
Invited Plenary Lecture
Twenty years insect survey and inventory in
Indonesian New Guinea 1993-2012
Rob de Vos
Naturalis Biodiversity Center, Leiden, rob.devos@naturalis.nl

(Almost) 20 years of insect survey and inventory took place by members of the
Papua Insects Foundation. In this lecture a short review will be given of the
efforts, travels and contacts we had and some results will be presented accom-
plished by the author in the study of the Tiger Moths (Lepidoptera, Erebidae,
Arctiinae).

Lectures
1.1 Schmallenberg virus RNA detected in Culicoides
biting midges in The Netherlands in 2011
A.R.W. Elbers, R. Meiswinkel, E. van Weezep, M.M. Sloet van
Oldruitenborgh-Oosterbaan & E.A. Kooi
Central Veterinary Institute, Lelystad, armin.elbers@wur.nl

Infections with Schmallenberg virus (SBV) are associated with congenital mal-
formations in ruminants. To identify potential vectors for SBV, Culicoides col-
lected in autumn 2011 in The Netherlands were tested by RT-PCR. Twelve pools
of the Obsoletus complex and two pools of C. chiopterus tested positive, the majo-
rity with Ct-values of between 20 and 30. Molecular sequencing of positive
Obsoletus complex midges revealed 11 to be C. scoticus and one C. obsoletus sensu
stricto. Our findings do not exclude involvement of other species.

1.2 Molasses as a source of carbon dioxide and other
chemical attractants for malaria vectors Anopheles
gambiae sensu lato and Anopheles funestus
C.K. Mweresa, W.R. Mukabana, J.J.A. van Loon & W. Takken
Entomology, Wageningen University, collinsmwere@yahoo.com

This study explored the possibility of utilising molasses as an alterantive to cur-
rent sources of carbon dioxide and for enhancing trap catches of malaria vectors
in western Kenya. Relative attraction of Anopheles gambiae to sugar and molas-
ses-produced carbon dioxide was evaluated in a dual choice and a 4 x 4 Latin squ-
are design under semi-field and field conditions. Molasses-produced carbon
dioxide provides a more potent lure in traps used to control and sample both
unfed and blood-fed malaria vectors.
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1.3 Novel approach to detect culicoides borne virus
circulation: A case study with Schmallenberg virus
Marieta Braks, Ernst-Jan Scholte, Adolfo Ibáñez-Justicia, Ankje deVries,
Marian Dik & Chantal Reusken
RIVM, Bilthoven, marieta.braks@rivm.nl

Biological transmission of arboviruses from an arthropod vector to a vertebrate
host typically occurs when salivating during the process of blood feeding.
Because mosquitoes salivate during sugar feeding, it is feasible that when a
virus-infected female feeds on a sugar source, virus may be expectorated along
with the saliva. In the current paper the possibilities of this method to monitor
the circulation of a novel orthobunyavirus, named Schmallenberg virus, bet-
ween culicoides and cattle was investigated.

1.4 Why are some mosquitoes better vectors of viruses
than others?
C.J.M. Koenraadt, J.J. Fros, L. Simons, J. Loonen, C.E. de Krom, I.
Staneva, C. Geertsema, V.I.D. Ros & G. Pijlman
Entomologie, Wageningen Universiteit, sander.koenraadt@wur.nl

In view of emerging viral vector-borne diseases such as West Nile and
Schmallenberg virus, it is becoming increasingly important to evaluate and
understand the mechanisms that determine why one species of insect is better
capable of transmitting these viruses than other, often closely related species.
Addressing this question will highlight the risks in terms of introduction and
possible spread of a disease. Here, we present the first results from ecological,
genetic and physiological studies on vector competence of mosquitoes.

1.5 Understanding virulence of entomopathogenic
fungi in controlling malaria mosquitoes
C.A. Valero-Jiménez, C.F. Merkus, B.J. Zwaan, W. Takken & C.J.M.
Koenraadt
Genetics, Wageningen University, claudio.valero@wur.nl

Malaria is a disease that yearly kills thousands of humans. To control its vector,
entomopathogenic fungi are used. Understanding the components and mecha-
nisms of virulence is crucial. My project entails (i) studying natural variation in
the fungus Beauveria bassiana for virulence components against the insects
Anopheles gambiae and Drosophila melanogaster, and (ii) experimental evolution of
virulence to track the dynamics of virulence and the evolvability of its individu-
al components.
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1.6 Spatiotemporal dynamics of emerging pathogens in
questing ticks in The Netherlands
Elena Claudia Coipan, Willem Takken & Hein Sprong
Entomology, Wageningen University, elena.coipan@wur.nl

Questing Ixodes ricinus from 21 study sites were collected. The ticks were analy-
sed for the presence of five pathogens and their spatiotemporal variation was
assessed. Rickettsia helvetica and Borrelia burgdorferi had the highest overall pre-
valence, followed by Neoehrlichia mikurensis, Anaplasma phagocytophilum and
Babesia spp. Coinfection of B. afzelii with N. mikurensis and Babesia spp. occurred
significantly more often than expected. The abundance of pathogens and the fre-
quency of coinfections underline the need to consider them when evaluating the
risks of infection and subsequent disease.

2.1 Exotic mosquitoes in The Netherlands: 2005-2012
E.J. Scholte, A. Ibañez-Justicia, M. Dik, M. Steeghs & M. Braks
Centrum Monitoring Vectoren, Wageningen, e.j.scholte@minlnv.nl

In 2005, agressively biting mosquitoes were found in a greenhouse that had
imported lucky bamboo. These findings of Aedes albopictus, the Asian tiger mos-
quito, were the first of many more to come. In 2009, populations of another exo-
tic mosquito species (Aedes atropalpus, the American rockpool mosquito) was
found. This time the introduction pathway was the international trade in used
tires, and these mosquitoes were found at two company sites in Brabant. In 2010,
due to increased and improved surveillance, a total of three exotic mosquito spe-
cies were found at such sites: the Asian tiger mosquito, the American rockpool
mosquito and the yellow fever mosquito (Aedes aegypti). The findings, control
measures, public and political pressure, legislation, and international context
will be discussed.

2.2 De opmars van de Aziatische hoornaar in Europa
Jan Smit
NEV, Sectie Hymenoptera, smit.jan@hetnet.nl

Sinds 2004 is de Aziatische hoornaar Vespa velutina nigrithorax gevestigd in zuid-
west Frankrijk. Vanaf die tijd heeft deze hoornaar het verspreidingsareaal in
Europa snel vergroot. De belangrijkste prooien bestaan uit honingbijen, vliegen
en sociale wespen. Hoe verdedigen met name verschillende soorten en rassen
van honingbijen zich tegen hoornaars?

PRESENTATIONS



2.3 Public enemy number one? The gray silverfish in
The Netherlands
B. Schoelitsz & M. Brooks
KAD, Wageningen, bschoelitsz@kad.nl

One of the most encountered pest insect within buildings is the gray silverfish
(Ctenolepisma longicaudatum). This thermophilic species has spread throughout
The Netherlands. It is hypothesized that the current building methods facilita-
te the establishment and development of this species within buildings.

2.4 Pepper weevil going Dutch: first occurrence and
eradication of Anthonomus eugenii in Dutch
greenhouse peppers
Brigitta Wessels-Berk, Antoon Loomans & Dirk Jan van der Gaag
NVWA, Wageningen, b.f.wessels-berk@minlnv.nl

The pepper weevil (Anthonomus eugenii Cano) is an insect pests of cultivated
chilli and sweet pepper (Capsicum spp.) in Central and North America. In July
2012 there was an outbreak of this pest in a Dutch glasshouse growing sweet pep-
pers. In the following months subsequent outbreaks were found in four other
sweet pepper greenhouses, all within 1 km from the first outbreak. The NVWA
took emergency measures in order to eradicate and control these outbreaks. The
biology and impact of the pest as well as results of the findings and eradication
measures are discussed.

2.5 Why is Harmonia axyridis so successful? Lovely
ladybirds under attack
C. Lidwien Raak-van den Berg; H.J. (Marieke) de Lange & Joop C. van
Lenteren
Entomology, Wageningen University, lidwienrvdb@gmail.com

The ladybird Harmonia axyridis is regarded as an invasive alien species. It has
been suggested that intraguild predationis especially important for the invasion
success of H. axyridis. We studied intraguild predation behaviour of three lady-
bird species (Coccinella septempunctata, Adalia bipunctata and H. axyridis) on small
lime trees (Tilia platyphyllos) under semi-field conditions. The results of these
semi-field experiments confirm that H. axyridis is a strong intraguild predator as
a consequence of its aggressiveness and good defence against predation from
heterospecific species.
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2.6 Gravende rivierkreeften, waar gaat het heen?
Bram Koese
EIS-nl, Leiden, bram.koese@naturalis.nl

Naar aanleiding van enkele meldingen van opmerkelijke oeverschade, uiteenlo-
pend van een geperforeerd gazon, een verzakte oprit en een afgegleden oever
hebben Stichting EIS en het kenniscentrum dierplagen (KAD) in het najaar van
2012 een inventarisatie uitgevoerd naar de aard en omvang van graafschade door
rivierkreeften. In totaal werden 42 gangen ‘blootgelegd’ waarin in totaal 72
kreeften werden aangetroffen tot een maximale afstand van 6 m van de
waterkant. Waar en wanneer bevinden kreeften zich onder de grond en vooral:
waarom?

3.1 Evaluation forest edge management for butterflies
Wilco Non
Vlinderstichting, Wageningen, wilco.non@outlook.com

In 2007 the Dutch ministry of Agriculture, Nature and Fisheries (LNV) provi-
ded forest owners a subsidy to make forest edges 'ecologically more valuable'.
The Dutch Butterfly Conservation is interested in the impact on butterflies 5
years after the action. In spring and summer 2012, 23 forest edges throughout The
Netherlands have been monitored and the results are presented here.

3.2 Effects of local variation in nitrogen deposition on
butterfly trends in The Netherlands
Michiel F. Wallis de Vries & Chris A.M. van Swaay
Vlinderstichting, Wageningen, michiel.wallisdevries@vlinderstichting.nl

Anthropogenic nitrogen deposition has been recognized as a factor affecting the
dynamics and composition of plant communities. Its impact on insect commu-
nities is still largely unknown. Using data from the Dutch Butterfly Monitoring
Scheme, we analyzed the variation in local trends of butterfly abundance in dif-
ferent Natura2000 habitat types. We find evidence of a negative impact of hig-
her levels of nitrogen deposition on butterfly trends in coastal dunes (H2130),
wet heathlands (H4010A) and species-rich Nardus grassland (H6230).
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3.3 Effects of excess nitrogen and drought on larval
development of the wall brown butterfly, Lasiommata
megera
Esther Klop & Michiel F. Wallis de Vries
Entomologie, Wageningen Universiteit, esther.klop@wur.nl

We analysed the effects of excess N and drought on larval development of the
wall brown butterfly, Lasiommata megera. This species is declining in several
West-European countries. This decline could be related to changes in host qua-
lity. We performed a larval rearing experiment and an analysis of monitoring
data. The monitoring data indicated negative effects of N. However, we found
no negative effects of high leaf N and drought on larval performance.

3.4 Uitreiking & winnaar Uyttenboogaart-Eliasen
Stichting Thesis Award

4.1 Resistance of the woolly apple aphid to control by
entomopathogenic nematodes
N. Berkvens, T. Beliën, J. Van Vaerenbergh, M. Maes, N. Viaene
ILVO, Merelbeke, Belgium, nick.berkvens@ilvo.vlaanderen.be

The restricted use of effective insecticides against the woolly apple aphid
(WAA), Eriosoma lanigerum, has led to this aphid becoming a major pest in apple
orchards in Western Europe. We investigated the efficacy of six commercially
available species of entomopathogenic nematodes (EPN) to control WAA. Only
Steinernema carpocapsae caused significant mortality in screening experiments in
multiwell plates (20-40% mortality). However, the aphids were often parasitized
but not killed by S. carpocapsae. Applying a plant-parasitic nematode
(Pratylenchus thornei) killed as many aphids in multiwell plates as did S. carpocap-
sae. This showed that mortality of WAA due to S. carpocapsae was probably cau-
sed by a factor nonspecific to EPN application, e.g. excess stress. Normally,
insects are killed by EPN through the endotoxins produced by their symbiotic
bacteria, which are released into the insect hemolymph by the EPN vector. We
discovered that the symbiotic bacteria of S. carpocapsae, Xenorhabdus nematophila,
were unable to grow in the hemolymph of the WAA. In conclusion, our study
suggests WWA are able to bypass control by the EPN-symbiotic bacteria
mechanism by preventing growth of the symbiotic bacteria.
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4.2 Exploiting intraspecific variation to improve
biological control agents - a case study
Suzanne Lommen, Peter de Jong, Bart Pannebakker & Paul Brakefield
Leiden Universiteit/PPO, suzannelommen@hotmail.com

Ladybird beetles are important predators of aphids, but are not frequently used
in biological control because adults tend to fly away from the crop after release.
We first show that a natural flightless morph of the ladybird beetle Adalia
bipunctata has a prolonged residence time, and can improve biocontrol. We then
demonstrate how artificial selection can improve the quality of these flightless
morphs. Finally we discuss genetic improvement of natural enemies in a broa-
der context.

4.3 Genetic analysis of thrips resistance in carrot
R. Rakhmawati, J. Rong, P.G.L. Klinkhamer & K.A. Leiss
Institute of Biology, Leiden University, R.Rakhmawati@biology.leidenuniv.nl

Host plant resistance to the agricultural key pest western flower thrips
(Frankliniella occidentalis) in carrot including wild and cultivated types was stu-
died. Subsequently, we investigated the presence of SNPs for thrips damage.
We exposed 5 replicates of 30 accessions, which had been part of a carrot gene
mapping population, to thrips bioassays. We observed significant differences in
thrips damage. Also thrips reproduction was significantly different, whereby the
number of larvae were positively correlated with thrips damage. However, no
differences in silver damage between wild and cultivated carrots were observed.
Pre-liminary SNPs for thrips damage were identified.

4.4 The mobility of the Nr-resistance factor in lettuce
Cindy J.M. ten Broeke, Marcel Dicke & Joop J.A. van Loon
Entomologie, Wageningen Universiteit, cindy.tenbroeke@wur.nl

The black current-lettuce aphid, Nasonovia ribisnigri, is an economically impor-
tant pest of lettuce. The control of this aphid in lettuce is largely based on gene-
tic host plant resistance, which is based on a single gene, the Nr-gene, which
provides absolute resistance against N. ribisnigri. In this study, the mobility of
the Nr-resistance factor was studied by analyzing the penetration and feeding
behaviour of aphids on whole plants, grafts, leaves and leaf disks.
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5.1 Sex determination in the wasp Nasonia: males are
womanizers
E.C. Verhulst, J.A. Lynch, D. Bopp, L.W. Beukeboom & L. van de Zande
Evolutionary Genetics, University of Groningen, e.c.verhulst@rug.nl

Sex determining pathways are rapidly evolving. Therefore many variations in
sex determination mechanisms are found, particularly in the insect class. In the
haplodiploid wasp, Nasonia, we have identified a new genetic element in the sex
determination cascade, we termed womanizer. This element is maternally silenced
and only able to stimulate expression of the feminizing gene transformer in fer-
tilized, diploid zygotes that received an active paternal allele, resulting in female
development. In unfertilized haploid zygotes, transformer is not expressed becau-
se only the silenced womanizer is present, leading to male development.

5.2 Genetics of decayed sexual traits in an asexual
wasp
Wen-Juan Ma, Tanja Schwander, Bart Pannebakker, Leo Beukeboom &
Louis van de Zande
Evolutionary Genetics, University of Groningen, w.ma@rug.nl

Environmental shifts or changes in lifestyle may result in formerly adaptive
traits to become non-functional. Sexual traits are expected to decay after a shift
to asexual reproduction. Previous experiments in the wasp Asobara japonica con-
firmed the decay of several sexual traits. To investigate the genetics of sexual
decay, we introgressed genes from the asexual into the sexual lineages. Our
combined data on mating behaviors and offspring sex ratios produced by females
from different sexual-asexual hybrid classes suggest a simple genetic architectu-
re underlying decay of sexual traits, consistent with a single recessive locus cau-
sing behavioral changes in asexual females. Together, our results provide insights
into mechanisms underlying decaying traits after major life-history shifts.

5.3 Breaking Haller’s rule: Brain-body size isometry in
a minute parasitic wasp
Emma van der Woude
Entomologie, Wageningen Universiteit, emma.vanderwoude@wur.nl

Haller’s rule holds that smaller individuals have larger brains relative to their
body than larger-bodied individuals. We recently studied brain and body volu-
me in adults of the parasitic wasp Trichogramma evanescens and found an isome-
tric brain-body size relationship. This may be typical for the smallest species
with a rich behavioural and cognitive repertoire: a further increase in expensive
brain tissue relative to body size would be too costly in terms of energy expen-
diture.
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5.4 Evolution of sex-determination genes in
Hymenoptera
Elzemiek Geuverink, Eveline Verhulst, Louis van de Zande, Ken
Kraaijeveld, Jetske de Boer & Leo Beukeboom
Evolutionary Genetics, University of Groningen, e.geuverink@rug.nl

Insects possess a wide variety of sex determination mechanisms that are partly
conserved at the molecular level. We assessed the divergence of the key gene
transformer in the haplodiploid order Hymenoptera which contains genera with
different reproductive modes (arrhenotoky and thelytoky) and sex determina-
tion mechanisms (Complementary Sex Determination and non-CSD). We will
discuss how the frequent duplications and fast divergence of transformer are
governed by changes in primary sex determination signals.

5.5 The origin of morphological novelty: lessons from
Drosophila oogenesis
Barbara M.I. Vreede & É. Sucena
Instituto Gulbenkian de Ciência, Portugal, b.vreede@gmail.com

The respiratory appendages on the dorsal-anterior side of Drosophila eggshells, a
structure originating in a common ancestor of Drosophilidae, are an excellent
and very tractable model system for morphological innovation. To study the co-
option of genetic pathways in the evolution of this novelty we have compared
oogenesis and eggshell patterning in Drosophila melanogaster with Ceratitis capita-
ta, a tephritid fly whose eggs do not bear dorsal appendages. Our results empha-
size the importance of pre-existing functional signals in developing tissue, as a
basis for future structural innovations.

5.6 Metal and altitude driven genetic structure of
chironomid communities in high altitude Andean
streams
M. De Baat, R. Loayza-Muro, J.A.J. Breeuwer & M.H.S. Kraak
IBED, Universiteit van Amsterdam, milo.amsterdam@gmail.com

High altitude Andean streams are characterized by high UV-B radiation and
metal pollution, inducing shifts in community composition towards chironom-
ids. Analysis of the genetic composition of chironomid communities revealed
that reference sites at 3000 and 4000 m showed similar species richness, but a
completely different set of species, while polluted sites at 3000 and 4000 m were
inhabited by only two species, found nowhere else. Chironomid species compo-
sition is thus shaped by both altitude and pollution.
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6.1 Effectiveness of European agri-environmental
schemes in mitigating pollinator loss
Jeroen Scheper & David Kleijn
Alterra, Wageningen, jeroen.scheper@wur.nl

Accumulating evidence for declining populations of pollinators has increased
the need for measures that mitigate pollinator loss. We used a meta-analytic
approach to examine how different ecological factors affect the effectiveness of
agri-environmental schemes (AES). Effectiveness of AES was affected by far-
ming system, landscape context, the size of the species pool and the induced eco-
logical contrast. Effectiveness was highest in structurally simple arable landsca-
pes that were relatively species poor and resource poor. In these landscapes AES
create the largest ecological contrast.

6.2 Recent changes in Dutch pollinators
Luisa Carvalheiro
Naturalis Biodiversity Center, Leiden, luisa.carvalheiro@naturalis.nl

In recent decades, growing concern about biodiversity loss has led to increases
in public investment in conservation. While there is a widespread perception
that such initiatives have been unsuccessful, until now there are no extensive
quantitative comparisons of the rate of change of multiple taxa before and after
policy implementation. Here we evaluate whether rates of bee diversity change
have altered in three European countries with high land-use intensity (UK, The
Netherlands, Belgium) over the past 60-80 years.

6.3 The effects of plant responses to herbivores on the
behaviour of pollinators and predators
Yavanna Aartsma, Joop J.A. van Loon, Marcel Dicke & Dani Lucas-
Barbosa
Entomologie, Wageningen Universiteit, yavanna.aartsma@wur.nl

In this field study, effects of eggs, leaf and flower infestation by Pieris brassicae
on interactions between Brassica nigra plants and insects of other trophic levels
was investigated. We quantified visits by pollinators and the behaviour of the
social wasps Polistes dominula and Vespula germanica when foraging for and hand-
ling of prey. The data are discussed in the context of bio-interactions induced by
insect herbivore infestation.
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6.4 Honey bees and beekeeping: a link to the past to
explain the current state of affairs?
Bram Cornelissen
PRI-Bijen, Wageningen, bram.cornelissen@wur.nl

Managed honey bee populations have been in the lime light in the last decade or
so due to the prophesized collapse worldwide. But are populations really collap-
sing or are we simply experiencing a new era in our shared history? Historical
data on honey bees populations and beekeepers might provide a broader insight
into the problems that honey bee and beekeepers in the Netherlands are faced
with.

6.5 Better tools for identification and monitoring of
bees
Thibault de Meulemeester
Naturalis Biodiversity Center, Leiden, thibaut.demeulemeester@naturalis.nl

Bee identification is a difficult task and even common species of bumblebees are
easily confused even by expert taxonomists. DNA barcoding of course offers a
novel method for identification, but it is still expensive and difficult to use for
the general public. As an alternative we are developing identification based on
geometric morphology analysis of bee wings. Here we present the first promi-
sing results based on analysis of the Dutch bumblebees.

6.6 Boekpresentatie: De Nederlandse bijen
Theo Peeters
Stichting Bargerveen, Nijmegen, t.peeters@science.ru.nl

Overzicht van de familie van de bijen (Apidae s.l.) in Nederland. Van alle bij-
ensoorten (358) die in Nederland zijn aangetroffen is in het boek een bespreking
van hun verspreiding, habitat en biologie opgenomen. Tevens worden in een
groot aantal hoofdstukken diverse aspecten van het bijenleven in ons land, zoals
sociaal en parasitair gedrag, relaties met andere organismen, veranderingen in de
bijenfauna, bescherming en beheer, verder uitgewerkt. Ik geef een overzicht van
de diversiteit van de bijenfamilie en van het faunistisch onderzoek in Nederland,
aan de hand van voorbeelden uit het boek.
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7.1 Effect of toxic compounds on tritrophic
interactions in a terrestrial ecosystem
A.A. Kampfraath, C. Le Lann, D. Giesen & C.A.M. van Gestel
IEW, Vrije Universiteit, Amsterdam, d_kampfraath@hotmail.com

We preformed a tritrophic ecotox-test, in which lipophillic pesticides were
added to the growth medium of a plant by a recently developed passive dosing
method. A tritrophic system of Triticum aestivum (wheat), Sitobion avenae (grain
aphid) and Aphidius rhopalosiphi (parasitoid wasp) was exposed to ranges of three
concentrations of the two pesticides 1,4-dichlorobenzene (DCB) and 2,6-dichlo-
robenzonitrile (DCBN). A stronger effect was seen on the wasps than on the
aphids probably caused by the incapability of the parasitoid to synthesize lipids.

7.2 Experimental soil compaction mimics effects of
large grazers on soil fauna
R. van Klink, M.J.J. Schrama, M.P. Berg, M.F. Wallis de Vries & J.P. Bakker
Community and Conservation Ecology, University of Groningen,
roel.vanklink@gmail.com

In a full-factorial experiment on a salt marsh, we used experimental soil com-
paction and mowing to emulate the effects large grazers have on clay soils. We
found that mowing only changed plant communities, but not soil fauna, and
compaction alone vice versa. Mowing and compaction together pushed the
system towards grazed conditions. This is an underappreciated pathway by
which large grazers affect their habitat.

7.3 Automated video-tracking of aphids
Karen J. Kloth, Marga Booij, Manus P.M. Thoen, Cindy J.M. ten Broeke,
Gerrie L. Wiegers, Olga E. Krips, Maarten A. Jongsma & Marcel Dicke
Entomology/Plant Physiology/PRI/Noldus, Wageningen, karen.kloth@wur.nl

In plant breeding and genomics there is an increasing demand for efficient
methods to screen plants for resistance to herbivorous insects. In this study we
have developed an automated video-tracking system to screen aphid behaviour
on different host plants. The program EthoVision XT® 8.5, is used to register
movement patterns correlated to probing behaviour. We have studied the lettuce
aphid, Nasonovia ribisnigri, on two lettuce cultivars and compared results of the
novel video-tracking method with electrical penetration graphs.
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7.4 Phloem penetration by aphid stylets: a hesitating
story
Freddy Tjallingii
EPG Systems, Wageningen, fred.tjall@epgsystems.eu

Aphids are phloem feeding herbivores but previous to phloem feeding many
brief punctures of phloem sieve elements are often shown before sustained fee-
ding bouts. So far we could not recognise the brief punctures when monitoring
plant penetration by electrical penetration graphs (EPGs). Now we think these
brief punctures can be distinguished from brief punctures in other types of plant
cells.

8.1 Walking with insects: how baculoviruses
manipulate caterpillar behaviour
Vera I.D. Ros, Stineke van Houte & Monique M. van Oers
Virologie, Wageningen Universiteit, vera.ros@wur.nl

Many parasites alter host behaviour to enhance the chance of transmission. The
examples of behavioural manipulation are rapidly accumulating, covering a
broad spectrum of parasites and hosts. Nevertheless, surprisingly little is known
of the underlying causative molecular mechanisms. A typical case of behaviou-
ral manipulation is found in insects infected with baculoviruses. Infected cater-
pillars show enhanced mobility and start climbing to the top of plants or the
forest canopy (‘tree top disease’). Larvae die at elevated positions, which is
thought to promote dissemination of the virus to lower foliage. 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 host insects: cabbage looper Trichoplusia ni and beet
armyworm Spodoptera exigua. We show that the effect of this virus on caterpil-
lar behaviour differs between the two host species, and dispute the role of the egt
gene in inducing tree top disease.

8.2 Secrets of learning rate revealed by Nasonia
Katja M. Hoedjes, Louise E.M. Vet & Hans M. Smid
Entomologie, Wageningen Universiteit, katja.hoedjes@wur.nl

Learning is important for insects to optimize behaviour, but there are large dif-
ferences between species when it comes to learning rate. Some species will
remember a learned cue for several days after a single learning experience, whe-
reas others require multiple learning experiences to do so. We study variation in
learning rate in parasitic wasps of the genus Nasonia. These wasps are excellent
to study both ecological as well as mechanistic aspects of learning rate.
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8.3 Comparative genomics and evolution of learning
rate and memory formation in parasitic wasps
J.F.A. van Vugt, H. Smid & L.E.M. Vet
NIOO, Wageningen, j.vanvugt@nioo.knaw.nl

Our study focuses on identifying the genes involved in memory formation of
Cotesia glomerata and C. rubecula wasps, that reveal a distinct and natural varia-
tion in learning rate and memory types that occur after an oviposition experien-
ce. To this end the gene expression levels of naive wasps and wasps that have
experienced one or more learning trials will be compared by means of deep
sequencing the mRNA of the heads.

8.4 Analyzing aerobatics of males of the hoverfly
Eristalis nemorum
Wopke Wijngaard
Sint-Michielsgestel, wopke.wijngaard@home.nl

Eristalis nemorum males show a characteristic hovering behaviour above females
feeding on a flower. Sometimes two, three or even four males may hover inline
above the female. When the female or a male is leaving, one or more males may
follow. The analysis of the movements has been aided by using a control model.
Males are following dark objects, even a male hovering above it. In stable inline
hovering of more males each male is following the male or female below.
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Posters

Acarological diagnostic research at the Diagnostic
Centre for Plants during the period 2002-2011
J. Witters & H. Casteels
ILVO, Merelbeke, België, johan.witters@ilvo.vlaanderen.be

The Diagnostic Centre for Plants (DCP) provides an identification service of
plant pests and diseases for governmental agencies, growers and private persons.
In 2002, DCP set up an additional discipline, viz. acarology. Since its beginning,
more than 2000 requests were addressed to DCP to determine the presence of
harmful mites. Funnel extraction, washing and dissecting microscopy techni-
ques were used to isolate mites. Mites were slide mounted and identified using
phase-contrast microscopy. These findings are a valuable source of information
concerning economic herbivorous mites occurring in Belgium. This poster
reports an overview of the identified pest species.

Effects of male ejaculate on female performance in the
sorghum plant bug Stenotus rubrovittatus (Hemiptera:
Miridae)
Keiko Oku
Entomology, Wageningen University, keiko.oku@wur.nl

In Stenotus rubrovittatus, males transfer a spermatophore to females during copu-
lation. However, when male mating interval is shorter than 1 h, males do not
transfer any spermatophores during the second copulation. Using this phenome-
non, the effects of spermatophores on female sexual receptivity, fecundity and
sex pheromone release were examined. As a result, spermatophores likely parti-
cipate in reducing female sexual receptivity and enhancing female fecundity, but
not controlling female sex pheromone release in S. rubrovittatus.

Status of Drosophila suzukii (Diptera: Drosophilidae) in
Belgium
H. Casteels, J. Witters, V. Huyshauwer, I. De Neve, T. Beliën, C. Fasotte,
M. Tomme, J. Zini & M. Dubrulle
ILVO, Merelbeke, Belgium, hans.casteels@ilvo.vlaanderen.be

Drosophila suzukii, a species of Asian origin, was detected in Belgium for the first
time in the autumn of 2011; this is the first record of the species occurring in the
more temperate northwest of Europe. Drosophila suzukii can infect healthy soft-
bodied fruit such as blueberries, blackberries, raspberries, cherries and strawber-
ries, but equally hard fruit such as apples and pears. After infestation, seconda-
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ry parasites and invaders often contribute to further deterioration of the fruit.
These characteristics make D. suzukii an economically important pest species
and emphasize the necessity for an effective management scheme. For this rea-
son the Belgian NPPO (Federal Agency for the Safety of the Food Chain,
FASFC) setup a monitoring campaign in 2012 which mainly focused on soft fruit
production. Attractant traps were placed in soft fruit orchards, at border inspec-
tion points, at fruit auctions and in warehouses. Concurrently, pcfruit on the one
hand and the Walloon Agricultural Research Centre (CRA-W) and the
Groupement des Fraisiéristes Wallons (GFW) on the other hand also carried
out a monitoring program in the region of Sint-Truiden and in Wallonia
(Belgium’s southern region), respectively. The results of this monitoring cam-
paign are discussed.
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