
Invited Plenary Lecture

Olfactory communication and sexual selection
Caroline Nieberding
Evolutionary Ecology and Genetics Group, Biodiversity Research Centre, Université
Catholique de Louvain, Belgium, caroline.nieberding@uclouvain.be

Sexual selection is considered as the main driving force of structures involved in
mating systems. Sexual selection relies on the existence of communication
systems among individuals and the signals used should convey information on
the identity of potential mating partners. 
Olfactory communication in the context of sexual selection is widespread, but
has been much less extensively studied than some other channels of communi-
cation including vision. Olfactory communication usually relies on combina-
tions of chemical components forming a sex pheromone. This chemical com-
plexity provides the potential to convey sophisticated information about indivi-
duals regarding for example social status, genetic relatedness or immunocompe-
tence. Such complexity has been documented in a few vertebrates and social
invertebrates and has revealed that a high level of refinement of the information
can be transmitted by sex pheromones. Yet, the preference of females for some
part of the signal, and the consequences thereof for the evolution of the signal,
remain largely unexplored, particularly in non-social invertebrates.
In recent years, we started investigating the evolution of olfactory communica-
tion by means of sexual selection in the butterfly model species Bicyclus anyna-
na. We showed that B. anynana females strongly rely on the perception of a
three-component male sex pheromone for mate choice, making this species a
good model to study the complexity of information conveyed by olfactory sig-
nals in a non-social invertebrate. We also showed that the information value of
the male sex pheromone is much more refined and detailed than previously
thought. 
Furthermore, the understanding of the specific information of importance for
females in the male sex pheromone blend allows making predictions about the
evolution of the signal across the Bicyclus genus.
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Lectures

1.1 Exotic mosquitoes in used tires, finding and control
in The Netherlands in 2010
Jakob Beeuwkes, W. den Hartog, M. Dik & E.J. Scholte
Centrum Monitoring Vectoren (nVWA), Wageningen, j.beeuwkes@minlnv.nl

Some mosquitoes are known for their ability to hitch-hike with goods around
the world. An example of this are used tires, which can be an ideal breeding-site
for some mosquito species. In the summer of 2010 three invasive mosquito
species were found on used-tire companies in The Netherlands: yellow fever
mosquito (Aedes aegypti), Asian tiger mosquito (Ae. albopictus), and American
rock-pool mosquito (Ae. atropalpus). The first two species are known for their
role as vector and form a potential threat to public health. Results of the surveil-
lance- and control-strategy of the invaders and implications of the invasion will
be presented.

1.2 Headlice resistance and guidelines for control
Marieta A.H. Braks, C. Reusken, C. Dam, I. Ligthart & D. Beaujean
Nederlands Instituut voor Volksgezondheid en Milieu, Bilthoven,
marieta.braks@rivm.nl

Headlice infestation (pediculosis) is a problem to many children and their par-
ents on the globe. In many countries resistance of headlice to a commonly used
pediculicide, permethrine, has been shown in bioassays and/or molecular assays.
Here we present the first results of such a study in The Netherlands. In addi-
tion, recent changes in the guidelines of headlice control in The Netherlands,
coordinated by the RIVM, will be discussed.

1.3 Mapping risk of the vector-borne viral infection Rift
Valley Fever for The Netherlands: mathematical model-
ling
Egil A.J. Fischer, Gertjan Boender, Aline A. de Koeijer & Herman J.W. van
Roermund
Central Veterinary Institute, Wageningen UR, Lelystad, egil.fischer@wur.nl

We constructed a risk map for the initial spread and establishment of the to-
Africa confined viral vector-borne infection Rift Valley Fever. Using climato-
logical, entomological and veterinary knowledge, we could map risk areas, and
gave insight in possible control by either veterinary measures or vector control.
The presentation will focus on the uncertainties regarding the entomology (vec-
tor density, vector competence and vector life history parameters) in our risk
estimates and predictions.
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1.4 Desiccation resistance in Borrelia-infected Ixodes
ricinus ticks?
Fedor Gassner & W. Takken
Foundation for Sustainable Development, Wageningen Universiteit, Zwolle,
fedor.gassner@wur.nl

Pathogen-mediated manipulation of arthropod behaviour has been described in
numerous organisms. Host searching activity of Ixodes ricinus ticks is limited by
the tick’s sensitivity to desiccation. Microclimatic conditions determine the
length of host searching activity and the height of the activity in the vegetation.
In turn, the host searching activity determines the chance of transmission of
Borrelia burgdorferi s.l. to and from hosts. Here, we question whether B. burgdor-
feri s.l. can alter the desiccation resistance of its vector I. ricinus. Survival analy-
ses showed that infected ticks survived significantly longer under desiccating
conditions compared to uninfected ticks. The results are discussed in relation to
transmission chance of the pathogen and previously obtained results on
increased activity of Borrelia-infected ticks.

2.1 Geographic and genetic variation of olfactory com-
munication in butterflies: the male sex pheromone of
Bicyclus butterfly species
Paul Bacquet, O. Brattström, H.-L. Wang, M. De Jong, S. Heuskin, C.
Löfstedt, P.M. Brakefield, A. Vanderpoorten & C.M. Nieberding
Evolutionary Ecology and Genetics Group, Biodiversity Research Centre, Université
Catholique de Louvain, Belgium, paul.bacquet@student.uclouvain.be

The importance of olfactory communication in reproductive isolation between
species is poorly understood. In Lepidoptera, evolution of sex pheromones is
thought to occur through ratio changes or presence-absence of components. In
the African species-rich genus Bicyclus (Nymphalidae, Satyrinae), wing struc-
tures (androconia) producing male sex pheromone (MSP) are key characters
in species discrimination. In model species B. anynana, MSP plays a role in
mate choice, and part of the pheromone blend is under strong directional sex-
ual selection by females. Reproductive isolation between closely related
Bicyclus species may occur through evolution of MSP composition via sexual
selection.
In this framework, we assessed if and how MSP composition can diverge at the
intraspecific level, i.e. between geographically distinct populations of four
species. MSP composition was identified for each population by GC-MS.
Differences in MSP composition were analysed relative to phylogenetic related-
ness and geographic isolation. Sexual selection is expected to stabilize MSP
composition at the population level, but, with restricted gene flow, the high lia-
bility of the sexually selected trait should lead to some differences between
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allopatric populations. Our results show that the chemical differences are not
linked to genetic divergence between populations, and are sometimes as big as
those between species. This confirms that some intraspecific changes in the
MSP composition can be the base of a speciation event.

2.2 Fitness benefits of female mate choice and herita-
bility of male reproductive traits in the collembolan
Orchesella cincta
Z. Valentina Zizzari, Annika Braakhuis, Willemijn Beulink, Nico M. van
Straalen & Jacintha Ellers
Dept of Animal Ecology, Vrije Universiteit Amsterdam, valentina.zizzari@falw.vu.nl

Several species have adopted a mating system of dissociated sperm transfer
where males and females do not have bodily contact to mate because males
deposit spermatophores on the soil. We investigated several aspects related to
the reproductive behaviour of the collembolan Orchesella cincta a species with
dissociated mating behaviour. We show that O. cincta females gain indirect ben-
efits from choosing among spermatophores of different males because female
choice increases the number of spermatophores produced by their male off-
spring.

2.3 The guidance system of male solitary bees chasing
females
Wopke Wijngaard
Sint-Michielsgestel, wopke.wijngaard@home.nl

Male solitary bees are chasing females in a characteristic way. Chasing behav-
iour has been filmed for Megachile willughbiella and Andrena vaga males. Films
have been partly analysed frame by frame and the results compared with a con-
ceptual model from control theory. For Megachile the model consists of three
parts: a control system for distance, a second control system for rotation of the
body axis, and a third control system for sideways velocity. In the distance con-
trol system, a switch from large to small reference distance will cause pouncing
upon the female. For Andrena the distance control system is replaced by a sys-
tem in which the velocity is chosen.

104

PRESENTATIONS



2.4 Sexually selected traits in butterflies: canalization
in the expression of a pleiotropic mutation?
Caroline Nieberding, G. San Martin, S. Saenko & P.M. Brakefield
Evolutionary Ecology and Genetics group, Biodiversity Research Centre, Earth and
Life Institute, Université Catholique de Louvain, Belgium,
gilles.sanmartin@gmail.com

A phenotype is said to be canalized when it is maintained invariant despite envi-
ronmental or genetic perturbations. Canalization of adaptive traits allows cryp-
tic genetic variation to accumulate, which may affect the evolvability of a pop-
ulation. Two important adaptive traits in the butterfly Bicyclus anynana are the
production (by the androconia on the wings) of male sex pheromone (MSP) and
the shape of the dorsal forewing eyespots, as these traits determine male mating
success and are under sexual selection by females. The mutant ‘comet’ was iden-
tified in the laboratory stock and it originally displayed modified eyespots and
androconial structures at all rearing temperatures. These phenotypic changes are
produced by a single, pleiotropic recessive mutation. 
Here we characterized the morphological (androconia size), physiological (MSP
production), and behavioural (mating success) effects induced by comet across 5
larval rearing temperatures (19-28 °C). We show that the induced morphologi-
cal and physiological changes increase when temperature decreases. Most affect-
ed by comet are the hindwing androconial structures, the correlated reduction of
MSP production, and the distorted shape of the eyespot foci. During the exper-
iments (across successive lab-generations), we saw that the comet phenotype
reversed to wild type at higher rearing temperature, limiting the mutation’s phe-
notypic effects to lower, supposedly more stressful, temperatures. Comet also
displays lower mating success than stock males, but it remains unclear whether
this is due to reduced MSP production or to differences in eyespots shape. We
suggest that the effect of the comet mutation was rapidly canalized at the phe-
notypic level at higher, more favourable, temperature. Yet, phenotypic effects of
comet could have remained visible at lower temperature because it is linked to
higher stress in this tropical butterfly species. The mutant may prove useful in
future studies of the genetic bases of canalization and pheromone biosynthetic
pathways.
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3.1 Does the overwintering strategy of Harmonia
axyridis contribute to its high invasiveness?
C. Lidwien Raak-van den Berg, Jeltje M. Stam, Lia Hemerik, Peter W. de
Jong & Joop C. van Lenteren
Entomologie, Wageningen Universiteit, lidwien.raak-vandenberg@wur.nl

A semi-field experiment was carried out to assess the winter survival of the
exotic Harmonia axyridis in The Netherlands. Overwintering H. axyridis adults
were collected at various locations in late autumn. Hibernation was monitored
in outdoor cages at a central location and at the original overwintering sites.
Winter mortality was measured. Harmonia axyridis had a high survival during
the relatively cold and long winter of 2009-2010 in The Netherlands. The orien-
tation of the overwintering sites (North, East, South, West) influenced survival.
Harmonia axyridis overwintering in leaf litter showed high mortality. 

3.2 Longhorns in The Netherlands: evaluation of eradi-
cation of Anoplophora chinensis
A.J.M. Loomans, B.F. Wessels-Berk & D.J. van der Gaag
Plant Protection Service, National Reference Centre, Wageningen,
a.j.m.loomans@minlnv.nl

The invasive longhorn, Anoplophora chinensis (Forster), has been intercepted on
many consignments of plants for planting of Acer spp. originating from China
and Japan. As a result of two small outbreaks in December 2007 (Westland) and
November 2009 (Boskoop) on trees and shrubs outside a nursery, EC decided to
take emergency measures to eradicate this pest. The results of the findings and
eradication measures are discussed.

3.3 Mapping potential occurrence of exotic species
using CLIMEX: case of the Asian hornet Vespa velutina
nigrithorax in The Netherlands
A. Ibáñez-Justicia & A.J.M. Loomans
Plant Protection Service, National Reference Centre, Wageningen,
a.ibanezjusticia@minlnv.nl

The Asian hornet Vespa velutina nigrithorax was introduced in southern France
in 2004. During the inventory in 2009, nests were found in the vicinity of Paris.
To predict the potential occurrence in The Netherlands, a CLIMEX study has
been conducted. The results show the likely geographic origin of European pop-
ulations of the hornet in Yunnan province (China), and the suitability of cli-
mate in The Netherlands for support their populations.
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3.4 Introduction of the tomato leafminer Tuta absoluta
into Europe
M.J. van der Straten, R.P.J. Potting & A. van der Linden
Plant Protection Service, National Reference Centre, Wageningen,
m.j.van.der.straten@minlnv.nl

The tomato leafminer, Tuta absoluta (Lepidoptera, Gelechiidae), originating
from South America was introduced in Spain in 2006. An overview is given of
the pest risk analysis of this new pest for The Netherlands. Information is given
on the routes of introduction, spread throughout Europe, and possible impact.
The actual situation in The Netherlands and the EU is discussed.

4.1 Effects of three host plants of Maruca vitrata on
the development of the parasitoid Apanteles
taragamae
Elie A. Dannon, Manuele Tamò, Cyriaque Agboton, Arnold van Huis &
Marcel Dicke
Entomologie, Wageningen Universiteit, eliedannon@yahoo.com

Effects of three host plants of the cowpea pod borer Maruca vitrata on the devel-
opment of the parasitoid Apanteles taragamae were investigated in laboratory at
28.7 ± 0.6 °C. Maruca vitrata larvae were fed with flowers of Vigna unguiculata,
Sesbania rostrata, and Lonchocarpus sericeus, or artificial diet. The longest develop-
ment time and the lowest proportion of females were obtained on L. sericeus.
Female wasps took longer to develop compared to males. The nonlinear trend of
the daily fecundity indicated that A. taragamae is a pro-ovigenic species.

4.2 Geographic variation in photoperiodic induction of
diapause in Nasonia vitripennis in Europe
Silvia Paolucci, Louis van de Zande & Leo Beukeboom
Evolutionaire Genetica, Rijksuniversiteit Groningen, s.paolucci@rug.nl

In order to survive in different environments, the cosmopolitan parasitoid wasp
Nasonia vitripennis needs to adjust larval diapause induction to synchronize its
life cycle with seasonal cycles. Photoperiodic diapause response (critical pho-
toperiod for inducing diapause, the effect of maternal age and overall diapause
incidence) in populations collected along a latitudinal gradient in Europe
showed a latitudinal cline which is highly suggestive for adaptive significance.
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4.3 Phenotypic and genomic characterization of para-
sitoid resistance in Drosophila
Laura Salazar Jaramillo & B. Wertheim
Evolutionaire Genetica, Rijksuniversiteit Groningen, l.salazar.jaramillo@rug.nl

Species of Drosophila show variable response against parasitoid wasps. The
source of such variability is not well understood yet. We have tested 11
sequenced species of Drosophila regarding their response against the wasp
Asobara tabida. We have also explored the presence of homologous genes
involved in parasitoid response (from D. melanogaster) in the rest of the lineage.
We show that the ability to succesfully respond against the parasitoid as well as
the pattern of abscence/presence of some homologous genes, cluster according
to phylogenetic relationships.

4.4 Parasitic manipulation: baculovirus-induced insect
host behaviour
Vera I.D. Ros, Stineke van Houte, Kelli Hoover & Monique M. van Oers
Virologie, Wageningen Universiteit, vera.ros@wur.nl

Baculoviruses infect insects, mainly of the order Lepidoptera. Infected larvae
become hypermobile and start climbing to the top of plants or the forest canopy.
This behaviour has been described as ‘Wipfelkrankheit’ or ‘tree top disease’, and
is thought to enhance the spread of the virus, thereby increasing the chance to
infect a new host. Our research aims at investigating this viral induced host
behaviour, by: 1. identifying viral genes inducing the change in behaviour, and 2.
identifying the host pathways that translate this viral signal into a change in
behaviour. 

5.1 Maggots and their use in wounds: YUK or not?
Sylvia A. Stegeman & Pascal Steenvoorde
Leids Universitair Medisch Centrum, Leiden, s.a.stegeman@lumc.nl

Maggot Debridement Therapy (MDT) becomes more and more common in
treatment of chronic wounds. In the last decade more than 100 papers were pub-
lished on this subject alone. MDT is used to help remove necrotic tissue from a
wound and reduce the chance the affected limb needs to be amputated. The limb
salvage rate is reported as 50% after use of MDT. This presentation will present
an overview of patient cases in which MDT played an important role.
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5.2 Pest control in practice: the state of the art
Yu Tong Qiu, Klaas van Rozen, Hilfred Huiting, Roelof Gruppen, Albert
Ester & Gijs van Kruistum
Praktijkonderzoek Plant & Omgeving, Lelystad, yu.tongqiu@wur.nl

Because of new EU regulations for plant protection products, the choice of
chemical control agents is getting more and more restricted. Therefore there is
urgent need for alternative plant protection tactics that are durable, environmen-
tally sound and effective. Our practice in the application of CATT (controlled
atmosphere temperature treatment), biological control as well as supervised
chemical control (especially seed coating) has been proven to be successful in
various pest control programs.

6.1 Changes in butterfly and dragonfly diversity in the
National Park Dwingelderveld 1990–2010
Ivo Lustenhouwer & Henk de Vries
Stichting WBBS, Vlinderstichting, Wageningen, ivolus2002@yahoo.co.uk

In 1990 en 2010 inventories were done on presence of butterflies and dragonflies
in the National park Dwingelderveld, The Netherlands. The results show that
the number of butterfly species has decreased while the number of dragonfly
species had increased. These differences and possible causes for these differen-
ces will be presented. Suitable nature management options for butterflies and
dragonflies will be explained.

6.2 Changes in nectar supply: a possible cause of
widespread butterfly decline
Michiel WallisDeVries, CAM van Swaay & CL Plate
Entomologie, Wageningen Universiteit, michiel.wallisdevries@wur.nl

Flowers constitute one of the main resources determining habitat quality for pol-
linators. Yet, data on changes in flower abundance are rare. We estimate trends
in floral nectar abundance on a national scale and link these data to trends in but-
terfly species richness and abundance. The results show that butterfly decline
can indeed be linked to a substantial decline in overall flower abundance and
specific nectar plants such as thistles.
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6.3 The beneficial effects of moderate grazing intensi-
ties on biodiversity in salt marshes
Roel van Klink, Michiel Wallis de Vries & Jan P. Bakker
Community and Conservation Ecology, Rijksuniversiteit Groningen,
r.van.klink@rug.nl

The utilization of large grazers is a common practice to conserve grassland
ecosystems. It prevents succession towards species-poor climax vegetations and,
if applied in the right way, will create niches for more species than ungrazed or
intensively grazed situations. The effects of large herbivores on plants have been
studied thoroughly, but we are only beginning to understand the effects and
mechanisms determining the biodiversity of invertebrates. I show the effects of
moderate grazing intensities in salt marshes on four groups of invertebrates: spi-
ders, beetles, bugs and leafhoppers.

6.4 Using life-history analyses to improve restoration
management for chalk grassland insects
C.G.E. van Noordwijk
St. Bargerveen, Nijmegen, t.vannoordwijk@science.ru.nl

Renewed restoration efforts have not lead to full recovery of the rich entomofau-
na of Dutch chalk grasslands. To detect the main bottlenecks and to develop
promising restoration management tools we used a life-history strategy
approach. We analyzed the occurrence of ants and butterflies with different life-
history strategies in Dutch chalk grasslands and reference sites. Management
timing and habitat isolation turned out to be the main parameters determining
the occurrence of characteristic species. The research is now expanded to incor-
porate carabid beetles, true bugs and bees.

6.5 Does nitrogen deposition cause decline of butter-
flies by fatal changes in host plant quality?
Gert-Jan van Duinen1, Mark Meijrink1, Jehan van den Berg1, Ankie de
Vries-Brock1, Camille Turlure2, Michiel Wallis de Vries3 & Arnold van den
Burg1
1St. Bargerveen/Dierecologie, Radboud Universiteit Nijmegen, g.vanduinen@
science.ru.nl; 2Quantitative Conservation Biology, Catholic University of Louvain-la-
Neuve, Belgium; 3Vlinderstichting/Entomologie, Wageningen Universiteit

The typical butterfly species Coenonympha tullia, Boloria aquilonaris and Plebeius
optilete of nutrient-poor raised and transitional mires show a strong decline in
parts of their distribution area, while their respective host plants (Eriophorum
vaginatum and other grasses and Oxycoccus palustre and related species) are still
present. We hypothesized that decreased availability of minerals as a result of
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acidification and drainage, as well as increased availability of nutrients due to
increased atmospheric nitrogen deposition cause imbalances between nitrogen
and essential minerals and amino acids in host plants that are fatal to the cater-
pillars. To test this we compared host plant quality between sites with different
atmospheric N deposition and ground water supply. In a bio-assay caterpillars
fed with young Oxycoccus leaves from a Belgian minerotrophic mire did better
than caterpillars fed with Oxycoccus leaves from a more acid Dutch mire. Thus,
changes in host plant quality could indeed result in deficiencies to the caterpil-
lars of threatened butterflies. In young Oxycoccus leaves an imbalance was found
between N and some minerals and amino acids with increasing N content.
Could this imbalance explain the caterpillars’ response to Belgian and Dutch
leaves?

7.1 Reproductive mode and diversity of root aphids in
ant nest mounds
A.B.F. Ivens, D.J.C. Kronauer, I. Pen, F.J. Weissing & J.J. Boomsma
Theoretische Biologie, Rijksuniversiteit Groningen, a.b.f.ivens@rug.nl

Several species of root aphids closely interact with the ant Lasius flavus. The ants
feed on aphid honeydew and actively protect and house aphids in their nests.
With the use of microsatellite markers and behavioural experiments, we aim to
acquire a better understanding of this particular mutualistic interaction and (cul-
tivation) mutualisms in general. Here, we show that all three studied aphid
species reproduce asexually on Schiermonnikoog (NL) and occur at low levels
of (genetic) diversity in the ant mounds.

7.2 Mechanisms favoring and constraining the transition
to asexuality
Tanja Schwander
Evolutionaire Genetica, Rijksuniversiteit Groningen, t.schwander@rug.nl

The frequency and phylogenetic distribution of asexuality versus sexual repro-
duction depend on a dynamic equilibrium between the origin of new asexual lin-
eages, their coexistence with sexual sister groups, and relative extinction rates.
Using insect models, I try to understand which evolutionary pathways can lead
to the successful establishment of new asexual lineages, and how different routes
to asexuality affect the competitiveness and long-term persistence of asexuals.
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7.3 PI-Wolbachia in the parasitoid wasp Tetrastichus
coeruleus: the causes and consequences of being
infected
Barbara M. Reumer, Jacques J.M. van Alphen & Ken Kraaijeveld
IBL, Animal Ecology, Leiden University, b.m.reumer@biology.leidenuniv.nl

The parasitoid wasp Tetrastichus coeruleus occurs both in sexual and asexual pop-
ulations in The Netherlands. Sexual populations occur on agricultural fields,
whereas asexual populations occur in natural areas. Asexual populations repro-
duce parthenogenetically due to a Wolbachia-infection. Sexual populations are
not infected. It is currently unclear how these populations can persist in such
close proximity. Sexual and asexual populations do not only differ in ecosystem
and reproductive mode, but also show differences in genetic background, life
history traits, physiology and behaviour.

7.4 Studying speciation using Nasonia wasps
Tosca Koevoets
Evolutionaire Genetica, Rijksuniversiteit Groningen, t.koevoets@rug.nl

When crossing different species, hybrids suffer from incompatibilities due to
disrupted gene-interactions of diverged genes. In order to understand the process
of speciation, many researchers have studied the nature of these disrupted gene-
interactions. However, dominance effects make these investigations very diffi-
cult. Here, we use the haplodiploid wasp genus Nasonia to study hybrid incom-
patibilities. Due to the haploidy of male hybrids, Nasonia is proving to be a per-
fect study system when investigating hybrid incompatibilities.

7.5 Imprinting regulates sex determination in the hap-
lodiploid wasp Nasonia vitripennis
Eveline C. Verhulst, L.W. Beukeboom & L. van de Zande
Evolutionaire Genetica, Rijksuniversiteit Groningen, e.c.verhulst@rug.nl

Sexual reproduction is widespread in nature, but sex determining mechanisms
vary considerably between species. Especially in insects a vast number of sex
determining mechanisms is known. In haplodiploid insect species sex chromo-
somes cannot be present and a different mechanism has to operate. The honey-
bee mechanism of sex determination is based on a complementary sex determin-
er (csd), but in other haplodiploid species, like Nasonia, it has been shown that
the honeybee mechanism of sex determination is not applicable. By studying
Nasonia sex determination we have identified a new mechanism for haplodiploid
sex determination that is based on epigenetic modifications of DNA.
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8.1 Heated competition, the impact of climate change
on the coexistence of competitive parasitoid species
Rianne Liefting
Vrije Universiteit Amsterdam, Heiloo, rianne.liefting@gmail.com

In the light of current climate change researchers have been examining and pre-
dicting effects on populations. Current predictive models use the associations
between environmental variables and known (single) species distributions to
define abiotic conditions within which populations can be maintained but disre-
gard biotic interactions. To determine the importance of these interactions I
looked at the reaction of two species of parasitoid wasps to changing tempera-
tures. Results show that behaviour of species changes in warming climates and
competition plays an important role in the loss of species.

8.2 Unraveling the mechanism of resistance to
Nasonovia ribisnigri in lettuce
Cindy J.M. ten Broeke, Joop J.A. van Loon & Marcel Dicke
Entomologie, Wageningen Universiteit, cindy.tenbroeke@wur.nl

The black currant-lettuce aphid, Nasonovia ribisnigri, is an economically impor-
tant pest of lettuce, Lactuca sativa. Control of the lettuce aphid in cultivated let-
tuce is largely based on genetic host plant resistance, based on a single gene, the
Nr-gene. The objective of this project is to unravel the resistance mechanism of
the Nr-gene by behavioral studies of the aphid. This was studied by using the
electrical penetration graph technique (EPG) and performance experiments.

8.3 The genetic basis of phenotypic traits causing
prezygotic isolation in Nasonia
Wenwen Diao, Louis van de Zande & Leo W. Beukeboom
Evolutionaire Genetica, Rijksuniversiteit Groningen, w.diao@rug.nl

Speciation is one of the most challenging aspects of evolutionary biology.
Although much has been learned about speciation processes, the genes responsi-
ble for reproductive isolation have been little studied. This project focuses on the
genetics and genomics of prezygotic isolation (courtship behaviour and
pheromones) in the parasitoid wasp Nasonia, aims to identify the traits underly-
ing prezygotic isolation and to determine the genes underlying Quantitative
Trait Loci (QTLs) for prezygotic isolation.
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8.4 Brain research in parasitic wasps: how oviposition
experience translates into neuron crosstalk
Alexander Haverkamp & Hans Smid
Entomologie, Wageningen Universiteit, alexander.haverkamp@wur.nl

Parasitic wasps are known for their astonishing learning abilities. During this
process of learning the selection of the right information to be stored into mem-
ory is a crucial step. Our current research aims to map those neuron circuits that
play major roles in evaluating information. In parallel, new methods are being
developed to investigate the activation patterns of these neurons. By combining
these two approaches we hope to provide further insights into the biological
basis of memory formation.

8.5 Reward value determines memory consolidation in
parasitic wasps
Marjolein Kruidhof, Foteini Pashalidou, Nina Fatouros, Louise Vet, Hans
Smid & Ties Huigens
Netherlands Institute of Ecology, Heteren, m.kruidhof@nioo.knaw.nl

Parasitoids can optimize searching efficiency for their inconspicuous hosts by
learning to associate odor cues with the reward of an egg-laying experience into
the host. We studied the effect of reward on memory consolidation in two par-
asitoid species, Cotesia glomerata and Trichogramma evanescens. These wasps par-
asitize the caterpillars and eggs, respectively, of the cabbage whites Pieris brassi-
cae and P. rapae. We found that both parasitoid species readily consolidated long-
term memory after one oviposition experience with the high-value host P. bras-
sicae, and only consolidated a shorter lasting memory type, identified as ‘anes-
thesia-sensitive memory’, with the low-value host P. rapae. Our results show for
the first time that the type of memory that an animal consolidates is dependent
on the reward value

9.1 Relative importance of plant traits affecting bot-
tom-up and top-down forces on insect abundance on
Brassica oleracea
Martine Kos, Colette Broekgaarden, Patrick Kabouw, Erik H. Poelman,
Louise E.M. Vet, Marcel Dicke & Joop J.A. van Loon
Entomologie, Wageningen Universiteit, martine.kos@wur.nl

We tested whether plant traits orchestrate insect communities stronger by bot-
tom-up or top-down forces with a model system of four cultivars of Brassica oler-
acea. During two field seasons, we measured different chemical and morpholog-
ical traits and the abundance of several herbivores and natural enemies.
Intraspecific chemical and morphological variation consistently affected the
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abundance of insect herbivores and their natural enemies. Differences in attrac-
tion of parasitoids and predators among the cultivars could not explain herbivore
and natural enemy abundance. We conclude that top-down forces, mediated by
emission of plant volatiles that attract natural enemies, were less important for
insect abundance than bottom-up forces, through plant chemistry and morphol-
ogy.

9.2 Not all pyrrolizidine alkaloids in Jacobaea plants
stimulated equally cinnabar moth oviposition
Dandan Cheng, Eddy van der Meijden, Patrick P.J. Mulder, Klaas Vrieling
& Peter G.L. Klinkhamer
IBL, Universiteit Leiden, d.d.cheng@biology.leidenuniv.nl

Six plants for each of 40 F2 hybrids of Jacobaea vulgaris and J. aquatica were offe-
red to cinnabar moths (Tyria jacobaeae) in an oviposition experiment in a green-
house. Egg batch numbers appeared genotype dependent and correlated to the
mean concentration of such pyrrolizidine alkaloids (PAs) as jacobine, jaconine,
jacoline and dehydrojaconine, which were calculated from the PA measurement
by LC-MS/MS for the same genotypes in a preliminary experiment.

9.3 Soil cooling facilitates hyperpredation of a bulb
scale mite predator by generalist soil-dwelling predato-
ry mites
Gerben J. Messelink, Eric de Groot & Renata van Holstein-Saj
Greenhouse Horticulture, Wageningen UR, Bleiswijk, gerben.messelink@wur.nl

Biological control in greenhouses has evolved the past decades from relatively
simple systems with specialist natural enemies to complex communities of
interacting natural enemies and pests. One of the complexities is caused by
using generalist predators which not only feed on multiple pest species, but also
on other natural enemies. Here we present how a generalist soil-dwelling preda-
tory mite can disrupt the biological control of bulb scale mites in Hippeastrum
(amaryllis) by preying on another smaller generalist predatory mite. Analyses
of soil and bulb samples suggest that this hyperpredation is facilitated by soil
cooling techniques that drive the predators together to small ‘islands’ of higher
surface temperatures.
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The effect of genetic diversity on colony productivity
in the red ant Myrmica rubra
E.J. Slaa, P. Chappell & W.O.H. Hughes
Leeds University, Oegstgeest, e.j.slaa@leeds.ac.uk

In the red ant Myrmica rubra both polyandry and polygyny occur, increasing
colony genetic diversity. In this study we investigated the effect of genetic
diversity on colony productivity. Genetic diversity had a negative effect on
colony fitness as measured by the onset of foraging after hibernation and the
production of larvae, but a positive effect as measured by the production of
males. Therefore the effect of genetic diversity on colony fitness may not be
straightforward.

Does the overwintering strategy of Harmonia axyridis
contribute to its high invasiveness?
C. Lidwien Raak-van den Berg, Jeltje M. Stam, Lia Hemerik, Peter W. de
Jong & Joop C. van Lenteren
Entomologie, Wageningen Universiteit, lidwien.raak-vandenberg@wur.nl

A semi-field experiment was carried out to assess the winter survival of the exo-
tic Harmonia axyridis in The Netherlands. Overwintering H. axyridis adults were
collected at various locations in late autumn. Hibernation was monitored in out-
door cages at a central location and at the original overwintering sites. Winter
mortality was measured. Harmonia axyridis had a high survival during the relati-
vely cold and long winter of 2009-2010 in The Netherlands. The orientation of
the overwintering sites (North, East, South, West) influenced survival.
Harmonia axyridis overwintering in leaf litter showed high mortality. 

Lepidoptera monitored in the city of Utrecht (district
Tuindorp), 1976-2001
Harrie A.J. Govers
‘s-Hertogenbosch, haj.govers@home.nl

Based on monthly monitoring, 330 Lepidoptera species were observed in an
urban district (Tuindorp, Utrecht, The Netherlands) from 1976-2001, many of
these new with respect to current inventories. Seasonal variation of number of
species, number of individuals and Shannon diversity of samples show sharp
maxima at the end of July, while evenness shows a minimum. Trend analysis of
the maxima shows decreases of 20-28% for the pertinent period, whereas the
minimum and the days at which the extreme values occur do not change sub-
stantially. Temperature and precipitation can partly explain these trends.
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