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Introduction

The genus Liogenys Guérin-Méneville, 1831 (Coleoptera: 
Scarabaeidae: Melolonthinae: Diplotaxini) is registered from Panama 
to southern Argentina and Chile, and it includes 92 described species 
(Cherman et al., 2019, 2020, 2021). The occurrence of Liogenys species 
were reported in agricultural areas of Brazil causing damage to cultivated 
plants. Liogenys suturalis (Blanchard, 1851) was listed as a pest in corn 
(Zea mays L., Poaceae), oat (Avena byzantina C. Kock, Poaceae), and 
wheat (Triticum aestivum L., Poaceae) (Santos and Ávila, 2007, 2009; 
Santos et al., 2008).

Larvae of some species of Liogenys feed on root of some cultivated 
plants. Immatures of L. fusca Blanchard, 1851 and L. bidenticeps Moser, 
1919 were found in crop succession systems with soybean (Glycine max (L) 
Merrill, Fabaceae), corn, and cotton (Gossypium hirsutum L., Malvaceae) 
(Rodrigues et al., 2011), larvae of L. fusca were also found in crops of 
sugarcane (Saccharum officinarum L., Poaceae) (Coutinho et al., 2011), 
and those of L. bidenticeps, L. obesa Burmeister, 1855, and L. sinuaticeps 
Moser, 1918 were reported in winter grains (Cherman et  al., 2011). 
Larvae from these species cause damage to plants roots and chemicals 
have been used to their control (Santos et al., 2008; Ávila et al., 2014).

Adults of Liogenys carry out flights in the field between September 
and December when females lay their eggs, and the biological cycle lasts 
one year (Santos and Ávila, 2007; Rodrigues et al., 2008; Rodrigues et al., 
2014a). Adults use leaves or flowers for their nutrition during the 
swarm. Adults of L. fusca were observed feeding on leaves and flowers 
of plants of the family Anacardiaceae, such as Anacardium occidentale 
L., Astronium fraxinifolium Schott, Myracrodruon urundeuva Allem., 
and Schinus terebinthifolius Raddi (Rodrigues et al., 2017). Adults of 
L. suturalis feed on leaves of Schinus terebinthifolius (Ferreira et al., 2018) 
and those of L. bidenticeps feed on leaves of Schinus terebinthifolius 
and flowers of Anacardium occidentale (Rodrigues et al., 2017).

Studies have shown that adults of Scarabaeidae use different plant 
species as sources of food and they use this sites for mating (e.g., 
Maia and Schlindwein, 2006; Maia et al., 2013; Martínez et al., 2013; 
Rodrigues et al., 2014b, 2017). The adult aggregation is intermediated 
by the detection of valatines by the antennae of these insects (Leal, 
1995, 1998).

Sensilla present in the antennae of adults of Scarabaeidae are 
responsible for detecting various stimuli linked to their behavior, such 
as detection of host plants, sexual pheromone, and oviposition sites, 
among other functions (e.g., Schneider, 1964; Leal and Mochizuki, 1993; 
Romero-López et al., 2004, 2010; Li et al., 2015; Rodrigues et al., 2019).
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Studies have been carried out to describe antennal sensilla for 
some groups of Scarabaeidae pests. Sensilla auricilica, s. basiconica, 
s. chaetica, s. coeloconica, s. placodea, and s. trichodea have been 
described in antennae of Anomala Samouelle (1819), Phyllophaga 
Herris (1827), and Popillia Serville (1825) (Leal and Mochizuki, 1993; 
Kim and Leal, 2000; Ochieng et al., 2002; Romero-López et al., 2004, 
2010; Rodrigues et al., 2019). However, there is no information about 
the antennal sensilla of Liogenys. This study aimed to identify and 
describe the sensilla of the antennal club of L. suturalis, expanding the 
information about this potential pest.

Material and methods

Adults of Liogenys suturalis were collected from September to 
December 2018, using a Luiz de Queiroz light trap (Silveira Neto and 
Silveira, 1969) installed between an area cultivated with grass (Urochloa 
brizantha), rubber tree (Hevea brasiliensis), and vegetation of native 
Cerrado forest in Bálsamo municipality, São Paulo state (SP), Brazil.

The collected adults were taken to the laboratory of entomology 
at the Universidade Estadual do Mato Grosso do Sul, Cassilândia 
municipality, Mato Grosso do Sul state (MS), Brazil. They were separated 
by sex, following the descriptions presented by Santos and Ávila 
(2009). The lamellae of the antennal club of four males (n=4) and four 
females (n=4) were dissected using a Motic stereoscopic microscope 
and stored in 20 mL glass flasks containing 70% alcohol. The lamellae 
were maintained in 80% alcohol for 10 minutes, 90% alcohol for 15 
minutes, and 100% alcohol for 20 minutes for cleaning (Tanaka et al., 
2006; Romero-López et al., 2013).

The lamellae were dried to a critical point using a Leica® CPD300 
dryer at the Universidade Estadual Paulista (UNESP), Ilha Solteira campus, 
SP. Subsequently, they were coated with gold using a Quorum® Q150T 
E turbo molecular pump. Images were obtained using a Zeiss® EVO 
LS15 scanning electron microscope (SEM), following the methodology 
adapted from Romero-López et al. (2013).

The images obtained in SEM were subjected to image enhancement 
filters available in the software Image-Pro Plus 6.0. The sensillae were 
quantified in the images obtained by SEM.

Sensilla terminology follows Keil (1999). Meinecke (1975) and 
Bohacz et al. (2020) were used as alternative sensilla terminologies 
(in brackets) to easily term comparison.

Results

In the experimental area, 118 adults of L. suturalis  were collected, of 
wich 39 were collected in September, 71 in October, and 8 in November 
2018. The antennae of L. suturalis have some barded long sensilla 
trichodea distributed in outer side of proximal lamella (Figure 1), in 
edges of medial lamella (Figure 2), and in anterior area of outer side 
of distal lamella (Figure 3).

Sensilla auricilica, s. coeloconica, s. placodea, and some pores (s. 
ampullacea, Figure 2F) are present on the inner and outer sides of the 
lamellae, except on outer side of proximal lamella (Figures 1–3).

All s. placodea are longitudinally long and narrow (Meinecke, 1975: 
sensilla J4; Bohacz et al., 2020: ES; Figures 2E, F and 3E). Sensilla placodea 
type I have an irregular and slightly wavy shape, smooth surface, have 
peripherical ditch, an average length of 31.51±1.49 mµ (19.31–45.00), 
and an average width of 5.33±0.36 mµ (3.13–10.63). Sensilla placodea 
type II have a smooth surface, an average length of 41.56±1.49 mµ 
(29.65–58.60), an average width of 1.60±0.06 mµ (1.38–2.06), and the 
peripherical ditch is indistinct.

The antennae have sensilla coeloconica types I and II (Meinecke, 
1975: sensilla J; Figures 2F and 3F). Type I are broad at the base and thin 
at the apex, and have some longitudinal grooves or striae ( Bohacz et al., 
2020: sensilla GSC; Figures 1F, 2F and 3F), and type II are broad at the 
base with acute apex, and have smooth surface ( Bohacz et al., 2020: 
sensilla SC; Figures 2F and 3F).

Sensilla auricilica have shape variable and are flat, usually leaf-
shaped, with a blunt, pointed, or forked tip (Bohacz et al., 2020: sensilla 
LSS). These sensilla are present mainly in longitudinal grooves present 
in inner side of proximal lamella (Figs.  1C–E,  1G), inner and outer 

Figure 1 Proximal lamella of Liogenys suturalis. A) Outer (proximal) side, female. B) 
Outer side, detail of sensilla trichodea, female; C) Inner (distal) side, female. D) Inner 
(distal) side, male. E) Inner side, groove detail, female. F) Inner side, detail of sensilla 
coeloconica I, female. G) Inner side, groove detail with several sensilla auricilica, male.

Figure 2 Medial lamella of Liogenys suturalis. A–B) Inner (proximal) side, female (rigth) 
and male (left). C–D) Outer (distal) side, female (rigth) and male (left). E) Inner side, 
groove detail, female. F) Outer side, sensilla detail, male. au, sensilla auricilica; c1, s. 
coeloconica I; c2, s. coeloconica II; p1, s. placodea I; p2, s. placodea II.
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sides of medial lamella (Figure 2A–E), and inner side of distal lamella 
(Figure 3A–B); otherwise s. auricilica are also present outward of the 
grooves, as in outer side of distal lamella (Figure 3E).The length of the 
grooves are about three times longer in males (Figures 1D, G and 2B, D, B) 
than in females (Figures 1C, E, 2A, C and 2E, A).

Females have 4399 antennal sensilla, of which 3671 (83.5%) are s. 
placodea, 422 (9.5%) are s. coeloconica, and 306 (6.9%) are s. auricilica. 
Males have 4039 antennal sensilla, of which 3117 (77.1%) are s. placodea, 
353 (8.7%) are s. coeloconica, and 569 (14.1%) are s. auricilica (Table 1).

Sensilla placodea type I occur at higher amounts in the central 
portion of the lamellae, while those of type II occur in the peripheral 
areas. Sensilla coeloconica and auricilica occur at higher amounts in 
the central portion of the lamellae.

Discussion

Correlation between morphology and function of antennal sensilla 
is difficult and some times links are carried out using some speculative 
assumptions.

It is known  that melolonthine beetles are attracted both by sexual 
pheromones and plant volatiles (e.g., Ruther et al., 2000 to Melolontha 
hippocastani Fabricius, 1801, Melolonthini).

Ochieng et al. (2002) studied the neural response of the antennal 
sensilla in Phyllophaga anxia (Le Conte, 1850) (Melolonthini) and found 
evidence to identify s. coeloconica and small s. auricilica (Bohacz et al., 
2020: sensilla SA; different from the leaf-shaped sensilla present in 
Liogenys, Bohacz et al., 2020: sensilla LSS) as olfactory receptors, but 
could not attributed specific roles to each sensilla type.

Copulation behavior studies in Liogenys suturalis (Ferreira et al., 
2018), L. fusca (Rodrigues et al., 2017), and L. bidenticeps (Rodrigues et al., 
2017) demonstrated that females could select males for copulation 
probably using chemical recognition.

The s. placodea in lamellae of Popillia japonica Newman, 1841 
(Rutelinae; Bohacz  et  al., 2020: sensilla G, sensilla as wide as long 
or almost so and with a cuticular swellings) were associated with 
pheromone detection (Kim and Leal, 2000), but the s. placodea of this 
ruteline beetle are quite different from the long and smooth s. placodea 
of L. suturalis (Melolonthinae, Diplotaxini), and it is not clear if the 
role of these sensilla are the same between both species, despite the 
morphological variation.

The long and thin sensilla placodea found in L. suturalis are similar to 
those found in other melolonthine as Maladera orientalis Motschulsky, 
1857 (Sericini; Shao et al., 2019), but are slightly different from those found 
in other melolonthine as in Macrodactylus mexicanus Burmeister, 1855 
and M. nigripes Burmeister, 1887 (Macrodactylini; Martínez-Bonilla et al., 
2015; Romero-López et al., 2017). The s. placodea of Macrodactylus is 
wider and have a more concave surface than in L. suturalis.

Other melolonthine that have the elongated s. placodea (as Liogenys) 
are (Bohacz et al., 2020): Camenta innocua (Boheman, 1857) (Ablaberini), 
Diphucephala sp (Diphucephalini), Liparetrus obscurus Blanchard, 
1846 (Liparetrini), Maladera holosericea (Scopoli, 1772) (Sericini), 
Phyllotocus navicularis Blanchard, 1850 (Phyllotocini), Triodontella 
raymondi (Perris, 1870) (Sericini).

Species with known antennal sensilla in melolonthine tribe 
Melolonthini and Rhizotrogini have different sensilla ornanization from 
that found in Liogenys. They have several small s. auricilica and rounded 
s. placodea surrounded by a deep ditch, while Liogenys have long s. 
placodea with ditch indistinct or shallow and leaf-shaped s. auricilica 
(Melolonthini: Antitrogus parvulus Britton, 1978 by Allsopp, 1990; 
Dasylepida ishigakiensis (Niijima and Kinoshita, 1927) by Tanaka et al., 
2006; Lepidiota mansueta (Burmeister, 1855) by Handique et al., 2017 
and Sreedevi and Kumar, 2018; L. negatoria Blackburn, 1912 by Allsopp, 
1990; Melolontha melolontha (Linnaeus, 1758) by Meinecke, 1975; 
Phyllophaga anxia by Ochieng et al., 2002; P. obsoleta (Blanchard, 1851) 
by Romero-López et al., 2004; P. ravida (Blanchard, 1851) by Romero-
López et al., 2010; P. opaca (Moser, 1918) by Romero-López and Morón, 
2013; Rhizotrogini: Amphimallon assimile by Bohacz et al., 2020; Am. 
solstitiale (Linnaeus, 1758) by Meinecke, 1975; Rhizotrogus maculicollis 
Villa and Villa, 1833 by Meinecke, 1975).

Other melolonthine tribe that have several species with antennal 
sensilla studied is Hopliini. That tribe has a similar antennal structure 
like Melolonthini and Rhizotrogini, but some species have s. placodea 
more folded or forked than in Melolonthini and Rhizotrogini (Hoplia 
argentea (Poda, 1761) (as H. farinosa) by Meinecke, 1975; Hoplia philanthus 
(Fuessly, 1775) by Bohacz et al., 2020; and 24 species included in eigth 
genera by Romero-López et al., 2013).

In respect to sensilla trichodea and s. coeloconica of Liogenys, they 
are like as in other phytophagous scarab beetles (to a more inclusive 
comparison see Meinecke, 1975; Zauli et al., 2016; Bohacz et al., 2020).

The arrangement of the leaf-shaped sensilla auricilica on the lamellae 
of L. suturalis, which are mainly grouped in a longitudinal groove in 

Figure 3 Distal lamella of Liogenys suturalis. A–B) Inner (proximal) side, female (rigth) 
and male (left). C–D) Outer (distal) side, female (rigth) and male (left). E) Outer side, 
surface detail, female. F) Inner side, sensilla detail, male. Black dotted line showing 
posterior area (ventral area when antennae distended) with sensilla placodea, s. 
coeloconica, and s. auricilica; otherwise the anterior area (dorsal area when antennae 
distended) has a reticulated surface with some s. trichodea. au, sensilla auricilica; c1, 
s. coeloconica I; c2, s. coeloconica II; p1, s. placodea I; p2, s. placodea II.

Table 1 
Average of antennal sensilla of Liogenys suturalis.

Sensilla
proximal lamella medial lamella distal lamella

Total
outer inner outer inner outer Inner

Females

Placodea - 702 619 853 728 769 3671

Coeloconica - 151 78 71 13 109 422

Auricilica - 73 72 66 12 83 306

Total - 926 769 990 753 961 4399

Males

Placodea - 832 727 675 258 625 3117

Coeloconica - 103 63 67 7 113 353

Auricilica - 196 103 115 - 155 569

Total - 1131 893 857 265 893 4039
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the anterior third of the lamellae, has not yet been described in the 
antennae of Scarabaeidae.

The number of sensilla present in the antennae of L. suturalis 
was 4399 in females and 4039 in males. However, some Scarabaeidae 
species present higher differences in the amounts of sensilla between 
males and females. A total of 7428 and 1560 sensilla were quantified 
in the antennae of males and females of Dasylepida ishigakiensis 
(Tanaka et al., 2006) respectively, while 7784 sensilla were quantified 
in females and 5741 in males of Anomala inconstans Burmeister, 1844 
(Rodrigues et al., 2019; Rutelinae).

The antennal sensilla to a Liogenys species and to a Diplotaxini 
taxon are herein described for the first time and the types of sensilla 
are the same in both sexes.
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