
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KEYNOTE 

Impact of pathogens on plant species diversity in grassland 

communities 
 

Erin Mordecai 

emordeca@stanford.edu 

Department of Biology, Stanford University, USA 

 

Pathogens are ubiquitous in ecological communities, and their impacts on host demographic 

rates can shape population and community dynamics. Recently, a growing body of empirical 

work has emphasized the role of host-specialized pathogens in maintaining plant species 

diversity. Yet many pathogens in nature infect multiple competing host species, and their 

demographic consequences are uncertain. Theory suggests that pathogens can promote 

coexistence, competitive exclusion, or priority effects or have no effect on the outcome of 

competition, depending on the strength of (i) frequency-dependent feedbacks between 

plant species population growth and relative abundance and (ii) demographic impacts of 

pathogens on plants. In this talk, I will show how empirical measurements can be combined 

with population growth models to understand the full range of pathogen impacts on the 

outcome of competition in plants. First, I will show how, despite pathogen spillover from an 

exotic to a native grass, the fungal pathogen Black Fingers of Death unexpectedly promotes 

coexistence of the native and exotic species. Second, I will characterize the diversity, host 

range, and demographic impacts of fungal pathogens in a California grassland, and show 

how pathogen impacts across multiple life stages combine to influence the outcome of 

competition between three exotic and two native grass species. Finally, I describe how the 

demographic approach can be applied to measure the strength of coexistence mechanisms 

across a wide range of systems and processes. In conclusion, pathogens may have a range of 

impacts on the outcome of competition between plants: measuring frequency-dependent 

feedbacks and demographic impacts is critical for disentangling complex and nonlinear 

effects. 
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Opposing selection by pollinators and a specialized herbivore in 

Gentiana asclepiadea? 
 

Marc Stift¹; Samuel Carleial; Mark van Kleunen 

marcstift@gmail.com 

1 University of Konstanz 

 

The Mountain Alcon blue butterfly (Phengaris alcon ssp rebeli) exclusively oviposits on a few 

species of the Gentianaceae, including the willow gentian (Gentiana asclepiadea). It has a 

unique lifecycle, as caterpillars feed on plant buds and developing seeds up to their fourth 

instar, after which they rely on Myrmica ants for the rest of their growth. Through volatile 

mimicry, they trick the ants into carrying them into their nests and feeding them until they 

emerge as butterflies in the next season. Unless butterflies are capable of detecting ant-

hosts, butterflies likely choose where to oviposit based on gentian traits. If these traits are 

also important for attracting pollinators, alcon blue butterflies (who do not act as pollinator 

in this systems) and pollinators may impose opposing selection.  

To address this, we did field observations and experiments in the Mindelsee Natural 

Reserve, Germany. Specifically, we explored the relations between butterfly oviposition, 

gentian traits and Myrmica ant-host abundance. Further, we tested whether gentian flower 

traits affected visitation by putative pollinators and whether gentian flower traits were 

under selection. Finally, we tested whether gentians were pollen-limited. Our results 

indicate that butterfly oviposition increased with presence and abundance of Myrmica 

scabrinodis, and with gentian plant height. There was also a higher probability of oviposition 

in lower vegetation dominated by non-Phragmites Poaceae, but the vegetation did not 

affect the number of laid eggs. Bumblebees, syprhid flies and other flies were the main 

gentian flower visitors. Bumblebees were more attracted to flowers with wider corollas, 

syrphid flies to smaller gentians with wider and shorter corollas and other flies to larger 

gentians with shorter corollas. Corolla length was under balancing selection, and pollinators 

may have driven this because the pattern disappeared when pollen was supplemented 

manually, and gentians were significantly pollen limited. 

We conclude that pollinators are likely important selective agents for G. asclepiadea, but 

that oviposition and subsequent herbivory by Phengaris larvae does not have a strong effect 

on plant performance. We will discuss which experiments are needed to further unravel the 

ecological interactions in this intriguing system. 
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The effects of inbreeding on defense against herbivores in Silene 

latifolia  
 

Karin Schrieber; Caroline Müller 

karin.schrieber@uni-bielefeld.de 

Bielefeld University 

 

The mating among close relatives (inbreeding) increases homozygosity in the offspring 

generation, which can unmask deleterious recessive mutations with various negative effects 

on physiological homeostasis, and consequently fitness. In the current study, we 

investigated the influence of inbreeding on plant responses to environmental stress. We 

specifically studied whether inbreeding compromises the resistance of the plant Silene 

latifolia Poir. (Caryophyllaceae) against larvae of the generalist insect herbivore Mamestra 

brassicae L. (Noctuidae). Plant resistance was measured as constitutive and induced 

chemical defense and herbivore performance.  

Inbred and outbred plants from 80 maternal families were exposed to a control treatment 

and two consecutive herbivory treatments in a full-factorial design. On treatment plants, a 

larva was allowed to feed the half of one leaf. Remaining leaf parts and leaf parts of control 

plants were harvested and used for the analysis of the polar leaf metabolome with UHPLC-

QTOF-MS to assess the composition of chemical compounds, including potential defenses. 

At a later time-point, infested plants received again a larva that was allowed to feed on all 

plant parts for a period of one week. Subsequently, the plant biomass consumed by larvae 

and larval growth were assessed. 

Metabolic fingerprinting revealed that the intensity of changes in pool sizes of various 

metabolites in infested compared to uninfested plants was lower in inbred than outbred 

plants, which supports that inbreeding compromises physiological responses to herbivory. 

The metabolome is currently screened for compounds that potentially act as herbivore 

defense and the relative concentration of these chemicals will be compared among breeding 

and herbivory treatments. Mamestra brassicae larvae generally gained more weight when 

feeding on inbred than outbred plants but the increase of larval weight with consumed plant 

biomass was weaker on inbred plants. This indicates that inbreeding not only compromises 

plant resistance but also reduces nutritional quality of S. latifolia plants. We discuss the 

implications of our findings for the effects of inbreeding on plant fitness in environments 

with high vs. low herbivore abundance.  
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Effects of insect and pathogen exclusion on extensively used 

grasslands under climate change: first experimental results 
 

Sigrid Berger¹; Martin Schädler; Ingolf Kühn; Harald Auge 

sigrid.berger@ufz.de 

1 Helmholtz Zentrum für Umweltforschung UFZ 

 

Climate models predict rising mean temperatures and change of amount and seasonal 

pattern of precipitation. As a result, plant diversity, species composition and primary 

production of terrestrial ecosystems will be affected. Species interactions, e.g. among 

producers and their herbivores or pathogens, are known to affect plant species coexistence 

and also productivity of plant communities. We therefore asked to what extent interactions 

between trophic levels contribute to, or mediate plant community responses to climate 

change. In order to address this question, we used the Global Change Experimental Facility 

(GCEF), a platform to investigate consequences of climate change on terrestrial ecosystems 

under different land-use scenarios, for studying the effects of insect herbivores and fungal 

pathogens on grassland ecosystems under climate change conditions. 

The GCEF was set up using a split-plot design: five main plots were randomly assigned to 

future climate and another five main plots to ambient climate, both climate scenarios 

containing five different land-use options. Mobile roofs are used to raise night temperatures 

and reduce summer precipitation. An irrigation system increases spring and autumn 

precipitation. Control plots with ambient climate are also equipped with a similar 

construction to account for side effects of the infrastructure. To study effects of antagonists 

on plant community dynamics, we set up an insect exclusion x pathogen exclusion 

experiment by applying pesticides in a factorial design to species-rich, extensively managed 

grasslands under ambient and future climatic conditions.  

By the second year of the exclusion treatments, we found only weak effects of climate and 

pesticide treatments on grassland productivity, while exclusion of insects increased and 

exclusion of fungal pathogens decreased plant species richness under both, ambient and 

future climatic conditions. Furthermore, plant functional groups responded differentially to 

insect and pathogen exclusion, with much stronger responses under ambient climatic 

conditions. These results suggest that top-down effects of plant antagonists on grassland 

dynamics are reduced under future climatic conditions. However, outcomes of further years 

will reveal if these effects, obtained during early phase of the experiment, are transient or 

will consolidate on the long term. 
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Intraspecific plant-soil feedback as an explanation of plant 

invasiveness 
 

Pavlína Knobová; Anna Floriánová; Zuzana Münzbergová 

knobovap@natur.cuni.cz 

Faculty of Science, Charles University in Prague 

 

Intraspecific plant-soil feedback is a relationship in which plant affects the composition of 

the 

soil and such modified soil affects growth of the same plant species. This relationship and its 

intensity may be linked with plant dominance and invasiveness. Dominant species can alter 

the composition of the soil in their favour and thus show positive intraspecific plant-soil 

feedback. 

As the invasive species are commonly being dominant in their new environment, it can be 

expected that intraspecific positive plant-soil feedback could be an important factor allowing 

the invasive species to achieve their dominant position and become invasive. 

To test if the existence of positive intraspecific feedback could be a general mechanism 

underlying plant invasiveness we compared intraspecific plant-soil feedback in a group of 

invasive and introduced, but non-invasive, plants in the Czech Republic. We did this using a 

preselected set of 30 species - 14 invasive and 16 non-invasive. For realization of the project 

we used the method of two-phase experiment. The first phase is called soil conditioning ς 

influencing of soil by the plant. In the second phase the same plant species are planted in 

conditioned soil from the first phase and in control (unconditioned) soil. Then we compare 

plant biomass from conditioned and unconditioned soil. 

The results suggest that invasive species show more positive or at least less negative 

intraspecific plant-soil feedback than non-invasive species. It means that intraspecific plant-

soil feedback could be the mechanism underlying plant invasiveness. These results may 

improve our understanding of invasive mechanism of plants and thus we can better predict 

which species are potential invasive.  
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Competition for nitrogen in a native forest community and the 

potential influence by invasive species 
 

Judy Simon 

judy.simon@uni-konstanz.de 

University of Konstanz 

 

Plants have developed different mechanisms to optimise the utilisation of limited nitrogen 

(N) resources, for example by N acquisition via mycorrhizal symbionts and/or uptake of 

organic N sources. However, the complex interactions between different species, particularly 

long-living woody species, with regard to the competition for N in the rhizosphere are 

currently only little understood. The research presented here provides new insights into the 

understanding of the processes involved in the regulation of belowground competition for N 

in a temperate forest community. Different tree species and their N acquisition strategies 

(i.e. inorganic and organic N forms) were studied in intra- and interspecific competition. 

Further results from experiments including important abiotic factors provide evidence that 

these N uptake strategies strongly depend on the environment. Moreover, N acquisition in 

the rhizosphere of forests can also be influenced by invasive tree species. 
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Vegetation response and post-disturbance development after 

deposition of deer droppings 
 

.ŀǊōƻǊŀ [ŜǇƪƻǾłцΤ 9Ǿŀ IƻǊőƛőƪƻǾłΤ ¢ƻƳłǑ IŜǊōŜƴ 

barbora.lepkova@natur.cuni.cz 

1 Charles University in Prague, Faculty of Science 

 

The interaction between large herbivores and plants is a complex one and includes more 

processes than only grazing, such as disturbing vegetation by trampling or rooting, or 

dispersing seeds either in fur or in dung. To evaluate the influence of two different processes 

ς disturbing vegetation and dispersing seeds in dung ς we started a sowing experiment in an 

abandoned landscape of a military area. Our experimental design consisted of a combination 

of two treatments: disturbing vegetation (disturbed and undisturbed plots) and dung 

deposition (from local and farm deer ς we presumed the farm samples to be seed-free). In 

the disturbed plots, preliminary results show that species respond differently in the absolute 

numbers of individuals and in their frequency. E.g. Epilobium collinum decreased in numbers 

as well as in frequency which implies that this species was more influenced by the abiotic 

conditions whereas Tanacetum vulgare only decreased in absolute numbers and its 

frequency did not change suggesting it was affected by competition. After one year of data 

recording, there was no significant change in the vegetation composition regardless the 

treatment and thus, currently, we have no support for the potential of endozoochorous seed 

dispersal to have the impact we anticipated. However, it is possible that this will change 

after several more years of data collection. 
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Wild boars as spore dispersal agents of ectomycorrhizal fungi 
 

Hagai Shemesh; Stav Livne-Luzon¹; Tom Bruns; Yael Avidan; Ofer Ovadia 

skipody@gmail.com 

1 Ben-Gurion University of the Negev 

 

Ectomycorrhizal fungi (EMF), the obligatory root symbionts of many trees and shrubs, are a 

limiting factor for seedling establishment outside the forest. Wild boars (Sus scrofa) can be 

important dispersal agents of EMF spores. We explored how EMF spores dispersed by wild 

boars, and those found in different soil types (old-field and mixed pine-oak forest) interact to 

influence the community composition of EMF associated with the roots of Pinus halapensis 

seedlings. The addition of boar feces led to an increase in the abundance of Tuber species in 

both soil types. However, this effect was more pronounced in old-field soils, leading to a 

more even community, equally dominated by both Tuber and Suillus species. Our findings 

indicate that wild boar feces can be an important source for EMF inoculum, especially in 

EMF poor habitats such as old-fields. 
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KEYNOTE 

The macroecology of wind and animal pollination 
 

Jeff Ollerton¹; Andre Rodrigo Rech²; Bo Dalsgaard³ 

jeff.ollerton@northampton.ac.uk 

1 University of Northampton; 2 Universidade Federal dos Vales do Jequitinhonha e Mucuri; 3 

Center for Macroecology, Evolution and Climate, University of Copenhagen 

 

The diversity and abundance of biotically pollinated plant species can be an important 

determinant of the diversity of animals at higher trophic levels. It has long been known that 

the relative proportions of wind- and animal-pollinated plants in communities vary non-

randomly at large spatial scales. A large number of hypotheses have been put forward to 

explain the increased frequency of wind pollination in some habitats and at higher latitudes. 

Until recently, however, no study has comprehensively tested these hypotheses at a global 

scale. 

Using an initial data set of 67 plant communities, ranging from 70ºN to 34ºS, we investigated 

the roles of biotic and abiotic factors as determinants of the global variation in animal vs. 

wind pollination. Factors such as habitat type, species richness, insularity, topographic 

heterogeneity, current climate and late-Quaternary climate change were investigated. The 

predictive effects of these factors on the proportion of wind- and animal-pollinated plants 

were examined. 

The proportion of animal-pollinated plant species was positively associated with plant 

species richness and current temperature. Furthermore, in forest, animal pollination was 

positively related to precipitation. Historical climate was only weakly correlated with animal 

pollination. 

Results were consistent with the hypothesis that there is a reduced likelihood of wind-

transported pollen reaching conspecific flowers in species-rich communities, greater nectar 

production in warm, wet habitats, and reduced effectiveness of wind dispersal in humid 

areas. There was little evidence of a legacy of historical climate change affecting these 

patterns. 

Since these results were published (Rech et al. 2016 - Plant Ecology & Diversity 9: 253-262) 

we have increased the number of plant communities in our database to >90, and our 

findings seem to be robust to these additional data. The dominant influence of 

contemporary climate on the relative importance of wind-pollinated species suggests that 

communities may be sensitive to future climate change. Communities in areas that are 

predicted to become drier may in time contain more wind-pollinated plants which may in 

turn reduce the diversity of pollinator species that are present. There may also be 

implications for the prevalence of human pollen allergies. Future work will focus on these 

two areas. 
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Pollen transfer dynamics in two disturbed communities reveals 

asymmetry in post-pollination plant-plant interactions on the 

stigma 
 

Tia-Lynn Ashman¹; Anna Johnson²; Stefan Poost²; Chris Swan³ 

tia1@pitt.edu 

1 Universtiy of Pittsburgh; 2 University of Pittsburgh; 3 UMBC 

 

Coexisiting plant species in native flowering plant communities often share pollinators and 

exchange pollen. Interspecific pollen transfer involves conspecific pollen loss and 

heterospecific pollen receipt, the latter of which results in a unique suite of plant-plant 

interactions on the stigma. Human activities have led to introduction of non-native species 

and of non-native pollinators to native communities, both of which can create to novel pre-

pollination interactions via pollinators and post-pollination plant-plant interactions on the 

stigma. However, the question of how non-native introductions alter plant-plant-pollinator 

interactions and impact coexistence and reproduction in flowering plant communities has 

largely focused on pre-pollination interactions, and ignored post-pollination processes. In 

this talk I characterize post-pollination interactions between native and non-native plants via 

their shared pollinators in two co-flowering communities with a high degree of invasion; 

tropical dry forests of Hawaii, HI and restored vacant lots in urban Baltimore, MD USA. In 

both communities, native plants receive higher loads of heterospecific pollen than non-

natives and directed network analyses show asymmetric pollen transfer, with the bulk from 

non-native to native species. I consider these results in light of the finding that pollen from 

non-natives is more damaging than heterospecific pollen from natives on recipient plant 

fitness. Drawing on ideas for how of post-pollination interactions can contribute to plant 

species coexistence I put forward a hypothesis for their involvement in the success of plant 

invasions. I suggest that by understanding the consequences of plant interactions via their 

shared pollinators we can better predict sustainability of natural flowering plant 

communities, as well as the consequences of disruption of these from invasive species. 
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Are supergeneralists too super for a change? A study of adaptations 

of Angelica sylvestris populations to its local pollinator assemblages 
 

Katarzyna Roguz¹; Marcin Zych¹; Robert Junker²; Dorota Jaczewska³ 

k.roguz@biol.uw.edu.pl 

1 University of Warsaw, Faculty of Biology; 2 University of Salzburg, Dept. Ecology and 

Evolution; 3 Univeristy of Warsaw, Faculty of Biology 

 

In terms of the pollination system Angelica sylvestris L., a common European species of the 

Apiaceae family, is regarded as supergeneralist. Its dichogamous flowers are visited by over 

200 insect taxa representing several taxonomic orders. However some populations within 

the species range, differing in scent and nectar composition profiles, may be effectively 

pollinated by different pollinator guilds. This might indicate, that despite apparent 

generalization on the species level A. sylvestris populations may be locally adapted to the 

most effective pollinators. This paper presents the results of transplantation experiment, 

conducted to evaluate the influence of local adaptations on reproductive success of A. 

sylvestris. 
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Impact of pollinator shifts on mating systems and population 

genetic diversity in a Neotropical plant group 
 

Agnes Dellinger; Ovidiu Paun; Darin Penneys; Jürg Schönenberger 

agnes.dellinger@univie.ac.at 

 

tƻƭƭƛƴŀǘƻǊ ǎƘƛŦǘǎΣ ǎƘƛŦǘǎ ƛƴ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ ƎǊƻǳǇ ƻŦ ŀ Ǉƭŀƴǘ ǎǇŜŎƛŜǎΩ ǇƻƭƭƛƴŀǘƻǊΣ ŀǊŜ ōŜƭƛŜǾŜŘ ǘƻ 

be triggered by changes in pollinator quantity and pollinator quality. In tropical systems, 

shifts from bee pollination in lowland species to vertebrate pollination ((humming)birds, 

bats) in montane species seem to be common as the activity of vertebrates is less affected 

by adverse ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎΦ {ǳŎƘ ǎƘƛŦǘǎ Ŏŀƴ ƘŀǾŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ǘƘŜ Ǉƭŀƴǘ ǎǇŜŎƛŜǎΩ 

mating systems as well as for population genetic structure and diversity. Experimental 

studies support the hypothesis that birds and bats are more efficient pollinators than bees, 

transferring larger amounts of pollen and capable of spanning larger distances between 

plant individuals. However, the impact of different functional pollinator groups on 

population genetic diversity is still largely unknown. 

We chose the Neotropical tribe Merianieae (Melastomataceae), harbouring bee, 

hummingbird/bat and passerine pollination, as a model system to study consequences of 

pollinator shifts on mating systems and population genetic diversity. All selected species 

were self-compatible, regardless of pollinator type. No signs of pollen limitation were found 

in the vertebrate pollinated systems. Comparing two bee pollinated populations at different 

altitudes, however, showed strong pollen limitation in the high altitude population. Our 

population genetic results further support the idea that vertebrate pollinators are better at 

linking populations over large geographic distances, with higher levels of observed 

heterozygosity and higher population genetic diversity among populations than in bee 

pollinated species.  
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Co-flowering neighbours and pollinator activity timing may matter 

more than plant attractiveness ς The small-scale spatial and diurnal 

patterns in plant-pollinator network 
 

½ŘŜƴŠƪ WŀƴƻǾǎƪȇцΤ /ƘǊƛǎǘƛŀƴ 5ŀƳƎŀŀǊŘч 

zdenek.janovsky@natur.cuni.cz 

1 Charles University in Prague; 2 University of Aarhus 

 

Pollination networks are a valuable tool for description of the numerous entangled plant-

pollinator interactions. A typical network depicts pollination interactions at a single site (e.g. 

a meadowύ ŦƻǊ ŀ ŎŜǊǘŀƛƴ ǇŜǊƛƻŘΦ IƻǿŜǾŜǊΣ ŜǾŜƴ ŀ ǎƛƴƎƭŜ ƳŜŀŘƻǿ ƛǎ ŦǊƻƳ ǘƘŜ ǇƻƭƭƛƴŀǘƻǊΩǎ 

perspective a world for itself, since it contains numerous host plants and it can at once 

observe only a tiny fraction of the meadow (due to its sensory limitations). This sensoric 

limitation has serious implication for the actual behaviour exhibited by the pollinator, since it 

can choose only among those flowers, which it is able to perceive, or to visit a different 

patch in the meadow. Moreover, the pollinator spectrum experienced by a given plant at a 

given spot and time is a result not only of preference of the pollinator taxa for the species, 

but also of their activity, i.e. availability for pollination, which changes during the day due to 

many causes. 

Our contribution aims to quantify the importance of these two phenomena based on a study 

of the pollination network of a single meadow with detailed spatial and temporal resolution. 

We model pollinator visitation based on the observed data as a two-stage process where the 

pollinator first chooses a patch to visit and only then it chooses among the plant species 

present there, which it actually visits. Based on this Bayesian statistical model, we then 

derive the attractiveness of individual plant species both at the level of patches and between 

them as well as their predicted spatial and temporal patterns in pollinator densities and 

spectra.  

The predictable diurnal patterns of pollinator activity predetermine to a large degree the 

ŘƛǳǊƴŀƭ ǾŀǊƛŀǘƛƻƴ Ǉƭŀƴǘ ǎǇŜŎƛŜǎΩ ǇƻƭƭƛƴŀǘƻǊ ǎǇŜŎǘǊa. Similarly, relatively consistent differences 

between the individual meadow patches (distant 20 m from each other) can be observed. 

This effect is attributable both to effects of dominant co-flowering neighbours constituting 

the key floral features of the patches, but also to other aspects of pollinator ecology not 

connected to host plants. These effects are overridden by plant attractiveness only in several 

dominant plant taxa. 
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The importance of phylogenetic distance and floral trait 

dissimilarity in the effect of heterospecific pollen transfer on alien 

and native plant species 
 

Eva Maria Malecore; Mark van Kleunen; Mialy Razanajatovo 

mialy.razanajatovo@uni-konstanz.de 

University of Konstanz 

 

The presence of alien plants can alter the flower visitation and affect the reproductive 

success of co-flowering natives, as alien plants can deplete the pollinators from the natives 

or attract pollinators that will benefit both the alien and the natives. Co-flowering plants 

sharing pollinators may also receive heterospecific pollen loads (pollen from a different 

species), and heterospecific pollen receipt can have strong negative effects on the 

reproductive success of native species in invaded communities. Heterospecific pollen might 

block stigma or ovule access for conspecific pollen, leading to a reduced seed set. Such 

effects might be strongest when species have similar pollen and pistil characteristics or are 

phylogenetically closely related. We test for the first time the effects of heterospecific pollen 

transfer from native and other alien plant species on alien plant species. Specifically, we test 

whether the effect of heterospecific pollen transfer on alien plant species is related to 

phylogenetic distance and floral trait dissimilarity between the plant species. In a 

greenhouse experiment, we manipulated heterospecific pollen receipt on six alien and six 

native plant species covering a broad range in phylogenetic distance and floral trait 

dissimilarity. Our experiment included three treatments. (1) To assess the effect of 

conspecific pollen on fruit and seed production of species, we applied conspecific pollen. (2) 

To assess the effect of heterospecific pollen among species with the same status (alien or 

native), we applied mixed pollen including conspecific pollen and heterospecific pollen from 

another species with the same status. (3) To assess the effect of heterospecific pollen of 

native species on alien species and that of alien species on native species, we applied mixed 

pollen including conspecific pollen and heterospecific pollen from a species from a different 

status. We additionally measured pollen size and style length. We expect that heterospecific 

pollen receipt has a negative effect on the alien plants, regardless of the status of the pollen 

source. The effect of heterospecific pollen receipt should be strongest when the plant 

species are phylogenetically closely related and have similar floral traits. We will present the 

first results of this ongoing experiment. 
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In search of a unified approach for food deception in plants ς the 

potential effects of floral and pollinator traits 
 

Merav Seifan 

seifan@bgu.ac.il 

Ben Gurion University 

 

Floral deception among plants that share pollinators is well documented. However, the 

evolutionary forces driving deception and the mechanisms maintaining it are not sufficiently 

understood. Generally, plants secure pollination services by creating an association between 

floral signals and reward in the pollinators. Deception is created when flowers exploit the 

usage ƻŦ ǎƛƎƴŀƭǎ ŘǳǊƛƴƎ ǇƻƭƭƛƴŀǘƻǊΩǎ ǊŜǿŀǊŘ ǎŜŀǊŎƘ ōȅ ǇǊƻǾƛŘƛƴƎ ŦƭƻǊŀƭ ǎƛƎƴŀƭǎ ǘƘŀǘ ŀǘǘǊŀŎǘ 

pollinators without the accompanied reward. The literature distinguished between two 

types of food deception: floral Batesian mimicry, in which the deceptive species resembles a 

specific rewarding flower model; and general food deception, in which plants develop floral 

signals which are often associated with rewarding flowers without an indication for mimicry 

of a specific model. However, there is still no unified model predicting the conditions that 

promote the existence of each of the deception modes. We suggest that by focusing on 

floral similarity between model and mimic, reward levels offered by models, and pollinators' 

ability to adjust foraging accordingly, the conditions can be better understood. Using 

spatially-explicit modelling, we examine trait combinations that lead to the survival of 

deceptive species under a large range of mimic strategies. Unlike previous models studying 

such systems, we examined model-mimic interactions in the presence of a third, dissimilar 

species, thus generating a more realistic scenario where pollinators may avoid the model-

mimic system altogether. Results show that the relative reward provided by the participating 

species and the potential alternatives available are the most important factors to predict 

survival and abundance of species in food deceptive systems. Specifically, the success of a 

Batesian mimic depends on high levels of reward provided by its model species relative to 

potential alternatives in the flower community. On the other hand, the success of a mimic in 

a general food deception system is higher when the reward offered was lower. Our study 

suggests that the ability of pollinators to utilize their experience as part of decision-making is 

highly relevant in promoting mimic survival, and suggest a novel framework to predict the 

conditions for different mimicry modes. 
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Do plants guess the probability of future challenges? 
 

Christian Lampei 

christian.lampei@uni-hohenheim.de 

University of Hohenheim (350b) 

 

Plants possess a fine-tuned orchestra of physiological and morphological adjustments to 

their environment that is called "phenotypic plasticity". The correct estimation of costs and 

benefits of phenotypic plasticity has received great interest in the last decades and has 

proven to be far from trivial. Here I present the results of an experiment with 3 diverse 

genotypes of the annual plant Arabidopsis thaliana, in which I exploit the tendency of plants 

to partly inherit their phenotype in form of parental environmental effects. The parental 

plants received zero, one or two stress treatments in an early life-stage and were kept under 

control conditions thereafter. The treatments included leaf removal, shading (50% light 

reduction) and a chilling treatment (4° C) and all three combinations of those. In the second 

generation, offspring were reciprocally exchanged between treatment and control 

conditions to test for environment specificity of responses. I analysed the reproductive 

biomass, a good fitness surrogate in annual plants. Treatment specific adaptive parental 

environmental effects were observed across genotypes for leaf removal and shading. 

Treatment and genotype specific parental environmental effects were observed for chilling. 

However, when parents had received a combination of two treatments simultaneously, 

environmental parental effects were rare. A closer analysis revealed a general tendency to 

overcompensate the stress effect depending on the treatment dosage. Two treatments 

generally triggered a stronger effect than one treatment, irrespective if these two 

treatments were two combined different treatments received in one generation or two 

single treatments received in two different generations. These results suggest that plants are 

able to roughly estimate the probability of a stress event to reoccur, using frequency and 

type of stress events across generations. Further, they support the hypothesis that the true 

costs of phenotypic plasticity stem from under-performance in order to stay flexible to 

respond to unforeseen challenges. This is supported by the observation that under control 

conditions offspring of stressed plants performed like control plants, but under stress, they 

showed enhanced overcompensation. However, when two combined treatments were 

received again (in offspring), no additional overcompensation was observed, indicating that 

an intrinsic limit was reached. 
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Does foraging exist in root-sprouting plants? 
 

Wŀƴŀ aŀǊǘƝƴƪƻǾłцΤ !ŘŀƳ YƭƛƳŜǑчΤ Wƛǘƪŀ YƭƛƳŜǑƻǾłц 

jana.martinkova@ibot.cas.cz 

1 Institute of Botany, Czech Academy of Sciences; 2 Faculty of Science, Charles University in 

Prague 

 

Foraging allows clonal plants to arrange their ramets within an environment in a selective 

manner as the response to heterogeneity of resources to maximize their gain. It is realized 

via morphological plasticity of horizontal spacers, namely of their length and branching. This 

idea has attracted broad interest of ecologist for several last decades, however, 

experimental support only exists for stoloniferous clonal plants foraging for light. The 

foraging for belowground resources such as nutrients or water has not been proven in both 

stoloniferous and rhizomatous plants so far. The reason might be that the tests of foraging in 

clonal plants are restricted nearly exclusively to horizontal stems (stolons and rhizomes) 

while analogical structures of root origin are not considered. Roots serving as spacers in 

root-sprouting clonal plants are not only conduits connecting ramets but, at the same time, 

they are capable to sense and uptake nutrients as any other roots. Considering these root 

features we hypothesized that root-sprouters react to environmental heterogeneity more 

readily than stoloniferous and rhizomatous plants and therefore nutrient foraging might be 

more significant in this clonal group than in stoloniferous and rhizomatous plants. 

To elucidate this idea we conducted two experiments with root-sprouters in nutrient 

heterogeneous environment. In the first experiment with Ajuga genevensis, we found that 

plants growing in heterogeneous environment, when comparing to plants growing in 

homogenous environment of the same nutrient availability, produced a higher amount of 

biomass, but did not differ in the total number of root buds. They accumulated root biomass 

in nutrient rich patch, but not shoot biomass. Thus ramets were not accumulated in nutrient 

rich patch similarly to another experiment with eight root-sprouters. We can conclude that 

plants clonal by horizontal roots, similarly to plants clonal by horizontal stems, do not show 

expected concentration of ramets in nutrient rich patch - the effect expected to be the sign 

of foraging. 

The appealing idea of foraging for limiting resources in clonal plants might be either 

erroneous or wrongly studied. We aim to discuss both possibilities in our contribution. 
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Drought and elevated CO2 effects on trees and grasses in southern 

African savannas 
 

Wellencia Clara Nesongano¹; Andreas Fangmeier²; Isaac Mapaure³; Katja 
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Savannas are ecosystems characterized by coexisting grasses and shrubs and comprise the 

most common ecosystem in Southern Africa. In recent decades, there has been a shift 

towards a bush-dominated state, which is referred to as bush/shrub encroachment. This 

process leads to a reduction in rangelands, and is therefore highly undesirable in regions 

where most people depend directly on animal husbandry. Despite much research, the main 

causes of bush encroachment remain unclear. In addition, climate change may add further 

uncertainty related to predicting the balance between trees and grasses in savannas. For 

example, more frequent and prolonged droughts should favor C4 (grasses) over C3 

(trees/shrubs) plants. Vice-versa, elevated CO2 concentrations should favor trees. 

Unfortunately, despite myriads of conceptual and speculative studies about the effects of 

elevated CO2 on shrub-grass interactions in savannas, there are virtually no experiments. 

Here, we determined the combined effect of elevated CO2 and drought on the 

establishment of two encroaching tree species and two grasses. Seeds were collected at 

three sites along a rainfall gradient in Namibia and sown in six climate-chambers with either 

ambient or elevated CO2 concentrations. After germination, seedlings were randomly 

assigned to either a control or drought treatment and performance measures obtained from 

them. We expected that a) drought affects the growth of tree seedlings more negatively 

than grasses, b) tree seedlings show a stronger positive response to elevated CO2 than 

grasses, and c) CO2 enrichment mitigates the adverse effects of drought. Our results suggest 

that drought will play a more important role in determining performance of savanna plants 

under predicted climate regimes than CO2. Elevated CO2 did not compensate for shrub 

fitness losses caused by drought, indicating that shrub encroachment may slow down under 

predicted climate change. 
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Does origin matter? Using community ecology to understand 

invasive species and their impacts 
 

Jane Catford 

J.A.Catford@soton.ac.uk 

Centre for Biological Sciences, University of Southampton, UK 

 

The introduction and success of alien species are both a consequence and a cause of global 

environmental change. It has been argued that species biogeographic origin is unrelated to 

ecological impacts and the origin of a species should not influence ecosystem management. 

¢Ƙƛǎ ǊŜƧŜŎǘƛƻƴ ƻŦ ΨƻǊƛƎƛƴΩ ƛǎ overly simplistic. Origin effects can arise through biased sampling 

of the types of species transported, the environmental and evolutionary context of their 

source environments, and the communities and environments to which they are introduced. 

In this seminar, I will illustrate how plant community ecology can be used to understand how 

alien plants are able to invade and dominate, why the ecological responses and effects of 

alien species might differ to natives, and why alien plants can potentially drive native plants 

to extinction. 
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Invasion of woody plants in the Hawaiian Islands along ecological 

gradients 
 

Dylan Craven¹; Tiffany Knight² 

dylan.craven@idiv.de 

1 iDiv; 2 iDiv/UFZ 

 

Understanding the mechanisms that shape biological invasions is vital for mitigating their 

impacts on island forest ecosystems, which are highly diverse and provide vital ecosystem 

services. However, the relative importance of assembly processes that determine biological 

invasions at local scales is uncertain. Here we test the extent to which climate, productivity, 

and human disturbance mediate the strength of abiotic and biotic filters in invaded forest 

communities in the Hawaiian Islands. 

We compiled abundance data from 216 invaded forest plots across four islands in Hawaii. 

For the 147 species in our data set (86 native and 61 alien woody species), we obtained 

wood density and adult tree size data and built a species-level phylogeny. We then 

calculated phylogenetic and functional similarity as the mean distance to the native 

community (MDNC) and the mean distance to the nearest native species (MDNN). We 

gathered information of potential drivers of variation in MDNC and MDNN: island identity, 

aboveground biomass, mean annual precipitation, potential evapotranspiration, and the 

human influence index. Using linear mixed-effects models, we tested the influence of 

climate, human disturbance, and island identity on phylogenetic and functional similarity. 

We found strong effects of climate, aboveground biomass, and island identity on 

phylogenetic and functional similarity at local scales. With increasing mean annual 

precipitation, functional MDNN and MDNC and phylogenetic MDNC increased significantly. 

With increasing potential evapotranspiration, which varies inversely with elevation and 

temperature, phylogenetic MDNC and adult plant size MDNC decreased significantly. Wood 

density MDNC and MDNN and phylogenetic MDNN also decreased significantly with 

increasing aboveground biomass. Phylogenetic and functional MDNN varied significantly 

across islands, as did functional MDNC. 

Our study provides evidence that ecological gradients strongly determine the relative 

importance of abiotic and biotic filters to the invasion process in Hawaiian forests. Where 

conditions are favorable, invasive species are functionally and phylogenetically distinct from 

native species and, therefore, appear to coexist by utilizing resources differently. In contrast, 

harsh conditions reduce the range of viable ecological strategies, resulting in alien species 

that are phylogenetically and functionally similar to native species.  
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Populations of the North American invasive common ragweed (Ambrosia artemisiifolia)  

became established in large parts of Europe for centuries. Freed from its specialist natural 

enemies, this invasive plant performs well when plant competition is low, adversely effecting 

human health and crop production. Since 2013, the leaf beetle Ophraella communa has 

colonized ragweed populations south of the Alps after accidental introduction. This 

oligophagous herbivore is a natural enemy from the native range of ragweed, and has 

already proven successful in the biocontrol of ragweed in China and Australia. Biocontrol of 

invasive plants is, however, novel for Europe. Here, we examine how this leaf beetle affects 

the performance of invasive common ragweed populations in Europe, and under what 

conditions it could reduce population growth rates below replacement levels. 

In the past 3 years, we experimentally manipulated the presence of the beetle in natural 

populations of common ragweed south of the Alps. We first quantified the impact of the 

beetle and potential interactions with plant competition on life-history traits of individual 

ragweed plants. We found that the beetle mainly increases mortality before flowering, as an 

additive effect to mortality from plant competition. The effect is strongly dependent on 

plant size, but exhibits large spatiotemporal variation.  We subsequently incorporated the 

established effects into an Integral Projection Model to investigate how they affect the long-

term growth rates of ragweed populations. Projections of our models suggest that the beetle 

is able to reduce population growth rates of ragweed populations, and that the magnitude 

of this impact depends strongly on the viability and the age-structured survival probability of 

the ragweed seeds. We discuss the implications of these results for the potential of using the 

leaf beetle as a biological control agent of common ragweed in Europe, and the benefits for 

human health. 
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Molecular ecology of invasive Australian silver wattle, Acacia 

dealbata, in South Africa 
 

Heidi Hirsch¹; Fiona A.C. Impson; Catharina Kleinjan; David M. Richardson; 

Johannes J. Le Roux 
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1 Centre for Invasion Biology, Stellenbosch University 

 

Knowledge on genetic characteristics of invasive species may assist in understanding their 

invasion dynamics and in applying efficient management strategies. For example, such 

knowledge can help to resolve taxonomic uncertainties in an invasive species which is crucial 

for the correct identification of host-specific and co-evolved biological control agents as well 

as to minimize biases in the prediction of areas under invasion risk. Further, information on 

ƎŜƴŜǘƛŎ ǾŀǊƛŀǘƛƻƴ ŀƴŘ ǇƘȅƭƻƎŜƻƎǊŀǇƘƛŎ ǎǘǊǳŎǘǳǊŜ ƛƴ ŀƴ ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎΩ ƴŀǘƛǾŜ ŀǎ ǿŜƭƭ ŀǎ ƴƻƴ-

native ranges can facilitate the detection of introduction routes and mechanisms influencing 

its invasion process (e.g. pre-adaptation, bottlenecks, admixture, rapid evolution). However, 

such knowledge is missing for numerous invasive plant species, especially invasive trees. To 

highlight the importance of genetic approaches in invasion biology in more detail, we use 

Acacia dealbata as an example. Acacia dealbata, a native tree to south-eastern Australia as 

well as Tasmania, is considered as a problematic invasive species in South Africa and several 

other countries across the globe. Within its native range, A. dealbata was thought to 

comprise two subspecies differing in their environmental niches and morphological traits. 

Although an extensive biological control program is underway to manage invasive A. 

dealbata stands in South Africa, it remained unknown which subspecies are occurring in this 

non-native range. Further, no information on the genetic variation and structure in the 

native and non-native ranges of A. dealbata exists so far. We therefore employed a 

combination of diverse methodologies, including DNA sequencing and microsatellite 

approaches, to address these issues. Our data suggest, despite genetic structure in Australia, 

that A. dealbata does not consists of two subspecies. These results will be discussed in terms 

of their importance for biological control strategies and in context to the invasion history of 

A. dealbata in South Africa. We further provide an outlook of our ongoing research attempts 

which extent these genetic approaches to invasive populations of A. dealbata in its non-

native ranges worldwide. 
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Genetic analyses expose cryptic invasion within and beyond the 

ǎǇŜŎƛŜǎΩ ƴŀǘƛǾŜ ǊŀƴƎŜ 
 

Ursula Brandes¹; Siri Fjellheim² 
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1 Norwegian University of Life Sciences; 2 Norwegian Univeristy of Life Sciences 

 

Cryptic invaders are species or populations that cannot be classified as either native or 

introduced. This classification is challenging when non-native populations were introduced 

ǿƛǘƘƛƴ ǘƘŜ ǎǇŜŎƛŜǎ ƴŀǘƛǾŜ ǊŀƴƎŜΣ ƻǊ ǿƘŜƴ ǘƘŜ ŎŀǳǎŜǎ ŦƻǊ ŀ ǎǇŜŎƛŜǎΩ ǊŀƴƎŜ ŜȄǇŀƴǎƛƻƴ cannot be 

classified as either natural or human mediated. Therefore, they are often ignored in the 

research of biological invasions. 

We analysed chloroplast and nuclear genetic markers of Cytisus scoparius populations across 

ƛǘΩǎ ƴŀǘǳǊŀƭ 9ǳǊƻǇŜŀƴ ǊŀƴƎŜ ŀƴd along its northern most expansion front, including 

herbarium specimens dating back to 1835.  

The spatial and temporal genetic patterns show a large extend of cryptic invasion at both 

levels. First, C. scoparius populations were introduced widely within the native range in 

Europe. We found evidence that the hybridisation between native and introduced genotypes 

has led to a change in phenotype and an increase of fecundity. Second, the species range 

expansion was strongly promoted by human introductions beyond the native range. 

Introductions took place on multiple occasions, from diverse origins and over a period of at 

least 150 years. The extent of propagule pressure is considered as the most influential 

mechanism behind biological invasions. In addition, the introduced populations maintained 

high genetic diversity through a combination of both, genetically diverse source populations 

and high gene flow. 

More efforts on detecting and studying cryptic invaders will complete our picture of 

biological invasions. 
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non-native than in native ruderal plant species? 
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Epigenetic variation in DNA methylation has recently gained attention as potentially 

contributing to local adaptation in plants. As epigenetic variation is heritable, it may 

facilitate rapid adaptation to novel conditions. Since non-native plants often start as small 

populations in their introduced range and therefore lack genetic variation, epigenetic 

variation might be particularly important for adaptation of non-native species. However, this 

hypothesis has rarely been tested. 

To address this hypothesis, we conducted a reciprocal transplant experiment with 12 ruderal 

plant species from four plant families, with at least one non-native and one co-occurring 

native per plant family. Ruderal (mostly annual) species were chosen, since these species 

should be under strong selection to adapt to novel conditions and successfully reproduce in 

their frequently disturbed habitat. We collected seeds in two sampling locations in Germany 

(one in Potsdam [north], one in Konstanz [south]) and manipulated epigenetic variation by 

germinating half of the seeds from each seed family in water with a de-methylation agent 

(zebularine). Four week old seedlings were then planted outside into soil in six ruderal field 

sites, three near Potsdam and three near Konstanz, using a randomized block design. During 

the experiment, we measured proxies of performance throughout the life cycle (e.g. 

biomass, reproductive output) and phenology. 

Surprisingly, there was very little evidence for local adaptation, both in native and non-

native species. The signal of local adaptation varied within species by field sites. This 

underscores the importance of including multiple fields that cover a broad range of abiotic 

and competition conditions. Counter to our expectation that local adaptation may have an 

epigenetic basis in non-native species, zebularine treatment only occasionally reduced local 

adaptation in non-natives. We conclude that local adaptation plays a relatively small role in 

ruderal plant species, and does not appear to have been driven by epigenetic changes in 

DNA methylation. 
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Ultraviolet (UV) B radiation levels differ between hemispheres, with significantly higher 

levels in the southern hemisphere. UVB may act as an environmental filter, which might 

particularly apply for non-indigenous plant species from Europe in New Zealand. Just as for 

any abiotic or biotic filter, successful invaders can cope with novel environmental conditions 

via plastic responses or through rapid adaptation to local selection factors in the invaded 

range. Within-species comparisons of native and exotic origins in reciprocal common garden 

situations are necessary to assess the relative importance of both processes. 

We conducted a multi-species experiment with herbaceous species in two common gardens 

located each in the native and the invaded range. In Germany and New Zealand, 

respectively, we applied a within-species approach including native (German) and exotic 

(New Zealand) origins of eight species to test for adaptive evolution to higher UVB radiation 

in the invaded range. In each common garden, all plants were exposed to three radiation 

treatments: (i) natural sunlight, (ii) exclusion of UVB while transmitting ambient UVA, and 

(iii) exclusion of both UVB and UVA.  

A linear mixed-effect model showed an overall limiting effect of UVB on leaf length and a 

simultaneous increase in leaf phenolic content in both common gardens. Significantly 

smaller leaves with higher leaf dry matter content and clearly enhanced phenolic content in 

the New Zealand common garden indicated a more pronounced UV stress response in the 

ƛƴǾŀŘŜŘ ǊŀƴƎŜΦ /ƻƴǎƛǎǘŜƴǘƭȅ ŦƻǊ ōƻǘƘ ŎƻƳƳƻƴ ƎŀǊŘŜƴ ŜȄǇŜǊƛƳŜƴǘǎΣ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ΨƘƻƳŜ 

ƻǊƛƎƛƴΩ όƛΦŜΦ ƴŀǘƛǾŜ ƻǊƛƎƛƴ ƛƴ DŜǊƳŀƴȅΣ ŜȄƻǘƛŎ origin in New Zealand) displayed both enhanced 

productivity and aboveground biomass allocation, thus providing evidence for recent 

evolutionary processes in the invaded range. Comparison of reaction norm slopes among 

both ranges revealed higher plasticity of exotic individuals in functional leaf traits and 

suggests a more sensitive regulation of photoprotection measures. The present data suggest 

that this ability might be the consequence of local adaptation to elevated UVB intensities in 

the invaded range, thereby experimentally supporting the hypothesis that UVB might also be 

considered a selection factor in plant invasions. 
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Rapid evolution under climate change: an experimental test 
 

Pierre Liancourt; Katja Tielborger 

pierre.liancourt@gmail.com 
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The footprint of climate change has already been observed across every ecosystem on Earth. 

However, whether populations will evolve fast enough to keep pace with climate change is 

still largely unknown. We investigated this question for annual plant populations from 

Mediterranean and semi-arid origins in Israel. These populations were exposed to decade-

long climate change experiment in the field, involving rainfall manipulation (-30%, control, 

and +30% annual rainfall). This long-term climate manipulation had a very limited impact on 

annual plant communities (species composition and abundance) and we hypothesized that 

these populations could have evolved and therefore buffered the effect of climate change. 

Field-collected seeds of eight most common species from each experimental 

conditions/populations were grown for two generations in a greenhouse to minimize the 

influence of parental effect, and individuals from the second generation were phenotyped. 

Phenotypic differences (e.g. body mass and reproductive allocation), though species- and 

site-specific, were detected among individuals originating from the different experimental 

conditions. Our results demonstrate that rapid evolution took place within our climate 

change experiment. The implication of our study is twofold: (i) rapid evolution could have 

buffered the effect of climate change in our plant communities, but (ii) the effect of climate 

change, though not necessarily visible at the community level, could be even more 

pronounced than usually thought. 
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Climate adaptation past, present, and future: new insights from 

combining genomics and spatial modeling in forest trees 
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In light of past and ongoing climate warming, understanding the genetics of local adaptation 

to climate has become an important research focus in plant ecological 

genomics.  Discovering genomic regions conferring local adaptation across a range of 

climates is a key priority to ensure optimal breeding of adapted germplasm and the 

conservation of plant genetic resources under global change.  In long-lived species such as 

forest trees, populations located along southern range edges may be particularly vulnerable 

to climate warming if they exist at their current physiological limits of environmental stress, 

and may also face increased exposure to introgression from co-occurring species where 

ranges overlap. Additionally, southern range edge populations may harbor unique adaptive 

variants that have been selected under the earliest-onset and longest growing seasons in the 

ǎǇŜŎƛŜǎΩ ǊŀƴƎŜΦ  

 

To address these issues, my collaborators and I have been investigating how climate has 

shaped genomic diversity across the geographic range of Populus balsamifera (balsam 

poplar), a widespread forest tree and a model system for studying the genetic basis of local 

adaptation. Our approaches integrate measurement of functional traits in common gardens, 

genome-wide patterns of single nucleotide polymorphisms (SNPs) from high-throughput 

sequencing, and targeted genotyping of the Populus flowering time network ς genes that 

function as key regulators of dormancy onset and release in response to growing season 

length. We then employ a series of novel computational approaches that spatially model 

multivariate SNP-environment associations to estimate how past and present climate has 

shaped locally adaptive variation in the genome. Landscape-scale predictions of where SNP-

environment associations will be disrupted under future climates highlights range edge 

locations as most likely to experience maladaptation. Our results yield novel insights into the 

landscape patterns of local adaptation, and have implications for forest management and 

plant conservation under climate change. 
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Climate modelling suggests drastic changes of the world´s future climateς also in the tropics. 

Little is known about the potential of tropical plants to tolerate, adapt to or escape those 

changes. Depending on the assumptions of the species´ available phenotypic and genetic 

variability, its upper temperature threshold and the speed of predicted climatic changes in 

relation to mutation and migration, scenarios on expected vegetational responses range 

from no to fundamental losses of the current biota in the tropics. 

Here we test in a widespread perennial herb (Sarcophrynium prionogonium (K.Schum.) 

K.Schum., Marantaceae) of the understorey of tropical rainforests phenotypic plasticity and 

adaptive potential under climate change in Central Africa. The study involved de novo 

sequencing and assembly of the plantΩǎ ƎŜƴƻƳŜΣ ƎŜƴƻƳŜ-wide SNP genotyping of samples 

collected across the Congo Basin, and phenotypical survey and common garden studies. 

Both genomic and phenotypic data will be related to the climatic conditions of the source 

populations to gain insight into adaptive genetic differentiation and phenotypic plasticity of 

the species and thus, its potential response to climate change. 
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Transposable element (TE) insertions affect phenotypes by either disrupting genes or 

influencing their expression. TE dynamics can also lead to structurally divergent, 

recombinationally inert genomic regions. However, to what extent TEs produce 

evolutionarily significant variation remains debated. We are investigating TE variation among 

individuals of the inbred Arabis alpina growing across varying alpine habitats. We identified 

several recently active TEs being significantly enriched in gene-rich regions as candidates 

supporting microevolutionary processes in Arabis. We further used resequencing data of 306 

individuals from natural populations to produce an alpine pan-genome and genotype variant 

TE copies inserted in genic or non-genic regions . Association of polymorphic TE loci with 

environmental factors derived from high-resolution topography is assessing their adaptive 

significance. This is among the first studies addressing how TEs and their arrangements 

affect local adaptation in natural plant populations and associate such quantitative estimates 

with the spatial scale at which TEs generate evolutionary significant variation. 
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Within-species diversity can be an important driver of population and ecosystem processes 

such as productivity, stability or invasion resistance. Accumulating evidence suggests that, 

even in the absence of genetic diversity, within-species variation in ecologically important 

traits can also be created by underlying epigenetic variation. Although the existing evidence 

suggests that epigenetic diversity might be an important level of biodiversity, its true 

significance remains still unknown, because many of the previous studies were done on few 

model species, under laboratory conditions or only on a small number of natural 

populations. 

Our aim was to explore the extent, geographic and population structure of this still elusive 

but possibly significant component of biological diversity, as well as to examine its relation to 

different environmental and ecological drivers in the field. 

Here, we present a work based on 60 populations of the common grassland plant species 

Plantago lanceolata, distributed across three regions in Germany, covering various 

environmental gradients and differentially intense land-use regimes. Using methylation-

sensitive amplification polymorphisms (MSAP), we assessed the variation of DNA-

methylation patterns in a broad range of natural populations. We also genotyped the same 

material using amplified fragment length polymorphisms (AFLP) to be able to account for the 

genetic component of the detected variation. Our first results show that 98% of the genetic 

variation is found within the populations, and 1.2% can be explained by the three regions, 

which is ƛƴ ŎƻƴƎǊǳŜƴŎŜ ǿƛǘƘ ǘƘŜ ǎǇŜŎƛŜǎΩ ŘƛǎǘǊƛōǳǘƛƻƴ ŀƴŘ ǊŜǇǊƻŘǳŎǘƛǾŜ ōƛƻƭƻƎȅ όƛΦŜΦ 

widespread, common, wind pollinated and outcrossing). The epigenetic markers revealed, 

however, a strong differentiation between the populations (~10%), but not the regions 

(~1.5%).  

Further analyses are aimed at identifying the drivers of the described epigenetic population 

structure (land use type and intensity, geographic distance, climatic and soil variables). We 

furthermore examine the heritability of this variation by comparing field samples with 

offspring grown in a greenhouse, and hypothesise that if variation in DNA methylation is 

environmentally induced, it should be less prevalent in a common environment. 
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Although many studies attempt to predict future extinctions under climate change, we have 

very little information about the processes behind the extirpation of plant populations. Such 

information may be obtained from cold-adapted populations that survived in climate refuges 

after the last glaciation. Here we show evidence of on-going extinctions in populations of 

Salix hastata and Juncus balticus in mountain fens of the Iberian mountains. In both species 

we detected extremely-low genetic diversity and clonal strategies in red-listed populations 

of the most marginal region (Cantabrian Range), high genetic diversity linked with sexual 

reproduction in populations from a less marginal region of the rear edge (Pyrenees), and 

intermediate patterns in Sierra Nevada. Genetic patterns are explained by past and present 

species´ climatic niches, more remarkably in the arctic-alpine S. hastata than in the boreo-

atlantic J. balticus, suggesting different biogeographic history but similar sensitivity to global 

change. These results show different magnitudes of extinction debt in regional populations 

that have survived in mountain refugia since the Last Glacial Maximum. Functional extinction 

of marginal populations can be explained by postglacial climate change and the historical 

decline of habitats. At the light of these results, we wonder how many plant populations 

might be currently going into extinction in climatically marginal regions, and how many 

scientists are dealing with empirical studies on population dynamics rather than with 

macroclimatic models. 
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Adaptation to different soil environments is a central factor in plant species diversification. 

Highly skewed levels of elements such as Cd, Mg and Zn constitute a strong selective force 

ƻƴ Ǉƭŀƴǘ ŎƻƭƻƴƛǎǘǎΦ DƛǾŜƴ ǘƘŜ ǇŀǘŎƘȅ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǎǳŎƘ ǎƛǘŜǎ ŀƴŘ ǇƭŀƴǘǎΩ ƛƴŀōƛƭƛǘȅ ǘƻ ŜǎŎŀǇŜ 

these forces once encountered, sites with extreme elemental concentrations provide 

powerful models of adaptation. 

Using a population genomic re-sequencing approach paired with individual level elemental 

profiling we identify genes under selection in the wild outcrossing sister species Arabidopsis 

arenosa and A. halleri from highly metal contaminated (metalliferous, M) and non-

contaminated (non-metalliferous, NM) soils. We sampled leaf and soil of 144 individuals of 

both species from 3 M-NM paired sites and resequenced to ~10x genome-wide coverage. 

Additionally, we measured the content of 17 elements in paired plant and soil samples. In an 

independent study in A. halleri we have additional 119 individuals re-sequenced and an 

ongoing reciprocal field transplant that focuses on growth and reproduction. Moreover, we 

are investigating the phenotypic differences caused by high Zn concentrations in the soil in a 

greenhouse experiment. 

Here, we show that non-adapted A. arenosa die on M-soils. We further present the first 

results of our SNP-based selection scan that uses a population-genetic-summary-statistics-

outlier approach. Our genome scan reveals selected genes that represent a broad range of 

physiological processes as well as many un-annotated ones. Interestingly, we do not find an 

overlap of the selected genes between the two sister species. Together with the plant metal-

profile data we have indications that the two sister species evolved independent solutions to 

the same high metal concentrations. 
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Changes in species phenology are among the most commonly documented ecological 

impacts of climate change. However, the demographic consequences of these phenological 

changes are still unclear. Species that advance their phenology could benefit from longer 

growing seasons and have a head start over competitors for resource exploitation, but they 

could also suffer from mismatches with pollinators and other mutualists, or from a higher 

risk of frost damage in early Spring.  

In Fall 2012, we transplanted entire alpine plant communities (0.56 square meter turfs) from 

2000 m to 1400 m elevation in the eastern Swiss Alps. The mean annual temperature at the 

lower site is around 3 ºC warmer than at the higher site, a warming similar to what is 

expected by mid-century under realistic climate change scenarios. Every year since then, we 

recorded the reproductive phenology and the cover of species in each warmed turf, as well 

as in alpine turfs excavated from and transplanted back into the 2000 m site, that served as 

a control. We analyzed the relation between the shifts in date of flowering (difference 

between the warmed and control turfs), and the cover changes of species.  

The magnitude of phenological shift was not related to the changes in cover after three 

years of climate warming (linear regression, P = 0.85). We also tested the relation between 

phenological shifts and the probability of species extinction in a turf with a logistic 

regression, using initial species cover as a co-variable. We found no effect of phenological 

shifts (P = 0.80).  

Our results highlight the risks of not testing the common assumption that changes in species 

phenology in response to climate have consistent impacts in their population dynamics. 

There are multiple ecological processes that can be affected by phenological shifts, and the 

population-level consequences are likely to be species- and context-specific.  
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Changing climatic conditions already have a wide range of ecological impacts on plant 

populations, but detailed information about adaptation potential and its genetic basis still 

remains scarce. We used the ecological model organism Silene vulgaris to examine current 

adaptation in phenological traits and the potential for adaptation in the near future. Seeds 

from 25 European populations were collected and used in a greenhouse experiment 

mimicking a possible climate change setting: plants were grown under two temperature 

(18°C, 21°C) and three precipitation (36 mL, 40 mL, 46 mL) conditions.  

Among and within populations we detected ample variation in phenotypic traits such as time 

until flowering, biomass or plant height. In all populations, these plant traits were affected 

by the experimental regimes: Biomass, height and flowering were significantly linked to the 

applied temperature conditions, whereas the different water regimes only influenced plant 

biomass and height, but not flower phenology. However, neither biomass nor plant 

phenological traits were influenced by the interaction of experimental treatment x 

population and we did not detect any treatment x latitude interaction effects. Hence our 

findings suggest that all considered populations in this geographically widespread species 

react similarly to experimentally induced climate change. Thus through the variability of 

biomass and flowering time S. vulgaris has the potential to meet changing climatic 

conditions. To investigate the compensatory mechanisms to climate change in Silene 

vulgaris, functional genomic insights of the different European populations will be gained by 

next generation sequencing (ddRAD). A further quantitative trait analysis will deepen our 

understanding of the genetic basis of plant adaptation to a rapidly changing environment. 
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Balsaminaceae are well known for their enormous floral diversity in adaptation to different 

pollinator groups, as well as for some variation in breeding systems. Pollen/ovule (P/O) 

ratios are commonly used as a proxy for breeding systems. In this presentation we will 

investigate the correlation between breeding systems and P/O ratios, pollination syndromes, 

life history and biome. We conducted controlled pollination experiments (autonomous and 

active selfing and outcrossing tests) and analysed pollen and ovule numbers for 73 

Balsaminaceae species. These results are evaluated in combination with data on pollination 

syndrome, life history and biome. Based on fruit set we assigned three breeding systems: 

autogamy including cleistogamy, facultative and obligate xenogamy. Self-pollination led to 

lower fruit set than outcrossing. We neither found significant P/O differences between 

breeding systems nor between pollination syndromes. However, the number of pollen and 

ovules was significantly low in autogamous species and species with a fly pollination 

syndrome. Finally, we found no difference in the distribution of breeding systems between 

annual and perennial species nor between temperate and tropical/subtropical species. 

Therefore, in Balsaminaceae pollen and ovule numbers as well as breeding system are not 

under strong selection pressure by pollinators. The breeding system is independent of P/O-

ratios, geographic distribution and live history. In stead of using the P/O ratios to predict 

breeding systems in future studies, different independent flower traits, like pollen, ovule 

number and other flower traits should be analysed if breeding system experiments can not 

be conducted. 
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Whole genome duplication (polyploidy) is pervasive in plants, but the fate of duplicated 

genes in fluctuating environment in natura is yet to be documented. Here, we examined (1) 

how the expression ratio of genes from different parental species (homeologs) differs, (2) 

how this ratio change is associated with total expression level, and (3) whether there is 

temporal variation in (1) and (2), in an allopolyploid Cardamine flexuosa along soil moisture 

gradient. We collected leaf tissues at three time points from three sites in the native area in 

Switzerland and quantified the homeolog expression by performing RNA-seq and mapping 

against parental genomes. The homeolog expression ratio differed between site pairs. The 

proportion of genes that changed the ratio was higher among genes involved in response to 

water deprivation and genes that changed total expression between site pairs. The genes 

involved did not overlap much between time points. These findings suggest that C. flexuosa 

responds to different soil moisture by altering the homeolog usage of water response genes 

and that it utilises different genes at different time point. The results also raised a question 

about whether the homeolog expression level of C. flexuosa mimics the gene expression 

level of the cohabiting parental species, opening the way for further analysis. 
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In temperate region, herbs possess belowground organs to carry out different functions: 

space occupancy, sharing and foraging for resources, and storing reserves for regrowth after 

winter rest or disturbance. Both producing and maintaining of such structures presumably 

incurs costs for plant and we therefore can expect trade-offs in investments to their 

functions, e.g. plants with voluminous reserves will not be able to spread far away. We 

focused on investment in lateral spread of rhizomes (distance between shoots produced in 

following years), their volume, and their longevity (persistence of connection between 

offspring shoots) among Central European herbs. We measured the characteristics on real-

scale drawings of rhizomes available in the CLO-PLA 3 database (clopla.butbn.cas.cz). We 

found trade-off between investment in lateral spread and persistence of connection. Plants 

with short distance lateral spread and thick rhizomes tend to have short term persistence of 

connection, contrary to plants with long distance lateral spread and tiny rhizomes. However; 

rather than two contrasting strategies, we observed a continuum of changes in investments 

between durability, spread and volume. Better knowledge on plant strategies in utilization of 

belowground space can help to understand the spatial and temporal patterns in plant 

populations and communities in herb dominated biomes. 
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So far, global studies on trait composition of plant communities have only focused either on 

individual geo-located records or on coarse-grain species assemblages, while fine-grain 

functional composition of plant communities has been only available for very limited local 

spatial extents. We here show the global pattern of community trait-environment 

relationships, based on the sPlot database. sPlot currently holds more than 1.1 million 

vegetation plots from more than 100 databases worldwide and has been linked to 18 key 

traits derived from the TRY database for 36,832 species. Our recent results showed that the 

global community-weighted trait patterns closely follow those of individual species, with 

communities characterized by low vs. high productivity and by low vs. high diaspore 

production. However, these trait axes were only marginally related to classical macroclimatic 

drivers, such as on mean annual temperature or precipitation, but depended on the 

potential evapotranspiration (PET) and length of the growing season (GDD5). Unexpectedly, 

the strongest correlations were not found for classical traits of the leaf economics spectrum 

but for stem density (correlated with PET), indicating strong drought effects on the plants 

conduit system, and for leaf N to P ratio (correlated with GDD5), pointing to increasing 

phosphorus limitation from the boreal to the tropical zone. This finding demonstrates that 

our previous conception that global vegetation trait patterns are mainly determined by 

macroclimate has to be reconsidered. 
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tƘŜƴƻƭƻƎƛŎŀƭ ǊŜǎǇƻƴǎŜǎ ǘƻ ŎƘŀƴƎƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ ƪƴƻǿƴ ŀǎ ǘƘŜ ΨŦƛƴƎŜǊǇǊƛƴǘ ƻŦ ŎƭƛƳŀǘŜ 

ŎƘŀƴƎŜΩΦ ¢ƘŜǎŜ ŎƘŀƴƎŜǎ ŀǊŜ ƘƛƎƘƭȅ ǎǇŜŎƛŜǎ-specific, and it is not clear, why some species are 

able to adapt better than others. To mimic temperature changes, we studied the flowering 

phenology of 10 herbaceous species along two elevational gradients (700- 1800 m a.s.l., i.e., 

change in mean annual temperature of in total 6.6°C) using them as space for time 

substitution. We found that as temperature decreased with elevation, day of first flowering 

was delayed for all species with a species-specific intensity. Plants from higher elevations 

needed less growing days (>5°C) to flower than populations of the same species at lower 

elevations. As a possible explanation for the highly species specific changes in flowering 

phenology we analyzed the relationship between these changes and functional traits 

associated with plant performance (specific leaf area), biochemical traits (leaf C, N, P, K and 

Mg content) as well as water-use efficiency (stomatal pore area index, stable carbon 

isotopes concentration). We found that especially traits related to water-use efficiency and 

leaf Carea had the highest relative importance to explain changes in flowering phenology. 

The study helps understanding species-specific changes to changing environmental 

conditions and will help to better grasp the effects of changing temperatures on the flora 

and eventually to predict vegetation changes under changing climates. 
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Understanding the factors that determine the altitudinal distribution of species is a critical 

step when trying to evaluate the influence of global change. Although climate is a major 

driver of vegetation distribution, other factors, such as land use for livestock and fine scale 

conditions, can be more important locally and regionally. In the Sierras Grandes Mountains 

of central Argentina, current woodland patterns were traditionally assumed to be 

determined by climate. On the other hand, recent studies suggest that forest distribution 

may be driven by livestock grazing. Despite its fundamental relevance, the potential 

altitudinal range distribution of the principal woody species and how the relative importance 

of microsite characteristics and grazing for recruitment success and performance in early life 

stages changes with altitude still poorly understood.  

In this study, we used an experimental approach to evaluate germination, seedling survival and growth of 

Polylepis australis along an entire altitudinal gradient of Sierras Grandes. In March 2016, we sowed seeds under 

four different micro-site conditions (in total 1440 micro-plots); inside and outside livestock exclosures; at three 

sites established at 1200, 1750 and 2300m. Additionally, dataloggers were installed on the field from Februaruy 

2016, and recorded micro-habitat conditions during the whole growing season, that is until mid-October 2016  

Our preliminary results show that effects of altiude and microsite conditions (and their 

interaction) on such fundamental process as germination and seedling survival are 

predominant over those of land use for livestock. Furthermore, both elevation and microsite 

effects on germination and survival are apparently mediated by climatic stress caused by 

extreme temperature occurrence and risk of desiccation.  

We suggest that under the current stocking rates, livestock is not likely hindering seedling 

germination and establishment at very early life stages of P. australis at most altitudes of 

Sierras Grandes but could indirectly affect them by modifying microsites abundance.  

We also support the idea that initial phases of regeneration from seeds are mainly 

climatically driven. These findings fundamentally contribute to a detailed understanding of 

the reproductive ecology of highland forest species and will help improving conservation 

strategies. 
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Climate is a key factor determining the distribution of plants. Anthyllis vulneraria is a short-

lived perennial plant that occurs over a large altitudinal range from lowlands to high 

mountain areas and over a large latitudinal range from southern Europe to Scandinavia. We 

studied the relationships between environmental habitat characteristics, morphological 

traits and population structure in 40 populations along altitudinal and latitudinal gradients 

throughout Europe and compared the effects of the two type of gradients. The two 

gradients were chosen to cover a similar range of mean annual temperatures (difference 

among the extremes c. 10°C). 

Habitat differences were mainly due to climatic factors whereas soil factors were of minor 

importance. We found that the two gradients differed in their effects on morphological and 

reproductive traits, as well as population abundance. While altitude strongly affected 

morphological traits and plant size, latitude had a strong influence on the population 

structure, e.g. the proportion of flowering plants.  

The analysis of the population structure of a widespread plant species like A. vulneraria can 

give valuable insights into population processes and, in combination with an analysis of the 

environmental gradients, may evaluate the phenotypic plasticity of the studied populations. 

Furthermore, our study can provide deeper understanding of how selection pressures affect 

the local adaptation of populations. Our results may contribute to a better understanding 

how plasticity and local adaptation may allow short-lived grassland plants to occur along 

environmental gradients and respond to predicted climate change. 
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Spread of invasive plants along elevational gradients is considered a threat to fragile 

mountain ecosystems, but it can also provide the opportunity to better understand some of 

the basic¬¬ processes driving the success of invasive species. Ageratina adenophora is an 

invasive plant of global importance and has a broad distribution along elevational gradients 

in the Himalayas. Our study aimed at understanding the role of evolutionary processes (such 

as local adaptation and clinal differentiation) and different life history stages in shaping the 

distribution pattern of the invasive plant along an elevational gradient in Western Himalaya. 

We carried out extensive distributional surveys, established a reciprocal transplant 

experiment with common gardens at three altitudinal levels, and measured a suite of 

different traits related to germination, growth, fitness and phenology.  

We detected a hump shaped pattern of distribution (probability of occurrence) along the 

elevational gradient. Our results showed lack of local adaptation, and we did not find any 

evidence for clinal differentiation for all traits measured except a rather weak signal for plant 

height. Additionally we found that seed germination was the crucial life-cycle transition in 

determining the lower range limit while winter mortality of plants shaped the upper range 

limit in our study area, thus explaining the hump shaped distribution pattern. 

Difference in trait values between gardens for most of the traits indicated a high degree of 

phenotypic plasticity. Possible causes such as triploidy, apomixis and pre-adaptation might 

have confounded evolutionary processes to act upon. Our results hint that the success and 

spread of Ageratina adenophora is dependent on different life history stages at different 

elevational levels that are in turn controlled by abiotic conditions. Under current climatic 

conditions the range of Ageratina adenophora is unlikely to expand further due to abiotic 

constrains but an upper range shift might be expected under global warming scenarios. 
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Polyploidization is known to be an important mechanism of speciation in plants as it may 

lead to reproductive isolation among cytotypes. We studied the reproductive isolation 

between two closely related subspecies of Saxifraga rosacea. Chromosome counting had 

consistently shown that S. rosacea subsp. sponhemica is hexaploid (2n = 48) whereas S. 

rosacea subsp. rosacea is octoploid (2n = 64).  

We collected 20 rosettes of distinct mother plants from 15 populations of each subspecies 

and cultivated them in a common garden. We applied the following pollination treatments 

to these plants in order to obtain a first generation (F1) of offspring: within population cross 

(WPC), between population cross (BPC) and between taxa cross (BTC). The plants of the F1-

generation were than submitted to within population crosses (WPC_F1 x WPC_F1), between 

population crosses (BPC_F1 x BPC_F1), backcrosses (WPC_F1 x BTC_F1) and between taxa 

crosses (BTC_F1 x BTC_F1) in order to obtain an F2 generation. 

In the F1-generation the number of seeds per capsule, germination rate and survival 

indicated an inbreeding effect in WPC, an outbreeding effect in BTC, whereas BPC individuals 

showed a heterosis effect. Descendants from rosacea mother-plants had a significant higher 

number of seeds, germination rate and survival than descendants of the sponhemica 

mother-plants. Plants of the second-generation (F2) showed a strong decrease of survival 

with an increase of crossing distance. Backcrossed and ultra outbred (BTC_F1 x BTC_F1) 

individuals showed a particularly low multiplicative fitness measured as the number of seeds 

per capsule * germination * survival. Our results suggest that the reproductive isolation of 

both Saxifraga rosacea subspecies is very strong and that they should be considered as two 

different species. 
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ying.deng@uni-tuebingen.de 

Institute of Evolution & Ecology, University of Tübingen 

 

Ecological epigenetic studies are aimed at understanding how important environmentally 

ƛƴŘǳŎŜŘ ŜǇƛƎŜƴŜǘƛŎ ŎƘŀƴƎŜǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǎǇŜŎƛŜǎΩ ōŜƘŀǾƛƻǊ ŀƴŘ ŀŘŀǇǘŀǘƛƻƴΦ 5b! 

methylation is so far the best-studied epigenetic mechanism, and it has been shown to 

respond to various environmental changes. Moreover, we know that species differ in their 

global levels of DNA methylation, and that global DNA methylation can also respond to 

environmental stress. However, there are contradicting claims about the magnitude and in 

particular direction of such global DNA methylation change in response to stress. To get a 

better overview of this, we conduct a systematic and quantitative literature review of 

studies that measured global DNA methylation of plants or animals in response to different 

types of environmental stress (temperature, salt, nutrient depletion etc.). Our meta-analysis 

compares the magnitudes and directions of global DNA methylation changes across many 

different species and types of stress, and is thus able to detect general patterns of epigenetic 

changes in response to environmental changes. 
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Central European grassland species and their global invasiveness: 

the relative contributions of sexual and vegetative reproduction 
 

Petr Dostal¹; Karolina Tasevová; Tereza Klinerová 

dostal@ibot.cas.cz 

1 Institute of Botany, Czech Academy of Sciences 

 

Large seed production, together with rapid and profuse seedling emergence are all 

attributes of sexual reproduction characteristic for invasive plant species. Such attributes 

enhance dispersal from the parental plants and initiation of new populations. There are also 

examples of successful invaders reproducing vegetatively. Though vegetative propagation 

allows spread over much shorter distances, ramets of vegetative origin may grow and 

survive better than seedlings recruiting from seeds. Vegetative reproduction may thus 

promote population persistence. It remains unclear, however, to what extent each of the 

two reproductive modes contribute to the success of exotic plants in new ranges. 

To answer this question, we measured characteristics associated with sexual reproduction of 

ca 100 Central European perennial species, including seedling emergence rate, time to 

germination and size of seedlings. For the same species we also quantified number and size 

of ramets produced vegetatively over period of one year. We then used structural equation 

modeling to analyze relationships between measured attributes, and between them and 

global invasiveness of the species (number of non-European areas where species are listed 

as weedy or invasive). We found that attributes of both modes (such as rapid seedling 

emergence and high ramet production) are positively associated with invasiveness. 

Importantly, the most successful species display superior performance in both reproductive 

modes, likely allowing them population establishment but also persistence at colonized sites.  
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Effect of increased herbivore damage after climate change on plant 

population dynamics differs between habitats 
 

¢ƻƳłǑ 5ƻǎǘłƭŜƪΤ aŀŀƴ .ŀƘŀŘǳǊ wƻƪŀȅŀΤ Zuzana Münzbergová 

tomas.dostalek@gmail.com 

Institute of Botany, Czech Academy of Sciences 

 

Organisms are going to move upwards in the mountains due to rise in temperature in near 

future as a consequence of climate change. As plants are likely to migrate at slower rates 

than herbivores, the climate change will not only change plant species distribution but also 

the intensity of plant-herbivore interactions. We thus studied population dynamics and 

herbivore damage of Salvia nubicola along a wide altitudinal range in the Himalayan region. 

Using integral projection models, we predicted the effects of climate change on plant-

herbivore interactions by estimating performance of the plant populations in the presence 

of changing herbivore pressure. Since we recorded strong differences in the extent of 

herbivore damage along the altitudinal gradient, we expected that plants from different 

populations along the altitudinal gradient will be adapted to current herbivore pressure and 

respond to herbivory in different ways. Indeed, we found that populations from low 

altitudes were better able to withstand increased herbivore damage while populations from 

high altitudes were suppressed by herbivores and damaged plants suffered from lower 

survival. However, the above described pattern was evident only in populations from open 

habitats. In forest habitats, the differences in population dynamics between low and high 

altitudes were largely diminished. Results of our study thus indicate potential problems for 

plant populations from high altitudes in open habitats because of increased herbivore 

damage as a consequence of climate change. Further studies should be performed so that 

we could generalize our findings. 
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Darwin´s legacy in Platanthera: are there more than two species in 

the Platanthera bifolia/chlorantha group? 
 

Walter Durka¹ ²; Stefan G. Michalski¹; Angelika Baum3; Heinz Baum3 

walter.durka@ufz.de 

1 Helmholtz Centre for Environmental Research - UFZ; 2 German Centre for Integrative 

Biodiversity Research (iDiv) Halle-Jena-Leipzig; 3 Köln 

 

In Central Europe, the genus Platanthera traditionally comprised two species, P. chlorantha 

Cust. ex Rchb. (Pc) and P. bifolia (L.) Rich. (Pb). They are morphologically characterized by a 

wide and narrow separation of anthers, respectively. However, a third form with 

intermediate anther distance has repeatedly been hypothesized but only hesitantly 

accepted. In addition, intermediate morphology has been also used as the main character of 

P. × hybrida. However, the status of some purported hybrid populations is challenged by the 

local lack of parental species, their successful reproduction and non-intermediate traits. 

Despite this unclear situation, detailed genetic and morphological analyses are lacking. Here, 

we studied morphology and molecular markers within the P. chlorantha/bifolia group in 

Central Europe. Three morphological groups emerged representing Pc, Pb and a third form, 

here informally referred to as non-hybrid intermediates (Pn). The latter is characterized, 

among other trait differences, by intermediate distance between anthers ((0.7)-1-2.2mm) 

and long spurs (28- 40mm). Three gene pools were identified, which largely corresponded to 

the three morphological groups. The Pn gene pool had several high frequency private alleles 

substantiating its genetic independence. Some of the Pn populations were previously 

interpreted as P. × hybrida suggesting that Pn was overlooked hitherto and mistaken to 

represent hybrids. The non-perfect fit between morphological and genetic groups highlights 

the potential for fast morphological evolution. Overall the finding of three distinct lineages 

within the bifolia/chlorantha group necessitates a thorough reanalysis of reported taxa and a 

reevaluation of our understanding of their distribution, ecology and evolution. 
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A role for epigenetics in local adaptation to different latitudes in 

two invasive Solidago species? 
 

Silvia Eckert¹; Jasmin Herden²; Marc Stift²; Mark van Kleunen²; Jasmin Joshi¹ 

silvia.eckert@uni-potsdam.de 

1 University of Potsdam; 2 University of Konstanz 

 

Local adaptation is an important outcome of selection to different environmental conditions 

ǿƛǘƘƛƴ ŀ ǎǇŜŎƛŜǎΩ ǊŀƴƎŜΣ ŦƻǊ ŜȄŀƳǇƭŜ ŀƭƻƴƎ ƭŀǘƛǘǳŘƛƴŀƭ ŎƭƛƴŜǎΦ {ǳŎƘ ƭƻŎŀƭ ŀŘŀǇǘŀǘƛƻƴ Ƴŀȅ ƘŀǾŜ 

a genetic basis, but heritable epigenetic changes in DNA methylation may also contribute to 

local adaptation. Epigenetic changes may also explain how rapidly spreading invasive species 

with limited genetic variation adapt to new conditions, however this hypothesis has rarely 

been tested. Here, we tested whether epigenetic variation contributes to local adaptation in 

two invasive plant species, Solidago canadensis and S. gigantea. In both species, previous 

studies have found latitudinal clines in morphology and phenology in mid-Europe. However, 

it remains to be tested whether these clines are adaptive and whether there might be an 

epigenetic contribution to this presumed adaptation. For this study, we sampled seeds along 

latitudinal clines and raised plants in two common gardens in Germany (a northern site in 

Potsdam and a southern site in Konstanz). To reset methylation patterns, half of the plants 

were treated with the demethylation agent zebularine. We expected clines in phenology and 

performance, reflecting latitudinal origin. Additionally, we expected that these clines would 

be (partly) removed by the demethylation treatment, indicating an epigenetic contribution 

to local adaptation in these species. Within two years, start of flowering as well as the final 

height at the flowering stage were scored. Additionally, we determined reproductive and 

vegetative aboveground biomass per plant. We found a significant effect of latitude on 

phenology in S. Canadensis, both for non-treated and demethylation-treated individuals, but 

not in S. gigantea. Furthermore, aboveground biomass and height of demethylation-treated 

plants were altered in a species-specific manner: Latitude significantly correlated with 

reproductive biomass of non-treated S. gigantea plants only whereas in S. canadensis plants 

from both treatments were affected. Height was affected by latitude in plants from either 

treatment in S. canadensis only. Overall, there was only little evidence for local adaptation to 

latitude in Solidago. This may be due to variation in micro-climate unrelated to latitude. 

Further data analysis will incorporate (micro)climatic data to test for local adaptation to 

particular climatic conditions. 
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Mating systems of annual crucifer species along a rainfall gradient 
 

Viktoria Ferenc¹; Eleanor Gibson-Forty; Katja Tielbörger 

viktoria.ferenc@student.uni-tuebingen.de 

1 University of Tübingen 

 

The mating system of hermaphroditic plants ranges from fully outcrossing to fully self-

fertilized. Though the advantages and disadvantages of each mating system have been 

studied theoretically and with respect to environmental conditions, experimental evidence 

for clinal variation and local adaptation in mating system expression is still rare. It has been 

suggested that the degree of self-incompatibility is a function of pollinator abundance and 

conspecific density. Namely, populations should be predominately selfing in habitats with 

few mates and/or pollinators and vice-versa. Here, we tested this hypothesis using three 

annual crucifers growing along a steep aridity gradient in the Eastern Mediterranean Basin. 

Inbred lines of plants were grown in a greenhouse, outcrossing (resp. selfing) enforced via 

hand-pollination, and flower abortion and seed set estimated. Our results suggest that 

populations from more arid regions, i.e. regions with fewer conspecifics and fewer 

pollinators, have a higher fitness when forced to self than populations from wetter regions. 

This suggests that the species across the gradient are locally adapted to environmental 

severity. The findings also suggest that populations from wetter climates may be particularly 

vulnerable to predicted increasing aridity and suffer from pollinator limitation. 
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The intensity of intraspecific plant-soil feedbacks in alien Impatiens 

species depends on the environment 
 

Anna Florianová¹; Zuzana Münzbergová 

ancaflorianova@centrum.cz 

1 Faculty of Science, Charles University 

 

Plant-soil feedback, i.e. the relationship in which a plant affects the composition of the soil 

and such modified soil affects the plant growth, is becoming an important concept for 

explaining plant invasiveness. Impatiens parviflora is one of the most widespread invasive 

plant species in Central Europe, but it is unknown whether this species exhibits any form of 

plantςsoil feedback, previously seen in other invasive species. In this study, we examined 

intraspecific plant-soil feedback of I. parviflora and compared it to feedbacks of other three 

alien, but non-invasive, Impatiens species growing in Central Europe. Moreover, we studied 

the effect of environmental conditions on this feedback.  

The four species were studied in a two-phase feedback experiment. In the first phase, soil 

was conditioned by a species or left unconditioned (control). During the second phase, 

plants were grown in soil conditioned by the same species and in control soil, under four 

different environmental conditions (two levels of watering × two levels of shading).  

All the studied species showed positive plant-soil feedback in some types of environment 

indicating they can potentially become invasive. The feedbacks for total biomass and for 

root-shoot ratio were significantly affected by environmental conditions. Individual species 

and studied performance measures responded differently to individual treatments. In most 

cases, the feedback was changing from significantly positive in optimal treatment to neutral 

and in I. balsamina to significantly negative under some stress treatments. No effect of the 

environmental conditions on the feedback for germination was observed. 

These results indicate that environmental conditions play an important role in plant-soil 

feedbacks and that plant-soil feedback can promote plant invasion in some environments 

but not in other. Moreover, we show that some feedbacks detected in highly controlled 

experiments using just one type of environmental conditions might not exist in the field, and 

similarly some existing feedbacks might remain undetected. We therefore recommend using 

multiple environmental conditions or conditions closely resembling conditions in natural 

sites to increase the realism of the results.  
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Pollination and reproductive success of an endangered species from 

South America grasslands ς the case of Herbertia zebrina Deble 

(Iridaceae) 
 

Cristiane Forgiarini¹; Johannes Kollmann²; Tatiana Teixeira de Souza-Chies³ 

crisforgiarini@gmail.com 

1 UFRGS/TUM; 2 Technische Universität München (TUM); 3 Universidade Federal do Rio 

Grande do Sul 

 

Pollination is essential to guarantee exchange of genetic material in outcrossing species and 

to avoid the effects of inbreeding depression. Some plant families offer special resources to 

attract pollinators and to increase the chances to be pollinated and to produce viable fruits. 

Thus, there is a need for further studies in plant reproductive systems to improve biological 

conservation. Pollination and individual reproductive success is poorly studied in most 

Iridaceae species from South America, and Herbertia zebrina is an endangered species of the 

southern Brazilian grasslands currently threatened by increasing pine and eucalyptus 

plantations. The species has specific floral resources to attract insect pollinators. Its mating 

system was previously identified as outcrossing. For two years (ca. 200 hours), we 

investigated three natural populations of H. zebrina during the flowering season of the 

species to evaluate effectiveness of the pollinators and to quantify reproductive success. In 

total, ten species of insect visitors were observed; nine of them were considered effective 

pollinators, and four of the latter were common pollinators and most likely generalists. One 

of the bees species collected specifically pollen and was highly efficient in the fertilisation 

process. Another pollinator was considered as a predator with a high capacity to damage 

flowers. Seed production was variable among years: Approximately two thirds of the ovules 

were fertilised in the first year, while in the second year only one third was fertilised. Thus, 

fruit production was higher in the first than in the second year of the study. The pollination 

by generalists and the moderate fecundity do not indicate immediate threats to H. zebrina 

due a lack of reproductive success. 
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Urban population ecology of Arabidopsis thaliana 
 

Anke Frank; Juliette de Meaux; Gregor Schmitz; Anja Linstädter 

anke.frank@uni-koeln.de 

University of Cologne, Biocenter, General Ecology 

 

Knowledge on the demographic behaviour of natural populations to understand the 

relationship between the environment and genetic setup of a species is still sparse, because 

the identification of genetic mechanisms responsible for adaptation in natural populations 

remains a major challenge in plant biology. We currently investigate environmental, 

demographic, phenological and genetic patterns of variation, both among and within eight 

naturally occurring urban populations of the annual plant Arabidopsis thaliana. A. thaliana is 

an ideal study plant due its small genome, wealth of genetic and physiological information 

and rapid identification of gene function. Adaptation to contrasting environments has been 

studied in this species mainly on a wide geographic scale but information about adaptation 

to different habitats in close proximity is scarce. 

Seed material of most of our populations has been collected last year, and phenological 

characters of the collections were analysed under controlled conditions, so that we already 

know about some of the phenological and ecological (e.g. germination and vernalization) 

ǊŜǉǳƛǊŜƳŜƴǘǎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǇƻǇǳƭŀǘƛƻƴǎΦ ²Ŝ ŀƭǎƻ ƪƴƻǿ ŦǊƻƳ ƭŀǎǘ ȅŜŀǊΩǎ ŜȄǇŜǊƛƳŜƴǘ ǘƘŀǘ 

our populations show genetic variations within and among populations for these traits. Our 

current project aims to disentangle the influence of natural conditions like intra- and 

interspecific competition, herbivory, soil texture and fertility, trampling and microclimatic 

conditions on the genetic differences and vice versa: how genetically different populations 

cope with similar environmental stressors and which genetic factors are linked to differences 

between the habitats. We just started this project in March 2017, but due to the short (6 

weeks to several months) life span of A. thaliana plants we expect to have some first results 

to present. 

  



Posters in alphabetical order  POPBIO 2017 Halle 

72 

Iƻǿ ƎŜƴŜǊŀƭ ƛǎ ¢ŀȅƭƻǊΩǎ ǇƻǿŜǊ ƭŀǿΚ ! ǘŜǎǘ ǿƛǘƘ Ǝƭƻōŀƭ ǘŜƳǇƻǊŀƭ 

plant community data 
 

Lars Götzenberger 

lars.goetzenberger@gmail.com 

Institute of Botany, Czech Academy of Sciences 

 

The generality of a relationship between the mean and the variance of population densities 

has first been proposed and formalized by Taylor in the 1960s. A strong relationship 

between the two parameters has since then be found in so many systems, also outside of 

biology, that is has been deemed a law. The concept can also be applied to species to 

examine what form the mean-variance relationship of abundances takes among species co-

existing in local communities.  

Here I study this relationship across a large set of plant temporal community data, from a 

variety of habitats and ecosystems, to great parts also involving plots that are experimentally 

altered by various treatments like fertilization, dominant species exclusion, and grazing, 

among others. This allowed to examine how ubiquitous a mean variance relationship 

ŦƻƭƭƻǿƛƴƎ ¢ŀȅƭƻǊΩǎ ǇƻǿŜǊ ƭŀǿ ƛǎ ŀƳƻƴƎ ǘƘŜ ǎǘǳŘƛŜŘ ŎƻƳƳǳƴƛǘƛŜǎΣ Ƙƻǿ ǘƘŜ ǘǿƻ ǾŀǊƛŀōƭŜǎ ŀǊŜ 

scaled with each other, and if the scaling is related to variables describing the environmental 

conditions, or other community properties.  

!ŎǊƻǎǎ ǘƘŜ ǿƘƻƭŜ ŘŀǘŀǎŜǘΣ ¢ŀȅƭƻǊΩǎ ǇƻǿŜǊ ƭŀǿ ŜȄǇƻƴŜƴǘ ǿŀǎ ŜǎǘƛƳŀǘŜŘ ŀǘ мΦуΣ ǘƘƻǳƎƘ ǘƘŜ 

metric varied largely, with a range from 0.65 to 2.78, when analysed at the level of ~10000 

individual plots. Though there was statistical significant influence on this variation by 

analysed variables, effect sizes were small and the explained variability very little. This seems 

to suggest that the mean-variance relationship for abundances of co-existing species is less 

an outcome of processes at the community level, and rather a statistical pattern, as has 

been suggested in the more recent literature for the case of population densities.  
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High intraspecific phenotypic variation, but little evidence for local 

adaptation in Geum reptans populations in the Central Swiss Alps 
 

Elena Hamann¹; Johannes Scheepens; Halil Kesselring; Georg Armbruster; Jürg 

Stöcklin 

elena.hamann@yahoo.fr 

1 Fordham University 

 

The Alpine landscape is characterized by high spatiotemporal heterogeneity in 

environmental variables, such as climate and soil characteristics. This may lead to divergent 

selection pressures across plant populations and to local adaptation. Geum reptans, a 

widespread high-alpine clonal herb, has been the subject of several studies investigating 

phenotypic variation in populations across the Swiss Alps, yet so far, there is only little 

knowledge about local adaptation in this species from reciprocal transplantations across 

original field sites. 

Here, we reciprocally transplanted three populations of Geum reptans in the Central Swiss 

Alps, growing at close or far geographical distance from each other, and compared growth- 

and reproduction-related traits to investigate patterns of local adaptation. We further 

measured leaf morphological traits to assess potential selection at field sites, and quantified 

the relative importance of genetic vs. environmental variation (i.e. phenotypic plasticity) for 

all traits. Additionally, among and within population genetic differentiation was analyzed 

using microsatellite markers.  

Molecular diversity was high within populations, and molecular differentiation increased 

with geographic distance among populations, suggesting that gene flow is maintained at 

close range, but decreased with distance. Although extensive phenotypic variation was 

found across site × population transplant combinations, our study revealed little evidence 

for local adaptation in G. reptans populations. Plant traits also showed strong plasticity, as 

revealed by pronounced site effects, yet no direct linear selection was detected on leaf trait 

values within field sites.  

We suggest that the glacier forelands studied here, which are representative of the habitat 

of large G. reptans populations, are too similar in environmental conditions to lead to among 

population intraspecific differentiation in line with local adaptation. As G. reptans showed a 

great capacity to respond plastically to environmental conditions, we cautiously advocate 

that the evolution of phenotypic plasticity might have prevailed over genetic differentiation 

for the adaptation to the relatively narrow niche of this species. 
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Does invasive knotweed (Fallopia japonica and Fallopia x bohemica) 

benefit from interactions with an endophytic fungus from the new 

range (Serendipita herbamans)? 
 

Samuel Hamard; Zhiyong Liao; Sigisfredo Garnica; Madalin Parepa; Oliver 

Bossdorf 

sam.hamard@orange.fr 

Institute of Evolution & Ecology, University of Tübingen 

 

Exotic plants often encounter novel abiotic and biotic conditions in their new range. Among 

the altered biotic interactions, those with soil organisms seem to play a particularly 

important role. In general, exotics lose some old but also gain new biotic interactions and 

the net result of this depends on the intensity of the remaining mutualistic and antagonistic 

interactions. For invasive exotics there is probably often an overall gain, with positive 

consequences for their nutrition and growth, stress tolerance or herbivore defenses.  

From previous studies, we know that soil biota play a role in the success of one of the most 

aggressive plant invaders in Europe, Asian knotweeds (Fallopia japonica and Fallopia x 

bohemica). However, so far we do not know which specific soil organisms are involved in 

this.  

Here, we present an experiment with Serendipita herbamans ς a generalist endophytic fungi 

for which invasive knotweed is known to be a frequent host ς that has been isolated and 

cultivated in our lab. We use this fungus to experimentally infect sterile invasive knotweed 

rhizomes and later measure the plant performance under normal environmental conditions 

as well as different types of environmental stress: low nutrients, shading and drought. We 

hypothesized that S.herbamans increases the stress tolerance of knotweed, improves the 

use of nutrients and increases defenses against herbivores. Besides, if a trade-off exists 

between growth, stress tolerance, and herbivore defenses, we expect that the presence of 

the symbiont will reduce the vigour of invasive knotweed in a non-stress environment. To 

test this, we measure growth rate, chlorophyll content, C/N ratio, total leaf phenolics and 

biomass, and corroborate this with fungal infection rates at the end of the experiment. We 

will also assess herbivore defense in non-choice feeding experiments with generalist 

herbivores.  

We are currently measuring the early-growth response of knotweed to endophyte 

inoculation, and within the next one and a half months several other response variables will 

be measured in the different stress treatments. We would like to present the first results in 

May at PopBio in Halle. 
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Positive biodiversity effects on tree size and growth in a subtropical 

forest experiment 
 

Yuanyuan Huang¹; Pascal Niklaus; Bernhard Schmid 

yuansjob@gmail.com 

1 University of Zurich 

 

Positive diversityςproductivity relationships are found in many ecosystems across the world, 

but these relationships are poorly studied for forests, especially considering temporal and 

spatial scale in large manipulated field experiments. Here, we monitored tree growth of 

around 6,336 trees in 396 plots with six levels of tree species richness (1, 2, 4, 8, 16 or 24 

species), in part factorially crossed with four levels of shrub species richness (0, 2, 4, 8 

species), for 4 years after initial establishment (2013ς2016) in a large forest-biodiversity 

experiment (BEF-China). We discovered positive log-linear effects of tree species on stand-

level tree volume and tree volume growth. The positive diversity effects increased with time, 

which were independent of plot size and due to constant positive complementarity effects, 

whereas selection effects became less negative over time. Individual species contributed and 

responded in different ways to diversity effects. Competition with shrubs had a weak 

negative effect on trees and this effect became less negative with increasing shrub diversity, 

approaching facilitation at the highest level of shrub species richness. 

Keywords: BEF-China, tree size and growth, tree species richness, complementary effect, 

selection effect, shrub diversity, scale, subtropical forest 
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The role of clonality in plant life histories 
 

½ŘŜƴŠƪ WŀƴƻǾǎƪȇцΤ ¢ƻƳłǑ IŜǊōŜƴцΤ Wƛǘƪŀ YƭƛƳŜǑƻǾłч 

zdenek.janovsky@natur.cuni.cz 

1 Charles University in Prague; 2 Institute of Botany, Academy of Sciences CR 

 

A majority of plants exhibits some form of clonal growth. Nevertheless, the role of clonality 

in plant life cycles is still largely unknown. This is mainly due to underrepresentation of 

clonal plants among species studied for demography and due to methodological obstacles in 

construction and analysis of their matrix population models. 

In the present contribution, we aim to shed more light on the role of clonality in plant life 

histories by conducting a phylogenetically informed analysis of available matrix population 

models of European clonal and non-clonal perennial herb species. Specifically, we focus on 

contributions of clonality to: 1) stability of population sizes (variation in log-lambda); 2) 

importance of individual life-cycle stages for population persistence; 3) trade-off between 

clonal and generative reproduction; 4) differences in stage distributions between clonal and 

non-clonal species. We also show, that these effects of clonality become apparent only after 

ǘŀƪƛƴƎ ƛƴǘƻ ŀŎŎƻǳƴǘ Ƴŀƛƴ ƎǊŀŘƛŜƴǘǎ ƛƴ Ǉƭŀƴǘ ƭƛŦŜ ƘƛǎǘƻǊƛŜǎΣ ŜǎǇŜŎƛŀƭƭȅ ǘƘŜ ǎƻ ŎŀƭƭŜŘ άŦŀǎǘ-slow 

ŎƻƴǘƛƴǳǳƳέ ŜǎǎŜƴǘƛŀƭƭȅ ƻǊŘƛƴŀǘƛƴƎ ǎǇŜŎƛŜǎ ŀƭƻƴƎ ǘƘŜ ƎǊŀŘƛŜƴǘ ƻŦ ƎŜƴŜǊŀǘƛƻƴ ǘƛƳŜΦ CƛƴŀƭƭȅΣ ǿŜ 

also show that the distinction between clonal and non-clonal species is far from sharp and 

ǘƘŀǘ Ŏƭƻƴŀƭƛǘȅ ǎƘƻǳƭŘ ōŜ ǊŀǘƘŜǊ ǘŀƪŜƴ ŀǎ ŀ Ŏƻƴǘƛƴǳƻǳǎ ǾŀǊƛŀōƭŜ ǿƛǘƘ άƭƛǘǘƭŜ-Ŏƭƻƴŀƭέ ǎǇŜŎƛŜǎ 

being very much similar to non-clonal species. Consequently, we discuss several possible 

measures of the intensity of clonal propagation and apply them in our analysis. 
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Cytotype and molecular variability of Myriophyllum L. 
 

Tereza Kávová 

tereza.kavova@seznam.cz 

¦ƴƛǾŜǊǎƛǘȅ ƻŦ {ƻǳǘƘ .ƻƘŜƳƛŀ ƛƴ 2ŜǎƪŞ .ǳŘŠƧƻǾƛŎŜ 

 

Myriophyllum L. (watermilfoil) is the largest genus of the family Haloragaceae and among 

the most species-rich genera of aquatic plants.  

Distinguishing of genus Myriophyllum is rather challenging. Despite the apparent taxonomic 

complexity, almost nothing is known about the cytogenetic structure of the genus in North 

America.  

In our study, we used flow cytometry and chromosome counting to recognize genome size 

and DNA ploidy level in species of genus Myriophyllum. We analyzed 294 European and 329 

North American population samples. All species of genus Myriophyllum were found in both 

areas, except North American M. alterniflorum. 

Large cytotype variability (2x, 3x, 4x, 6x, 8x, 9x) was found in the USA and Europe. Cytotype 

variability was found in populations of M. heterophyllum where diploids and triploids were 

examined. Sympatric growth of diploid and triploid cytotypes was encountered in one 

population of M. pinnatum. Two populations of M. aquaticum in Europe (Hungary) had 

cytotype variability (6x and 8x) whereas all N. American populations were octoploids. 

Cytotype variability was also found in populations of M. sibiricum where hexaploids and 

nonaploids were observed. There was clear geografic isolation showing M. sibiricum as a 

hexaploids only in N. American and nonaploids in European populations. Only one nonaploid 

specimen of M. sibiricum was found in N. American populations and just one hexaploid of M. 

sibiricum in the European population. Nonaploids in USA and hexaploids in Europe of M. 

sibiricum were detected for the first time. Genome size (2C) ranged from 0.41pg in diploid 

M. humile (2n=14) to 2.66 pg in nonaploid M. sibiricum (2n=63), respectively. 6.5 fold 

difference in the 2C genome size is in contradiction to 4.5 fold difference in ploidy level. 

Monoploid genome size (1Cx value) however differs significantly among taxa and ranged 

from 0.16 pg in octoploid M. aquaticum to 0.32 pg in triploid M. ussuriense.  

These findings give evidence that a detailed study of cytotype composition. Last but not 

least, studies of ploidy variation have repeatedly proved necessary to elucidate the 

mechanisms triggering the invasive behaviour in plants. 

 



Posters in alphabetical order  POPBIO 2017 Halle 

78 

Impact of Climate Change on Middle European Grasslands 
 

Liana Kindermann¹; Anke Frank²; Sigrid Berger³; Anja Linstädter¹ 

lkinderm@smail.uni-koeln.de 

1 University of Cologne; 2 University of Cologne, Biocenter, General Ecology; 3 Helmholtz 

Zentrum für Umweltforschung UFZ 

 

Middle European grasslands are expected to be affected by weather conditions for Europe 

under current climate change scenarios, i.e. an increase in summer temperatures and 

droughts, as well as a higher rainfall variability throughout the year. This is of concern as 

middle European grasslands provide important ecosystem services, particularly fodder 

production which is likely to be reduced under these current scenarios. Additionally, the role 

of these species-rich grasslands as significant reservoirs of biodiversity and hence ecological 

compensation areas in agriculture might be threatened by these predicted climate change 

effects.  

In this study, we made use of the large-scale extensive meadow plots at the Global Change 

Experimental Facility (GCEF), Germany, where the effects of variability in precipitation, 

summer drought and increased mean annual temperature have been experimentally 

simulated and where they can be directly compared to ambient climatic conditions. To 

investigate shifts in trait values under future and ambient climatic conditions, we sampled 

the 10 extensive meadow plots four times between 2015 - 2016. We chose nine target 

species covering three plant functional types (grasses, legumes, other forbs) and measured 

the following traits: specific leaf area (SLA), chlorophyll content (via SPAD measurements), as 

well as vegetative and generative height.  

We used linear mixed models to investigate the impact of climate and sampling event on 

species or plant functional type, respectively.  

Our results indicate that climate has a significant impact on some of the plant traits (plant 

height and SLA), but that this is so far strongly dependent on the sampling event. 

Competitive species (Cirsium arvense, Trifolium pratense) responded faster than others. This 

study demonstrates that first reactions in the species community can already be detected 

within the first two years of simulated future climate. As this is a long-term experiment, the 

following years will show whether these initial climate effects will become more obvious and 

whether other traits and species will respond at a later stage. 
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Evolution of plant phenotypic plasticity in response to grassland 

management 
 

Anna Kirschbaum; Niek Scheepens 

annalilith@gmx.de 

University of Tübingen 

 

Phenotypic plasticity (PP) is one of the key mechanisms by which plants respond to 

environmental changes. As there is heritable variation in PP in most plants, PP can evolve 

where it is adaptive. One such situation might be grassland management: Mowing, grazing 

and fertilization all create temporally variable environmental conditions, which should 

favour and thus select for increased PP, in particular the ability of plants to rapidly exploit 

temporary nutrient pulses, and the ability to regrow after damage. However, although it is 

well known that plants can rapidly adapt to different land-use practices by shifting mean 

trait values, evolution of PP in response to land use has rarely been studied so far. 

We will carry out controlled common garden experiments with three widespread grassland 

species (Bromus hordeaceus, Plantago lanceolata, Achillea millefolium) to test relationships 

between PP and land-use management. Seeds for these experiments will be sampled from 

ca. 60 grassland plots from the Biodiversity Exploratories project (www.biodiversity-

exploratories.de), which range widely in mowing, grazing and fertilization intensity. We will 

measure plant responses to fertilization and clipping treatments in various functional traits 

(e.g. biomass, SLA, leaf C:N:P ratio and phenology). Here, we predict that increased 

fertilization selected for increased PP in the ability of plants to rapidly respond to nutrient 

addition. Further, we predict that plants originating from more intensively mown and grazed 

sites show a stronger capacity for regrowth. 

We will quantify plant fitness to investigate whether plastic responses are adaptive, and 

whether they have a fitness cost under control conditions. Furthermore, we will test for 

correlations of PP with plot-level spatial heterogeneity at different scales, obtained via 

satellite and aerial photographs as well as inferred from vegetation composition. Similarly, 

we will test for correlations of PP with plot-level variability in land use across years. Finally, 

we will link our phenotypic data to existing molecular marker data to examine correlations 

of PP with neutral genetic diversity and gene flow. Taken together, this project will increase 

our understanding of the evolutionary consequences of land use on plants. 
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Are all seedlings equal? 
 

!ŘŀƳ YƭƛƳŜǑΤ ½ŘŜƴŠƪ WŀƴƻǾǎƪȇ 

klimbing@seznam.cz 

Faculty of Science, Charles University in Prague 

 

Many studies are done on seedlings of multiple species and target their influence on fitness. 

A hidden assumption here is that seedlings in all species matter the same. This is not 

sustainable if we compare species with very different life-histories. First, species with high 

premature mortality employ iteroparous (more reproduction events in the life time) strategy 

in contrast with semeloparous (one event) species with lower mortality of early stages. Thus, 

we can expect difference in importance of seedlings between annuals on one side and 

perennial on the other. Second, trade-off between longevity and offspring production 

implies that within perennials long living species are less sensitive to seedling mortality. 

Therefore, different longevity can lead to different importance of seedlings of perennial 

herbs and trees. We analyzed population matrix models from the COMPADRE database and 

compared elasticities of seedling stage with consideration of phylogeny. We show that 

importance of the seedling stages of perennial herbs and woody species differ and depend 

on the biome which they come from. This way we provide an overall picture of the patterns 

of global importance of seedlings. Interspecific comparisons of fitness effects of seedlings 

must take these differences into account. 
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Plant architecture and its possible ecological implications 
 

Wƛǘƪŀ YƭƛƳŜǑƻǾłцΤ ¢ƻƳŀǎ IŜǊōŜƴ 

jitka.klimesova@ibot.cas.cz 

1 Institute of Botany, Czech Academy of Sciences 

 

Plant architecture describes how plant body is constructed from modules such as shoots. It 

addresses how the shoots are added or replaced in time and where they are positioned 

relative to each other, whether they have capacity to root and thus to form a clone, and 

whether they can resprout after disturbance from reserve buds. As these parameters are 

typically correlated, there is a limited number of architectural models to which plants may 

be classified. In contrast to architectural models in trees, architectural models in herbs have 

not been used for ecological analyses. Consequently, we studied whether herbaceous 

representatives of three most common architectural models of shoots (monopodial, 

sympodial annual, and sympodial long-lived) differ in the associated traits and in distribution 

along environmental gradients. We found that these models differ in mean leaf size, height 

at maturity and in clonal multiplication rate. While there are overall (not model-specific) 

relationships between leaf area and plant height (positive) and multiplication rate (negative), 

positive correlation between plant height, multiplication rate and lateral spread is absent in 

monopodial plants. Those results imply that although these models generally have specific 

range of trait values, there are common correlations and trade-offs across them. 

Architectural models represent therefore so far neglected constraint on plant functionality. 
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How do nitrogen availability and drought affect biomass allocation 

of the hemiparasite R. alectorolophus and three host species? 
 

Lotte Korell¹; Tobias Sandner¹; Diethart Matthies¹; Kristin Ludewig² 

lotte.korell@biologie.uni-marburg.de 

1 Philipps-University Marburg; 2 Justus-Liebig-Universität Giessen 

 

Climate change and nitrogen (N) deposition are major drivers of global change that may 

separately or interactively affect performance and allocation patterns of plants. N deposition 

may exacerbate the effect of drought stress on plants, as fertilisation increases growth but 

usually reduces relative allocation into roots (RMF), rendering plants more susceptible 

drought. The effects of N deposition and drought on performance and allocation may differ 

for hemiparasites, which are photosynthetically active plants that attach to the roots of host 

plants to obtain water and solutes from them. Moreover, as hemiparasite attachment may 

increase RMF of host plants, this may also affect the sensitivity of hosts to drought and N 

deposition. To test how nitrogen and drought influence host and hemiparasite performance 

and allocation patterns, and their interactions, we performed a full-factorial experiment in a 

climate chamber. We used Rhinanthus alectorolophus as hemiparasite and Dactylis 

glomerata, Medicago sativa and Sanguisorba minor together as host species and harvested 

above- and belowground biomass after five and ten weeks. RMF of D. glomerata decreased 

with N availability but increased with drought and hemiparasite attachment, particularly in 

the second harvest. RMF of M. sativa increased under drought only at the first harvest, while 

that of S. minor increased with drought and hemiparasite attachment but at the second 

harvest only. RMF of the hemiparasite was very low compared to that of host species, 

decreased with N availability in the first harvest, and increased with drought in second 

harvest. We found no interactions between treatments. Biomass allocation of the 

hemiparasite was weakly affected by size, but the allometric relationship changed 

particularly in response to N deposition. In contrast, plant size had a strong effect on the 

biomass allocation of the host species and depending on the harvest date and host species 

these allometric relationships were changed by our treatments. After adjusting for plant size, 

we found significant interactions between N deposition x drought x hemiparasite 

attachment in two host species. Our results thus illustrate that changes in biomass allocation 

are not just a byproduct of size but also depend on changing environmental conditions and 

hemiparasite attachment. 
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Growth of the alpine herb Rumex alpinus over four decades: effect 

of climate fluctuations and elevation 
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1 Institute of Botany of the CAS, v. v. i. 

 

Rapid warming in cold mountain areas over past 30 years have affected plant phenology, 

growth and productivity. Most of our knowledge about these effects comes from trees and 

shrubs, in which the effects of climate changes are preserved within the growth rings. Long-

term climate-induced responses in herbaceous plants have been rarely explored. In this 

study, we applied retrospective method of herbchronology, where morphological 

measurements of the width and length of rhizome segments (annual increments) and the 

numbers of leaf scars, inflorescence scars, dormant buds, and branches preserved on 

rhizomes were combined with anatomical analysis of annual growth-rings on cross-sections 

of rhizome segments. Using these methods we analyzed growth responses of Rumex alpinus 

to climate change for more than 40 years at seven sites along an altitudinal gradient (950ς

1,900 m a.s.l.) in the Low Tatra Mts., West Carpathians, Slovakia.  

We asked: How alpine herb R. alpinus respond to the climate warming in mountain 

environment? Growth of the species appeared to be quite sensitive to climate fluctuation 

and long-term warming trends. During the colder period (1980s) the growth was mainly 

controlled by the length of growing season, while during the warmer period (1990s-2000s), 

the leaf production and segment elongation was correlated mostly with July-August 

temperatures. Mean July-August temperatures increased in alpine zone from 13 to 17 °C 

over the past 40 years, and it was correlated with the increasing number of leaves from 9 to 

13 and the segment length from 14 to 32 mm.  

Similarly to well-studied woody plants, the selected herbaceous species also responded to 

the climate warming with enhanced growth and productivity. Herbochronological methods 

provide a promising tool box for future studies how herbs respond to climate fluctuations in 

alpine areas.  
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Transgenerational effects of mild heat in Arabidopsis thaliana show 

strong genotype specificity that is explained by climate at origin 
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1 University of Hohenheim (350b); 2 Radboud University Nijmegen; 3 University of 

Würzburg; 4 University of Hohenheim; 5 Wageningen University and Research Centre 

 

Transgenerational effects (TE) are increasingly recognized as an important source of 

phenotypic variation. However, it is unclear how environmental signals experienced in 

different preceding generations interact to shape the offspring phenotype. Also, studies on 

this topic, rarely include diverse genotypes and therefore provide results of limited 

generality.  

Here we present effects of grandparental and parental mild heat, and their combination, on 

the third generation phenotype of 14 Arabidopsis thaliana genotypes and test implications 

with a conceptual model.  

We observed strong evidence for genotype-specific TE. On average, A. thaliana accustomed 

to mild heat over two generations, indicating adaptive TE. Parental effects (PE) overruled 

grandparental effects in all traits but reproductive biomass. Flowering was accelerated by all 

TE. Notably, the PE on flowering time correlated stronger with climate at origin than with 

genomic relatedness, indicating that it evolved in regions with dry summers. This is further 

supported by the model that favoured this PE when summer heat started early and 

environments were correlated across generations.  

Our results suggest that A. thaliana can partly accustom to mild heat over two generations 

and genotype-specific PE show non-random evolutionary divergence across populations that 

may support climate change adaptation in the Mediterranean. 
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How do traits of pairs of congeneric species change along a 

precipitation gradient? 
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Predicting the response of vegetation to environmental and land-use change has become an 

important factor in recent theoretical and applied ecological research. One essential step is 

to determine the individual species' reactions, because individual plant species often show 

intraspecific variation. To find out how traits of pairs of congeneric species with usually 

different but partly overlapping distribution areas change with changing environmental 

conditions, we established 15 sites along a precipitation gradient in Mongolian rangelands, 

ǊŀƴƎƛƴƎ ŦǊƻƳ млп ƳƳ ǘƻ нпу ƳƳ ƳŜŀƴ ŀƴƴǳŀƭ ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ LǘΩǎ ŀ ƭŀǊƎŜ-scale transect over 

700 km from the dry desert steppe in the south to the forest steppe belt in northern central 

Mongolia. Each site was separated into five plots with changing grazing intensity, from highly 

grazed plots to almost ungrazed plots. We focused on the three species pairs Stipa krylovii 

and S. glareosa, Artemisia frigida and A. adamsii, Caragana microphylla and C. leucophloea, 

which are common species in the Mongolian rangelands. All measurements were carried out 

on eight healthy adult individuals per grazing level plot to cover the intraspecific variability 

within this plot. Just the case that not enough individuals could be found the trait 

measurements were performed on a reduced number of at least three individuals. We 

hypothesize that the trait values of the respective species gradually change and alternate 

according to their alternating distribution ranges along the gradients. To test this, we 

measured leaf economic (specific leaf area and leaf nutrients) and hydraulic traits (delta 13 

C) as well as traits characterizing species performances. Traits used for the characterization 

of individual performance were canopy height, plant width, individual plant coverage and 

aboveground biomass. These performance traits were chosen due to their high influence by 

water availability which is the limiting source in arid and semi-arid rangelands for the 

biomass development. Results of univariate as well as multivariate analyses will be 

presented and discussed on the poster. 
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Drought impacts on herbaceous plants ς separating resistance and 

resilience mechanisms 
 

Nicola Lechner; Katja Tielbörger 

nicola.lechner@uni-tuebingen.de 

University of Tübingen 

 

Global alterations in climate pose a challenge to ecosystems worldwide. Precipitation 

patterns are going to change and extreme events will occur more often. Therefore, it 

becomes more and more important to look at drought responses of different ecosystems. To 

test what happens to temperate herbaceous vegetation in decreasing summer precipitation 

we use a gradient of natural water availability on a low mountain range in southwest 

Germany (Swabian Alb). We established field experiments in beech forests and nutrient-

poor grasslands in sites with low and high water availability for investigating the question 

how important the climatic history is for the drought response of plant populations. We 

thereby want to disentangle resistance (system stays unchanged despite disturbance) and 

resilience (system returns to reference state after disturbance) mechanisms in plant 

responses and find out if preadaptation of plant populations to a lower mean or higher 

variability results in different responses to different types of drought. To simulate different 

drought scenarios we will establish rainout shelters, which simulate mild and extreme 

drought events (equivalent to a 25- and 1000-year return period respectively). We will 

simulate permanent mild drought, short-term extreme drought and long-term extreme 

drought. We hypothesize that forests and grasslands that grow in regions with naturally low 

water availability will exhibit more resistance to permanent drought than plant communities 

that grow under high water availability. Plant communities that grow in regions with variable 

conditions of water availability would exhibit higher resilience to extreme drought than plant 

communities that grow under constant water availability. To control for the ecosystem 

response, vegetation surveys will be carried out every year. Additionally, we predict that 

inter- and intraspecific diversity plays an important role in the drought response of a system. 

We will therefore investigate in experiments, which manipulate diversity as well. 
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Species and genetic diversity interact to increase invasion resistance 

of plant communities 
 

Zhiyong Liao¹; Svenja Block; Oliver Bossdorf; Madalin Parepa 

zhiyong.liao@biologie.uni-tuebingen.de 

1 Institute of Evolution & Ecology, University of Tübingen 

 

Diversity is known to increase the invasion resistance of plant communities. One explanation 

for this, as stated by the biotic resistance hypothesis, is that more diverse communities are 

better able to use the available resources, thus leaving a lower amount available for 

invaders. Many studies have confirmed this hypothesis for species diversity and some for 

genetic diversity, but so far the relative roles and potential interactions of these two 

dimensions of diversity were never tested together. 

Two of the most important plant invaders in the temperate regions of Europe and North 

America are the invasive knotweeds Fallopia japonica and F. x bohemica: tall perennial forbs 

from Eastern Asia. Invasive knotweeds are known to benefit from environmental variability 

as they are more successful when the nutrient supply is fluctuating. We hypothesize that 

both genetic and species diversity of native communities will increase their overall biotic 

resistance, and that the positive effects of nutrient fluctuations on knotweed invasion will 

thus be diminished in more diverse communities. To test this, we established mesocosms 

with native communities each consisting of 16 plant individuals, with two levels of species 

diversity (1 vs 4 species) and two levels of genetic diversity ( 1 vs 4 genotypes within species) 

in a full factorial design. Each mesocosm was artificially invaded by one of the two knotweed 

species planted as rhizome in the center of the matrix, and the mesocosms were then 

supplied with either constant or a fluctuating nutrient supply over a period of 140 days. 

We found that species diversity reduced knotweed dominance by 40%. Genetic diversity 

reduced knotweed dominance by a further 10%, but only in the species-diverse 

communities. Fluctuating resources generally increased knotweed performance, but, 

contrary to our expectation, species or genetic diversity of the natives had no effect on this. 

Our results demonstrate that native diversity can resist a strong invader and that both 

species and genetic diversity play a significant role, in this respect. However, the effects of 

genetic diversity are generally smaller than and depend on species diversity. 
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Effect of landscape structure on gene flow and plant population 

structure 
 

Sissi Lozada Gobilard¹; Jasmin Joshi; Ralph Tiedeman 

sissi.lozada@gmail.com 

1 University of Potsdam 

 

Kettle holes or infield ponds are small water bodies of glacial origin that can be classified as 

ephemeral or permanent. In north-eastern Germany, they are frequent landscape elements 

widespread even within intensive agricultural areas. Infield ponds provide semi-natural 

habitats for wetland and aquatic vascular plants and arable wild plants. The occurrence and 

distribution of species through a 'matrix' of managed fields is expected to differ considering 

habitat requirements as well as species' persistence and dispersal traits. An earlier study 

showed that species richness was higher in more permanent pond sites. However, average 

seed longevity of species and the proportion of non-perennial species was higher in more 

ephemeral infield ponds. To investigate the connectivity, i.e. the gene flow, among infield 

ponds, we chose one typical wetland species: Oenanthe aquatica. Our aim was to identify 

which landscape elements and habitat characteristics influence plant population genetic 

patterns. Therefore, we combined field plant-performance and genetic structure data of our 

selected species and analysed for patterns possibly associated with the landscape structure. 

This study investigates the importance to conserve infield ponds as a source of plant 

diversity and provides insights about the role of the landscape in shaping metapopulation 

dynamics and connectivity. 
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WHICH PLANT TRAITS SHOW LOCAL ADAPTATION? A multispecies 

experiment about population differentiation in neutral molecular 

and potentially adaptive phenotypic traits  
 

Anna-Maria Madaj; Stefan Michalski; Walter Durka 

Anna.Madaj@gmx.de 

UFZ-Helmholtz Centre for Environmental Research 

 

Most plant species exist in many partially isolated subpopulations. Depending on the 

strength of the evolutionary drivers, like environmental conditions, subpopulations become 

differentiated, genetically and phenotypically, across space over time.  This variation is often 

interpreted as an indication of local adaptation, where species change their genetic 

composition by increasing the frequencies of genotypes that produce phenotypes with 

higher fitness. However the phenotypic variation may either be due to adaptive processes, 

i.e. natural selection, but can also be due to neutral processes, like genetic drift and gene 

flow. Thus only a comparison of the phenotypic variation and independent measures of 

neutral genetic variation allow assessing whether plant traits are locally adapted.  

We assessed both neutral genetic variation (AFLP-markers) and a range of morphological, 

fitness and phenological traits in 6 plant species from multiple source populations, all of 

them located in Central Germany. To identify species and traits that are likely due to local 

adaptation we performed PST-FST comparisons, by comparing neutral marker divergence 

(FST) and the divergence in phenotypic traits (PST).  

In all species, the source populations were significantly genetically differentiated in 

molecular markers, ranging from FST = 0.06 in Arrhenatherum elatius to FST = 0.26 in Achillea 

millefolium. In all species, the source populations were also phenotypically differentiated in 

several traits. However, specific leaf area (SLA) was never differentiated.  

The PST-FST comparisons suggested that phenotypic divergence is likely due to divergent 

selection, resulting in local adaptation, for a number of species/trait combinations. Among 

species, Achillea millefolium showed the largest number of adapted traits. Among traits, leaf 

width and the number of inflorescences were most commonly under selection. 
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Fluctuating asymmetry in plants along environmental gradients and 

the role of biotic interactions 
 

Maria Majekova; Bettina Springer; Michal Gruntman; Katja Tielbörger 

maria.majekova@gmail.com 

 

Fluctuating asymmetry represents the random and non-directional deviations from perfect 

bilaterally symmetrical morphological structures. It is the most commonly used estimate of 

developmental instability, which reflects the ability of an organism to buffer its development 

against environmental stress. Based on the assumption that environmental stress reduces 

the ability of an organism to maintain developmental precision, we should expect an 

increase in fluctuating asymmetry with an increase of environmental stress. However, 

previous studies showed mixed results and have left the question unanswered. Here, we 

evaluate this assumption by measuring fluctuating asymmetry on natural gradients with 

differing stress factors and species pool (productivity gradient, aridity gradient, elevation 

gradient), as well as in controlled greenhouse conditions (drought experiment). We also 

investigate the possible effects of positive plant-plant interactions on fluctuating asymmetry 

in the field along our aridity gradient. 
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Germination and survival of species at home sites vs. new sites - 

along an altitudinal gradient in the Central Alps 
 

Vera Margreiter; Brigitta Erschbamer 

Vera.Margreiter@uibk.ac.at 

Institute of Botany 

 

In a changing climate, species able to adapt quickly will have major advantages compared to 

species, which are locally adapted. Species from high altitudes may therefore, be highly 

vulnerable as they are specialists for extreme habitats. Such species could be the losers of 

climate change. In contrast, ubiquitous species or species from lower altitudes probably 

have a higher adaptive ability or are pre-adapted, and they should be able to migrate to 

higher altitudes in the course of climate warming.  

Within a PhD project, species from different altitudinal belts and with different life forms 

(herbs, grasses, cushion plants) were sown along an altitudinal gradient in the Central Alps, 

to observe germination and seedling survival (establishment). Effects of altitude, soil 

composition, presence of established species, and provenance of the seeds of the target 

species will be studied. One of the major tasks is to check if germination and establishment 

are governed by facilitation via established plants or below-/above-ground competition. The 

PhD also includes two propagule types: seeds and bulbils, which gives the possibility to 

compare vegetative and sexual reproduction modes, as vegetative reproduction plays a 

major role in alpine habitats. 

The field experiment was carried out in the Inner Ötz Valley, Austria. Seed sowing was 

performed in 2000 m, 2300 m, 2600 m, 2900 m a.s.l. Site preparation included 3 plots (1 m²) 

per altitude and ring embedding for sowing. Each approach was done with 4 replicates and 

100 seeds per species and ring. The number of seedlings will be observed at the beginning 

and at the end of the first and the second growing season. The adaptive ability will be 

measured via biomass at the end of the experiment. 

¢ƘŜ tƘ5 ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ά!ƭǇƛƴŜ {ŜŜŘ /ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ wŜǎŜŀǊŎƘ bŜǘǿƻǊƪέΣ ŀ ǇǊƻƧŜŎǘ ŦǳƴŘŜŘ 

ōȅ ά¢ƘŜ 5ŀǾƛŘ ŀƴŘ /ƭŀǳŘƛŀ IŀǊŘƛƴƎ CƻǳƴŘŀǘƛƻƴΣ wƻȅŀƭ .ƻǘŀƴƛŎ DŀǊŘŜƴǎΣ YŜǿ ό¦YύέΦ 
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C:N:P seed stoichiometry 
 

¢ŜǊŜȊŀ aŀǑƪƻǾłΤ ¢ƻƳŀǎ IŜǊōŜƴ 

tereza.maskova@natur.cuni.cz 

 

Maternal care is one of the key components of fitness in organisms. The magnitude of 

maternal care is driven by the evolutionary optimization by mortality patterns of offspring, 

and therefore it is often fine-tuned to the expected environment where the offspring 

develop. In plants, the key component of the maternal care is the provision of the offspring 

by resources in the seed and is primarily determined by the seed mass.  

However, seed mass is not the only determinant of maternal care. Content of major nutrient 

components such as nonstructural carbon, nitrogen and phosphorus in seeds exhibits 

enormous variation across species. C:N:P stoichiometry of seeds should thus be viewed as 

part of the C:N:P stoichiometry limitations which is one of the key drivers of organism 

mineral balance and of ecosystem dynamics. It constrains photosynthesis and growth, 

affects seedling development and drives patterns of herbivory. 

Patterns of seed traits show that evolution of seed traits has been strongly shaped by 

environmental conditions where the plants occur. This should concern nutrient 

stoichiometry as well, as an emerging seedling may encounter very different conditions and 

hence different resource limitations: in shaded conditions, it will experience carbon 

limitation, whereas nutrient-poor conditions will result into nitrogen or phosphorus 

limitation. It is likely that the chance of the emerging seedling to survive under conditions 

with a particular limiting nutrient will be boosted if the seed has abundant provision of that 

nutrient. Good provision of seeds with nutrients that are limiting may hence strongly 

contribute to their survival. Therefore individual plant species should thus be selected to 

change nutrient proportions in the seeds to match the conditions where their seedlings 

typically emerge. 

We had to assemble comparative data on nutrient stoichiometry. We measured amount of 

nitrogen, phosphorus and nonstructural carbon in seeds of 385 Eudicot species from 42 

families selected to cover a wide range of seed mass and phylogenetic diversity. We 

assembled information on nutrient and light availability of their typical habitats. Linking 

these two data sets provided to test the hypothesized relationship between nutrient 

stoichiometry and expected environmental conditions of the seedling. 
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Neighbor competition and climatic origin have surprisingly little 

effect on germination speed and germination fraction 
 

Johannes Metz¹; Hanna Freundt 

johmetz@uni-potsdam.de 

1 University of Potsdam 

 

Germination is the crucial transition from the most resistant stage a plant can take (seed) to 

its most vulnerable stage (seedling). It comprises two aspects: i) germination fraction, i.e. the 

decision whether to germinate at all or to stay dormant, and ii) germination speed, i.e. the 

time required for germination. However, surprisingly little ecological theory is established 

about how both aspects of this crucial transition are affected by environmental factors.  

Here, we tested whether climatic origin and the presence of neighboring seeds affected both 

aspects, germination fraction and germination speed. We used 14 populations of the annual 

Mediterranean grass Brachypodium hybridum, originating from a steep natural rainfall 

gradient in Israel (114-954mm). We germinated its seeds with/out seed addition of four 

potentially competing species under near-natural conditions in the greenhouse. Germination 

fraction (proportion of germinated seeds) and germination speed (days until seedling 

emergence) were quantified, as well as the competitive effect of Brachypodium seeds on 

germination fraction of neighbor species. 

Germination fraction was generally very high (approx. 83%) and mean germination speed 

was approx. 9.6 days. Surprisingly, the effects of neighboring seeds and of climatic origin 

were negligible on both parameters.  

Our results thus contradict the theory that lower germination is favored in unpredictable 

(i.e. more arid) environments and corroborate that grasses use different mechanisms to 

cope with unpredictability. Most intriguingly however, we suggest that germination speed is 

a surprisingly constant trait that is little affected by climatic origin or the presence of 

neighboring seeds. 
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What affects population trends of the protected orchid Dactylorhiza 

majalis in NE Germany? 
 

Johannes Metz¹; Marie Poppei; Katja Geißler; Michael Ristow 

johmetz@uni-potsdam.de 

1 University of Potsdam 

 

Using an extensive data set, we analyzed the effects of different management strategies 

(grazing, early vs. late mowing), climatic parameters (winter cold, spring temperature, spring 

precipitation) and habitat size on long-term population trends of Dactylorhiza majalis, an 

endangered and protected wetland orchid in Germany.  

We compiled yearly census data for 51 populations from nature reserves in Brandenburg, NE 

Germany, spanning between 6 and 38 years per population. These long-term data were 

complemented in 2016 with field measurements of population structure, accompanying 

vegetation and abiotic parameters.  

Most populations were stable or showed positive trends; c.30% of the populations declined. 

These trends were remarkably related to habitat size: populations in larger habitats 

increased while those in small habitats declined. Warmer spring temperatures and more 

spring precipitation tended to increase population sizes, while winter cold (mean January 

temperature) had no significant effect. No difference was detected between the three 

management strategies. 

Our results highlight the importance of conserving larger habitats for this wetland orchid. 

Apparently, small habitats provide insufficient habitat quality and/or harbor less viable 

populations. The positive effects of warmer and rainier spring conditions suggests that D. 

majalis is not principally threatened by ongoing climate change ς at least within the 

temperature range encountered during our study period and considering the uncertainty of 

predicting regional and seasonal rainfall scenarios. 
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Establishment of Jacobaea vulgaris - the role of genotypic diversity, 

propagule pressure and microsite availability 
 

Jan Michaelis; Alexandra Erfmeier¹ 

jm.michaelis@yahoo.de 

1 Institute for Ecosystem Research, CAU Kiel 

 

High genotypic diversity, propagule pressure and microsite availability are considered factors 

which facilitate the establishment success of invasive as well as native expansive 

populations. Genotypic diversity is expected to play a key role when conditions for 

establishment are harsh, e.g. at low levels of propagule pressure and microsite availability.  

Jacobaea vulgaris (Gaertn.) is native to Eurasia, but has become problematically expanding 

across Northern Germany recently. It was thus used as model organism in two seed addition 

experiments manipulating genotypic diversity by applying seed mixtures from populations 

growing far apart from another and mixtures from populations growing in close proximity 

(mean distances 117 vs. 27 km). Furthermore, seeds from within single populations and seed 

families were used. These four levels were assumed to represent a gradient of decreasing 

genotypic diversity. In experiment I, the role of microsite availability was tested in containers 

by planting competing Festuca rubra (L.) in three density levels and adding seeds of all 

diversity levels at constant propagule pressure. In experiment II, three levels of seed density 

were applied accordingly when keeping microsite availability constant. Both experiments 

comprised 252 containers in total and were carried out in a common garden environment. 

Seed density and microsite availability both had significant effects on J. vulgaris 

establishment. High seed density showed positive effects in early establishment, while high 

microsite availability notably facilitated establishment subsequent to initial seed emergence. 

Genotypic diversity had a significant effect, but displayed interactions with neither of the 

other factors. Contrary to our expectations, establishment success was highest for mixtures 

of low diversity. This finding indicates that in expanding J. vulgaris populations, low diversity 

does not necessarily need to have negative effects on establishment. Alternatively, 

genotypic diversity provided in the offspring of single individuals is sufficient for 

establishment under various environmental conditions. The results illustrate the high 

expansion potential of J. vulgaris in open soil situations and the importance of disturbance 

for natural range expansions. Since J. vulgaris is invasive in many other parts of the world, it 

is of utter interest to detect potential differences in mechanisms operating in native and 

invasive populations. 



Posters in alphabetical order  POPBIO 2017 Halle 

96 

Differential plasticity to varying winter temperatures, diversity 

patterns and signatures of selection along the latitudinal 

distribution of the widespread grassland plant Arrhenatherum 

elatius 
 

Stefan Michalski 

Stefan.michalski@ufz.de 

Helmholtz-Centre for Environmental Research - UFZ 

 

Across Europe, genetic diversity can be expected to decline towards the North because of 

stochastic and selective effects which may imply diminished phenotypic variation and less 

potential for future genetic adaptations to environmental change. Understanding such 

latitudinal patterns can aid provenance selection for breeding or assisted migration 

approaches. In an experiment simulating different winter temperatures we assessed genetic 

diversity and differentiation and plasticity in quantitative traits for natural populations of the 

grass Arrhenatherum elatius originating from a large latitudinal gradient. In general, 

populations from the North grew smaller and had a lower flowering probability. Towards the 

North, heritability for biomass production significantly declined. Genetic differentiation in 

plant height and probability of flowering was very strong and significantly higher than under 

neutral expectations derived from SNP data, suggesting adaptive differentiation. 

Differentiation in biomass production did not exceed neutral genetic differentiation. Our 

results demonstrate that genetic diversity and trait differentiation patterns along a 

latitudinal gradient are shaped by both local selection and genetic drift. Populations in the 

South may harbor a larger adaptive potential to varying mid-winter temperatures than 

populations in the North, as suggested by a higher heritability and stronger plastic behavior 

for biomass production. 
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Indications for a non-ƳƻŘŜƭ Ǉƭŀƴǘ ǎǇŜŎƛŜǎΩ ƳƛŎǊƻ-geographic 

adaptation to reduced water availability 
 

Christina Magdalena Müller; Marc Strickert; Burkhard Linke; Itamar Gilad¹; 

Yaron Ziv²; Volker Wissemann; Birgit Gemeinholzer³ 

birgit.gemeinholzer@bot1.bio.uni-giessen.de 

1 Ben-Gurion University of the Negev; 2 Ben Gurion University of the Negev; 3 JLU Giessen 

 

As species approach their ecological limits their populations typically become smaller and 

more fragmented. These range-edge populations are more likely to maintain specialized 

genotypes that are particularly well-adapted to their harsh or extreme climates. We found 

evidence for this by investigating the genetic pattern of 12 fragmented Catananche lutea 

populations at their range-edge in Israel along a strong precipitation gradient by applying 

Genotype by Sequencing (GBS). In the investigation area within a distance of 45 km the 

annual rainfall changes rapidly from 400 to 318 mm per year without significant temperature 

changes. Our GBS data (28 266 SNP´s, 120 individuals) revealed strongly structured 

ǇƻǇǳƭŀǘƛƻƴǎ ό!ah±! ʊ{¢ Ґ лΦнфΤ tғлΦллмύ ǿƛǘƘ ƎǊŀŘǳŀƭ ŘƛŦŦŜǊŜƴǘƛŀǘƛƻƴ ǘƻǿŀǊŘǎ ǊŀƴƎŜ ŜŘƎŜΦ 

Significant isolation-by-distance (IBD; Mantel test r: 0.39; P = 0.001) patterns suggest 

differentiation as result of drift and dispersal limitation. Significant isolation by environment 

(IBE; Mantel test r: 0.52; P = 0.001) patterns suggest adaptation to precipitation. By applying 

the Latent Factor Mixed Models (LFMM) to correlate annual precipitation with GBS data 5 

outlier loci potentially are under selection, which were also found by other softwares 

(BAYESCAN, LOSITAN). The observed pattern is typical for populations distributed across 

climatic gradients but were rarely found at this micro-geographic scale. Furthermore, IBD-

IBE-associations by means of climatic variables at larger geographic scales commonly 

comprise temperature and precipitation changes without the possibility to detangle one 

cause from another. In contrast, at our micro-geographic scales only precipitation changed 

along the gradient implying that the detected outlier loci are most probably solely linked to 

reduced water availability. 
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Transgenerational plasticity as an important mechanism affecting 

response of clonal species to changing climate 
 

Zuzana Munzbergova; Vera Hadincova 

zuzmun@natur.cuni.cz 

 

1. In spite of the increasing number of studies on the importance of transgenerational 

plasticity for species response to novel environments, its effects on species ability to 

respond to climate change are still largely unexplored.  

2. We study the importance of transgenerational plasticity for response of a clonal species 

Festuca rubra. Individuals from four natural populations representing two levels of 

temperature and two levels of precipitation, were cultivated in four growth chambers that 

simulate the temperature and precipitation of origin of the populations (maternal phase). 

Each population was represented in each growth chamber. After six months, single young 

ramets of these plants were reshuffled among the growth chambers and let to grow for 

additional two months (offspring phase).  

3. The results show that transgenerational effects (i.e. maternal phase conditions) 

significantly modify species response to novel climates and the direction and intensity of the 

response depend on the climate of origin of the plants. For traits related to recourse 

acquisition, the conditions of maternal phase, either alone or in interaction mainly with 

climate of origin, had stronger effect than the conditions of cultivation. Overall, the maternal 

climate interacted more intensively with the climate of origin than with the offspring 

climate. The direction of the effect of the maternal climate was of different direction and 

intensity depending on plant origin and trait studied.  

4. The data demonstrated strong significant effects of conditions during maternal phase on 

species response to novel climates. These transgenerational affects were, however, not 

adaptive. Still, transgenerational plasticity may be an important driver of species response to 

novel conditions across clonal generations. These effects thus need to be carefully 

considered in future studies exploring species response to novel climates. This will also have 

strong effects on species performance under increasingly variable climates expected to 

occur with the climate change. 
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Adaptation to herbivory in clonal grass Festuca rubra 
 

Wŀƴŀ YƴŀǇǇƻǾłΤ 5ŀƴŀ ¿ƛŘƭƛŎƪłΤ ¢ƻƳłǑ YŀŘƭŜŎΤ aƛŎƘŀƭ YƴŀǇǇΤ ±ŜǊƻǎƭŀǾŀ 

Hadincova; Zuzana Munzbergova 

zuzmun@natur.cuni.cz 

 

Clones of Festuca rubra from four Norwegian populations (two alpine and two boreal) were 

exposed to feeding of Coenonympha pamphillus larvae and their growth was compared with 

genetically identical control individuals. We asked whether populations originating from 

different climatic conditions differ (i) in constitutive traits related to herbivory, (ii) in 

tolerance to herbivory and (iii) in ability to suppress generalist herbivore. We hypothesized 

that alpine populations will be (i) less adapted in constitutive traits, (ii) more negatively 

affected by similar herbivore pressure and (iii) suppress herbivore less effectively than 

boreal populations.  

Alpine populations had lower concentrations of Silica in leaf tissues. The four populations 

also significantly differed in leaf concentrations of N and total phenols and initial plant size. 

Alpine plants lost more biomass due to herbivory than boreal plants, but the difference was 

almost entirely due to higher larval survival on alpine plants. In contrast to higher survival, 

larvae needed more time to complete development on alpine plants, probably due to lower 

amount and quality of food. Considering overall variability, larval survival was negatively 

related to Silica leaf content. At within-population level, larval survival was higher at plants 

with higher content of phenols and lower content of C and C:N. 

Our data support presumption that alpine populations with low probability to encounter 

herbivore are less adapted to suppress its feeding and suffer more of herbivory. In case of 

Festuca rubra, adaptation was mediated by higher levels of Silica in tissues of boreal plants. 

 

  



Posters in alphabetical order  POPBIO 2017 Halle 

100 

On the need of standardized protocols for collecting longevity, 

clonality and resprouting traits: directions and challenges 
 

DƛŀƴƭǳƛƎƛ hǘǘŀǾƛŀƴƛцΤ Wŀƴŀ aŀǊǘƝƴƪƻǾłΤ Wƛǘƪŀ YƭƛƳŜǑƻǾł 

gianluigi.ottaviani@ibot.cas.cz 

1 Academy of Sciences of the Czech Republic 

 

Plant ecology research made great advances thanks to comparing data worldwide, that has 

facilitated global syntheses of ecological processes relevant to plant fitness and 

assemblages. It is not random that this progress corresponded to the publication of 

standardized protocols for plant traits collection. These handbooks are primarily focused on 

traits related to two functions: nutrient acquisition and retention strategies, and 

reproduction. Indeed, more than 90% of those handbooks is devoted to the description of 

traits related to these functions (e.g. leaf, stem, root, seed, flowering).  

Traits related to other key functions (on-spot persistence, space occupancy, recovery after 

damage) have been marginally described, and many details are lacking, because these traits 

are hard to collect in the field, time consuming, and clear identification of the sampling unit 

is sometimes difficult. Traits informative on these less-studied functions refer to plants 

modular structure. We argue that standardizing the collection of these traits is feasible, and 

we provide some description and collection guidelines. We identify three trait-groups: 

1- Longevity: informing on plant capacity to persist in a given spot. It links to the ability of 

plants to overcome stressful periods. Dendrochronological and herbchronological methods 

could facilitate gathering comparable data globally. 

2- Clonality: associated with plant capacity to occupy space and resources by means of 

lateral spread spacers, clonal growth organs, and potentially independent clonal offsprings 

(ramets). This trait-group is highly challenging to standardize. For example, recognizing 

ramets from genet may not be always straightforward, and clonal organs may be described 

differently among regions. 

3- Resprouting: ability to recover after seasonal rest, and injury caused by biotic and abiotic 

forces. Resprouting depends on two plant resources. a) Buds - bank size, distribution, 

location in relation to soil, protections by plant structure; and b) carbohydrates storages - 

concentration and pooling in specialized organs and roots. Challenging to standardize as the 

placement of majority of bud-bearing organs are belowground, frequently intermingled with 

each other. 

We suggest that providing standardized operational guidelines for collecting longevity, 

clonality and resprouting traits is compelling. If included in global analyses these traits could 

complement our understanding of plant ecological strategies. 



Posters in alphabetical order  POPBIO 2017 Halle 

101 

The stages of establishment of rare semi-dry grassland forbs are 

differently affected by vegetation density and seed size 
 

Monika Partzsch¹; Maria Faulhaber; Tim Meier 

monika.partzsch@botanik.uni-halle.de 

1 Martin-Luther-University Halle-Wittenberg 

 

Establishment is the most sensitive process in the life-cycle of plant species and include 

different stages such as seed germination and survival and growth of the seedlings and 

juveniles. It can be affected by environmental factors and particular plant traits. We 

hypothesised that the recently expanding tussock grass Festuca rupicola negatively affects 

the establishment of semi-dry forbs, which is positively correlated with increasing seed size.  

In a garden experiment, we investigated the establishment of seven forbs in grass stands of 

varying densities representing a seed size gradient from smallest to largest: Veronica spicata 

< Dianthus carthusianorum < Plantago media < Biscutella laevigata < Filipendula vulgaris < 

Scabiosa ochroleuca < Sanguisorba minor. Twenty seeds from each forb were sown into pots 

with zero, one, two and three grass individuals and germination, survival and growth were 

monitored for approximately one year.  

As expected, increasing grass density negatively affected the two stages of establishment, 

whereby survival of the seedlings was stronger reduced than seed germination. Contrary to 

our expectation, seed size did not influence any of growth parameters measured and seed 

size of all species correlated neither to germination nor survival. The response of each 

individual species varied from zero or weak to strong with respect to grass density. Festuca 

rupicola therefore acts as a strong competitor against the establishment of adolescent forbs, 

irrespective of their seed size, and its spread lowers species diversity in semi-dry grasslands. 
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Does biparental inbreeding explain the geographical 

parthenogenesis pattern in an arcto-alpine species Hieracium 

alpinum (Asteraceae)? 
 

Wŀƴ tƛƴŎцΤ aŀǘǘƘƛŀǎ IŀǊǘƳŀƴƴцΤ ±Ɲǘ [ŀǘȊŜƭчΤ WƛƴŘǌƛŎƘ /ƘǊǘŜƪчΤ tŀǘrik Mráz¹ 

pinc.honza@gmail.com 

1 Charles University in Prague; 2 Academy of Sciences of the Czech Republic 

 

Metapopulation hypothesis suggests that asexual organisms, when compared to their sexual 

relatives, are better colonizers in marginal and subdivided habitats with high colonization / 

extinction dynamics due to an avoidance of negative effect of inbreeding in small 

populations. This initial colonization advantage of asexuals might tentatively explain 

geographical parthenogenesis (GP) ς a phenomenon when asexuals occupy larger ranges 

which are often shifted to higher latitudes than sexuals do. In our experimental study we 

tested whether biparental inbreeding (crosses between at least half-sibs) will lead to the 

substantial fitness decrease in diploid Hieracium alpinum cytotype. This arcto-alpine species 

exhibits typical GP pattern where strictly sexual diploid populations occupy substantially 

smaller range when compared to triploid strictly apomictic populations which range is 

moreover shifted to northern latitudes. We further tested whether the negative effect of 

inbreeding is stronger in the presence of Nardus stricta, a natural grass competitor, and 

whether inbreeding depression could be caused by epigenetic processes. 

Our results did not find significantly negative effect of inbreeding in diploid cytotype in most 

of vegetative and generative traits, but biomass which was significantly lower in inbreed 

than in outbreed lineages. This effect was not context-dependent ς the presence of 

competitor negatively affected the biomass of both outbred and inbred lineages in similar 

way. In contrast to our expectations, germination rate was higher in inbred that outbred 

lineages. This pattern was, however, likely affected by increased level of seed dormancy in 

outbred lineages and not by lowered level of seed viability. Application of demethylation 

agent (azacytidine) on germinated seeds lowered rate of seed dormancy, but had no effect 

on other traits measured on seedlings and adult plants. 

Our results suggest that biparental inbreeding evaluated in the F1 generation does not 

provide strengthfull explanation for the geographical parthenogenesis pattern observed in 

Hieracium alpinum. 
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Silene acaulis s. lat. ς safe site for other plant species? 
 

Katharina Ramskogler; Brigitta Erschbamer¹ 

Katharina.Ramskogler@student.uibk.ac.at 

1 University of Innsbruck 

 

At high altitudes, facilitation was recognized as an essential interaction between plant 

species. Plant cushions are probably an ideal growth form, offering better environmental 

conditions and protection for newly establishing species. 

Within a master thesis, cushions of Silene acaulis s. lat. were investigated along altitudinal 

transects in three geologically and microclimatically different areas of the Tyrolean Alps, 

Austria. We hypothesized that the cushions of S. acaulis s. lat. favour the colonization of 

other plants. We used two approaches: (i) counting species and estimating their cover within 

the cushions in comparison to control plots outside the cushions; (ii) checking the survival of 

planted individuals within the cushions and in control plots outside. For this experimental 

approach, plantlets of Poa alpina were collected at the individual sites and sown into 

cushions and control plots. We expected a higher survival rate within the cushions. 

The three study sites were at the Mt. Saile (2,404 m a.s.l.) in the Stubaier Alps, at Mt. 

Glungezer (2,667 m a.s.l.) in the Tuxer Alps and at the Liebener Rippe/Rotmoos Valley (2,800 

m a.s.l.) in the Oetztaler Alps. The recordings were performed every 50 m from the treeline 

ecotone to the alpine grasslands and the pioneer vegetation, respectively, using a frame of 

25 x 25 cm with 25 grid cells. A total of 45 to 55 cushions were monitored per study site in 

2015. At the end of August 2015, plantlets of Poa alpina were collected at each study site. 30 

plantlets were planted inside and outside of S. acaulis s. lat. cushions with 5 replicates per 

site at the uppermost limit of each transect. At the end of July 2016 the plantlet survival was 

recorded.  

In the uppermost cushions we counted a maximum of 12 and a minimum of four species per 

cushion. The experiment with Poa alpina plantlets showed a higher survival rate inside the 

cushions at all three study sites, however, only at the lowest mountain a significantly higher 

number of plantlets survived within the cushions.  
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InExsitu - Does ex situ cultivation of threatened plant species in 

botanical gardens lead to loss of adaptation to the wild? 
 

Robert Rauschkolb¹; Johannes Scheepens²; Liliana Szczeparska 

Robert.rauschkolb@student.uni-tuebingen.de 

1 Universität Tübingen; 2 University of Tübingen 

 

Anthropogenic environmental factors such as intensive agriculture and development 

projects caused rapid declines in global plant diversity during the last decades, and this 

pattern does not seem to change anytime soon. To prevent extinction of plant species, 

numerous botanical gardens responded with creating ex situ collections of threatened 

species. These collections function as a source for seeds and plant material for restocking 

natural populations if they are threatened by extinction or after they already have gone 

extinct in the wild. 

Since environmental conditions in botanical gardens likely differ from those in the original 

habitats of cultivated plant species, ex situ collections may lose adaptation to the wild and 

instead adapt to the cultivation environment. The genetic differentiation between the wild 

and cultivated populations likely depends on (1) the time since cultivation, (2) thŜ ǎǇŜŎƛŜǎΩ 

generation rate (annual, biennial, perennial), (3) the size of the wild and cultivated 

populations (affecting neutral genetic drift), (4) the selection pressure and (5) the available 

adaptive genetic variation. 

In this study, we compare plant populations cultivated in the Botanical Garden of the 

University of Tübingen with their original wild populations. We study four threatened 

species, Anthriscus sylvestris subs. stenophylla and Bromus grossus, Sisymbrium austriacum, 

Trifolium spadiceum, which original populations are located on the Swabian Alb and which 

are cultivated since 8, 8, 9 and 4 years, respectively. 

In Summer 2016 we collected seeds from the botanical garden and the original wild 

populations, and in February 2017 we started germination experiments in Petri dishes. After 

germination we planted seedlings in pots to perform common garden experiments in the 

greenhouse. For each species we will apply a specific treatment representing a key 

ecological difference between the original habitats and the conditions in the botanical 

garden, i.e. which the wild and cultivated populations may have adapted to. 

Rapid evolution under cultivation conditions may seriously compromise efforts to preserve 

our biodiversity. The results of our experiments may increase the understanding of such 

evolutionary processes and may help to optimize cultivation conditions from an evolutionary 

point of view. 
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The effect of density and nutrient supply on biomass production 

and allocation: A study with 43 grassland species 
 

Finn Rehling; Diethart Matthies 

rehling@uni-marburg.de 

Philipps-University Marburg 

 

It has been suggested that in mesic habitats competition for aboveground resources limits 

the growth of plants more severely than competition for belowground resources. In 

response to shading from competing individuals, plants should increase the relative 

allocation of biomass into stems at the expense of leaves and roots at high plant densities.  

In this study, we addressed the question of how the effect of plant density on biomass 

production and allocation depends on nutrient supply and species characteristics. 43 

grassland species were grown at different densities (1, 8, and 64 individuals per pot) at high 

and low nutrient supplies in a common garden. The species differed in life span (annual vs. 

perennial), growth form (rosette vs. non-rosette), their affiliation to functional groups (grass 

vs. herbs vs. legumes) and their realised niche with respect to nutrients (Ellenberg nutrient 

indicator value).  

The biomass and survival of individuals decreased at high densities, especially at high 

nutrient supply. Plants allocated more biomass to roots at low nutrients and at high density, 

but there was no interaction between these factors. In addition, species differed strongly in 

biomass allocation depending on their traits, but only functional group and life span 

influenced plant responses to density and nutrient supply.  

In conclusion, the intensity of intraspecific competition was stronger at high nutrient supply, 

but there was no such interactive effect of nutrient supply and density on biomass 

allocation. In contrast to previous findings, our results suggest that competition for 

belowground resources was consistently more important than that for aboveground 

resources. Moreover, this study highlights the importance of trait differences for the 

responses of plants to density and nutrient availability. 
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Population genetic analyses of partially clonal plants ς practice, 

predictions and paradigms 
 

Katja Reichel 

katja.reichel@fu-berlin.de 

FU Berlin 

 

It is estimated that more than two thirds of all plant species are capable of clonal 

reproduction in a broad sense. Despite this circumstance, standards for collecting and 

interpreting genetic data from partially clonal plant populations are still under debate. In 

consequence, highly clonal species are either being avoided as study objects, or there is 

considerable insecurity about the conclusions of population genetic investigations on clonal 

plants.  

This talk provides a review of the current knowledge and discussion, both in terms of 

theoretical predictions and of their practical implications for planning and conducting 

population genetic studies on clonal plants. Starting from an overview of the population 

genetic effects of clonal reproduction, we explore the potential influence of partial clonality 

on different population genetic indices, such as FIS. Based on this information, we then 

address some of the recurrent questions for population genetic studies of clonal organisms: 

Which markers can be used? Should repeated genotypes be excluded from the analyses? 

Why do we (not) find negative FIS values? Can the rate of clonality be inferred from 

population genetic data? To conclude, we will look at paradigms about the ecology and 

evolution of clonal plants which may influence possible answers to these questions. 

This presentation is intended as a guide for future investigations, especially in a plant 

conservation context. However, further knowledge about the population genetics of partially 

clonal plants is also essential for our basic understanding of the ecological and evolutionary 

implications of reproductive systems, and for appreciating the role of genetic diversity as 

such. 
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Understanding species distributions along elevational gradients and their shifts over time is 

crucial for our ability to predict species responses to novel climates. To do this, we studies 

distribution of butterflies along the elevation over time. Understanding butterfly 

distributions is not only important to understand this group of organisms, but also predict 

potential impacts on plants that depend on the butterfly for pollination. We collected data 

on butterfly community composition from 1600 to 3500 meters above sea level during June 

to August, 2014 and 2015 in Manang, Nepal. We also studied the plant-butterfly association 

along the elevational gradients. By comparing current distribution of the butterflies with a 

previous survey in the same area done in 1982. For 58 butterfly species recorded in our 

study, there was no effect of elevation on species richness, but there was a significant effect 

on species composition. The result also showed that 14 butterfly species shifted upward 

elevation at least by 100 meters over the last 30 years. Most butterflies were feeding on 

various herb species, but some were also found on shrubs Rosa sericea, Berberis angulosa, 

Sarccoea hookeriana as well. The plant-butterfly association partly varied with elevation. 

Overall, our results suggest that butterfly communities as well as plant-butterfly associations 

are likely to change in the near future. These changes are, however, likely to profit both the 

plant and the butterfly communities. 
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Life span (the age of death for individuals that have already reached the last stage of the life 

cycle) is a key trait in plant life history. Despite its extreme importance for understanding 

plant-environment relationships, there are still numerous substantial knowledge gaps about 

variation in plant maximum life spans in general and ecological processes underlying these 

patterns in particular. Based on the plant age data obtained by means of herbochronology, 

we analysed patterns of intraspecific plant maximum life span variation in 3 perennial 

species (Lotus corniculatus, Campanula scheuchzeri and Helianthemun nummularium) along 

environmental gradients of temperature, soil depth and soil nutrients. This variation was 

ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǇǊŜŘƛŎǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ΨŘŜŀǘƘ-by-ǎǘŀǊǾŀǘƛƻƴ ƘȅǇƻǘƘŜǎƛǎΩ ǇǊƻǇƻǎŜŘ ōȅ Iŀƴǎ 

aƻƭƛǎŎƘ ƛƴ мфоуΣ ŀƴ ǳƴƧǳǎǘƭȅ ŦƻǊƎƻǘǘŜƴ ΨŜȄǘǊƛƴǎƛŎΩ ǘƘŜƻǊȅ ƻƴ Ǉƭŀƴǘ ƭƛŦŜ ǎǇŀƴ ǾŀǊƛŀǘƛon. 

Our study reveals that plant age at intraspecific (population) level responds sensitively to 

growing conditions. The most striking finding is that temperature had a significant effect on 

intraspecific variation in plant maximum life span in all species studied. Despite large within-

population fluctuations, individuals of in L. corniculatus, C. scheuchzeri and H. nummularium 

generally had a longer life span under colder climates (uplands in our case). In addition, soil 

depth (a proxy for habitat susceptibility to drought) was found to have a significant positive 

effect on the age values in the case of C. scheuchzeri. These findings, therefore, can be 

ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ǎǘǊƻƴƎ ǎǳǇǇƻǊǘ ŦƻǊ aƻƭƛǎŎƘΩ άŘŜŀǘƘ-by-ǎǘŀǊǾŀǘƛƻƴ ƘȅǇƻǘƘŜǎƛǎέΤ ŜȄǘŜƴŘŜŘ Ǉƭŀƴǘ 

maximum life span in unfavorable for growth habitats is a direct output of erratic or reduced 

production of sink tissues (flowers, developing seeds, tubers, etc.) and slow vegetative 

growth that postpone exhaustion or starvation of plant source organs leading to plant death. 
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In a changing world, habitat fragmentation can lead to substantial genetic depletion. As a 

consequence, restoration measures often involve the introduction of propagules into 

isolated populations to maintain high levels of genetic diversity. Geographic distance as well 

as environmental gradients can fundamentally affect the genetic differentiation among plant 

populations, and therefore, customised restoration measures are required to account for 

such landscape genetic processes (e.g. to avoid introducing maladapted seed material). 

However, surprisingly little is known as to whether different species within a distinct 

ecosystem respond similarly or idiosyncratically to eco-geographic variation. This study aims 

to identify the spatio-environmental determinants of the population genetic structure in 

three key species of the highly fragmented Kulunda steppe (South Siberia).  
We genotyped 8 Adonis villosa, 10 Jurinea multiflora and 14 Paeonia hybrida populations using AFLP markers. 

In each population, we additionally conducted a vegetation survey and recorded climatic conditions. We 

performed Mantel tests and applied an RDA approach to investigate how the population genetic structure is 

affected by the following spatio-environmental variables: climate, floristic composition and spatial distance. 

Despite strong fragmentation, genetic diversity and differentiation were generally rather 

moderate, with J. multiflora showing the most obvious signs of genetic depletion. Spatial 

distances affected genetic distance in A. villosa and P. hybrida. Climate did not have an effect 

on genetic structure in any species. Floristic composition significantly influenced genetic 

differentiation in A. villosa. 

All three species are long-lived, which may contribute to explaining why genetic effects of 

fragmentation remain only limited, so far. We highlight that floristic composition can be a 

powerful predictor of population differentiation in species that show rather stable 

conditions in their recent population histories (e.g. A. villosa). This can have important 

implications for identifying source populations where restoration actions involve the 

(re)introduction of propagules. In contrast, non-deterministic anthropogenic influences may 

have more strongly contributed to the current genetic differentiation in P. hybrida and J. 

multiflora. We advocate that future studies should aim at disentangling the interactive 

effects of varying life circles, different eco-evolutionary population histories and spatio-

environmental heterogeneity in fragmented landscapes.  
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As a consequence of founder effects, inbreeding can hamper colonization success: Firstly, in 

species with self-incompatibility controlled by an S-locus, inbreeding may decrease cross-

compatibility, mainly due to the sharing of identical S-alleles between closely related mating 

partners. Secondly, inbreeding can reduce fitness of inbred relative to outbred offspring (i.e. 

inbreeding depression). Polyploids often show reduced inbreeding depression compared to 

diploids, which may contribute to the overrepresentation of polyploids among invasive 

species. This is the first study that tests how the effects of inbreeding differ between geo-

cytotypes (i.e. ploidy levels within a given range). 
Our model organism, Centaurea stoebe, is strictly self-incompatible and comprises three geo-cytotypes: 

diploids are more frequent than tetraploids in the native range, while only tetraploids occur in the invasive 

range. We conducted a breeding experiment (sib-mating vs. outcrossing) with 14 native diploid, 13 native 

tetraploid and 15 invasive tetraploid populations. We recorded cross-compatibility and estimated a cumulative 

index for offspring fitness. Since frequent inbreeding can result in purging of genetic load responsible for 

inbreeding depression, our analyses included a metric for within-population relatedness, based on eight 

microsatellite markers, to assess the effect of purging. 

Inbreeding was found to reduce cross-compatibility, which was similarly pronounced in 

diploids and tetraploids. It also caused inbreeding depression in cumulative fitness, which 

was significant in diploids but not in tetraploids. No evidence of purging was observed as 

inbred fitness was not affected by within-population relatedness. 

Our results provide new insights into the contrasting invasion success of the cytotypes of C. 

stoebe. As the effects of cross-compatibility and purging were comparable between 

cytotypes, both processes can be ruled out to affect the colonization success of diploids vs. 

tetraploids. Our findings are consistent with the hypothesis that polyploidy increases the 

masking of recessive mutations, which maintains high fitness in inbred tetraploids and may 

thus facilitate colonization of new ranges. We highlight that reduced inbreeding depression 

may add to previously acknowledged advantages of polyploids in range expansions, a 

mechanism that may hitherto have been underestimated due to a lack of data on variation 

in inbreeding depression across geo-cytotypes. 
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Poa annua L. is a cosmopolitan species that can be found across all climatic zones, including 

polar zone. It is the only invasive species that permanently colonised Antarctic. The main 

course of the study was to compare germination rates and dynamics of seeds collected from 

8 populations, around the world: Antarctic (King George Island), Mar del Plata (Argentina), 

Mendoza (Argentina), New York (USA), Punta Arenas (Chile), Trogir (Croatia), Tatry 

mountains (Poland), Warsaw (Poland). All seeds were collected in 2015. We additionally 

obtained seeds from Antarctic collected in 2010 and added them as another group. 

Therefore our material consisted of 9 groups (different populations and two seed collection 

timing in the Antarctic). 100 seeds from each group were germinated on Petri dishes for 54 

days under controlled conditions: 12h day at 20°C and 10°C at night. Seedlings were counted 

every two days. ANOVA indicated significant differences in germination dynamics and rates 

between groups. According to Tukey post hoc test, we divided examined groups into three 

sets: low (Antarctic ς both years, New York), medium (Mendoza, Punta Arenas, Tatry 

mountains, Trogir, Warsaw) and high (Mar del Plata) values of both germination dynamics 

and rates. Those differences were probably a result of climate variations between locations 

and can also be a consequence of underdevelopment of seeds. The lowest germination rate 

in Antarctic is seemingly a result of unfavourable atmospheric and edaphic conditions in 

Antarctic that are impacting seed development. A similar result in the New York population 

may be a consequence of premature seed collection. Thus sufficient time for seed 

development may be an important factor for the successful invasion of P. annua in the 

Antarctic. Nevertheless, despite harsh conditions and underdevelopment of seeds we were 

able to observe seedling emergence from the Antarctic population. To eliminate any doubts, 

further study is being conducted to compare next seed generation. Both experiments are 

part of a comprehensive common garden experiment under different conditions. The project 

aims to thoroughly analyse phenotypic plasticity of P. annua and its role in invasion of this 

species. 
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Polemonium caeruleum L. (Polemoniaceae) is a red-listed, boreal plant species producing 

predominantly dichogamous, bumblebee- and honeybee-pollinated flowers. In Poland it 

reaches its SW limit range. Literature data shows that occasionally this plant may be pollen 

limited and suggests that the species may exhibit mixed-mating system. In 2016 we 

conducted five-variant pollination experiment to learn more about the pollination biology of 

the species and check if the generally observed drop in population size is related to the 

reproductive performance of the plants. Fifteen P. caeruleum populations, varying in size 

and distributed across the country were selected. During the field experiment we assessed 

variation in pollen limitation and checked the breeding system of the studied populations. 

We also recorded the diversity of pollinator assemblages and frequency of visits, and 

compared that with data from previous years. We found that P. caeruleum is indeed a 

mixed-mating species and sometimes can be pollen limited. We also proved that although 

the frequency of pollinator visits is not correlated with the population size, it does influence 

on the number of open-pollinated seeds . 
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It is poorly understood what determines the suitability of plant species as hosts for 

hemiparasites at early stages of parasite growth. Root-hemiparasites first grow 

autotrophically and than attach to the roots of a host plant. Host species are for 

hemiparasites both a source of water, nutrients and assimilates and competitors for 

resources, so that larger host size may have both positive and negative effects on parasite 

growth. A larger host with more roots may be more easy to encounter than a smaller host 

with fewer roots. In addition, after initial contact, a larger host or a faster growing host may 

provide more resources than a smaller host. At the same time, a larger host produces more 

shade and reduces the nutrients available in the soil. One possibly important aspect that has 

often been neglected is host transpiration. To withdraw resources, hemiparasites need a 

more negative water potential than their hosts. In an earlier experiment, hosts with a higher 

root : shoot ratio at the time of parasite establishment were better hosts than those with a 

lower root to shoot ratio, which might be explained by differences in host transpiration. To 

test the effects of host root availability, competition and transpiration on early parasite 

establishment, we grew the hemiparasitic plant Rhinanthus alectorolophus together with 

four different host species, Lolium perenne, Dactylis glomerata, Medicago sativa and 

Sanguisorba minor, and manipulated host age and host transpiration. With three of four 

host species, parasites grew faster when they were planted next to young compared to old 

hosts. In addition, experimentally reduced transpiration of the host plant increased early 

parasite performance, whereas parasites stayed smaller when the transpiration of the hosts 

was increased. Our results thus strengthen the hypothesis that host transpiration affects 

early parasite performance. 
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Evolution by means of natural selection is the core theme in evolutionary research. Recently, 

the recognition that rapid evolutionary processes occur widely in nature gave impetus to 

investigate adaptation of populations to dynamic environmental conditions, which is of 

utmost relevance to understand adaptation to rapid climate change. Experimental evolution 

in the lab, where evolution is studied in action rather than as the outcome of past processes, 

is the gold standard in evolutionary research. Studying experimental evolution under natural 

conditions adds realism to such studies and would thereby increase our understanding of 

evolutionary processes even more. 

Here we present GrENE-net ς Genomics of rapid Evolution in Novel Environments ς a global 

evolution experiment with Arabidopsis thaliana involving many participants worldwide. 

In autumn 2017, GrENE-net participants will receive replicates of a seed mixture of 200 

natural genotypes of A. thaliana which they will sow into small replicated plots. Every year, 

participants will sample plant tissue of flowering individuals which will be sequenced to track 

temporal changes in the abundances of alleles and genotypes. These sequence data will be 

combined with previously obtained phenotypic traits, including growth, phenology and seed 

ǎŜǘΣ ŀƴŘ ǿƛǘƘ ƛƴ ǎƛǘǳ ǿŜŀǘƘŜǊ ǊŜŎƻǊŘǎ ǘƻ ǎǘǳŘȅ ǘƘŜ άƎenome-phenotype-ŜƴǾƛǊƻƴƳŜƴǘ ƳŀǇέ 

and the resulting synergies of evolutionary adaptation. 

By incorporating many sites with a broad range of environmental conditions and by tracing 

the population composition over multiple years, we aim to understand the role of climate-

driven natural selection in shaping spatio-temporal genetic variation. Our evolution 

experiment will thus increase understanding of how the environment, plant phenotypes and 

their genetic makeup are linked together and of the evolutionary dynamics underlying it. 

Visit us on http://GrENE-net.org! 
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Biological invasions by alien plants typically involve human-aided long-distance dispersal of 

species to regions where they have not previously occurred and which they cannot reach 

naturally. Importantly, climate change is likely to impose selection on invasive plant 

populations. The main objective of this experiment is to get insights into the evolvability to 

global warming of one of the most prominent European plant invaders, common ragweed 

Ambrosia artemisiifolia (Asteraceae). In an ongoing field selection experiment in Northern 

Italy we grow artificial populations of A. artemisiifolia (each founded with 120 individuals 

from 60 mothers collected in 20 populations) subjected to ambient or elevated (+3C°) 

temperatures, with five replicates of each treatment. To test for evolutionary changes in the 

early stage of this selection experiment, we collected seeds from the first offspring 

generation (F1) and grew offspring from both treatments alongside their parents in growth 

ŎƘŀƳōŜǊǎ ǳƴŘŜǊ ŀƳōƛŜƴǘ мтɕ/κннɕ/ όуƘκмсƘύ ƻǊ ŜƭŜǾŀǘŜŘ ǘŜƳǇŜǊŀǘǳǊŜ нмɕ/κнсɕ/ όуƘκмсƘύ 

conditions. In each chamber, there were 100 mother plants (2 individuals from each of 50 

mothers), 100 F1 plants from the ambient and 100 F1 plants from the elevated temperature 

field populations, altogether 600 plants in the two chambers. We asked the following 

questions: (1) how much initial standing genetic variation was there among the A. 

artemisiifolia mother plants, (2) have F1 plants phenotypically diverged from the parental 

generation, and (3) can we already observe evolutionary divergence between the two 

different temperature regimes? Amongst others, we predict that F1 plants from elevated 

temperature generally perform better in the elevated temperature growth chamber than F1 

plants from ambient temperatures, and that the variance of phenotypic traits will be 

reduced among the F1 individuals from elevated temperature populations compared to the 

other populations. This study will improve forecasting of the spread of invasive alien plants 

in a changing world. 

  



Posters in alphabetical order  POPBIO 2017 Halle 

116 

Standardizing DNA extraction methods for pollen metabarcoding 
 

Stephanie J. Swenson; Volker Wissemann; Birgit Gemeinholzer¹ 

birgit.gemeinholzer@bot1.bio.uni-giessen.de 

1 JLU Giessen 

 

Background: DNA metabarcoding of pollen has the potential to overcome many of the 

complications of traditional morphological identifications and the dwindling number of 

people able to perform them. Despite this potential, pollen metabarcoding must overcome 

the problems inherent in plant barcoding as well as those specific to pollen. One aspect 

imperative to the success of pollen metabarcoding is development of a method of DNA 

isolation that produces high quality templates for a wide variety of sample sizes. Mechanical 

disruption of the pollen exine is thought to have a significant effect on the quantity and 

quality of extractions produced. The resistance of an exine to rupture is species specific and 

is influenced by several different morphological features of the pollen grain and must be 

taken into consideration when dealing with mixed species samples. 

Results: This study serves to 1) address the technical complication exine rupture prior to 

DNA extraction and 2) the influence this step has on the quality and quantity of DNA 

extraction and the ratio of sequences produced to the number of pollen grains in the 

sample. 15 anemophilous species of pollen varying in size, shape, and aperture number were 

subjected to bead beating with different bead sizes and duration. Following this, sequencing 

of ITS2 was performed using DNA extractions representing 0%, 33%, 67%, and 100% exine 

rupture in single species and mixed species samples.  

Significance: There has not yet been a single best recommendation for disturbance of the 

pollen exine of mixed pollen samples and there is conflicting results as to whether or not this 

procedure improves the concentration and/or quality of DNA extracts. The results will aid in 

taking species specific stochasticity into account and in developing standard best practice 

procedures for DNA extraction of mixed pollen samples. In addition, this study will address 

issues of quantification of metabarcoding for several common airborne pollen allergens.  

 



Posters in alphabetical order  POPBIO 2017 Halle 

117 

Pollen limitation and floral visitors activity on the invasive small 

balsam (Impatiens parviflora) in a boreal pine forest in North-

Eastern Poland 
 

!ƴƴŀ {ȊŀŎƛƱƱƻцΤ aŀǘŜǳǎȊ {ƪƱƻŘƻǿǎƪƛчΤ aŀǊŎƛƴ ½ȅŎƘч 

a.szacillo@biol.uw.edu.pl 

1 University of Warsaw; 2 University of Warsaw, Faculty of Biology 

 

Pollen limitation, i.e. a reduction in plant seed set due to inadequate quantity or quality of 

available pollen, may be an important driver of the evolution of plant reproductive 

strategies. However, little is known on the extent and variation of pollen limitation levels 

and its causes in many plant populations. This can be especially important for species 

regarded as invasive. We studied small balsam (Impatiens parviflora), zoogamous, highly 

invasive plant species occurring in semi-natural pine forests. In order to reveal the 

reproductive strategy of I. parviflora we analysed floral visitors activity on flowers and 

performed field experiment testing pollen limitation of the plant in several populations in 

Wigry National Park (NE Poland). Our paper discusses the observed variation with regard to 

population density of focal species and activity of its pollinators. 
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The steppe biome, once covering extent parts of Southern Ukraine, has been restricted to 

about only 5% of its former range over the last 200 years. Most of its original range has been 

converted to arable land leaving natural steppe vegetation only in specific refugia. Those 

refugia are nature reserves, loess ravines where farming is problematic and on kurgans, 

which are small burial mounds of ancient nomadic people scattered throughout the 

landscape. The aim of our study was to assess genetic structure of Iris pumila populations 

still thriving in the kurgan refugia. Iris pumila is a perennial species characteristic to dry 

grasslands and steppes of Central, Southern and South-Eastern Europe. It is reported to be 

insect pollinated and with low dispersal ability. We studied 14 populations of I. pumila (8 

kurgans, 3 loess ravines, 3 from the Biosphere Reserve Askania-Nova). Genetic structure was 

studied with dominant markers. All populations showed high intrapopulation variability 

(UHe between 0.194 and 0.292; percent of polymorphic loci between 50 and 67). Kurgan 

populations showed higher intrapopulation variability than populations from other refugia 

types. Intrapopulation genetic variability was not correlated with population size. AMOVA 

indicated that most of molecular variance is within populations and only a small fraction 

ōŜǘǿŜŜƴ ǊŜŦǳƎƛŀ ǘȅǇŜǎΦ ¦tDa! ŘŜƴŘǊƻƎǊŀƳ ƻŦ bŜƛΩǎ ƎŜƴŜǘƛŎ ŘƛǎǘŀƴŎŜ ŘƛŘ ƴƻǘ ƛƴŘƛŎŀǘŜ 

clustering of kurgan populations. Our results indicate that kurgan populations are 

polymorphic and store genetic variability comparable to other refugia types. High genetic 

variability in our study may be a result of its longevity and clonally sustained persistence of 

individuals. Therefore 200 years of fragmentation of the Ukrainian steppe might be not 

enough to observe any impact on population structuring. We cannot exclude gene flow 

through the small patches of steppe between studied populations (not taken under account 

in our study) in which populations of this species might be present. Also current gene flow 

through pollen cannot be excluded as there are strong winds in the region during the 

flowering of the species, which might aid pollinator relocation. Higher intrapopulation 

variability of the kurgan populations may be a result of self-incompatibility of the species. 
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As orchid species are threatened and declining, it is important to know their life-cycles to 

protect them. For this, we studied the within-season growth of terrestrial orchid, Satyrium 

nepalense D. Don, in Nepal. We measured more than 100 plant individuals each in four 

populations from July to November 2016. To develop the growth model, we fitted the data 

on growth of the flowering stem and of the leaf area by the solution of the differential 

equation x^'=rx(1-x/K). We then looked for the correlations between the fitted parameters, 

i.e., r_f and K_f for the stem and r_l and K_l for the leaf area and for the significance of 

differences in these parameters between different sites. We found highly significant positive 

correlations between K_f and K_l, but some of the remaining correlations were not 

significant. Though this was obtained by monitoring the plant individuals in the field, it is 

necessary to necessary to compare the model predictions with empirical data from the 

literautre. 
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A role for epigenetics in local adaptation to herbivores and 

pathogens in two invasive Solidago species? 
 

Maxi Tomowski¹; Silvia Eckert¹; Jasmin Herden²; Marc Stift²; Mark van 

Kleunen²; Jasmin Joshi³ 

mtomowsk@uni-potsdam.de 

1 University of Potsdam/Institute of Biochemistry and Biology; 2 University of Konstanz; 3 

University of Potsdam 

 

Colonization of many invasive plant species started with a small founder population with 

limited genetic variation and presumably, with a restricted adaptive potential. Hence, plastic 

responses due to epigenetic mechanisms might be responsible for rapid adaptation of 

successful invasive species. However, epigenetic effects influencing local adaptation to biotic 

interactions are largely unexplored so far. 

In the invasive plant species Solidago canadensis and Solidago gigantea previous work has 

demonstrated latitudinal clines in morphological and phenological traits across mid-Europe. 

By growing plants in two common gardens from seeds collected along this latitudinal 

gradient, we examined whether patterns in susceptibility to invertebrate and fungal 

infestation exist in both Solidago species and whether these are mediated by epigenetic 

effects. At both common garden sites in the South and North of Germany, half of the plants 

were treated with a demethylation agent during germination expecting to remove 

epigenetic marks. Infestation was scored during the second growing season. To quantify 

potential fitness consequences after infestation, starch and sugar content of immature seeds 

was determined as a proxy of seed provisioning. We assumed a reduction of reserves and 

assimilates in seeds of plants with higher infestation. We further expected demethylated 

plants to be more susceptible and less affected by latitudinal origin. If epigenetic control 

affects fitness components, demethylated plants may show a greater reduction in seed 

provisioning following infestation. 

A total of 134 invertebrate taxa was recorded including 51% herbivores. Remarkably, 

demethylation tended to result in higher herbivore diversity in both Solidago species at the 

southern site and in S. canadensis at the Northern site. In contrast, demethylation affected 

neither fungal nor aphid infestation, nor plant gall-number. Corresponding infestation rates 

were lower at the southern site but did not correlate with latitudinal clines in either Solidago 

species. Similarly, seed provisioning was not altered after demethylation in either Solidago 

species and correlated neither with infestation rate nor latitude. We propose that plants 

might have a suite of defence strategies under genetic control, which are effective in both 

control and demethylated plants. However, demethylation effects on herbivore diversity 

suggest that some defence related traits are also under epigenetic control. 
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Testing plant-herbivore and plant-plant interactions in a seasonally 

dry forest 
 

Romina Torres; Julieta Pollice; Ignacio Ibarra; Lucrecia Herrero; Silvia Navarro 

Ramos; Tatiana Valfré-Giorello; Daniel Renison 

romy.ce2008@gmail.com 

 

The study of plant-herbivore and plant-plant interactions has gained interest in last decades 

due to the influence of these interactions in the structure and composition of plant 

communities. Facilitation due to the protection of neighbor plants from harsh abiotic 

conditions is common in environments with water stress and soil degradation. Also, 

neighbor plants can provide protection from the negative effects of domestic herbivores. We 

assess if the facilitation effect depends on the N-fixing ability of neighbor plants and if the 

magnitude of the facilitation effect changes in grazed and ungrazed conditions. We planted 

400 saplings of Kagenecka lanceolata, a native tree of Chaco Serrano region, Central 

Argentina, in three vegetation treatments (herbaceous, non N-fixing shrub and N-fixing 

shrub), in grazed and ungrazed conditions and distributed in two experimental areas that 

differ in their degradation state. One year after planting, sapling survival was almost 30% 

higher in ungrazed than in grazed condition. Survival did not differ among vegetation 

treatments in the most preserved area, but there was a positive effect of the two shrub 

types in the degraded area under both ungrazed and grazed conditions (P=0.02). Mean 

growth in ungrazed conditions was 17cm while in grazed conditions mean growth was 

negative since sapling height was lower than on plantation date (P<0.001), with the 

exception of saplings under N-fixing shrubs and in the most preserved area (6.5cm). The 

effect of vegetation treatments was different in the two experimental areas and in grazed 

and ungrazed conditions (P=0.001). In the most preserved area in ungrazed sites, sapling 

growth in herbaceous treatment was higher than under the two shrub types while it 

followed an opposite pattern in the rest of the situations. We conclude that livestock grazing 

has a negative effect both on survival and growth, while nurse effect is positive on survival 

and growth under the most stressed situations such as grazed sites and degraded areas. We 

did not find differences between non N-fixing and N-fixing nurses indicating that soil 

nutrients would not be a limitation to establishment, at least in the studied species. 
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Does post fire regeneration change with elevation in a seasonally 

dry forest? 
 

Tatiana Alejandra Valfre Giorello; Romina Cecilia Torres; Daniel Renison 

tativalfre@gmail.com 

 

Fires are a frequent disturbance in seasonally dry forest and could act like a big herbivore 

producing direct removal of aerial plant biomass, and so affecting forest structure. When 

fires have a low frequency, post-fire recovery of vegetation may occur, depending on its 

ability to regenerate from vegetative tissues that remained alive after fire, such as logs or 

roots, and regeneration by seed or recruitment, whose source may be the seed bank, 

reproductive structures of unburned vegetation or by seed dispersion. In mountain 

environments, temperature and humidity given by elevation gradient could influence tree 

regeneration through fire severity, growth and reproduction.  

We studied the effect of fire on the seedling and vegetative regeneration of Lithraea 

molleoides, a dominant tree species in the mountains of central Argentina, along its 

elevation distribution. In a elevation gradient of 800-1400 m asl, we selected two burned 

transects and two unburned transects. In 2016, we established seven 900 m2 plots at 

intervals of 100 m in altitude per gradient, we registered (a) number of resprouted 

individuals and (b) number of seedlings <50 cm in a subsample of 10 quadrates of 1m2. 

Seedling density in unburned sites was four times higher than in burned sites (18000 and 

4300 seedlings.ha-1, respectively, p<0.01). Seedling density was not related to elevation 

(p=0.3). In relation to vegetative regeneration, in burned sites resprout density was 

significantly higher than unburned site, wich had no resprouts individuals (59.52 and 0 

individuals.ha-1, p<0.01). Resprout density was not related with elevation in burned sites 

(p=0.9). We conclude that the main recovery strategy after fire was resprouting, while 

seedling regeneration occurs mainly at fires intervals. Unexpectedly, elevation did not 

modify fire response.  
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A tight squeeze: Climate change and recent elevational range shifts 

in the Southern Scandes 
 

Ronja Wedegärtner¹; Mark Bilton¹; John-Arvid Grytnes²; Katja Tielbörger¹ 

ronja.wedegaertner@gmx.de 

1 Universität Tübingen; 2 University of Bergen 

 

Climate change is feared to become a major threat to biodiversity in the 21st century. 

Mountain ecosystems provide strong temperature gradients for the study of climate change 

ƛƳǇŀŎǘǎΣ ŀƴŘ ŀǊŜ ƘƻǘǎǇƻǘǎ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅ ŀƴŘ ŜƴŘŜƳƛǎƳΦ tƭŀƴǘ ǎǇŜŎƛŜǎΩ ǊŀƴƎŜǎ ŀƭƻƴƎ ǘƘƛǎ 

gradient are regarded as sensitive to temperature change, and distribution shifts have been 

observed in connection to recent climate change. Alpine species are considered vulnerable 

to competitive exclusion through vigorous lowland plants and a long-term biodiversity loss is 

projected. However, most studies neglect to examine shifts at the lower distribution limit of 

species. In the Norwegian Scandes evidence for range shifts has not been consistent so far, 

as studies with a large geographical scope, considering multiple distribution parameters and 

local rates of climate change are lacking.  

We conducted a resurvey of nine altitudinal transects along the coastal-inland climatic 

gradient in the Southern Scandes 9-15 years after the original sampling and quantified shifts 

in species optimum, as well as minimum and maximum observed elevation based on species 

presences and connected them to local climatic parameters such as snow cover. 

A significant upward shift of minima and range contraction was detected throughout the 

study area. Plants from higher elevations exhibited larger upward shifts of minima. Linking 

distribution shifts to the original position of species along the elevation gradient, which 

ǊƻǳƎƘƭȅ ŎŀǇǘǳǊŜǎ ǎǇŜŎƛŜǎΩ ŎƭƛƳŀǘƛŎ ƴƛŎƘŜǎΣ ǿŀǎ ǎǳŎŎŜǎǎŦǳƭ ŦƻǊ ƳƛƴƛƳŀΦ wŜǎǳƭǘǎ ƻŦ ǘƘƛǎ ǎǘǳŘȅ 

indicate that species ranges in the Southern Scandes are shifting in connection to climate 

change and that alpine species are especially vulnerable. Examining shifts of multiple 

distribution parameters helped to characterize this vulnerability, which otherwise may have 

been overlooked.  
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Root foraging and its cost: beyond species traits 
 

aŀǊǘƛƴ ²ŜƛǎŜǊцΤ ¢ƻƳłǑ YƻǳōŜƪΤ ¢ƻƳłǑ IŜǊōŜƴ 

martin.weiser@natur.cuni.cz 

1 Faculty of Science, Charles University 

 

Plant species differ in the level of root foraging they exhibit. We have shown previously that 

the foraging level may be associated with species clonality and growth rate. But what are the 

cost that plants pay for growing in heterogeneous underground environments? Do the 

experimental data meet the field observations? Was Phil Grime really wrong when 

establishing the scale/precision trade-off? We address these questions by one of the world's 

largest topical datasets. 
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Tracking long-term phenology changes in the Biodiversity 

Exploratories: a comparison of contemporary plants and historical 

specimen 
 

Franziska Merle Willems; Johannes Fredericus Scheepens; Oliver Bossdorf 

franziska.willems@gmx.de 

University of Tübingen 

 

Due to ongoing anthropogenic climate change within Central Europe temperature levels are 

rising. Plants may respond to environmental change through shifts in their phenology, i.e. 

changes in the start of flowering, the time of peak flowering, and the total duration of the 

flowering period. It is possible that other global change processes such as land use also 

influence plant phenology. However, their influences have so far been rarely studied. Long-

term data on phenological changes are scarce and we will thus investigate such potential 

changes by comparing data of contemporary plants in the Biodiversity Exploratories with 

data from herbaria collections from the same regions. We will focus on 21 early-flowering 

herbs in forest understories, because these species have a distinct flowering period and are 

therefore particularly suited for studying phenological changes. For all of these species, we 

will record their current phenology in a large number of forest plots in different regions of 

Germany, and we will collect long-term data from several herbaria across Germany. We will 

analyze the current phenological data in relation to forest management, weather, and other 

factors. Data from the herbarium surveys of historical specimens will be tested for long-term 

trends and climatic correlates and will be compared with current phenological data. Thereby 

we seek to gather further insights into ecological as well as evolutionary responses of plants 

to anthropogenic environmental change, that have far-reaching consequences for ecological 

communities and long-term evolution. 
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Decreasing the cover of an invasive plant on an experimental prairie 
 

Michael Wohlwend¹; Michele Schutzenhofer²; Tiffany Knight³ 

m.wohlwend@gmx.de 

1 MLU Halle/ iDiv Leipzig; 2 McKendree University; 3 MLU Halle/ iDiv Leipzig/ UFZ Leipzig 

 

Invasive plant species are an increasing problem for ecosystems and economies around the 

world. They often display traits and behaviors that can fundamentally alter ecosystems, in 

most cases with negative consequences for the native flora and fauna as well as for 

ecosystem services. Invasive plant species often dominate restoration projects, and as a 

result, these projects fail to achieve a desirable composition and diversity of native plant 

species. It is of critical research importance to determine the conditions that might suppress 

invasive plant cover in habitat restoration projects. In our research, we focus on a legume 

heavily invading prairies of North America, Lespedeza cuneata. It is especially problematic in 

restoration sites, where it can quickly become dominant.  

We conducted a large scale, long term (since 2009) experiment. We (i) altered the timing of 

the seeding for species groups (grasses ς forbs) in order to test whether communities where 

grass species are more dominant resisted invasion better, (ii) added nitrogen to remove the 

potential competitive advantage the invasive legume has in nutrient-poor soils through 

nitrogen fixation and (iii) only allowed L. cuneata to invade the community three years after 

restoration to determine if established communities could resist invasion better. We 

demonstrate that each treatment significantly reduced the cover of L. cuneata.  

This success points out several implications: First, the importance of competitive native 

species, in this case grasses, as a potent competitor to suppress invasive species. Second, 

nutrient addition, though not perceived positive by many land managers, was successful at 

reducing invader cover, and might provide a solution to pressing invasive legume issues. 

Third and most important, our results show that continuous invasion control in early years of 

restoration can promote the success of the native community.  

Our results emphasize that aggressive invaders can easily invade disturbed sites at the 

beginning of the restoration process. Initial community composition as well as seeding 

timing has to be carefully chosen, as initially seeded forb species were mostly replaced by 

other native as well as exotic species, potentially because the initially disturbed conditions 

kept them from ever forming self-sustaining populations.  
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The importance of rhizosphere in plant survival in the Antarctic 
 

Anna Znój¹; Katarzyna Chwedorzewska¹; Maciej Wódkiewicz²; Halina Galera² 

aznoj@ibb.waw.pl 

1 Institute of Biochemistry and Biophysics PAS; 2 University of Warsaw 

 

Rhizosphere is a unique ecological zone of soil with a rich pool of potential bacterial sources 

equipped with versatile capabilities to favorably influence host plants. Rhizosphere has an 

enormous stakes of soil microorganisms and is ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǘƘŜ άƘƻǘ ǎǇƻǘέ ŦƻǊ ƳƛŎǊƻōƛŀƭ 

colonization and activity. Antarctica is one of a few places on Earth where it is possible to 

separately examine rhizosphere microbiota of individual plant species due to the pioneering 

nature of habitats. In other latitudes it is mostly impossible, because of the complexity of 

plant communities and their mutual relations.  

The planned project assumes that the species composition of microorganisms in the 

rhizosphere of native plants (Deschampsia antarctica and Colobanthus quitensis) differs 

from the species composition of the rhizosphere of Poa annua ς an alien plant species to the 

Antarctic. The project also assumes that the microorganisms from the rhizosphere of 

Antarctic flowering plants, increase the resistance of these species to adverse environmental 

factors. 

Field observations will be done at Polish Antarctic Station. For P. annua control samples will 

be also collected in Poland. Soil samples will be collected directly from the roots of D. 

antarctica, C. quitensis and P. annua, in sites differing in environmental conditions such as 

soil fertility and salinity, exposure and water conditions. Species composition of the 

rhizosphere will be assessed with NGS. Soil fertility will be evaluated by P, N, Al, K, Mg, K, Na, 

C, S, Pb content and pH. The selected plant species will be cultivated in Antarctic and 

sterilized soil under controlled environment to assess the influence of rhizosphere on plant 

vitality. Plant vitality will be assessed by dry biomass of roots and above ground organs, 

Chlorophyll Fluorescence. 

The results for the bacterial strains isolated from Antarctic plants can be used as a model to 

study the physiological, biochemical and molecular mechanisms of tolerance to extreme 

habitat conditions. The results may present information on the importance of rhizosphere 

formation in plant invasion.  
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1 Excursion to the Global Change Experimental Facility (GCEF) and 
the Field Research Station of the UFZ at Bad Lauchstädt 

The Field Research Station of the UFZ is located close to the town of Bad Lauchstädt, about 
15 km from Halle. The excursion will guide you to a number of greenhouse, common garden 
and field experiments, in particular to the Global Change Experimental Facility (GCEF). The 
GCEF is a large field experiment to investigate the effects of climate change on terrestrial 
ecosystems under different types of land management, started in 2013/2014. On 10 field 
plots, each of about 2000 m² size, we manipulate two different climate scenarios with five 
replicates of each: ambient climatic conditions and future climatic conditions including both, 
temperature and precipitation. Plots are equipped with mobile roofs and side panels to 
passively increase temperature, and together with an irrigations system, to modify amount 
and seasonal pattern of precipitation according to projections of regional climate models. 
Each of these 10 main plots is subdivided into five 400 m² subplots, which are randomly 
assigned to five land-use types: conventional farming, organic farming, intensively used 
meadows, extensively used meadows, and extensively used sheep pastures. We study the 
interactive effects of climate and land-use on community dynamics, species interactions, 
micro-evolutionary changes, soil processes, element cycling, and other ecosystem functions. 
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