Symposium
«Entomology in Belgium 2016»

December 2, 2016, Brussels

Organized by
Wouter DEKONINCK

Royal Belgian Entomological Society

Organizing Committee Scientific Committee

Wouter Dekoninck (Brussel) Patrick Grootaert (Brussel)
Patrick Grootaert (Brussel) Wouter Dekoninck (Brussel)
Isabelle Coppée (Bruxelles) Alain Drumont (Bruxelles)
Isabelle Sauvage (Bruxelles) Isabelle Coppée (Bruxelles)
Michele Van Assche (Bruxelles)
Chantal Van Nieuwenhove

(Brussel)
Ludovic Nicolas (Bruxelles)

Symposium « Entomology in Belgium 2016 », December 2 Brussels
Organized by the Royal Belgian Entomological Society

Session “Conservation and Biodiversity” ..............cccoccceiinen. 3
Chair: D. Maes
Session “Ecology and Evolution™................ccccce e ieecien e, 11

Chair: D. Bonte

Session “Tropical Entomology”............cccceiiiiiinniin e 15
Chair: M. Leponce

Session “Applied Entomology” ...........cccoiiiiniiiniin e 22
Chair: F. Francis

Posters “Conservation and Biodiversity”................ccccocceee 26
Posters “Ecology and Evolution” ................ooiiiie 33
Posters “Tropical Entomology” ............cccooiiiiiiiiiieinieee e 44
Posters “Applied Entomology” ...........cccooiiiiiiiiiiiieirieee e 46



Symposium « Entomology in Belgium 2016 », December 2 Brussels
Organized by the Royal Belgian Entomological Society

Conservation genetics of the Alcon Blue in the low
countries
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Michiel WallisDeVries®, David Nash®, Gerard Oostermeijer’ &
Hans Van Dyck®
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2 Research Institute for Forest and Nature (INBO), Gaverstraat 4, B-9500
Geraardsbergen, Belgium (an.vandenbroeck@inbo.be)
® University of Kopenhagen, Departement of Public Engagement, Natural History
Museum of Denmark, Universitetsparken 15, 2100, Copenhagen, Denmark
Sakelager@snm.ku.dk)

De Vlinderstichting/Dutch Butterfly Conservation, PO Box 506, NL-6700 AM
Wageningen, The Netherlands (irma.wynhoff@vlinderstichting.nl)
® Wageningen University, Laboratory of Entomology, PO Box 16, NL-6700 AA
Wageningen, The Netherlands (michiel.wallisdevries@vlinderstichting.nl)
® University of Kopenhagen, Centre for Social Evolution, Department of Biology,
Universitetsparken 15, 2100, Copenhagen, Denmark (drnash@bio.ku.dk)
7 University Amsterdam, Institute for Biodiversity and Ecosystem Dynamics (IBED),
PO Box 94248, NL-1090 GE Amsterdam, The Netherlands
gJ.G.B.Oostermeijer@uva.nl)

Université Catholique de Louvain (UCL), Biodiversity Research Centre, Earth and
Life Institute, Croix du Sud 4, bte. L7.07.04, B-1348 Louvain-la-Neuve, Belgium
(hans.vandyck@uclouvain.be)

Understanding connectivity among populations in fragmented
landscapes is of paramount importance in species conservation because it
determines their long-term viability and helps to identify and prioritize
populations to conserve. Rare and sedentary species are particularly
vulnerable to habitat fragmentation as they occupy narrow niches or
restricted habitat ranges. Here, we assess contemporary interpopulation
connectedness of the threatened, myrmecophilous butterfly, Maculinea
alcon, in a highly fragmented landscape. We inferred dispersal, effective
population sizes, genetic diversity and structure based on 14 locations of
M. alcon in Belgium and the Netherlands using data from 12 microsatellite
loci. Despite the reported sedentary behaviour of M. alcon, we observed
moderate levels of contemporary dispersal between patches, but only in
landscapes where populations were located within a distance of 3 km from
neighbouring populations. Estimates of effective population sizes (Ne)
were very low (ranging from 1.6 to 17.6) and bottleneck events occurred in
most of the studied populations. We revise the functional conservation
units delineated based on a former mark-release-recapture study, and
formulate appropriate conservation strategies to maintain viable
(meta)populations in highly fragmented, anthropogenic landscapes.
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Vertical stratification of macro-moths in a deciduous forest in
Belgium

Pieter Vangansbeke' & Pallieter De Smedt'

' Forest & Nature Lab, Ghent University, Geraardsbergsesteenweg 267, B-9090
Melle-Gontrode, Belgium (Pallieter.desmedt@Ugent.be)

Forests are complex ecosystems, with a high structural variety in both
time and space. This structural variety strongly influences biodiversity
patterns. Effect of the seasonal and horizontal space are well-studied, but
the vertical spatial gradient in a forest is very often neglected in biodiversity
research. Therefore, we investigated the stratification of macro-moths (a
highly mobile species group) along the vertical axis of the forest
ecosystem, i.e. from the forest floor to the canopy.

We collected moths at six different heights in a deciduous forest in
Gontrode, Belgium. During 15 months we caught 3250 macro-moths of
199 species using two different trapping techniques: 15 Watt UV light traps
and bait traps consisting of a mixture of wine and sugar.

Moth abundance peaked at the forest floor level with a smaller peak in
the forest canopy. A strong difference between the two major moth families
was encountered. Moths of the family Geometridae mostly appeared on
the forest floor level and abundance gradually decreased to higher levels.
In contrast to Noctuidae moth abundance that peaked at both the forest
floor and the forest canopy level. Also host-specificity was important:
moths with trees as hostplants were found mostly at the forest floor, while
species with grasses as host plants mostly appeared in the canopy. These
patterns will be discussed and linked to moth ecology. In general it is
demonstrated that the vertical component of forest ecosystems strongly
influences moth distribution patterns.
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Impact of pollen resources drift on common bumble bees in
NW Europe

Denis Michez', Nathalie Roger', Romain Moerman' &
Maryse Vanderplanck®

! University of Mons, BAT. 5, Laboratory of Zoology, Place du parc 23, B-7000
Mons, Belgium (denis.michez@umons.ac.be)°

2 Université de Lieége, Gembloux Agro-Bio Tech, Département AGROBIOCHEM
Chimie Analytique, BAT. G1 Passage des Déportés 2, B-5030 Gembloux, Belgium

Several bee species are experiencing significant population declines.
As bees exclusively rely on pollen for development and survival, such
declines could be partly related to changes in their host plant abundance
and quality. Here, we investigate whether generalist bumblebee species,
with stable population trends over the past years, adapted their diets in
response to changes in the distribution and chemical quality of their pollen
resources. We selected five common species of bumblebee in NW Europe
for which we had a precise description of their pollen diet through two time
periods (‘prior to 1950’ and ‘2004—-2005’). For each species, we assessed
whether the shift in their pollen diet was related with the changes in the
suitable area of their pollen resources. Concurrently, we evaluated whether
the chemical composition of pollen resources changed over time and
experimentally tested the impact of new major pollen species on the
development of B. terrestris microcolonies. Only one species (i.e.
B. lapidarius) significantly included more pollen from resources whose
suitable area expanded. This opportunist pattern could partly explain the
expansion of B. lapidarius in Europe. Regarding the temporal variation in
the chemical composition of the pollen diet, total and essential amino acid
contents did not differ significantly between the two time periods while we
found significant differences among plant species. This result is driven by
the great diversity of resources used by bumblebee species in both
periods. Our bioassay revealed that the shift to new major pollen resources
allowed microcolonies to develop, bringing new evidence on the
opportunist feature of bumblebee in their diets. Overall, this study shows
that the response to pollen resource drift varies among closely related
pollinators, and a species-rich plant community ensures generalist species
to select a nutrient-rich pollen diet.
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Ecological efficiency of small-scale diversified garden markets
in the Walloon Region in Belgium

Héléne M. Hainaut', Julien Boedts', Marc Kerckhove?, Laurent Jamar®,
Marc Lateur® & Nicolas J. Vereecken'

' Agroecology & Pollination Group, Landscape Ecology & Plant Production Systems,
Université libre de Bruxelles (ULB), Boulevard du Triomphe CP 264/2, B-1050
Brussels, Belgium (helene.hainaut@ulb.ac.be; jpoedts@ulb.ac.be;
nicolas.vereecken@ulb.ac.be)

2 Pole recherche-action, CRABE asbl, rue Sergent Sortet 23a, B-1370 Jodoigne,
Belgium (marc.kerckhove@crabe.be)

% Centre Wallon de Recherches Agronomiques (CRA-W), Département Sciences du
vivant, Unité Amélioration des Espéces & Biodiversité, Batiment Emile Marchal, Rue
de Liroux 4, B-5030 Gembloux, Belgium (l.jamar@cra.wallonie.be;
m.lateur@cra.wallonie.be)

Our current food production system has reached its economic, social
and environmental limits. The Green Revolution promoted since the early
1950’s has led to landscape homogenization and to the fragmentation of
the remaining natural habitats, negatively impacting biodiversity in the
process.

Consequently, it is generally assumed that food production and
biodiversity conservation are largely incompatible. By contrast, 75% of
human food crops are dependent upon insect pollination.

While the average farm size is gradually increasing in developed
countries, alternative models are emerging all around the world. Our
research project focuses on small-scale and diversified organic farms
situated in the Walloon Region in Belgium. We aim to contribute to a
demonstration of the ability of these production systems to recruit high
level of biodiversity. We focused on wild bees and hoverflies and examined
the importance of this biodiversity for ecosystem services such as
pollination.

We investigated the community structure of wild bees and hoverflies
within organic orchards, market gardens and fruit-based agroforestry
cropping systems, mixing market gardens with fruit trees and small fruits.
We selected 12 small-scale and diversified production sites located in the
province of Walloon Brabant, all conducted in organic farming. The current
land use surrounding each site is dominated by arable land, pastures and
forest fragments in various proportions. We sampled wild bees and
hoverflies in each site every two weeks following a standardised trapping
method with net and coloured pans. We focused our analyses on both the
species and functional community structure, the latter being often more
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significantly associated to ecosystem service provisions (here, crop
pollination).

Our results highlight the added value of agroforestry systems both for
the specific and functional diversities of wild bees — market gardens were
not significantly different from agroforestry systems and both systems
harboured significantly higher diversity levels compared to organic
orchards. These results have important implications, since they suggest
that diversified market gardening has the potential to recruit and to retain
high levels of biodiversity in landscapes dominated by agricultural land.
The origin of the comparatively lower diversity levels observed in orchards
will be explored to discuss management approaches for the conservation
of biodiversity by and large versus the diversity of species known to be
important ecosystem services providers.

Overall, our results highlight the importance of diversified micro-farms,
including those designed as in fruit-based agroforestry cropping systems,
from both the conservation biodiversity and the economic point of view.

In conclusion, this research project supported by the Ministry of
Agriculture of Wallonia (DGO3) aims to uncover the ecological role of
diversified, small-scale market gardening in Belgium. This will provide
evidence-based arguments to discuss the role of these models in the
transition towards more agroecological practices that connect producers,
consumers, managers and researchers while significantly contributing to
biodiversity conservation in farmlands.

Symposium « Entomology in Belgium 2016 », December 2 Brussels
Organized by the Royal Belgian Entomological Society

Biodiversity audits: a case study in Bos t’Ename — partim
Dolichopodidae (Diptera)

Marc Pollet"**, Guido Tack®, Pieter Blondé* & Wim Veraghtert®

' Department of Entomology, Royal Belgian Institute of Natural Sciences (KBIN),
Brussels (mpollet.doli@gmail.com)

2 Research Group Terrestrial Ecology (TEREC), University of Ghent (Ugent), Ghent
® Research Institute for Nature and Forest (INBO), Brussels

* Conservators Nature Reserve Bos t'Ename, Natuurpunt, Ename

® Natuurpunt Studie, Mechelen

In 2015 a massive biodiversity survey was launched in the Bos
tEname as part of an ongoing biodiversity audit. Bos ‘t Ename (Ename,
Oost-Vlaanderen, Belgium) is a forested area in Flanders of great historical
significance. This audit aims at working out appropriate conservation
management plans for this area, taking into account as many taxonomic
groups and their (micro)habitats as possible. Its taxonomic scope is thus
much larger than that of traditional initiatives that are mostly based only on
vertebrates, higher plants and well known invertebrates like butterflies and
dragonflies. The 2015 survey clearly focused on discovering as many
(additional) species as possible in 12 large taxonomic units.

Bos tEname had previously been investigated for long-legged flies
(Diptera: Dolichopodidae) in the 90’ies and as the new survey aimed at
increasing the species list, the sampling strategy was designed
accordingly. Also, it was considered relevant to resample some of the most
species-rich sites once more. Seven sites were selected for continuous
sampling, distributed over the four major parts of the forest. In all sites, a
set of 5 yellow and 5 blue pan straps were installed, with a supplementary
5 white traps in four sites. Next to that, also a Malaise trap was in
operation and additional samples were collected by hand and sweepnet. In
particular, blue pan traps and collecting by hand (on tree trunks) were
applied to collect arboreal species that were largely lacking in the species
list of the 90’ies. A total of 245 samples were gathered between May 2 and
October 3, 2015. In addition, dolichopodid flies were also retrieved from
samples of a wide array of different trap types employed by colleague
entomologists who focused on other taxonomic groups.

The total yield comprised nearly 91,500 dolichopodid specimens in
131 species which is about half of the current dolichopodid fauna in
Flanders. Large differences in both species richness and abundances
were observed between the four forest areas, with the highest values
being recorded in the humid Grotenbos-Zuid and the lowest in the dry
Volkegembos area. In general, forest and marshland species proved to be
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the most speciose ecological groups, whereas eurytopic species were
most abundant, accounting for over 50% of the total yield. The sampling
strategy proved successful: 20 arboreal species were collected, 18 of
which also by blue pan traps. In comparison, yellow pan traps only yielded
6 of these species.

As compared to the previous surveys, 34 additional species were
collected during 2015, which represents appr. V4 of the new species list. All
ten species that were encountered during the previous surveys and
remained absent in 2015 or strongly decreased in numbers are species of
open marshlands. An equal number of forest-inhabiting species increased
substantially in numbers in 2015, which can be explained by the strong
recent forestation of the investigated sites. This proves once more the
great potential of this taxon for the monitoring of nature management.
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EO1
The impact of diseases transmission in pollinators decline

Grégoire Noél*"%; Frédéric Colinet?, Nicolas Gengler® & Frédéric Francis'

! Functional and Evolutionary Entomology Unit, Université de Liege Gembloux Agro-
Bio Tech, B-5030 Gembloux, Belgium ( Gregoire.Noel@ulb.ac.be)

2 Animal Science Unity, Université de Liége Gembloux Agro-Bio Tech, B-5030
Gembloux, Belgium

Ongoing global biodiversity loss is a growing concern for our society.
This involves also the pollinators community which ensures insect-
pollinated plant reproduction in our natural environment and provides a
great ecosystem service to mankind, particularly for food safety and
human welfare. The aim of this study is two-fold: i)to produce a
comprehensive update of the decline of pollinators at global scale and ii) to
focus especially on the issue of pollinators disease transmission. In this
research we argue that the cause of insect-pollinator decline is multi-
factorial, including anthropogenic pressures such as land-use change
(habitats loss, agricultural intensification...), climate change, pesticides
and the spread of alien species and diseases. It also appears that the high
prevalence of a broad range of insects and commercial use of pollinators
are key drivers of pathogens transmission (virus, parasites ...). However,
the dynamics of pathogens transmission is still poorly known and, in turn,
more scientific research must be performed to have a better insight of this
issue. Finally, pollinators decline results from synergetic actions among
these stress generators at different spatio-temporal levels emphasized by
the globalization of commercial exchanges.

-10 -
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Dispersal in arthropods: drivers and eco-evolutionary
consequences

Dries Bonte

Ghent University, Department Biology, Terrestrial Ecology Unit, K.L.
Ledeganckstraat 35, B-9000 Gent, Belgium (dries.bonte@ugent.be)

Dispersal comprises a movement by which individuals move from their
place of birth to another place of reproduction. It is an individual central
trait which determines spread rates, persistence in fragmented landscapes
and overall patterns in biodiversity. Starting from theory, and looking
through arthropod eyes, | will give an overview on the drivers of dispersal
and discuss the implications of variation at the species and individual level
for metapopulation dynamics, range expansions and invasions.

-11 -
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E02
Unravelling wing dimorphisms in carabid beetles: a genomic
approach

Katrien De Wolf & Frederik Hendrickx

Royal Belgian Institute of Natural Sciences, Entomology, Vautierstraat 29, B-1000
Brussels, Belgium (tel: ++32(0)2 627 45 05, katriendewolf@naturalsciences.be/
kadwolf.DeWolf@UGent.be)

Across species intra-specific dimorphisms are widespread and
observed for sexual, competitive and ecological traits. The presence of
discrete variants in a population is, hence, a common phenomenon.
However, how discrete morphs can be maintained under natural is unclear.
Moreover, the molecular mechanisms how discrete morphs can be
maintained in a random mating population needs more investigation. In
particular when the dimorphism involves a complex trait whose
development is polygenic, recombination is suspected to lead to
intermediate phenotypes. As these intermediate morphs are surprisingly
never observed, evolutionary and molecular mechanisms to prevent
recombination events have probably evolved.

We investigate the molecular basis of wing dimorphism in carabid
beetles. Carabid beetles show profound inter- and intra-specific variation in
dispersal capacity. We sampled both flightless and flight-capable morphs,
i.e. short-winged and long-winged, of the carabid beetle Bembidion
properans. Via restriction site associated DNA sequencing (RAD-
sequencing) we investigate the genomic region(s) associated with this
variation in dispersal capacity. Furthermore, to gain insights in the possible
genomic regions linked with wing-dimorphism we are building a draft
reference genome of this carabid beetle. Via this combined approach, we
will be able to gain insights in the molecular mechanisms that preserve
discrete variants in populations.

-12-
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E03
DNA barcoding of Ecuadorian ants

Ann Vanderheyden'?, Gontran Sonet?, Henri W. Herrera®®,
Thibaut Delsinne4, David A. Donosos, John Lattkee, Frederik Hendrickx2’7,
Maurice Leponce®, Thierry Backeljau'? & Wouter Dekoninck®

' Evolutionary Ecology Group, University of Antwerp, Universiteitsplein 1, B-2610
Antwerp, Belgium

2 Royal Belgian Institute of Natural Sciences, 29 Vautierstraat, B-1000 Brussels,
Belgium

® Charles Darwin Research Station, Puerto Ayora, Santa Cruz — Galapagos, Casilla
17-01-3891

* Société d'Histoire Naturelle Alcide-d'Orbigny, 57 rue de Gergovie, F-63170
Aubiére, France

® Instituto de Ciencias Bioldgicas, Escuela Politécnica Nacional, Av. Ladrén de
Guevara E11-253, Apdo17-01-2759, Quito, Ecuador

® Departamento de Zoologia, Universidade Federal do Parana, Caixa Postal 19020,
CEP 81531-980, Curitiba, Brazil

" Terrestrial Ecology Unit (TEREC),Biology Department, Ghent University, K.L.
Ledeganckstraat 35, B-9000 Gent, Belgium

8 Facultad de Recursos Naturales, Departamento de Entomologia, Escuela Superior
Politécnica de Chimborazo, Panamericana Sur km 1 %2, Riobamba, Ecuador

* Corresponding author. E-mail: avanderheyden@naturalsciences.be

Ecuador has been plagued by numerous invasive species, due to an
increase of tourism and trade. Galapagos is suffering serious conservation
and socioeconomic problems caused by invasive ant species. Because the
diversity of ants in mainland Ecuador is severely understudied, origins of
the ants invading Galapagos is unknown. So far there is no record of the
diversity of ant species in mainland Ecuador, therefor it is unclear how
many invasive species are present and how severe the impact is on the
endemic population. For both Galdpagos and mainland Ecuador a
database is needed in which the number of endemic and invasive species
are properly recorded. A joint FWO project between Belgian and
Ecuadorian researchers was started in order to establish such a database.
It aims at producing species-specific DNA-barcodes for the ants of
Ecuador. This will: (1) facilitate the future identification of species, (2) help
to chart the diversity of Ecuadorian ant species and (3) uncover the
presence of putative cryptic species. Our DNA-barcode database will
provide a reliable and easy tool for the identification, early detection and
monitoring of both introduced and native ant species.

At present, 232 specimens from Galapagos (40 ant species) and
91 specimens from mainland Ecuador (56 different ant species) are
barcoded. Barcoding increased the total confirmed records of ant species
in Galapagos to 50, with one species being a newly recorded exotic

-13-
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species (Cardiocondyla obscurior Wheeler, 1929). So far 612 described
ant-species have been recorded in Ecuador, (68 endemic species).
Though the amount of undescribed species is immense, 182 different
morpho-species have been recorded and are being prepared for
sequencing. No doubt the diversity is far more extensive than previously
estimated. Our results stress the need for continued monitoring of the
diversity of ants as new introductions will certainly increase.

-14 -
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Organizing large-scale insect inventories in the tropics: additional benefit is that providing employment to local research assistants
lessons from IBISCA projects supports initiatives of local communities to conserve their forests.

Maurice Leponce’ & Yves Basset®

! Biodiversity Monitoring & Assessment, Royal Belgian Institute of Natural Sciences,
rue Vautier 29, B-1000 Brussels, Belgium (Maurice.Leponce@naturalsciences.be)
2 Smithsonian Tropical Research Institute, Apartado 0843-03092, Balboa, Ancon,
Panama City, Republic of Panama

IBISCA is an international and informal network of biodiversity experts
conducting large-scale biotic inventories in various regions of the World
(www.ibisca.net). Each IBISCA project is a collective effort addressing a
global ecological question. For example, IBISCA-Panama (2003-2004)
aimed at estimating the overall arthropod diversity of a lowland rainforest
while the Papua New Guinea survey (2012-2014), conducted in the
framework of the “Our Planet Reviewed” programme, aimed at assessing
the diversity generated by the altitudinal factor, from sea level up to the
natural limit of tree distribution. All projects are multi-taxa (with an
emphasis on plants and arthropods), multi-strata and multi-methods.
A central database (DB) is at the heart of each project. The data flow
follows a 10 step standard process: (1) sampling design which is often a
trade-off between sampling effort and representativeness; (2) pre-printing
of permanent labels with unique codes for samples and specimens;
(3) collection of specimens with standardized mass collection methods;
(4) on-site pre-sorting of material by helpers (para-taxonomists, students)
to Order level; (5) further sorting to Family level by (or under the
supervision of) Taxonomic Working Group (TWIG) leaders and dispatching
of specimens to experts; (6) identification of the material to (morpho-
)species level by taxonomic experts who send afterwards the results to
their TWIG leader; (7) control of the quality of data by TWIG leaders who
fill a data entry template and send it to the database administrator;
(8) import and cleaning of the data by the database administrator;
(9) analysis and publication of the data by participants, either collectively or
individually; (10) export of the DB to a public repository of data. Assisted
data entry with high tech equipment (GPS, barcode scanner, PDA, image
analyser) reduces the risk of errors. By contrast participants are often
reluctant to use a DB management system and prefer to use simple
spreadsheets to enter their data even if data integrity is less guaranteed.
Our experience shows that the main bottleneck in the data flow is the
processing of the huge quantity of specimens collected. Solutions include
securing enough funds for this critical step, training research technicians
(parataxonomists and paraecologists) to assist main investigators and

-15- -16 -
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E04
Maternally inherited bacteria in the parthenogenetic termite
Cavitermes tuberosus: master manipulator or obligate
mutualist?

Nicolas Kaczmarek, Simon Hellemans, Yves Roisin & Denis Fournier

Evolutionary Biology and Ecology (CP 160/12), Université libre de Bruxelles, Av.
F.D. Roosevelt 50, 1050 Brussels, Belgium
corresponding author: Denis.Fournier@ulb.ac.be

Abstract

The termite Cavitermes tuberosus conditionally uses both sexual and
asexual reproduction to combine the advantages of both strategies:
workers, soldiers and dispersing reproductives are produced via normal
sexual reproduction, whereas non-dispersing queens (i.e. neotenic
daughters) are produced asexually through gamete duplication. Thelytoky
can be encoded in the genome of C. tuberosus, or induced by maternally
inherited bacteria such as Wolbachia, Cardinium or Rickettsia. By
manipulating the reproduction of their hosts, these three reproductive
parasites enhance their own transmission. We aimed at determining the
presence and the potential impacts of the three reproductive parasites in
C. tuberosus.

We collected 15 nests of C. tuberosus from 11 sites (distant from
360 m to 120 km) in French Guiana. All the nests screened were positive
for Wolbachia infection based on 16S rRNA polymerase chain reaction
screening. Conversely, nests were not infected by endosymbiotic bacteria
belonging to the genus Rickettsia (specific primers Rb-F and Rb-R) or
Cardinium (specific primers CLOf and CLOr1). Almost all individuals within
a nest (mean = SD = 95.3 % * 14.2), whatever the caste they belonged,
were infected.

Wolbachia strain was determined in 15 nests from all tested sites by
sequencing six genes (16S rRNA and the five genes of the standard MLST
protocol for strain determination in Wolbachia). Phylogenetic analysis
unambiguously evidenced that one single strain, belonging to supergroup
F, infected all nests. Sequences shared 99% identity with the Wolbachia
strain from the bedbug Cimex lectularius. This Wolbachia haplotype is
known to be essential for the host’s growth and reproduction.

Overall, our results suggest a close and ancient Wolbachia symbiosis
with C. tuberosus. The nature of the relationship between C. tuberosus
and Wolbachia, i.e. reproductive manipulation or obligate mutualism,
remains unknown. Whole genome sequencing of Wolbachia will help to

-17 -

determine which and how bacterial genes and the proteins they encode —
interact with the termite cell biology and the termite reproductive biology.
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Trophic ecology of ants and spiders along a wide elevational
gradient in Papua New Guinea revealed by stable isotopes

Justine Jacquemin'?" Domir Debakker', Petr Klimes®, Mark Maraun®,
Yves Roisin?, Maurice Leponce'

' Aquatic & Terrestrial Ecology, OD Nature, Royal Belgian Institute of Natural
Sciences, Brussels, Belgium
2 Evolutionary Biology & Ecology, Université Libre de Bruxelles, Belgium
® Institute of Entomology, Biology Centre CAS, University of South Bohemia, Czech
Republic
* Institute for Zoology and Anthropology, Ecology (AG Scheu), University of
Géttingen, Germany

Contact: jjacquemin@naturalsciences.be

Ants occupy different trophic functions, from primary consumers (e.g.
nectarivores) to predators. In tropical mountain forests their biomass and
diversity decrease with elevation. With increasing elevation, shifts may be
induced in their diet, and predatory ants could also be functionally replaced
by other taxa such as spiders and predatory beetles. Direct observation of
feeding behavior is difficult in the field and stable isotope analysis is a way
to circumvent this issue by indicating the relative trophic position of the
investigated taxa in the food web, giving evidence of prey-predator
relationships or of resource competition. The aims were 1/ to study the
quantitative and qualitative replacement of predatory ants by other
predatory taxa along an altitudinal gradient; 2/ to verify whether ant
species with wide altitudinal distribution occupy the same trophic position
at different elevations.

Plants and arthropods were collected at 8 forest sites from 200 to
3700m asl on Mount Wilhelm, Papua New Guinea. In 5 plots per elevation,
understorey arthropods were collected by beating of vegetation. Ants,
spiders and beetles were counted and morphotyped. Their nitrogen and
carbon stable isotope signatures were analyzed.

Ants were found up to 2200m and spiders up to 3700m, with
abundance peaks at 1200m and 3700m respectively. The highest species
richness for both ants and spiders was observed at 1200m. Two-third of
ant species were found at a single elevation, 30% at two, and only three
species were present at three elevations. Regarding spider species, 64%
were found at a single elevation, 22% at two, and a few species were
present from 200 to 3200m. Isotopic signatures revealed no shift in the
trophic position of ubiquitous ant species with elevation. Predatory beetles
occupied higher trophic positions than ants, and spiders were the top
predators in the food web all along the elevation gradient, from 200m to
3700m. Also, spider biomass was superior to ant biomass at all elevations.
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In conclusion, with increasing elevation, ants were quantitatively
replaced by spiders, and predatory ants were functionally replaced by
spiders and predatory beetles at higher elevations.
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E05
Diploid male production and queen replacement in the
stingless bee Scaptotrigona depilis

Ricardo C. Oliveira®, Ayrton Vollet-Neto', Sharon Schillewaert?,
Denise A. Alves®, Tom Wenseleers?, Fabio S. Nascimento',
Vera L. Imperatriz-Fonseca'* & Francis Ratnieks®
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Preto, Universidade de Sao Paulo, Ribeirao Preto, SP, Brazil

2 Laboratory of Socioecology and Social Evolution, Zoological Institute, KU Leuven,
Leuven, Belgium

% Departamento de Entomologia e Acarologia, Escola Superior de Agricultura “Luiz
de Queiroz”, Universidade de Sao Paulo, Piracicaba, SP, Brazil

* Departamento de Ecologia, Instituto de Biociéncias, Universidade de Sao Paulo,
Sé&o Paulo, SP, Brazil

® Laboratory of Apiculture & Social Insects (LASI), School of Life Sciences,
University of Sussex, Falmer, Brighton, UK, BN1 9QG

corresponding: ricardo.oliveira@kuleuven.be

As in most Hymenoptera, stingless bees (Meliponini) have a
complementary sex determination (CSD) system. When a queen makes a
“matched mating” with a male that shares a CSD allele with her, half of her
diploid offspring are diploid males rather than females. Matched mating
imposes a cost, since diploid males are likely sterile and reduces the
colony workforce. Hence, adaptations preventing the occurrence or
attenuating its effects are likely to arise. Here we provide clear evidence
that in the stingless bee Scaptotrigona depilis, the emergence of diploid
males induces the queen death, which occur mainly within 10-20 days of
the emergence of diploid male offspring from their pupae. By introducing
queens who have not made a matched mating into a colony in which
diploid males are emerging we show that the presence of diploid males,
not the queen herself, is causing the workers to execute the queen.
Moreover, only after 10 days of emergence, diploid and haploid males
acquire distinct cuticular hydrocarbon profiles, which may serve as cues for
workers to identify a matched mated queen. Our data shows that the
timing of queen execution by workers only happens when diploid males
cuticular compounds differ significantly from haploid males, giving strong
support to the hypothesis that workers can reliably identify the presence of
diploid males in the colony and replace the matched mated queen.
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Trends in applied entomology: more ecology, sustainability
and biotechnology... focus on belgian expertises?

Frederic Francis

Functional & Evolutionary Entomology, Gembloux Agro-Bio Tech — University of
Liege, Gembloux, Belgium (frederic.francis@ulg.ac.be)

Insects seems to be (re)discovered during the last few years for their
diversity of potential roles and applications as human food but also in food
webs and their usefulness in ecological processes. Their interactions with
sustainable development are several topics where insects are the focus for
further applied management. Control pests are frequently cited to promote
biological control. At laboratory scale, different approaches can be
developed to investigate multitrophic interactions: (1) direct defences from
plants or from entomopathogen micro-organisms and subsequent uses of
various biotechnologies, (2) indirect defences focusing on semiochemicals
and their role in tritrophic interactions either as attractive or repellent
toward pests and/or beneficials. Moreover, each kinds of protagonist, plant
and aphid, should not be considered alone but associated to their related
microbiomes. After laboratory experiments, field applications come as a
logical step to go further to functional development. Also, insects are
focused for food, feed but also and for non-food applications. In all these
practical ways to consider insects, expertises can be found in Belgium to
illustrate different insect models, the importance of multidisciplinary
approaches and strategies to allow best knowledge for understanding and
applying new developments in entomology.
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Constructing a DNA barcode database of Belgian rove beetles
(Staphylinidae) and its application in forensic cases

Kenny Meganck‘, Stijn Desmyterz, Wouter Dekonincka, Thierry Backeljau3
& Marc De Meyer'

' BopCo, Royal Museum for Central Africa, Leuvensesteenweg 11-17, B-3080
Tervuren, Belgium (kenny.meganck@africamuseum.be)

2 National Institute of Criminalistics and Criminology, Vilvoordsesteenweg 100,
B-1120 Brussel, Belgium

® Royal Belgian Institute of Natural Sciences, Vautierstraat 29, B-1000 Brussels,
Belgium

Rove beetles (Coleoptera: Staphylinidae) are early-stage visitors to
corpses, feeding on the fauna present in and on the corpse such as the
eggs and larvae of flies. The rove beetle eggs are laid on the corpse and
the emerging larvae can also be predatory. The duration of the
development from the egg to the adult stage is specific for each species of
rove beetle and can be used in forensics to estimate the post-mortem
interval (PMI), i.e. the elapsed time between death and the moment of
discovery. In addition, inferences about the potential displacement of the
corpse or the manner and cause of death can also be made. Therefore,
correct identification of all life stages is important for forensic investigators,
allowing them to make a precise estimation of the PMI. Nevertheless,
rearing the early life stages, which are morphologically uniform and
indistinguishable, into adults is a risky and time consuming task. Several
authors have already demonstrated that the species identification process
can be enhanced using DNA barcodes, provided that an elaborate
reference library is available. At present, however, forensically important
species of Western Europe are not or only sparingly represented in public
gene libraries (e.g. Genbank and BOLD). To alleviate this existing
knowledge gap, the present project aims at constructing a Belgian
reference library based on 134 morphologically identified specimens
representing 48 species of rove beetles know to be often found on
corpses. We focused on the DNA barcode 5' region of the mitochondrial
cytochrome c oxidase subunit | gene (COl), the fragment internationally
adopted as universal barcode fragment for animal identifications. Because
the extracted DNA was fragmented due to the age of the samples,
previously described internal primers were used to amplify smaller
overlapping fragments. The sequences were aligned and consensus
sequences were generated from these amplicons (388 bp and 403 bp
long) for each species. The newly constructed library will be deposited in
BOLD and in the forthcoming months its application will be evaluated by
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examining its capacity to identify unknown samples previously collected by
the NICC in forensic cases.
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E06
Morphometric studies on Cylas puncticollis (Coleoptera:
Brentidae) in northern Ghana

Ayaovi Agbessenou’, Max K. Billah™*, Wouter Dekoninck?,
Carl Vangestel® & David D. Wilson'®

! African Regional Postgraduate Programme in Insect Science (ARPPIS), West
African Sub-Regional Center, University of Ghana, PMB L59, Legon, Accra
gyaovi.eudes@gmail.com; dwilson@ug.edu.gh)

Royal Belgian Institute of Natural Sciences, Vautierstraat 29, B-1000 Brussels,
Belgium
® Dept. of Animal Biology and Conservation Science, University of Ghana, Legon,
Accra

The sweet potato weevil, Cylas spp. is a key pest of sweet potato, and
widely distributed on the African continent. The Cylas genus contains a
taxonomically difficult species-complex widely distributed in sub-Saharan
Africa. Application of traditional morphometrics in assessing intra-specific
and inter-specific variation is yet unexplored in sweetpotato weevil
identification. This study sought to identify and compare body sizes of
C. puncticollis from three regions in northern Ghana. Of the 2,471 samples
collected from the 3 regions, only C. puncticollis was identified. Twelve
morphometric characters were examined and measured of which four traits
body and elytra lengths, elytra and head widths contributed most to the
variations observed in the populations from the 3 regions. Results revealed
body size variations among male and female populations of C. puncticollis.
An important female-biased sexual dimorphism in size was found in
C. puncticollis individuals, with rostrum and pronotum lengths, pronotum
and head widths and pronotum width at base, larger in females than in
males. Our findings demonstrate how distinct localities may lead to
evolution of body size.
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PO1
Trends of bumblebee (Bombus) populations in Belgium:
a 100-year record

Sarah Vray'?, Nicolas Dendoncker® & Pierre Rasmont'

! Laboratory of Zoology, University of Mons, 20 Place du Parc, B-7000 Mons,
Belgium (sarah.vray@umons.ac.be)

2 Department of Geography, University of Namur, 61 Rue de Bruxelles, B-5000
Namur, Belgium

Bumblebees are among the most essential pollinators for their services
to both natural ecosystems and agricultural production. However, they are
undergoing a strong decline in Europe fostered by, among others, habitat
loss and fragmentation, agricultural intensification, and climate change.
Indeed, changes in the structure of rural landscapes increase the
fragmentation and isolation of populations leading to loss of genetic
diversity. Moreover, agricultural intensification and standardization of
production processes eliminate bumblebee food sources such as
leguminous. More recently, several studies have implicated changes in
climate in the bumblebee decline.

In Belgium, reports published in 1988 and 1993 concerning the
faunistic drift of Belgian bumblebees indicated that numerous species were
strongly regressing since 1950. Since these reports, no other estimate of
the bumblebee populations has been conducted in Belgium.

The aim of this project is therefore to qualify and quantify the changes
observed in bumblebee populations of Belgium, and to further assess the
relationship between these modifications and land use and climate
changes. We use a comparative approach based on past and present
landscape composition and structure, historical climate records and
bumblebees data since 1915 in Belgium. This will provide key elements for
understanding the processes responsible for the decline of populations of
bumblebees, which will in the longer term allow designing conservation
strategies to halt biodiversity loss of these essential pollinators.
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SAPOLL - A cross-border action plan for wild pollinators

Maxime Drossart ', Morgane Folschweiller ', Floriane Jacquemin®®,
Marc Dufréne?, Cyrille Violle®, Denis Michez' & Pierre Rasmont!

! Laboratoire de Zoologie, Université de Mons, B-7000 Mons, Belgium
gmaxime.drossart@umons.ac.be; morgane.folschweiller@umons.ac.be)

UR Biodiversité et Paysage, Université de Liege — Gembloux AgroBioTech,
B-5030 Gembloux, Belgium
% Ecologie comparative des organismes, des communautés et des écosystémes,
CEFE UMR 5175 CNRS, Université de Montpellier, Montpellier, France.

These authors contributed equally to this work

Pollinators such as wild bees, hoverflies or butterflies represent a
valuable resource in Europe but are greatly threatened. To protect these
pollinators, that are not limited by the borders of the countries, it is
necessary to develop adapted tools at large scales.

The SAPOLL project rises to this challenge by initiating the creation of
a cross-border action plan for pollinators in Belgium and in the north of
France. This plan will encourage the development of concerted actions for
pollinators conservation by spreading scientific, didactic and applied
contexts to all the citizens and stakeholders.

The SAPOLL project also organises additional actions that are
essential for the creation and the success of the cross-border action plan.
These actions will facilitate the sharing of skills and the homogenisation of
knowledge between regions and will focus on three aspects:

(i) Communication and awareness raising for the general public in order to
inform the general public of the pollinator decline.

(i) Organisation and homogenisation of naturalist networks in the cross-
border area through the animation of working groups and training
courses.

(iii) Global scientific monitoring of wild pollinators on the whole cross-
border territory. The area of high importance for pollination service will
be demarcated.
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Naturalist historical databases help us to better understand

plant-wild bee interactions and their dynamics across space
and time

Floriane Jacquemin'? Morgane Folschweiller’, Maxime Drossart?,
Pierre Rasmont®, Cyrille Violle” & Marc Dufréne'

' UR Biodiversité et Paysage, Université de Liége — Gembloux AgroBioTech,
B-5030 Gembloux, Belgium (floriane.jacquemin@ulg.ac.be)

2 Ecologie comparative des organismes, des communautés et des écosystémes,
CEFE UMR 5175 CNRS, Université de Montpellier, Montpellier, France

3 Laboratoire de Zoologie, Université de Mons, Mons, Belgium

In Belgium like in many other European countries, wild bees are
declining.

One of the factors that could explain their decline is the reduction of
floral resources availability linked to land-use changes. To implement an
efficient and effective action plan for wild bees, it is thus essential to
understand their relations with foraged plant species.

Such analysis is possible thanks to the availability of national and
global datasets and to the emergence of network analysis. In our study
region, thanks to collaboration programs such as BELBEES (Belspo) or
SAPOLL (Interreg V fwvl), we have at our disposal comprehensive
country-wide datasets that allow us to study both the time and spatial
dynamics of plant-bee interactions. These datasets gather observations of
thousands of captured specimens since 1900 in Belgium and in the north
of France and information about the floral species they visited at sampling
time.

We split our datasets in 3 historical periods that respectively
correspond to the time before agriculture mechanization, the intensification
of agriculture, and the introduction of the first conservation measures.
Based on these periods, it is possible to apply network-based approach.
This will then allow the analysis of species compositions, interactions and
dynamics over time and also to relate network patterns to ecological
processes.

Furthermore, by crossing network analysis and land cover data or land
use data such as agricultural data it will be possible to point out the
community-level changes in pollination services at a biogeographical
scale.

This work highlights the interest of compiling heterogeneous databases
to assess the impact of land use changes on plant-bee interactions, thanks
to unique historical time series. Such initiative is a step forward in the
perspective of ecosystem service mapping.
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Towards a new atlas of the Belgian longhorn beetles
(Cerambycidae)

Sam Van de Poel', Arno Thomaes?, Alain Drumont® & Luc Crevecoeur®

! University of Antwerp

2 Research Institute for Nature and Forest (INBO) (arno. THOMAES@inbo.be)
® Royal Belgian Institute of Natural Sciences (RBINS)

* Likona

A first atlas on the Belgian longhorn beetle fauna was published in
1984 (Muylaert, 1984). Currently, data is gathered in order to make a new
atlas by compiling all available data. Currently, not all literature has been
included and private collections need to be integrated further. In total, data
on 119 longhorn beetle species native or reproducing exotics in Belgium
was gathered. Several other exotic species have been encountered at
import locations, but have not been found reproducing. The list includes
13 new species that have not been reported in Belgium by Muylaert
(1984), including three species colonising from Southern-Europe, seven
from other parts of Europe, Cerambyx cerdo has been rediscovered, the
exotic Callidiellum rufipenne has established and Leiopus linnei was newly
described. On the other hand, 13 species which were included by Muylaert
(1984) have not been reported since then. Some of these are only
recorded a few times and likely never had viable populations, others might
be extinct or at least in serious decline.

Mainly common flower visiting and easy observable species (e.g.
Rhagium inquisitor, Leptura quadrifasciata, L. maculata, Corymbia rubra
and Agapanthia villosoviridescens) show a clear increase in distribution.
Therefore, one could argue that the popularity of species entry websites
are responsible for an increased number of observations of these species.
However, the records from www.waarnemingen.be for these species are
not overrepresented. Still, a clear regional effect of different databases is
visible on the current maps. Species like Acanthocinus aedilis, Stenurella
bifasciata, Asemum striatum, Lamia textor and Leptura aethiops show a
steep decline in distribution. Finally, the hotspots for these species were
mapped and species richness was explained by forest cover and ancient
forest cover but not by climatic or topographic variables, area of historic
parks or old orchards.

Muylaert A, 1984. Boktorren (Cerambycidae). Fauna van Belgié, Koninklijk Belgisch Instituut
voor Natuurwetenschappen, 147 pp.
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Inter-patch dispersal of the sedentary butterfly Maculinea
alcon
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Museum of Denmark, Universitetsparken 15, 2100, Copenhagen, Denmark
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Wageningen, The Netherlands (michiel.wallisdevries@vlinderstichting.nl)
® University of Kopenhagen, Centre for Social Evolution, Department of Biology,
Universitetsparken 15, 2100, Copenhagen, Denmark (drnash@bio.ku.dk)
7 University Amsterdam, Institute for Biodiversity and Ecosystem Dynamics (IBED),
PO Box 94248, NL-1090 GE Amsterdam, The Netherlands
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Université catholique de Louvain (UCL), Biodiversity Research Centre, Earth and
Life Institute, Croix du Sud 4, bte. L7.07.04, B-1348 Louvain-la-Neuve, Belgium
(hans.vandyck@uclouvain.be)

Understanding connectivity among populations in fragmented
landscapes is of paramount importance in species conservation because it
determines their long-term viability and helps to identify and prioritize
populations to conserve. Rare and sedentary species are particularly
vulnerable to habitat fragmentation as they occupy narrow niches or
restricted habitat ranges. Here, we assess contemporary interpopulation
connectedness of the threatened, myrmecophilous butterfly, Maculinea
alcon, in a highly fragmented landscape. We inferred dispersal, effective
population sizes, genetic diversity and structure based on 14 locations of
M. alcon in Belgium and the Netherlands using data from 12 microsatellite
loci. Despite the reported sedentary behaviour of M. alcon, we observed
moderate levels of contemporary dispersal between patches, but only in
landscapes where populations were located within a distance of 3 km from
neighbouring populations. Estimates of effective population sizes (Ne)
were very low (ranging from 1.6 to 17.6) and bottleneck events occurred in
most of the studied populations. We revise the functional conservation
units delineated based on a former mark-release-recapture study, and
formulate appropriate conservation strategies to maintain viable
(meta)populations in highly fragmented, anthropogenic landscapes.
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SELAPIS Project

Grégoire Noél*'?, Gil Leclercq'?, Julien Bebermans', Frédéric Colinet?,
Nicolas Gengler® & Frédéric Francis'

' Functional and Evolutionary Entomology Unit, Université de Liége Gembloux Agro-
Bio Tech, B-5030 Gembloux, Belgium (Gregoire.Noel@ulb.ac.be)

2 Animal Science Unity, Université de Liége Gembloux Agro-Bio Tech, B-5030
Gembloux, Belgium

Description of the SELAPIS Project: for more than a decade, high
losses of honey bee colonies have been noticed in several countries,
including Belgium. Currently often the mite Varroa destructor is considered
a main threat for beekeeping. In view of the inefficiency of the current
chemical treatments, one of the solutions is to select honey bees tolerant
to this parasite using genomic selection. To reach this objective the genetic
diversity of honey bees needs first to be studied using mainly ‘Single
Nucleotide Polymorphisms’ (SNP). Records and samples will be collected
all over the Walloon Region in order to create an informative phenotypic
and genomic data base that will be used for ‘Genome Wide Association
Studies’ (GWAS) to detect associations between SNPs and tolerance, and
to select bees tolerant to Varroa destructor.
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A quarter of the Belgian Cerambycidae beetles fauna found in
the botanical garden Jean Massart (Brussels-Capital Region,
Belgium)

Alain Drumont, Hugo Raemdonck, Pol Limbourg, Camille Dekuijper,
Loic Dahan, Camille Locatelli & Patrick Grootaert

Entomology, Royal Belgian Institute of Natural Sciences, 29 Vautierstraat, B-1000
Brussels, Belgium (alain.drumont@naturalsciences.be)

The “Jardin botanique Jean Massart” is a 5 ha botanical garden
situated on the border of the Sonian Forest in Auderghem, Brussels and it
currently includes about 1.000 kinds of plants. During an entomological
survey realised from 2013 until 2016 using various collecting techniques,
30 species of Cerambycidae have been recorded for the site. This number
represents about 25% of the Belgian Cerambycidae fauna. Among them,
the species Tetrops starkii Chevrolat constitutes the first record for the
Brussels-Capital Region for this longhorn beetle only previously reported
from Wallonia in Belgium in 2012. Another remarkable species is
Exocentrus adspersus Mulsant which had not been reported since 1950
from the Brussels-Capital Region.

Finally, we also found several specimens of Leiopus femoratus
Fairmaire, a species in expansion in Belgium after its discovery in 2006.
Some others rare species were recorded too as Arhopalus rusticus
(Linnaeus, 1758) and Saperda scalaris (Linnaeus, 1758).
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DNA barcoding of ants from the Galapagos Islands (Ecuador)
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Politécnica de Chimborazo, Panamericana Sur km 1 %2, Riobamba, Ecuador

* Corresponding author: avanderheyden@naturalsciences.be

Ecuador has been plagued by numerous invasive species, due to an
increase of tourism and trade. Galapagos in particular is suffering serious
conservation and socioeconomic problems caused by invasive ant
species. However, currently it remains difficult to infer how many of the ant
species in the archipelago are introduced/invasive and how many occur on
mainland Ecuador.

Notwithstanding, regular monitoring is key for the early detection of
new invasive species, which first necessitates a comprehensive
taxonomical database for the Galdpagos islands and mainland Ecuador.
A joint FWO project between Belgian and Ecuadorian researchers was
started in order to establish such a database. It aims at producing species-
specific DNA-barcodes for the ants of Ecuador. This will: (1) facilitate the
future identification of species, (2) help to chart the diversity of Ecuadorian
ant species and (3) uncover the presence of putative cryptic species. Our
DNA-barcode database will provide a reliable and easy tool for the
identification, early detection and monitoring of both introduced and native
ant species.

At present, 232 specimens from Galapagos (40 ant species) and
91 specimens from mainland Ecuador (56 different ant species) are
barcoded. Barcoding increased the total confirmed records of ant species
in Galapagos to 50, with one species being a newly recorded exotic
species (Cardiocondyla obscurior Wheeler 1929). Increasing worldwide
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transport to and within the Galdpagos allowed new colonization of exotic
species, and an increase in their distribution across the archipelago.
Indeed, fourteen such introductions to new islands have been recorded in
the survey and 8 ant species have spread to new islands in the
Galapagos. A clear case is Tetramorium lanuginosum Mayr 1870, whose
distribution is now confirmed from 5 additional islands in the archipelago.
Genetically distinguished species, possibly new endemics, were found in
the species complexes Pheidole HHO1 and Cyphomyrmex HHO04. Our
results stress the need for continued monitoring of the diversity of ants as
new introductions will certainly increase.
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Climate change: Overheating of bumblebees

Baptiste Martinet ', Thomas Lecocq'?, Denis Michez', Pierre Rasmont'

! University of Mons, Research institute of Biosciences, Laboratory of Zoology,
Place du Parc20, B-7000 Mons, Belgium
2Research Unit Animal and Functionalities of Animal Products (URAFPA),
University of Lorraine — INRA, 2 Avenue de la Forét de Haye, BP 172, FR-54505,
Vandoeuvre-les-Nancy, France

corresponding author: baptiste.martinet@umons.ac.be

Climate change has been recently pointed out as one of the major
causes of extinction in several groups of organisms. Climate change is
related to an increase of frequency of extreme event such as heat waves.
Bumblebees are robust and hairy bees with hetero-endotherm metabolism
that enable them to live in some of the highest-elevation and most northern
ecosystems. Which are also the hardest regions hit by climate change.
The goal of this study is to assess the heat resistance of different
bumblebee species in field lab with a new experimental device to predict
consequences of heat waves on the pollinator fauna.
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Following the cold: species speciation between interglacial
refugia of the arcto-alpine bumblebee taxa complex Bombus
monticola by an integrative taxonomic approach

Baptiste Martinet*', Thomas Lecocq'?, Nicolas Brasero',
Denis Michez' & Pierre Rasmont!

! University of Mons, Research institute of Biosciences, Laboratory of Zoology,
Place du Parc20, B-7000 Mons, Belgium
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University of Lorraine — INRA, 2 Avenue de la Forét de Haye, BP 172, FR-54505,
Vandoeuvre-lés-Nancy, France

corresponding author: baptiste.martinet@umons.ac.be

Cold-adapted species are expected to reach their largest distribution
range during the Ice Ages while the post-glacial warming lead to their
range contraction toward the high latitude regions and the high altitude
areas. This results in allopatric distribution between populations and
possibly to differentiation or even speciation processes. Assessing a inter-
refugium differentiation and even a more speciation process remains
challenging. Here, we perform an integrative taxonomic approach based
on mtDNA/nuDNA markers along with eco-chemical traits to assess
potential inter-refugium differentiation and speciation in the most common
Arcto-Alpine  bumblebee species in European mountains Bombus
monticola Smith 1849. Our results show differentiation between most of
South European mountains and Arctic regions. We suggest that
B. monticola actually includes two species: B. monticola complex sensu
stricto with four subspecies and B. konradini nov. status. A lectotype of
B. konradini (Reinig 1965) has been designated in the Reinig's collection
(Zoologische Staatssammlung Milnchen). This suggests that current
interglacial period can lead to speciation processes in cold-adapted
species through distribution range contraction.
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Does the Bergmann'’s rule apply in wild bees?
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Pierre Rasmont' & Denis Michez'

' Laboratory of Zoology, Research institute for Biosciences, University of Mons,
Place du Parc 20, 7000 Mons, Belgium (maxence.91@hotmail.com)

2 UFZ, Helmholtz Centre for Environmental Research, Department of Community
Ecology, Theodor-Lieser-StraBe 4, D-06120 Halle, Germany

A phenotypic response has been widely reported following a climate
cline: the decrease in mean body size in warmer conditions and conversely
the increase of mean body size in colder conditions. This rule was first
highlighted by Bergmann (1847). Initially, Bergmann’s intention was to
describe this rule based on endothermic vertebrate data and within
species. However this rule is now widely tested among non-vertebrate
species and between species assemblages. Even if this pattern is well
established in endotherms vertebrates, it is not generalizable in
ectotherms.

Initially the rule was suggested to be due to an adaptive response
through mechanisms of thermoregulation in which smaller surface area to
volume ratio improves the heat conservation. Alternative adaptive (e.g.
costs and benefits of life history traits and natural selection) and non-
adaptive (e.g. effects of temperature on biochemical processes)
mechanisms have also been proposed as explanation. Though bees are of
particular ecological and economic importance since they are efficient
pollinators of both wild flowers and crops, very few studies assessed the
Bergmann’s rule among them and none of them at the European scale.

We used data set including 615 bee species distributed in 21 genera
and five families which is the most exhaustive bees ‘study about the
relationship between body size (with intertegulae distance as proxy) and
latitude. Our aim is to assess relationships between size and
latitude/bioclimatic factors.

We found different responses in the relationship of average body-size /
climate throughout the different bee clades. All bees taken together, mean
body size of bee assemblages followed the Bergmann’s rule, i.e. mean
body size significantly increased with increasing latitudes. Similarly, the
half of bee clades followed the Bergmann’s rule (i.e. Andrenidae and
Apidae families and Andrena, Dasypoda, Lasioglossum, Panurginus and
Panurgus genera), unlike Colletidae and Melittidae families and Bombus
and Melitta genera which followed the converse Bergmann’s rule. No
significant relationship were found for Halictidae family and Ceratina and
Halictus genera. Previously, only one study analyses the variation of bees
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body size at a family level and at the continental scale, in the United States
(Hawkins, 1995). In that study, Andrenidae was the only family to follow
the Bergmann’s rule and Melittidae the only family to follow the converse
Bergmann’s rule, similarly to our results. Potential drivers of those
contrasting patterns are developed.
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Mentha spicata var. spicata (L. 1753) and Raphanus sativus
var. sativus (L. 1753): meal for Medauroidea extradentata
(Brunner von Wattenwyl 1907) (Phasmatodea: Phasmatidae)

Gabriel Olive & Gilles Olive'

' Ecole Industrielle et Commerciale de la Ville de Namur, Laboratoire C?A, 2B, Rue
Pépin, B-5000 Namur, Belgium (gilles.olive@eicvn.be)

Medauroidea extradentata is a stick insect coming from the district of
Annam in Vietnam. Although its natural food plant in Vietnam is unknown,
this species is able to feed on a large variety of plants in captivity such as
brambles and raspberries (Rubus spp. (L. 1753)) and hazels (Corylus
maxima (Mill. 1768)) for the most common. During periods of current food
plants shortage such as Rubus idaeus and Rubus fruticosus, when
M. spicata var. spicata branches were presented, it was the stem that
appeared to have been eaten. Moreover, four live specimens at first instar
(between 1.1-1.5 cm in length) were found on R. sativus var. sativus plants
shortly after mid-August 2014. So it has been demonstrated that some
specimens of this species are able to survive on spearmint (Mentha
spicata var. spicata) or radish plants (Raphanus sativus var. sativus)
(OLIVE et al., 2016) . But, it is interesting to know if specimens living on one
of the latter are able to perform a complete cycle. That is why two
specimens living on spearmint were observed for one year and two other
specimens living on radish plants were followed for ten months.

The stick insects living on the spearmint had a normal development,
became adults and the laid eggs were all viable.

On the other hand, the specimens that lived on radish plants did not
exceed the fourth instar (5.4 cm while an imago is 9 to 10 cm) in size. They
died between 8 and 10 months, and became not adult. R. sativus allows
the survival of the specimens but the M. extradentata species does not.

In conclusion, we can say that we have slightly expanded the selection
of food for this phasmid. Indeed, only the spearmint can be used as food
for M. extradentata.

OLIVE G., ZIMMER J.-Y. & OLIVE G., 2016. Mentha spicata var. spicata (L. 1753) and Raphanus
sativus var. sativus (L. 1753) : survival meal for Medauroidea extradentata (Brunner von
Wattenwyl 1907) (Phasmatodea: Phasmatidae). Communications in Agricultural and
Applied Biological Sciences, 81(1): 190-193.
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Making better food for larvae: do bee females modify sterol
composition of pollen loads during foraging?

Pierre-Laurent Zerck', Denis Michez', Georges Lognay &
Maryse Vanderplanck®

! Laboratoire de Zoologie, Institut des Biosciences, Université de Mons, 23 Place du
Parc, B-7000 Mons, Belgium

Tel +32 65 37 38 06 Pierre-Laurent.ZERCK@umons.ac.be)

Université de Liége, Gembloux Agro-Bio Tech, Département AGROBIOCHEM
Chimie Analytique, BAT. G1 Passage des Déportés 2, B-5030 Gembloux, Belgium

Sterols are essential insect nutrients, involved in some key metabolic
pathways. Insects cannot synthesize sterols and must instead draw them
from food. For bees, pollen is the only source of sterols, mainly provided in
structures with 28 or 29 carbons (i.e., phytosterols). Phytosterol
composition of pollen is highly variable among plant species, challenging
the physiology and survival of generalist bees. Previous studies have
shown that the honey bee (Apis mellifera) is able to handle this variability
by adding endogenous sterols to provide a suitable diet to larvae. Such
behaviour has never been investigated in other bee species, although it is
a key element for understanding bee conservation and evolution. Here, we
assessed the sterolic compositions of pollen loads from A. mellifera and
compared them to those from generalist (i.e., Bombus terrestris) and wild
specialist bee species, as well as to floral pollen. A total of seven plant
species from six families and their associated visitors were considered.
these results show that some species are able to modify sterol composition
of pollen. In some case this modification consist in addition of a peculiar
sterol. Moreover this study opens the way to new insights in bee origin and
the evolution of their interactions with flowering plants.
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P09
Antiquity of cleptoparasitism among bees revealed by morphometric
and phylogenetic analysis of a Paleocene fossil apine (Hymenoptera:
Apidae)

Manuel Dehon', Adrien Perrard?, Michael S. Engel’,
André Nel* & Denis Michez'

! Laboratory of Zoology, University of Mons, Place du Parc 20, B-7000 Mons,
Belgium (manuel.dehon@umons.ac.be Denis.MICHEZ@umons.ac.be)

2 Division of Invertebrate Zoology, American Museum of Natural History, City of New
York, New York, U.S.A. (perrard@mnhn.fr)

® Division of Invertebrate Zoology, American Museum of Natural History, City of New
York, New York, U.S.A.; & Department of Ecology and Evolutionary Biology,
University of Kansas, Lawrence, Kansas, U.S.A. (msengel@ku.edu)

* Institut de Systématique, Evolution, Biodiversité, Muséum national d’Histoire
naturelle, Paris, France (andre.nel@mnhn.fr)

Cleptoparasitism is a way of life involving the stealing of resources by
one animal from another. This behavior occurs in many bee tribes but its
origin and evolution remain confuse. Especially, because of the relative
scarcity of bees in the fossil record, no fossil evidence has been previously
recorded to trace the origin of cleptoparasitim in bees. In this study, we
present the first cleptoparasitic bee fossil through complete description and
analysis. This specimen is one of the oldest bee fossils, having been
discovered in the spongo-diatomitic volcanic paleolake of Menat
(Paleocene). We used geometric morphometrics of the forewing shape to
assess the taxonomic affinities of the fossil with extant tribes of bees.
Based on its morphological traits and geometric morphometrics, we
showed that the fossil specimen forewing shape is similar to Apidae, and
particularly to Epeolini. The fossil is described as Paleoepeolus micheneri
gen.n., sp.n. and provides the first direct evidence on the antiquity of
cleptoparasitism among bees.
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Is the major-minor male dimorphism of the stag beetle
(Lucanus cervus) explained by a weaponry and wing
investment trade off?

Philippe Camps' & Arno Thomaes?

' KU Leuven Technologiecampus Geel
2 Instituut voor Natuur- en Bosonderzoek (INBO) (arno. THOMAES@inbo.be)

The size variation and male dimorphism of the stag beetles (Lucanus
cervus) has often been studied but rarely explained. While it is clear that
the strong size variation is the result of differences in larval habitat quality,
a dimorphism should be explained by a rivaling reproduction strategy of
the adult males. Based on earlier research on other Lucanidae, we
hypothesize that the male dimorphism is explained by a trade off between
weaponry and wing investment. In this case, major males are believed to
relatively invest more in large mandibels and associated body parts. This
gives them an advantage in competing with other males for a food source
where they can mate with females. In contrast, minor males that result
from lesser larval habitat quality are believed to relatively invest more in
flight performance by increasing their wing surface. Consequently, minor
males can more actively look for females by flying.

By studying 235 male specimen of Lucanus cervus from Belgium and
Eastern Europe clear difference in investments between minor and major
males could be distinguished. However, contradictory to published studies
on other species, majors invested more in both weaponry associated
measurements and wing surface. Nevertheless, the wing load of minor
males was better and likely results in a better flight performance.

We conclude that major males predominantly invest in weaponry and
fight for females. Minors take the advantage of their smaller weights to fly
better and invest in smaller mandibles which allows them to better search
actively for females both on ground and by flying.
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Chemical analysis of the male cephalic labial gland secretions
in bumblebees reveal the unexpected case of B. filchnerae and
B. muscorum (Apidae: Thoracobombus: Bombus)

Nicolas Brasero', Thomas Lecocq'?, Baptiste Martinet’, Irena Valterova,
Klara Urbanova, Roland De Jonghe' & Pierre Rasmont'

! University of Mons, Research institute of Biosciences, Laboratory of Zoology,
Place du Parc20, B-7000 Mons, Belgium

2 Research Unit Animal and Functionalities of Animal Products (URAFPA),
University of Lorraine — INRA, 2 Avenue de la Forét de Haye, BP 172, FR-54505,
Vandoeuvre-lés-Nancy, France

® Institute of Organic Chemistry and Biochemistry, Academy of Sciences of the
Czech Republic, Prague, Czech Republic

corresponding author: nicolas.brasero@umons.ac.be

Sex-specific chemical secretions has led to the development of the
chemotaxonomy in which such chemical traits are now widely used as
diagnostic characters. Most of currently available CLGS descriptions
concern species from the West-Palearctic region or few from the New
World. Here, CLGS descriptions of East-Palaearctic Thoracobombus
reveals some astonishing results as strong variability in main compounds
in B. exul raising the role of a single main compound in the courtship
behavior. In contrast, despite the assurance that B. filchnerae and his
European closely related taxon B. muscorum are two different species, we
described the lack of interspecific differentiation in their CLGS main
compounds. Moreover, their main compound is the Octadec-9-en-1-ol
(C18) while other Thoracobombus species have their first abundant
component in C16. It raises the possibility that the courtship behavior as
well as environmental constraints could affect the role of the bumblebee
males cephalic labial glands secretions.
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Diversity and distribution of anthropophilic, introduced and
potential invasive ant species from the three main ecoregions
of Cote d’lvoire

Lombart M.M. Kouakou'", Wouter Dekoninck?, Mouhamadou Kone®,
Thibaut Delsinne®, Kolo Yeo', Kaly Ouattara' & Souleymane Konate'

! ’Stayion d’écologie de Lamto, Université Nangui Abrogoua, BP 28 N'Douci, Cote
ggg;fl Belgian Institute of Natural Sciences, Rue Vautier 29, B-1000 Brussels,
?ggé?g?é d'Histoire Naturelle Alcide-d'Orbigny 57 rue de Gergovie, F-63170 Aubiere,
j":rSr?i?/erite’ Pelifero Gon Coulibaly de Korhogo

Corresponding author: lom-bart@outlook.fr; Tel: (+225)07943844.

An important issue in biodiversity conservation is to detect the
introduced invasive organisms early and define the regions that may either
produce invaders or be particularly prone to invasion. Within sight of
identifying potential invasive ant species and establishing the first baseline
for urban ant monitoring in Cote d'lvoire (Western Africa), fifteen cities
were surveyed using tuna baits. 103 ant species from 22 genera and
5 subfamilies were collected. 10 introduced or potential invasive species
were identified, amongst them two new species for the country: the highly
invasive Solenopsis geminata and Solenopsis globularia. Another highly
invasive species, Paratrechina longicornis, was the most abundant species
collected throughout the country. Potential invasive ant species were
significantly more abundant on bait in Guineo-Congolian (53%) region
followed by the Transition ecoregion (52%) and the Sudanian ecoregion
(49%)
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Do Private Sustainability Standards impact the environment?
A case study from Mt. Elgon, Uganda with Araneae and
Formicidae as diversity indicators

Koen Vanderhaegen', Bruno Verbist', Bart Muys', Rudy Jocqué® &
Wouter Dekoninck®

! Division Forest, Nature and Landscape, Dep. E&ES, KU Leuven, Celestijnenlaan
200E, B-3001 Leuven, Belgium (koen.vanderhaegen@kuleuven.be)

2 Department of Zoology, Royal Museum for Central Africa, Leuvensesteenweg 13,
B-3080 Tervuren, Belgium

® Entomology Department, Royal Belgian Institute of Natural Sciences, Vautierstraat
29, B-1000 Brussel, Belgium

A wide variety of private sustainability standards is spreading in global
agri-food sectors, each with their own promises on improving the
sustainability of food production and trade. Organic certification is
promoted as eco-friendly. Fair-trade claims to cover key areas for
environmental protection, including soil and water quality, pest
management and biodiversity protection. Rainforest Alliance stands for
conserving the long-term economic health of forest communities through
protecting ecosystems, safeguarding the well-being of local communities
and improving productivity, and so on. But do they walk the talk? In this
study, we analyze the environmental implications of a double Fair-trade —
Organic (FT-Org) and a triple Utz — Rainforest Alliance — 4C (Utz-RA-4C)
smallholder coffee certification scheme in the Mt. Elgon region in Eastern
Uganda.

We use plot-level inventory data of a matched sample of 74 coffee
gardens on tree- and invertebrate-diversity and carbon storage. We found
that FT-Org certification has a significant positive impact on biodiversity
conservation and carbon storage while Utz-RA-4C creates little ecological
benefits.

Invertebrates of the leaf litter layer proved to be valuable indicators of
management-induced changes in plot biodiversity. Their study also led to
the discovery of new species for science.
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Oviposition deterring effect of Ocimum basilicum (Lamiaceae)
on Tuta absoluta Meyrick (Lepidoptera: Gelechiidae)

Boni Barthélémy Yarou', Thomas Bawin', Antoine Boullis',
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Tuta absoluta Meyrick (Lepidoptera: Gelechiidae) is one of the most
important pests of tomato, reducing crop yield in greenhouses and fields,
in several countries around the world. Because synthetic insecticides lead
to resistance and have adverse effects on natural enemies and producers’
health, there is a need for alternatives. In this study, we assess the
oviposition deterring effect of O. basilicum using dual-choice behavioral
assays performed in flight tunnels. Two modalities were tested, i.e. (1) a
tomato plant associated either with an O. basilicum plant versus a tomato
plant associated with a plastic pot only filled with potting soil, and (2) a
tomato plant with basil essential oil (EO) formulated in paraffin oil (PO)
versus a tomato plant with PO only. A 1 ml cylindrical polyethylene plug
loaded with 100 pl of solution (formulated EO or PO) was placed on each
plant as a diffuser.

Forty-eight hours after the release of unsexed adult individuals
randomly sampled from the rearing in the central area of the tunnel, we
found that plants and EOs reduced T. absoluta oviposition behavior on a
nearby located tomato plant.

GC-MS analyses showed that the major constituents include estragol
(73.8%), linalool (8.6%), B-elemene (2.9%) in O. basilicum essential oils
and E-a-bergamotene (38.9%), methyl eugenol (26.1%), E-B-ocimene
(17.7%) in O. basilicum VOCs collected with solid-phase micro-extraction
method. These results suggest a valuable potential of O. basilicum and
associated essential oils as component of an integrated management
strategy against the tomato leafminer.
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Male genitalia examination of the sweet potato weevil Cylas-
species complex (Coleoptera: Brentidae) occurring in
southern Ghana
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! African Regional Postgraduate Programme in Insect Science (ARPPIS), West
African Sub-Regional Center, University of Ghana, PMB L59, Legon, Accra
gyaovi.eudes@gmail.com)

Royal Belgian Institute of Natural Sciences, Vautierstraat 29, B-1000 Brussels,
Belgium
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Cylas species are among the most devastating root and tuber pests in
sub-Saharan Africa. The management of the pest represents a challenge
in the region due to constraints on accurate identification of the Cylas
species-complex considered as cryptic species. The distinction of closely-
related species within a complex requires the study of minor morphological
differences. Cylas puncticollis and C. brunneus were identified in southern
Ghana (Central, Eastern, Greater-Accra, and Volta Regions) based on
external morphological characters. An examination of sexual characters
especially male genitalia could give additional information on specimens'
identity. In this study we examined the internal male genitalic sac
(endophallus) of forty (40) specimens of each of the two species. The
results revealed the presence of four pairs and two pairs of aedeagal
sclerites on C. puncticollis and C. brunneus specimens, respectively. This
study confirms the initial observation made on the identity of the Cylas
species occurring in sweet potato agro-ecosystem in southern Ghana.
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