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Harlequin ladybird
Harmonia axyridis

“The Ladybird has Landed!

A new ladybird has arrived in 
Britain.  But not just any 

ladybird: this is Harmonia 
axyridis, the most invasive 

ladybird on Earth.”

Majerus, Press Release, 5th October 2004

The arrival of the harlequin The arrival of the harlequin 
ladybirdladybird

First record: 19/9/2004, in Essex (Ian Wright)First record: 19/9/2004, in Essex (Ian Wright)



Arrival of the harlequin in Britain

• Melanic male found in Essex 
pub: 19th September, 2004

• Press release circulated on 5th

October, 2004
• Provoked massive media 

response
• Caught imagination of British 

public







Records soon arrived

• Within a week, records started to arrive from 
the public.

• Became apparent that the harlequin was 
established in S.E..

• Isolated records from Derby and Burnley.
• Records from moth trappers, etc. showed that 

it had been in Britain since the summer.
• Earliest record was June 2004.



October 2004

© BRC

New 10km squares

All previous 10km 
squares

Harlequin ladybird
verified records



How did it get to Britain?
• Established in France, Belgium 

and Holland around 2000
• Flown / blown across English 

Channel
• Arrived with flowers and 

vegetables
• By ferry / through Channel 

Tunnel
• In packing cases from Canada
• Not known to have been 

deliberately introduced



Funding

• Various bodies contacted Cambridge, 
interested in collaboration.

• Sought and gained funding from: 
DEFRA through NBN Gateway, 
Biological Records Centre, NERC, 
Natural History Museum, RSPB.

• Thanks to rapid response, had a Project 
Officer by March 2005



Surveys & Monitoring

• Survey launched, 15th March 2005
• Collaborating scientists from Cambridge 

University, Anglia Ruskin University and 
the Biological Records Centre

• Surveys funded by Defra, through the 
National Biodiversity Network

• Featured on front page of The Times



Front page of Times!!



Aims of the survey
1. Monitor spread across Britain

– www.harlequin-survey.org
– Online submission of records
– Verified records used for distribution maps

2. Assess impact on British ladybirds
– www.ladybird-survey.org
– Recording of all British ladybirds
– 10 target species chosen to represent a 

range of habitat and dietary specialisations

http://www.harlequin-survey.org/
http://www.ladybird-survey.org/


www.harlequin-survey.org
• On-line recording facility
• Website hosting and record verification

– Biological Records Centre (CEH Monks Wood)
– Specimen or photo



www.ladybird-survey.org





August 2006

New 10km squares

All previous 10km 
squares

Harlequin ladybird
verified records

Latest records extend 
distribution to County 
Durham and Jersey 
(March 2007)

Predicted to be across all 
of lowland, mainland 
Britain by end of 2008: 
currently seems realistic



Threat to biodiversity 
• Eats non-target species of aphid, coccid and others
• Eats other invertebrates as alternative food including -

immature stages of butterflies, moths, beetles and 
probably many other invertebrates

• Attacks other predators, parasites and parasitoids of 
aphids

• Out competes other aphid predators
• If parasites and parasitoids of aphidophages included, 

probably over 1000 species at risk.

Two H. axyridis larvae

Eating a C. 7-punctata larva



Initial work on impacts on native 
coccinellids

• H. axyridis eats all immature stages of 
many native coccinellids

Harlequin larva feeding on 7-spot larva
and drawing blood!

Harlequin larva feeding on 7-spot eggs
on a flower pot



Which native coccinellids are at risk? 
Harlequin habitats in UK

• Most on Tilia and Acer
• Also on other deciduous 

trees
• In Urtica beds
• On various crops
• In conifer woodland
• Only Calluna heathland 

not invaded to date



Assessing impact on natives

• Compare with 
Cambridge Ladybird 
Survey 1984-1994

• Regular walks in 
specific habitats

• Uniform methods of 
monitoring (e.g. by 
eye, sweeping, 
beating)



Assess impact on key species

Conifer specialist, e.g. Myzia 
oblongoguttata

Reed bed specialist, e.g. 
Anisosticta 19-punctata

Myrmecophile, e.g. Coccinella 
magnifica

Mycophagous, e.g. Halyzia 16-
guttata 



Comparisons at overwintering 
sites

• Counts at known 
coccinellid 
overwintering sites

• Around window 
frames, in lofts etc.

• E.g. 2004 = 0/378;
2005 = 0/487; 
2006 = 15/289



Native ladybirds at risk: predictions

• Aphidophagous, habitat 
generalists

• Aphidophagous, habitat 
specialists (except: eyed and 
cream-streaked - well 
defended)

• Coccidophagous species
• Heather and hieroglyphic 

ladybirds (Erica/Calluna 
heathland).

• Mycophagous and 
phytophagous species

Most

Least



• British ladybirds
– Adalia 2-punctata
– Coccinella 7-punctata
– Propylea 14-punctata
– Calvia 14-guttata
– Adalia 10-punctata
– Harmonia 4-punctata

• Japanese ladybirds
– Cheilomenes 6-maculatus
– Coccinella 7-punctata brucki
– Propylea japonica
– Eocaria muiri
– Coccinula sinensis
– Coccinula crotchi

Do British ladybirds lack the protection that may have evolved 
in some of the Japanese species? 



Egg predation

Neonate harlequin larva feeding 
on non-conspecific eggs

• Harlequin eggs most palatable
• Harmonia 4-punctata 

(congeneric) and Propylea 
species the next most 
palatable

• All eggs had some nutritional 
benefit

• Calvia 14-guttata and Eocaria 
muiri eggs usually avoided 
(surface chemicals)

• Coccinula crotchi eggs left 
after tasting

• Japanese spp. Not better 
defended.

Eocaria muiriCalvia 14-guttata



Carnage in the field!



• First instar
– Harlequin wins more

often than it loses against all species 
except cream-streaked and eyed

• Fourth instar
– Harlequin always wins against all species, 

except cream-streaked and eyed
• Propylea spp. seem to be the most 

palatable
• Harlequin larvae are very spiky

– Cream-streaked and eyed similar

Fighting larvae (lab.)
Harlequin larva vs. 
Coccinella 7-punctata brucki 
larva (4th instar)

Eyed larva

Eyed larva



Larvae of H. axyridis have 
physical defence

• Compare larvae of M. oblongoguttata (left) 
and H. axyridis (right)



Vulnerabilities of pre-pupae and pupae

4th instar harlequin larva vs. 7-spot 
pre-pupa (above) and pupa (below)

• Propylea and 
Cheilomenes readily 
eaten at pre-pupal and 
pupal stages

• 2-spot, 7-spot and 10-
spot pre-pupae also 
vulnerable but pupae 
have more defence

• Harlequin rarely 
attacked, except by 
cream-streaked, eyed 
and conspecific larvae



Enemies of British ladybirds

Parasitoid dipterans Phalocrotophora fasciata 
& P. berolinensis

Parasitoid wasp
Dinocampus coccinellae

Sexually transmitted mite 
Coccipolipus hippodamiae

Soil fungus Beauveria 
bassiana



Dinocampus coccinellae

• D. coccinellae recorded 
from H. axyridis in UK 
(rarely)

• Koyama has shown that 
UK wasps prefer C-7 to 
H. axyridis, but 
Japanese wasps show 
no preference for C-7 
brucki over H. axyridis



Fungal studies (i) 

• Predation of aphids affected 
by the aphid-specific fungus 
Pandora neoaphidis by H. 
axyridis

• In choice tests, UK H. axyridis
attacked fungal affected 
cadavers more than did C-7

• H. axyridis likely to have 
greater impact on occurrence 
and persistence of P. 
neoaphidis



Fungal studies (ii)

• Effect of Beauveria bassiana on three 
species of ladybird

• Larvae of H. axyridis, C-7 and A. 2-
punctata all highly susceptible to B. 
bassiana

• H. axyridis significantly less susceptible 
than other two species.



Susceptibility of the harlequin to a fungal 
pathogen
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Infection of H. axyridis by 
Coccipolipus hippodamiae

• H. axyridis infected by the 
sexually transmitted mite in 
Japan

• Only C. magnifica infected 
by this mite in Britain

• Due to longevity and 
multivoltinism, H. axyridis
likely to be more susceptible 
to this mite than most other 
UK species



Male-killing in H. axyridis

• Across native range, H. axyridis carries 
a male-killing Spiroplasma at varying 
prevalence (0.03-0.8)

• As yet, no record of male-killing in UK 
populations of H. axyridis

• Possibly due to culture methods prior to 
release

• Will continue to monitor



Recently initiated avenues

• Changes in the frequencies of colour 
forms (melanics have declined in UK 
from 40% in 2004 to 20% in 2006

• Effect of temperature on colour pattern
• Changes in environmental oviposition 

cues (breeds abnormally late in the year 
in UK: oviposition as late as October)



Colour pattern variation

f. succinea: orange with 0-21 black spots

f. spectabilis: black with 4 red spots

f. conspicua: black with 2 red spots

f. axyridis: black and red chequered



Recent avenues

• Changes in the frequencies of colour 
forms (melanics have declined in UK 
from 40% in 2004 to 20% in 2006

• Effect of temperature on colour pattern
• Changes in environmental oviposition 

cues (breeds abnormally late in the year 
in UK: oviposition as late as October)



Pupa 

Larva (4 instars)

Adult

Eggs 



In summary H. axyridis provides
• Unique opportunity to study the spread and 

impact of a new invasive species from a very 
early stage after initial establishment

• Chance to address range of interesting 
evolutionary questions
– Founder effects
– Evolution and maintenance of polymorphism

• Possible negative impacts
– On native biodiversity
– On humans



Continued media attention

• Try to maintain high 
profile of survey

• Good contacts with TV
• Good contacts with 

entomological societies 
(e.g.RES and AES)

• Media interested in 
plagues (e.g. November 
2006)



www.nationalinsectweek.co.uk

Harlequin survey was headline survey for 2006 week



The future (i) collaborations

• Collaborative work with Obara/Koyama 
(Japan), Hemptinne/Arnaud (France), 
Zakharov (Russia), Sloggett (USA).

• Expand collaborations: ensure 
communication between continents



The future (ii) networks

• Initiate co-ordination of research on H. 
axyridis

• Use existing avenues (e.g. Aphidophaga
• Be open (avoid repetition and gaps)
• Broad range publication and dissemination of 

results (refereed journals, popular journals, 
the media, the web.

• Put in context of other invasive alien species



Many thanks to…..

• All here
• All those who helped in the failed COST 

application
• All those in the UK who have helped with the 

harlequin work there to date
• All those in my group, Helen’s group, at CEH 

Monk’s Wood and at Rothamsted Research 
who have given so much of their time

• And the wonderful ladybird-loving British 
public



Thank you!

http://www.nbn.org.uk/
http://www.cam.ac.uk/
http://www.defra.gov.uk/
http://www.ceh.ac.uk/
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