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Halyomorpha halys — Distribution in Europe
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2013 - Distribution and phenology of H. halys :
active search and citizen science survey

» Involvement of volunteers (students/citizens/naturalists etc.), using:
« WEBSITES/ WEBFORUMS
* PRESS-RELEASE
e EXTENSION FLYERS

» For each record, request to indicate:

* When, Where (place, location, context of detection)

Plant species (if bug was on plants)

Detection method

Number and instar of the specimens observed/collected

Observations

Project coordinated by L. Maistrello (UNIMORE) and M. Bariselli (Emilia
Romagna Plant Protection Service)






SURVEY 2013: H. halys — Distribution in ltaly-Canton Ticino

this survey

bibliography
> 100 individuals

Total = 377 records

200 positive for BMSB
Pansa et al, Emilia Romagna = 70%
2013, Inf. Agr. :
37:60-61. Lombardy = 14%

Piedmont = 1%
Canton Ticino = 15%

Maistrello L, Dioli P, Bariselli M, et al.(submitted) Halyomorpha
halys (Hexapoda, Pentatomidae): phenology of first records in

Southern Europe (ltaly and Southern Switzerland-Cantone
Ticino) with the identification of adult and young instars.




SURVEY 2013: H. halys — Genetic diversity in ltalian populations

* Analyses of 1175 base
pairs of mtDNA cox1 and
cox2 genes on 42 H. halys

* The haplotype from
Emilia Romagna was never
observed in Europe before,
but is the same found in
China and North America

* The other combined

haplotypes found in

Lombardia and Ticino are

new, but consistent in part

with haplotypes previously

found in Switzerland.

» Present data indicate

that the Italian invasion

may have occurred from 2

different pathways:

a) Switzerland

b) Asia and/or North Cesari, M., Maistrello, L., Dioli, et al. (2014): A pest alien invasion in progress:
America

genetic diversity of the brown marmorated stink bug Halyomorpha halys
(Heteroptera: Pentatomidae) in Italy. J. Pest Sci. DOI 10.1007/s10340-014-0634-y




Modena Province: Myrids and deformities on pears

» Problem detected since 8 years ago
» Monitoring performed by Consorzio Fitosanitario Modena:

In 2013, weekly sweep-net sampling in 9 field areas (pear orchards and boundaries)
in May-September to collect both Myrids ad Pentatomids

DEFORMED PEARS =1-5 up to 37%

H. halys was never detected
during 2013 sweep-net
periodical monitoring in farms

Maistrello L, Dioli P, Bariselli M, et al.(submitted) Halyomorpha halys (Hexapoda, Pentatomidae): phenology of first records in

Southern Europe (ltaly and Southern Switzerland-Cantone Ticino) with the identification of adult and young instars.



HALYOMORPHA HALYS — URBAN PEST
(Maranello, MODENA)




H. halys, orchards and vineyards in Emilia Romagna
DAMAGE POTENTIAL

TOT=113400 ha

» 25% of the Italian fruit production > exporting fruits for 446 million Euro



2014: Field survey on H. halys in Emilia Romagna




2014: Field monitoring

Selection of different crops and farms (37) in the
provinces of Modena, Reggio Emilia and Bologna.

Sampling was performed weekly from Mid April
to end of October.

» FRAPPAGE (TREE-BEATING) for trees (orchards)
and shrubs (es. hedges).

» SWEEP-NETTING for herbaceous crops/grass
» VISUAL SURVEYS
» % Damaged (deformed) fruits at harvest

E. Costi

S. Caruso



2014 Field survey: collected specimens

Lygus rugulipennis
Lygus sp.

L. Casoli
L. Casoli

Heteroptera, Miridae



2014 Field survey:
collected specimens

&
.

Adelphocoﬁs sp“""ﬂ'

Heteroptera, Miridae Adelphocoris sp



- casel 2014 Field survey:
collected specimens

Gonocerus
acuteangulatus
Adult

Gonocerus

acuteangulatus

Adult Gonocerus

acuteangulatus
Nymph
Heteropteraq,
Coreidae

P. Bortolotti
& R. Nannini



L. Casoli Nezara viridula

2014 Field survey:
collected specimens

L. Casoli Nezara viridula

L. Casoli

Heteropteraq,
Pentatomidae

Nezara viridula



2014 Field survey: collected specimens

Heteropteraq,
Pentatomidae



2014 Field survey: collected specimens
Heteroptera, Pentatomidae

Rhaphigaster nebulosa

M. Bisanti :




2014 Field survey:
collected specimens

In progress: identification
and genetic analysis

E. Costi

E. Costi E. Costi



2014: other field surveys and trials

In areas with high overwintering

abundance:

» Trap comparison (aggregation In progress
pheromone VS alive males) 79 exposed eggmasses,
» Use of “sentinel” egg-masses 7% parasitized:

to verify parasitization by >>Anastatus bifasciatus,
autochtonous parasitoids Trissolcus sp.

» Verify the effective number

of generations (life table study) 2 full generations
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Other Heteroptera
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Other Heteroptera
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2014 - Field monitoring - Damage at harvest

» This survey was mainly performed on pear, the main crop of
the monitored area

* High diversity in the percentage of deformed fruits among
the different monitored sites, ranging from 2% to 50%

* Damage is higher in the edges (up to 80%) rather than in
the centre of the orchards

» Damage was recorded also on other orchards:
e Peaches (12%), Plum (5%), Apple (7%)

» In domestic unmanaged orchards, damage was up to 100%
in peaches and cherries

» Presence of H. halys actively feeding in some vineyards.
A risk for wine quality?



H. halys on pears

P. Bortolotti
G. Vaccari & R. Nannini



H. halys on peaches

G. Vaccari

E. Costi .
G. Vaccari



H. halys on grapevine

V. Mammi

S. Berselli



H. halys ...everywhere

E. Costi

S. Caruso

S. Berselli G. Pinotti



Summary of results

» In Emilia Romagna region the yield loss due to deformed fruits is increasing
with rising economic impact, especially in pear orchards

» Both Mirids and BMSB can cause this type of damage

» It is important to continue monitoring to understand which pest is
responsible for fruit deformities in different contexts

» Mirids were collected mainly on herbaceous crops (sweep-netting)

» H. halys was collected mainly on arboreal plants (tree-beating, visual
sampling), in particular on fruit orchards and some species of trees/shrubs,
and close to farmhouses/barns

» H. halys, a new introduced species that can perform 2 generations/year, is
already becoming an important pest of fruit orchards in Emilia Romagna

» News from Piedmont: presence of BMSB and damage detected in pear,
nashi, nectarine; only one generation?

» Conventional control of BMSB could disrupt IPM strategies

» Special attention should be deserved to monitor its spread all over the
Emilia Romagna region and the whole Italian country



Perspectives

> Plant Protection Service: decision on authorization for insecticides to
be used for BMSB control

» Intensive monitoring on fruit orchards in ER, some areas of Piedmont
and Lombardy; alert in other regions

» Quantify and characterize damage by BMSB and other heteropterans;
verify identity of the damage agents (field trials and molecular protocols)

» Field evaluation of the efficacy of traps

» Verify the effect of H. halys presence on grapevine harvest and on
wine quality
» |IPM strategies:

 correct choice and timing for insecticide treatments

e alternative methods: eg. autochtonous antagonists, orchards with
exclusion nettings, attract & kill technique

Develop fruitful collaborations!!!



2014: Citizen science continues...




Haplotype network for cox/ gene
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Haplotype distribution in ltaly for cox/ gene

H29



Many thanks to:
Dr Paride Dioli (Museo Storia Naturale Milano)
Students and interns UNIMORE
(Simone Berselli, Giulia Pinotti, Valentina Mammi),
The CITIZENS who collaborated

Acknowledgements
Part of this research is supported by the grant “Innovative tools and
protocols for monitoring and sustainable control of the alien stink bug
Halyomorpha halys, a new phytosanitary threat, and of other harmful
heteropterans for the fruit crops of the territory of Modena”, funded by
“Fondazione Cassa di Risparmio di Modena”, Modena, Italy.

lara.maistrello@unimore.it



