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Applied entomology in Spanish horticulture: from theo-
ry to wide scale practice
Jan van der Blom
Coexphal, Almería, Spanje, jvdblom@coexphal.es

The province of Almeria, Spain, houses approximately 27.000 ha of plastic-cove-
red horticultural crops, probably representing the most dense greenhouse area in
the world. The proximity of greenhouses and the overlap of different crop cycles
make the area extremely vulnerable to pests and diseases. Thrips-transmitted
viruses are among the main phytosanitary problems. Low tolerance for pest
damage has led to intensive chemical control programs, resulting in the develop-
ment of resistance in various pests, leaving chemical pest control totally
unsustainable in several crops.
The first big step towards IPM was made between 1994 and 1996, when bumble-
bee pollination was introduced in all tomato crops, obliging the growers to carry
out a rational use of pesticides. Biological control has been applied on small scale
since >15 years, initially with rather unpredictable results. However, due to the
availability of new agents and to the grown experience with IPM, biological con-
trol became technically viable and economically feasible. By now it has been
implemented in about 50% of the greenhouse crops in Almeria, including all
sweet pepper. 
The success with biological control has opened new possibilities for natural pol-
lination. Whereas bees and bumblebees were formerly only applied in tomato,
melon and watermelon, hives are now also placed in sweet pepper, egg plant and
squash. This implies that greenhouses must meet the conditions for adequate
(bumble-)bee functioning. One aspect that has been investigated in detail is the
influence of UV absorbing greenhouse covers on worker activity. UV light is of
great importance in the orientation of many insects. Special ‘anti-pest’ plastics
virtually block UV light and therefore have a positive effect on pest distribution.
The effect of these plastics on (bumble-)bees was investigated both through bio-
assays and through observations under normal field conditions.
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Lectures

1.1 A simulation model for the functional response of
Orius sauteri on eggplant leaves with Thrips palmi:
implications for biological control
Lia Hemerik & Eizi Yano
Biometris, Department of Mathematical and Statistical Methods, Wageningen
University, lia.hemerik@wur.nl

The predation capability of the bug Orius sauteri (Poppius) determines its effec-
tiveness for suppressing Thrips palmi Karny on greenhouse eggplants. For quan-
tifying the daily impact of one predator on its prey, we use its patch leaving
behaviour on eggplant leaves with different prey numbers and scale up to the
larger spatio-temporal scale of the greenhouse and one foraging day. The simu-
lation result is a type-II functional response of O. sauteri as function of average
T. palmi density: around the economic injury level, O. sauteri can find and eat
approximately 10 prey per day.

1.2 Establishment of Harmonia axyridis in the
Netherlands: successful aphid control and/or ecologi-
cal disaster?
C. Lidwien Raak-van den Berg, Peter W. de Jong & Joop C. van Lenteren
Entomologie, Wageningen Universiteit, Lidwien.raak-vandenberg@wur.nl

Harmonia axyridis originally comes from China and Japan. The last two decades it
has invaded northern America and Europe. It is still expanding its area in Europe.
Little is known about its characteristics in the Dutch/European natural environ-
ment. The aim of this project is to study the characteristics of H. axyridis in the
Netherlands in order to understand the causes of their rapid establishment and
spread. An overview of the research topics and some preliminary results is given.

1.3 Being bright and white is not enough: identification
of aphrodisiac pheromones of Pieris butterflies
Joop J.A. van Loon
Entomologie, Wageningen Universiteit, joop.vanloon@wur.nl

Males of the small and large cabbage white butterflies, Pieris rapae and P. brassi-
cae, carry androconial scales on their wings. The compounds secreted by these
scent scales were investigated by GC-MS by a differential approach. More than
120 components were identified in extracts of wings. Only two macrolides were
male-specific. Behavioral bioassays showed that the macrolides significantly
increased mating success. 
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1.4 Cultured skin microbiota attract malaria mosquitoes
Niels O. Verhulst
Entomologie, Wageningen Universiteit, niels.verhulst@wur.nl

Host-seeking of the malaria mosquito, Anopheles gambiae s.s., is guided by
human odours. The skin microbiota play an important role in the production of
human odours. Agar plates incubated with skin microbiota were attractive to A.
gambiae in behavioural experiments. A synthetic blend of 10 compounds identi-
fied in the headspace of the bacteria was attractive to A. gambiae. The discovery
that volatiles produced by human skin microorganisms in vitro mediate malar-
ia mosquito behaviour provides new opportunities for the control of malaria.

1.5 Circadian rhythms in Nasonia wasps
Rinaldo C. Bertossa
Center for Behavior and Neurosciences, RijksUniversiteit Groningen, r.c.bertossa@rug.nl

Day-night cycles evoked by the rotation of the earth around its axis formed the
basis for the evolution of the endogenous clock in organisms. The wasp Nasonia
vitripennis has been well studied to understand the role of the endogenous clock,
for instance in photoperiodism. We present data on circadian rhythms in emer-
gence from host puparia and eclosion from the own pupal skin. We also show
data on circadian activity rhythms of males and females of different Nasonia
species under various light regimes.

1.6 Accuracy of insect position control as revealed by
hovering male Eristalis nemorum
Wopke Wijngaard
Sint-Michielsgestel, wopke.wijngaard@home.nl

In an attempt to quantify insect behaviour, the hovering of male Eristalis nemo-
rum has been filmed in the field. Male E. nemorum hoverflies show a characteris-
tic hovering behaviour above females feeding on a flower. Even when the flower
is oscillating vigorously the male is able to follow the female in the horizontal
direction with a small delay. The male is probably following the female thorax.
Conclusions will be drawn about the accuracy of position control.

1.7 Manipulative tricks in Borrelia infected ticks
Fedor Gassner, Maykel van Gent & Willem Takken
Entomologie, Wageningen Universiteit, fedor.gassner@wur.nl

Pathogens can manipulate the behaviour of medically important insect vectors.
Here, we question whether the causative agent of Lyme borreliosis, Borrelia
burgdorferi s.l. can alter the host searching behaviour of its tick vector Ixodes rici-
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nus. Behaviour of I. ricinus was monitored using video capture in a laboratory
setup. Digital tracking of tick movement revealed significantly higher activity
in infected ticks, as expressed by greater walking speeds and distances, and
activity at different microclimatic zones in the setup. The observed changes
could lead to increased contact with natural reservoirs of Borrelia and increased
biting rates in humans.

1.8 Hitch-hiking parasitic wasp learns to exploit spe-
cies-specific butterfly antiaphrodisiacs
Foteini G. Pashalidou, Hans M. Smid, Nina E. Fatouros & Martinus E. Huigens
Entomologie, Wageningen Universiteit, fotini_pas@hotmail.com

Many insects use pheromones that can be exploited by parasitic wasps. Cabbage
white butterflies of the genus Pieris are known to use species-specific antiaphro-
disiac pheromones that are transferred from male to female during mating, to
render females less attractive to other males. In this study, we show that the tiny
egg parasitoid Trichogramma evanescens learns to exploit antiaphrodisiacs of two
of its hosts, Pieris brassicae and Pieris rapae, after a ride on a mated female but-
terfly leading to an oviposition in freshly laid butterfly eggs. Interestingly, T.
evanescens only forms long-term memory after a rewarding hitch-hiking experi-
ence with P. brassicae and not with P. rapae. Our findings suggest that memory
formation in this parasitic wasp depends on the host-specific reward.

2.1 Insects without borders: what we can do about it?
Antoon J.M. Loomans
Entomologie, Plantenziektenkundige Dienst, Wageningen, a.j.m.loomans@minlnv.nl

The increase in trade volume, shortening of travel time and direct access to
remote suppliers has changed the incidence, amount and speed of insects cross-
ing our borders. Here we present which are the current and most prevalent
emerging risks, and how we can significantly slow down the introduction and
spread of invasive exotic insect species in Europe and thus counteract severe eco-
nomic, environmental, and other harm they cause. 

2.2 Adaptation of insects to non-native host plants
Kim Meijer, Menno Schilthuizen & Leo W. Beukeboom
Evolutionaire Genetica, Rijksuniversiteit Groningen, k.meijer@rug.nl

More than 10% of the plants occurring in the Dutch nature are non-native,
brought in from, e.g., Asia or the USA. Some native insects manage to repro-
duce on these non-native plants. We study the adaptations of these insects. In
this talk we will give some results on the study of leafminers that shifted from
honeysuckle (Lonicera periclymenum) to snowberry (Symphoricarpos albus).
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2.3 The boxtree pyralid: an invasive alien moth ruining
box trees
Marja J. van der Straten
Entomologie, Plantenziektenkundige Dienst, Wageningen, m.j.van.der.straten@minl-
nv.nl

Since about 2006 caterpillars of Glyphodes perspectalis are being reported defoliat-
ing box trees in Germany. Until then this pyralid moth was only known from
Japan, China and Korea. In the Netherlands the species was reported first in
2007 and findings of live pupae in 2008 suggested reproduction. Findings of live
larvae after the severe winter of 2009 followed by reports of extensive damage in
the vicinity of Andel, proved that this alien species is well able to survive in the
Netherlands. With three generations a year and little means for control, this
species can be expected to have a devastating impact on box trees in Europe in
the future.

2.4 Smaller herbivore loads, but higher predator pres-
sure, on exotic than on native plants
Tim Engelkes, Bart Wouters, Martijn Bezemer, Jeff Harvey & Wim van der
Putten
Multitrophic Interactions, KNAW-NIOO, Heteren, t.engelkes@nioo.knaw.nl

The release from aboveground natural enemies has been widely stressed as one
of the most important mechanisms for the success of exotic invasive plants.
However, top-down effects mediated by natural enemies in the third trophic
level have not yet been taken into account in these studies. We found higher
aggregate loads of herbivorous insects on two exotic plants than on two native
congeners, but surprisingly, we found higher predator pressure for the exotic
plants as well, indicating an additional advantage over the native plants.

2.5 Flexible hatching date does not meet climatic chal-
lenge of brown hairstreak, Thecla betulae
H.H. de Vries & S.H. Ens
Vlinderstichting, Wageningen, Henk.deVries@vlinderstichting.nl

Food availability for brown hairstreak was evaluated at different temperatures.
Hatching date of this butterfly and budburst of its food plant Prunus spinosa were
monitored in climate chambers as well as outdoors. The results showed ample
food availability during all investigated conditions. However, as a result of high-
er temperatures an increase of variation in budburst date is expected to cause an
important reduction of the quality of food available to first instars.
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3.1 Does nitrogen deposition cause decline of butter-
flies by fatal quality changes in host plants?
Gert-Jan van Duinen, Michiel Wallis de Vries1, Marijn Nijssen & Arnold
van den Burg
Bargerveenstichting/Dierecologie, Radboud Universiteit Nijmegen, g.vanduinen@sci-
ence.ru.nl; 1Vlinderstichting/Entomologie, Wageningen Universiteit

Typical butterfly species of nutrient poor habitats, like raised mires and heath-
lands, decline while their host plants are still present. We hypothesize that
decreased availability of minerals as a result of acidification and increased avail-
ability 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 caterpillars. We present results of a pilot study compar-
ing host plant quality from sites differing in nitrogen deposition and presence of
typical butterfly species.

3.2 Flea beetle resistance to plant resistance factors
Kim Vermeer
Entomologie, Wageningen Universiteit, kim.vermeer@wur.nl

The flea beetle Phyllotreta nemorum is polymorphic with respect to resistance to
the defences of a winter cress (Barbarea vulgaris). Some flea beetles are suscepti-
ble and some are able to live on B. vulgaris G-type. The flea beetle's resistance is
caused by a major gene. The distribution of this gene through the flea beetle pop-
ulations is remarkable. Results also indicate that the frequency of the resistance
gene varies through the season.

3.3 Community-wide consequences of hyperparasitoid
responses to plant volatiles
Erik Poelman
Entomologie, Wageningen Universiteit, erik.poelman@wur.nl

In response to herbivory plants are known to emit volatiles that attract para-
sitoid enemies of herbivores. Parasitoids themselves can be hosts to hyperpara-
sitoids. We found that volatiles of plants under attack by caterpillars that have
been parasitized were more attractive to hyperparasitoids than volatiles of plants
damaged by unparasitized caterpillars. We show that those fine-tuned respons-
es of hyperparasitoids to volatiles may have profound consequences for primary
parasitoids.
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3.4 Direct and indirect plant response induced by but-
terfly egg deposition in black mustard, Brassica nigra
Dani Lucas-Barbosa, Martinus E. Huigens & Nina E. Fatouros
Entomologie, Wageningen Universiteit, danielle.lucasbarbosa@wur.nl

Plants need to defend themselves against various attackers. Through induced
mechanisms, herbivore attack can be directly affected or natural enemies can be
employed. Brassica nigra can respond directly to Pieris butterfly eggs with the so
called hypersensitive response (HR). The objective of this study was to investi-
gate a possible trade-off between direct and indirect responses induced by Pieris
brassicae eggs. We showed that HR does not kill all butterfly eggs but negative-
ly affects caterpillar development. Furthermore, it became evident that the egg
parasitoid Trichogramma brassicae uses plant cues induced by egg deposition to
find P. brassicae eggs and that these wasps perform equally well in butterfly eggs
on HR positive and negative plants. This study revealed no conflict between the
direct and indirect plant response.

3.5 Aphids manipulating plant defenses: effects on fee-
ding behavior
Ana Pineda, Si-Jun Zheng, Joop J.A. van Loon & Marcel Dicke
Entomologie, Wageningen Universiteit, ana.pineda@wur.nl

Phloem-feeding herbivores spend their life cycles during several generations on
the same plant. In order to do that, they modify plant defenses at the molecular
and physiological level. The induced changes in the plant after herbivore attack
have an influence on the development of future attackers, with different effects
on specialist and generalist insects. Here we assess the performance and feeding
behavior of aphids on Arabidopsis after a previous infestation, comparing the
generalist Brevicoryne brasssicae and the specialist Myzus persicae.

4.1a Care for bees: for many reasons & in many ways
Tjeerd Blacquière, Bram Cornelissen & Sjef van der Steen
PPO Bijen, WUR, Wageningen, tjeerd.blacquiere@wur.nl

Bees and other pollinators are under threat worldwide, which may imply a pol-
lination crisis, for (food) crops as well as wild plants. Caring for bees is impor-
tant for economic, food security, and nature conservation reasons. Some factors
threat both honeybees and other pollinators: intensive land use, globalization
and introduction of foreign species, pollution, global warming. For the honeybee
the invasive parasite Varroa destructor has turned out to be the most serious bee-
keeping problem ever. But it is not the only one: many other parasites and dis-
eases next to varroa (some of them exotic, e.g., Nosema ceranae), loss of genetic
diversity, poor and sometimes detrimental beekeeping practices. The Dutch bee-
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keeping sector is almost entirely a hobby sector, which results in little profes-
sional education and hardly any professional extension. Nevertheless the bee-
keeping standard has to improve to be able to cope with upcoming challenges.

4.1b Beekeeping in a pollination beekeepers practice
Johan N.M. Calis & Willem J. Boot
Inbuzz, Imkersbedrijf Boot en Calis, Laren, Johan.Calis@wur.nl

Bee colonies that are used for pollination in glasshouses meet unfavourable con-
ditions. To warrant optimal activity, colonies should be healthy and energetic.
This is obtained by breeding young colonies for use next year, hygenic measures
and varroa treatment with oxalic acid in broodless colonies.

4.2 Seasonal absconding of honeybee colonies Apis
mellifera in tropical Africa
Marieke Mutsaers
Rutten, marieke.mutsaers@planet.nl

Honeybee colonies in tropical Africa have a typical seasonal pattern. There is no
winter but there is an off-season with less foraging in all vegetations. Combs get
empty as the off-season progresses. That creates an adverse condition for the
colony. Smaller colonies or colonies with little honey are better off when start-
ing afresh in a new nesting place without comb. To remain would mean perish-
ing in the old nest. Therefore they abscond. The length of the off season and the
remaining quantity of honey determine the time in the season that a colony
absconds. Honeybee colonies which survive the off-season produce larger quan-
tities of honey in their second year. This is more profitable in beekeeping.
Absconding should therefore be avoided as much as possible. With seasonal
management based on local conditions absconding can be reduced. 

4.3 Survival rate of honey bee (Apis mellifera) after
exposure to sublethal concentrations of imidacloprid
Adindah Visser
Dier- en gezondheidszorg, Christelijke Agrarische Hogeschool, Dronten

In this study the influence of imidacloprid on the survival rate of honey bees
was assessed. Honey bees from different colonies were administered a single
dose of imidacloprid. From each concentration one group was kept in the labo-
ratory to assess lethal effects and one group was returned to the hive to assess
possible sublethal effects. The remaining bees were regularly counted during
four weeks, but any increased mortality was not shown after analysis.
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4.4 An introduction to the Research Program 2009-
2012 Bij-1, on colony losses in the Netherlands
Romée van der Zee & Jozef van der Steen
Nederlands Centrum Bijenonderzoek, Tersoal, onderzoek@bijenonderzoek.nl

The main objectives of a 3-year research program, Bij-1, will be to monitor hon-
eybee colony losses in the Netherlands, and to perform laboratory and field sur-
veys to establish the possible (interactions between) determinants of colony
losses, the impact of Nosema ceranae on honeybee vitality, and the impact of
changing environment on wild pollinators. The development and implementa-
tion of the program is a joint action by the WUR institutes PRI bees@wur and
Alterra, EIS and NCB. The following questions/activities will be brought up:
(1) a quantitative description of colony losses, husbandry and environmental
factors, (2) field surveys on the development of various bee diseases and envi-
ronmental factors, (3) development of N. ceranae in colonies, (4) bumble bees
and solitary bees (relevance for Dutch agriculture, population development,
cross infections with honeybees), and (5) varroa mite development in relation to
pathogens and vitality.

4.5 Bumblebees and neonicotinoids: a bioassay to eva-
luate sublethal effects on the foraging behavior
Veerle Mommaerts1, Guido Sterk2 & Guy Smagghe1,3

1Biology, Free University of Brussels, Belgium, veerle.mommaerts@vub.ac.be;
2Biobest, Westerlo, Belgium; 3Crop Protection, Bioscience Engineering, Ghent
University, Belgium

Bumblebees are worldwide introduced for the pollination of greenhouse crops
such as tomato and strawberry. In practice these crops are under constant attack
of pest and plant pathogens and thus growers need to apply pesticides.
Consequently bumblebee workers may get exposed to these products when for-
aging. Pesticides may cause sublethal effects which are not always directly visi-
ble. For example, impairment of the foraging behavior is detrimental for the
colony and results in loss of crop pollination. We report on the development of
a laboratory bioassay by use of queenless micro-colonies (5 workers) to assess
the impact of sublethal concentrations of imidacloprid on bumblebee foraging
behavior. Before exposure, worker bees were allowed a training to forage for
untreated food; afterwards this was replaced by treated food. Imidacloprid is
known to negatively affect the foraging behavior of bees. Sublethal concentra-
tions of imidacloprid were also imposed under greenhouse conditions to queen-
right bumblebee colonies.
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5.1 To a new Red List of European butterflies
Chris A.M. van Swaay
Vlinderstichting, Wageningen, chris.vanswaay@vlinderstichting.nl

Ten years after the Red Data Book of European Butterflies, a new Red List has
been made using the latest IUCN criteria. Applying data on distribution and
trend from all European countries, delivered by national butterfly experts,
made it possible to assign all 483 species to a threat category. Following these
rules, 8% of the European species can be considered threatened. Two species are
extinct, one of them even globally (Pieris wollastoni). Almost 10% of the butter-
flies fall into the 'Near threatened' category. The number of threatened butter-
flies is relatively low, as many species still have strongholds in Southern and
Eastern Europe, as well as in some mountain areas. However, there are indica-
tions that experts tend to underestimate the real trend. Consequences of this are
discussed.

5.2 The status and trend of dragonflies in the world
Vincent J. Kalkman
EIS Nederland, Leiden, kalkman@naturalis.nl

The conservation status of a random selection of 1500 (26.4%) of the 5680 des-
cribed dragonflies was assessed using IUCN's Red List criteria. One in 10 species
was found to be threatened, while 35% had to be listed as Data Deficient.
Threatened species are clustered in the Indo-Malayan and Australian realms.
This due to the high percentage of endemics in the Indonesian archipelagos com-
bined with large-scale logging of lowland forest on many islands, while in
Australia, climate change is having an especially strong impact on freshwater
systems. The European Red List, to be published in 2010, gives 15% of the species
as threatened. Almost all of these are largely endemic to the Mediterranean and
are threatened by desiccation of habitats.

5.3 Dragons and damsels: evolutionary research on
African Odonata
Klaas-Douwe Dijkstra
EIS Nederland, Leiden, dijkstra@naturalis.nl

Species of the amphibious insect order Odonata (dragonflies and damselflies)
select their habitat primarily for water type and vegetation. Strong climatologi-
cal changes in Africa in the past c. 20 million years must have resulted in much
extinction, but could also be the 'motor' for present diversity. Two odonate phy-
logenies are presented: Platycnemis damselflies and Trithemis dragonflies. The
damselflies' distribution in equatorial rainforests, the Cape, Pemba Island, and
Madagascar presents an interesting scenario of extinction and colonisation.
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With c. 40 species, Trithemis is one of the dominant genera in virtually all types
of freshwater habitats, from deserts to forests and temporary pools to permanent
streams. How might that ecological diversity have arisen?

5.4 The world of Microdontinae (Diptera: Syrphidae)
Menno Reemer
EIS Nederland, Leiden, reemer@naturalis.nl

Few insects have occasioned more perplexity in the minds of entomologists than
the species of Microdon. Microdon larvae were described as molluscs several
times, while the adults of certain tropical taxa rank among the most bizarre of
all Diptera. A long overdue phylogenetic classification of the 400+ species is now
being prepared, based on both morphology and DNA. This provides a frame-
work to studies on biogeography, speciation and evolution of host specialization.

5.5 Invertebrate biodiversity under influence of grazing
on salt marshes
Roel van Klink
Groningen, Roel.vanklink@gmail.com

Salt marshes harbour a large number of halophilic invertebrates. They are adapt-
ed to frequent inundations, salt stress and oxygen depletion. On the northern
coast of Friesland a large-scale grazing experiment will be started to experimen-
tally determine what the best management scheme is for plants, birds and inver-
tebrates. I will present preliminary results of pitfall trapping of carabids and spi-
ders on the salt marshes of Friesland and Schiermonnikoog, and I will introduce
some future experiments.

6.1 Transcriptome and proteome analysis of ovaries of
arrhenotokous and thelytokous Venturia canescens
Louis van de Zande
Evolutionaire Genetica, CEES, Rijksuniversiteit Groningen,
louis.van.de.zande@rug.nl

Under arrhenotoky, unfertilized haploid eggs develop as males, but under thely-
toky they develop into diploid females after they have undergone diploidy
restoration. In the parasitoid wasp Venturia canescens both reproductive modes
occur. Thelytoky is genetically determined but the underlying genetics of
diploidy restoration remain unknown. In this study analysis of total ovarian
RNA and two-dimensional protein electrophoresis in combination with mass
spectrometry revealed putative transcripts and proteins involved in arrhenotok-
ous and thelytokous development.
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6.2 Disruption of plant carotenoid biosynthesis affects
oviposition behaviour of the butterfly Pieris rapae:
employing virus-induced gene silencing in the study of
insect-plant interactions
Si-Jun Zheng, Tjeerd A.L. Snoeren, Sander W. Hogewoning1, Joop J.A. van
Loon & Marcel Dicke
Entomology, 1Horticultural Production Chains Group, Wageningen University,
sijun.zheng@wur.nl

Optical plant characteristics are important determinants of insect-plant interac-
tions. However, thus far optical traits of plant leaves were not amenable to
manipulation. Here, we used virus-induced gene silencing (VIGS) to knock
down the phytoene desaturase (PDS) gene that encodes a key enzyme in
carotenoid biosynthesis in three plant species. This resulted in a green-whitish
chimerical phenotype. The small cabbage white, Pieris rapae, exhibited a signif-
icant preference for empty vector over PDS-silenced plants both for their first
landing and oviposition, which we demonstrate to be solely based on the differ-
ence in plant color. Growth rate of P. rapae larvae was significantly reduced on
PDS-silenced plants, demonstrating that avoidance of PDS-silenced plants is
adaptive. We infer that VIGS is a powerful tool for investigating evolutionary
adaptations in insect color vision.

6.3 The genetic basis of sex determination in the jewel
wasp Nasonia
Eveline C. Verhulst
Evolutionaire Genetica, CEES, Rijksuniversiteit Groningen, e.c.verhulst@rug.nl

Within the class of insects several sex-determining mechanisms are known. The
signal that starts the sex-determining cascade is called the primary signal. In
most hymenopterans the primary signal for sex determination is a complemen-
tary sex determiner (csd) locus. In the hymenopteran Nasonia vitripennis it is
known that csd is not present as a primary signal. We were able to identify and
establish the function of two genes in the sex-determining cascade in N. vitripen-
nis of which one may be the primary signal.

6.4 Genetics and genomics of prezygotic isolation in
Nasonia
Wenwen Diao
Evolutionaire Genetica, CEES, 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
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genetics and genomics of prezygotic isolation (courtship behaviour and
pheromones) in the parasitoid wasp Nasonia, and aims to identify the traits
underlying prezygotic isolation and to determine the underlying genetic archi-
tecture.

6.5 Genetic basis of baculovirus-induced host insect
behavior
Stineke van Houte, Kelli Hoover & Monique van Oers
Virologie, Wageningen Universiteit, stineke.vanhoute@wur.nl

'Wipfelkrankheit' is a phenomenon observed in insect larvae upon infection
with baculovirus. Infected host larvae show a behavioral change, characterized
by hypermobility and climbing to the top of the plant. This behavior is thought
to be beneficial for the virus as it enhances the spread of progeny virions. Our
current research analyzes the involvement of the baculovirus protein tyrosine
phosphatase gene in the induction of hypermobile behavior of insect hosts and
aims to identify host pathway components that are involved in transducing the
virus-encoded signal.

7.1 Aphid genetic diversity in nests of the ant Lasius
flavus
Aniek B.F. Ivens
Theoretische Biologie, CEES, Rijksuniversiteit Groningen, a.b.f.ivens@rug.nl

Yellow meadow ant, Lasius flavus, lives in close association with several species
of root-aphids. The ants consume honeydew produced by the aphids and in
return house the aphids in especially built chambers in their nests. We analyzed
within- and between-ant nest genetic diversity of four species of root-aphids.
These species are assumed to differ in several life-history traits such as repro-
ductive mode and level of dispersal. With the use of our microsatellite data we
will also be able to test these assumed life histories.

7.2 Thermal response of lipids in Collembola
Coby van Dooremalen & Jacintha Ellers
Dieroecologie, IEW, Vrije Universiteit, Amsterdam, coby.van.dooremalen@falw.vu.nl

Homeoviscous theory predicts that ectotherms adapt the fluidity of their cell
membranes in response to temperature by changing the unsaturation of their
membrane lipids. In general, thermally adapted animals show fitness benefits
over non-adapted animals. We show that Collembola do not only adapt their
membrane lipids to temperature, but also adapt their storage lipids. Essential
lipids, however, do not respond to temperature as expected from theory.
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7.3 The Selective Environment: changes in chironomid
community composition and genetic adaptation of
Chironomus riparius in response to metal pollution
A.M. SoeteR, F.A.A. Bakker, M. Velthuis, R.A. Verweij1, M.H.S. Kraak &
J.A.J. Breeuwer
IBED, Universiteit van Amsterdam, Marieke_soeter@hotmail.com, 1Dieroecologie,
IEW, Vrije Universiteit, Amsterdam

Adaptation to polluted environments has been considered as evolution in action.
This study focused on the effects of metal contamination on chironomid com-
munity composition and on genetic adaptation in Chironomus riparius. Using
CO-1 sequencing we demonstrated that chironomid community composition
was impoverished due to metal pollution. Combining the population genetic
structure of C. riparius and copper sensitivity of the F1 larvae we concluded that
metal tolerance in C. riparius is most likely due to genetic adaptation.

7.4 Food web interactions and biological control of
aphids in greenhouses
G.J. Messelink, C.M.J. Bloemhard & A. Janssen1

Greenhouse Horticulture, Wageningen UR, Bleiswijk, gerben.messelink@wur.nl;
1Populatiebiologie, IBED, Universiteit van Amsterdam

Greenhouse crops seem simple ecosystems with low biodiversity, but this
changes when artificial communities are created for multiple pest control
through the release of several species of natural enemies. Within these commu-
nities, direct and indirect interactions occur that can enhance or disrupt biolog-
ical control, such as predators eating other predators, behavioural changes, plant
responses, or apparent competition. Here, we present some effects of prey and
predator diversity on the biological control of aphids in sweet pepper.

7.5 The suitability of different flowers as food source
for zoophagous hoverflies
Paul C.J. van Rijn
Populatiebiologie, IBED, Universiteit van Amsterdam, p.c.j.vanrijn@uva.nl

Common hoverfly species (Diptera: Syrphidae) with zoophagous larvae may
contribute to the natural control of agricultural pests, provided that the adults
are not limited by their food, i.e., floral nectar and pollen. In this study I exam-
ined the suitability of flowers of more than 30 plant species as food source for the
common Episyrphus balteatus, both with choice tests and with non-choice sur-
vival tests. The results can well be explained by flower morphology.
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8.1 Sex ratio distorters in European Nasonia vitripen-
nis strains
Linda M. van Zomeren
Evolutionaire Genetica, Rijksuniversiteit Groningen, l.m.van.zomeren@student.rug.nl

In American strains of the parasitic wasp Nasonia vitripennis several sex ratio dis-
torters have been found. They change the sex ratio of a female, mostly for their
own benefit. These distorters can be bacteria, selfish mitochondria or a chromo-
some. In this research European strains from seven locations are screened for
deviant sex ratios and it is determined what type of distorter could be responsi-
ble for this.

8.2 Caloric Restriction in parasitoid wasps: eat less,
live longer?
Bas Ruhé, Bertanne Visser & Jacintha Ellers
Dieroecologie, IEW, Vrije Universiteit, Amsterdam, sb.ruhe@gmail.com

Although nutrient uptake is required for high fitness, a wide range of animal
species show a longer lifespan under Caloric Restriction (CR). This involves
reduced nutrient uptake comparable to fastening. In this study, the possible
effects of CR were tested in the hymenopteran parasitoids Asobara tabida and
Trichopria drosophilae. Parasitoid wasps are subject to various diets, and longevi-
ty is assessed.

Posters
Stirring of large volumes of pooled honey bee semen
Jürgen Brauße & Jacob Peter van Praagh*
Celle, Duitsland, 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 is a valuable tool for
honey bee, Apis mellifera, breeding. It results in a greater effective breeding pop-
ulation. A method to stir large amounts of sperm (1440 μl sperm = ca. 2100 males)
using relatively small amounts of buffer (10% by volume) was developed to be
used in a Buckfast closed breeding project.
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The effect of plant diversity on insect communities in
a temperate deciduous forest
Elke Vockenhuber
Agroecology, University of Göttingen, evocken@gwdg.de

Plant species richness can exert a strong influence on insect diversity. In our
study, we examine the effect of varying levels of tree and herb species diversity
in a deciduous forest on the abundance and diversity of various insect groups.
Insects were collected with pan traps and suction sampling. From our first
results we conclude that plant diversity does affect insect community composi-
tion in forests, with herb layer diversity playing a bigger role than tree diversi-
ty.

Phylogenetic analysis of several Otiorhynchus spp.
(Coleoptera: Curculionidae) present in the Netherlands,
based on their mitochondrial COII and COIII gene
sequences
K.T.K. Pham*, T. Gkotsi, S. Hellingman & I.A.M Elberse
PPO/BBF-WUR, Lisse, khanh.pham@wur.nl

Otiorhynchus forms a large genus of weevils (Curculionidae). Many Otiorhynchus
species are important plant pests. The phylogenetic relationship between
Otiorhynchus sulcatus, O. singularis, O. crataegi, O. aurifer, O. armadillo and O. sali-
cicola was analysed based on the DNA nucleotide sequences of the mitochondr-
ial cytochrome oxidase subunits II (COII) and III (COIII) genes. Our study
showed that both COII and COIII gene sequences can discriminate the ana-
lyzed species, especially between O. armadillo and O. salicicola, which are mor-
phologically very close and difficult to recognise by classic morphological meth-
ods.

New EPG indications of activities during plant cell
punctures by aphid stylets 
W. Fred Tjallingii, Elisa Garzo & Alberto Fereres
Wageningen, fred.tjall@epgsystems.eu

Intracellular punctures by aphid stylets appear as potential drop (pd) waveforms
in electrical penetration graph (EPG) recordings. During about 6 s three wave-
form subphases has been distinguished so far. The first and the third subphase
are related to plant virus transmission, watery saliva injection and cytoplasm
ingestion responsible for virus inoculation, respectively. We discovered new
waveform details by using a dual EPG system, recording the normal EPG and
R-EPG concurrently.
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Why are Oreina leaf beetles polymorphic?
Tom van Noort
Université de Neuchâtel, Zwitserland, tom.vannoort@unine.ch

Chrysomelid beetles of the genus Oreina show remarkable colour polymorphism
within and across populations throughout Europe. Often as many as four or five
species occur sympatrically within their moist sub-alpine high-forb habitats.
Most species are brightly coloured and are able to excrete defensive compounds.
The project aims to uncover the selective forces that maintain colour polymor-
phism despite the expectation of purifying selection by visual predators.

Development of an easily-made artificial sediment that
reduces experimental variability
M. Marinkovic & M.H.S. Kraak
Aquatische Ecologie en Ecotoxicologie, IBED, Universiteit van Amsterdam,
m.marinkovic@uva.nl

Chironomus riparius toxicity tests are commonly performed on natural, thus vari-
able, sediments. The introduction of transcriptomics in ecotoxicology increased
the necessity for reduced experimental variability. To this purpose we developed
an easy to make artificial sediment and monitored larval development. We
showed that larval development could be synchronized and that the days when
specific larval stages are reached could be identified. We conclude that this sed-
iment will facilitate the use of transcriptomics in ecotoxicology.

Resistance of Drosophila against parasitoids: the evo-
lutionary causes and implications
Kirsten Jalvingh, Laura Salazar Jaramillo, Sylvia Gerritsma*, Mark
Walther Boer & Bregje Wertheim
Evolutionaire Genetica, Rijksuniversiteit Groningen, sylviagerritsma@gmail.com

Some species of Drosophila are natural hosts of the parasitoid wasp Asobara tabi-
da. The wasps lay their eggs in the fly larvae. Although some fly larvae may die,
others have the ability to sequester and kill the parasitoid by encapsulating its
egg. The ability to be resistant against the wasps differs between species, popu-
lations within a species, and even between individuals within a population. We
are interested in the heritable genomic variation upon which selection can act in
order to evolve resistance. We want to explore the variation in resistance by
screening the genomes of different Drosophila species, by comparing natural
populations of D. melanogaster and by artificially selecting for high resistance
against the wasps. Three PhD students have started to work on this project, each
with a different approach and set up:

PRESENTATIONS

135



Comparative genomics of parasitoid resistance in
Drosophila
Laura Salazar Jaramillo
Aim is to investigate the genetic source of inter-specific variation among 12
Drosophila species that are currently completely sequenced by using a combina-
tion of empirical, bioinformatic and theoretical tools.

Genomic variation in natural populations of D. melano-
gaster contributing to resistance against the parasi-
toid A. tabida
Sylvia Gerritsma
Aim is to assess the genomic features enabling rapid evolutionary change of D.
melanogaster to counteract its parasitoid A. Tabida, and the extend of the geno-
mic variation for this resistance in natural populations of D. melanogaster. 

The genetic basis of parasitoid resistance of D.
melanogaster to A. tabida in artificially selected popu-
lations 
Kirsten Jalvingh
We aim to identify which genomic regions and which gene complexes confer
higher resistance, and how selection acts upon variation in these genes. By
artificially selecting for high resistance of D. melanogaster against A. tabida in
the lab, we are able to investigate this question using four sets of selection and
control lines.
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