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Abstract

Seed predation by small rodents is an emerging theme in the ecology of modified landscapes. Here we investigate
the role played by the small rodent Oryzomys oniscus as a seed predator of large-seeded trees in a large remnant of
the Atlantic forest - the Coimbra forest (3,500 ha), Alagoas state, northeastern Brazil. O. oniscus was captured and
identified by setting twenty 500 m long transects, each one composed of 25 traps 20 m apart. This procedure resulted
in 483 trap-nights set during a 20-mo period. We used 692 seeds (>15 mm length) from ten local large-seeded tree
species for the seed predation trials that basically consisted of three treatments: one seed on the ground freely ac-
cessed by vertebrates (unprotected seed), one seed totally protected by an exclosure, and one partially-protected seed
(exclosure just for medium-sized and large vertebrates). O. oniscus was captured throughout the Coimbra forest in-
cluding forest edges (76 captures) and interior areas (67), and this small rodent was responsible for all seed predation
visually documented inside exclosures. A 24 hours period of seed exposition permitted elevated rates of seed removal
and predation. Seeds were much more removed/predated beneath fruiting trees, but rates varied according to the level
of seed protection — 26.3% of predation among partially-protected versus 19.2% among unprotected seeds. Seeds
suffered higher levels of seed predation/removal at the forest edge as well (up to 90%). In both habitats, most seeds
(>84%) remained intact beneath trees without fruits, regardless of the level of seed protection. Our results suggest
that O. oniscus may operate as an effective large-seed predator in forest fragments, in which adult trees without fruits
constitute low resource spots and thereby provide, at least temporarily, safe sites for large seeds.

Keywords: frugivory, Janzen-Connell model, Oryzomys oniscus, seed dispersal, tropical forest.

Predacio de sementes por roedores e sitios seguros para arvores com
grandes sementes em um fragmento de floresta Atlantica brasileira

Resumo

Predacdo de sementes por pequenos roedores € um tema emergente na ecologia de paisagens modificadas. Nesse
estudo foi investigado o papel desempenhado pelo pequeno roedor Oryzomys oniscus como predador de grandes se-
mentes de drvores em um grande fragmento de floresta Atlantica — mata de Coimbra (3.500 ha), Estado de Alagoas,
Nordeste do Brasil. O. oniscus foi capturado e identificado usando-se 20 transectos com 500 m de comprimento, cada
um composto por 25 armadilhas espagadas a cada 20 m. Esse procedimento resultou em um esfor¢o total de captura
de 483 armadilhas-noites, durante um periodo de 20 meses. Foram utilizadas 692 grandes sementes (>15 mm de
comprimento), provenientes de dez espécies de drvores para as sessdes de predacio, as quais consistiram basicamente
de trés tratamentos: uma semente no solo com acesso livre para vertebrados (semente desprotegida), uma semente
totalmente protegida e uma semente parcialmente protegida (exclusido apenas para médios e grandes vertebrados).
O. oniscus foi capturado em todo o fragmento de Coimbra, incluindo bordas de floresta (76 capturas) e dreas de
interior (67 capturas). Além disso, esse pequeno roedor foi responsavel por toda a predagdo de sementes visualmen-
te documentada dentro das gaiolas de protecdo de sementes. Um periodo de 24 horas de exposi¢do das sementes
permitiu elevadas taxas de remogdo e predagdo. Sementes foram muito mais predadas/removidas debaixo de drvores
frutificando, mas as taxas variaram de acordo com o nivel de protecdo das sementes - 26,3% de predagdo entre as
parcialmente protegidas versus 19,2% entre sementes ndo protegidas. Sementes sofreram altos niveis de predacdo/
remocao nas bordas de florestas (at€ 90%). Em ambos os hébitats, muitas sementes (>84%) permaneceram intactas
debaixo de arvores sem frutos, independente do nivel de protecdo. Os resultados do estudo sugerem que O. oniscus
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pode agir como um predador efetivo de grandes sementes em fragmentos de floresta. Arvores adultas, sem a presenca
de frutos, parecem constituir locais de baixa disponibilidade de recurso e, portanto, podem prover, pelo menos tem-

porariamente, sitios seguros para grandes sementes.

Palavras-chave: dispersdo de sementes, floresta tropical, frugivoria, modelo Janzen-Connell, Oryzomys oniscus.

1. Introduction

Successful seedling recruitment represents a bottle-
neck for tropical trees (Whitmore, 1996) and recruitment
greatly benefits from effective seed dispersal (Janzen,
1970; Levey et al., 2002; Forget and Janzen, 2007).
Briefly, seed dispersal represents seed removal and dis-
carding away from parental plants (Terborgh, 1990) and,
in fact, it has been recognised as one of the most im-
portant factors affecting plant recruitment, spatial distri-
bution, and long term persistence of plant populations
(Terborgh and Nufiez-Iturri, 2006; Nufiez-Iturri and
Howe, 2007). Benefits of seed dispersal include reduced
seed predation and seedling mortality — escape hypoth-
esis sensu Howe and Smallwood (1982); colonisation of
new habitats (Redford, 1992; Corlett and Turner, 1997);
seed release from fruits (Asquith et al., 1997); seed dis-
carding in microhabitats suitable for seed germination
(Howe and Smallwood, 1982; Hoch and Adler, 1997);
seed burial (Forget, 1990); and enhanced seed-mediat-
ed gene flow (Jordano et al., 2007). A classic example
from a Neotropical forest tree is the strict dependence of
Bertholletia excelsa large-seeds, which must be released
from an extremely hard pixidium and buried by agoutis
in order to have higher chances of germination and suc-
cessful recruitment (see Peres et al., 1997).

The escape hypothesis derives greatly from the
Janzen-Connell model (Janzen, 1970; Connell, 1971),
which correlates the rate of recruitment of tropical trees
with distance from parents. Seeds and seedlings beneath
or close to parents usually achieve higher densities and
consequently they are more susceptible to predators and
pathogens that respond positively to resource spatial ag-
gregation (Janzen, 1970; 1971). In fact, escape from pre-
dation and mortality beneath parents has been proposed
as the main selective force leading to the emergence of a
large array of adaptations for seed dispersal among tropi-
cal trees, including devices that permit seed dispersal by
abiotic vectors (such as wind and water) or mediated by
animals such as ants, bats, birds, rodents and monkeys
(Whitmore, 1991; Richards, 1996). However, plant re-
cruitment does not exclusively result from mortality
driven by density-dependent factors, as recruitment is
expected to occur where seed/seedling face suitable con-
ditions in terms of soil nutrients, water supply and light
availability as well (Turner, 2001).

This “ideal place” for recruitment has been referred
to in the literature as safe sites (sensu Harper, 1994),
and in the case of tropical large-seeded trees (seeds
>1.5 cm length), it is expected to occur where seeds
escape the immense predation pressure driven by a

myriad of species. Large seeds can contain high levels
of protein, lipids and/or carbohydrates and because of
this they represent an import nutrient source in the diet
of insects, such as bruchid beetles (e.g., Caryobruchus,
Pachymerus, Speciomerus species), which have in the
large seeds a crucial resource for larval development and
are able to impact crops and plant fitness (Wilson and
Janzen, 1972; Henderson, 2002). But vertebrates rep-
resent a pervasive source of tree seed predation as well
(Asquith et al., 1997; Wright and Duber, 2001). In the
Neotropical forests, a plethora of primate species (Cintra
and Horna, 1997), birds (Reis, 1995), ungulates (Kiltie,
1981; Fragoso, 1998) and rodents (Smythe, 1989; Silva
and Tabarelli, 2001) feed on tree seeds. Rodents are the
most diverse group of terrestrial mammals in neotropi-
cal forests (Guimardes et al., 2005) and particularly the
medium-bodied, scatter-hoarding species (Proechimys,
Sciurus, Dasyprocta) appear to play an essential role
as both seed predators and dispersers of medium- and
large-seeded trees (DeMattia et al., 2004; Pimentel and
Tabarelli, 2004; Fleury and Galetti, 2006; Galetti et al.,
2006).

However, several studies have provided both ex-
perimental and empirical evidence that even small ro-
dents (<150 g, e.g., Heteromys, Oryzomys, Oecomys,
Rhipidomys species) may represent an expressive source
of seed predation, including large seeds (Adler, 1995;
DeMattia et al., 2004). It is particularly true for heavily
defaunated forest fragments or predator-free patches with
their distorted vertebrate communities in which small ro-
dents tend to be overabundant (see Terborgh et al., 2001;
Dirzo and Mendoza, 2007; Lopez and Terborgh, 2007).
Currently, the role played by small rodent communities as
seed predators remains neglected (i.e., few studies); and
unclear since rodent abundance, as well as rates of seed
harvesting, dispersal and predation by rodents are greatly
affected by a myriad of factors such as seed size (Lopez
and Terborgh, 2007), fruit pulp availability (Guimaraes
et al., 2005) nest site availability (Briani et al., 2001),
habitat features (Talamoni and Dias, 1999; Fleury and
Galetti, 2006), season (DeMattia et al., 2004), abun-
dance of rodent predators (Dirzo and Mendoza, 2007),
patch size and hunting pressure (Galetti et al., 20006).
Here we investigate the role played by the small rodent
Oryzomys oniscus as a large-seed predator in a remnant
of the Atlantic forest, northeast Brazil. First, we present
capture rates for this small rodent within different forest
habitats. Secondly, rates of seed predation for ten large-
seeded tree species are offered and we analyse variation

Braz. J. Biol., 69(3): 763-771, 2009



Seed predation by a small rodent

on seed fate in response to habitat, resource availability
and level of seed protection. Finally, we address possible
implications for the uncovered patterns in terms of safe
sites for large-seeded trees.

2. Material and Methods

2.1. Study site

The study was carried out in a 3,500 ha, Atlantic for-
est fragment (the Coimbra forest) at Usina Serra Grande,
a large, private sugar company located in the State of
Alagoas, northeastern Brazil (8° 30° S and 35° 50’ W;
Figure 1). The Serra Grande landscape is located on a
low-altitude plateau (300-400 m above sea level) con-
taining two similar classes of dystrophic soils with high
clay fractions: yellow-red latosols and yellow-red pod-
zols, according to the Brazilian soil classification sys-
tem (IBGE, 1985). Annual rainfall is ~2,000 mm, with
a 3-month dry season (<60 mm/month) from November
to January. The predominantly lowland terra firme for-
est included two physiognomic subtypes: evergreen and
semi-deciduous forests (Veloso et al., 1991). On a re-
gional scale, the Leguminosae, Lauraceae, Sapotaceae,
Chrysobalanaceae and Lecythidaceae account for most
tree species (Grillo et al., 2006).

The Coimbra forest is the largest and best pre-
served forest patch in the region. Coimbra still retains
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Figure 1. Location of the Coimbra forest, Usina Serra
Grande, Brazil.

Braz. J. Biol., 69(3): 763-771, 2009

a full complement of plants typical of vast undisturbed
tracts of Atlantic forest, such as large-seeded trees
(Silva and Tabarelli, 2000; Tabarelli and Peres, 2002).
Additionally, it houses residual populations of small-
and medium-sized vertebrates that act as both seed dis-
persers and predators (e.g., Oryzomys oniscus, Oecomys
concolor, Sciurus aestuans, Agouti paca, Dasyprocta
prymnolopha, Didelphis albiventris), but lack larger
species e.g., Tapirus terrestris, Tayassu species and the
howler monkey Alouatta belzebul (Fernandes, 2003;
Pimental and Tabarelli, 2004). Porto et al. (2006) offer
a comprehensive list of trees, mammals and bird species
inhabiting the Serra Grande landscape.

2.2. Oryzomys oniscus

Oryzomys oniscus Thomas, 1904 (Muridae) has been
recorded in the Atlantic forest region and it is locally and
popularly called “forest rat” (Oliveira and Langguth,
2004). The genus Oryzomys ranges from the southeast-
ern United States through Central and South America to
northern Chile and Argentina. Species within this genus
are highly variable in size, color, and tail length, but
adults generally weigh <150 g (Eisenberg and Redford,
1999). Oryzomys species inhabiting tropical forests usu-
ally live on the ground (see Briani et al., 2001; Grelle,
2003), where they feed on seeds (mainly small seeds),
fruit pulp, arthropods and arbuscular fungi (Mangan
and Adler, 2000; Bergallo and Magnusson, 2002; Vieira
et al., 2003). The small-bodied Oryzomys species are
more specialised in their seed consumption and are
mainly seed eaters instead of seed dispersers (see Henry,
1997; DeMattia et al., 2004). O. oniscus recorded on the
Coimbra forest was identified by Dr. Alfredo Langguth
and some specimens are available in the mammal col-
lection of the Universidade Federal da Paraiba (UFPB
vouchers no. 5247, 5248).

2.3. Rodents and seed predation trials

In order to confirm that O. oniscus is the main small
rodent living on the ground of Coimbra forest, we set
twenty 500 m long transects, which were composed
of 25 traps 20 m apart. Traps consisted of wire cages
15 x 15 x 25 cm (mash net 10 mm of aperture), and we
used a mix of ripe fruits (banana and pineapple) as bait.
Transects started in the first metre of forest vegetation,
perpendicular to the margin of the fragment, and pen-
etrated 500 m into forest. Transects were set haphaz-
ardly, preserving a minimum between-transect distance
of 50 m, one per night and remained in the field from
6:00 PM to 6:00 AM (a 12 hours period of capture). This
procedure totalised a capture effort of 483 trap-nights
during a 20-mo period (January 2003/October 2004).
The nearest tree (DBH > 10 cm) of each trap was as-
signed as a fruiting or a non-reproductive tree. By these
procedures, we did not intend to estimate any rodent
population attribute (e.g., rodent density) as it would re-
quire a capture-recapture effort beyond our operational
possibilities.
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Seed removal and predation was investigated based
on ten large-seeded tree species (seeds 15-110 mm
length) as follows: Attalea oleifera (Palmae),
Byrsonima stipulacea (Malpighiaceae), Cordia nodosa
(Boraginaceae), Euterpe edulis (Palmae), Virola gardneri
(Myristicaceae), Hymenaea courbaril (Leguminosae),
Lecythis lurida and Lecythis pisonis (Lecythidaceae),
Tovomita mangle (Clusiaceae) and Licania kunthiana
(Chrysobalanaceae). Voucher specimens are available at
UFP Herbarium, Universidade Federal de Pernambuco
(Serra Grande collection, vouchers n°® 34,445-38,904).
This set of species was selected in order to cover a large
range of seed size within the group of the large-seeded
tree species, as both fruit and seed size largely influence
the assemblage of species operating as dispersers/preda-
tors (Howe and Smallwood, 1982; Turner, 2001).

Seed fate trials consisted of three basic treatments
disposed on the ground: 1) protected seed — one intact,
fresh seed totally protected by a vertebrate exclosure
(wire cages 8 x 8 x 8 cm; mash net 10 mm of aperture);
2) partially-protected seed — one intact, fresh seed par-
tially protected by a vertebrate exclosure with a single
small aperture of 25 cm? in order to permit seed access
by small rodents; and 3) unprotected seed — one intact,
fresh seed with free access to any vertebrate species.

Each seed fate trial consisted of these three treat-
ments, which were disposed 5 m apart beneath the crown
of an adult tree from any of the ten seed species addressed
in this study (i.e., a trial = three seeds beneath one adult
tree). Adult trees included both fruiting individuals and
individuals without fruit. By this procedure we guar-
anteed that all sets of seed species had seeds exposed
beneath adults of their own species as well as beneath
adults from the other species used in the study. Trials
were repeated at least 20 times for each seed species by
using different and independent adult trees (at least 50 m
apart); which totalised 692 exposed seeds (plus one seed
discarded further due to injury) beneath 231 adult trees
in the whole experiment. Trials were always set haphaz-
ardly in the Coimbra forest at 6:00 AM and checked after
24 hours, and at the end of this period, seeds were as-
signed within one of three categories of seed fate: still in-
tact, predated (i.e., partially or totally eaten) or removed
(i.e., disappeared). Trials were conducted at the forest
edge (<100 m) and forest interior (>100 m).

Seed fate trials were carried out during eight months,
from March 2004 up to October 2004 in order to guar-
antee independence among seed trials. March to October
usually covers the rainy season in the study region
(IBGE, 1985), and this trial period corresponded, par-
tially or completely, to the fruiting season of the seed
species addressed; we always used fresh and intact seeds
for treatments. Finally, in order to record vertebrate spe-
cies acting as seed predators on seed trials, we spent over
120 hours of focal observation, including observations
for the complete set of seed species addressed in the
study. Seed trials were monitored early in the morning,
at dusk and at night (by using binoculars), with observers

positioned 10 to 15 m from adult trees (see Tabarelli and
Pimentel, 2004). We previously collected and taxider-
mied O. oniscus specimens to facilitate visual identifica-
tion on seed trials.

2.4. Data analysis

Differences on the proportion of rodent captures
and seeds within categories of seed fate were analysed
by G tests (Sokal and Rohlf, 1995). In order to identify
the factors driving seed predation and removal, we run a
log-linear model using habitat (edge and interior forest),
resource availability (fruiting trees and trees without
fruit), and level of seed protection (protected, partially
protected, unprotected) as factors to explain seed fate,
which consisted of three mutually exclusive categories:
predated, removed and intact. The initial model consist-
ed of a saturated or complete model with all main effects
and interactions. The most parsimonious model was then
achieved after successive exclusions of no-significant
terms. The final model consisted of the minimal fitted
model with only significant interactions as proposed by
Sokal and Rohlf (1995).

3. Results

O. oniscus was captured throughout the Coimbra
forest including forest edges (76 captures, 29% of cap-
ture success) and interior areas (67 captures, 30.3%).
However, this rodent was much more captured close or
beneath fruiting trees — 45% (55 captures from 118 ef-
forts) versus 25% (88/365) close to trees without fruits
(G=20.59,d.f.=1,p<0.001). Traps also captured a small
number of common opossums (Didelphis albiventris). A
24 hours period of seed exposition permitted elevated
rates of seed removal and predation among partially-
protected and unprotected seeds. Roughly, 50% of those
seeds were either removed or predated regardless of
their taxonomic identity, and protected seeds remained
practically intact despite the fact that few of these seeds
were predated or removed after vertebrates destroyed
the exclosures. Precisely, seed predation by any verte-
brate (unprotected seeds, Figure 2a) varied from 3.5%
(L. lurida) to 13.6% (V. gardneri), whereas predation by
small rodents (partially-protected seeds, Figure 2b) var-
ied between 4.7% (H. courbaril) and 26.6% (L. lurida).
These figures represented an elevated rate of predation
for a 24-hour period of seed exposition, and during the
120 hours of focal observation, only O. oniscus was vis-
ually recorded as a seed predator (as rodents consumed
seeds partially or completely), including seed predation
within the exclosures for medium-sized and large verte-
brates (i.e., partially-protected seeds). Seed dispersal by
O. oniscus was not visually recorded.

The log-linear model revealed significant contribu-
tions of habitat, resource availability and seed protection
on the seed fate, including several interactions among
factors (Table 1). Seeds were much more removed and
predated beneath fruiting trees (Figure 3), but rates varied
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Figure 2. Percentage of a) unprotected seeds, and b) partial-
ly-protected seeds from 10 large-seeded tree species within
categories of seed fate in the Coimbra forest, Brazil

Table 1. Factors and interactions of a log-linear model fitted
to the number of large seeds, from a set of ten tree species,
within three categories of seed fate (intact, removed and pre-
dated) at Serra Grande, Brazil (n = 692 seeds).

Factors and interactions  d.f. X p
Habitat 1 4.89  0.027
Resource availability 1 3.11 0.077
Seed protectionw 2 22.83  <0.0001
Seed fate 2 81.96 <0.0001
Habitat*resource 1 8.66 0.0033
availability
Habitat*seed fate 2 6.54 0.037
Resource availability 2 56.65 <0.0001
*seed fate
Seed protection*seed fate 4 157.69 <0.0001
Resource*protection 4 34.74  <0.0001
*seed fate
Habitat*resource*seed fate 2 7.49 0.023

according to the level of seed protection — seed predation
reached 26.3% among those partially-protected versus
19.2% of those unprotected. Moreover, a large propor-
tion of partially protected (87%) and unprotected seeds

Braz. J. Biol., 69(3): 763-771, 2009

47 166 88 138 99 154

Percentage of seeds

Protected

Partially protected

Unprotected

[ Predated M Removed [ Intact

Figure 3. Percentage of seeds within categories of seed pro-
tection, resource availability and fate in the Coimbra forest,
Brazil (n = 692 seeds from 10 large-seeded tree species).
Some protected seeds were removed after exclosure destruc-
tion by nocturnal mammals. See Table 1 for the log-linear
model fitted to the number of seeds within three categories
of seed fate.

(71%) remained intact after a 24 hours of exposition be-
neath trees without fruits. Seeds suffered higher levels of
seed predation/removal at the forest edge (up to 90%),
and rates were higher beneath fruiting trees (Figure 4).
In both habitats, most seeds (>84%) remained intact be-
neath trees without fruits, regardless of the level of seed
protection, and few seeds were effectively predated.

4. Discussion

Our results suggest that large-seeded tree species
face elevated rates of seed predation in the Coimbra for-
est, particularly on forest edges, as 25% of all seeds be-
neath fruiting trees in this habitat were predated within
a 24 hours period of seed exposition— overall 90% of
them were predated or removed in this extremely short
period. The small rodent O. oniscus appears to represent
a substantial source of predation for large seeds in the
aftermath of seed disposal on the ground as we did not
visually record other species predating seeds inside the
exclosures (partially-protected seeds), as well as those
unprotected. Moreover, O. oniscus was recorded at all
transects and fed on seeds from all species addressed
in the experiment, except the very hard pyrenes of
A. oleifera (just pulp consumption). These findings sug-
gest that this rodent is abundant, at least in certain peri-
ods of time, and a generalist large-seed predator in the
Coimbra forest. Finally, we documented a relatively low
rate of seed predation and removal beneath the crowns
of trees without fruits (<30%). Apparently, foraging ac-
tivity by seed predators is focused on fruiting trees (as
indicated by rodent capture) and seeds spatially concen-
trated on the ground (i.e., high levels of resource avail-
ability). It implies that large seeds discarded around non-
reproductive trees face a lower chance of being predated
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Figure 4. Percentage of seeds within categories of habitat,
resource availability and fate in the Coimbra forest, Brazil
(n = 692 seeds from 10 large-seeded tree species). See
Table 1 for the log-linear model fitted to the number of seeds
within three categories of seed fate.

and consequently, such areas consist of safe sites for the
recruitment of large-seeded trees.

Our findings, however, do not exclude the possibil-
ity that other rodent species are operating as active seed
predators at the study site as previously documented by
Pimentel and Tabarelli (2004) for Attalea oleifera large
seeds. Many seeds that disappeared from seed trials may
have been completely consumed while we were not visu-
ally monitoring the experiment. Currently, there is a great
debate about the process affecting long-term persistence
of tree species in fragmented forest landscapes, includ-
ing seed predation by rodents (see Fleury and Galetti,
2006; Santos et al., 2008). Several studies have proposed
that small rodents and leaf-cutting ants tend to suffer
ecological release in small forest patches as their preda-
tors become extinct in response to habitat loss (Terborgh
et al., 2001). Additionally, large and medium-sized ver-
tebrates that act as both seed predators and dispersers
are eliminated at local and landscape level by over-hunt-
ing (Wright, 2003; Jordano et al., 2006; Wright et al.,
2007). Greatly elevated densities of small rodents and
lack of some medium-to-large-bodied mammals origi-
nate distorted vertebrate communities that may produce
tangible impacts on plant recruitment. Empirical and
experimental evidence from tropical forests in Central
America suggest that small rodents prey preferentially
on small seeds and it has been proposed to be the process
driving abundant recruitment of large-seed trees in Los
Tuxtlas, despite the hyper-abundance of the small rodent
Heteromys desmarestianus (Dirzo and Mendoza, 2007).
Conversely, Lopez and Terborgh (2007) did not detect
disrupted seed removal/predation by overabundant ro-
dents on predator-free artificial islands. These authors
argued that seedling herbivory by leaf-cutting ants may

exceed the negative impact promoted by rodents regard-
ing seed predation and plant recruitment.

Our study did not intend to address a possible eco-
logical release of small rodents in the Coimbra forest but
we were able to document rapid and elevated rates of
large-seed predation and removal. In fact, O. oniscus was
able to prey a significant number of large seeds beneath
several tree species despite any preference in terms of
seed size. Similar findings have been reported elsewhere.
O. talamancae, for instance, was identified as one of the
most important seed predators for 11 tree species in a
tropical forest site in Costa Rica (Corcovado National
Park), including ten large-seeded species (DeMattia
etal., 2004). For some tree species, such as Virola koshnyi
(seeds 17.8 £1.57 mm length), predation by small rodents
represented over 70% of the seeds destroyed in the seed-
predation trials. Moreover, O. talamancae was by far the
most abundant small rodent species; namely it reached
over 150 individuals per hectare in particular months.
Another finding by DeMattia et al. (2004) was that small
rodent abundance and consequently the role played by
the whole rodent community as seed predator consist-
ently varied across months and years. Other Oryzomys
species, however, may present a different pattern of fruit/
seed consumption. To give one example, O. russatus was
recorded to feed preferentially on pulp and small seeds
(<15 mm length), and it left large seeds intact in a frag-
ment of the Atlantic forest (Vieira et al., 2003).

The findings described above are consistent with the
notion that over long periods, small rodents are able to
play a detectable role on seed predation, demography
and long-term persistence of small-seeded trees in both
continuous (DeMattia et al., 2004; 2006) and fragmented
landscapes (see Dirzo and Mendoza, 2007). More recent
evidence, including our findings, suggests that seed
predation by small rodents may be important for large-
seeded trees as well. Habitat use, feeding behaviour and
long-term demography of small rodents may thus impose
ecological filters for tree species recruitment and largely
determine safe sites for particular groups of species such
large-seeded trees. Although seeds must be discarded far
from parental plants in order to face reduced seed preda-
tion and increased recruitment (Janzen-Connell model),
we have just found that seeds discarded beneath any
fruiting tree (including non parental or co-specific indi-
viduals) face higher chances of being predated by gener-
alists such as O. oniscus, particularly at the forest edge.
There is large body of empirical evidence supporting the
notion that food search by rodents is targeted on high-
resource spots. Peres et al. (1997) argued that differential
rates of Brazil-nut seed removal by agoutis is driven by a
cognition-based foraging effort focused on reproductive
trees. It is reasonable to predict that small rodents, such
as Oryzomys species, with their small home ranges may
temporally reside around fruiting trees, and consequent-
ly predate opportunistically a large array of large-seeds
dropped on the ground. This behaviour may be particu-
larly impacting on forest edges since this habitat is be-
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lieved to produce (autochthonous seed rain) and receive
(allochthonous seed rain) a small supply of large-seeds
(Melo et al., 2006). In the Coimbra forest, adult trees
without fruits appear to constitute low resource spots and
provide, at least temporarily, safe sites for large-seeded
trees.

In synthesis, the role played by small rodents as eco-
logical filters for tree establishment is an emerging theme
in the ecology of tropical modified landscapes, and re-
mains largely controversial. According to DeMattia
et al. (2004), as tropical forests become increasingly
fragmented, the negative interactions between small ro-
dents and seeds tend to drive seedling recruitment, tree
species persistence and, consequently, the nature of tree
assemblages. The Atlantic forest of northeast Brazil is
now reduced to less than 6% of its original cover and
the remaining forest is largely composed of small frag-
ments (Ranta et al., 1998). Silva and Tabarelli (2000)
predicted that over one third of large-seeded trees would
face extinction in this region due to lack of effective seed
dispersal. Would seed-predation by rodents represent an
additional threat? Further studies must address the gen-
erality of the patterns described here and properly inves-
tigate possible impacts on demography of large-seeded
trees resulting from small rodent seed predation in the
fragmented landscapes of the Atlantic forest.
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