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ABSTRACT. Occurrence of adults and biological aspects of Geniates borelli Camerano (Coleoptera, Scarabaeidae, Rutelinae) in
Aquidauana, Mato Grosso do Sul, Brazil. Due to the importance of Geniates borelli Camerano as a pest in many crops, studies were
developed at Universidade Estadual de Mato Grosso do Sul, Aquidauana campus, MS, Brazil. Adults were collected with a light
trap from January 2006 to December 2007. 3,320 adults were collected, and the highest quantities were obtained in October 2006
and November 2007, with 1,548 and 802 adults recorded, respectively. Collected adults were kept in plastic containers with soil and
Brachiaria decumbens seedlings for oviposition. 535 eggs measuring 2.30 x 1.60 mm were obtained. As the embryonic develop-
ment progressed, eggs increased in size to 3.00 X 2.70 mm, and this change occurred between 6 and 10 days after oviposition. The
embryonic period lasted 17.9 days. The first, second, and third instars lasted 37.6, 49.7, and 74 days, respectively. The prepupal
stage lasted 65.9 days and the pupal stage lasted an average of 18.5 days. The biological cycle is completed in 315.8 days, which
characterizes the species as univoltine. The average longevity of females was 35.4 days and 28.5 days for males.

KEYWORDS. Biological cycle; Insecta; Scarabaeoidea; soil pest; white grub.

RESUMO. Ocorréncia de adultos e aspectos biologicos de Geniates borelli Camerano (Coloptera, Scarabaeidae, Rutelinae) em
Aquidauana, Mato Grosso do Sul, Brasil. Devido a importancia de Geniates borelli Camerano como praga de culturas, foram
desenvolvidos estudos na Universidade Estadual de Mato Grosso do Sul, no campus de Aquidauana, MS. Com o uso de armadilha
luminosa realizou-se a coleta de adultos de janeiro de 2006 a dezembro de 2007. Foram coletados 3.320 adultos, e as maiores
quantidades foram obtidas em outubro de 2006 e novembro de 2007, onde se registraram, respectivamente 1.548 e 802 adultos. Os
adultos coletados foram mantidos em recipientes de plastico, contendo solo e mudas de Brachiaria decumbens, para que estes
realizassem a oviposi¢do. Foram obtidos 535 ovos com dimensdes de 2,30 x 1,60 mm e com o desenvolvimento embrionario ocorre
aumento de tamanho para 3,00 x 2,70 mm e essa mudanga do formato ocorreu entre o 6° ¢ 10° dia apos a oviposi¢ao. O periodo
embrionario durou 17,9 dias, o primeiro, segundo e terceiro instar duraram 37,6, 49,7 e 74 dias, respectivamente. A pré-pupa durou
65,9 dias e a fase de pupa durou a média de 18,5 dias. O ciclo biologico completa-se em 315,8 dias, o que caracteriza a espécie

como univoltina. A longevidade média das fémeas foi de 35,4 dias e dos machos 28,5 dias.

PALAVRAS-CHAVE. Ciclo bioldgico; coro; Insecta; praga-de-solo; Scarabaeoidea.

In Brazil, some phytophagous Scarabaeidae species are
related, causing damage in crops, which requires in many
situations the use of control techniques to decrease the popu-
lation density of these insects. Therefore, in addition to di-
rect damages in crops, this group can cause increased in
production costs. According to Morén (2004), there are in
Brazil 1,008 species of soil-inhabiting Scarabaeidae
(Pleurosticti), grouped in the subfamilies Melolonthinae,
Rutelinae, Dynastinae, and Cetoniinae.

Studying the biology of this group of pests is a very com-
plex undertaking, since their soil-inhabiting behavior and
feeding on plant roots where they complete their cycle make
observations and measurements are difficult to obtain. There-
fore, information on aspects related to the biology of pest
Scarabaeidae species is scarce.

With respect to the subfamily Melolonthinae in Brazil,
there are known studies on the biological aspects of
Phyllophaga triticophaga Morén & Salvadori, 1998

(Salvadori & Silva 2004), P cuyabana (Moser, 1918)
(Oliveira et al. 1996; Oliveira & Garcia 2003), P, aff. capillata
(Blanchard) (Oliveira et al. 2007), Liogenys fuscus Blanchard,
1850 (Rodrigues et al. 2008b), and L. suturalis Blanchard,
1851 (Santos & Avila 2009).

In the subfamily Dynastinae, biological studies have been
conducted for Diloboderus abderus Sturm, 1826 (Silva &
Salvadori 2004), Cyclocephala forsteri Endrodi, 1963 (Santos
& Avila 2007), Cyclocephala verticalis Burmeister, 1847
(Rodrigues et al. 2010a) and Aegopsis bolboceridus
(Thomson, 1860) (Oliveira et al. 2008).

In the subfamily Rutelinae studies have been conducted
only for Anomala testaceipennis Blanchard, 1856 and
Leucothyreus dorsalis Blanchard, 1850 (Rodrigues et al.
2008a, 2010b). In studies on the phytophagous Scarabaeidae
that occur in the region of Aquidauana, MS, adults of Geniates
borelli Camerano, 1894 (Rutelinae, Geniatini) have been
collected. Several species are listed in this tribe for Brazil;
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however, their biological aspects are unknown (Morén 2004).
Therefore, this study aimed to investigate the population
dynamics and biological aspects of this species.

MATERIAL AND METHODS

Geniates borelli adults were collected with a light trap at
Universidade Estadual de Mato Grosso do Sul’s experimen-
tal farm, in Aquidauana, MS. This trap was installed daily
from January 2006 to December 2007 between pasture and
agriculture areas, and was activated at 18:00 hours and with-
drawn at 6:00 hours the next day. From October to Decem-
ber 2007, a few adults collected in the trap weekly were sexed
and the females were dissected in the laboratory to count
and analyze the eggs in the same way as performed by Crocker
et al. (1999).

For the biology study, 158 adult pairs were formed and
placed in plastic containers measuring 20x30x12 cm (depth),
containing soil and seedlings of Brachiaria decumbens Stapf
to allow mating, feeding, and oviposition. Each container was
wrapped in voile fabric and received two insect pairs, so as
to allow plant growth and restrain the adults. The containers
were inspected weekly for the presence of eggs as well as to
start the biology studies; this methodology was used by
Rodrigues ef al. (2010b).

After obtaining the eggs, they were placed in gerbox-type
plastic boxes (11x11x4 cm); a layer of soil was placed in
each box and a single egg was deposited onto the soil. The
boxes containing eggs remained in an incubator (26°C + 1
and a 12-hour photophase). When the embryonic develop-
ment was completed and the larvae appeared, larvae were
transferred individually to plastic containers (500 mL), con-
taining soil and B. decumbens plants as food, and also re-
mained in an incubator until the adult stage was reached.

Brachiaria decumbens plants in the plastic pots were re-
placed weekly with fresh seedlings for larval development.
The head capsules of 50 larvae were measured at intervals of
3 to 4 days, as performed by Rodrigues ez al. (2008a, b). In
order to obtain the larval growth rate, the data were submit-
ted to analysis according to Dyar’s rule, as used by Parra &
Haddad (1989).

Pupae were formed and maintained in 500 mL plastic
containers covered with voal fabric containing only soil un-
til reach the emergence of adults. At the time insects reached
the adult stage, a few pairs were maintained in plastic con-
tainers with soil and B. decumbens plants for daily observa-
tions on longevity and oviposition.

RESULTS AND DISCUSSION

In the first year 2,056 G. borelli adults were collected by
light trap. From January to April only a small number of adults
were caught and from May to August no insects were caught
(Fig. 1). From September on, 194 adults (9.4%) were col-
lected, while 1,548 adults (75.3%) were obtained in October,
characterizing it as the month with the highest occurrence.
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In November 176 individuals (8.6%) were found, while in
December adults were still found in the field, but in small
numbers (Fig. 1).

In the second year 1,264 adults were collected. Eight
specimens were found from January to February and from
March to September no more adults were found in the field.
In October 141 specimens (11.2%) were collected and 802
adults (63.4%) were recorded in November, which was con-
sidered the month with the highest occurrence; 313 adults
(24.8%) were collected in December (Fig. 1).
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Fig. 1. Number of adults from Geniates borelli Camerano collected with
light trap from January 2006 to December 2007, in Aquidauana, MS, Brazil.

Information on the occurrence of Geniates species in the
country is scarce. However, in the municipality of Santa
Barbara, MG according to Freitas et al. (2002) three adults
of Geniates laevis Camerano, 1878 were collected in Octo-
ber 1993 with a light trap, while one adult was captured in a
Eucalyptus grandis stand in March 1994.

In the present study 3,320 individuals were captured in
both years, of which 2,929 (88.2%) were females and 391
(11.8%) were males, giving a 9:1 sex ratio. According to
Gomezet al. (1999) a 3:1 sex ratio was obtained for Anomala
atomogramma Bates, 1888 (Scarabaeidae, Rutelinae).

With regard to dissected G. borelli females, developing
eggs were observed about 14 days after the beginning of
swarming in 2007; since females began swarming by the end
of October, no developing eggs were found in that month. In
November was found an average of 17.5 eggs per female (1—
34) (n = 50), while an average of 17.4 eggs (1-29) (n = 50)
was found in December.

According to Rodrigues et al. (2008b), in the second year
of collections of L. fuscus, females with eggs started to oc-
cur about 20 days after the beginning of swarming. Accord-
ingly, an average of nine eggs per female was found in
September, 15.6 in October, 12.6 in November, and six in
December. While dissecting A. testaceipennis females,
Rodrigues et al. (2008a) found eggs during the months when
the adults swarm, with the highest mean being recorded in
July, with nine eggs per female. Crocker et al. (1999) studied
the reproductive period of Phyllophaga hirtiventris (Horn,



Occurrence of adults and biological aspects of Geniates borelli in Aquidauana, MS, Brazil

317

1887), P rubiginosa (LeConte, 1856), P congrua (LeConte,
1856), and P, crassissima (Blanchard, 1850) and found means
of 15.6; 8.4; 7.07; and 4.4 eggs per female, respectively.

Eggs, obtained after forming G. borelli pairs in the labo-
ratory, are whitish and elliptic-shaped, measuring 2.30 x 1.60
mm (n=90). During the embryonic development period eggs
increased in size to 3.00 x 2.70 mm (n = 70), acquiring a
rounded shape. This change in the egg size occurred between
the sixth and tenth day after oviposition.

Bedford (1976) studied the biology of Scapanes australis
(Boisduval, 1832) (Scarabaeidae, Dynastinae) and observed
that freshly-laid eggs are elliptic in shape, measuring on aver-
age 5.18 mm in length and 3.14 mm in width. During embry-
onic development eggs increased in size assuming a rounded
shape, with an average length of 5.20 mm and an average width
of'4.40 mm. Ratcliffe & Moron (2005) studied morphological
and biological aspects of Megasoma actaeon (L., 1758)
(Scarabaeidae, Dynastinae) and observed an increase in the
egg size of this specie a few days after oviposition.

In the plastic containers eggs were found individualized
in chambers made in the soil measuring 3.5 x 2.75 mm
(n =35), and were laid in groups of two in chambers mea-
suring 1.0 x 1.0 cm on average (n = 16). Rodrigues et al.
(2010b) found L. dorsalis eggs laid individually in soil cham-
bers measuring 1.9 x 1.6 mm.

Geniates borelli females brought from the field ovipos-
ited an average of 13.5 eggs (1-29) (n = 84) in the labora-
tory. Out of 535 G. borelli eggs obtained in the laboratory
414 hatched, representing a viability of 77.4%. However, this
value was lower than the egg viability obtained for P
cuyabana (88.4%), according to Oliveira et al. (1996).

The embryonic period of G. borelli was 17.9 days, longer
than the durations of 13.8 days for P cuyabana (Oliveira et
al. 1996), 13.2 for A. testaceipennis (Rodrigues et al. 2008a),
and 15.5 days for L. dorsalis (Rodrigues et al. 2010b).

The first larval instar lasted 37.6 days, the second lasted
49.7 days, and the third lasted 74 days (Table I). For L. dor-
salis durations of the first, second and third instars were 32.4;
38.9; and 52.7 days, respectively (Rodrigues ef al. 2010b),
while for P cuyabana durations were 26.9; 34.4; and 80.8
days for the first, second, and third instars, respectively
(Oliveira et al. 1996).

Table I. Duration (mean + SE) and survival of stages from Geniates borelli
Camerano in the laboratory (26 + 1°C, 12-hour photophase).

Stage N Duration (days) Range (days) Survival (%)
Egg 535 179 £0.14 11-27 77.4
1" instar 414 37.6 £1.10 22 -67 60.1
2" instar 249 49.7 £ 1.50 31-86 72.3
3 instar 180 74.0 + 1.60 50 - 109 72.8
Prepupae 131 65.9 £ 2.60 32 -111 74.0
Larvae 97 205.1 +£5.41 188 — 285 234
Pupae 97 18.5 £ 4.96 08 —30 50.5
Adult 49 31.2+£2.55 09 —43 93.5
Egg to adult 49 315.8 £ 6.44 275 - 359 9.2

The head capsule width for the first instar was 1.95 mm
(1.70-2.1), 3.3 mm (3.1-4.2) for the second instar, and 5.2
mm (4.9-5.8) for the third instar, with a 1.67 growth rate.
The head capsule width of L. dorsalis was 1.0 mm for the
first instar, 1.8 mm for the second, and 2.8 mm for the third
(Rodrigues et al. 2010b). Therefore, G. borelli larvae are
larger than L. dorsalis.

When the larvae of G. borelli reach the prepupal stage
they assumed a yellowish color. During that period, they made
a pupal chamber consisting of soil, measuring 34.7 mm x
15.2 mm (n = 15) internally, in the bottom of the plastic con-
tainer where they were reared. Such behavior has also been
observed by Rodrigues et al. (2008a) in A. testaceipennis.
The prepupal stage lasted 65.9 days, while the pupal stage
lasted 18.5 days (Table I). The prepupal and pupal stages of
L. dorsalis lasted 130.7 and 23.5 days, respectively (Rodrigues
et al. 2010b). The larval duration including the prepupal stage
of G. borelli lasted 205.1 days on average (Table I). The lar-
val duration of 4. testaceipennis lasted 114.7 days (Rodrigues
et al. 2008a).

The adult longevity of G. borelli was 31.2 days (Table I).
Males showed a mean longevity of 28.5 days (9—39) (n= 18)
while females showed a mean longevity of 35.4 days (10—
43) (n=31). Adults can be sexed by observing the tarsomeres
of the first pair of legs, which are expanded in males. Jameson
(2008) did a review of the Microchilus Blanchard (Rutelinae,
Geniatini) and Villatoro (2002) in Triazogeniates Ohaus
(Rutelinae, Geniatini), both, found that some males are dif-
ferentiated from females by observation this characteristic.

Geniates borelli longevity is similar to the value observed
in P cuyabana (32.9 days, Oliveira et al. 1996) but longer
than the value of 14.1 days found for A. testaceipennis
(Rodrigues et al. 2008a).

The cycle from egg to adult in G. borelli lasted 315.8
days (Table I). Anomala testaceipennis completed its bio-
logical cycle in 139.4 days, while L. dorsalis lasted 273.5
days on average (Rodrigues et al. 2008a, 2010b).
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