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One of the most widely used organisms division is that of
beneficial and adverse (or pest) organisms (BROWN et al. 2001).
In agriculture, pests include those that feed on plants parts, ei-
ther above or below-ground, during a particular phase of their
life cycle, leading to potentially important decreases in plant
production (BROWN et al. 2001). Insectivorous bats are major
predators of nocturnal insects and have the potential to act as
biological pest control agents in farmlands (LEELAPAIBUL et al. 2005).

Myotis nigricans (Schinz, 1821) and Eptesicus furinalis
(d’Orbigny, 1847) are considered to be insectivorous species,
feeding typically on small invertebrates (AGUIRRE et al. 2003).
They are small bats (3-8 g) belonging to the Vespertilionidae
family, and both are widely distributed over the Neotropical

Region. Myotis nigricans is found from Nayarit and Taumalipas
(Mexico) to Peru, Bolivia, north Argentina, Paraguay and Bra-
zil, and Eptesicus furinalis from north Argentina, Paraguay, Bo-
livia, Brazil, and the Guyanas east to Peru and north to Jalisco
and Taumalipas (Mexico) (SIMMONS 2005). Both species are sym-
patric over most of their range.

Knowledge of food habits enables the identification of
agricultural pests consumed by bats (WHITAKER 1995). Besides
that, insectivorous bats are susceptible to the accumulation of
toxins such as pesticides because of their high trophic rank
and longevity (CLAWSON & CLARK 1989). So, knowledge of bats
food habitats is also useful in identifying potential sources of
toxins (CLAWSON & CLARK 1989). The diets of most insectivorous
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ABSTRACT. We examined food habits of Vespertilionidae bats Myotis nigricans (Schinz, 1821) and Eptesicus furinalis
(d’Orbigny, 1847) by fecal analysis in cerrado sensu stricto and gallery forests, within APA – Gama-Cabeça-de-Veado,
Brasília, Distrito Federal, Brazil. Out of 20 fecal samples collected, seven were of Eptesicus furinalis and 13 of Myotis
nigricans. The diet of E. furinalis included six orders of insects: Coleoptera (5/7 by items presence), Lepidoptera and
Hymenoptera (3/7), Diptera, Hemiptera and Homoptera (1/7). The diet of M. nigricans included all the main orders
consumed by E. furinalis (6/13, 4/13, 4/13, 3/13, 1/13, and 4/13 respectively) and one other order: Orthoptera (1/13).
Homoptera, Diptera and Orthoptera were collected only in bats captured in gallery forest. There is 80% of overlap
in the diet of these two species. Predation on species of Scarabeidae, Hesperiidae, Sphingidae and Saturniidae
families confirms bats potential as biological control agents of pests in agricultural ecosystems.
KEY WORDS. Biological pest control; insectivory; mammals; niche.

RESUMO. DietaDietaDietaDietaDieta dedededede duasduasduasduasduas espéciesespéciesespéciesespéciesespécies simpátrsimpátrsimpátrsimpátrsimpátricasicasicasicasicas dedededede mormormormormorcececececegggggososososos insetívinsetívinsetívinsetívinsetívorororororososososos nonononono CerCerCerCerCerrrrrradoadoadoadoado do Brdo Brdo Brdo Brdo Brasilasilasilasilasil CentrCentrCentrCentrCentral.al.al.al.al. Foi
examinado o hábito alimentar das espécies de Vespertilionidae Myotis nigricans (Schinz, 1821) e Eptesicus furinalis
(d’Orbigny, 1847) por meio de análise de amostras fecais coletadas em animais capturados em área de cerrado
sensu stricto e matas de galeria, na APA – Gama-Cabeça-de-Veado, Brasília, Distrito Federal, Brasil. Um total de 20
amostras fecais foi analisado, sendo sete de E. furinalis e 13 de M. nigricans. A dieta de E. furinalis incluiu seis ordens
de insetos: Coleoptera (5/7) (presença na amostra total), Lepidoptera e Hymenoptera (3/7), Diptera, Hemiptera
e Homoptera (1/7). A dieta de M. nigricans incluiu todas as ordens consumidas por E. furinalis (6/13, 4/13, 4/13, 3/
13, 1/13, and 4/13 respectively) e uma ordem a mais: Orthoptera (1/13). Homoptera, Diptera e Orthoptera só
foram amostrados para morcegos capturados em mata de galeria. Há 80% de sobreposição na dieta destas duas
espécies. A predação sobre espécies das famílias Scarabeidae, Hesperiidae, Sphingidae e Saturniidae confirma o
potencial dos morcegos como agentes de controle biológicos de pragas em ecossistemas agrícolas.
PALAVRAS-CHAVE. Controle biológico de pestes agrícolas; insetivoria; mamíferos; nicho.
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bats probably reflect temporal, seasonal, and geographical varia-
tion in insect abundance, with some degree of flexibility in
prey selection (WHITAKER 1995, WHITAKER et al. 1996). Publiciz-
ing such information can be a powerful conservation tool for
bats (AGOSTA 2002) and valuable information for agriculture
production systems management.

According to KREBS (1998) resource partitioning is one
way by which sympatric guild species share their resources,
and sharing may be spatial, temporal or trophic. Description
of resource partitioning between sympatric species (see AGUIAR

& MARINHO-FILHO 2004) can be used to determine the factors
that allow species to coexist. The purpose of this work is thus
to investigate the relations between trophic niches of these two
insectivores, which occur sympatrically in the APA Gama-
Cabeça de Veado, Brasília, Central Brazil, checking for overlap
and seasonal variation in their diets, identifying and quantify-
ing the main food items taken by these bats, and investigate
their potential as pest control agents.

Together with Chaco and Caatinga, the Cerrado biome
forms a broad open vegetation corridor separating the large
blocks of Amazonian and Atlantic forests (AB’SABER 1977, PRADO

& GIBBS 1993). The Cerrado is covered mainly by savanna-like
vegetation (EITEN 1972), but evergreen forests occur as narrow
belts along rivers and streams. These forests are termed gallery
forests (EITEN 1990). The cerrado sensu stricto (s.s.) is the domi-
nant physiognomy in this biome and presents trees with 3 m
or more in height, which promote a cover of 10 to 30%, not
forming a continuous canopy. In few cases, trees may promote
a cover of 60% (EITEN 1990). The Cerrado is responsible for 20%
of the country’s agriculture production and uses 78.5 million
ha of land (IBGE 2007).

MATERIAL AND METHODS

The Environmental Protection Area (APA) of Gama-
Cabeça-de-Veado encompasses the Fazenda Água Limpa (FAL)
reserve, the Ecological Reserve of IBGE (RECOR) and the Bo-
tanical Garden of Brasília. It has 25000 ha, and all the reserves
totalize 9000 ha; the APA is located between 15º52’-15º59’S e
47º50’-47º58’W, with mean altitude of 1100 m. Its vegetation
is a typical cerrado s.s. and gallery forests. The climate presents
two distinct seasons, the rainy (October to April) and the dry
season (May to September). Annual precipitation is 1,600 mm,
and the temperature varies from 18 to 22ºC (RECOR 2007).

The feeding habits of Myotis nigricans and Eptesicus
furinalis were determined on the basis of fecal samples collected
during 12 months, in cerrado s. s. and gallery forests, from
April 1998 to March 1999. Monthly capture-recapture sessions
were carried out utilizing ten mist nets (ATX 12 × 2.5 m, 38
mm mesh, four shelves) set in different sites to sample bats.
Cotton bags were used to keep captured individuals before ex-
amination. Bat feces were placed on glassine paper envelopes
for later analyses. All captured bats were measured, marked with
numbered plastic rings and released. In the laboratory, each

fecal sample was observed under a microscope and items were
sorted, and food item remains were selected for analysis. In-
sect structures were compared with specimens deposited at the
Universidade Federal de Minas Gerais (UFMG). The importance
of each prey type was analyzed based on the frequency of its
occurrence in the samples (percentage of the total samples in
which a certain item was found).

For the study of niche width of both species, the stan-
dardized index of diversity of Shannon-Wienner (KREBS 1998)
was calculated. Standardized trophic niche widths allow for
comparisons of diets with different numbers of prey catego-
ries. Diet overlap was calculated using the index of Pianka (KREBS

1998). Values may range from zero (no resource shared) to 1.0
(total overlap). To calculate the difference in the use of certain
items between seasons of the year (dry or rainy season), the
Cochran’s Q test was used (ZAR 1996).

RESULTS AND DISCUSSION

Of the fecal samples collected, seven were of Eptesicus
furinalis and 13 of Myotis nigricans (Tab. I). A total of seven
insect orders were detected in the diet of both species totaling
23 items for E. furinalis and 29 for M. nigricans. The items in
the diet of E. furinalis and M. nigricans at the study site were, by
order of frequency: Coleoptera, Lepidoptera, Hymenoptera,
Diptera, Orthoptera and Hemiptera.

Coleoptera items were most often found in fecal samples
of both species. Coleoptera were found nine times (39%) in E.
furinalis samples and 11 (36.6%) in M. nigricans samples. Beetles
of coleoptera family Scarabeidae were identified. Scarabeidae
are adapted to most habitats and feeding habits; adults of some
species are diurnal and can be found over vegetation, while
others are nocturnal and can be attracted by artificial light
(TASHIRO 1990). Many species in the larvae phase feed on rotten
roots, but may also consume live roots, whilst most adults use
fruits or leaves (RATCLIFFE 1991).

The Lepidoptera families that could be identified in these
samples were moths of Hesperiidae, Sphingidae and Saturniidae.
Hesperiidae are generally small, mostly brown Butterflies, with
short fat bodies, hooked antennae and rapid, skipping flight.
Sphingidae are large to very large moths, with characteristic
bullet-shaped bodies and long, blade-like wings. The antennae
are relatively short, clubbed, and hooked at the apex. The legs
are sturdy, armed with sharp spurs, and sometimes bear coaxal
olfactory organs. And Saturniidae species are medium to very
large in size. Larvae are usually very fleshy, with clumps of
raised bristles. All four New World subfamilies of Saturniidae
are represented in the Cerrado by 167 species belonging to 50
genera (CAMARGO & BECKER 1999).

Lepidoptera was the second most frequently item found
in samples of M. nigricans, representing 23.3% of its diet. For E.
furinalis Lepidoptera represented 17.3%, the same percentage
that Hymenoptera contributed to this species diet. These two
orders of insects are consumed differently by the two species.
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Lepidoptera and Hymenoptera were found in four samples for
E. furinalis and in seven for M. nigricans.

Homoptera, Diptera and Orthoptera were collected only
in bats captured in gallery forest. Orthoptera fragments were
found only in Myotis nigricans samples. An ant of genus Pheidole
and a diptera of suborder Nematocera were also identified. In
spite of the fact that M. nigricans (0.741) concentrated its feed-
ing on a smaller number of prey items as seen by Shannon
index (E. furinalis = 0.756), there is no statistical difference be-
tween this two values.

Therefore, there is 80% of overlap in the diet of these two
species, value quite close to 1.0, indicating an almost complete
overlap of food resources use. Both species are part of ecological
interactions in their environment as secondary consumers and
diet overlapping suggests that ecological segregation may be
spatial or temporal. Myotis nigricans was collected during both
seasons while Eptesicus furinalis occurred specially during the
rainy season (November to February). The presence of both spe-
cies can be directed affected by the annual life cycle of inverte-
brates, which is related to seasonal climate and resource avail-
ability. However, both species have similar diet without statisti-
cally significant differences between seasons (Q = 0.673, p <
0.563) due probably to the low number of samples.

Coleopterans, lepidopterans, homopterans, and hemi-
pterans are among the major pests in farms (see OLIVEIRA 2005).
Of all insect families, scarab beetles constituted the greatest

proportion of the diet of E. furinalis and M.nigricans. This re-
sult is similar to AGOSTA (2002). He found that Coleoptera com-
bined (i.e., including Scarabaeidae) constituted > or = 30% of
the diet of E. serotinus in any month. KURTA & WHITAKER (1998)
say that Myotis diet is primarily of soft-bodied insects. MA et al.
(2006) found that the 2nd most prominent food item for Myotis
ricketti (Thomas, 1894). In China was beetles (Coleoptera), and
the first was fish.

Data presented here is not enough to elucidate whether
insectivorous bats are selective on certain groups of insects, or
opportunistic, or specialized on particular insect groups only
at certain times of the year (MA et al. 2006), but are enough to
demonstrate the potential of bats as a biological control agent
of pests in agricultural ecosystems.

Intensive studies of insectivorous bats should be encour-
aged in Brazil, especially in agricultural ecosystems, because
they can be relevant when considering the integration of
biodiversity and productive systems. It is known, for instance,
that after natural disturbs the restoration of Lepidoptera com-
munity can be fast and complex, following succession stages
of host-plants (BROWN JR & FREITAS 1999). The same may be true
for scarabeidae beetles too.

Although, in disturbs caused by man, most species are van-
ished and only resistant and well adapted persist and, lacking the
biological population controls of their natural enemies, eliminated
or reduced by agriculture, became important pests (SALVADORI 2000).

Table I. Food items found in seven Eptesicus furinalis and 13 Myotis nigricans fecal samples at the APA – Gama-Cabeça-de-Veado, Brasília,
Central Brazil. (N) Number samples, (division) number of items in total sample.

Species/month/habitat Insect orders

Eptesicus furinalis (N = 7) Coleoptera Lepidoptera Diptera Homoptera Hymenoptera Orthoptera Hemiptera

Gallery forest

October 1 1 0 0 0 0 0

November 1 0 0 0 1 0 1

February 1 1 1 1 1 0 0

Cerrado

December 1 0 0 0 0 0 0

February 1 1 0 0 1 0 0

5/7 3/7 1/7 1/7 3/7 0/7 1/7

Myotis nigricans (N =13) Coleoptera Lepidoptera Diptera Homoptera Hymenoptera Orthoptera Hemiptera

Gallery forest

June 1 1 0 1 1 0 0

July 1 1 1 1 0 0 0

August 1 1 1 0 1 0 0

November 1 0 0 1 1 1 1

December 1 1 1 1 0 0 0

Cerrado

February 1 0 0 0 1 0 0

6/13 4/13 3/13 4/13 4/13 1/13 1/13
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Pests can grow to high population densities, retarding or
inhibiting vegetal and animal succession, and consequentially
leading to a poor system, that turns the restoration of the origi-
nal state almost impossible (BROWN JR & FREITAS 1999), directly
affecting agriculture due to insecticide use and the environment.

Although there is a lack of quantitative data to support
it, bats potentially play a significant role in the biological con-
trol of economically harmful insects (AGOSTA 2002). Further
study is needed on the potential impacts of bats on these eco-
nomic pests in agricultural landscapes.
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