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Vespa velutina nigrithorax
(Yellow legged Asian hornet)

• Native to Southeast Asia

• Accidentally intro. to Europe ~ 2004
(N.E. Asian ~ 2003; USA ~ 2023)

• Declared an Invasive Alien Species (IAS) of
Union Concern in 2016

• Rapid spread in Europe; known predator of bees; 
perceived threat to biodiversity

• Present in UK & Channel Islands since 2016

• Defra/APHA maintaining a rapid-response
& eradication strategy.

Vespa velutina (Vespidae, Hymenoptera)

© John de Carteret
cm
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Vespa velutina – UK 2025

• Crunch time?

• 162 UK nests (max. 0.1/km2)

• 702 Jersey nests (5.8/km2)

• APHA staff prioritising
locating AH nests
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Now, including 1st nest in Wales !
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Life cycle

May

Feb – Mar
exit hibernation

April
found embryo nest 

© Quentin Rome
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Impact on honeybee colonies

• Recognized as a voracious predator of honeybees.

• Reports from France & Spain ~30% colony losses due to 
Vespa velutina (losses variable depn. on hornet pressure).

• Est. costs of colony replacement € 3-30 million/year
in France (does not consider loss in honey production).

• Protective measures by beekeepers estimated to equate to 
10-15% value of honey production.

• Losses to agricultural pollination in France have been 
suggested ~ € 50 million/year.

© Sandra Rojas-Nossa

© Pete Kennedy
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• From its native range:  well-known as a predator of honeybees 
(Apis cerana & A. mellifera), but relatively little known about full
breadth of its diet.

Page 6

Generalist/opportunistic predator

• Anecdotal observations:
 Bumblebees (Bombus spp.) Williams (1988)

 Social wasps (Vespula spp.) Van der Vecht (1957), Williams (1988)

 Flies (Muscidae, Calliphoridae, Tachindae) Van der Vecht (1957), Barthelemy (2008)

 Dragonfly / Damselfly (Odonata) Barthelemy (2008)

 Spiders (Araneae) Van der Vecht (1957), Barthelemy (2008)

 Carrion / dead flesh Williams (1988)



• French (MNHN) studies  
(Muller et al. 2009, Perrard et al. 2009, Villemant et al. 2011; Rome et al. 2011) 

 by microscopic forensics of insect body parts in prey pellets 

taken from hornets returning to their nests.
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Early French diet studies

 but ~1/3rd too macerated
to be identified

Urban Agricultural Forest



• German wasp (Vespula germanica)    (Kasper et al. 2004) 

 Invasive in southern Australia since 1970s.

 Before its arrival, dominant native wasp = Polistes humilis.

 Competition for resources? (leading to reduction in fecundity, survivorship

or growth; potentially restructuring the native insect community & its interactions)

 Collected prey pellets from returning foragers …
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Some other Vespids invaders …

Diptera
43%

Un ID
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Molecular 
identification

 Those pellets unidentifiable by 

microscope then analysed

molecularly.

 Compared mitochondrial 

DNA to those known in phylo-

genetic libraries.



• German wasp (Vespula germanica)    (Kasper et al. 2004) 

 Interspecific competition can play an important role in determining the

success of an invader and its impact on the native community.

 The diet analysis showed that, while Polistes humilis feeds almost exclusively on caterpillars,

V. germanica feeds on a variety of invertebrate prey (including caterpillars).

 Although it initially looks like they’re food choices only overlap slightly, closer inspection shows the 

overlap is asymmetric, with V. germanica having a greater impact on P. humilis than the other 

way round.

 A predator specializing on food that is wholly included in the diet of generalist can still succeed 

when it is a greater competitor for these resources

… but V. germanica hunts under wider light & temperature conditions and hence P. humilis loses 

out.
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Some other Vespids invaders …



• Western yellow-jacket (Vespula pensylvanica)    (Wilson et al. 2009) 

 Invasive in the Hawaiian Islands since 1980s.

 Colonies can contain many more workers than in native USA.

 Molecular analysis of prey pellets revealed very broad diet (14 invert. & vert. orders).
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Some other Vespids …

 Assessment of spider and caterpillar densities in replicated plots, 

pre- vs post-colony removal, showed V. pensylvanica depressed 

spiders by 36% & caterpillars by 86%.

 Likely predation of pollinators would affect pollination.



• Western yellow-jacket (Vespula pensylvanica)    (Liang et al. 2021) 

 Follow-up study – 20 experimental plots with 6 focal (potted) plant species.

 Baseline assessments March 2015-March 2016; post-treatment assessment

(incl. control plots) June 2016-Feb 2018: predator abundance, insect flower

visits; pollen swabs of visitors.

 Wasp numbers suppressed with poison baits. * (Native wasps on Hawaii are solitary)

 Predator suppression had an overall +’ve effect on flower visitation.

 Wasp abundance negatively associated with flower visits to 4 of 6 native Hawaiian plants.

 Predicted positive changes in frequency of pollinator visitation following invasive predator 

removal.
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Some other Vespids …



• Rome et al. 2021: Not just honeybees …

MNHN re-analysed 2000 prey pellets collected 2008-2010

(16 nests in Dordogne, France).

 Using a combination of microscopic & molecular approaches 

they were now able to ID ~50 taxon. families & 159 diff species 

amongst the prey.

 Concluded: Vespa velutina is an opportunistic generalist with a 

taste for honeybees (38%).

 Although honeybees were the most frequently identified

species, German wasp & Common wasp, spiders, house flies, 

cluster flies, blow flies, hoverflies all ranked high.  Bumblebees 

and sweat bees were also detected.
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Follow up to French diet studies



• Pedersen et al. 2025: Broad ecological threat …
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Breadth of V. velutina diet

 U. Exeter collected >2899 larvae from 143 nests in 

2020-2022 with the help from colleagues at 

INRA-Aquitaine, U.Vigo and JAHG.

 Best quality samples progressed to molecular 

analysis for prey DNA.

 >1500 larval guts from >100 nest collected btw 

2020-2022 from locations in Jersey, France, 

Spain and UK

… thereby the most extensive V. velutina diet 

study to date.



• Pedersen et al. 2025: Broad threat 

Detected 1449 taxa belonging to 26 orders.

 96% = arthropods.

87% belong to 7 arthropod orders.

 Honeybee DNA detected in all nests.

 Common wasps & blow flies frequently

detected with high prevalence.

 Top 10 species detected the most frequently 

are pollinators.

 Top 50 species included 43 pollinators and 17

recyclers (some spp. have dual roles).

 Amongst ID’d species, 20 on IUCN Red List.
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Breadth of V. velutina diet



• Herrera et al. 2025: Assessing pressure on local fauna 

DNA analysis of V. velutina larval meconium samples.

 90 meconium samples from 7 nests collected in

Mallorca in 2016.

 Identified 102 taxa belonging to 7 orders

(choice of primers limited detection to arthropods).

 Preference for bees, blow flies, wasps, house flies

& flesh flies (44% Diptera; 32% Hymenoptera).

 Preys on insects with diverse functional roles …………..
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Breadth of V. velutina diet



• As mentioned earlier:  Interspecific competition can play an important role in determining the success

and impact of an invader on the native community.

• Drinkwater et al. 2025: metabarcoding of native wasp larval guts

Our understanding of wasp diet now heavily skewed to invasive species, but these results from UK.

 Highly generalist predators.  Diet spectrum not unlike that of V. velutina.
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Competition?

Vespa vulgaris (13 nests) Vespa germanica (1 nest)

In field In diet In field In diet



• Already aware that honeybees change their behaviour in response to V. velutina
hawking at hive entrances.  (Monceau et al. 2013, 2018; Requier et al. 2019) 

 Combination of video recording and direct observation.

 Assessed hornet predation activity vs honeybee foraging in France.

 V. velutina prefer to catch returning honeybee foragers.

 Predation increases with increasing numbers of hornets … up to a

threshold of ~8 hornets/hive whereafter efficiency declines.

 But honeybees also reduce foraging as hornet nos. increase, leading

to complete foraging paralysis as high hornet densities.

Page 17

Not just predation …



• Tan et al. (2013): Fearful foragers tune foraging to predator presence. 

 Fear can influence behaviour more than the actual chance of being killed.

 Even the presence of a tethered live hornet nearby can reduce no. & length of visits to flowers by 

honeybees by 55-79% and 17-33%, respectively.

• Rojas-Nossa & Calvino-Cancela (2020) showed how

the presence of V. velutina at flowering mint can:

 Reduce nos. of flower-visiting species by 25%.

 Reduce nos. of flower-visiting individuals by 33%.

 Reduce patch/flower visitation rate by HB & small bees.

 Reduce visitation time by bumblebees & hoverflies.

 Result in fewer pollen per stigma.
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Impact on pollination



Impact on pollination

• followed up by a collaboration betw. Univ. Vigo and Univ. Exeter:
Rojas-Nossa et al. (2023), on Atlantic ivy (Hedera hibernica) in Galicia.

 Selected 19 sites of ivy that differed in hornet activity (high to low).

Direct observation and video recordings (30min) at various time-points 
in Sept. & Oct. 2019.

 V. velutina the most frequent visitor.

Multiple predation attempts, esp. on hoverflies, wasps, and tachinid 
flies.

 Predator presence affected flower visitation rates and durations 
(differed btw. species).

 Hoverflies and bumblebees rarely caught, but modified their flower 
visits.

More V. velutina lower ivy seed set/fruit.
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What about bumblebees?

• O’Shea-Wheller et al. 2024:

Monitored V. velutina activity at 36 B. terrestris colonies 
across
12 sites in Galicia, Spain.

 Hornets are attracted to the colonies, esp. those with high 
forager traffic.

Many predation attempts but no observed successes.

 No significant effect on bumblebee traffic.

 But … negative impact of V. velutina activity on end of season 
bumblebee colony weight.

… a consequence of their foraging efficiency being disturbed?

Page 
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To conclude so far …

• Invasive non-native species are known to be amongst the biggest causes of 
biodiversity loss.

• They have the potential to disrupt ecosystems via …
 Predation
 Competition
Modifying behaviour
 (Disease transfer)

• V. velutina has a broad, opportunistic diet that it can adapt to local conditions.

• Their diet includes arthropods that perform diverse functional roles.

• Their diet overlaps with that of native predatory wasps.

• By altering behaviour of their prey, they will likely impact pollination, nutrient 
recycling, etc.

Page 21



Worrying signs …

• Some northern European countries have reclassified
Vespa velutina as ‘wide-spread’ in their countries.
(e.g. Germany, even though not recorded in 80% of area)

• EU Regulation 1143/2014 permits EU countries to switch to
management (vs. eradication) strategies when widespread.

• Economic convenience?  Many environmental authorities
only prepared to act re. widespread V. velutina if biodiversity
seriously threatened (otherwise another ministry’s problem).

• Yet many environmental authorities regard evidence to date as not indicative 
of serious threat.

• Where species are affected by multiple stressors, proving actual impact from 
one can be very complex (& expensive).  Precautionary principle should apply.
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Asian hornet control

• Consensus: finding nests and their destruction are the most effective means 
of controlling population growth and range expansion.

• …. though even destruction offers its challenges

© J. De Carteret

© D. Thiery © E. Darroucet © E. Darroucet
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Radio-tracking V. velutina

• Active radio tags

• Identifiable by unique frequency

• Light weight (~150mg – 280mg)

• Detection range ~450m – 1000m

• Can greatly improve speed of nest 
detection

(2018)

• Field tested in France & Jersey

• Used in e.g. UK, Switzerland, 
Germany, the Netherlands, 
Belgium, Washington & Georgia 
(USA)
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Radio-tracking V. velutina

• Now further developed by Dutch company ‘Robor Nature’

• Rechargeable radio tags

• Higher frequency  – more compact equipment
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• UK strategy highly reliant on the public reporting sightings of V. velutina.

• Important to detect presence as early as possible (when likely rare).

• Approx. 30,000 sightings/year, but only ~0.05% correct.

• Solution:  automated monitoring bait station tirelessly capturing & analysing
images daily, dawn to dusk.

Vespa velutina ‘others’

VespAI:  AI to monitor for hornets

Vespa crabro© UK-CEH
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• Trained AI to >2000 images of V. velutina,
V. crabro (our native hornet) & other bait 
visitors.

• Achieved high recall (0.96-0.99) and high 
precision (0.99-1.0).

• Field tested in Jersey & UK.

• Refined hardware design based on user 
feedback.

• Trialed by APHA-NBU & local beekeeper 
associations.

• Versatile design adaptable to other species.

VespAI:  AI to monitor for hornets

(2024)

See www.vespai.co.uk
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Summary

• V. velutina are opportunistic & generalist predators, attracted to aggregations 
of insects e.g. at nests of social insects and rubbish dumps

• Their impact is not just via predation, but by competition for resources and 
modifying foraging behaviour of native species.

• As flower visitors, they can act as pollinators … but are inferior to the native 
species they displace.

• We are using radio telemetry and A.I. technology to bolster the efforts of 
governments/agencies working to reduce the rate at which V. velutina is 
spreading, and manage its impact.

Page 28



Exeter Asian Hornet team:

Penryn team Exeter team

Thomas 
O’Shea-Wheller

Peter 
Kennedy

Andrew Corbett

Mario 
Recker

Juliet Osborne Charles Tyler Siffreya 
Pedersen

Michael Saunby
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