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ABSTRACT

Here we report the first detection of Halyomorpha halys (Stéal, 1855) in Bordeaux vineyards.
The species is native to Eastern Asia and was introduced to France in 2012. Halyomorpha halys
is highly polyphagous and causes significant damage to various crops, including grapevines.
From 2018 to 2020, Pentatomidae species were collected in vineyards in the Bordeaux region.
In 2020, the first nymphs and adults of H. halys were identified in the plot centres. The study
emphasizes the need for field population monitoring in risk assessment and, consequently, risk
management.
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INTRODUCTION

The number of invasive species continuously increases
worldwide (Simberloff et al., 2013) and this is primarily
attributed to human trade and transport. As their numbers
increase, these species can have ecological and/or economic
implications; but eradicative or corrective measures
can be implemented in response (Renault et al., 2021;
Simberloff, 2003; Simberloff et al., 2013). In Europe, the
trade of fruits presents an entry channel for exotic pests
(Suffert et al., 2018) and thus poses a particular risk.
During phytosanitary import inspections over the past
twenty years, many invasive insects have been detected
or intercepted from different regions of the world in
France (Balmeés and Mouttet, 2019; Mouttet et al., 2020;
Touroult et al., 2016). Among these, some were not detected
or intercepted, as was the case for the dramatic introduction
of the Asian yellow-legged hornet (Monceau et al., 2014) or
of Drosophila suzukii Matsumara.

Another example of an invasive species affecting grapes
is the brown marmorated stink bug, Halyomorpha halys
(Stal, 1855) (Hemiptera, Pentatomidae). Native to East Asia
(Hoebeke and Carter, 2003; Lee et al., 2013), this highly
polyphagous species causes significant damage to many crops,
including grapevines (Vitis vinifera L.) (McPherson, 2018).
H. halys was detected for the first time in Europe in 2004 in
Liechtenstein and the first outbreaks were declared in 2007
in Zurich, Switzerland (Wermelinger et al., 2008). In France,
the first record dates back to 2012 in the Alsace region
(Callot and Brua, 2013; Streito et al., 2014). Since then, this
insect has spread through the country and its presence was
reported in 2013 in Paris (Garrouste et al., 2014), in 2015
in Toulouse and the Landes region (located in the south of
Bordeaux) (Labatut and Géry, 2019) and in 2018 in urban
areas near Bordeaux (Maurel ef al., 2016; Streito et al., 2020).

Grapevines are some of the most important crops cultivated
in the Bordeaux region and are also one of the host plants of
H. halys. Indeed, in North American vineyards, all
development stages can be found on the plants, from eggs
to adults (Basnet et al., 2015). Nymphs and adults feed on
and damage the grapes (Smith et al., 2014). Damage can
be observed in the vineyard and/or in derived products
(Nielsen et al., 2016). By feeding on the fruit with its
mouthparts, injecting saliva and sucking up the plant
fluid, the insect causes declines in the quality and yields
of grapes, especially post-veraison (Basnet et al., 2015;
Smith et al., 2014). Moreover, damages to the berries may
lead to aromatic deviations in the wine. If bugs are collected
along with clusters and transported in bins to wineries,
which is possible for nymphs, they can impact the odour or
flavour of the product when crushed along with the berries.
The presence of released defensive odours can change
the flavour of the wine and is detectable by humans
(Kehrlietal.,2021; Mohekaretal.,2017; Pfeifferet al.,2012).

For the Bordeaux region, at this time, no Pentatomidac
was referenced as a clear pest to grapevines
(Boudon-Padieu et al., 2000). However, populations of

H. halys are constantly increasing in the south of France
(Hamidi et al., 2019; Streito et al., 2020) and are becoming
a major concern for French winegrowers. Monitoring is
required to deploy anticipatory control strategies against the
pest. The study aimed to collect individuals from the stink
bug community in vineyards and surrounding hedges in the
Bordeaux region to detect the presence of H. halys.

MATERIALS AND METHODS

1. Study sites

The experiment was conducted in conventional Merlot
grapevines for wine production. Plots were located in
the Bordeaux region, within a 5 km radius from the city
of Libourne, France and were designated as follows:
Pomerol 1 (44°55°47.2”N 0°12°31.1”W, 11 m as.l),
Pomerol 2 (44°55°37.8”N 0°11°29.2”W, 39 m as.l.)
and Fronsac (44°55°22.4”N 0°16’38.5"W, 84 m as.l).
The mean distance between plots was 4.6 + 2.3 km.
The hedges and centres of the vines were monitored. In
Pomerol 2, only the centre of the plot was monitored. Between
May and August, all plots were treated against fungal
diseases. Mating disruption was used against grape berry
moths and natural or synthetic pyrethrins against leafthoppers.
Hedges were composed of various species surrounding
the grapevines: bushes (Rubus fruticosus L. aggr. and
wild Vitis sp.), trees (Quercus robur L., Pinus pinaster Aiton,
Robinia pseudoacacia L. and Acer campestre L.) and shrubs
(Corylus avellana L., Prunus spinosa L., Crataegus
monogyna Jacq. and Sambucus nigra L.). All species were
controlled at least one time during the monitoring period.

2. Monitoring and identification of
Pentatomidae species

From 2018 to 2020, adults and nymphs were collected
in spring (mid-May), summer (mid-July) and before the
harvest (end of August). At each sampling date, insects
were collected by beating techniques in the morning at
cooler temperatures when insects were relatively motionless
(Muneret et al., 2019). In grapevine plots, two transects of
ten vines each were sampled. On each transect, sampling was
carried out on one side by sampling five vines on one row,
then completed by sampling the same number of vines on
the opposite row. Only one transect was carried out over an
equivalent length of 20 vines on one side only and this was
performed in the border exposed on the vineyard side.

Stink bugs were collected and stored in 70 % alcohol and
identified under a stereomicroscope in the laboratory. Insects
were counted and their phenological stages were determined
according to the identification key of French Pentatomidae
(Lupoli and Dusoulier, 2015).

RESULTS

In the vineyard centre, 18 Pentatomidae specimens
were collected (Table 1). Among them were: 38.9 % of
H. halys, 22.2 % of Dolycoris baccarum L., 16.7 % of
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TABLE 1. Total number of Halyomorpha halys and other species of Pentatomidae recorded inside the vineyard plots

and in the edges of these plots in 2018, 2019 and 2020.

Year Plot Species Centre of the vine plot Hedge of the vine plot
Halyomorpha halys 0 0
2018 Pomerol 1
Other Pentatomidae 3(0) 23 (9)
Halyomorpha halys 0 0
2019 Fronsac
Other Pentatomidae 8(2) 15 (1)
Halyomorpha halys 3(33) 5(12)
Pomerol 1
Other Pentatomidae 0 8(0)
Halyomorpha halys 2(2) 0
2020 Fronsac
Other Pentatomidae 0 10 (4)
Halyomorpha halys 2(1) N/A
Pomerol 2
Other Pentatomidae 0 N/A

N/A: data not collected; number of nymphs in brackets.

Aelia acuminata L., 5.6 % of Nezara viridula L., 5.6 % of
Palomena prasina L. and 11.1 % of undetermined species.

In the hedges, 61 Pentatomidae specimens were collected
(table 1). Among them were: 23.0 % of undetermined
species, 18.0 % of N. viridula, 18.0 % of P. prasina, 8.2 %
of A. acuminata, 8.2 % of H. halys, 8.2 % of Neottiglossa
leporina L., 6.6 % of Rhaphigaster nebulosa Poda., 3.3 % of
D. baccarum, 1.6 % of Acrosternum heegeri Fieber, 1.6 % of
Carpocoris purpureipennis (De Geer), 1.6 % of Eysarcoris
aeneus Scopoli and 1.6 % of Eurydema oleracea L.

Almost all H. halys specimens collected in the fields were
nymphs. Halyomorpha halys specimens were collected in
2020, while none were observed in 2018 and 2019 (Table 1).
Field observations showed that eggs of H. halys were present
under grapevine leaves (personal observations, Rouzes)
(Figure 1). Therefore, all stages were found in the vineyards
analysed. Additionally, adults and nymphs were observed on
grapevines close to vineyards close to harvest in 2020.

DISCUSSION

The present study highlights the establishment of the
exotic pest species H. halys in the Bordeaux vineyard area.
However, according to observations, the population is
currently relatively low. The pest was recently introduced
in France and its population is quickly increasing across the
country (Streito et al., 2021), raising concerns to farmers.

Our observations indicate that H. halys arrived in the
Bordeaux vineyards in 2020. The presence of nymphs
in the centres of all three sampled plots shows that the

insect is well-established. It is well-known that H. halys
needs to feed on different host species to complete
its life cycles (Acebes-Doria et al., 2016), leading to
the movement of adults and nymphs throughout the
landscape (Acebes-Doria et al., 2017; Blaauw et al., 2019;
Nielsen and Hamilton, 2009). Hedges and crops surrounding
the vineyards include several alternative host plant species,
such as tree of heaven, kiwis, apples, maples, plums and hazel
trees, particularly conducive to the establishment of this pest
(Haye et al., 2014; Hedstrom et al., 2014; McPherson, 2018).
A rise in edge populations is expected and should therefore
be monitored. The phenomenon is known as the border effect
(Basnet et al., 2015) or spillover (Tscharntke et al., 2005).
Nonetheless, the low number of individuals and the limited
diversity recorded of bugs in the plots allow the vineyard
plot to be deemed an ecological zone not well adapted to
most of these species. These pentatomids are otherwise only
observed as adults.

Palomena prasina was cited as a very occasional pest
in southeastern France and around the Mediterranean
(Galet, 1982); the species is currently an emerging
pest in southern France but mainly affects apples and
hazelnuts (Hamidi et al., 2022; Streito and Bout, 2019).
Nezara viridula is an exotic pest species currently on the rise
in France (Streito and Bout, 2019) but not referenced as a
serious pest of grapevines (McPherson, 2018). Eurydema
oleracea was also captured, but only in the edge samples,
and the species is known to feed on mainly cruciferous plants
species (Piersanti et al., 2020). Rhaphigaster nebulosa,
D. baccarum, C. purpureipennis and N. viridula are common
hedge species of surrounding vineyards and not mentioned
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FIGURE 1. Nymphs as well as an egg clutch of Halyomorpha halys on grapevine plants (Photo credit: R. Rouzes).

as pests of grapevines (Franin et al., 2021). Until the present
study, and according to previous knowledge, no Pentatomidae
species was referenced as a clear pest to grapevines
(Boudon-Padieu ef al., 2000).

CONCLUSION

Our monitoring is the first report of Halyomorpha halys in
the French vineyard. This species has joined the community
of Pentatomidae bugs present in these agroecosystems, at
least in the Bordeaux wine production areas. The presence
of nymphs in the centres of the plots show that the pest can
develop in vineyard agroecosystems and pose a growing
threat to wine production. Therefore, monitoring H. halys
in French vineyards is important for risk assessment and,
consequently, in risk management.

ACKNOWLEDGEMENTS

We are thankful to the winegrowers for granting access to
their fields and their interest in the project. Rachid Hamidi
was supported by the following grant: [FEDER FSE 2019
7838010 (REPLIK)].

REFERENCES

Acebes-Doria, A. L., Leskey, T. C., & Bergh, J. C. (2016). Host plant
effects on Halyomorpha halys (Hemiptera: Pentatomidae) nymphal
development and survivorship. Environmental Entomology, 45(3),
663-670. https://doi.org/DOI:10.1093/ee/nvw018

Acebes-Doria, A. L., Leskey, T. C., & Bergh, J. C. (2017).
Temporal and Directional Patterns of Nymphal Halyomorpha halys
(Hemiptera: Pentatomidae) Movement on the Trunk of Selected Wild
and Fruit Tree Hosts in the Mid-Atlantic Region. Environmental
Entomology, 46(2), 258-267. https://doi.org/10.1093/ee/nvw164

Balmes, V., & Mouttet, R. (2019). The drosophilid risk on
imports. EPPO Bulletin, 49(1), 122-126. https://doi.org/https://doi.
org/10.1111/epp.12536

Basnet, S., Kuhar, T. P., Laub, C. A., & Pfeiffer, D. G. (2015).
Seasonality and Distribution Pattern of Brown Marmorated Stink
Bug (Hemiptera: Pentatomidae) in Virginia Vineyards. Journal of
Economic Entomology, 108(4), 1902-1909. https://doi.org/10.1093/
jee/tov124

Blaauw, B. R., Hamilton, G., Rodriguez-Saona, C., & Nielsen, A. L.
(2019). Plant Stimuli and Their Impact on Brown Marmorated Stink
Bug Dispersal and Host Selection [Original Research]. Frontiers in
Ecology and Evolution, 7. https://doi.org/10.3389/fevo.2019.00414

Boudon-Padieu, E., Esmenjaud, D., Kreiter, S., Roehrich,
R., Sforza, R., Stockel, J., & van Helden, M. (2000). Les ravageurs
de la vigne. Féret.

Callot, H., & Brua, C. (2013). Halyomorpha halys (Stal, 1855),
la Punaise diabolique, nouvelle espéce pour la faune de France
(Heteroptera Pentatomidae). L 'Entomologiste, 69(2), 69-71.

Franin, K., Franin, G. K., Maricic, B., Marcelic, S., Pavlovic,
M., Kos, T., . . . Laznik, Z. (2021). True bugs (Heteroptera)
assemblage and diversity in the ecological infrastructures around
the Mediterranean vineyards. Bulletin of Insectology, 74(1), 65-78.

Galet, P. (1982). Les maladies et les parasites de la vigne. Tome I1:
Les parasites animaux. Paysans du Midi.

Garrouste, R., Nel, P., Nel, A., Horellou, A., & Pluot-Sigwalt,
D. (2014). Halyomorpha halys (Stal 1855) en Ile de France
(Hemiptera: Pentatomidae: Pentatominae): surveillons la punaise
diabolique. Annales de la Société entomologique de France (NS),
50(3-4), 257-259. https://doi.org/10.1080/00379271.2014.990250

Hamidi, R., Calvy, M., Valentie, E., Guignet, J., Thomas, M.,
& Tavella, L. (2022). Symptoms resulting from the feeding of
true bugs to growing hazelnuts. Entomologia Experimentalis et
Applicata, In press.

Hamidi, R., Tavella, L., & Thomas, M. (2019). Répartition de
la punaise diabolique, Halyomorpha halys, a [’aide de pieges
a phéromones: focus sur le Sud-Ouest de la France 6¢éme
journées du GDR MediatEC, Lille. https://doi.org/10.13140/
RG.2.2.31720.34565

256 | volume 56-1 | 2022

OENO One | By the International Viticulture and Enology Society


https://oeno-one.eu/
https://ives-openscience.eu/

Haye, T., Hoelmer, K. A., Rossi, J. P., Streito, J.-C. (2014). Analyse
de risque phytosanitaire express Halyomorpha halys - la punaise
diabolique. Rapport d’expertise scientifique collective, ANSES.

Hedstrom, C. S., Shearer, P. W., Miller, J. C., & Walton, V. M.
(2014). The Effects of Kernel Feeding by Halyomorpha halys
(Hemiptera: Pentatomidae) on Commercial Hazelnuts. Journal of
Economic Entomology, 107(5), 1858-1865. https://doi.org/10.1603/
ecl4263

Hoebeke, E. R., & Carter, M. E. (2003). Halyomorpha halys (Stal)
(Heteroptera: Pentatomidae): a polyphagous plant pest from Asia
newly detected in North America. Proceedings of the Entomological
Society of Washington, 105(1), 225-237.

Kebhrli, P., Rosti, J., Lorenzini, F., Deneulin, P., & Linder, C. (2021).
Influence of processed Halyomorpha halys bugs on the aroma and
taste of ‘Chardonnay’ and ‘Merlot’ musts and wines. Vitis, 60(1),
43-50. https://doi.org/10.5073/vitis.2021.60.43-50

Labatut, S., & Géry, C. (2019). Premicres observations en
Gironde de la Punaise diabolique Halyomorpha halys (Stal, 1855)
(Hemiptera Pentatomidae). Les Bulletins de la Société Linnéenne de
Bordeaux,, 47(1/2), 136-138.

Lee, D.-H., Short, B. D., Joseph, S. V., Bergh, J. C., &
Leskey, T. C. (2013). Review of the biology, ecology, and
management of Halyomorpha halys (Hemiptera: Pentatomidac)
in China, Japan, and the Republic of Korea. Environmental
Entomology, 42(4), 627-641. https://doi.org/https://doi.org/10.1603/
EN13006

Lupoli, R., & Dusoulier, F. (2015). Les Punaises Pentatomoidea de
France. Editions Ancyrosoma.

Maurel, J.-P., Blaye, G., Valladares, L., & Cochard, P.-O. (2016).
Halyomorpha halys (Stal, 1855), 1a punaise diabolique en France, a
Toulouse (Heteroptera; Pentatomidae). Carnets Natures, 3, 21-25.

McPherson, J. E. (2018). Invasive stink bugs and related species
(Pentatomoidea): biology, higher systematics, semiochemistry, and
management. CRC Press. https://doi.org/10.1201/9781315371221

Mohekar, P., Osborne, J., Wiman, N. G., Walton, V., &
Tomasino, E. (2017). Influence of winemaking processing steps on
the amounts of (E)-2-decenal and tridecane as off-odorants caused
by brown marmorated stink bug (Halyomorpha halys). Journal of
Agricultural and Food Chemistry, 65(4), 872-878. https://doi.org/
https://doi.org/10.1021/acs.jafc.6b04268

Monceau, K., Bonnard, O., & Thiéry, D. (2014). Vespa velutina:
a new invasive predator of honeybees in Europe. Journal of Pest
Science, 87(1), 1-16. https://doi.org/https://doi.org/10.1007/s10340-
013-0537-3

Mouttet, R., Balmés, V., Pierre, E., Ramel, J.-M., Reynaud, P, &
Streito, J.-C. (2020). Ravageurs et auxiliaires: insectes ravageurs
introduits en France métropolitaine entre 2014 et 2020 Phytoma-La
Défense des Végétaux, 738, 18-23.

Muneret, L., Auriol, A., Bonnard, O., Richart-Cervera, S.,
Thiéry, D., & Rusch, A. (2019). Organic farming expansion drives
natural enemy abundance but not diversity in vineyard-dominated
landscapes. Ecology and Evolution, 9(23), 13532-13542. https://
doi.org/https://doi.org/10.1002/ece3.5810

Nielsen, A. L., & Hamilton, G. C. (2009). Life History of the
Invasive Species Halyomorpha halys (Hemiptera: Pentatomidae)
in Northeastern United States. Annals of the Entomological Society
of America, 102(4), 608-616. https://doi.org/10.1603/008.102.0405

Nielsen, A. L., Rivera, M., Polk, D., Leskey, T. C., Morrison, R.,
Dalton, D, . . . Pfeiffer, D. G. (2016). Integrated Pest Management

for Brown Marmorated Stink Bug in Grapes. Brown Marmorated

Stink Bug SCRI CAP Vineyard Crop Commodity Team in
conjunction with the Northeastern IPM Center. http:/www.
stopbmsb.org/managing-bmsb/management-by-crop/grapes/

Pfeiffer, D. G., Leskey, T. C., & Burrack, H. J. (2012). Threatening
the harvest: The threat from three invasive insects in late season
vineyards. In Arthropod Management in Vineyards: (pp. 449-474).
Springer. https://doi.org/DOI:10.1007/978-94-007-4032-7 19

Piersanti, S., Rebora, M., Ederli, L., Pasqualini, S., & Salerno,
G. (2020). Role of chemical cues in cabbage stink bug host plant
selection. Journal of Insect Physiology, 120, 103994. https://doi.
org/doi:10.1016/j.jinsphys.2019.103994

Renault, D., Manfrini, E., Leroy, B., Diagne, C., Ballesteros-Mejia,
L., Angulo, E., & Courchamp, F. (2021). Biological invasions in
France: Alarming costs and even more alarming knowledge gaps.
NeoBiota, 67, 191. https://doi.org/10.3897/neobiota.67.59134

Simberloff, D. (2003). How much information on population biology
is needed to manage introduced species? Conservation Biology,
17(1), 83-92. https://doi.org/10.1046/j.1523-1739.2003.02028.x

Simberloff, D., Martin, J.-L., Genovesi, P., Maris, V., Wardle, D. A.,
Aronson, J., . . . Pascal, M. (2013). Impacts of biological invasions:
what’s what and the way forward. Trends in Ecology & Evolution,
28(1), 58-66. https://doi.org/10.1016/j.tree.2012.07.013

Smith, J. R., Hesler, S. P., & Loeb, G. M. (2014). Potential impact of
Halyomorpha halys (Hemiptera: Pentatomidae) on grape production
in the Finger Lakes region of New York. Journal of Entomological
Science, 49(3), 290-303. https://doi.org/doi.org/10.18474/0749-
8004-49.3.290

Streito, J. C., & Bout, A. (2019). “Oh punaise!” Vous avez dit
punaises! Phytoma-La Défense des Végétaux, 722, 49-52.

Streito, J. C., Chartois, M., Pierre, E., Dusoulier, F., Armand, J. M.,
Gaudin, J., & Rossi, J.-P. (2021). Citizen science and niche modeling
to track and forecast the expansion of the brown marmorated
stinkbug Halyomorpha halys (Stél, 1855). Scientific Reports, 11(1),
1-14. https://doi.org/doi.org/10.1038/s41598-021-90378-1

Streito, J. C., Chartois, M., Pierre, E., & Rossi, J. P. (2020). Beware
the brown marmorated stink bug! Original language of the article:
English. IVES Technical Reviews, Vine and Wine. https://doi.org/
https://doi.org/10.20870/IVES-TR.2020.3304

Streito, J. C., Rossi, J. P., Haye, T., Hoelmer, K., & Tassus, X.
(2014). La punaise diabolique a la conquéte de la France. Phytoma-
La Défense des Végétaux, 677, 26-30.

Suffert, M., Wilstermann, A., Petter, F., Schrader, G., &
Grousset, F. (2018). Identification of new pests likely to be
introduced into Europe with the fruit trade. EPPO Bulletin, 48(1),
144-154. https://doi.org/https://doi.org/10.1111/epp.12462

Touroult, J., Witté, 1., Thévenot, J. (2016). Construction d’un
indicateur d’évolution de la distribution des espéces exotiques
envahissantes en France métropolitaine. Rapport SPN 2016-90.

Tscharntke, T., Rand, T. A., & Bianchi, F. J. (2005). The landscape
context of trophic interactions: insect spillover across the crop-
noncrop interface. Annales Zoologici Fennici, 42(4), 421-432.

Wermelinger, B., Wyniger, D., & Forster, B. (2008). First
records of an invasive bug in Europe: Halyomorpha halys Stal
(Heteroptera: Pentatomidae), a new pest on woody ornamentals
and fruit trees? Mitteilungen-Schweizerische Entomologische
Gesellschaft, 81(1/2), 1.

OENO One | By the International Viticulture and Enology Society

2022 | volume 56-1 | 257


https://oeno-one.eu/
https://ives-openscience.eu/



