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A crop pest species of Cyclocephala Dejean
(Coleoptera: Melolonthidae: Dynastinae) misidentified
for over twenty years in Southern Brazil
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ABSTRACT: A common white grub species associated with a wide range of crops in Southern
Brazil has been named as Cyclocephala flavipennis Arrow for over twenty years. This work
aimed to revise the identity of this species based on the study of primary types, identified
material collected in previous works and descriptions on literature. The confirmed name
for this white grub from Southern Brazilian crops was fixed to C. signaticollis Burmeister, an

important pest of several no-tilling crops in Argentina, Uruguay and also in Australia, where
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White grubs [Coleoptera: Melolonthidae sensu Cherman and Moron (2014)] are soil-dwelling beetle larvae that feed on
the roots and seeds of various plants (Alvarado 1980). By early 1990s, with the advent of the no-tilling system, a Cyclocephala
Dejean white grub species was first-time recorded by Gassen (1993) in Southern Brazilian crops, which was identified
as C. flavipennis Arrow. This author mentioned the association of this species with maize (Zea mays L., Poaceae), barley
(Hordeum vulgare L., Poaceae) and wheat (Triticum aestivum L., Poaceae) in great numbers, but also occurring in soybean
(Glycine max (L.) Merr., Fabaceae), pastures and fields with abundant mulch covering the soil, common in no-tilling systems
(Bolliger et al. 2006). Since Gassen (1993), all the subsequent works used this identification for referring to the same species.
Those works included descriptions of life cycle, morphology, behavior, host plants and population parameters (Cargnelutti
Filho etal. 2011; Cherman et al. 2013; 2014 a; b; Diez-Rodriguez et al. 2015; Duchini et al. 2017; Valmorbida et al. 2018 a; b).

This species, named “cord-pequeno’, was long term considered harmless among the white grub complex (Cargnelutti Filho
etal. 2011; Cherman et al. 2013; 2014 a; b; Valmorbida et al. 2018 a; b). Gassen (1993) reported that C. flavipennis, even when
present in numbers exceeding 100 larvae m did not cause damage to crops as long as sufficient soil cover for them to feed on was
present, which characterizes the no-tilling systems. Despite that, recent field works from the Brazilian states of Santa Catarina and
Rio Grande do Sul reported damages on roots assigned to larvae of C. flavipennis in fields of Urochloa decumbens Stapf ‘Basilisk
(Poaceae) and blueberry, Vaccinium ashei Reade (Ericaceae), respectively (Diez-Rodriguez et al. 2015; Duchini et al. 2017).

Cyclocephala flavipennis is native to Ecuador (Arrow 1914), Brazil and Bolivia (Endrodi 1985); however, the only extant
biological reports of C. flavipennis are from Southern Brazil. Another species, Cyclocephala signaticollis Burmeister, is one
of the most common among the white grub assemblages from Argentina and Uruguay, and is also present in other South
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American countries such as Venezuela, Colombia, French Guyana, Brazil and Bolivia (Moore et al. 2018 a). Though, records
of C. signaticollis as a pest of several garden and field crops, potato (Solanum tuberosum L.; Solanaceae) tubers, and improved
pastures are restricted to Argentina, Uruguay, and also in Australia, where this species was introduced and is well established
(Allsopp and Hutchinson 2019; Alvarado 1980; Bonivardo et al. 2015; Carne 1956; Castelo and Corley 2004; Dechambre
2005; Monteith 2017; Moore et al. 2018 a; Morelli 1991).

After comparing the available descriptions of larvae and adults of C. signaticollis with the collected Brazilian material of the
so-far-known C. flavipennis, similarities between them were outstanding. As the taxonomic identification is the first step to establish
a correct pest management, this fact encouraged a thorough revision of the available material and literature of C. flavipennis
associated with Brazilian crops. Hence, the aim of the present report is to solve the real identity of Brazilian populations of what
is called C. flavipennis, and to update the distribution of both species C. flavipennis and C. signaticollis in case of new records.

During 2018 and 2019, pinned adults of C. flavipennis and C. signaticollis were examined from the following institutions:
the British Natural History Museum (BMNH), London; Universidade Federal de Mato Grosso, Setor de Entomologia
da Colegdo Zooldgica (CEMT), Cuiabd; Cole¢ido Entomoldgica da Universidade Federal Rural de Pernambuco (CERPE),
Recife; Colegdo do Departamento de Zoologia da Universidade de Brasilia (DZUB), Brasilia; Cole¢do Entomoldgica
Pe. J. S. Moure (DZUP), Curitiba; Everardo & Paschoal Grossi Collection (EPGC), Nova Friburgo; Muséum National
d’Histoire Naturelle (MNHN), Paris; and Museum fiir Naturkunde (ZMHB), Berlin.

Adult specimens were identified by the comparison with the original descriptions of each species (Arrow 1914; Burmeister
1847) and the key to Dynastinae of Endrédi (1985). Primary types (syntypes) of C. flavipennis were found and examined at
BMNH and ZMHB, as well as illustrations of Cyclocephala signaticollis female lectotype, housed at MNHN, Paris (Dechambre
1991). Nonetheless, the information of C. signaticollis comprised in the adult redescriptions (Carne 1956; 1957; Endrodi
1966; Morelli 1991), and that of larvae (Alvarado 1980; Carne 1956; Morelli 1991; Moore et al. 2018 b) are the necessary
for identification purposes. Adults and larvae of C. flavipennis already collected in crops of Southern Brazil (Cherman
et al. 2013; 2014 a; Duchini et al. 2017; Valmorbida et al. 2018 b), which are housed at the entomological collection of the
Laboratério de Manejo Integrado de Pragas, Universidade Federal de Santa Maria, Santa Maria, Brazil, and at DZUP, were
examined and compared with the lectotype and redescriptions of C. signaticollis. Observations were made with a WILD M5
stereomicroscope. The measurements were obtained using AxioVision SE64 V 4.8.3.0 for Windows. Male genitalia were
dissected, studied and mounted beneath the specimen. The photographs were taken with a Leica DFC 500 digital camera,
using Auto-Montage Pro (Syncroscopy) software and a Leica MZ16 stereomicroscope.

More than 100 adult specimens of C. signaticollis were examined with the following record data: Ecuador: Napo
(2 specimens EPGC); Brazil: Parana: Curitiba, Ponta Grossa, Castro, Palmas, Tibagi, Diamante do Norte, Guaratuba, Tijucas
do Sul, Mananciais da Serra, Tamarana (50 specimens, CERPE and EPGC); Santa Catarina: Baixo Jordio, Sdo Bento do Sul,
Urubici, Bom Jardim da Serra, (30 specimens, EPGC, CERPE), Nova Teuténia (2 specimens, DZUP); Rio Grande do
Sul: Porto Alegre, Bagé, Sao Francisco de Paula, Viamao, Eldorado do Sul (10 specimens CERPE, EPGC), Tupancirets,
Herval (2 specimens, DZUP). Argentina: Buenos Aires, Chascomus (2 specimens EPGC).

Based on both species’ descriptions on literature, C. flavipennis primary types (Fig. 1a-d), and larvae collected, the authors
of this work confirm that all the material already identified as C. flavipennis from Southern Brazil correspond indeed to
C. signaticollis. Cyclocephala signaticollis (Fig. le-g) is distinguished from C. flavipennis (hereinafter within brackets) mainly
by being smaller in size, 12-15 mm length [16-18 mm]; light brown to brownish beige in color; pronotum somewhat darker
than elytra, bearing dark brown markings more or less distinctive and bilaterally symmetrical [pronotum uniform red (Fig. 1a)]
(Arrow 1914; Carne 1956; 1957). Contrary to Australian populations (Carne 1956), these pronotal markings are not extended
along the elytral disc (Fig.le) in South American specimens. The shape of the parameres in both species is quite different
(Fig. 1c-d, f-g). Regarding the larvae, according to Béving (1936), the term palidia is referred to the group of thick erect setae
(pali) placed at the venter of last abdominal segment (raster) usually enclosing an area called septula. These setae could be
disposed in singled or paired rows matching with the body axis or transverse, straight or convex; in this case they could be so
convergent that they seem to form a circle. The setae on the raster of C. signaticollis match with the description of pali, following
all previous descriptions (Alvarado 1980; Carne 1956; Morelli 1991), and are circle-like disposed, with one palus out of the
common line among them. Moore et al. (2018 b) mentioned that larvae of C. signaticollis have absent palidia. The definition
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Figure 1. Cyclocephala flavipennis Arrow: (a) habitus; (b) syntype labels (BMNH); parameres in (c) dorsal, picture and scheme, and (d) lateral
view. Cyclocephala signaticollis Burmeister: (e) habitus; parameres in (f) dorsal, picture and scheme, and (g) lateral view.

of Boving (1936) seems to be somewhat ambiguous because it leads to understand that if setae are not forming rows it is not a
palidia. Currently, the diversity of melolontid larvae is thoroughly well known, and there is a vast number of different shapes
that those setae can adopt. Hence, contrary to Moore et al. (2018 b), the authors of this work consider that this character is
present in C. signaticollis. Immature stages, as well as biological data of C. flavipennis remain unknown.

In terms of geographical distribution, C. signaticollis remains with its records updated (Moore et al. 2018 a) plus a new
record from Ecuador (Napo). As we were not able to find non-type material of C. flavipennis among the collections accessed,
this species preserves the records cited until Endrédi (1985), which are Ecuador, Bolivia and the state of Rio de Janeiro

(Brazil). All Southern Brazilian records are disregarded for C. flavipennis.
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