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The beast from the East

Vespa velutina
nigrithorax

Black thorax
S4 yellow
yellow tarsi



Rôme et al. 2011



The beasts from the East

Mattila et al. 2022 Biology



Perrard et al. 2014 in PlosOne



Vespa velutina has a sting

Viriot et al. 2015 Toxicologie Analytique et Clinique

•Sting 3mm = V. crabro
•15 µl poison = A. mellifera
•0.3-7.5% allergic
•It is another wasp
•Risk = nest disturbance
•(fatal) stinging incidents Spain: 78 
† (1999–2018), 4/year [1-9], 85% 
males, July



EU IAS Regulation 1143/2014

•Vespa velutina nigrithorax de Buysson, 1905
•Species of Union Concern
•First List (3/08/2016)
•Pathways:

• natural spread
• wood and wood products
• stowayway
• fruits and flowers
• soil and habitat materials
• vehicles
• …

•Impact:
• Native pollinators
• Provisioning, regulating, cultural ES



Vespa mandarinia

Vespa mandarinia (japonica)

Asian giant hornet
yellow head
much bigger
Kidney failure
Ground nests





Vespa mandarinia

Zhu et al. 2002 PNAS
Kenis & Seehausen 2021 EU PRA



Favreau et al. et al. 2023 Scientific Reports



Hornets are successful invaders

Pathways (soil, timber, stowaways…)

It only takes one fertile queen to
start a new colony

Easily transported in the
overwintering phase

Polyandry (females mating with
multiple males)

Disease resistance
Colony fitness
Genetic benefits



Evolutionary mismatch

Dr Alex Cagan

https://www.sanger.ac.uk/people/directory/cagan-alex


Evolutionary mismatch

Tan et al. 2011 Apidology



The native

Vespa crabro



The other native / neonative

Vespa orientalis



Lioy et al. 2023 Diversity



Zomergem, 23 Sept 2025 (Belgium).

CETKOVIC 2002 EKOLOGJJA



Lioy et al. 2023 Diversity



Vespa sororVespa bicolor

The latest acquisitions



Other beasts from the East



• Hornet fatigue with the
public/naturalists
• Other invasive Apidae

• Megachile sculpturalis (established)
• M. disjunctiformis
• Xylocopa aestuans, X. virginica, X. 

pubescens, X. nigrita (Sicily)
• Apis florea (Malta)

On the horizon

Polidori & Sanchez-Fernandez 2020 
Global Ecol Cons

Flaminio et al. 2023 Bull Insectology Castro 2019 Rev gad Entomología Feás 2021 Biology

Uzunov et al. 2024 J Ap Res



The nature of the beast from the East



Life cycle

Monceau & Thierry 2016 Atti Acc Naz Ital Entomol



Nest locations

Franklin et al. 2017 Appl Entomol Zool



Embryo nests



Primary nests
Résultat de recherche d'images pour "frelon asiatique"

Résultat de recherche d'images pour "frelon asiatique"

https://frelonsasiatiqueinfos.blogspot.com/2016_09_01_archive.html
http://frelon-asiatique.eklablog.com/frelon-asiatique-mon-entreprise-filmee-par-france-3-c17766023/3?noajax&mobile=1


Secondary nests



Schoonvaere et al. (2017)

rato vzw

Melden van nesten op vespawatch.be is 
nuttig op elk moment van het jaar! 





Foto: Daniel De Charleroy



Secondary nests

Résultat de recherche d'images pour "nid de frelon"

http://guepes_frelons.e-monsite.com/pages/experiences-et-observations/dissection-d-un-nid-de-frelon-asiatique.html


Secondary nests



“YLH reduces seedset of plants”
(but mostly of common species)

Rojas-Nossa 2020 Biol Invasions Rojas-Nossa 2023 Basic Appl Ecol



“YLH reduces fitness of bumblebees”
(but honeybees do that too)

Relationship between colony weight, total bee foraging frequency, and hornet 

counts at sites (N = 36). Each point represents a single measure of colony 

weight and the corresponding hornet count from two VespaCatch traps at the 

time of sampling (N = 3798).



”YLH is a specialist predator of honeybees”

Rôme et al. 2011 An Soc Entomol France, Aliens

Honeybee (38.1%), flies (29.9%), other wasps (19.7%)

159 species (< nest detritus N = 2151)

predation peak: Sept-Oct

11.32kg per season (cf. 1.8kg V. germanica) ~ 4-6 PET bottles



“YLH is a specialist predator of honeybees”

Stainton et al. 2022 Animals
Verdasca et al. 2022 J Pest Science

eDNA

75% honeybee reads

more on jaws than in gut

Calliphoridae 

>Muscidae>Tachinidae



“YLH is a specialist predator of honeybees”

Pedersen et al. 2025, Science of the Total Environment



“YLH is a scavenger”

©Kelle Moreau, oktober 2023, ©BELGA

• Hedgehog (Stainton et al. 2022)
• Orca
• A lot of metabarcoding reads
from vertebrates
• YLH ravages insects across
functional groups

Herrera et al. 2025 Journal of Zoology



YLH Competes with European hornet

Carisio et al. 2022 J Insect Cons



“YLH = bird food”

Rebollo et al. 2022 Bird Study

• camera’s in nests (Catalonië)
• important in diet (chicks, 
migration)
• Increase #breeding pairs (300%)

• AH sinds 2014
• monitoring since 2004

• Concerns over use of insecticide
• trojan horse
• neonics & permithrine



Novel ecological interactions

Van Ransbeeck et al. 2025 in press BioInvasions Records



Novel ecological interactions

Van Ransbeeck et al. 2025 in press BioInvasions Records



Beware of hyperbole

1 nest ~ 11.3kg insects (~ 105 insects)

750 insects per day

(and 40% are cultivated honeybees)

1 nest ~ ?kg (~ x * 106 insects)

10,000 insects per day







Beekeepers like invasive plants







Pending further research, caution should be 

exercised when placing beehives in nature 

reserves. Bees can forage three to five 

kilometres from the hive (Koster, 2000; 

Brugge et al., 1998). It is therefore advisable 

to maintain a buffer zone of two to three 

kilometres when placing beehives around 

nature reserves and areas where rare wild 

bees live.





https://frelonasiatique.mnhn.fr/

the European invasion
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The Belgian invasion

•Oct 2011 : Flobecq 1 male
•Oct 2014 : Villers-la-Ville 1 ind
•Nov 2016 : Guignies 1 active nest in a tree, destroyed
•April-May 2017 : Guignies 4 founder queens in 70 
traps
•May 2017 : Celles 1 primary nest + 1 queen
•Aug 2017 : Péronnes some workers hunting bees
•Sept 2017 : Doornik some workers caught at beehive,, 
nest found and destroyed
•Oct 2017 : 3 beehives attacked Ham-s-Heure, nest 
found and destroyed





The Flemish invasion

•Mei 2017 : Ename 1 werkster/koningin
•Oktober 2017 : Wevelgem
•Oktober 2017 : Koksijde







The Flemish invasion



…



• 28 % of Flanders colonised by 2024
• lots of jump dispersal
• A bit slower in forested areas
• Especially outside sensitive areas

• 25% occupied squares in NATURA2000
• low specificity for natural areas

• 10% of NATURA2000 has Vespa
• low invasion level in natural areas

Invasion dynamics

D’hondt et al. 2023 PrIUS, INBO

%nesten per landgebruikscategorie (ruimtemodel VLA)



year #nests nature 
reserves ANB

#nests 
Natura2000 

(HD)

# nests total 
Flanders

% nests nature 
reserves ANB

% nests 
Natura2000 (HD)

2017 0 0 3 0 0

2018 1 3 41 2 7

2019 0 1 32 0 3

2020 7 5 121 6 4

2012 7 9 245 3 4

2022 41 55 1394 3 4

2023 115 134 6042 2 2

2024 225 236 8798 3 3

2025 444 526 23114 2 2

Avg 2% 3%

Nests in protected areas



The Flemish invasion in numbers
year #nests reported occupancy 

(km2)
av nest density min density max density

2016 1 1 1 1 1

2017 2 2 1 1 1

2018 41 38 1.08 1 2

2019 33 28 1.18 1 3

2020 123 107 1.15 1 2

2021 246 211 1.17 1 4

2022 1402 1031 1.33 1 7

2023 5540 2943 1.88 1 13

2024 7926 3732 2,12 1 14
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Control chain

Destruction of nest

Reporting on intervention & pesticide use

Nest detection (volunteer VespaWatchers)
Validation (medio 2024: waarnemingen.be)

Report via vespawatch.be

Response 

chain

rato vzw

http://www.vespawatch.be


Hornet heatmap in support of nest detection

https://inbo-vespawatch.shinyapps.io/VespaWatch_app/

https://inbo-vespawatch.shinyapps.io/VespaWatch_app/
https://inbo-vespawatch.shinyapps.io/VespaWatch_app/
https://inbo-vespawatch.shinyapps.io/VespaWatch_app/


Wick bait method : 1’ ~ 100m

Distance ~ Flight time + urbanisation

Van Ransbeeck 2024 Natuur.focus

Bunker (2019) The Asian Hornet Handbook



Wick bait method : 1’ ~ 100m

N = 284

Average shortest flight time 4’

On average 460 meter to the nest

Longer flight time on shorter distance

(retention time considered constant)

[(Distance to nest x 2) / (Flight time(in minutes)] x 60

Flight time (m/s) 

Van Ransbeeck 2024 Natuur.focus 382m



Wiekpotmethode: 1’ ~ 100m

Effect of (local) urbanisation (and of 
wind speed)

Faster in rural environments

Van Ransbeeck 2024 Natuur.focus

Distance ~ Flight time + urbanisation



Beelining 1.0



Powered by

Beelining 2.0



Powered by

Beelining 2.0



Harmonic radar

Milanesio et al. 2016 Ecol Evol



Radio Tagging

Milanesio et al. 2016 Ecol Evol ; Kennedy et al. 2018 Communications Biology



Management methods



Control activity



Spring trapping (spring queening)



“Queen caught = nest prevented”

• No relation between embryo nest ~ summer nests
• low trapping success
• high mortality queens (survival ~ 1%)
• competitive release
• recolonisation

• Lots of trap designs have a lot of bycatch



Irresponsible management methods

Dauphin & Thomas 2009 Bull. Soc. Linn. Bordeaux





Spring trapping project

• Project with beekepers and local authorities
• Via MijnTuinlab
• Standardised set-up

• Trapping period 1 March – 31 May
• Trap type
• Catch reporting (including zero)
• Bycatch

• Pictures (Obsidentify)
• Samples

• Also traps in nature reserves (through
agency personnel)



Spring trapping



Spring trapping
YLH

EH• 1628 registered spring traps
• 3882 registered queens caught
• 1227 registered participants



Spring trapping

YLH

YLH

YLH
YLH



We know we find only half the number of 

nests present !!!

If 95% of nests are destroyed, the

species' spread and nest density could

decline by 43% and 53%, respectively

We can never control the invasion w 

current nest detection techniques / 

current removal intensity

Control is aimed at reducing damages

Control is moving towards removal of 

primary nests (non-tox, more economic)

Management principles Keeling et al. 2017 J Applied Ecology

Robinet et al. 2017 J Applied Ecology



It’s no use removing nests too late in 

season (after males have been formed)

That data is very variable

We know we find only half the number of 

nests present !!!

Management principles



What have we gained
Spread parametrised using data from

France, Italy, and Spain

73%–96% of suitable sites in Belgium 

could be colonised by 2020

94%–98% of suitable sites could be

occupied by 2026

Currently (2024) 22%-27% of 

suitable sites are occupied

We (presumably) slowed down the

spread (a little bit) in the early years

But now, control has no impact at 

population level



Risk management assessment

Adriaens et al. 2019





Management methods



Management methods







Approved methods

Handier, more effective

Lighter, safer

Can be optimised for use

Risk of secondary intoxication

Personal protection needed

Repeat treatment needed

Unhandy, heavy

Need a lot of material

Environmentally friendly

Personal protection needed

Can explode



YLH management

https://www.youtube.com/watch?v=l46htcCW8NQ

https://www.youtube.com/watch?v=l46htcCW8NQ


https://vimeo.com/1099591545/0772d8b9da?share=cop

y

https://vimeo.com/1099591545/0772d8b9da?share=copy
https://vimeo.com/1099591545/0772d8b9da?share=copy


Nest removal



Nest removal



Nest removals



Nest removal

onvolledig



Biological methods

Meurgey & Perrocheau 2015 Insectes



Beekeepers: protect your hives
HORNET BUMPS IN HARP AND FALLS OUT OF WATER (shorter video).mp4

http://drive.google.com/file/d/1jr2gotAHalus8SaOwamrcMNRV94_Qxdt/view


Electric harps do work

Rojas-Nossa et al. 2022 Pest Man Science

Requier et al. 2019 J Pest Science



Hive protection works

Rojas-Nossa 2022 Pest Management Science



KOLDO trap

Karel Van Moer, RATOvzw



KOLDO trap

https://www.youtube.com/watch?v=TpoqzfesohU



Irresponsible management methods

www.youtube.com/watch?v=O9gLfx4rkNo



Irresponsible management methods

Résultat de recherche d'images pour "nid de frelon feu"Résultat de recherche d'images pour "nid frelon asiatique"

http://video-streaming.orange.fr/comedie-humour/il-brule-un-nid-de-guepes-avec-un-lance-flamme-VID000000242Qn.html
https://www.google.be/imgres?imgurl=http://www.letelegramme.fr/images/2015/09/11/le-tir-groupe-des-chasseurs-destine-a-detruire-le-nid-de_2525269_467x330p.jpg?v%3D1&imgrefurl=http://www.letelegramme.fr/finistere/landivisiau/frelon-asiatique-chasse-a-coup-de-fusil-11-09-2015-10769768.php&docid=yShpCVrm1sgtDM&tbnid=ndkAuKcifiNFYM:&vet=1&w=467&h=330&bih=638&biw=1366&ved=0ahUKEwi6qrGmwMjQAhUCfxoKHZS1BbsQMwhqKCgwKA&iact=mrc&uact=8


Irresponsible methods (widely practiced)



- Individual based model

○ 1 object = 1 nest / 1 queen

○ Spatially explicit

■ grid km2

■ land use

● Carrying capacity per cel 
(<SDM)

● Dispersal

○ 1 year = 1 timestep

Population modeling

Stochastic  Gauss-curve 
Max distance 60 km 
random direction

DISPERSAL

every nest produces on 
average 5 nests the year 
after

REPRODUCTION

Carrying capacity

Density dependence

Land use

Competition

MORTALITY

Nest removal

Management















Carrying capacity based on WiSDM



Reality versus WiSDM output





Population modeling



Prioritizing areas with biodiversity impact



Theoretical framework 

Kenis, Adriaens et al. 2016 BioControl

Probability of encountering red list pollinators

(moths, hoverflies, butterflies, wild bees)

Pollinator score of habitat (Kudrnovsky et al. 

2020):

Score per Habitat-type = score Kudrnovsky + 

((phenology ⨯ mass flowering)/2.5) Link

Probability of encountering Vespa velutina

https://docs.google.com/spreadsheets/d/1hnNf7dlAxP35IqJgTguIsIV6CJoKgKX0y5zMRs0S8D4/edit?gid=2134391255#gid=2134391255


Pollinator score of habitats

Importance (Kudrnovsky et al. 2020)

Presence of insect pollinated plants

Production of nectar / pollen

Flowering phenology

Annex I habitats Biological Valuation map



Habitat importance

Rank in Kudrnovsky et al. 2020 Score

In top 5 5

Subtop 3

in Maes et al. 2024 1



Mass flowering

Decription Score

> 90% flowering plants in the vegetation during flower peak 5

> 70% flowering plants during flower peak 4

> >50% flowering plants during flower peak 3

~ 25% flowering plants during flower peak 2

> (% flowering plants during flower peak 1



Synchrony flowering phenology - predation

peak of V. velutina

Flowering phenology Score

Peak September / October 5

Peak no later than August 4

Peak no later than July 3

Peak no later than June 2

Peak in May or sooner 1 Rome et al. 2021



Red list species Probability of encountering red list pollinators:

moths

hoverflies

butterflies

wild bees (to do)



Hotspots for red list 

pollinators

Red list score/km2 square 

Max Score over the groups



Important areas for native pollinators



seizoen
aantal nesten gerapporteerd
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Risk map for impact on native pollinators

Limited Moderate High ecological riskConsiderable
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Online dissemination



Control effort

• Currently a patchwork
• Possibilities

Free everywhere
Free on public domain
Organized/not organized
No control

• 2 westernmost provinces
organize it (for free)

• Other provinces have 
different policies

• A huge army of trained, 
certified control operators



Control effort
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Economic reality kicks in

East Flanders:

• 6072 reports

• 4598 hours (~200 days)

• € 41 per report

• Total cost 250.800/year



What Asian hornet brought usEnormous publicity

Enormous levels of involvement

Pruning hedges & climbing trees will never be the same

A lot of spheksophobia

Identification skills

With the public

With the fire department (good!)

Invasion literacy (good!)

Political support for IAS management (management regulation)

Numerous innovations

Nest detection techniques

Hive protection techniques

A lot of (often irresponsible) DIY management

Awareness in the beekeeping community

Sustainable beekeeping

Evidence-based practices

Wicked problems no one talks about

Honeybee impacts on native pollinators



Some publicity



Announcing Neobiota 2026 - Brussels



Announcing ICAIS 2026 - Belfast



Engage ! - GuardIAS Inaturalist survey
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