mettere per ogni box delle azioni un titolo in grossetto (es. IMP CPR STRATEGIES, EXCLUSION NETTING ECC…)
4) negli insetticidi potresti togliere la classificazione IRAC (non inerente l’attività) quindi sfoltire un po' il poster
5) a questo punto ci potrebbe stare il grafico sintetico della prova IPM-CPR
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INTRODUCTION
Soon after the first detection in Italy of the invasive Halyomorpha halys (Stål), commonly named Brown Marmorated Stink Bug (BMSB), high losses were reported in Emilia Romagna Region on fruit orchards, with up to 60% fruit
damaged in integrated crop production and over 90% in organic management. Emilia Romagna is a region with very intensive fruit production with over 56,164 hectares of fruit crops and 53,456 hectares of grapevine (ISTAT
2017) and BMSB created high concern in the whole agriculture sector. The fast spread and damage levels caused by BMSB forced farmers to increase broad-spectrum insecticide treatments, disrupting the Integrated Pest
Management (IPM) strategies previously applied on pome fruits, that included mating disruption and use of microbiological products (e.g. CpGV). To face this serious threat, farmers, technicians and researchers of public and
private structures have started in 2016 a three-year project called “HALYS” to identify new approaches to manage this pest. This project encompasses a series of activities that included: surveys on BMSB biology and monitoring
techniques, agro-ecological studies, the biocontrol potential of native antagonists, evaluation on the use of physical barriers and on chemical products authorized in Italy. In particular, the project aimed to identify both prompt
effective solutions as well as more environmental low impact solutions to control the BMSB infestations.

MAIN RESULTS and PURPOSE
Several investigations were developed in order to identify sustainable control strategies against BMSB
Investigations on biology

Pheromone traps

% damaged fruits

Field trials were performed to evaluate performance of
pheromone traps along 2016-2018 (see specific poster).
Further field experiments to estimate the area potentially affected
by the increase in fruit damaged around the traps in pear orchard
were performed in 2017.
In Figure 1 the percentage of damaged fruits at different distances
from the trap ± s.e. are showed. The green line and the dashed
lines represents the average damage ± s.e. in untreated orchard
(without pheromone trap).
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Fig. 1

 H. halys has two complete generations, with overlap of egglaying by
overwintered and first generation females in July
 Development times, fertility and mortality are strictly related to the
climatic conditions
 IMMEDIATE PRACTICAL UTILITY for IPM TECHNICIANS:
 Every year since 2015, dates and numbers of BMSB coming out of
overwintering, the beginning of reproduction of both generations and
development times are weekly communicated to Regional coordination
for IPM of EMILIA ROMAGNA Region and disseminated to advisory
systems and farmers.
 Use of the historical series of biological data for elaboration of
PREVISIONAL MODELS (phenological and population dynamics).
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 Few models for BMSB have been developed, but they are not
forecasting models for practical use in the field yet.
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Agro-ecological studies
From 2016 to 2018, during spring to autumn, the presence of BMSB populations on hedgerows
surrounding orchards was checked in several Emilia Romagna provinces. The plants
attractiveness of orchard’s edge were compared with their own phenology (flowering, presences of
berries, achenes etc.). According to their composition and the phenology, hedges may result
aggregations points for H. halys. Commonly the population founded in the hedgerows was higher
than the one in the orchards. Figure 2 shows the total population trend (adults + nymphs) of BMSB
in a representative area monitored by frappage and visual sampling in each hedgerow plant (Acer
campestre, Fraxinus and Prunus spinosa+Cornus sanguinea).

GROUP

Evaluation of chemical products

Organophosphates

Laboratory, semi-field and open field bioassays have
been conducted to evaluate the efficacy of the main
active ingredients (a.i.) available in Italy on BMSB
Pyrethroids, Pyrethrins
eggs, nymphs and adults.
In the table right beside the a.i. tested within this
project are listed.
Neonicotinoids
The outputs confirmed the results present in literature:
- organophospates, neonicotinoids and pyrethroids
are the most effective groups of chemicals;
- contact activity insecticides are more effective than
products active for ingestion;
- the performance of the products decreases passing
from the laboratory to the field;
- no consistent ovicidal activity was provided by the
tested products;
- adults are more tolerant than juvenile forms to the
insecticide applications;
- efficacy has to be evaluated considering also
persistence and selectivity.

Impact on wine quality

P1 Acer campestre visual-check
P1 Acer campestre frappage
P2 Fraxinus visual-check
P2 Fraxinus frappage
P3 Prunus spinosa+Cornus sanguinea visual-check
P3 Prunus spinosa+Cornus sanguinea frappage
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Ipm-cpr technique

Fig. 2
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ACTIVE INGREDIENT

Biocontrol

Chlorpyrifos-ethyl, Chlorpyrifos-methyl,
Phosmet

Laboratory tests on the efficacy
of several predators species
were carried out, as shown in the
specific oral presentation.

Beta-cyfluthrin, Lambda-cyhalothrin,
Alpha-cypermethrin, Deltamethrin,
Etofenprox, Tau-fluvalinate, Pyrethrins

IPM-CPR (Integrated Pest Management – Crop Perimeter
Restructuring), is a strategy developed in the USA, according to
which in orchards higher than 3 ha, border sprays are applied to
intercept and eliminate BMSB in the orchard perimeter, where
the pest is usually more abundant. In 2016-2018 field trials to test
this technique on several pear orchards, with quite positive
results, were performed. Adoption of IPM-CPR reduced
insecticides usage by 44% (with 6 border insecticide sprays on
average). No significant differences were detected in the
percentage of fruits damaged comparing IPM-CPR and standard
treated orchards (Fig. 3). Finally, this approach brings IPM
strategies back into the orchards. To face the difficult
management of this invasive pest, IPM-CPR looks as a useful
operational proposal, and an easy-to-use technique, spreading in
Emilia Romagna area on large size orchards.
Results - % Fruit Damaged (Average 2016-2018)
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Acetamiprid, Clothianidin, Imidacloprid,
Thiacloprid, Thiamethoxam
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Fig. 3
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Benzoylureas

Diflubenzuron, Triflumuron

Diacylhydrazine

Methoxyfenozide

Oxadiazine

Indoxacarb

Diamides

Chlorantraniliprole, Cyantraniliprole

-

Azadiractine, Potassium salts of fatty
acids C14-C20, Essential oils of sweet
orange

Aromatic profile and sensory test were carried out in
the contaminated red wine with increasing amount
of BMSB. Aromatic profile analysis showed statistically
significant difference among wines, in particular
regarding total alcohols and acids, and their esters
which are related to olfactory sensations. These
differences could have a role in the sensory perception
of the wines. The modifications of the aromatic profile
are not due to the presence of the stinky volatile
contaminants released from the insect itself but rather to
the modification of must composition, caused by the
presence of a number of insects in it, which is reflected
on the wine profile. None of the tested wines had BMSB
taint e no volatile compounds of the insect were found in
the wine. Satisfaction test did not show a specific
preference but WH sample (high contamination of
BMSB) seem to be the most appreciated one especially
regarding color and flavor.

2,8

2,2
IPM-CPR

CENTER

STANDARD

BORDER

INSECTICIDES (number)

Exclusion netting
Field trials were conducted in commercial pear
orchards in the province of Modena, using different
types of exclusion net compared to uncovered
orchards (8 orchards for each comparison): anti-hail
nets (mesh size mm 7.0x3.0), whole orchard-nets
(mesh size of mm 4.5x2.0 on the perimeter), singlerow nets (mesh size of mm 4.5x2.0)(Fig. 4).
Results showed that exclusion netting systems
are an efficient and sustainable tool in the
framework of IMP and Organic programs for BMSB.
However, being this species a very mobile insect,
with five instars of different size able to move in
narrow spaces, the efficacy of exclusion netting is
not always close to 100%, and some additional
insecticide treatments might be necessary.

Fig.4
Effectiveness (%) of the three types of netting compared with
uncovered orchards
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ORGANIC
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CONCLUSIONS
In general, the project HALYS gave a first crucial contribution to support farmers and IPM technicians of
Emilia Romagna Region to manage the BMSB infestations. Because none of the techniques evaluated
can be considered completely satisfactory by itself, it was shown that BMSB must be managed with an
holistic approach where many aspects have to be considered together in order to achieve an effective
management, where biological control could play a substantial role. Further aspects remain to be
investigated to find sustainable strategies for all the crops affected by this invasive pest.
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