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Long presentations

Predicting     climate     and     land-use     c  hange     related     range     expansion     in   
the     Large     Copper,     a     butterfly     of     European     conservation     concern  
By Youri Martin

Recent climate change has altered distribution patterns of many organisms, 
including butterflies, and is recognized to be a major issue for conservation. 
Butterflies are a suitable model group to analyse whether organisms are able 
to track successfully climate change. Well-underpinned and accurate 
outcomes of predictive modelling approaches may provide a sound basis for 
climate-proof conservation strategies and future viable ecological networks. 
However, bioclimatic envelope models that are often used for this purpose 
typically assume unchanged land use which has been criticized based on 
increasingly available land-use scenarios. Hence, the simultaneous inclusion 
of climate and land use change scenarios in the same analytical framework is 
a much needed, but challenging avenue of investigation. We tested whether 
the integration of land-use change scenarios improves the performance and 
changes the projections of classically applied bioclimatic modelling 
procedures across a range of spatial resolutions (50 km, 10 km and 5 km) for 
a butterfly species of EU conservation-concern (Habitats Directive 
92/43/EEC), the Large Copper (Lycaena dispar). Future species distributions 
were projected in NW Europe for 2020, 2050 and 2080 under (1) climate 
change scenarios and current land use and (2) climate and land-use change 
scenarios. Land-use scenarios were based on the same socio-economic 
assumptions as those underpinning the climate change scenarios (ALARM 
scenarios). The results illustrate to what extent the integration of land use 
change scenarios can provide different predictions in comparison with the 
more commonly adopted approach restricting the analysis to a changing 
climate and unchanged land use.

Conditional     dispersal     in     the     two-spotted     spider     mite,     Tetranychus   
urticae  :     effects     of     genetic     relatedness     and     population     density     on   
dispersal     distance  
By Ellyn Bitume

Dispersal is a multi-phase process that influences the genetic demography of 
populations, the geographic distribution of species, and the success of 
species attempting to expand their ranges. The distances individuals 
disperse, and the environmental factors influencing these decisions, deserve 
the utmost attention in a world where habitat fragmentation is increasing and 
the ability of an organism to reach a new habitat can determine the fate of 
the species. Empirical studies examining the genetic basis of dispersal as well 
as the environmental factors that can influence dispersal behavior are 
lacking. Using the two-spotted spider mite, Tetranychus urticae, as our model 
species, we first attempted to artificially select on dispersal distance by 
selecting on individuals that either remained close to their starting patch or 
dispersed further away. We then investigated how genetic relatedness and 



population density affect dispersal distance by manipulating these conditions 
on a starting patch and measuring the distance dispersed by the entire 
population. While we were unable to successfully produce lines with different 
dispersal abilities, we clearly show that increases in genetic relatedness 
and/or population density increase dispersal distances. Our results support 
theoretical predictions, as well as provide an empirical basis for further 
studies on dispersal distance.

Session 1: short presentation

Butterfly     resource-use     in     intensively     and     extensively     managed   
meadows:     observational     and     experimental     data     with     Maniola     jurtina   
as     a     model  
By Julie Lebeau 

Traditionally managed agricultural land has been recognized to be an 
important biotope for many butterflies. However, intensification of the 
management and the associated changes in landscape structure and in 
quantity, quality and configuration of the ecological resources may strongly 
affect population viability. Some grassland butterflies occur both in 
extensively managed meadows (e.g. nature reserves) and intensively 
managed meadows on agricultural land. This allows studying the 
consequences of such changes by comparing individuals and populations 
faced with different habitat quality conditions. Our project addresses several 
aspects of altered resources and resource-use in the butterfly Maniola jurtina 
in extensively managed, flower-rich meadows compared to intensively 
managed, flower-poor meadows. Here, we focus on the consequences of the 
reduction in nectar supply. We compare field data on nectar use in the 
different types of meadow. We also report the results on an experiment 
under semi-natural conditions in flight cages. Field-caught males and females 
of M. jurtina were assigned to one of two treatments: nectar-rich versus 
nectar-poor conditions simulating the nectar offer of the two meadow types. 
After two days of treatment we monitored the survival and potential 
fecundity (lipid reserves) between groups. 
Females of the nectar-rich treatment survived much longer than did 
conspecifics of the nectar-poor treatment; the latter had also higher lipid 
volumes. We discuss the results relative to butterfly behavior and success in 
intensively and extensively managed meadows, and the significance of 
including fitness-related traits in addition to the patterns of presence in 
landscapes under intensive human use.  



Session 2: short presentations

Insects-endosymbionts     relationships:     mechanisms     and     phenotypes   
associated     with     the     secondary     endosymbiont     Serratia     symbiotica     in   
several     aphid     species.       
By François Renoz

Associations between insects and endosymbiotic bacteria are common in 
nature. The most known model for the study of this kind of relationship is the 
association between aphids and their primary endosymbiont Buchnera 
aphidicola. Nevertheless, aphids and a lot of other insect species can also 
host secondary endosymbionts. These bacteria, also called facultative 
endosymbionts, can increase the host’s fitness under certain stress 
conditions. The relationship between aphids and secondary endosymbionts 
remains unclear. 
My thesis focuses on Serratia symbiotica, a bacterium involved in amino 
acids synthesis in Cinera cedri and potentially involved in heat stress 
resistance in Acyrtosiphon pisum. The recent sequencing of the S. symbiotica 
and A. pisum genomes as well as the opportunity to culture S. symbiotica, 
make the association A. pisum –  S. symbiotica an ideal model related to 
endosymbiotic relationships in insects. The general goal of my thesis is to 
explore the mechanism underlying the interaction between aphids, their 
primary endosymbiont and the secondary endosymbiont S. symbiotica. 
Fitness approaches and molecular techniques (in situ hybridization, PCR 
diagnostic, quantitative PCR and proteomic) will be used to clarify the 
mechanism implied in the association from a recent transmission till the 
stable assimilation of the bacterium.

Impact     of     parasitoids     on     wing     development     in     different     clones     of   
Aphis     fabae:     implication     of     alarm     and     sexual     pheromones.  
By Jennifer Pirotte

Aphids have a complex life cycle in which several asexual generations 
(parthenogenetic) on a summer host alternate with sexual generations on a 
winter host. Between these two hosts aphids migrate by flight. However, 
winged individuals can be found in other moments of this cycle. The 
phenotypic plasticity or ability of a genotype to have different phenotypes 
according to environmental conditions is of importance here. Aphids are a 
typical case as they display two different phenotypes in parthenogenetic 
populations: one apterous (without wings) and the other one winged. The 
winged form is mainly found in unfavourable environmental conditions when 
natural enemies are present, or in case of host-plant deterioration or 
crowding. This plasticity is adaptive as it allows individuals to migrate to 
more advantageous areas. The emission of aphid alarm pheromone, most of 
the time EBF (E-β-farnesene), could be implicated. This pheromone is a signal 
used to alert conspecifics of the presence of natural enemies.
Parasitoids (natural enemies of aphids) are able to manipulate host wing 
development to take advantage of it. It is indeed detrimental for them to 
parasite a future winged host as their offsprings will have access to fewer 



resources. However, it could be an advantage if this winged host allows the 
dispersal of parasitoid offspring. The alarm pheromone and the sexual 
pheromone (that is emitted by sexual females and used by males to locate 
them) will be studied in this context. These pheromones are used by 
parasitoids and predators to detect aphid colonies.
The system chosen for this study will be composed of different clones of the 
species Aphis fabae. Several clones of this species which is facultative ant-
tended have been studied as far as the honeydew composition and wing 
production are concerned. It turned out that clones secreting small amounts 
of melezitose (a sugar attractant to ants) produce more winged offsprings 
than clones secreting a lot of it. Therefore, it seems that different clones can 
choose different strategies, that is to say competitiveness (with a high growth 
rate) or dispersal. Such a system could enable to consider genetic variability 
in wing production and pheromone production in Aphis fabae and the 
influence that parasitoids could have on those traits. The impact that it could 
have on the efficiency of parasitoids in this species economically important 
for example in beetroot crops could be envisaged. 
Four species of parasitoids will be considered: Lysiphlebus testaceipes, 
Lysiphlebus fabarum, Aphidius matricariae and Aphidius colemani.

Systematics,     phylogeny     and     biogeography     of     ant-eating     spiders   
(Zodariidae)     with     special     reference     to     forest     dwelling     Afrotropical   
taxa  .  
By Arnaud Henrard

This thesis aims to test hypotheses on the biogeographical origin and history 
of Afrotropical forests by reconstructing the phylogeny of different taxa of 
forest spiders belonging to the Zodariidae. Mainly the species of Mallinella 
(Zodariidae), will be studied by means of morphological characters and DNA 
sequences (mitochondrial and nuclear). The species are relatively abundant 
but restricted to forest areas and habitats with a well developed litter layer. 
Their reduced ability to disperse makes them ideal models to test hypotheses 
regarding the origin and timing of isolation of the Afrotopical forests. Thus, an 
increased knowledge of the evolutionary history of these taxa will test the 
following hypotheses: the origin of taxonomic affinities between the different 
Afrotropical forest areas and the history of their endemism are the result of a 
single break or multiple fragmentations / reconnections as a result of climatic 
changes. The study will be carried out in the framework of a 
molecular/morphological phylogenetic analysis of the family Zodariidae on a 
worldwide scale.



Session 3: short presentations

Geographic     variation     of     olfactory     communication     in     butterflies:     the   
male     sex     pheromones     in     the     Bicyclus     genus  
By Paul Bacquet

The importance of olfactory communication in producing reproductive 
isolation between species remains poorly understood. In Lepidoptera, 
evolution of sex pheromones happens through changes in ratios or in 
presence-absence of particular components, as is generally observed 
between closely related populations and species of moths. In the species-rich 
African Bicyclus butterfly genus Kirby, 1871 (Nymphalidae, Satyrinae), the 
male wing structures producing the sex pheromone, i.e. the androconia, are 
key characters to discriminate among species. Moreover, in the model 
species B. anynana (Butler, 1879), the male sex pheromone (MSP) was 
shown to play a role in mate choice, and part of the pheromone blend is 
under strong directional sexual selection by females. Therefore, we suggest 
that reproductive isolation between closely related Bicyclus species may be 
achieved through evolution of MSP composition by means of sexual selection 
in this butterfly group. In this framework, we aimed at assessing the extent 
to which MSP composition can diverge at the intraspecific level i.e. before or 
contemporary to the speciation event. We examined the diversity of the MSP 
composition between geographically distinct populations of four Bicyclus 
species sampled in Cameroon, Nigeria, Uganda and South-Africa. We 
identified potential MSP composition for each population by gas 
chromatography and mass spectrometry and analysed its variation relatively 
to the phylogenetic relatedness and geographic isolation of the populations. 
We observe that chemical differences can indeed exist between populations 
of the same species regardless of their genetic divergence, but we cannot 
rule out the effect of environment (e.g. host plant) on the origin of these 
differences. Additionally, genetic data reveals the presence of two distinct 
taxa previously considered as a single species due to a misleading 
mitochondrial diversity.

The     influence     of     phenotypic     plasticity     in     the     evolution     of     life   
history     traits     in     Tetrahymena     thermophila  
By Virginie Thuillier

In the context of global change populations face rapid modifications of 
their natural environment. One way to deal with such changes could be 
phenotypic plasticity, the capacity of a genotype to produce different 
phenotypes in response to different environments. 
The aim of this study is to characterise the phenotypic plasticity in 
Tetrahymena thermophila and its evolution. Three main aspects will be 
addressed:
What is the contribution of genotype (44 genotypes), environment (e.g. 
temperature and food) and their interaction to the phenotype 
represented by different life history traits (e.g. growth rate, size, 



dispersal). Experiments will allow us to know whether phenotypic 
plasticity is similar between genotypes. Secondly, we test, whether 
phenotypic plasticity differs between environmental factors and finally, 
whether plasticity in different life history traits is correlated. 
The evolution of the phenotypic plasticity in fluctuating and stable 
environments is studied. These experiments will permit to determine 
whether phenotypic plasticity is adaptive and can be selectively 
altered as a result of the environment.
The molecular mechanisms underlying the plastic responses seen will 
be examined by full sequencing, expression and association studies.

Swimming     with     protists:     from     individual     movement     behaviour     to   
population     spread  
By Frank  Pennekamp 

Movement is a fundamental characteristic of the majority of organisms. A 
thorough understanding of the process of motion, the navigation capabilities 
and the internal and external factors that influence the movement of 
organisms is crucial to achieve various goals in applied ecology, ranging from 
improved landscape connectivity to save endangered species to a better 
control of invasive species and pests.
Working with a unicellular aquatic model organism, Tetrahymena 
thermophila, we analyze movement trajectories extracted from HD videos to 
gain an understanding of the basic movement behavior under different 
environmental conditions. The movement behavior is studied at the 
individual cell level and characterized by the following movement metrics: 
total distance moved, net displacement, speed (net and gross) and path 
linearity (net-to-gross-displacement ratio). 
We compare the observed movement patterns between genotypes to test for 
intraspecific variation in movement behavior and furthermore compare the 
movement behavior under treatments of varying density to test whether 
there is a relationship between the movement behavior expressed at the 
individual level and population level phenomena as the emigration rate.


