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Abstract

In recent years, the management of invasive stink bugs (Pentatomidae) has been a challenge in many regions of the world,
including the Neotropical, where four non-native species were detected in the last two decades. Species with invasive potential
include the yellow-spotted stink bug, Erthesina fullo (Thunberg). It is polyphagous and is known to cause damages to fruit
crops in Southeast Asia. Herein, we report for the first time the occurrence of E. fullo in Brazil (Santos, Sao Paulo). Nymphs
and adults have been recorded nearby the Harbor of Santos since November 2020. A fifth instar nymph was collected and
reared until adulthood. The insect was found feeding on Inga sp. leaves (Fabaceae), a plant restricted to the Neotropical
Region. The detection of multiple specimens in Santos, plus their ability to feed on native and or on cultivated plants, may

represent a threat to the Brazilian agribusiness and environment.
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Stink bugs (Pentatomidae) include some species with inva-
sive potential (McPherson 2018). Among the characteris-
tics that allow some species of stink bugs to establish in
non-native environments, are their polyphagous habits,
and their ability to survive under unfavorable conditions (as
overwintering), currently magnified by the climate changes
(Panizzi 2015; Esquivel et al. 2018). The more recent case
of an invasive pentatomid is the brown marmorated stink
bug (BMSB), Halyomorpha halys (Stal). It is currently
widespread in different regions of the world, causing prob-
lems in agriculture, the environment, and people’s homes
(Leskey et al. 2012; Inkley 2012). In the USA, other impor-
tant invasive species include Bagrada hilaris (Burmeister),
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Murgantia histrionica (Hahn), and Piezodorus guildinii
(Westwood) (McPherson 2018).

At least four non-native species of stink bugs have been
reported in the Neotropics, which invasive status are still
uncertain in some cases: Agonoscelis puberula Stal, reported
in Mexico, Jamaica, and Dominican Republic (Thomas et al.
2003); B. hilaris in Chile (Faindez et al. 2016); Chroanta
ornatula (Herrich-Schiffer) in the Dominican Republic
and Venezuela (Perez-Gelabert and Thomas 2005; Cazorla-
Perfetti and Morales-Moreno 2019); and H. halys in Puerto
Rico and Chile (Segarra-Carmona et al. 2015; Fatindez and
Rider 2017). Additionally, the cosmopolitan Nezara viridula
(L.) is widely distributed in the region, recorded since the
end of the eighteenth century (Esquivel et al. 2018). This list
also includes other true bugs, such as the black bean bug,
Brachyplatys subaeneus (Westwood) (Plataspidae) detected
in Panamé in 2012 (Aelio et al. 2012), and currently wide-
spread in other countries of the Central, North, and South
America (Afiino et al. 2020; Eger et al. 2020) and the Kudzu
Bug (Plataspidae) Megacopta cribraria (F.) which have been
recorded in the Southern United States since 2009 (Eger
et al. 2018).

Among the stink bug species with the potential to invade
new regions, the yellow-spotted stink bug (YSSB), Erthesina
fullo (Thunberg), has been highlighted in the last few years
(Mi et al. 2020). It is native from the Palearctic Region and
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recorded in Bangladesh, China, India, Indonesia, Japan,
Myanmar, Sri Lanka, and Vietnam (Rider 2006, CABI n.d.),
including other countries of Southeast Asia (website iNatu-
ralist.org—GBIF 2021) (Fig. 1A). The YSSB is a polypha-
gous species, feeding on leaves, flowers, shoots, or fruits
of at least 57 plants from 29 families (Mi et al. 2020). It is
a large species, with males reaching 220-230 mm (Wang
2015). The head is long and acuminate, mostly black with
a yellow midline that extends to the pronotum. Adult body
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Fig. 1 General distribution of Erthesina fullo (Thunberg), with new
records found in Brazil. A World map with the occurrences of Erthes-
ina fullo according to 2190 (accessed on May 31, 2021) research-
grade observations registered in iNaturalist.org. B Map of the Sao
Vicente Island in Sao Paulo State, southeastern Brazil. C Observa-
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coloration is black, with yellow spots on the dorsal surface,
including connexivum, tibia, and tarsus (Fig. 2C-E). The
labium always exceeds hind coxae, reaching the third up to
the fifth urosternite.

In 2014, a specimen of E. fullo was found in Temuka,
New Zealand (Mitchell 2014), however, new records were
not detected. Since 2017, it has been recorded in Tirana and
Durrés, Albania, where it was able to reproduce and survive
(Lupoli et al. 2020, 2021). These records call attention to
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tions of Erthesina fullo near the Harbor of Santos; green spot repre-
sent the collected specimen (latitude—23.9 S, longitude —46.3 W);
red spot represent the iNaturalist observation by @giulianol (https://
www.inaturalist.org/observations/73412688) on April 9, 2021


https://www.inaturalist.org/observations/73412688
https://www.inaturalist.org/observations/73412688
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Fig.2 Collected specimen.

A Fourth instar nymph. B

Fifth instar nymph. C-E

Adult female, deposited in the
Hemiptera Collection of Museu
de Zoologia of Universidade de
Sao Paulo (MZSP 190221); C
Dorsal view. D Frontal view. F
Lateral view, feeding of Inga
sp. leaves

the hitchhike ability of YSSB, by using containers and other
types of cargo to reach new regions, as observed in H. halys
(Aigner and Kuhar 2016).

Here, we report for the first time the presence of E. fullo
in the Neotropical Region based on four records found in
Santos, Sdo Paulo State, Southeastern Brazil. The first
record, a fourth instar nymph (Fig. 2A), was observed,
photographed, and submitted to the iNaturalist website in
November 2020 by Y. Lima. The nymph was found in a tree
of Inga sp. (Fabaceae) in the urban area, ca. 200 m from the
harbor of Santos, one of the major harbors in Brazil (Fig. 1C,
red spot). On February 19, 2021, a fifth instar nymph was
found on the same tree, which was photographed and col-
lected (Fig. 2B). The nymph was maintained in a plastic pot,
fed ad libitum with Inga sp. leaves and a piece of moistened
paper. The specimen molted to an adult (Fig. 2C-E) on Feb-
ruary 22, a female kept in the plastic pot up to February 26.
Then, it was cold anesthetized in a freezer and stored in
alcohol 99%. The specimen was deposited in the Hemiptera
collection of the Museu de Zoologia, Universidade de Sao
Paulo (MZSP 190221).

In a second observation, a photograph of an adult was
published on the iNaturalist website (www.inaturalist.
org/observations/73412688) on April 9, 2021, located at
a place nearby of the previous record (Fig. 1C, green spot).

Two other records were identified in the Facebook group
“Insetos do Brasil” dated April 24 and May 11, 2021,
without a specific location in the Santos area.

The detection of multiple live specimens, nymphs, and
adults of E. fullo in Brazil, indicates a possible establish-
ment of the species in the city of Santos. All records were
registered near the harbor, suggesting that they reached
Brazil on shiploads. Located on the coast of the Atlantic
Ocean and with a tropical climate, the annual average tem-
perature up to 20 °C found in Santos, may allow a multi-
voltine seasonal phenology to the species, as observed in
southern China (Zhou et al. 2000).

In its native range, E. fullo is recorded in 57 host plants
of 29 families, mostly trees and other perennial hosts
(Mi et al. 2020). The YSSB host range includes impor-
tant crops such as apple, apricot, cherry, grape, kiwifruit,
macadamia, peach, pear, plum, pomegranate, and some
woody ornamentals. The pest status can vary and depends
on the region and the associated crop. Significant damages
to kiwifruit (Shaanxi province) and pear (Hebei, Henan,
and Shaanxi province) are reported in China (Mi et al.
2020). The species is also pointed to as a potential nui-
sance pest. On the other hand, there is no record of the
YSSB on any important commodity crops, such as corn,
cotton, and soybean, which in Brazil include other native
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stink bugs as major pests (e.g., Panizzi 2015; Sosa-Gémez
et al. 2020).

Nevertheless, considering the polyphagous habits of E.
fullo, the plant diversity, and the extensive and varied agri-
cultural activity in Brazil, the surveillance of the species
is an important step toward its management. The installa-
tion of traps in the area and the constant inspection of citi-
zen science initiatives, such as iNaturalist and other online
resources, are important tools to contribute to the identifica-
tion and monitoring of this stink bug, as demonstrated to B.
subaenus (Eger et al. 2020), H. halys (Maistrello et al. 2016),
and E. fullo (Lupoli et al. 2020).

Acknowledgements We thank the Coordenacdo de Aperfeicoamento
de Pessoal de Nivel Superior (CAPES) for the funding to the first
author, Fundagcdo de Amparo a Pesquisa do Estado de Sdo Paulo
(FAPESP) for a research grant to CFS (Proc. n. 2018/09469-5), and
the Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico
(CNPq) for the Research Fellowship—Proc. 310747/2020-1 to JG,
and Proc. 313214/2017—4 to CFS. This publication was authorized by
the Brazilian Ministry of Agriculture, Cattle and Food Supply- MAPA
(document n° 362/2021/DSV/SDA/MAPA).

Author contribution R.B. and C.S.F. planned and designed the study
and wrote the manuscript. Y.L. made the observation and the pho-
tographs (Fig. 2) and reviewed the manuscript. J.G. designed and
reviewed the manuscript. All authors read and approved the manuscript.

Declarations

Conflict of interest The authors declare no competing interests.

References

Aelio A, Saltonstall K, Young V (2012) Brachyplatys vahlii (Fabricius,
1787), an introduced bug from Asia: first report in the Western
Hemisphere (Hemiptera: Plataspidae: Brachyplatidinae). Bioinva-
sions Rec 5:7-12. https://doi.org/10.3391/bir.2016.5.1.02

Aigner JD, Kuhar TP (2016) Lethal high temperature extremes of the
Brown Marmorated Stink Bug (Hemiptera: Pentatomidae) and
efficacy of commercial heat treatments for control in export ship-
ping cargo. J Agric Urban Entomol 32:1-6

Afino YJ, Sumba-Zhongor MB, Naranjo-Moran JA, Rodriguez R,
Santos-Murgas A, Zachrisson B (2020) Primer reporte de Brachy-
platys subaeneus (Westwood) (Heteroptera: Plataspidae) en
Ecuador y el listado sindptico de sus plantas hospedantes. Idesia
38:113-118. https://doi.org/10.4067/S0718-34292020000100113

CABI ISC (n.d.) Datasheet Report for Erthesina fullo. Available online:
https://www.cabi.org/ISC/datasheetreport/21901. Accessed on 27
May 2021

Cazorla-Perfetti D, Morales-Moreno P (2019) Presencia de Chroanta
ornatula (Herrich-Schaeffer) (Heteroptera:Pentatomidae) en
Sudamérica. Rev Chilena Entom 45:553-558. https://doi.org/10.
35249/rche.45.4.19.06

Eger JE, Pitcher AJ, Halbert SE, Penca C, Hodges AC (2020) First
report of Brachyplatys subaeneus (Westwood) (Hemiptera: Het-
eroptera: Plataspidae) in the United States. Insecta Mundi 814:1-6

@ Springer

Eger JE, Gardner WA, Greene JK, Jenkins TM, Roberts PM, Suiter DR
(2018). Megacopta cibraria (F.). In: McPherson JE (ed) Invasive
stink bugs and related species (Pentatomoidea): biology, higher
systematics, semiochemistry, and management. CRC Press, Boca
Raton

Esquivel J, Musolin D, Jones W, Rabitsch WG, Jeremy T, Schwertner
CF, Grazia J, McPherson RM (2018) Nezara viridula (L.). In:
McPherson JE (ed) Invasive stink bugs and related species (Pen-
tatomoidea): biology, higher systematics, semiochemistry, and
management. CRC Press, Boca Raton, pp 351-423

Fatindez EI, Rider DA (2017) The brown marmorated stink bug Halyo-
morpha halys (Stél, 1855) (Heteroptera: Pentatomidae) in Chile.
Arq Ent 17:305-307

Fatundez EI, Luer A, Cuevas AG, Rider DA, Valdebenito P (2016)
First record of the painted bug Bagrada hilaris (Burmeister,
1835) (Heteroptera: Pentatomidae) in South America. Arq Ent
16:175-179

GBIF.org (2021) GBIF Occurrence Download https://doi.org/10.
15468/dl.dcfmye

Inkley DB (2012) Characteristics of home invasion by the brown mar-
morated stink bug (Hemiptera: Pentatomidae). J] Entomol Sci 47:
125-130. https://doi.org/10.18474/0749-8004-47.2.125

Leskey TC, Hamilton GC, Nielsen AL et al (2012) Pest status of the
brown marmorated stink bugs Halyomorpha halys in the USA.
Outlooks Pest Menag 23:218-226. https://doi.org/10.1564/230ct
07

Lupoli R, Heyden T, Dioli P (2020) Erthesina Spinola, 1837 — a new
alien genus for Europe found in Albania (Hemiptera: Pentatomi-
dae). Heteroptera Polon - Acta Faunist 14:121-123. https://doi.
org/10.5281/zenodo.3882222

Lupoli R, Heyden T, Dioli P (2021) Confirmation of Erthesina fullo
(Thunberg, 1783)(Hemiptera:Pentatomidae) in Albania and its
host plants. Heteroptera Polon - Acta Faunist 15:101-102. https://
doi.org/10.5281/zenodo.4918310

Maistrello L, Dioli P, Bariselli M, Mazzoli GL, Giacalone-Forini I
(2016) Citizen science and early detection of invasive species:
phenology of first occurrences of Halyomorpha halys in Southern
Europe. Biol Invasions 18:3109-3116. https://doi.org/10.1007/
$10530-016-1217-z

McPherson JE (2018) Invasive stink bugs and related species (Pen-
tatomoidea): biology, higher systematics, semiochemistry, and
management. CRC Press, Boca Raton

Mi Q, Zhang J, Gould E, Chen J, Sun J, Zhang F (2020) Biology,
ecology, and management of Erthesina fullo (Hemiptera: Pen-
tatomidae): a review. Insects 11:1-18. https://doi.org/10.3390/
insects11060346

Mitchell C (2014) Yellow spotted stink bug found in NZ. The Timaru
Herald (Nov 13 2014). Available online: https://www.stuff.co.nz/
business/farming/cropping/63163690/. Accessed on 27 May 2021

Panizzi AR (2015) Growing problems with stink bugs (Hemiptera: Het-
eroptera: Pentatomidae): species invasive to the U. S. and potential
Neotropical invaders. Am Entomol 61:223-233

Perez-Gelabert DE, Thomas D (2005) Stink bugs (Heteroptera: Pen-
tatomidae) of the island of Hispaniola, with seven new species
from Dominican Republic. Boletin de la S.E.A. 37:319-352

Rider DA (2006) Family Pentatomidae. In: Catalogue of the Heter-
optera of the Palaearctic Region. Volume 5. Pentatomomorpha
II. The Netherlands Entomological Society, Amsterdam, xiii +
550 pp

Segarra-Carmona AE, Franqui RA, Pérez-Martinez H, Morales-Gra-
jales A (2015) New records for stink bugs (Heteroptera: Pentato-
midae) in Puerto Rico. J Agric Univ PR 99:167-178. https://doi.
org/10.46429/jaupr.v99i2.3032

Sosa-Gomez DR, Corréa-Ferreira BS, Kraemer B, Pasini A, Husch
PE, Vieira CED, Martinez CBR, Lopes ION (2020) Prevalence,
damage, management and insecticide resistance of stink bug


https://doi.org/10.3391/bir.2016.5.1.02
https://doi.org/10.4067/S0718-34292020000100113
https://www.cabi.org/ISC/datasheetreport/21901
https://doi.org/10.35249/rche.45.4.19.06
https://doi.org/10.35249/rche.45.4.19.06
https://doi.org/10.15468/dl.dcfmye
https://doi.org/10.15468/dl.dcfmye
https://doi.org/10.18474/0749-8004-47.2.125
https://doi.org/10.1564/23oct07
https://doi.org/10.1564/23oct07
https://doi.org/10.5281/zenodo.3882222
https://doi.org/10.5281/zenodo.3882222
https://doi.org/10.5281/zenodo.4918310
https://doi.org/10.5281/zenodo.4918310
https://doi.org/10.1007/s10530-016-1217-z
https://doi.org/10.1007/s10530-016-1217-z
https://doi.org/10.3390/insects11060346
https://doi.org/10.3390/insects11060346
https://www.stuff.co.nz/business/farming/cropping/63163690/.
https://www.stuff.co.nz/business/farming/cropping/63163690/.
https://doi.org/10.46429/jaupr.v99i2.3032
https://doi.org/10.46429/jaupr.v99i2.3032

Occurrence of the Yellow-Spotted Stink Bug Erthesina fullo (Thunberg) (Hemiptera:... 329

populations (Hemiptera: Pentatomidae) in commodity crops. Zhou YS, Yin ZH, Luo GL, Wang SL, Lu J, Zhu TG, Fan J, Li ZX

Agric Forest Entomol 22:99-118 (2000) Occurrence of Erthesina fullo (Thunberg) and its control.
Thomas D, Eger JE, Jones W, Ortega-Leon G (2003) The African Clus- J Southwest Agric Univ 22:234-236

ter Bug, Agonoscelis puberula (Heteroptera: Pentatomidae), estab-

lished in the new world. Florida Entomol 86:151-153. https:// Publisher's note Springer Nature remains neutral with regard to

doi.org/10.1653/0015-4040(2003)086[0151: TACBAP]2.0.CO;2 jurisdictional claims in published maps and institutional affiliations.
Wang QY (2015) Erthesina fullo. In: Crop disease and insect pests in

China, Institute of Plant Protection, Chinese Academy of Agri-

cultural Sciences, China Society of Plant Protection, China Agri-

culture Press, Beijing, China pp 965-967

@ Springer


https://doi.org/10.1653/0015-4040(2003)086[0151:TACBAP]2.0.CO;2
https://doi.org/10.1653/0015-4040(2003)086[0151:TACBAP]2.0.CO;2

	Occurrence of the Yellow-Spotted Stink Bug Erthesina fullo (Thunberg) (Hemiptera: Pentatomidae) in Brazil, a Polyphagous Species from Asia
	Abstract
	Acknowledgements 
	References




