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Beneficial actions of medicinal maggots in chronic
wounds
Peter H. Nibbering, Mariena J.A. van der Plas & Gwendolyn Cazander
Infectious Diseases, LUMC, Leiden, p.h.nibbering@lumc.nl

Although medicinal maggots (Lucilia sericata) are sucessfully used to treat chro-
nic wounds, the mechanisms underlying maggot’s beneficial effects are largely
unknown. Our research revealed that maggot secretions affect a range of proces-
ses related to chronic wounds, such as fibrinolysis, inflammation, elimination of
bacteria, growth factor production and angiogenesis. Together these actions may
contribute to the healing of chronic wounds by maggot therapy.

Lectures

1.1 Is resistance lousing things up in the Netherlands?
Chantal Vogels, Cecile Dam, Ellen Tijsse & Marieta Braks
RIVM, Bilthoven, chantal.vogels@rivm.nl

Infestation with head lice (pediculosis) is a widespread nuisance. The Dutch
National Institute for Public Health and Environment recommends combing
possibly in combination with pediculicides. The current study aims to determi-
ne the levels of permethrin resistance of head lice in the Netherlands using both
molecular tests and bioassays to develop evidence-based guidelines for the con-
trol of head lice in the Netherlands. For the latter an in vitro lice rearing system
is in development.

1.2 Biodiversity and public health: a case of Lyme
disease
Marieta Braks & Hein Sprong
RIVM, Bilthoven, marieta.braks@rivm.nl

Increases in tick numbers and their associated disease could begin to conflict
with biodiversity enhancing strategies, because some conservation measures
also potentially favour ticks. Here we want to introduce a platform to discuss the
potential and draw backs of intervention strategies that reduce their numbers
and the public’s exposure to them.
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1.3 How do maggots influence wound healing
Gwendolyn Cazander, Marco W.J. Schreurs, Gerrolt N. Jukema & Peter H.
Nibbering
Department of Surgery, Bronovo, Den Haag, gwendolyn_cazander@hotmail.com

Maggots are successfully used to treat infected, chronic wounds, although
underlying mechanisms of action are only partly known. One of the main focu-
ses of current research is the immune-modulating effect of maggot excretions.
Larvae seem to inhibit complement activation and suppress the inflammatory
response, which could partly explain their stimulation of the healing of chronic
wounds. The complement inhibitor(s) in maggot excretions could provide a
novel treatment modality for various immune-mediated and infectious diseases.

1.4 Explosives detection using parasitic wasps
D. Bon & H. Smid
Entomologie, Wageningen Universiteit, dylanbon@hotmail.com

Insects from the order Hymenoptera can be trained to learn and remember odors
from compounds of human importance through associative learning. Parasitic
wasps have been conditioned to respond to the volatiles present above explosi-
ves (landmines). This project has evaluated the potential of parasitic wasps to
detect and identify DNT with the use of host associative learning. Biosensors
using olfactory systems of insects might improve security.

1.5 A Treatise of Buggs
B. Schoelitsz & M. Brooks
Kenniscentrum Dierplagen, Wageningen, bschoelitsz@kad.nl

The bed bug is increasing in numbers in the USA, Australia, as well as Europe.
It is a species that is hard to control and because of its low abundance in the
second half of the 20th century, most people have never seen one and lack the
knowledge of how to get rid of them. But how did they deal with this pest in the
past? And what do we know of the bed bugs in the Netherlands?

1.6 Flight responses of Anopheles gambiae mosquitoes
to insecticide-treated fabrics
Jeroen Spitzen
Entomologie, Wageningen Universiteit, jeroen.spitzen@wur.nl

Insecticide-treated nets are the most successful tool to protect humans from
infected mosquito bites in malaria endemic countries. Long-lasting nets are des-
igned to be toxic and repellent. Toxicity of these nets is evaluated by means of
standard WHO bioassays. A new method was developed to validate the WHO

PRESENTATIONS



79

test and to include detailed behavioural information by means of automated
tracking of mosquitoes. Surprisingly, insecticide treated nets did not show a
clear difference in flight response compared to control netting.

1.7 A new, additional approach for arbovirus
surveillance in The Netherlands: the use of sugar-
baited cards to detect circulating
Adolfo Ibanez-Justicia, Chantal Reusken, Ankje de Vries, Marieta Braks &
Ernst-Jan Scholte
CMV, nVWA Plant, Wageningen, a.ibanezjusticia@minlnv.nl

Up to now, arbovirus-surveillance in mosquitoes was hampered by the fact that
RNA-virus degenerates rapidly once a virus-infected mosquito has died, and
mosquitoes die soon after being caught in a mosquito trap. In order to develop a
logistically-simple method to detect circulating mosquito-borne viruses in risk
areas in The Netherlands, honey-baited FTA® cards where placed into mosqui-
toes CO2-baited traps, as well as placed directly in an area amidst of high num-
bers of mosquitoes.

1.8 Studies on mosquito vectors in areas affected by
the Nam Theun 2 hydroelectric project, Lao PDR
Alexandra Hiscox, Khamsing Vongphayloth, Pany Sananikhom, Surinder
Kaul, Steve Lindsay & Paul Brey
Institut Pasteur du Laos, Vientiane, Laos, alexhiscox@gmail.com

This presentation describes risk factors for mosquitoes in villages impacted by
construction of the large-scale Nam Theun 2 hydroelectric project, South-central
Laos. Improved housing conditions reduce the exposure of residents to Japanese
encephalitis and malaria vectors, whereas wide-scale latrine provision provides
greater opportunities for Armigeres subalbatus breeding. The distribution of Aedes
aegypti and Aedes albopictus differs markedly between urban and rural areas and
between different types of domestic container habitat.

1.9 Mosquito biocontrol
Sander Koenraadt
Entomologie, Wageningen Universiteit, Jeroen.Spitzen@wur.nl

Alternative, biological tools for controlling mosquitoes that are vectors of dise-
ase are urgently needed, especially in light of rapidly emerging insecticide
resistance. Entomopathogenic fungi provide a promising alternative. At present,
we focus on the development and optimization of field delivery techniques that
aim to infect malaria mosquitoes with fungus spores that are capable of killing
mosquitoes within a few days. Here we present the implementation of these
tools in our field site in Kenya.
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2.1 A population dispersal model for mass-mark-
recapture data with removal from traps
Herman Berghuijs, Bas Allema, Lia Hemerik & Wopke van der Werf
Biometris, Wageningen Universiteit, hermanberghuijs@hotmail.com

Mass-mark-recapture data can be used to estimate the dispersal rate of insects
when only a small number of recaptures are made. In contrast, at high recaptu-
re rates the removal of animals by traps influences the observed distribution.
Here, we present a population model for dispersal that accounts for the removal
of insects by trapping. The model is used for estimating a dispersal coefficient
from data for the ground beetle Pterostichus melanarius in two different crops.

2.2 Colony genetic diversity affects task efficiency in
the red ant Myrmica rubra
EJ Slaa, P Chappell & WOH Hughes
Leeds University, UK; Oegstgeest, e.j.slaa@leeds.ac.uk

High genetic diversity within social insect colonies seems a paradox because a
worker’s indirect fitness benefits from helping to rear a sibling are reduced.
Some studies, but not all, have shown that increased intra-colonial genetic diver-
sity can enhance group performance. In this study we show that genetic diver-
sity affects task efficiency, and that its effect depends on group size and the
nature of the task.

2.3 How temperature affects behavioral interactions
between host and parasitoid: a mechanistic approach
C. Le Lann, G. Driessen & J. Ellers
Dieroecologie, VU Amsterdam, c.lelann@vu.nl

Global warming triggers the question if species can persist in a changing envi-
ronment. However, species persistence is also dependent on species interactions
and relationships between tightly co-evolved species are expected to be disrup-
ted by thermal changes. This study elucidates the effect of temperature on the
behavioral interactions, between the grain aphid host Sitobion avenae and its
main specialist parasitoid, Aphidius rhopalosiphi. We identified underlying physi-
ological mechanisms of behavioral responses that largely determine parasitoid
oviposition success.
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2.4 Kin selection in non-social insects
Bertanne Visser
NIOO-KNAW, Wageningen, b.visser@vu.nl

In this study, we are looking at kin selection in the non-social parasitic wasp
Gelis acororum. We examine four potential behavioural adaptations leading to
kin selection: mate choice, sex ratio adjustment, recognition of developing kin
and brood guarding. Our results reveal no kin discrimination in female choice
experiments. However, discrimination of developing kin seems to be the beha-
vioural adaptation that underlies kin selection in this non-social parasitic wasp.

2.5 QTLs for mate preferences and regulation of male
pheromone production in Nasonia
Wenwen Diao, Thomas Schmitt, Louis van de Zande, Mike Ritchie & Leo
W. Beukeboom
CEES, University of Groningen, w.diao@rug.nl

Assortative mating is an important form of premating isolation, pheromones
contribute to species recognition. In Nasonia wasps (parasitic Hymenoptera), N.
oneida females have a high mate discrimination against N. giraulti, but N. giraul-
ti females are less choosy. Both species differ in male pheromones that are used
to attract females. We have quantified mating behaviour and pheromone in F2
males and mate discrimination in F3 backcrossed females, aiming to detect
QTLs for pheromones and mating behaviour.

2.6 The control of hovering flight during oviposition by
two species of Bombyliidae
Wopke Wijngaard
Sint-Michielsgestel, wopke.wijngaard@home.nl

Bombylius major and Anthrax anthrax (Bombyliidae) are parasitoids of solitary
bees. In both species oviposition behaviour consists of a hovering phase near the
nest entrance of a solitary bee followed by a swing of the abdomen throwing an
egg in the direction of the nest. Modelling this behaviour as a position control
system is delivering details that characterize the two species quantitatively. This
will be useful for unravelling the evolutionary history of these species.
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3.1 Regurgitation-based defence success of Pieris
brassicae caterpillars against Cotesia parasitoids
depends on host plant
Sara van de Kerke & Joop van Loon
Entomologie, Wageningen Universiteit, joop.vanloon@wur.nl

The degree of repellence exerted by the regurgitant of Pieris brassicae caterpillars
as chemical defence against the parasitoid wasp Cotesia glomerata was quantified
when feeding on three host plants. Caterpillars feeding on Indian cress had a sig-
nificantly more effective chemical defence against parasitisation. Regurgitant
collected from caterpillars feeding on Indian cress contained aromatic break-
down products of plant-defence compounds that were absent in the regurgitant
of caterpillars feeding on the other two host plants.

3.2 Effect of rearing plant on feeding behaviour and
performance of Nasonovia ribisnigri on resistant and
susceptible lettuce
Cindy J.M. ten Broeke, Joop J. A. van Loon & Marcel Dicke
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 the lettuce aphid in cultivated lettuce is lar-
gely based on genetic host plant resistance, based on a single gene, the Nr-gene.
Nasonovia populations (Nr1) insensitive to the Nr-based resistance in lettuce
have emerged in several locations in Europe since 2007. The effect of rearing
plant (susceptible or resistant) on the feeding behaviour of Nr1 was studied.

3.3 Mites as vector of diseases in tulip bulbs
Suzanne T.E. Lommen, Roselinde G.E. Duyvesteijn, Maarten J.D. de Kock
Applied Plant Research, WUR, Lisse, suzanne.lommen@wur.nl

Eriophyoid and astigmatid mites commonly occur in stored tulip bulbs, and
some of them are pests. Mites may (additionally) function as a vector of plant
pathogens. Two important diseases in tulip associated with mites are bud necro-
sis, and the potexvirus Tulip Virus X. However, the role of specific species of
mite in the epidemiology of these diseases is not fully understood. Here, we pre-
sent experimental data leading to new insights on this relationship.
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3.4 Resistance mechanisms against whitefly in tomato
Floor van den Elsen
WUR, Wageningen, floor.vandenelsen@wur.nl

The aim of the project is to identify Bemisia tabaci resistance QTLs in tomato.
An F2 population, that segregates for whitefly resistance, was produced.
Integration of phenomic, metabolomic, and genomic data revealed which geno-
mic regions are involved in whitefly resistance and the importance of metaboli-
tes for the resistance traits. F2 plants were selected on bases of phenotypic and
metabolic QTL fingerprints and backcrossed with the recurrent parent to con-
firm QTLs in a next generation.

4.1 Web Based Taxonomy: The beetle family
Cholevidae as an example
Rik Lievers & Menno Schilthuizen
NCB Naturalis, Leiden, rik.lievers@gmail.com

The beetle family Cholevidae (Coleoptera: Staphylinoidea) consists of about
2000 species. The beetles are generally small, dark and uniformly shaped, and
therefore difficult to identify. In order to facilitate research on Cholevidae, a so-
called ‘Scratchpad’ has been set up. Scratchpads are a social networking tool that
enables researchers to manage, share and publish taxonomic data online.
Registered users are able to view, edit and upload species descriptions, images,
literature and much more.

4.2 Combined effects of Cu and UVR on survival and
melanin synthesis in Chironomus riparius larvae
M. van Gemert, M.L. de Baat, R.A. Verweij, R. Loayza-Muro & M.H.S.
Kraak
IBED-AEE, Universiteit van Amsterdam, maartenvgemert@gmail.com

Our aim was to determine the combined effects of Cu and UV-radiation on sur-
vival and melanin synthesis in chironomid larvae, by mimicking the extreme
environment of high altitude Andean streams under laboratory conditions.
Melanin production was induced by Cu and by exposure to UVR. Pre-exposure
to UVR decreased the sensitivity to UV and Cu+UV, which may explain the
persistence of chironomids under extreme metal and UVR conditions in high
altitude Andean streams.
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4.3 The genetic basis of variation in photoperiodic
diapause response in the parasitoid wasp Nasonia
vitripennis
Silvia Paolucci, Louis van de Zande & Leo Beukeboom
Evolutionary Genetics, University of Groningen, s.paolucci@rug.nl

Under adverse environmental conditions, many insects enter a dormant state
called diapause. One important factor inducing diapause is photoperiod for
which the parasitoid wasp Nasonia vitripennis shows latitudinal geographic vari-
ation. This is probably the result of adaptation. We crossed lines from Northern
Finland and Corsica to investigate the genetic basis for the induction of diapau-
se under controlled light-dark conditions. Using molecular markers, we could
identify some genomic regions involved in diapause induction.

5.1 The state of commercial augmentative biological
control: plenty of natural enemies, but a frustrating
lack of uptake
J.C. van Lenteren
Entomologie, Wageningen Universiteit, joop.vanlenteren@wur.nl

Biological control is in a critical phase, even though many efficient species of
natural enemies have been discovered and 230 are commercially available today.
The industry developed quality control guidelines, mass production, shipment
and release methods as well as adequate guidance for farmers. However, aug-
mentative biological control is applied on a frustratingly small acreage. I will
review trends in application, causes explaining the limited uptake and ways to
increase application of augmentative biological control.

5.2 Biocontrol in glasshouses, a dynamic world
Jeroen van Schelt
Koppert, Berkel en Rodenrijs, jvschelt@koppert.nl

Koppert Biological Systems produces insects, mites, bumblebees and microbial
products which are used by most professional vegetable and ornamental gro-
wers. The glasshouse industry is one of the most innovative agricultural areas.
This means that bio control programs have to evolve constantly. Examples of
this are given for different crops. Also the research program from Petri dish level
to large scale practices is presented.
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5.3 Theoretical evaluation of the banker plant system
Lia Hemerik & Eizi Yano
Biometris, Wageningen Universiteit, lia.hemerik@wur.nl

The banker plant system is a system in which natural enemies (e.g. Aphidoletes
aphidimyza) are reared on alternative hosts (e.g. Rhopalosiphum padi) on banker
plants that are introduced into greenhouse to control pests (e.g. Aphis gossypii).
We developed a simple mathematical model for evaluating this system. With
the model we investigated some scenarios where the predators in this system are
able to suppress the pest insect.

5.4 Biological control of aphids with parasitoids in the
presence of unsuitable hosts
Gerben Messelink, Chantal Bloemhard, Hans Hoogerbrugge & Jeroen van
Schelt
WUR Glastuinbouw, Bleiswijk, gerben.messelink@wur.nl

The parasitoid Aphidius matricariae is very successful in controlling the peach
aphid Myzus persicae in sweet pepper. However, this parasitoid is not able to para-
sitize the foxglove aphid Aulacorthum solani, which is a species that often occurs
together with M. persicae in sweet pepper crops. The question is how the presen-
ce of this unsuitable host affects the control of M. persicae by A. matricariae.

5.5 Biological control of thrips and fungus gnats with
soil predatory mites
Amir Grosman, Gerben Messelink, Eric de Groot & Renata van Holstein-
Saj
WUR Glastuinbouw, Bleiswijk, amir.grosman@wur.nl

Not available

6.1 The function of the serosa in Tribolium castaneum
Chris G.C. Jacobs, Gustavo L. Rezende & Maurijn van der Zee
Institute of Biology Leiden, cgc.jacobs@biology.leidenuniv.

Early in development the eggs of insects are divided into embryonic and extra-
embryonic primordia. The extraembryonic primordium forms transient epithe-
lia: the amnion and the serosa. These wrap the germ band embryo. The serosa is
proposed to protect against desiccation. In Tribolium castaneum the removal of
the serosa with a Tc-zen1 knock-down leads to normally sized larvae, so what is
the function of the serosa? We tested the desiccation hypothesis in Tribolium
castaneum.

PRESENTATIONS

85



6.2 No complementary sex determination in solitary
parasitoid wasp Asobara
Wen-Juan Ma
Evolutionary Genetics, University of Groningen, wenjuanma84@gmail.com

The best-understood mechanism in the Hymenoptera is complementary sex
determination (CSD). Under CSD, sex is determined by the allelic state at a sin-
gle (sl-CSD) locus or at multiple (ml-CSD) loci. We tested four Asobara species
with different life history patterns by conducting multiple generations of inbree-
ding, detected diploid males by flow cytometry. Our results show that sex is not
determined by CSD in four Asobara species.

6.3 The role of dGRASP in Drosophila embryogenesis
Fabrizio giuliani
Hubrecht Institute, Utrecht, f.giuliani@hubrecht.eu

Dorsal closure is a morphogenetic event occurring during mid-embryogenesis in
Drosophila where the ectoderm migrates on the aminoserosa. Many genes have
been shown to be instrumental to the closure. Here, we describe the role of a
known gene encoding the Golgi protein dGRASP in dorsal closure. We show
that this gene is upregulated in the amnioserosa and, following its loss by gene-
tic means, dorsal closure defects occur and the aminoserosa cells specifically lose
their junctions.

7.1 Effects of insect herbivore egg deposition, on
Brassica nigra plants against feeding caterpillars
F.G. Pashalidou, D. Lucas Barbosa, J.J.A. van Loon, M. Dicke & N.E.
Fatouros
Entomologie, Wageningen Universiteit, foteini_paschalidou@wur.nl

Plant that respond ‘just in time’ to egg deposition can prevent herbivores from
feeding and development. Brassica nigra plants respond directly and indirectly
against the eggs of cabbage white butterflies (Pieris).The aim of this project is to
unravel whether egg deposition by the specialist butterfly, Pieris brassicae, or the
generalist moth, Mamestra brassicae, triggers later plant responses to the feeding
caterpillars and what are the consequences for the herbivores.
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7.2 Identification and QTLs mapping of whitefly
resistance components in tomato
Syarifin Firdaus, Sjaak van Heusden & Ben Vosman
PRI-Plant Breeding, WURC, syarifin.firdaus@wur.nl

Whitefly has caused serious problems in tomato. Its natural enemies or pestici-
des are ineffective to control because whitefly presence is unpredictable.
Therefore, producing resistant cultivars is the best alternative. However, it was
hampered due to polygenic inheritance. To tackle this problem, a close tomato
wild relative as donor, high density markers, good resistance parameters and
resistance-related metabolites were done for QTLs mapping. The results showed
that QTLs co-localized in chromosome 2.

7.3 Longhorns in The Netherlands: evaluation of
eradication of Anoplophora glabripennis
AJM Loomans & BF Wessels-Berk
Plant Protection Service, Wageningen, a.j.m.loomans@minlnv.nl

The invasive Asian longhorn beetle, Anoplophora glabripennis, has been found in
avenue trees in an industrial area near the city of Almere, end of 2010. A large
area of 1 km around the centre of infestation has been monitored to explore the
size and impact of the outbreak and emergency measures have been taken to
eradicate this pest. The results of the findings and eradication measures are dis-
cussed.

7.4 Varroa mite discovery on honeybees (Apis mellifera
adansonii) in Burkina Faso
Marieke Mutsaers, Ambroise Zongo, Blaise Sanon, Jean Baro, Da Martine,
Karotimi Sanou, Simone Sanou & Boureima Gansore
Rutten, marieke.mutsaers@planet.nl

In a bee hive in Bobo Dioulasso, Burkina Faso, the varroa mite was found, a
parasite of bees. During a PUM mission for assistance of de Union Provinciale
des Apiculteurs du Houet a bee hive was opened for inspection and a sample of
drone brood was taken. Wether further treatment is needed is studied further
with a special hive, a treatment and counting of varroa and honeybees.
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7.5 Invasive spread and insect herbivory in American
birdcherry (Prunus serotina)
M. Schilthuizen, K. Meijer, D. van der Klugt & L. Pimenta
NCB Naturalis, Leiden, schilthuizen@naturalis.nl

We studied the herbivore fauna of the exotic Prunus serotina in two sites in the
Netherlands. Contrary to expectation, the diversity and abundance of herbivo-
rous insects was similar to that on the native P. padus. Herbivores on P. serotina
included generalists and monophagous specialists, recently shifted from other
hosts. To understand the evolutionary and ecological history of P. serotina colo-
nisation, we also studied phytochemistry and, in certain groups of herbivores,
parasitoid load and host preferences.
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Posters

The genetic basis of parasitoid resistance of
Drosophila melanogaster against Asobara tabida in
artificially selected populations
Kirsten Jalvingh
Evolutionaire Genetica, Rijksuniversiteit Groningen, k.m.jalvingh@rug.nl

We investigate a parasitoid-host system in which fruit fly larvae from the
Drosophila genus are parasitized by wasps of the Asobara genus. Through an
evolved innate immune response, in some cases the fly larva is able to sequester
and kill the parasitoid egg. There is considerable genetic variation in the
strength of the immune response, both within and between Drosophila popula-
tions. We aim to elucidate the genetic basis of this adaptive variation in parasi-
toid defense by sequencing lines artificially selected for increased resistance.

Genome-wide SNP discovery in the parasitoid Cotesia
vestalis
Jetske de Boer
Wageningen, jetske@remjet.nl

We used a single lane of Illumina paired-end sequencing to sequence the entire
genome of the parasitoid Cotesia vestalis with the purpose of marker discovery.
We detected more than 270 thousand putative SNPs from a panel of eight
diploid females from different fields in Taiwan. A subset of these markers is
now further developed for population genetics and mapping studies.

Gras minder groen! Oude en nieuwe plaaginsecten in
gras
Klaas van Rozen
WUR-PPO, Lelystad, klaas.vanrozen@wur.nl

Een kort overzicht van oude en een mogelijk nieuwe insectenplaag in
Nederland. Van oudsher bekende bodeminsectenplagen als emelten en engerlin-
gen blijven de gemoederen in de landbouwpraktijk periodiek bezig houden.
Daarnaast werd in Nederland voor het eerst schade geconstateerd door larven
van een nog onbekende snuitkeversoort in grasland. Hoe gaan we in de toekomst
om met deze plagen?
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