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Abstract. In Hesperiidae (Lepidoptera), many species build shelters during their ontogeny which
may be serve as a scape strategy to reduce attacks from natural enemies and dislodgment from the
host plant. This paper provides bioecological information regarding host plant, natural parasitism,
and distribution of Cynea (Cynea) diluta (Herrich-Schiffer) (Hesperiidae: Hesperiinae) collected near
remnants of the Atlantic Forest “Centro de Endemismo Pernambuco” (CEPE), Northeast Region of
Brazil. Larvae and pupae, the later showing signs of parasitism, were collected from a garden at
the Universidade Federal de Alagoas, Macei6, State of Alagoas, Brazil. They were brought to the
laboratory to record emergences and possible parasitoids. Data from distribution were obtained
from labels of hesperiid deposited from the Colecdo Entomoldgica Padre Jesus Santiago Moure,
Curitiba, State of Parand. The host plant was identified as Alpinia purpurata (Vieill.) K. Schum.
(Zingiberaceae). From the 13 larvae and two pupae collected in the environment, 20 specimens
of Brachymeria sp. (Hymenoptera: Chalcididae) emerged from the pupae. This is the first report of
parasitism on pupae of Cynea (C.) diluta.

Key words: Biological control; host plant; parasitoid; red ginger; tritrophic association.

Resumen. En Hesperiidae (Lepidoptera), muchas especies construyen refugios durante su
ontogenia que pueden servir como estrategia de escape para reducir los ataques de enemigos
naturales y el desprendimiento de la planta huésped. Este articulo proporciona informacién
bioecolégica sobre la planta huésped, el parasitismo natural y la distribucién de Cynea (Cynea)
diluta (Herrich-Schiffer) (Hesperiidae: Hesperiinae) recolectada cerca de remanentes del Bosque
Atléntico “Centro de Endemismo Pernambuco” (CEPE), regién noreste de Brasil. Las larvas y
pupas; estas tiltimas mostrando signos de parasitismo se recolectaron de unjardin de la Universidad
Federal de Alagoas, Macei6, Estado de Alagoas, Brasil. Estas fueron llevadas al laboratorio para
registrar emergencias y posibles parasitoides. Los datos de distribucién se obtuvieron de etiquetas
de hespéridos depositados en la Colegdo Entomolégica Padre Jesus Santiago Moure, Curitiba,
Estado de Parand. La planta huésped fue identificada como Alpinia purpurata (Vieill.) K. Schum.
(Zingiberdceas). De las 13 larvas y dos pupas recolectadas en el ambiente, se identificaron 20
ejemplares de Brachymeria sp. (Hymenoptera: Chalcididae) que emergieron de las pupas. Este es el
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primer registro de parasitismo en pupas de Cynea (C.) diluta.

Palabras clave: Asociacién tritréfica; control biol6gico; jengibre rojo; parasitoide; planta huésped.

Introduction

Amongst the Lepidoptera most of the species are phytophagous (Triplehorn and Johnson
2015). During the larval stages, the immatures are susceptible to natural enemies either
parasitoids, for instance, flies or wasps, or predators such as wasps and birds (Duarte et al.
2012). Most of the parasitoids are Hymenoptera and Diptera, whose larval stages requires a
host (Matthews and Matthews 2010). In order to avoid natural enemies, several Lepidoptera
use aposematic colour, camouflage, mimicry when adults (Duarte et al. 2012; Triplehorn and
Johnson 2015), and shelters as well during the larval stage (Loeffler 1996; Greeney and Jones
2003).

Several species of Hesperiidae are noticed by presenting the behavior of building
shelters as juveniles (Greeney and Jones 2003; Greeney 2009), which changes according to
the hesperiid genera or the host plant tissue (Lind ef al. 2001; Greeney 2009). In general,
shelters are useful to reduce predation and protect the larvae from dislodgments (Loeffler
1996). These shelters could also be beneficial to difficult or to avoid the attack of enemies
as parasitoids. Given this scenario, this paper contributes to the bioecological knowledge
of Cynea (Cynea) diluta (Herrich-Schiffer, 1869) (Hesperiidae: Hesperiinae) by reporting its
immature stages, a Zingiberaceae as host plant, parasitoid wasp associated, and a C. (C.)
diluta distribution map.

Material and Methods

Thirteen larvae of Cynea (C.) diluta were collected on October 2019 in an ornamental plant
in the garden of the Instituto de Ciéncias Bioldgicas e da Satide (ICBS) (9°33'28”S, 35°46'32" W)
at the Universidade Federal de Alagoas (UFAL), Maceid, State of Alagoas, Brazil, where the
annual temperature ranges approximately from 22 to 28 °C (Nascimento et al. 2018). Also,
two pupae with signs of parasitism were collected on the same plant in September 2021, in
the beginning of the dry season (Silva and Souza 2013).

These larvae were transported to the Laboratério de Bioecologia de Insetos (LABIN)
and placed into “bernadete cage” (300 mL) (see Lima and Carvalho 2017) with paper towel
covering its base and kept with the temperature ranging daily 24.5-26.2 °C and relative
humidity from 55-72.2%. Daily, the cages were cleaned using alcohol (70%), papers towel
were changed, and fresh leaves from the host plant were given to the immatures. The cephalic
heads were stored into eppendorf tubes (0.5 mL). The pupae were placed into long tubes
(capacity of 45 mL) to record parasitoid egressions.

After emergence, the adults were sacrificed by freezing, pinned, and accommodated
on the Laboratério de Bioecologia de Insetos (LABIN-UFAL). Voucher specimens were
deposited at the Colecdo Entomolégica Padre Jesus Santiago Moure, Departamento de
Zoologia da Universidade Federal do Parand (DZUP), Curitiba, State of Parand, Brazil. The
emerged parasitoids were kept in alcohol (70%). In order to confirm the host plant species,
branches with inflorescence were led to MAC Herbarium of Instituto do Meio Ambiente de
Alagoas (IMA-AL).

To create a distribution map, data of the labels of 52 hesperiid specimens deposited
at DZUP as well as the data available in bibliography, were collected and inserted in the
software QGIS, version 3.32.1. Information without city or locality was not used in the map.
The data in the results are shown following: Country: Department/State / Province / Region
(City or/and locality) (Source of information).
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Results and Discussion

Cynea (C.) diluta (Fig. 1), a native species from the neotropics, was feeding on Alpinia
purpurata (Vieill.) K. Schum. (Zingiberaceae) (exsiccate MAC 65226) (Fig. 2A). From the
thirteen larvae of many instars collected, there was the average of 13.84 days of pupa
duration, and all emerged as adults. The immatures found on the leaves maintained a solitary
behavior (Figs. 3A-C), and built shelters during the larval stage, which increases in size as
they develop. The shelters were classified as proposed by Greeney (2009) as “no-cut shelter”,
the most common shelter built by Pyrginae and Eudaminae larvae which consists by folding
the leaf and attaching with silk (Figs. 2B-C).

Figure 1. Cynea (Cynea) diluta (Herrich-Schéffer, 1869). Scale bar: 1 cm. A-B. Male: dorsal and ventral
view (DZ 59.896-DZUP). C-D. Female: dorsal and ventral view (DZ 59.897-DZUP). / Figura 1. Cynea
(Cynea) diluta (Herrich-Schéffer, 1869). Escala: 1 cm. A-B. Macho: vista dorsal y ventral (DZ 59.896-
DZUP). C-D. Hembra: vista dorsal y ventral (DZ 59.897-DZUP).
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Figure 2. Host plant. A. Tussock of Alpinia purpurata (Vieill.) K. Schum. (Zingiberaceae). B-C. Shelters
built by the late instar larvae of Cynea (Cynea) diluta (Herrich-Schéffer, 1869). / Figura 2. Planta
huésped. A. Mata de Alpinia purpurata (Vieill.) K. Schum. (Zingiberaceae). B-C. Refugios construidos
por las larvas de dltimo estadio de Cynea (Cynea) diluta (Herrich-Schiffer, 1869).

The host plant A. purpurata (known as red ginger, ostrich plume, and pink cone ginger)
is a shrub which presents bright red bracts and almost unnoticeable white flowers. This
Malaysian species is widely cultivated in tropical and subtropical regions of the world
as ornamental plant and cut flowers (Kobayashi et al. 2007; Teixeira and Loges 2008). The
varieties of this species (white, pink, red inflorescences) are amongst the main items exported
to the international tropical flower market by producers from Northeastern Region of Brazil
(Teixeira and Loges 2008). Several insects of nine insect orders were reported interacting with
A. purpurata in Alagoas performing at least five bioecological roles: herbivorous, predators,
pollinators, parasitoids, or detritivores — Coleoptera, Diptera, Hemiptera, Hymenoptera,
Lepidoptera, Mantodea, Neuroptera, Odonata and Orthoptera (Broglio-Micheletti et al. 2011).

66



Revista Chilena de Entomologia 50 (1) 2024

C

Figure 3. Immature stages of Cynea (Cynea) diluta (Herrich-Schiffer, 1869) on its host plant, Alpinia
purpurata (Vieill.) K. Schum. (Zingiberaceae). A. Earlier instar larva. B. Last instar larva. C. Prepupa.
/ Figura 3. Etapas inmaduras de Cynea (Cynea) diluta (Herrich-Schiffer, 1869) en su planta huésped,
Alpinia purpurata (Vieill.) K. Schum. (Zingiberaceae). A. Larva en estadios iniciales. B. Larva de
dltimo estadio. C. Prepupa.

Immatures of Cynea (C.) diluta feed on native Zingiberaceae plants from the neotropics
such as Renealmia alpinia (Tottb.) Maas., R. cernua (Sw. ex Roem. & Schult.) J. F. Macbr., and
R. mexicana Klotzsch ex Petersen (Cock 2006; Janzen and Hallwachs 2009); only R. mexicana
does not occur in Brazil (André 2024). Exotic species from this family were also used by C.
(C.) diluta immatures, such as Hedychium coronarium J. Koenig, and H. gardnerianum Sheppard
ex Ker Gawl. (Janzen and Hallwachs 2009), both native from Asia (Rojas-Sandoval and
Acevedo-Rodriguez; Pereira et al. 2021). This implies that Zingiberaceae may be specific host
for immatures of C. (C.) diluta. Other species of Cynea had already been reported feeding on
Arecaceae, Cannaceae, Heliconiaceae, Marantaceae, Zingiberaceae (Janzen and Hallwachs
2009), and Poaceae (Murillo-Hiller et al. 2019).
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B

Figure 4. Parasitoidism by Brachymeria sp. (Hymenoptera: Chalcididae) on pupa of Cynea (Cynen)
diluta inside Alpinia purpurata (Vieill.) K. Schum. (Zingiberaceae) leaf shelter. A. Parasitized pupa
with several holes laid after parasitoid egression. B. Brachymeria sp., body length ~4-5 mm. / Figura
4. Parasitoidismo por Brachymeria sp. (Hymenoptera: Chalcididae) sobre pupa de Cynea (Cynen) diluta
dentro de Alpinia purpurata (Vieill.) K. Schum. (Zingiberaceae) refugio de hojas. A. Pupa parasitada
con varios agujeros creados después de la egresién del parasitoide. B. Brachymeria sp., longitud
corporal ~4-5 mm.

The pupae collected with signs of parasitism were found inside A. purpurata leaf shelters
built by last instar larvae. Different number of Brachymeria Westwood, 1829 (Hymenoptera:
Chalcididae) emerged throughout holes (Figs. 4A-B) built in the integument from each
pupa. In total, 16 specimens emerged from both pupae — 14 specimens from 11 holes, and six
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specimens from five holes —, implying gregarious parasitoid behavior. Some adult wasps do
not cut holes in the pupal integument but take advantage of the opening left by the first to
leave the pupa, which explains the difference between the number of parasitoids and holes
(Santos-Murgas et al. 2021).

Brachymeria species are widely distributed, and it is considered parasitoid from several
Lepidoptera pupae, even though many species act as hyperparasitoid (Burks 1960).
There are some records of Brachymeria spp. parasitising directly Lepidoptera pupae, such
as Nymphalidae (Gil-Santana and Tavares 2005, 2006; Nardi et al. 2006; Tinoco et al. 2012;
Santos-Murgas et al. 2019), Geometridae (Zache et al. 2012), Saturniidae (Ramirez et al. 2004),
and Hesperiidae around Indonesia, India, Panama, and North and South Regions of Brazil
(Salgado-Neto et al. 2010; Erniwati and Ubaidillah 2011; Tin6co et al. 2012; Gupta and Kalesh
2012; Gupta et al. 2016; Santos-Murgas et al. 2021; James et al. 2022). The only information in
respect of parasitism of Cynea is a report of the braconid Alphomelon xestopyga Deans, 2003 on
larvae of C. irma (Janzen and Hallwachs 2009).

After examining the labels of specimens of C. (C.) diluta from the DZUP and bibliography,
the species is recorded occurring during all months of the year in the neotropics biomes
of Tropicals Rain, Dry and Altantic Forets, Andes, and Savana, reaching heights until
1.074 meters. The records of the species are Mexico: Oaxaca (Luis-Martinez et al. 2016).
Honduras: no locality (Evans 1955); Atlantida, and Yoro (Parque Nacional Pico Bonito)
(Miller et al. 2012); Santa Barbara, and Cortes (Emerald Valley Nature Reserve) (Gallardo
2022). El Salvador: no locality (Steinhauser 1975). Nicaragua: Regién Auténoma de
la Costa Caribe Sur (Bluefields) (Anderson 2007). Costa Rica: Guanacaste (Area de
Conservacién Guanacaste) (Janzen and Hallwachs 2009). Panama: no locality (Evans
1955); Panama (Madden Dam) (DZUP). Trinidad and Tobago: no locality (Evans 1955);
Tunapuna Piarco (Curepe, Morne Bleu, El Tucuche) (Cock 2006); Mayaro Rio-Claro (Trinity
Hills) (Cock 2006); Port of Spain (Cock 2006). Venezuela: no locality (Evans 1955); Maracay
(Aragua) (DZUP); Trujillo (Valera) (Mabille 1891). Guyana: no locality (Godman 1901;
Evans 1955); Potaro-Sinapure (Kaieteur National Park) (Shambu and Nankishore 2018);
Berbice Oriental-Corentine (Parika) (Shambu and Nankishore 2018). Surinam: no locality
(Plotz 1883; Evans 1955); Surinam (Paramaribo) (Mdschler 1883). Colombia: no locality
(Moschler 1878; Godman 1907; Evans 1955); Meta (Villavicencio) (DZUP). Peru: Madre de
Dios (Reserva Tambopata) (DZUP); Loreto (Iquitos, and Pebas) (Evans 1955). Bolivia: no
locality (Godman 1901); La Paz (Yungas) (Evans 1955). Brazil: Amazonas (Godman 1901);
Amapd (Serra do Navio) (Mielke 1973); Pard - no locality (Evans 1955), (Oriximind, and Sdo
Anténio de Taud) (DZUP), (Belém: Utinga) (Mielke 1973); Roraima (Alto Alegre) (DZUP);
Maranhéo (Imperatriz) (DZUP); Pernambuco (Recife: Parque Estadual Dois Irméaos) (Melo
et al. 2019), (Camaragibe) (DZUP), (Caruaru: Parque Ecolégico Jodo Vasconcelos Sobrinho)
(Paluch et al. 2011); Alagoas (Macei6) (DZUP); Bahia (Rio Mucuri) (DZUP), (Itaparica)
(Evans 1955); Distrito Federal (Brasilia) (DZUP); Goids (Goiania) (DZUP), (Vianépolis)
(DZUP); Minas Gerais (Corinto) (DZUP); Sao Paulo (Baixada Santista) (Francini et al. 2011);
Espirito Santo (Linhares, and Concei¢do da Barra) (DZUP); Rio de Janeiro (Cachoeiras
de Macacu) (DZUP), (Guapimirim) (Soares et al. 2011), (Itatiaia) (Zikdn and Zikdn 1968);
Parand (Foz do Iguagu) (DZUP); Santa Catarina (Joagaba) (DZUP). The points of occurrence
are shown in Fig. 5.

This paper reports for the first time the natural parasitism from pupae of C. (C.) diluta by
Brachymeria sp. (Hymenoptera: Chalcididae) near remnants of the Atlantic Forest “Centro
de Endemismo Pernambuco” (CEPE) (see Brown 1977), State of Alagoas, Northeast Region,
Brazil. Despite the immatures of C. (C.) diluta, as other hesperiid species, build shelters
by using plant leaves, the specimens still are susceptible to parasitoids. Also, this paper
contributes providing information regarding behavior and feeding that may be used to
study evolutionary aspects in the future.
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Figure 5. Geographic distribution of Cynea (Cynea) diluta (Herrich-Schiffer, 1869) (Hesperiidae:
Hesperiinae) in the Neotropical Region, from label data specimens deposited at Cole¢do Entomolégica
Padre Jesus Santiago Moure (DZUP) and from bibliography. Data from DZUP (triangles) and
bibliography (diamonds). / Figura 5. Distribucién geogréfica de Cynea (Cynea) diluta (Herrich-
Schiffer, 1869) (Hesperiidae: Hesperiinae) en la Regién Neotropical, a partir de datos de etiquetas
de especimenes depositados en la Cole¢do Entomoldgica Padre Jesus Santiago Moure (DZUP) y de
bibliografia. Datos de DZUP (tridngulos) y bibliografia (diamantes).
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