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Who am I?

Belgian citizen in scientific mobility in USA
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Who am I?

Université Libre de 

Bruxelles

• 2015: Bio-engineer Msc in 

Agricultural Sciences

Université de Liège

• 2016-2023: PhD as Teaching

assistant in the Entomology

Laboratory

• 2023-2025: Researcher in the 

Entomology Laboratory

University of Florida

• 2025-2026: Postdoc fellowship

Entomologist Researcher

Project : Hoverfly the neglected pollinator
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Some of my achievements

Prof. Scott MacIvor

Prof. Ayako Nagase
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Some of my achievements

Prof. Marcellin Cokola Cuma

Fall armyworm

Ms. Tia Finaritra Ravalison
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Building the first numerical entomological

collections in Madagascar

https://zabibikely.odoo.com/

Some of my achievements

Trachelophorus giraffa (Jekel, 1860)
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https://zabibikely.odoo.com/


Scientific coordination

• Digitization of Gembloux Agro-Bio Tech Insect collections (~ 10k boxes; 

6 millions of specimens)

Some of my achievements
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Let’s begin !

Apoid wasp

Hoverfly

Wild bee
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Biodiversity ?

Pictures @ H. Luttenschlager 

& J. Mignon 12



Insect pollinator decline is multifactorial !
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Pesticides

Introduction of 

invasive species

Diseases transmission

Landscape degradation

Climatic changes

Noël G. et al., 2018

https://popups.uliege.be/2030-

6318/index.php?id=4096

https://popups.uliege.be/2030-6318/index.php?id=4096
https://popups.uliege.be/2030-6318/index.php?id=4096
https://popups.uliege.be/2030-6318/index.php?id=4096
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Pollen Nectar

Landscape degradation

Potts S. et al., 2010

Depletion in floral 

resources

Halictus scabiosae (Rossi 1790) Andrena cineraria (L.)

Crédit photo @ J. Bonnet & @ 
G. Noël

Depletion in nesting sites

Underground Aboveground

Andrena vaga Panzer 1799
Osmia cornuta (Latreille 1805)



What is it ?

Andrena 
haemorrhoa.
J. Bonnet

Bonnet (2020)

Pollination Ecosystem service =
153 billion €/year (World)
Value from 2005, Gallai et al. 2009

252 million €/an (Belgium)
Value from 2010; Jacquemin et al. , 2017
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Pictures @ H. Luttenschlager and 

https://www.insecte.org/forum/viewtopic.php?t=114884

Hymenoptera Diptera Lepidoptera Coleoptera
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https://www.insecte.org/forum/viewtopic.php?t=114884


Vegan diet

Specialist (Oligolectic/Monolectic)

Taraxacum spp. Bryonia dioica

Bees

Generalist (Polylectic)

Pictures @ H. Luttenschlager and A. Pauly 

(2022)

400+ sp. in Belgium

2000+ sp. in Europe

20 000+ sp. in World
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Bees

Nesting strategies

Adapted from Danforth et al. (2019)

Malyshev (1935)

~25% Above ground nesting

70% Ground-nesting
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Hoverflies

Multiple ecosystem services ➔ distinct roles

related to the individual stage !

357+ sp. in Belgium

6000+ sp. in World

Eristalis sp.

Episyrphus balteatus De Geer

Pictures @ H. Luttenschlager, L. Glacet, J. Carpentier and G. Bosma
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Apoid wasps

Ecosystem services: 

- Pollinator at adult stage

- Biological control by predatory to feed their offspring

199+ sp. in Belgium

Philanthus triangulum

Pictures @ J. Mignon 20
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1. The effects of local farmsteads at the beginning of their ecological 

transition on the wild bees and hoverfly biodiversity 

2. The effect of customized flower-strips in intercropping systems on the wild 

bees and hoverfly biodiversity

21

4 study cases based on field assessments in disturbed landscapes

Pollinators

Agricultural Environments

Urban Environments

3. The effect of habitat diversification of a natural reserve in Capital of 
Belgium on the wild bees and hoverfly biodiversity 

4. The effect on impervious surface such as pavement on nesting sites for 
Apoidea species? 



1) Distribution of wild bee and 

hoverfly communities within farms 

undergoing ecological transition
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• Agroecology can be an alternative 

– Habitat diversification 

– Impact at which spatial and temporal scales ?

Modified from Gill et al., 2016 23Nomada sp.
J. Bonnet

Do local farmsteads at the beginning of 

their ecological transition promote wild 

bees and hoverfly diversity?
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Pollinators

• Sampling effort over 2 years 2018-2019
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Pollinators

Colored pantraps

→ Complementarity
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Pollinators

Crop (GC) – A. Danel

Meadow (PAT) 

– J. Bonnet

Wetland (ZH) – A. Danel

Orchard (VER) – J. Bonnet



• 4,303 bees and 1,998 hoverflies specimens

• 92 + 9 bee species (94% polylectic, 5,1% cuckoo, 0,9% oligolectic) and 31 

hoverfly species (100% polylectic)
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Species richness

WetlandOrchardMeadowCrop

WetlandOrchardMeadowCrop



• ~ ¼ of the national bee diversity (i.e., ~ 400 bee species)
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Common species Andrena cineraria

Andrena haemorrhoa

Andrena flavipes

Andrena nitida

Lasioglossum calceatum

Lasioglossum pauxillum

60 %

Andrena cineraria – J. Bonnet

Andrena haemorrhoa – J. Bonnet

Ranunculus sp.Leucanthemum vulgare
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• Uncommon, rare polylectic species were sampled

• Specialist species = 13 species, 24 specimens
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• Sphaerophoria scripta, Eristalis tenax and Episyrphus balteatus ~ ¾ of total 

abundance

• Some uncommon syrphids : Xanthogramma pedissequum, Myathropa florea, 

Ferdinandea cuprea

30
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• High diversity of the wild bees and hoverflies at the early stage 

of the farm transition

• Some conserved species are rare or red-listed

• Good observation station 

Pollinators What is the impact of farm-scale 

diversification on bee and 

hoverfly fauna at early stage of 

ecological transition?

31



2) Flower strips in wheat 

intercropping system
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From Kowalska et al. 2022 33

→ How to design the flowerstrips ?



Floral resources Pollinators

How customized flower strips in intercropping 

systems influenced wild bee and hoverfly 

communities?
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Dimorphoteca sp (1)

Camelina sativa (2) 
- False flax

Floral mixture (3)

Study Site : 
Setting of flower stripes in fields with different floral applications: 

2 monospecies treatment (1,2)  and 1 multispecies treatment (3)
From May to July 2017
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WheatFloral 

treatments
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• 1184 pollinator individuals belonging to 61 species: 18 species were 

hoverflies (583 individuals) and 43 species were bees (601 individuals). 

• Sphaerophoria scripta (Linnaeus 1758), Eristalis tenax (Linnaeus 

1758), Lasioglossum pauxillum (Schenck 1853), Lasioglosssum morio 

(Fabricius 1793) and Andrena flavipes (Panzer 1799)

• A. nitidiuscula Schenck 1853 with conservation issue in Belgium

• Composition difference from netted specimens regarding to the flower 

studied
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Floral resources Pollinators

• Attract pollinators and some which are under conservation status

• Diversity of flower attract their own communities



Switch from 
agricultural to 
urban 
environment

Water(Gator)-Break
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3) Distribution of wild bee and 

hoverfly communities within a 

natural reserve of city-capital
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Nombre d'espèces observées Nombre d'observations Nombre de spécimens

Wild and known community gardens

Sand-hill



Landscape heterogeneity
Pollinators

How the communities of wild bees and hoverflies 

are organized in a natural reserve for Brussels ?
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Open meadows

Community gardens

Covered area (mainly forest)



Habitat Abundance Genus number Species number

Kauwberg 1287 35 62

Covered 336 21 34

Open 420 24 39

Community 

garden
531 28 45

Open meadows

Community gardens

Covered area

Open meadows
Community 

gardens

Covered area
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• Different communities with a 

particular sand-hill

Open meadows

Community gardens

Covered area (mainly forest)
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Andrena vagaSand-hill protection of the natural reserve

Community garden to preserve inside the natural reserve Halictus scabiosae
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4) The role of urban pavement as 

nesting site for wild bees and apoid 

wasps
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Urban areas= « impervious for biodiversity/ 

ecologically poor »?
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Sand fundations in 

different layers, with 

different textures

Pavement = Concrete slab or sandstone settsJoint



« New » nesting sites Pollinators

Can the pavements of a big city can promote the 

biodiversity of ground-nesting pollinators ?
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OMG !
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Andrena vaga
Lasioglossum fulvicorneLasioglossum sexstrigatum

Andrena vaga
Dasypoda hirtipes

Philanthus triangulum

Cerceris arenaria

Lindenius pygmaeus

• 22 species
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• Concrete slabs or sandstone pavers with unbound joint of 1 cm + urban

specifications

• Insufficient comfort level➔ Potential urban redevelopment

• Communication campaigns for multifunctional/hybrid pavement 
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Summary and take-home message
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1. Agroecology is proven to be in favor of insect 
pollinator by the diversification of habitats

2. Flower-strip in intercropping is already a 
solution to favor pollinator; the question is to 
develop their efficiency in an agriculture 2.0.

3. Keeping natural reserve with heterogeneity of 
habitat in cities can favor the insect pollinator 
biodiversity

4. Urban construction such as pavement can be “re-
designed” to become more suitable nesting sites 
for insect biodiversity

56

Agricultural Environments

Urban Environments
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•  Low spatial coverage study but deep sampling

➔Discovering species which are in conservation 

status (thank to our red-lists)

•  Interesting heterogeneity of habitats at these 

low spatial scales

➔High biodiversity compared to other study

• “Biodiversity inherently seeks solutions; our 

responsibility is to optimize the conditions for 

its success”
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Syrphid’s eden garden Project Sand-hill insect pollinators project

• Improve my skills to leverage “big data” from GBIF or 

Inaturlaist

• Expand my analytical skills in community eoclogy

Credit picture @ Rob Meyer & Robert Emond



I would thank all people who 

were included in the study cases
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Prof. Frédéric Francis

Clara Amy

Alix Calderan

Sylvain Everaerts

Anouk Daneels

Violette Van Keymeulen

Julie Bonnet

Marie Lamarre

Pauline Crasson

Enora Flamion

Jeannine Bortels

Ottavia Chiandotto

Alain Pauly

Alexis de Liedekerke

Clotilde de Montpellier d’Annevoie

Dr. Thomas James Wood

Dr. Frank Van de Meutter

Dr. Laurent Serteyn

Dr. Yvan Barbier

Sylvie Smets

Olivier Van Damme

Dr. Sophie Lokatis

Dr. Séverin Hatt

Dr. Roel Uyttenbroeck

Julien Ruelle

Prof. Frédéric Francis



Thank you for your attention !
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