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Harlequin ladybird

“ H. axyridis, as an IAS, contributes to biotic homogenization and its
threat to biodiversity is unacceptable "

“ Biological control is an essential component of sustainable
agriculture but the distinction between a succesful biocontrol
agent and an invasive species can be narrow ”

Helen E. Roy
EricWajnberg

asa Model Species s

Roy & Wajnberg 2008
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H. axyridis impacts

* overwintering aggregates in houses
* clusters of pupating larvae

* seasonal indoor allergen
(Nakazawa et al. 2007 JAllergyClinlmmunol)
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overwintering aggregates

® large aggregates (up to 1000)

Number of individuals
. Small aggregates (up to 100) 5

@ \ery large aggregates (more than 1000)

2001-2008
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H. axyridis impacts

* potential pest species in fruit
production

Harmonia axyridis and Wine Quality

Am. I Enol. Vitic. 35:2:133-13% (2004)
Copyright € 2004 by the American Society for Enology and Viticulture.
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DOl 10.1080/09571260801899881

Publication Frequency: 3 issues peryear
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H. axyridis impacts

* non-target impacts
(review Koch 2003 J Insect Sc)

- Intraguild predation (see Hautier et al. )
- extraguild predator of other arthropods

H.axyridis Aphid predator

Prey (aphids)
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Trend and distribution
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H. axyridis trend and distribution

data: large-scale field survey run by the Belgian Ladybird $ __
Working Group Coccinula ol

>45.000 data since 1999, 85% of the Belgian territory
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Adriaens et al. 2008 BioControl
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H. axyridis trend and distribution

. sampled squares
& H. axyridis occurence

Adriaens et al. 2003 Belg | Zool 2001 (2)
Adriaens et al. 2007 BioControl
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H. axyridis trend and distribution

. sampled squares
& H. axyridis occurence

2002 (276)
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H. axyridis trend and distribution

. sampled squares
& H. axyridis occurence

2003 (142)
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H. axyridis trend and distribution
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2005 (276)
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H. axyridis trend and distribution
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Are invaded ecotopes of conservation value ?

Biological valuation map (wils et al. 2006)

65 T
T H. axyridiz abzent
60 - H axyridiz present ]

Area
(]

Less valuable Valuahle Wery valuahle

Biological valuation

two-way ANOVA F(2,1887)= 10.901, p< 0.001

Adriaens et al. 2008 BioControl
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Niche overlap with native species

Plant use Similarity index Niche similarity indices
(Hurlbert 1978 Ecology) A

Adalia bipunctata
Propylea d

a sep
Psyllobora vigintiduopunctata o

0 = no resources shared 2-trees .

Exochomus quadripustulatus
Rhyzobius chrysomeloides o

1 = all resources shared in - decicuous tees
the same proportion MR ;

Halyzia sedecimguttata o
Qenopia conglobata o
Calvia decemguttata o
Chilocorus renipustulatus o
Vibidia duodecimguttata o

4- coniferous trees
Anatis ocellata o
Aphidecta obliterata o
Harmonia quadripunctata o
Myzia oblongoguttata o
Myrrha octodecimguttata o

5- heathlands
Chilocorus bipustulatus o
Coccinella hieroglyphica o
Exochomus nigromaculatus o

6- herb layer
Coccinella quinquepunctata o
Coccinella undecimpunctata o
Hippodamia variegata o
Coccinula quatuordecimpustulata o
Subcoccinella vigintiquatuorpunctata o
Tytthaspis sedecimpunctata o

7- hygrophylous herb layer
ippodamia tredecimpunctata o
Anisosticta novemdecimpunctata o
Cynegetis impunctata o
Coccidula rufa o

8- myrmecophilous
Coccinella magnifica o
Platynaspis luteorubra o

0.2 0.4 0.6 0.8 1.0




Niche overlap with native species

Spatio-temporal
co-occurence (%)

probability of species to

occur together

[# collection events of species x with

H. axyridis]

[total # collection events of species x]

1- generalist
armonia axyridis
Adalia bipunctata
Psyllobora vigintiduopunctata
Coccinella septempunctata
Propylea quatuordecimpunctata

2-trees
Rhyzobius chrysomeloides
Exochomus quadripustulatus

3- deciduous trees
Oenopia conglobata
Calvia decemguttata
Adalia decempunctata
Calvia quatuordecimguttata
Halyzia sedecimguttata
Vibidia duodecimguttata
Chilocorus renipustulatus

4- coniferous trees
Aphidecta obliterata
Harmonia quadripunctata
Anatis ocellata
Myrrha octodecimguttata
Myzia oblongoguttata

5- heathlands
Chilocorus bipustulatus
Exochomus nigromaculatus
Coccinella hieroglyphica

6- herb layer
Coccinella quinquepunctata
Coccinula quatuordecimpustulata
Hippodamia variegata
Coccinella undecimpunctata
Tytthaspis sedecimpunctata
Subcoccinella vigintiquatuorpunctata

7- hygrophylous herb layer
Anisosticta novemdecimpunctata
Cynegetis impunctata
Goccidula rufa
Hippodamia tredecimpunctata

8- myrmecophilous
Coccinella magnifica
Platynaspis luteorubra

Spatio-temporal cooccurence (%)

o
o
o
o
o
o
o
o
o
o
o
o
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o
o
o
o
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national trend in species with high

degree of niche overlap

[proportional occurence: number of grid cells with species x in year y / number of
sampled squares year y]
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Impact on native species

trend in native ladybirds based on grid cell distribution data for
two periods (<>2004)

0,0

-1,0 -

Harmonia axyridis
generalist species
tree species

herb layer species
specialist species
Reeks1

Reeks7

— - Lineair (Reeksl)
—— Lineair (Reeks7)

> > 0 o &

logit-transformed range size proportions later period

55 -5 -45 -4 -35 -3 -2,5 -2
logit-transformed range size proportions early period
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Impact on native species

‘mean change index’ on national level
(mean of residuals to 1:1 line of no change) per group
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Impact on native species

Do we need an Noah’s ark for Adalia bipunctata ?

On a national scale: absolute decrease of 40% in collection events with ADA BIP in less than
10 years, relative decrease of 80%
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Predicted probability of presence

San Martin, Hautier et al.

~ @inbo

on a sample of 20 branches

data < detailed monitoring on 18 (sub)urban sites in Brussels
(2003, 2005, 2008) on pine, lime and maple

decrease in 6-7 species, changes in native community structure

Adalia bipunctata -100% in 5 years time !
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Conclusions

* In five years H. axyridis has invaded all kinds of
man-made and semi-natural habitats in Belgium

* The species shows a high degree of niche overlap
with native species, especially with generalist and
tree dwelling coccinellids in Belgium

* The increase in H. axyridis population coincides with
dramatic decline in some native species

* This decline is detectable on a large scale as well as
with detailed monitoring of ladybird assemblages

* Mechanism for displacement of native species is
ossibly IGP since decline appears in species with
igh degree of niche overlap
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