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Abstract: We describe a newly developed and low-cost
feeder designed for use with arboreal small mammals
under any climatic condition. As part of a project on
bottom-up regulation of small mammal populations in
central Brazil, we present the results of 16 months of food
supplementation. During the study, more than 118 kg of
milled cat food were consumed, out of a total of 207 kg
offered. Moreover, we registered a low rate of loss (14.05%)
of feeders from falling to the ground or termite/ant colonization. The round-pot feeder described here represents
a low-cost method for providing continuous food-supplementation, contraceptives, or poisoned baits to arboreal
small mammals.
Keywords: Cerrado; food addition; Gracilinanus agilis;
population control; population regulation; Rhipidomys
macrurus; woodland savanna.

Food availability is one of the main factors limiting the
population growth and distribution of most terrestrial vertebrates (Lack 1954). Studies on the relationship between
food resources and population dynamics frequently rely
on supplementary feeding (see reviews by Boutin 1990,

*Corresponding author: André Faria Mendonça, Laboratório de
Ecologia de Vertebrados, Departamento de Ecologia, Instituto
de Ciências Biológicas, Universidade de Brasilia, Campus Darcy
Ribeiro, CP 04457, Brasilia DF, CEP 70919-970, Brazil,
e-mail: mendonca.af@gmail.com.
http://orcid.org/0000-0002-8248-0639
Thaiz Armond, Anna Carla L. Camargo, Priscilla L. Zangrandi
and Emerson M. Vieira: Laboratório de Ecologia de Vertebrados,
Departamento de Ecologia, Instituto de Ciências Biológicas,
Universidade de Brasília, Campus Darcy Ribeiro, CP 04457, Brasília
DF, CEP 70919-970, Brazil

Prevedello et al. 2013). This approach permits researchers to identify various types of responses of food-limited
species in different hierarchical levels (individual, population, and community). For example, animals can increase
their body growth rates, which results in faster maturation
and relatively more adults, and may increase their survival or their reproductive effort (Doonan and Slade 1995).
Food-supplementation experiments on non-volant small
mammals (≤3 kg rodent and marsupial species) were summarized in a detailed review by Prevedello et al. (2013).
The authors listed 148 studies, which were conducted
using several types of feeders, mainly wooden or plastic
boxes, PVC tubes, or aluminum cans. The vast majority
(88.5%) of these studies were carried out on rodents in
open habitats (e.g. Abramsky 1978, Brown and Munger
1985, Koekemoer and Van Aarde 2000, Orland and Kelt
2007). Therefore, knowledge about the effect of variation
in food availability on the mechanisms structuring small
mammal communities is still incipient, especially in more
structurally complex habitat formations (i.e. forests),
despite the fact that these environments harbor the greatest diversity of small mammals (August 1983).
The use of feeders in the field is not restricted to ecological studies. Feeders have been used to provide poison
or contraceptives to control or eradicate invasive terrestrial vertebrate species, mainly rodents, in natural areas
(Chambers et al. 1999, Orueta and Ramos 2001, Witmer
et al. 2007, Pitt et al. 2011). Orueta and Ramos (2001)
presented some advantages using feeders to control and
eradicate invasive terrestrial vertebrate species: (1) feeders
protect poisoned baits from weather; (2) feeders limit the
species that can have access to the bait by feeder-size;
and (3) feeders reduce the risk of non-target species being
affected by management measures. We describe here an
efficient and low-cost feeder, which was designed primarily to provide supplementary food to arboreal or scansorial small mammals without interference of social insects
or larger vertebrates, and to operate independently of climatic conditions.
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We developed the round-pot feeder as part of a longterm project on small mammal ecology in the Brazilian
savanna (Cerrado), in which our primary goal was to
understand the effects of the bottom-up regulation on
wild populations in patches of savanna woodland (cerradão) located in central Brazil. Details about trapping
procedures and site locations are described in Mendonça
et al. (2015).
In June 2014, we started food supplementation in
half of our four study patches [two manipulated (JB2 and
JB4)and two control areas (JB1 and FAL)]. In each of the
manipulated patches, we placed 27 feeders in the understory (1.5–2.5 m above ground) evenly distributed along
the capture stations inside the 2.72-ha trapping grid. Following Prevedello et al. (2013), we created a buffer around
the trapping grid to minimize the artificial crowding
effect, where we placed 25–30 feeders in the understory,
depending on the availability of space in each patch. All
field methods were consistent with the animal care guidelines of the American Society of Mammalogists (Sikes
et al. 2011) and were approved by the Ethics Committee
on Animal Experiments of the Universidade de Brasília
(44259/2012).
We provided milled cat food (Golden Gatos salmon,
Grandfood, Dourado, SP, Brazil, 3.91 kcal g−1, 31% crude
protein) as the food supplement. We decided to use commercial cat food for the following reasons: (1) it standardizes
the nutritional parameters of the food being supplemented;
(2) it gives accurate energy and nutrient input values; and
(3) it provides a relatively complete dietary supplement for
insectivorous-omnivorous species such as Gracilinanus
agilis Burmeister (Bocchiglieri et al. 2010, Camargo et al.
2013). During the experiment, food was provided ad libitum
and food was replenished every 2 or 3 weeks, depending on
the consumption rate in each area.
The round-pot feeder consists of a round plastic pot
(diameter = 150 mm, depth = 130 mm) as the main feeder
body, with a plastic plant saucer (195 mm in diameter)
used as a cover. On the side of the pot, we drilled a circular opening 40 mm in diameter and attached a polyvinyl chloride (PVC) tube (150 × 40 mm, length × diameter)
to restrain the access of larger species and to minimize
marauding events by small primates (Figure 1).
On the inner bottom of each feeder, we attached a
smaller transparent plastic round pot (110 ml) with highstrength-bonding double-sided tape (Model 4910 VHB™,
3M™) (Figure 2). Inside of this transparent plastic round
pot, we placed another transparent round pot of the same
model, where the supplementary food was placed. This
arrangement of double, small round pots facilitates the
inspection and replacement of food.

69

Figure 1: Schematic representation of round-pot feeder placed on a
tree branch.
Gray area with diagonal lines represents a layer of entomological
glue placed on the internal part of the feeder.

In order to minimize occupation of feeders by termites
or other insects, we kept the entrance tube about 5 cm away
from the tree branch and applied a layer of entomological glue (Colly Química Ltda., Capivari, SP, Brazil) inside
the feeder. To place the feeder in the understory strata, we
selected horizontal tree branches (diameter 5–100 cm) and
used a polypropylene elastic band 34 mm wide (Zanotti
S.A., Jaraguá do Sul, SC, Brazil) to fasten it (Figure 2). The
use of this elastic band to attach the feeder to the tree
branches facilitated periodic inspections. To identify which
species were visiting the feeders, we placed a hair trap in
the entrance tube of each feeder. This hair trap consisted
of a piece (about 60 mm in length) of double-sided tape
(50 mm wide, Adere®, Sumaré, SP, Brazil) on the upper
inner portion of the entrance tube. We calculated the visit
rate to the feeders as the number of feeders with the feces
of small mammals found inside or hair on the hair trap in
the entrance. We also placed 20 camera traps (Bushnell
NatureView HD, Bushnell, Overland Park, KS, USA) near
feeders with higher visit rates for a month in August 2014
(dry season) and in December 2014 (rainy season).
From June 2014 to September 2015, we provided more
than 207 kg (about 120.4 kg in JB2 and 86.9 kg in JB4) of
food in the manipulated patches and we estimated that
57.0% (about 118.3 kg, 72.5 kg in JB2 and 45.8 kg in JB4) of
all food provided was consumed by small mammals. The
gracile mouse opossum (Gracilinanus agilis) and the longtailed climbing mouse (Rhipidomys macrurus Gervais)
were confirmed visitors to the feeders with camera traps
(online resources, Supplemental Figure 1) and with hair
traps. The Cleber’s arboreal rice rat (Oecomys cf. cleberi
Locks) also was a confirmed visitor to the feeders using
hair traps. From a total food supplementation effort of
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Figure 2: Round-pot feeder placed on a tree branch with an elastic band (A) during food supplementation study in patches of woodland
savanna in central Brazil.
The internal arrangement of the feeder with a transparent plastic round pot filled with milled cat food (B).

47,377 feeder nights, we registered a visit rate of 40.0%
(about 47.7% in JB2 and 32.6% in JB4) and a loss rate of
active feeders of 14.1% (about 12.3% in JB2 and 15.4% in
JB4), mainly due to them falling off branches or being
colonized by termites. These losses occurred mainly in the
early wet season (October–February) due to the increased
activity of arboreal termites and climate effects on the
elastic bands. We minimized these losses with scheduled maintenance in the late dry season. We observed
(<30 occasions) that some feeders were used as nesting
places for G. agilis and R. macrurus, and no other visiting
mammal species was recorded using these feeders while
the nests were active.
The obtained results demonstrated the efficiency of
the round-pot feeder at providing continuous food supplementation, independent of weather conditions, with
minimal food loss from looting by social insects and larger
vertebrates including larger rodents and marsupials (e.g.
white-eared opossums – Didelphis albiventris Lund). Two
other positive aspects of the round-pot feeder are its low
cost and ease of assembly. We used only low-cost components in its assembly, and the final cost of each feeder,
including the elastic band, was less than US $5.
Furthermore, the round-pot feeder can potentially
be used in management studies with invasive terrestrial
vertebrate species to provide a continuous input of poison
or contraceptives in natural areas, providing more protection to bait against weather and animal marauding;
it can also be used as an artificial shelter where artificial
wooden shelters cannot be used due to the presence of termites. Further details on the design and construction of
the round-pot feeders can be obtained by contacting the
corresponding author.
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