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Food habits of Oligoryzomys longicaudatus (Rodentia) in a
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ABsTRACT. We described the spatial and seasonal variation of feeding habits of Oligoryzomys longicaudatus in
four environments of the steppe-forest transition zone of Argentinean Patagonia. Composition of fecal pellets
collected from live-trap captures was determined with microhistological techniques using an identification
key of representative plants of our study areas. Fruits and seeds constituted 57.2% of O. longicaudatus diets,
followed by foliage (26.8%) and arthropods (16.0%). Fruits and seeds, foliage parts, and arthropods were
primarily found in individuals from shrublands, forests, and peridomestic areas, whereas foliage predominated
in pastures. Similarity index revealed differences between pastures and the other environments. Diet in
shrubland showed differences among seasons, but not among years. Fruits of Rosa spp. constituted the main
food consumed in shrubland, forest and peridomestic environments mainly in autumn and winter, whereas in
spring and summer high proportions of arthropods and other items were eaten. Thus, O. longicaudatus could
be described as frugivorous in this region, explained by an opportunistic behavior and the spatial variation
of available resources.

[Keywords: Diet, spatial variation, temporal variation, frugivorous, opportunism, reservoir of Andes genotype
hantavirus]

ResuMEeN. Habitos alimentarios de Oligoryzomys longicaudatus (Rodentia) en un area de transicién bosque—
estepa de la Patagonia Argentina: Describimos la variacién espacial y temporal de los habitos alimentarios de
Oligoryzomys longicaudatus en cuatro ambientes de un drea de transicién bosque-estepa en la Patagonia argentina.
La composicién de las heces de los roedores, colectadas en las trampas de captura viva, fue determinada con
técnicas microhistoldgicas, utilizando una clave de identificacién de plantas representativas en las 4reas de
estudio. Los frutos y las semillas constituyeron el 57,2% de la dieta de O. longicaudatus, seguidas por partes
vegetativas (26,8%) y artrépodos (16%). En las heces de individuos capturados en matorrales, bosques y
habitats peridomésticos se encontraron principalmente frutos y semillas, partes vegetativas y artrépodos,
mientras que las partes vegetativas predominaron en las de pastizales. Los indices de similitud revelaron
esas diferencias entre las dietas en los pastizales y en el resto de los hébitats. La dieta de los individuos
capturados en matorrales mostrd leves diferencias entre estaciones, pero no entre afios. Los frutos de la Rosa
spp. constituyeron el principal alimento, fundamentalmente en otofio e invierno, mientras que en primavera
y verano consumieron altos porcentajes de artrépodos y otros items. Asi, O. longicaudatus podria ser descripto
como frugivoro en esta region, lo que se explica por un comportamiento oportunista y la variaciéon espacial
del recurso disponible.

[Palabras clave: Dieta, variacién espacial, variacion temporal, frugivoro, oportunismo, reservorio del hantavirus
genotipo Andes]

INTRODUCTION

The sigmodontine rodent Oligoryzomys
longicaudatus (Bennett 1932), commonly
known as “colilargo”, is one of the most
abundant and wide-range species in the
southwestern South America. In Argentina
this rodent inhabits the east of the Andean
Patagonian forest, from 30° S to 44° S (Porcasi
et al. 2005; Carbajo & Pardifias 2007). In this
area O. longicaudatus shows a marked habitat
amplitude (Murta & Gonzélez 1982; Pearson
& Pearson 1982; Pearson 1983, 2002; Monjeau
et al. 1998; Gonzélez et al. 2000; Pardifias et
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al. 2000, 2003; Torres Perez et al. 2004; Piudo
et al. 2005; Polop et al. 2010), with the highest
number of captures in forest and shrublands
and the lowest in the steppe (Cantoni et al.
2001; Larrieu et al. 2003; Piudo et al. 2005;
Polop et al. 2010). Those differences have
been mostly associated to foliage density
and thick understory (Murta & Gonzalez
1982; Kelt et al. 1994; Kelt 2000; Gonzalez et
al. 2000) and to shrub cover and presence of
spiny shrubs (Lozada et al. 2000). In addition,
differences in abundance were associated with
food availability and quality, suggesting
that they are the main limiting factors of
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the reproductive period length in southern
temperate forest (Murtia et al. 1986; Gonzalez
et al. 1989). Understanding the causes of
abundance changes of O. longicaudatus is of
epidemiologic interest, since it is a reservoir of
Andes (ANDV) genotype hantavirus, related
to Hantavirus Pulmonary Syndrome (HPS)
in southern Argentina and Chile (Lopez et al.
1996; Padula et al. 2000).

Most previous studies on O. longicaudatus
diet have been done in the central Chile,
where it has been described as granivorous
(Meserve & Glanz 1978; Murua et al. 1980;
Meserve 1981a; Murta & Gonzalez 1981;
Pearson 1983; Meserve et al. 1988). There,
seasonal differences showed higher intake
of seeds during drier seasons, and flowers,
foliage and occasionally arthropods included
in wetter seasons. On the other hand, Mufioz
Pedreros et al. (1990) characterized O.
longicaudatus as omnivorous in a pine (Pinus
radiata) plantation, although there was high
consumption of seeds and fruits in spring
and summer. The studies of O. longicaudatus
trophic ecology showed dissimilar results,
caused probably by differences in space and
time scales, season and habitat, disturbance
intensity and interactions with other
assemblage species. The temporal variation in
the resources availability is common in most
terrestrial ecosystems (Ostfeld & Keesing 2000),
and the response of consumers also varies,
showing that diet is not fixed but dynamic
(Jaksic et al. 1993; Farias and Jaksic 2007).

There is no published data on O. longicaudatus
diet in Argentina. Populations in the
eastern Andean Cordillera inhabit different
environmental conditions than on the Chilean
side, which may affect resource availability
and forage conditions (Polop et al. 2010). Our
objectives were: 1) to describe O. longicaudatus
diets, 2) to compare spatial variation in diets in
four Patagonian environments of Argentina in
the autumn, 3) to compare seasonal and annual
diets in shrubland environments, and 4) to
compare the most consumed item (Rosa spp.)
among environments, seasons and years.

MATERIALS AND METHODS

Study area

The study was carried out seasonally from
summer 2004 to spring 2006 in Cholila (42° 31’S;
71° 27°"W), Andean region, Chubut Province,
Argentina. The study area is a steppe—forest
transition zone described in Polop et al. (2010).
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Trapping was conducted in four representative
environments: shrublands, forests, pastures and
peridomestic areas. Shrublands were characterized
by native woody species such as Berberis buxifolia,
Acanthostyles buniifolius, Rhamnus lycioides, Ribes
spp., Schinus patagonicus, Discaria trinervis, Discaria
articulata, Fabiana imbrincata, Escallonia virgata, in
variable proportions, and the non-native species
(Rosa spp.) covering up to 70% of the surface in some
sectors (Andreo et al. 2012). Forests were dominated
by native trees such as Nothofagus antarctica, N.
dombeyi, Austrocedrus chilensis in low numbers, and
N. pumilio (at 1200 m sea level), with or without
Chusquea culeou in the understory. Pastures were
defined as environment where the vegetation did
not exceed 50 cm in height and were dominated
by gramineous plants, with predominance of
Stipa speciosa, S. humilis, Festuca pallescens, Bromus
setifolius, Hordeum spp., Poa lanuginosa, Matricaria
recutita, Oenothera odorata and Verbascum thapsus.
Some shrub-like species may be present, such
as Acaena splendens, Mulinum spinosum, Azorella
monanthos and Nassauvia glomerulosa. Crop fields
(e.g. alfalfa, sorghum) used as fodder for cattle
and sheep and Rosa spp. are present at peripheral
borders. Peridomestic areas included environments
with some human use around houses; vegetation
was mostly grasses, exotic species (predominating
Rosa spp.) and some native shrub species.

Fruits were much more abundant in shrubland
and forest than in pastures and peridomestic
environments. The exotic shrub Rosa spp., in
particular, occupies important areas of shrubland
(up to 70% in some sectors), is frequent in forest
and peridomestic environments, and scarce in
pastures, where it may be present at some field
borders. Fruit availability is bigger in summer
and autumn, but some fruit (e.g., Rosa spp.) may
be available too in winter on the plants or on the
ground. Arthropods are much more abundant in
summer in all environments. Pastures offer much
more foliage (mostly grasses) but scarce wood and
fleshy fruit.

Fecal collection, analysis and quantification

Fecal samples were obtained from individuals at
the time of capture. Fifteen removing lines were
placed in shrubland and 24 in each of the other three
environments (forest, pasture and peridomestic).
In shrublands each line had 20 live traps, while in
other environments 10 live traps by line were used.
Traps were placed at 10 m intervals. The minimum
distance between trapping lines was 200 m. The
trapping was done for three consecutive nights,
once during each season (spring, summer, autumn
and winter). The total number of trap-nights was
39,780 (3,060 trap-nights by season). Three 10 x 10
capture-marked and released (CMR) grids were
also placed in shrublands, consisting of 100 live
traps at 10-m intervals were also placed, from
summer 2006 to summer 2007. Traps were baited
with mixture of peanut butter and cow fat. The
complete fecal sample from each animal at their
initial capture was processed.
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Feces were fixed in ethyl alcohol at 70% and treated
with gamma radiation to eliminate any potential
infection risk of Hantavirus. Diet composition
was determined by a microhistological analysis of
fecal pellets pool of each animal, following a slight
modification of Pefia Neira (1980) methodology.
Histological features of epidermis of leaves, seed};,
fruits, roots and stems, tungi and morphological
features of arthropods body parts were identified
and noted down. Arthropods were identified at the
taxon Class because we did not have a complete
reference collection.

Table 1. Frequency of occurrence, expressed in percentage,
of each food item identified in each general category,
by environment, analyzed from feces of Oligoryzomys
longicaudatus individuals captured from Summer 2004 to
Summer 2007 (Cholila, Chubut, Argentina). Sample size is
shown between brackets.

Tabla 1. Frecuencia de ocurrencia, expresado en porcentaje,
de cada ftem alimentario identificado en cada categoria
general, por habitat, analizado de las heces de individuos de
Oligoryzomys longicaudatus capturados desde Verano 2004
a Verano 2007 (Cholila, Chubut, Argentina). Los tamafios
muestrales se presentan entre paréntesis.

Environment Shrublands Forests Pastures Peridomestic

Items (129) (53) (11) (12)
Foliage

Acaena spp. 0.00 0.01 2.73 0.00
Achilea 3.29 0.10  0.00 0.00
millefolium

Bromus spp. 0.46 0.17 0.00 0.00
Cerastium spp. 1.67 2.94 0.00 0.00
Crepis spp. 0.26 1.05  0.00 0.00
Erigeron spp. 0.01 0.02 0.00 0.00
Erodium 0.05 0.21 0.00 0.00
cicutarium

Holcus spp. 0.49 0.00 0.68 0.00
Hypocheris 0.05 0.14 0.00 4.36
spp.

Juncus spp. 0.01 0.02 0.00 0.00
Osmorhiza 0.10 0.01 0.00 0.00
spp.

Phleum spp. 0.03 6.56  0.00 0.00
Plantago spp. 0.49 0.02  0.00 0.00
Poa spp. 1.24 0.00  22.60 2.39
Samolus spp. 0.02 0.02  0.00 0.00
Veronica spp. 0.02 0.13 1.75 0.00
Other Dicots 0.04 0.00  0.00 0.31
Other Grasses 0.34 121 7.47 1.36
Herbs 1.42 020 370 3.24
Other 0.01 3.58 546 0.00
Monocots

Moss 0.01 0.01 0.00 0.00
Total 10.01 16.40  44.39 11.66
Fruits and

seeds

Maytenus fr 0.44 0.00 143 0.57
Nothofagus fr 0.53 1132 017 0.00
Rosa spp. 70.36 4481 819 61.58
Taraxacum fr 0.02 0.58 0.00 0.00
Gramineous fr 0.42 031  24.32 211
Flower 0.81 1.75 0.00 0.07
Grains and 0.16 0.75 8.87 0.00
seeds

Total 72.74 59.52 4298 64.33
Arthropods 12.70 19.84  9.97 23.63
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Tissues of all plant species recorded in the
collected feces were finely ground and mounted on
microscope slides. Color photographs of reference
slides served as identification key of plant fragments
in the fecal pellet samples. Considering general
affinity (Luiselli 2006), food items were grouped
into the following categories: foliage, fruits-seeds,
and arthropods. Thus, O. longicaudatus may be
classified as herbivorous, granivorous, etc, based on
the types of food eaten and the relative amounts of
each food type consumed (Kerley & Whitford 1994).
Considering close affinity (Luiselli 2006), food items
were distinguished at genus and/or species level
or at other taxonomic category.

Ninety six microscope fields (16 x 6 finding on
the cover glass) were systematically examined
in each slide under a microscope at 100 power
magnifications using a binocular microscope. The
presence of each recognizable item in each field
was recorded. Total and seasonal percentages
describing O. longicaudatus diet by environment
were based on the mean percentage obtained from
items composition of the fecal analysis. Percent
composition of each food item was determined
for each slide (Holechek & Gross 1982). These
percent compositions were averaged for all feces
collected from each individual captured in each
environment during the same sampling period,
providing a mean value for each plant species. Only
percent composition values equal to or greater than
5.0% in one environment and season, or registered
at least in three seasons or in two environments
were considered. For this analysis, occurrence (O)
by environment and season was calculated as the
number of individuals that consumed a particular
item (i) over the total number of individuals
analyzed.

Similarity indices were used to compare diet
compositions of O. longicaudatus between seasons,
years and environments using the Ov index (Pianka
1973). Comparisons of O. longicaudatus diets
between environments were done considering
samples from capture lines of autumn 2004,
2005 and 2006 altogether. We could only include
peridomestic environment in those comparisons
in autumn 2005 due to small sample sizes.On
the other hand, only the abundance of Rosa spp.
was comparable among environment, season and
years using ANOVA and Tukey tests, when the
assumptions of normality and homogeneity of
variance were accomplished.

REsuLTs

Three hundred sixty two O. longicaudatus
feces samples were analyzed: 286 from
shrublands (129 from capture lines and 157
from grids), 53 from forests, 11 from pastures
and 12 from peridomestic areas.

Data obtained from sample lines (grouping
every year, season and environment data),
showed that fruits and seeds constituted
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57.2% of O. longicaudatus diet occurring in
72.4% of the individuals; followed by foliage
(26.8%), occurring in 79.5% of individuals, and
arthropods (16.0%) in 40.4% of the individuals.
Regarding diet composition by environment,
fruits and seeds were the most frequent items
found in shrubland, forest and peridomestic
environments, whereas foliage prevailed in
pasture (Table 1). Arthropods occurred in
54% of individuals captured in shrubland and
forests and a minor percentage in pasture and
peridomestic environments.

Only twenty food items identified at genus
level and nine identified at other taxonomic
category were considered for forthcoming
analyses (Table 1). Unidentified items plus
those that did not reach 5% of frequency
value constituted 3% of total diet. Thus, 28
items were identified in shrubland, 24 in
forest, 13 in pasture and 10 in peridomestic
environments (Table 1).

Rosa spp. fruit was recorded in a high
percentage of occurrences. It represented 76.8%
of items recorded in 84.4% of feces analyzed.
In shrubland environments 95.8% of fruit
item corresponded to Rosa spp., occurring in
92% of individuals analyzed. In peridomestic
environment 93.8% of recorded fruits were
also Rosa spp., whereas the lowest percentages
were from individuals in pastures.

Diets between shrubland and forest had
high similarity (Ov= 0.97); whereas diets
in shrubland vs. pasture and in forest vs.
pasture were very different (0.05 and 0.10
respectively), considering autumn 2004,
2005 and 2006 together. Unidentified grasses,
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Figure 1. Seasonal diet composition of Oligoryzomys
longicaudatus in shrubland environment (Summer

2004-Summer 2007, Cholila, Chubut).

Figura 1. Composicién estacional de la dieta de
Oligoryzomys longicaudatus en ambiente de Matorral
(Verano 2004-Verano 2007, Cholila, Chubut).

Summer Spring
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Table 2. Similarity of Oligoryzomys longicaudatus diet
composition between seasons (Summer: 2004, 2006;
Autumn: 2004, 2005, 2006; Winter and Spring: 2004,
2005) according to OV index (Pianka 1973), in shrubland
environments (Cholila, Chubut, Argentina)

Tabla 2. Similitud de la composicién de la dieta por el
indice OV (Pianka 1973) de Oligoryzomys longicaudatus
entre estaciones (Verano: 2004, 2006; Otono: 2004, 2005,
2006; Invierno y Primavera: 2004, 2005), en ambientes de
matorral (Cholila, Chubut, Argentina).

Seasons Summer Autumn Winter
Autumn 0.64

Winter 0.61 0.99

Spring 0.67 0.95 0.96

arthropods, Poa spp. and unidentified grass
fruits were the most frequent recorded items in
pasture. In shrubland, and forest diets of years
2004, 2005 and 2006 were constituted mainly
by Rosa spp. and arthropods, showing Rosa
spp. significant differences between those
environments (F, .= 4.31, p= 0.04), being
higher in shrubland (51.5%) than in forest
(36.7%). Considering only autumn 2005, the
diet between peridomestic environments
and shrubland had also high similarity (Ov=
0.96), followed by forest vs peridomestic
environments (0.75). Pasture and peridomestic
environments showed the lowest similarity
(0.21).

In shrubland envrionment, comparisons of
diet composition between years showed high
similarity values (2004 vs. 2005: Ov = 0.99;
2004 vs. 2006 and 2005 vs. 2006: Ov = 0.96).
Comparisons between seasons in shrubland,
showed that summer had the lowest similarity
to the other seasons, whereas the other seasons
showed high similarity among themselves
(Table 2). Summer diet was more diverse,
with lower records of Rosa spp. and a high
percentage of foliage and arthropods (Figure
1). Rosa spp. item (considering autumn, winter
and spring together), showed significant
differences among years (F, ;= 3.45, p= 0.03),
particularly between 2004 vs. 2006 (p= 0.006)
and 2005 vs. 2006 (p= 0.008); their occurrence
was 56.99% in 2004, 53.62% in 2005 and 69.85%
in 2006.

Discussion

According to our results, O. longicaudatus
could be classified as frugivorous, because
diet contains fruit items in more than 50% of
the analyzed feces occurring in more than 70%
of individuals. Our trophic characterization
of O. longicaudatus does not agree with other
authors from other localities. Meserve & Glanz
(1978) and Meserve (1981b), have classified
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O. longicaudatus as moderate to strongly
granivorous, with a clear trophic specialization
and with some opportunist dietary behavior in
brushes of Chile in humid season. In contrast,
Murda et al. (1986) described this rodent as
omnivorous in pine forests. Nevertheless,
Silva (2005), in a bibliographic revision,
acknowledged that dietary habits of O.
longicaudatus in Chile changed significantly
among localities, being characterized as
granivorous-frugivorous, herbivorous and
herbivorous-granivorous-frugivorous. In
addition, we could also characterize O.
longicaudatus as an opportunistic consumer.

The opportunistic behavior implies the use
of food resources according to abundance (e.g.
Jaksic 1989), thus we would need to quantify
food resource availability. In this study there is
no precise data on vegetal species availability
expressed as percentages in each of the
environments or seasons considered. But we
have bold estimates allowing us to rank those
conditions, and clearly Rosa spp. is abundant
in most environments studied (Andreo et al.
2012). In this context, O. longicaudatus can
be frugivorous by active food selection or
because there is no better option. Considering
the already reported opportunistic behavior
of O. longicaudatus (Murtia et al. 1980;
Meserve et al. 1988; Munoz-Pedreros et al.
1990), it is expected to consume Rosa spp. in
environments where this resource is abundant.
Moreover, our results are expected to differ
from others in different environments, where
other resources are predominant. Our results
showed that individuals consumed few items
in each environment, suggesting a restricted
use of those with high representation in
the environment and allowing them to
advantageously exploit Rosa spp., an exotic
and relatively recent food resource in our
study area.

Fruits of Rosa spp. mature in late summer
and autumn; in late autumn and winter they
reach their highest nutritive value as they are
rich in sugar with high content of proteins
(Somlo & Cohen 1997) and vitamin C (Pirone
etal. 2002). This food is highly palatable for O.
longicaudatus (Pelliza & Sepulveda 2008). The
highavailability of this fruit could be associated
with the final period of reproductive activity
and survival of overwintering individuals to
the next period. In early spring that fruit loses
some nutritive conditions (Pirone et al. 2002),
which may explain the lower proportions
of Rosa spp. registered in a summer diet
(November-January), replaced by arthropods
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and the incorporation of other items like
fruits of Nothofagus spp and Maytenus spp,
grains, unidentified herbs and unidentified
grasses and bulbs. The high consumption of
bulbs in summer 2006 may be consequence
of the drought of this year (Polop 2011).
Muiioz-Pedreros et al. (1990) and Murda and
Gonzalez (1981) registered seasonal changes
in O. longicaudatus diet, but they registered
consumption of fruits and seeds in spring
and summer and arthropods and fungi in
winter.

Differences of our results respect to others
could be also related to the technique to
analyze stomach or fecal contents. According
to Mcinnis et al. (1983), fecal analyses
overestimate the less digestible portions
of the diet and underestimate the more
digestible portions, so the accuracy of fecal
analyses could probably be enhanced by the
determination of digestibility coefficients of
various plant species in different phenological
stages and for different animal species. It can
be supposed that the representativeness
of fruits of Rosa spp. in diet composition,
determined by fecal analysis could have been
underestimated. Nevertheless, we were able
to detect high quantities of Rosa spp. fruits
in spite of those methodological limitations.
Furthermore, though we cannot evaluate
to what extent fecal material accurately
represents the actual diet of an organism, we
still can trust in relative proportional or rank
estimates of dietary composition rather than
on absolute percentages.

Many studies of rodent abundance and
distribution have emphasized the influence
of environment features at fine scale like
resource abundance, structural characteristics
of vegetation, composition of plant species and
habitat size. In our study area O. longicaudatus
diet seems similar through the seasons
(composed principally by Rosa spp.) exceptin
summer. When we compare our results with
studies of O. longicaudatus diet from other
regions, differences appear but similarities in
its characterization as an opportunistic species
are also evident. Our observations allow us
to characterize O. longicaudatus as food
opportunistic, following the spatial variation
of resource availability. Considering that (1)
Rosa spp. fields are used as refuge (Polop
2011; Andreo et al. 2012), (2) that its fruits are
consumed by O. longicaudatus in our study
area, (3) that its high availability is associated
with high abundances of this rodent (Andreo
et al. 2012), and (4) that its fruits constitute
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an economic resource for inhabitants of the
region, it becomes highly important for studies
of O. longicaudatus population dynamics and
to design preventive polices in the control of
HPS disease.
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