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Wasps know each other’s faces; cooperation, 
communication, and cognition in the Polistes
Elizabeth A. Tibbetts
Ecology and Evolutionary Biology, University of Michigan, Ann Arbor, MI, USA,
tibbetts@umich.edu

Social behavior and communication are fundamentally linked. In the short term,
stable social interactions depend on reliable communication. Over the long term,
social behavior and communication systems coevolve to shape the way animals
look, think, and act. I will use visual communication in paper wasps as a model
to explore how the coevolution of social behavior and communication influen-
ces morphology, physiology, and behavior. I will focus on two common wasp
species with different types of social communication, Polistes fuscatus, which
have visual signals used for individual recognition and Polistes dominulus, which
have visual signals of fighting ability. Specific topics to be discussed include, the
role of social punishment in the evolution of honest communication, how com-
plex communication systems shape cognitive evolution, and the feedbacks bet-
ween signals, social behavior, and endocrine titers.

Water-walking insects: marrying evo-devo with ecology
for a better understanding of morphological evolution
Abderrahman Khila
Institut de Génomique Fonctionnelle de Lyon, ENS de Lyon, France,
abderrahman.khila@ens-lyon.fr

Three decades after the birth of evo-devo, there is an increasing recognition that
a strong integration of evolutionary ecology with developmental genetics is
required for a more comprehensive and thorough understanding of the origin of
animal diversity. Here we combine original natural systems, water-walking
insects (Heteroptera, Gerromorpha), with state of the art tools of functional and
developmental genetics, to study the interplay between developmental genetic
pathways and the ecological environment, and how this interaction can shape
adaptive phenotypic change. About 200 million years ago, the common ancestor
of water-walking insects invaded water surface and radiated into a diverse array
of niches, from shorelines to open oceans. This ecological transition and specia-
lization is associated with an array of adaptive changes that enabled these insects
to support their body weight and generate efficient propulsion on the water sur-
face. In this talk, I will describe the function of a set of morphological traits,
their developmental genetic basis, and how these traits were critical in the initi-
al event of water surface invasion and the diversification of the group.
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Start of insect life: Insect eggs and their interactions
with plants
Monika Hilker
Institute of Biology, Freie Universität Berlin, Germany, monika.hilker@fu-berlin.de

Insect eggs are highly vulnerable life stages that cannot escape from danger.
Insect parents take care of them by e.g. hiding them inside a substrate, endowing
them with toxins, covering them with protective material or even guarding
them with the parental body. Parents may even affect the health of the insect
embryo by transgenerational immune priming and thus influence how efficient-
ly the egg will cope with attack by egg parasitoids. However, insect eggs laid on
leaves face counteractions when the egg-laden plant starts to defend against the
upcoming danger of feeding damage by hungry larvae. Plants can react to insect
egg deposition by producing toxins killing the eggs, forming neoplasms or
necrotic tissues that lead to detachment of eggs from the plant. Plants may even
take the egg deposition as a warning signal for upcoming future larval feeding
damage; larvae feeding on a plant where they hatched from eggs show reduced
performance compared to larvae feeding on egg-free plants. In addition to such
defensive plant responses acting directly against the eggs or the hatching larvae,
plants are known to ‘call’ egg parasitoids when eggs have been laid onto leaves.
Insect egg deposition on leaves induces the emission of leaf volatiles that attract
parasitoids or induces a change of leaf surface chemistry that facilitates the para-
sitoid´s search for eggs. The high species specificity of the tripartite interactions
between plants, insect eggs and egg parasitoids requires fine-tuned mechanisms
of adaptation in each participant of this infochemical web.

Lectures

1.1 Enhancement of food supply in agricultural 
landscapes: effects on hoverflies
Esther Klop, David Kleijn & Tibor Bukovinszky
NIOO-KNAW, Wageningen, estherklop2@gmail.com

Lack of floral resources is often recognized as driver of pollinator declines. In
this multiannual project, we analysed the effects of different resource quantities
on flower-visiting insects on a landscape level. In ca. 50 ha plots, flower fields of
1-10 ha were established. Hoverflies were sampled by coloured pan trapping at
fixed distances from the fields. Flower abundance of landscape plots was estima-
ted and linked to hoverfly abundance and species richness. Here, we present our
first result.
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1.2 Intraguild predation avoidance in the context of
apparent competition in an aphid community
Enric Frago & Charles Godfray
Entomology, Wageningen University, enric.frago@wur.nl

Insect parasitoids have developed behavioural strategies to avoid intraguild pre-
dation which can have implications in the context of apparent competition. In
replicate cage experiments, we have found that intraguild predator cues reduce
parasitism efficiency of Aphidius ervi attacking the pea aphid, Acyrthosiphum
pisum, in a way that benefits the grain aphid, Sitobion avenae. This effect is reve-
aled over multiple generations, a long-term, trait mediated example of apparent
mutualism.

1.3 Disentangling above- and belowground effects of
neighbouring plants on the arthropod community on
Jacobaea vulgaris
Martine Kos & Martijn Bezemer
NIOO-KNAW, Wageningen, M.Kos@nioo.knaw.nl

We studied the relative importance of above- and belowground effects of neigh-
bouring plants on the arthropod community on the focal plant Jacobaea vulgaris.
We show that, although neighbouring plants affect the biomass of a focal plant
via both above- and belowground interactions, only aboveground neighbouring
effects were strong enough to cascade up the food web and affect the abundance
of herbivores and carnivores on the focal plant. Furthermore, the identity of the
neighbouring species also greatly affected the arthropod community on J. vulga-
ris. 

1.4 The utility of local risk maps of sheep tick for 
ecological tick prevention measures
Marieta Braks, Fay Haverkort & Aart Claassens
RIVM, Bilthoven, marieta.braks@rivm.nl

The sheep tick is a vector of several human pathogens, including the causative
agent of Lyme disease. Despite intensive educational programs, the incidence of
Lyme disease is still on the rise in the Netherlands. In the current study, we sho-
wed the utility of the developments of local risk maps for sheep ticks in nature
conservation areas in the Netherlands to guide focused ecological preventive tick
management measures.

1.5 UES Master Thesis Award
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2.1 Host preferences and biting rates of Culicoides
species in the Netherlands: comparing cattle, sheep
and the black-light trap
A.R.W. Elbers & R. Meiswinkel
Central Veterinary Institute, Lelystad, armin.elbers@wur.nl

Host preference is an important determinant of feeding behaviour in biting
insects and a critical component in the transmission of vector-borne diseases.
The aim of the study was to quantify host preferences and biting rates of
Culicoides using tethered livestock in pasture (a dairy cow and a sheep) and to
compare the numbers of biting midges aspirated off them to those captured
simultaneously in a black-light trap. Culicoides collections were made at a dairy
herd in the east of the Netherlands. Culicoides were identified to species morpho-
logically and age-graded. The C. obsoletus complex, C. dewulfi and C. pulicaris
predominated on the back and flanks of the animals, C. punctatus on the belly,
and C. chiopterus on the legs. Significantly more Culicoides were caught on the
cow (10,742) than on the sheep (1,182) or in the black-light trap (48). Midges only
began to appear in the black-light trap from sunset onwards. Though it was quite
accurate in its reflection of the vector-host relationship observed on animals in
the field, the black-light trap proved to be of limited value for determining hours
of peak biting activity, levels of abundance, and host preference, in Culicoides.

2.2 Social behavior of honeybees feeding nest mates
challenged by multiple drivers of colony losses
Coby van Dooremalen & Maria Meijer
Bees@wur, Wageningen, coby.vandooremalen@wur.nl

Honeybee colonies experience extensive losses, caused by a combination of mul-
tiple stressors. The social honeybee colony acts as a super-organism with age-
related division of labor. One of the main tasks of nest bees inside the colony is
nursing. We hypothesized that in colonies under pressure, multiple stressors
(Varroa destructor, Nosema ceranae, and chronic sublethal dose of Imidacloprid)
will reduce nursing capacity of individual bees, potentially jeopardizing the
future workforce of the colony.
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2.3 Courting behaviour and androconial chemistry of
Morpho peleides
Joop J.A. van Loon, Berhane Weldegergis, Evelien Kooij, Enzo Moretto &
Marco Gherlenda
Entomologie, Wagningen Universiteit, joop.vanloon@wur.nl

Morpho butterflies of tropical America are famous for their metallic blue reflec-
tive wings. It has been assumed that Morpho butterflies mainly use visual cues
in courtship behaviour. We report for the first time androconial organs in male
Morpho peleides and their role in courtship behaviour. We also present chemical
analysis of the complicated volatile blend stored in the androconial gland and
propose this functions as a courtship pheromone.

2.4 Benefits for two? Testing the defensive function of
egg parasitoid-attracting plant volatiles
Eddie Griese, Marcel Dicke, Erik H. Poelman, Monika Hilker & Nina E.
Fatouros
Institute of Biology, Freie Universität Berlin, Germany, eddie.griese@fu-berlin.de

When attacked by herbivorous insects, plants emit volatiles that provide relia-
ble information for parasitoids during host location. Such emissions can be
mediated not only by feeding herbivores but also when eggs are deposited. In the
wild crucifer Brassica nigra, egg deposition of the Large cabbage white butterfly
Pieris brassicae induces volatiles that attract egg and larval parasitoids (i.e., ovi-
position induced plant volatiles, OIPVs). Whether the release of herbivore-
induced plant volatiles (HIPVs) or OIPVs followed by the attraction of parasi-
toids (evolutionary enlistment) increases plants fitness is still under strong
debate. We tested whether (1) parasitism and killing of herbivore eggs by egg
parasitoids leads to an increase in reproductive output in genotypes of B. nigra
and (2) variation in volatile profiles of plant genotypes is linked to variation in
parasitism. In a common garden approach, egg clutches of P. brassicae experien-
ced higher parasitism rates on some genotypes and these plants’ volatiles were
more attractive to Trichogramma egg parasitoids in olfactometer tests than
others. However, these differences could not be linked to plant fitness benefits.
Release of HIPVs in an early phase of herbivore colonization can also attract
other non-beneficial insects. Ongoing experiments evaluate the effect of volati-
les on parasitoids and other insect community members and link it to plant fit-
ness.
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2.5 Body odours of parasitized caterpillars give away
the presence of parasitoid larvae to their primary
hyperparasitoid enemies
Feng Zhu, Berhane T. Weldegergis, Boris Lhie, Jeffrey A. Harvey, Marcel
Dicke & Erik H. Poelman
Entomology, Wageningen University, feng.zhu@wur.nl

Foraging success of hyperparasitoids depends on the utilization of reliable infor-
mation on the presence of their often inconspicuous hosts. Beside using herbivo-
re-induced plant volatiles, hyperparasitoids may use herbivore-associated cues
for host searching. We addressed whether the primary hyperparasitoid
Baryscapus galactopus uses caterpillar body odours to discriminate the herbivores
carrying larvae of different parasitoid hosts. We found that the hyperparasitoids
preferred body odours of parasitized caterpillars in two-choice bioassay. Volatile
analysis revealed that body odours of parasitized caterpillars differ from unpara-
sitized caterpillars, allowing the hyperparasitoids to detect their parasitoid host.

3.1 The genetic basis of natural variation in learning
rate between Nasonia parasitic wasp species
Katja M. Hoedjes, Hans M. Smid, Louise E.M. Vet & John H. Werren
Entomologie, Wagningen Universiteit, katja.hoedjes@wur.nl

All animal species can learn and form memories, but there is variation in learning
rate. The parasitic wasp Nasonia vitripennis is a species with a high learning rate
and will form a long-term memory after a single conditioning trial. The closely
related species Nasonia giraulti requires multiple conditioning trials to do so. We
have studied the genetic basis of learning rate by backcrossing genes involved in
learning rate from one species into the genetic background of the other species.

3.2 Intra- and interspecific variation of the Drosophila
compound eye
M. Hilbrant, D. Leite, I. Almudi, L. Kuncheria, N. Posnien, M.D.S. Nunes, S.
Arif, C. Schlötterer, P. Mitteroecker & A.P. McGregor
Oxford Brookes University, UK, mhilbrant@brookes.ac.uk

In order to gain insights into the evolution of the insect compound eye, we
investigated variation in the eye and head capsule between Drosophila melano-
gaster, D. simulans and D. mauritiana. Analysed traits include ommatidia number
and size, as well as rhodopsin mRNA expression levels and Rhodopsin protein
expression patterns across the retina. In summary, we found that the morpholo-
gy and functional properties of the compound eyes vary considerably within and
among these closely related Drosophila species.
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3.3 Host specialisation and population structure in the
endophilic tick Ixodes arboricola
A.R. Van Oosten, E. Matthysen, D.J.A. Heylen, K. Jordaens, T. Backeljau &
J. White
Biologie, Universiteit van Antwerpen, België, raoul.vanoosten@uantwerpen.be

Ixodes arboricola infests cavity-nesting birds (mainly great and blue tits) and we
have shown it has specific adaptations to detach in the nests of these birds.
Because their hosts tend to return to the same nest, dispersal of the ticks is limi-
ted and we expected strong genetic differentiation on a small spatial scale. The
project focuses on the population genetic structure (surveyed with microsatellite
loci) and adaptations of these ticks for dispersal, such as mating strategies and
host specialisation.

3.4 The role of transformer in sex determination of the
parasitoid Asobara tabida (Hymenoptera)
Elzemiek Geuverink, Eveline Verhulst, Louis van de Zande & Leo
Beukeboom
Evolutionaire Genetica, Universiteit Groningen, e.geuverink@rug.nl

Similar to other insect groups, Hymenoptera have fast evolution and turn-over
of sex determination mechanisms. Complemenary Sex Determination (CSD) is
a widespread mechanism in Hymenoptera, but functional analysis has thus far
only been performed in Apis mellifera. Nasonia vitripennis has maternal imprinting
sex determination, but it is not known how widespread this mechanism is. The
parasitic wasp Asobara tabida also has a non-CSD mechanism, but the functional
details are unknown. Here we report the initial characterization of its sex deter-
mination genes and their splicing variants in adult females and males. We
investigate whether Asobara employs a Nasonia-like sex determination mecha-
nism by assessing maternal input of transformer and the start of zygotic trans-
former expression.
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3.5 Reproductive success in three congeneric 
hyperparasitoids
Jeffrey A Harvey
NIOO-KNAW, Wageningen, j.harvey@nioo.knaw.nl

Closely related organisms often exhibit traits that are strongly conserved phylo-
genetically, even when they constrain the full range of adaptive responses. Here,
lifetime reproductive success and effort, longevity and metabolic rate are com-
pared in three hyperparasitoid species in the genus Gelis. Two of the species are
wingless and largely confined to ground habitats, whereas the third is fully win-
ged and prefers to forage in canopy habitats. The results show that there are pro-
found differences in fecundity and longevity in the three species, probably
reflecting processes that vary in their subtlety.

4.1 Euseius gallicus, a predatory mite for biocontrol in
greenhouse grown cut roses
Juliette Pijnakker, Felix L. Wäckers & Yves Arijs
Biobest, Westerlo, België, juliette.pijnakker@biobest.be

The predatory mite Euseius gallicus was evaluated by Biobest in a series of green-
house experiments on sweet pepper plants and in roses. Biobest has developed a
method for large-scale mass production of Euseius spp. In all semi-field tests E.
gallicus established well in the presence of thrips and/or pollen. Biobest received
the authorization for experimenting with this species in commercial greenhou-
ses in the framework of new fauna protection regulations in the Netherlands. In
June 2013 the first predators were introduced in commercial cut roses. Euseius gal-
licus showed a rapid establishment, a high mobility and dominated Amblyseius
swirskii.

4.2 Modelling whitefly and Encarsia population 
development for a decision support system
A. Maaike Wubs, E. Boeckmann & L. Hemerik
Mathematical and Statistical Methods Group, Wageningen UR, maaike.wubs@wur.nl

For the use in a decision support system, a simulation model is developed for
population dynamics of greenhouse pests and their beneficials. Currently, the
whitefly Trialeurodes vaporariorum and Encarsia formosa are modelled. The factors
affecting interaction between the species are among others host density, parasi-
tism rate and searching time. The model is validated using experiments in
greenhouses, where known numbers of both species were released. In general,
there is a good correspondence between observed and simulated whitefly popu-
lations.
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4.3 Rise and fall of the thunderflies
Manus P.M. Thoen
Entomologie, Wageningen Universiteit, manus.thoen@wur.nl

The western flower thrips Frankliniella occidentalis is a devastating pest insect on
numerous crop species world-wide. Here, I will focus on the biology of F. occi-
dentalis, how it has become the menacing pest it is at present and how we can
protect our crops against it in the future. Exploring and understanding the gene-
tic basis of plant resistance mechanisms to herbivorous pest insects can greatly
benefit the development of insect-resistant crops. Combining genomics with
high throughput phenotyping systems could bring to light new genetic markers
and genes that underlie thrips resistance in plants.

4.4. Effects of secondary metabolites in carrot on
western flower thrips (Frankliniella occidentalis)
Rita Rakhmawati, Tim Halvemaan, Peter Klinkhamer & Kirsten Leiss
Plant Ecology, Leiden University, r.rita3@yahoo.com

Using an eco-metabolomic approach the metabolites sinapic acid, β-alanine and
luteolin, have been identified to be associated with host plant resistance to
western flower thrips (Frankliniella occidentalis) in carrot. In this study we
investigated the effect of combining metabolites looking for synergistic effects
on thrips mortality. All three metabolites reduced thrips mortaltiy. Our results
showed synergistic effects of these metabolites in host plant resistance against
thrips. Using various metabolites for host plant resistance has important impli-
cations for durable resistance breeding.

4.5 The effects of sequential infestation by herbivores
on the response of the predator Phytoseiulus 
persimilis
Tila R. Menzel, Wilke W. Heijs, Rieta Gols, Joop J.A. van Loon & Marcel
Dicke
Entomology, Wageningen University, tila.menzel@wur.nl

Plants are able to defend themselves against herbivores by use of direct and indi-
rect defense mechanisms. The latter involves the recruitment of natural enemies
of herbivores via plant volatiles that are released in response to herbivory. Plant
defense mechanisms may, however, become modified when several herbivores
feed on the same plant. Feeding can also occur in timely spaced events and still
alter plant defense responses. Here, we investigated the effect of subsequently
arriving heterospecific and conspecific herbivores on plant indirect defense
mediated by the specialist predator and biological control agent Phytoseiulus per-
similis in Lima bean plants.
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Posters

Tree-top disease in caterpillars: the role of the 
baculovirus egt gene
Vera I.D. Ros, Stineke van Houte & Monique M. van Oers
Virologie, Wageningen Universiteit, vera.ros@wur.nl

Parasitic modification of host behaviour is a widely adopted strategy of parasi-
tes to enhance their own transmission. A typical case of behavioural manipula-
tion is found in insects infected with baculoviruses. Infected caterpillars show
enhanced mobility and start climbing to the top of plants or the forest canopy
(‘tree-top disease’). As a consequence, the virus is spread over a larger area, the-
reby increasing the chance to infect a new caterpillar. Recently, the egt gene
from the baculovirus Lymantria dispar nucleopolyhedrovirus (LdMNPV) was
identified to induce tree top disease in L. dispar larvae. Here, we studied the
effect of Autographa californica multiple nucleopolyhedrovirus (AcMNPV) on
climbing behaviour in two different host insects, the cabbage looper Trichoplusia
ni and the beet armyworm Spodoptera exigua. We show that the effect of this
virus on caterpillar behaviour differs between these two host species.
Additionally, we found no evidence for a general role of the egt gene in causing
tree top disease. This implies that baculoviruses have evolved multiple strategies
to manipulate similar behavioural phenotypes in their caterpillar hosts.

Do males evaluate female age for precopulatory mate
guarding in spider mites?
Keiko Oku & Yutaka Saito
Entomology, Wageningen University, keiko.oku@wur.nl

In the two-spotted spider mite, because only the first copulation results in ferti-
lisation, males guard pre-adult females. Previous studies showed that males pre-
fer to guard older rather than younger females. However, as their experimental
designs included uncertain factors, the findings have not always been sufficient-
ly rigorous. Thus, we re-examined whether males discriminate between females
closest to becoming receptive and younger females. Here, we present the result
and a proximate factor determining the male behaviour.
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Mixing and storing large volumes of honey bee (Apis
mellifera mellifera) sperm integrated in a breeding 
program
Jacob Peter van Praagh & Jürgen Brauße
Institut für Bienenkunde, Celle, Germany, jph@tiho-hannover.de

The ability to pool and deliberately mix semen from many drones and then use
it for instrumental insemination of larger groups of queens would be a valuable
tool for honey bee, Apis mellifera, breeding. It results in a greater effective bree-
ding population. Therefore, a method to stir large amounts of sperm (3 ml sperm
= ca. 7000 males) using relatively small amounts of buffer (10% vol/vol) was
developed to be used in a Buckfast closed breeding project. Collecting sperm
from as many as 7000 males, inseminating 250 queens with the mix requires
several days. Therefore, a sperm storage equipment was developed. From older
research (1989) we know that at temperatures below 19 °C sperms are immobili-
zed. A portable storage box to temperate the capillaries at 17.5 ± 0.3 °C was devel-
oped using peltier elements and sophisticated electronics. Data on successfully
inseminated queens with deliberately mixed sperm after 76 days of storage at the
end of the beekeeping seasons 2010 and 2012 will be presented. The beekeeping
Institute Dol analyzed the sperm numbers in some of the spermatheca of both
series. The data clearly show that (1) an undisturbed temperate storage in the
closed capillary is obligatory, and (2) the large volumes we can stir and store
allow to maintain and distribute a high male genetic variability for breeding pur-
poses. The developed equipment can very well be used for the maintenance of
local bee population over many generations with little loss of genetic diversity
and biodiversity, offering a way to preserve local and native bee populations.

Systemic pesticides (neonicotinoids and Fipronil) too
much risk for biodiversity and natural ecosystems
IUCN Task Force on Systemic Pesticides (Job van Praagh)
Institut für Bienenkunde, Celle, Germany, jph@tiho-hannover.de

In the 1990’s, the systemic pesticides Fipronil and the neonicotinoids (neonics)
were first introduced on the global market. Over the past few years systemic
insecticides have rapidly grown to become the most widely used and fastest gro-
wing class of insecticides worldwide with a market share of at least 24%. Systemic
pesticides are mainly used to control sucking insects, some chewing insects inclu-
ding termites, soil insects, and fleas on pets. Suspected of being the cause of worl-
dwide decline of honey bees and wild pollinators and of the observed massive
decline of entomofauna at large, as well as the parallel decline in insectivorous
bird populations, better insight in its ecological risks is urgently needed.
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Two tricks of baculovirus SeMNPV: behavioral 
manipulation and induction of apoptosis
Yue Han, Stineke van Houte, Vera I.D. Ros & Monique M. van Oers
Virologie, Wageningen Universiteit, yue.han@wur.nl

Baculoviruses induce tree-top disease (death at elevated positions) in their cater-
pillar hosts. It is hypothesized that this behavioral change increases viral trans-
mission rate. We demonstrated that a single gene from the baculovirus
Spodoptera exigua multiple nucleopolyhedrovirus (SeMNPV) is required for tree-
top disease of its host S. exigua. Furthermore, we identified the ptp2 gene from
SeMNPV, encoding a putative protein tyrosine phosphatase, as an inducer of
apoptosis in Spodoptera frugiperda 21 (Sf21) cells. A distantly related gene, ptp,
from Autographa californica multiple nucleopolyhedrovirus (AcMNPV) did not
trigger apoptosis, indicating that only the SeMNPV ptp2 gene can induce apop-
tosis.

Plant mediated effects of Pieris brassicae egg 
deposition, on preference of the larval parasitoid
Cotesia glomerata
Foteini G. Pashalidou, Boris Berkhout, Berhane Weldegergis, Rieta Gols,
Joop J.A. van Loon, Marcel Dicke & Nina E. Fatouros
Entomology, Wageningen University, foteini.paschalidou@wur.nl

Plants can recognize herbivory in oviposition and feeding and respond to ovipo-
sition by releasing oviposition-induced plant volatiles, which can attract parasi-
toids. Plants respond to the actual feeding by releasing HIPVs. Plants might use
both stresses to respond faster against subsequent herbivory. We study whether
indirect defences can be primed; we tested the attraction of Cotesia glomerata
wasps, to plants priorly infested with eggs and then caterpillar feeding, and
against plants induced only by caterpillar feeding.
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The influence of plant responses to herbivores on
behavior of pollinators, and consequences for plant 
fitness
Dani Lucas-Barbosa, Joop J.A. van Loon, Rieta Gols, Teris A. van Beek &
Marcel Dicke
Entomology, Wageningen University, dani.lucasbarbosa@wur.nl

We investigated how plant responses to insect herbivory affect interactions with
pollinators, and ultimately plant fitness. Remarkably, before butterfly eggs had
hatched, infested plants accelerated seed production, and this could not be
explained by interactions with day-pollinators. The caterpillars feed on flowers
but not on seeds and, thus, seed production prior to herbivory on flowers safe-
guarded reproductive output. By accelerating seed production plants prevented
consumption of flowers, and effectively defended themselves against the herbi-
vores.

Adaptation to climate change: microevolution of egg
hatching reaction norm in the winter moth
L. Salis, M. van Asch & M. Visser
NIOO-KNAW, Wageningen, l.salis@nioo.knaw.nl

Under changing conditions species need to adapt to their new environment.
Climate change has led to phenological mismatches between herbivores and
their food plant. Using long-term observational data and experiments, we show
that in the winter moth Opheroptera brumata plasticity in egg hatching date has
changed genetically in a period of 10 years, resulting in closer synchrony with
oak bud burst. Hence, altered selection pressures resulted in a rapid adaptive res-
ponse in insect phenology.

DNA-barcoding and phylogenetics of European
Ptomaphagus species
Wesley van Oostenbrugge & Stefan Visser
Naturalis Biodiversity Center, Leiden, stefan.visser2@hva.nl

The Ptomaphagus beetle from the family Cholevidae is a carrion beetle which
occurs in Europe. This genus is for a large part only morphologically determin-
ed. Our main goal is to rearrange the current phylogenetic tree of the species that
occur in southern Europe using DNA. The reason that southern Europe was
chosen is because many species have been described with a small distribution
area, but it is uncertain whether the species that have been described are in fact
different species.
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The role of pyrrolizidine alkaloids in resistance against
generalist and specialist invertebrate herbivores
Xianqin Wei, Klaas Vrieling & Peter P.G. Klinkhamer
Plant Ecology, Leiden University, weix@biology.leidenuniv.nl

Pyrrolizidine alkaloids (PAs) are typical secondary metabolites of Jacobaea
plants. We performed a bioassay with 90 genotypes of F2 hybrids between
Jacobaea vulgaris and J. aquatica with a generalist herbivore, the slug Deroceras
panormitanum, and a specialist herbivore, the flea beetle Longitarsus jacobaeae.
Bioassay results showed that the specialist herbivore was not affected by Pas,
whereas the generalist herbivore was deterred by leaves with higher total PA
concentration, higher N-oxide concentration, or higher senecionine-like PAs.

Does soil quality interact with landscape complexity to
yield?
Stijn van Gils, David Kleijn & Wim van der Putten
NIOO-KNAW, Wageningen, s.vangils@nioo.knaw.nl

Yields in agriculture are influenced by various ecosystem services. Enhancing
one service often also affects delivery of other ecosystem services. Here we loo-
ked whether landscape quality (pollinator abundance), soil organic matter
(proxy for soil services) and nutrient fertilizer interact to aphid infestation and
yield of oil seed rape (Brassica napus). Fruit number of oil seed rape depends on
pollinator abundance, nutrient fertilizer and probably soil organic matter
(SOM), but these factors seem to act independently. Higher numbers of aphids
appear under nutrient fertilized conditions, but infestation of fertilized plants is
lower under high soil organic matter conditions.

The functions of the insect serosa
Chris Jacobs & Maurijn van der Zee
Evolutiebiologie, Leiden Universiteit, cgc.jacobs@gmail.com

Insect eggs are covered by an extraembryonic membrane, the serosa, which is
thought to protect the egg against the external environment. However, eggs of
the beetle Tribolium castaneum hatch normally when their serosa has been remo-
ved, questioning the function of the serosa. By exposing eggs with and without
serosa to different circumstances we show that the serosa plays a crucial role in
both the desiccation resistance and the immune competence of the insect egg.

PRESENTATIONS

108



Chironomid species diversity at extremely high 
altitudes
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The high mountain ridges of the Andes may function as a geographical barrier,
creating the conditions for allopatric speciation of aquatic life in high altitude
streams. The aim of the present study was to compare chironomid species diver-
sity in two separate streams. It was hypothesized that metal polluted waters
downstream and mountain ridges separating the streams limit dispersal.
Individual larvae were collected at 3000 and 4000 m in the Quilcayhuanca catch-
ment and at 4000 m in the Rúrec catchment, both in the Cordillera Blanca
(Peru). The genetic structure of the chironomid sample was determined by
sequencing the mitochondrial COI gene and the nuclear CAD gene and con-
structing Maximum Likelihood phylogenetic trees. Chironomid composition of
the Quilcayhuanca 4000 m and Rúrec site were highly differentiated, but the
sites had one phylogenetic species in common. Phylogenetic species composition
of sites at 3000 and 4000 m in the Quilcayhuanca stream differed completely.
Interestingly, the Rúrec site shared phylogenetic species with the 3000 m
Quilcayhuanca site. It is concluded that dispersal of adult chironomids between
the two streams is taking place. Nevertheless, the fact that the Quicayhuanca
and Rúrec stream showed a different chironomid species composition could
indicate that mountains are indeed a barrier for dispersal.
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Insects are consumed in Africa, Asia and Latin-America. Tenebrionid beetle lar-
vae are now produced in the Netherlands for human consumption. They could
also be produced more sustainably on rest streams from the food and bio-etha-
nol industry. Rest streams can be contaminated with mycotoxins. Lower conta-
mination levels might not visibly affect larval growth and survival, leaving con-
tamination unnoticed. The aim of this study was to determine whether myco-
toxins stay behind in tenebrionid beetle larvae after feeding on contaminated
diets.
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