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The Afrotropical species Zaprionus tuberculatus Malloch. 
1932, known as vinegar or pomace fly, is a species of 
Afrotropical origin (Yassin, 2008) that colonized Europe 
(Yassin and David, 2010; Chireceanu et al., 2015; Raspi et al., 
2014, Ebejer, 2015), Asia (Yassin and David, 2010; Patlar et al., 
2012) and recently the Americas (Cavalcanti et al., 2021). 
The species has been recorded in three units of the federation 
in Brazil: the Federal District (Cavalcanti et al., 2021), 
São Paulo state (Mateus and Machado, 2022; Montes and 
Vilela, 2022), and Rio de Janeiro state (Faria and Bitner-Mathé, 
2023) collected by traps baited with fermented banana. Its 
presence raises the concern that its behavior is similar to 
that of other invasive drosophilids such as Zaprionus indianus 
Gupta, 1970 (Vieira et al., 2019) and Drosophila suzukii 
(Matsumura, 1931) (Garcia et al., 2022).

It is believed that exotic drosophilids, with geographical 
origins from different continents, probably reach new 
territories through passive diffusion, that is, the transport 
of fruits that were visually healthy but infested with 
insect eggs (Newbold et al., 2018, Garcia 2020a). These 
exotic drosophilid species represent a potential risk for 
biodiversity conservation, as they may outcompete native 
species and cause long-term environmental imbalances 
(Simberloff et al., 2013). In addition, many of these exotic 
drosophilids are generalist species that explore efficiently a 
wide range of native and exotic host plants (Valadão et al., 
2019). Therefore, their impacts can be environmental, 
economic, and social, given that some invasive drosophilids 
cause a reduction in production, increase in control costs, 
and make it difficult to export fruits, mainly to Europe 
and the United States (Garcia, 2020b; Garcia et al., 2022).

Zaprionus tuberculatus has been already recorded 
breeding on 49 species of 11 families of host plants (EPPO, 
2023). Knowledge of preferred and alternative host plants 
of invasive species with potential for pest status is essential 
for the development of integrated pest management 
programs in an Area Wide approach (Lee et al., 2015; 
Garcia, 2020b). This work aims to record the expansion of 
the area of occurrence of Z. tuberculatus and new records 
of host plants.

Fruits were randomly collected from Vitis labrusca Linnaeus 
cv Isabel (Vitaceae) (31º 35’ 54”S and 52º 28’ 28”W) located in 
the rural area, and fruits from the urban area (Butia capitata 
(Mart.) Becc., 1916 (Arecaceae); Eugenia uniflora Linnaeus, 
1753 (Myrtaceae), both (31º 45’ 40”S and 52º 19’ 51”W), and 
fruits from Psidium cattleianum Sabine, 1821 (Myrtaceae) 
(31º 45’ 42”S and 52º 19’ 52”W), all sampling were conducted 
in Pelotas, Rio Grande do Sul, Brazil, during January 2022 
to February, 2023.

Each fruit was weighed and placed in a plastic bottle 
containing two centimeters of extra fine vermiculite. 
The opening of the container was covered with a transparent 
fabric of the “voile” type. The containers were kept under 
controlled conditions (25 ± 3°C, 70 ± 10% RH, and 12 h 
photophase). After seven days, experimental observation 
was carried out, sucking (removing) the emerged insects 
and placing them in a 2 mL Eppendorf tube with 70% 
alcohol for later identification of the species. Fruits of 
E. uniflora were also evaluated, but in a smaller quantity 
than the others, so the methodology was modified, packing 
all the fruits collectively in the same container until the 
emergence of the insects. Zaprionus tuberculatus specimens 
were identified based on the diagnostic characteristics 
provided by Cavalcanti et al. (2021).

The infestation indexes were calculated in two ways: 
(1) by dividing the total number of flies obtained by the 
number of fruits in the sample (flies/fruit); or (2) by dividing 
the total number of flies by the total mass (kg) of fruits in 
the sample (flies/kg) (Garcia and Norrbom, 2011).

The first detection of Z. tuberculatus (Figure 1) occurred in 
January 2023. In the urban area of the city of Pelotas, it was 
recorded breeding in B. capitata, E. uniflora, and P. cattleianum; 
and in a preserved rural area, it was found infesting grape 
berries (V. labrusca cv Isabel). This information demonstrates 
that the invasion of this species is recent in the region.

In percentage terms, the fruits most infested by 
Z. tuberculatus were B. capitata (69.7%), V. labrusca L. (25.5%), 
and P. cattleianum (7.5%). The highest infestation rates related 
to the number of emerged flies per biomass were found in 
B. capitata (383 adults per kg), V. labrusca (429 adults per kg), 
and P. cattleianum (429 adults per kg) (Table 1).
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potential and niche distribution and to serve as a subsidy 
for future pest management programs.
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The number of host plants for Z. tuberculatus must be 
greater than that reported in the literature (EPPO, 2023) 
because the insects have been detected using traps in most 
published works, which makes it impossible to accurately 
associate with the hosts. The four host plants recorded in 
this work are new world records. Therefore, we suggest 
that the methodology used in our work should be used 
in future research aiming at the proper association of 
Z. tuberculatus with its hosts.

This record represents the southernmost occurrence of 
Z. tuberculatus in the Americas, given that the closest point 
is 1421 km away, which is fundamental for the construction 
of future studies of population dispersion, and models of 

Figure 1. Dorsal view of adult Zaprionus tuberculatus (A); Lateral view of adult Zaprionus tuberculatus (B) and characteristic tubercle 
of the species on the first pair of legs (C).

Table 1. Plants sampled with their respective number of fruits sampled (n), weight, abundance of Zaprionus tuberculatus average number 
of Z. tuberculatus specimens per fruit, and average number of flies Z. tuberculatus per kg.

Hosts plants n Weight Abundance Flies per fruit Flies per kg

Butia capitata (Mart.) Becc., 1916 (Arecaceae) 99 572.06 219 3.17 383

Eugenia uniflora L., 1753 (Myrtaceae) 50 * 4* * *

Psidium cattleianum Sabine, 1821 (Myrtaceae) 94 23.31 10 1.42 429

Vitis labrusca L. cv Isabel (Vitaceae) 47 32.61 14 1.16 429

Total 290 627.98 247 5.75 416

*Values not quantified.



Brazilian Journal of Biology, 2023, vol. 83, e273916 3/3

Expansion of the area of occurrence of Zaprionus tuberculatus

MATEUS, R.P. and MACHADO, L.P.B., 2022. Survey of Drosophilidae 
fauna in an interior Atlantic Forest fragment in Southeastern 
Brazil reveals the occurrence of the invasive Zaprionus 
tuberculatus. Drosophila Information Service, vol. 105, pp. 53-56.

MONTES, L.F. and VILELA, C.R., 2022. Zaprionus tuberculatus was 
collected in the metropolitan region of São Paulo, state of São 
Paulo, Brazil. Drosophila Information Service, vol. 105, pp. 56-59.

NEWBOLD, T., HUDSON, L.N., CONTU, S., HILL, S.L.L., BECK, 
J., LIU, Y., MEYER, C., PHILLIPS, H.R.P., SCHARLEMANN, 
J.P.W. and PURVIS, A., 2018. Widespread winners and 
narrow-ranged losers: land use homogenizes biodiversity 
in local assemblages worldwide. PLoS Biology, vol. 61, no. 12, 
pp. e2006841. http://dx.doi.org/10.1371/journal.pbio.2006841. 
PMid:30513079.

PATLAR, B., KOC, B., YILMAZ, M. and OZSOY, E.D., 2012. First records 
of Zaprionus tuberculatus (Diptera: Drosophilidae) from the 
Mediterranean Region, Turkey. Drosophila Information Service, 
vol. 95, pp. 94-96.

RASPI, A., GRASSI, A. and BENELLI, G., 2014. Zaprionus tuberculatus 
(Diptera Drosophilidae): first records from the European 
mainland. Bulletin of Insectology, vol. 67, no. 2, pp. 157-160.

SIMBERLOFF, D., MARTIN, J.L., GENOVESI, P., MARIS, V., WARDLE, 
D.A., ARONSON, J., COURCHAMP, F., GALIL, B., BERTHOU, E.G., 
PASCAL, M., PYSEK, P., SOUSA, R., TABACCHI, E. and VILA, 
M., 2013. Impacts of biological invasions: what’s what and 
the way forwaed. Trends in Ecology & Evolution, vol. 28, 
no. 1, pp. 58-66. http://dx.doi.org/10.1016/j.tree.2012.07.013. 
PMid:22889499.

VALADÃO, H., PROENÇA, C.E., KUHLMANN, M.P., HARRIS, S.A. and 
TIDON, R., 2019. Fruit‐ breeding drosophilids (Diptera) in the 
Neotropics: playing the field and specializing in generalism?. 
Ecological Entomology, vol. 44, no. 6, pp. 721-737. http://dx.doi.
org/10.1111/een.12769.

VIEIRA, J.G.A., WOLLMANN, J., SCHLESENER, D.C.H., MENDES, S.R. and 
GARCIA, F.R.M., 2019. Níveis de infestação de Zaprionus indianus 
(Diptera: Drosophilidae) em diferentes frutos hospedeiros. 
Revista de Ciências Agroveterinárias, vol. 18, no. 2, pp. 268-273. 
http://dx.doi.org/10.5965/223811711812019268.

YASSIN, A. and DAVID, J.R., 2010. Revision of the Afrotropical species 
of Zaprionus (Diptera, Drosophilidae), with descriptions of two 
new species and notes on internal reproductive structures 
and immature stages. ZooKeys, vol. 51, no. 51, pp. 33-72. 
http://dx.doi.org/10.3897/zookeys.51.380. PMid:21594121.

YASSIN, A., 2008. Molecular and morphometrical revision 
of the Zaprionus tuberculatus species subgroup (Diptera: 
Drosophilidae), with descriptions of two cryptic species. 
Annals of the Entomological Society of America, vol. 10, no. 6, 
pp. 978-988. http://dx.doi.org/10.1603/0013-8746-101.6.978.

Higher Education Personnel (CAPES) (Finance Code 001) 
for KJ’s doctoral scholarship. To Dr. Edison Zefa for taking 
the insect photos.

References

CAVALCANTI, F.A.G.S., RIBEIRO, L.B., MARINS, G., TONELLI, G.S.S.S., 
BÁO, S.N., YASSIN, A. and TIDON, R., 2021. Geographic expansion 
of an invasive fly: first record of Zaprionus tuberculatus (Diptera: 
Drosophilidae) in the Americas. Annals of the Entomological 
Society of America, vol. 115, no. 3, pp. 267-274. http://dx.doi.
org/10.1093/aesa/saab052.

CHIRECEANU, C., TEODORU, A. and CHIRILOAIE, A., 2015. 
The first detection of the fruit fly Zaprionus tuberculatus 
(Diptera: Drosophilidae) in the eastern part of Europe (Romania). 
Annals of the University of Craiova, vol. 20, pp. 377-382.

EBEJER, M.J., 2015. A short note on additional records of fruitfly 
(Diptera, Drosophilidae) from Malta. Bulletin of the Entomological 
Society of Malta, vol. 7, pp. 143.

EPPO, 2023 [viewed 7 April 2023]. Mini datasheet on Zaprionus 
tuberculatus (Diptera: Drosophilidae) [online]. EPPO. Available from: 
https://gd.eppo.int/download/doc/1437_minids_ZAPRTU.pdf/

FARIA, G.S. and BITNER-MATHÉ, B.C., 2023. Occurrence of Zaprionus 
tuberculatus on Southeastern Brazil coastal plain, in Rio de Janeiro. 
Drosophila Information Service, vol. 106, pp. 1-2.

GARCIA, F.R.M. and NORRBOM, A.L., 2011. Tephritoid flies 
(Diptera, Tephritoidea) and their plant hosts from the State of 
Santa Catarina in Southern Brazil. The Florida Entomologist, vol. 
94, no. 2, pp. 151-157. http://dx.doi.org/10.1653/024.094.0205.

GARCIA, F.R.M., 2020a. Introduction to Drosophila suzukii 
management. In: F.R.M. GARCIA, ed. Drosophila suzukii 
management. New York: Springer International Publishing, 
pp. 1-9. http://dx.doi.org/10.1007/978-3-030-62692-1_1.

GARCIA, F.R.M., 2020b. Basis for area-wide management of 
Drosophila suzukii in Latin America. In: Drosophila suzukii 
management. New York: Springer International Publishing, 
pp. 93-110. http://dx.doi.org/10.1007/978-3-030-62692-1_5.

GARCIA, F.R.M., LASA, R., FUNES, C.F. and BUZZETTI, K., 2022. 
Drosophila suzukii Management in Latin America: current 
status and perspectives. Journal of Economic Entomology, 
vol. 115, no. 4, pp. 1008-1023. http://dx.doi.org/10.1093/jee/
toac052. PMid:35595171.

LEE, J., DREVES, A., CAVE, A., KAWAI, S., ISAACS, R., MILLERE, J., 
VAN TIMMEREN, S. and BRUCK, D., 2015. Infestation of wild 
and ornamental noncop fruits by Drosophila suzukii (Diptera: 
drosophilidae). Annals of the Entomological Society of America, 
vol. 108, no. 2, pp. 117-129. http://dx.doi.org/10.1093/aesa/sau014.

https://doi.org/10.1371/journal.pbio.2006841
https://pubmed.ncbi.nlm.nih.gov/30513079
https://pubmed.ncbi.nlm.nih.gov/30513079
https://doi.org/10.1016/j.tree.2012.07.013
https://pubmed.ncbi.nlm.nih.gov/22889499
https://pubmed.ncbi.nlm.nih.gov/22889499
https://doi.org/10.1111/een.12769
https://doi.org/10.1111/een.12769
https://doi.org/10.5965/223811711812019268
https://doi.org/10.3897/zookeys.51.380
https://pubmed.ncbi.nlm.nih.gov/21594121
https://doi.org/10.1603/0013-8746-101.6.978
https://doi.org/10.1093/aesa/saab052
https://doi.org/10.1093/aesa/saab052
https://doi.org/10.1653/024.094.0205
https://doi.org/10.1007/978-3-030-62692-1_1
https://doi.org/10.1007/978-3-030-62692-1_5
https://doi.org/10.1093/jee/toac052
https://doi.org/10.1093/jee/toac052
https://pubmed.ncbi.nlm.nih.gov/35595171
https://doi.org/10.1093/aesa/sau014

