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Halyomorpha halys (Stdl)
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Economic losses in Emilia-Romagna

v =600 million € in 2019 in Northern Italy on
pear, peach, nectarine, apple and kiwifruit

Less severe damage but still concerning in
the following years:
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Halyomorpha halys (Hemiptera: Pentatomidae) on
Kiwifruit in Northern Italy: Phenology, Infestation, and
Natural Enemies Assessment
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The long path tfoward the authorisation to release exotic parasitoids
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Trissolcus japonicus (Ashmead)(Hymenoptera: Scelionidae)
v Adventive populations have been found in Northern Italy since 2018
v In Emilia-Romagna the first report was in 2019
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Classical biological control program in Emilia-Romagna
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v 300 release sites in 2020 and 2022,100 sites in 2021

v' 700 releases, 140 thousand wasps in total
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PSR PROJECT: HALY.BIO

Surveys for the implementation of
biological control of the invasive
Halyomorpha halys in Emilia-
Romagna

Aims:
Occurrence and impact of parasitoids that exploit eggs

of Halyomorpha halys.

 Trends of parasitisation by the different species across
years (2020-22).

Distribution of the parasitoids in the region by year
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Searching for stink bug egg masses

v' 150 sites overall sampled in the Emilia-Romagna region

v Uncultivated seminatural habitats

=~ in half of the sites T. japonicus had been released before samplings
1 h inspection of trees and shrubbs once or twice per season

All egg masses laid by stink bugs were collected
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Egg mass storage

v After collection. eggs masses were stored at 20-25 °C
for a minimum of 60 days to allow bug nymphs and
adult parasitoids to emerge




ldentifications

ldentification of the egg masses Parasitoid identification

Inspection of the egg masses

Predated

Hatched (nymphs emerged) Unhatched
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Sites sampled in 2020-2022

v Only sites where at least 7
BMSB egg masses had been
collected were considered
for data analysis

2020: 71 sites (30 with T.
japonicus releases)

2021: 68 sites (36 with T.
japonicus releases)

o e slies T S Treat N 2022 58 sites (32 with T.
® Sites with no releases ' A Sy : :
Pt = japonicus releases)
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Egg masses of Halyomorpha halys collected each year

2020 2021 2022

1342 egg masses 1810 egg masses 2069 egg masses
35179 eggs 47340 eggs 54007 eggs
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Total parasitism by year ——=median [l =2575% ] =range

v 23.9% in 2020
v ' 14.1% in 2021
v 16.0% in 2022
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Trissolcus japonicus by year

v' 2020 in 14% of the sites (10 out of 71):

6 (out of 30) in the release sites
4 (out of 41) in sites without releases

v' 2021 in 25% of the sites (17 out of 68):

11 (out of 36) of the sites with at least one release
6 (out of 32) in sites without any releases

v’ 2022 in 57% of the sites (33 out of 58):

18 (out of 32) of the sites with at least one release
15 (out of 26) in sites without any releases
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Trissolcus mitsukurii across years
‘a? 40
v 68% of the sites (48 out of 71) in 2020 £
v 37% of the sites (25 out of 68) in 2021 i
v 28% of the sites (16 out of 58) in 2022 5 20
% 10 é
. T
2020 2021 2022

Median tests followed by multiple comparisons with Bonferroni adjustment (P<0.05)
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Anastatus bifasciatus across years o

v 84% of the sites (60 out of 71) in 2020
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2020 2021 2022

v 81% of the sites (55 out of 68) in 2021
v 88% of the sites (51 out of 58) in 2022

Parasitism by A. bifasciatus (%)

Median tests followed by multiple comparisons with Bonferroni adjustment (P<0.05)
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Parasitoids emerged from eggs of non-target stink bug species

Egg Total Anastatus Holes by Trissolcus  Trissolcus Trissolcus Trissolcus Holes by  Acroclisoides Holes by Ooencyrtus

masses  eggs  bifasciatus Eupelmidae japonicus mitsukurii  basalis spp  Scelionidae sinicus Pteromalidae felenomicida N.D.
Nezara viridula 326 28704 640 (2.2) 659 (2.3) 2(<0.1) 58 (0.2) 386 (1.3) 28 (0.1) 7 (<0.1) 284 (1.0)
Dolycoris baccarum 107 1801 46 (2.6) 12 (0.7) 5 (0.3) 8 (0.4) 80 (4.4) 1(0.1) 8 (0.4) 9 (0.5) 117 (6.5)
Rhaphigaster nebulosa 60 821 23 (2.8) 38 (4.9) 15 (1.8) 73 (8.9) 14 (1.7) 66 (8.0)
Pentatomidae 18 457 5 (1.1) 3(<0.1) 16 (3.5) 186 (40.7)
Graphosoma italicum 23 331 1 (0.3) 10 (3.0) 13 (3.9) 28 (8.5) 23 (6.9)
Peribalus strictus 24 311 1 (0.3) 13 (4.2) 34 (10.9) 13 (4.2)
Acrosternum spp. 9 148 22 (14.9) 1(0.7)
Palomena prasina 6 139 9 (6.5)
Carpocoris spp. 8 112 26 (23.2) 6 (5.4)
Arma custos 2 37
Picromerus spp. 1 22
Coreidae 36 218 41 (18.8) 3 (1.4) 34 (15.6)
Gonocerus acuteangulatus 7 56 8 (14.3) 7 (12.5)
Reduviidae 3 76

Percentages of parasitsm are reported in brackets



CONCLUSIONS

v' The total parasitism rate fluctuated from 24% in 2020 to 14% in 2021.
v Natural mortality, predation and parasitoids suppressed =45% of BMSB eggs.

v Over the three-year sampling period, Anastatus bifasciatus was the most abundant and
widespread species in Emilia-Romagna.

v' The abundance and diffusion of Trissolcus mitsukurii has been gradually declining.

v' The abundance of Trissolcus japonicus increased over the years and the number of sites
where it was found increased as well.

v In 2021 and 2022, Trissolcus japonicus was found at sites in which it was released only in 2020
and in other sites where it had never been released. The individuals released appear to
have settled and overwintered.

v' Both exotic species showed negligible impact of on non-target bugs in the sampling areas
and in the sampling period.

v' The releases appear to have achieved the goal of contributing to the spread of Trlssolcus
japonicus in Emilia-Romagna. P
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