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A taste for fruit: first record of Rekoa marius (Lucas, 1857) (Lepidoptera:
Lycaenidae: Eumaeini) on Averrhoa carambola L. (Oxalidales: Oxalidaceae)

Gusto por la fruta: primer registro de Rekoa marius (Lucas, 1857) (Lepidoptera:
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Abstract. Information on the natural history of Rekoa marius (Lucas, 1857) is presented through the
first record of the species on Averrhoa carambola L. The larvae of this lepidopteran were collected on A.
carambola and reared under laboratory conditions. Eggs were found on the flower bud, inflorescence
and peduncle near the flower. All larval stages feed on flower buds, while the last larval stage also
feeds on green and ripe fruits. Pupae with egress holes of different diameters were found, probably
of parasitoids. Since Oxalidaceae species are rich in oxalic acid, R. marius may be a potential model
for future studies on the mechanisms involved in the response of this species to oxalic acid present
in its host plant.

Key words: Brazil; hairstreak; immature; Neotropical region; star fruit.

Resumen. Se presenta informacién sobre la historia natural de Rekoa marius (Lucas, 1857) a través del
primer registro de la especie en Averrhoa carambola L. Las larvas de este lepidéptero fueron recolectadas
en A. carambola y criadas en condiciones de laboratorio. Los huevos fueron encontrados en el botén
floral, la inflorescencia y el pedidnculo cerca de la flor. Todos los estadios larvarios se alimentan
de botones florales, mientras que el tltimo estadio larval también se alimenta de frutos verdes y
maduros. Se encontraron pupas con orificios de emergencia de diferentes didmetros, probablemente
de parasitoides. Dado que las especies de Oxalidaceae son ricas en acido oxalico, R. marius puede
ser un modelo potencial para realizar futuros estudios sobre los mecanismos involucrados en la
respuesta de esta especie al dcido oxdlico presente en su planta hospedante.

Palabras clave: Brasil; carambola; hairstreak; inmaduro; regién neotropical.

The genus Rekoa Kaye, 1904 comprises seven species widely distributed in the Neotropical
region, with records reaching as far as southern Texas (United States of America), with Rekoa
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marius (Lucas, 1857) being one of the most common species, occurring in disturbed, wet and
dry habitats (Robbins 1991). The hairstreak larvae feed on diverse botanical plant families,
with polyphagy being common (Robbins and Aiello 1982; Silva et al. 2011; Kaminski et al. 2012).
Larvae of Rekoa species have been recorded on Boraginaceae, Asteraceae (=Compositae),
Combretaceae, Fabaceae (=Leguminoseae), Malpighiaceae, Melastomataceae, Ochnaceae,
Polygonaceae, Solanaceae, Ulmaceae and Verbenaceae (Robbins 1991). For the polyphagous
larvae of R. marius are reported Apocynaceae, Araliaceae, Bignoniaceae, Boraginaceae,
Combretaceae, Fabaceae, Malpighiaceae, Melastomataceae, Myrtaceae, Ochnaceae,
Polygonaceae, Proteaceae, Sapindaceae, Verbenaceae and Vochysiaceae (Monteiro 1991;
Robbins 1991; Torezan-Silingardi 2007; Silva et al. 2011).

Another family reported as food for lycaenids is Oxalidaceae, however, only for hairstreaks
of the African region (Robinson et al. 2023). In Brazil, the only records on Oxalidaceae are
limited to Hemiargus hanno (Stoll, 1790) (Polyommatini) (Barcant 1970) and Strymon bubastus
(Stoll, 1780) (Eumaeini) (Silva et al. 2011, 2016). Oxalidaceae is widely distributed throughout
the world, mainly in tropical and subtropical regions (Shaw 2022). In Brazil, approximately
103 species are recorded, in three genera of Oxalidaceae: Averrhoa L., Biophytum DC. and
Oxalis L. (Abreu and Fiaschi 2015). Averrhoa occurs subspontaneously (Souza and Lorenzi
2008), with Averrhoa carambola L. (star fruit), native to Indonesia and Malaysia, introduced
and widely distributed in Brazil (Oliveira and Abreu 2020), mainly in gardens.

In the last years, studies on chemical ecology have investigated the aspects involving
the interaction amongst host plants or food plants and butterflies, both in relation to the
immune response of larva and in understanding how the biochemistry of plants can
affect the chemicals released from the androconial regions in the adult stage, as well as in
understanding host plant change (Yoon et al. 2019; Darragh et al. 2019; Robbins et al. 2021);
furthermore, also elucidating the factors that affected species diversification (Allio ef al. 2021;
Robbins et al. 2022). Therefore, in order to provide information on aspects of the natural
history of a hairstreak, here is reported the first record of a Rekoa species on A. carambola .

Larvae of R. marius (n=6) were collected on star fruit trees on May 2019, at the Universidade
Federal de Alagoas, Campus A.C. Simdes, Maceid, Alagoas (9°33'25”S, 35°46'33”W, 98 m).
The immatures were taken to the Laboratério de Bioecologia de Insetos, where they were
reared up to the emergence of adult (Fig. 2), at temperatures ranging from 23.96 to 25.91 °C
and humidity from 56.17 to 74.71%, individualized and maintained in acrylic containers 2
cm high and 5 cm in diameter, with a paper towel covering the bottom and moistened daily
with a drop of water using a Pasteur-pipette. Upon reaching the prepupa, the specimens
were individualized in cages (Lima and Carvalho 2017). The voucher of Rekoa was deposited
in the Cole¢do Entomoldgica Pe. Jesus Santiago Moure, Departamento de Zoologia (DZUP),
Universidade Federal do Parand, Brazil, under the code DZ 56.685. Voucher specimen of the
food plant was deposited in the MAC Herbarium, Instituto do Meio Ambiente do Estado de
Alagoas, Macei6, Alagoas, Brazil, under the code MAC 65041.

A single egg is deposited per oviposition site and can be found on the inflorescences (Fig.
1A), on flower buds or peduncles near the flowers of A. carambola. The following aspects
were observed in the field: hatched eggs; early instars larvae feeding on flower buds; last
instar larva feeding on green fruit; ant interacting with prepupa; and pupal exuviae. In the
laboratory, in addition to floral buds, last instar also fed on green and ripe fruits (Figs. 1B-
D). Although larvae of other lycaenid species have been reported for Oxalidaceae, such as
H. hanno on Oxalis barrelieri L. (Barcant 1970) and S. bubastus on Oxalis sp. and on O. cordata
A. Saint-Hilaire (Silva et al. 2011, 2016); these records highlight the leaf as food for larvae.
Hairstreaks can cause damage to crops, such as Strymon megarus (Godart, 1824) on Ananas
comosus (L.) Merr. (pineapple) (Bromeliaceae) and other bromeliads; and Deudorix isocrates
(Fabricius, 1793) on Punica granatum L. (pomegranate) (Lythraceae) (Frank and Lounibos
2009; Robbins 2010; Ksentini et al. 2011), and also Oenomaus ortygnus (Cramer, 1782) on
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flowers of Annona muricata L. (soursop) (Annonaceae) (Lima et al. 2016), and on fruits of
Annona reticulata L. and Annona diversifolia Saff. (Castafieda-Vildézola et al. 2011); in addition,
Thecla sp. was first reported on soursop (Lima 1992)

Figure 1. Immatures of Rekoa marius (Lucas, 1857) on Averrhoa carambola L. A. Egg (white arrow).
B. Last instar feeding on flower bud. C. Last instar feeding on green fruit. D. Last instar feeding on
mature fruit. E. Pupa with supposed parasitoid egress holes on the side of the abdomen (black arrow).
F. Pupa with supposed parasitoid egress holes on the side of the thorax. / Figura 1. Inmaduros de
Rekoa marius (Lucas, 1857) sobre Averrhoa carambola L. A. Huevo (flecha blanca). B. Ultimo estadio
se alimenta del botén floral. C. Ultimo estadio se alimenta de frutos verdes. D. Ultimo estadio se
alimenta de frutos maduros. E. Pupa con supuestos orificios de emergencia de parasitoide en el
lateral del abdomen (flecha negra). F. Pupa con supuestos orificios de emergencia de parasitoide en
el lateral del térax.
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A

Figure 2. Adult female of Rekoa marius (Lucas, 1857). A. Dorsal view. B. Ventral view. / Figura 2.
Hembra adulta de Rekoa marius (Lucas, 1857). A. Vista dorsal. B. Vista ventral.

Interestingly, Oxalidaceae species are characterized by the biosynthesis and accumulation
of oxalic acid (Yamaguchi et al. 2016), detected in various organisms including fungi, plants,
and animals, with high concentrations in their leaves (Caliskan 2000), but is also found in
their fruits (Wagner et al. 1975). In insects, oxalic acid functions as an antibiotic factor that
inhibits the larval growth of Helicoverpa armigera (Hiibner, 1809) (Noctuidae) (Yoshida 1995).
On the other hand, compounds sequestered from plants by larvae can function as pheromone
precursors in butterflies (Schulz and Francke 1988; Trigo and Motta 1990; Vane-Wright
and Boppré 1993). Data suggest that differences in plant biochemistry affect the chemicals
released by the androconial and genital regions of the adult butterfly (Darragh et al. 2019).

Studies involving Lycaenidae species have investigated larval responses to different
concentrations of oxalic acid present in the leaves of Oxalis corniculata L. (Yamaguchi et
al. 2016). To date, there are no studies evaluating the responses of larvae that feed on A.
carambola fruits. Therefore, given that R. marius is a common butterfly and it can be found in
disturbed habitats in wet and dry areas (Robbins 1991), it may be a potential model organism
for further studies to understand the mechanisms involved between the plant biochemistry
and the butterfly response at different stages of development. When feeding on fruit, R.
marius may be avoiding large amounts of secondary metabolites present in the leaves of A.
carambola.

In the field, pupae were also found, each exhibiting a singular circular opening on
the lateral surface of the abdomen or thorax (Figs. 1E-F). The variation in size suggests
different parasitoids. Parasitoids reported for R. marius are Hymenoptera, with Telenomus
sp. (Scelionidae) on eggs, Braconidae on larvae, and Conura sp. (Chalcididae) as larvipupal
parasitoid (Monteiro 1991). Silva et al. (2014) reports Baryscapus sp. (Eulophidae) as larvipupal
parasitoid. Besides these, there are also records of Tachinidae (Diptera) as larvipupal
parasitoid (Monteiro 1991).

This study presents the first record of Rekoa marius on A. carambola and also provides
information on parasitoidism. Furthermore, this discovery, combined with the fact that R.
marius is a common species, makes it a potential model for further physiological studies on
the mechanisms involved in the response of phytophagous insects to oxalic acid.
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