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RESUMO: O gorgulho Ozopherus muricatus Pascoe, 1872 
(Coleoptera: Curculionidae) já é considerado uma praga em plan-
tações de açaí (Euterpe oleracea Mart.) no Brasil. Sua presença tem 
se tornado mais frequente e causado redução significativa na pro-
dução de frutos. Estudos sobre a biologia dessa praga ainda são 
escassos, dificultando o seu manejo. Para estudos com feromônios, 
por exemplo, é essencial a correta identificação do sexo do inseto. 
O objetivo deste estudo foi avaliar a existência de dimorfismo sexual 
em pupas e em adultos de O. muricatus, a fim de permitir a iden-
tificação de machos e fêmeas. Larvas, pupas e adultos foram cole-
tados de plantações de açaí e mantidos em câmaras incubadoras 
para demanda bioquímica de oxigênio (DBO). Adultos e pupas 
foram examinados sob microscópio estereoscópico, e o dimorfismo 
foi determinado por meio da observação de características morfo-
lógicas externas. Adicionalmente, adultos foram dissecados para 
a observação da genitália e confirmação do sexo dos espécimes. 
Nas pupas, o dimorfismo sexual foi caracterizado pela presença 
de duas protuberâncias na região terminal ventral do abdome das 
fêmeas, as quais foram ausentes nos machos. Nos adultos, também 
se observou dimorfismo sexual, com base nos segmentos finais do 
abdome. Nos machos, é possível visualizar todos os oito tergitos 
abdominais, enquanto nas fêmeas o tergito VIII é encoberto pelo 
tergito VII. Assim, o dimorfismo sexual presente nas característi-
cas morfológicas de O. muricatus permite distinção entre machos 
e fêmeas dessa espécie.

PALAVRAS-CHAVE: morfologia; diferenciação sexual; deter-
minação sexual; açaizeiro; Arecaceae.

ABSTRACT: The weevil Ozopherus muricatus Pascoe, 1872 
(Coleoptera: Curculionidae) is already considered a pest in Brazil 
for açaí palm (Euterpe oleracea Mart.) plantations. Its presence 
has become more frequent and caused significant reduction in 
the production of açaí fruit. Studies on the biology of this insect 
pest are still scarce, hindering its management. For  studies on 
pheromones, for instance, it is essential to correctly identify 
the sex of the insect. The objective of this study was to evaluate 
the existence of sexual dimorphism in pupae and adults of 
O.  muricatus in order to allow the identification of males and 
females. Larvae, pupae and adults were collected from açaí 
plantations and kept in biochemical oxygen demand (BOD) 
type incubation chambers. Adults and pupae were examined 
under a stereomicroscope, and dimorphism was determined 
through observation of external morphological characteristics. 
In addition, adults were dissected in order to observe genitalia and 
confirm the sex of specimens. In the pupae, sexual dimorphism 
was characterized by the presence of two protuberances in the 
terminal ventral region of the abdomen of females, which were 
absent in males. In adults, sexual dimorphism was also observed, 
based on the final abdominal segments. In males, it was possible 
to see all eight abdominal tergites, while in females tergite VIII 
is covered by tergite VII. Thus, the sexual dimorphism present 
in the morphological characteristics of O. muricatus allows the 
distinction between males and females of this species.

KEYWORDS: morphology; sex differentiation; sex determination; 
açaí palm; Arecaceae.
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The açaí palm (Euterpe oleracea Mart.) is a species of palm tree 
belonging to the family Arecaceae. Its cultivation is widely 
distributed in Brazil, mainly in the North, but also found in 
other Brazilian regions and in some countries of South and 
Central America (OLIVEIRA, 2002; NOGUEIRA et al., 
2005). In Brazil, extractive production of açaí reached 215,609 
tons of fruit in 2016, and Pará and Amazonas were the top 
producing states, contributing with 61.2 and 26.7% of the 
total production, respectively (IBGE, 2017).

Açaí has gained significant economic visibility within 
Brazil and also in the United States, Japan and Europe, for its 
fresh consumption, as well as several other derivative products, 
such as drinks and cosmetics. The importance of this species 
to the nutritional, cosmetic and pharmaceutical industry is 
due to the presence of flavonoids, phenolics and anthocyanins, 
which have antioxidant, anti-inflammatory, and anti-malaria 
activities (YAMAGUCHI et al., 2015; BARBOSA et al., 2016).

The large commercial growth of açaí has generated an 
expansion of cultivated areas, with a consequent increase in 
the incidence of pests in these plantations, causing signif-
icant economic harm to its development and production 
(SOUZA, 2002). The weevil Ozopherus muricatus Pascoe, 
1872 (Coleoptera: Curculionidae) (Fig. 1) is an endemic 
species in the Amazon region, and has gained great visibil-
ity due to its deleterious effects on açaí palm cultivation, 
causing up to 42% of loss of fruit bunches and becoming a 
pest with the potential to cause major damage (TREVISAN; 
OLIVEIRA, 2012).

There are few studies on the biology and control meth-
ods for O. muricatus. The generation of information directed 
at differentiating males and females of this species is an 
important factor to support studies related to reproductive 
behavior and sex ratio, among others, as well as contribute 
significantly to the development of control methods for this 
pest (FERNANDES et al., 2005; CORDEIRO et al., 2011; 
FONSECA et al., 2014).

VAURIE (1973), when describing the species O. muricatus, 
tried to correlate the size and shape of the spines of elytra with 
the sex of individuals, but dissection of the specimens revealed 
no such correlation, due to wear and tear of the spines during 
the life of the insect. In addition, other characteristics normally 
associated with one of the sexes in Curculionidae, such as ros-
trum size, pilosity and point of insertion of the antennae, or 
pilosity of the legs or venter, are also absent in O. muricatus.

Thus, the objective of this study was to identify sexual 
dimorphism in O. muricatus, recording characteristics that 
allow the recognition of males and females and support new 
research on the biology and control of this insect pest.

Larvae, pupae and adults of O. muricatus were collected 
in açaí palm plantations located in the municipality of Buritis, 
Rondônia, Brazil, and sent to the laboratory. Larvae and pupae 
were kept individually in plastic containers (5 cm in height × 
5.5 cm in diameter) in a biochemical oxygen demand (BOD) 
type incubator chamber, at temperature of 25 ± 1ºC, rela-
tive humidity (RU) of 80 ± 5% and photoperiod of 0L:24D. 
The larvae were fed with pieces of sugarcane (Saccharum 
officinarum) (Poaceae) stalk, replaced twice a week, and the 
pupae containers were lined with moistened filter paper until 
the adults emerged. Adults were kept in larger plastic contain-
ers (30 × 10 × 35 cm), with 30 insects/container, at 26 ± 1ºC, 
80 ± 5% RU and photoperiod of 12L:12D) and fed with pieces 
of sugarcane stalks replaced three times a week. The age and 
reproductive status of adults, considering that they were from 
field collections, were unknown.

For the determination of sexual dimorphism, 193 adults 
and 20 pupae of O. muricatus from the field were examined 
under a stereoscope at magnification of 40×, to observe char-
acteristics that would provide information for differentiation 
of their sex. The 20 adults that emerged from pupae were also 
examined, and characteristics of both phases were compared 
with those of adult insects collected in the field, whose sex 
we have presumably identified by copulation observation. 
To confirm the sex of the insects, the specimens were dissected 
under a stereoscope (magnification of 40×), using microfor-
ceps and scissors.

We have identified morphological characteristics associ-
ated with O. muricatus males and females in both pupae and 
adults. In the pupal stage, we observed that females have two 
round protuberances close to the terminal ventral region of the 
abdomen (Fig. 2A), which were absent in male pupae (Fig. 2B). 
In the adults, morphological characteristics that indicate sexual 

Figure 1. Adult of Ozopherus muricatus Pascoe, 1872 
(Coleoptera: Curculionidae) on açaí palm, in the municipality of 
Buritis, Rondônia, Brazil.
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dimorphism were observed in the dorsal region of the final 
abdominal segments of the insect, under the wings. In males, 
eight abdominal tergites could be observed (Fig. 2C), while in 
females, only seven abdominal tergites were visible, such that 
tergite VIII was completely covered by tergite VII (Fig. 2D), 
which contributes to the distinction of sex in this species.

The sexual dimorphism observed in O. muricatus per-
fectly matches with that described by SARRO et al. (2004) 
for Homalinotus coriaceus (Gyllenhal, 1836). It may be related 
to the fact that the genus Ozopherus is phylogenetically closer 
to the genus Homalinotus, with which it shares a number of 
other features in common (VAURIE, 1973).

In the pupae, round protuberances present in females and 
absent in males have also been described in other species of 
the Curculionidae family (BARRETO et al., 1999; SARRO 
et al., 2004; SOUSA et al., 2004; GOSIK et al., 2010). 

The difference found in the tergites of adult males 
and females is a characteristic that has also been observed 

in other species of weevils (SARRO et al., 2004; SILVA-
FILHO et al., 2007; BARRETO; ROSADO-NETO, 
2012). Such morphological characteristics can be easily 
observed with the naked eye and allow the identification 
of sex. The final abdominal segments can be moved down 
from the elytra with tweezers, for viewing without damag-
ing them. Better visualization is obtained when beetle ely-
tra are open, but, in the case of O. muricatus, opening the 
elytra is hampered, because they couple to each other and 
by the presence of spines. Thus, anesthetizing the insects 
in a freezer is an alternative that helps to keep them static, 
permitting to move the final abdominal segments down 
from the elytra and to view them.

The dissection process is used for sexual confirmation of 
many insects, corroborating sexual identity based on mor-
phological characteristics (NUNES et al., 2009; GEORGE 
et al., 2015). In this study, the dissection of adult insects also 
confirmed the sexual identification of O. muricatus obtained 

Figure 2. Sexual dimorphism in Ozopherus muricatus Pascoe, 1872 (Coleoptera: Curculionidae). (A) Protuberances in the terminal 
ventral region of female pupa; (B) absence of protuberances in the terminal ventral region of male pupa; (C) tergites VII and VIII visible 
on the abdominal dorsal region of adult male; (D) tergite VII covering tergite VIII in the abdominal dorsal region of adult female.

T VII: tergite VII; T VIII: tergite VIII.
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by observing the terminal tergites in adults and protuberances 
on the ventral surface of the abdomen of pupae.

External features observed in adults of other species of 
the Curculionidae family that could constitute sexual dimor-
phism, such as length, width and pilosity of the rostrum; 
point of insertion of the antennae in the rostrum; and pilos-
ity of legs or venter (VAURIE, 1973; BARRETO et al., 1999; 
AMBROGI et al., 2009; WILHELM et al., 2011; BARRETO; 
ROSADO-NETO, 2012; CAZADO et al., 2014; GEORGE 
et al., 2015), were not found in O. muricatus, coinciding with 
observations pointed out by VAURIE (1973). 

The population of O. muricatus we obtained from the field 
was composed by 124 males and 69 females, resulting in the 
sex ratio (number of females/number of males + females) of 
0.36. However, our study was not extensive enough to allow 
us to infer that this is the natural sex ratio for the species.

The results presented in this study provide import-
ant information about sex differentiation in O. muricatus, 
which may be useful for future works with this species, such 
as biology and chemical ecology, and for developing pest 
management tools.
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