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HIGHLIGHTS

» The studied rodent select food items, showing preference for some species.
» The microhistological analysis of feces was used in this research.
+ Juncus acutus, Cladium jamaicense and Plantago australis presented the highest IVI.

* Hypoxis decumbens, J. acutus and Paspalum urvillei were the most consumed
species.

Abstract: This study aimed to link the plants consumed by Cavia magna and their
availability in the environment, (llha dos Marinheiros) determining its food preference. In the
environment, 96 species were recorded. Twenty-four plant species were identified in the
fecal samples. There wasn’t significant difference in the composition of plant species among
seasons, although the variation was significant between the island’s northern and southern
areas concerning the fecal samples. Mantel test’s results supported that the availability of
vegetation has significant influence on the species consumed. Being that the most
consumed species (present on the feces) were distant to their distribution areas, we propose
that C. magna of Ilha dos Marinheiros actively search and select items to eat, showing food
preference for some species.
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INTRODUCTION

One of the first steps in understanding the inner workings of an animal’s ecology is to
know its diet [1]. The diet depends not only on the quality and abundance of the food in the
environment but also on the choice of where to feed, in a cost-benefit relationship [2].
According to Fischer et al. [3], food availability can influence growth, survival, and fecundity
rates, resulting in larger individuals in less time. Therefore, the Optimal Foraging Theory
(OFT) stipulates that the time spent by the animals to obtain nutrients should be minimized
while the amount of energy and nutrients should be enhanced [2].

The feeding habits of herbivores can be studied in several ways. For instance, it is
possible to perform studies of feeding habits by direct observation [4] and through the
identification of food items by microhistological analyses of feces [5]. The use of the latter
technique relies on the fact that plants have non-digestible structures, so it is possible to
identify them in the feces [6]. This kind of analysis has been used to define the feeding habit
of many herbivores [7, 8, 9, 10].

The genus Cavia Pallas 1766 belongs to the order Rodentia and consists of small
rodents commonly called cavies [11]. In southern Brazil, in Rio Grande do Sul State, the only
species recorded for this genus are Cavia aperea Erxleben 1777 and Cavia magna Ximenez
1980 [12]. According to Ximenez [13], C. magna is frequently found in formations close to
water bodies, in estuaries, and on the edges of lagoons, where the soil is saline.

The genus Cavia is usually composed of solitary animals, active during the early
morning and late afternoon [14], when it feeds on various plants [15]. However, individuals of
C. magna can be found in hierarchical groups during foraging [16]. It is a monogastric
herbivore and depends on the microbial fermentation in the gut [17]. The C. magna feces are
cylindrical, small, and darkish green color, exhibiting viscous mucus when fresh. Rodents
show high fiber digestibility, and of other dietary components, nevertheless, they are used to
coprophagy supposedly to obtain a higher nutritional influx in periods of low nutrient dietary
[18].

Due to the importance of knowing the diet of an animal, and despite the abundant
literature on feeding habits of herbivores at hand, most of them do not quantify the
availability of plant species in the foraging site. Verify the spatial distribution of food resource
can contribute to a better understanding of animal-plant interaction process. Rodents
demonstrate potential for adaptive movements, which influence the ecological variability of
habitat [19]. It is possible to presume that the diet selectivity varies according to the
characteristics of the environment and that end up affecting the availability of vegetation [20].
The determinants factors of the animal’s diet depend on the quality and abundance of food
and where the animal foraging occurs, evaluating the cost-benefit of that [2]. In addition,
forage herbivores can affect the structure and floristic diversity of their natural habitat [21].
For this reason, it is important to know the availability of food in the environment and the food
preferences of the animal under study. Initiatives such as these are necessary, since those
factors can influence the development of the species, changing it positively or negatively. In
this sense, we intend to elucidate the following questions: 1) Are there spatial or seasonal
variations in llha dos Marinheiros’s vegetation cover display? 2) If there are variations, do
they interfere in the diet of Cavia magna? Thus, the goal of our study was to trace a
relationship between the plant species found in the diet of C. magna and their availability in
the environment, to identify this cavy’s feeding preferences.

MATERIAL AND METHODS

Study Site

llha dos Marinheiros is located in Brazil’s far south, in the estuary of Lagoa dos Patos
(Figure 1), between the coordinates 31°58’'S and 52°05’'W and 32°02’S and 52°12’'W. lIts
area is ca. 40 km? and the vegetation is predominantly composed of grasses, sedges, and
rushes, distributed according to flooding and salinity gradients [22]. Along with this gradient,
we found populations of Juncus acutus mainly on the shores of Lagoa dos Patos, gradually
replaced by populations of Cladium jamaicenses, and interspersed with individuals of
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Hypoxis decumbes, Paspalum urvillei, and Myrsine parvifolia among the island’s inward.
The climate is mild mesothermic and super-moist. Summer is hot and dry, with an average
temperature of 24°C, while is cold and rainy in the winter, averaging 13°C. The average
annual rainfall is 1,225 mm [23].

32°0'0"S
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Il Rio Grande
Rio Grande do Sul State

£82°120"C £2°100"C £52°8'0"0 £52°6'0"0

Figure 1. Study site, indicating the two transects in the Ilha dos Marinheiros, Rio Grande City, State of
Rio Grande do Sul — RS. Note: Red Cross: Transect in Northern area; Red Triangle: Transect in
Southern area.

Data Collection: Plants and Feces

Data collection was carried out in two transects, one in the north of the island, reaching
290 min length, and the other in the south, totaling 160 m long. The two transects are 3.5 km
from one another, cut apart by a range of dunes and groups of water bodies, in the island’s
innermost area (Figure 1). The transects were perpendicular to the road that surrounds the
island, starting from it and going towards the shores of the Lagoa dos Patos. This road
separates the island’s environment into two distinct areas. From the inner side, we find
agricultural fields and on the periphery, towards the lagoon, wild vegetation is found. The
size of the transects was defined by the area occupied by the wild vegetation. Each transect
consisted of ten points, distant from each other in 29m, in the north, and in 16m, in the south
area. Location of point 01 was the end of the area occupied by the wild vegetation, and point
10 was close to the shore of the lagoon. Three adjacent 1m? squares (our sample unit) were
fixed perpendicularly to the transect, in each of the ten points, totaling 30 sampling units
(SUs) per area.

The vegetation survey was carried out over a year, in four seasonal collections, one for
each season (summer, fall, winter, and spring, respectively). All plant species identified in
each SUs had their relative coverage recorded by means of a visual estimate, based on the
adapted scale Domin-Krajina [24] modified by Garcia and Boldrini [25] as follows: "1"
covering up to 5% of the sampling unit; "2" covering between 6 and 20%; "3" covering
between 21 and 40%; "4" covering between 41 and 60%; "5" covering between 61 and 80%
and "6" covering between 81% and 100% . Some samples of vegetation were collected,
preserved in 70% ethanol, and used to create a reference collection for the specie’s leaf
epidermis. Another subsample was used for assembling herbarium sheets, which were
incorporated into the Rio Grande University Herbarium (HURG) collection, as voucher
material.

Fecal samples of C. magna were collected in each of the 30 sampling units (SUs),
monthly, during a year. The number of fecal samples found was variable, and all the feces
samples present in each SUs were collected. Fecal samples were packed in 45 ml Falcon
tubes and stored in FAA solution (10% formalin, 85% ethanol, and 5% acetic acid) for further
analysis. For the analysis, the samples were grouped seasonally (spring, summer, fall, and
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winter) and for areas (north and south). Sampling units not containing feces were assigned
value zero in the assembly of the data matrix.

Bibliography, identification keys, and deliberation with experts allowed for identification
of plant species collected. The families were determined following Smith et al. [26] for ferns
and the Angiosperm Phylogeny Group - APG Il [27] for angiosperms.

The Importance Value Index (V1) was calculated for species presents in both transects,
according to the formula: IVI (%) = (RC + RF)/2, where RC means the relative coverage and
RF the values of the relative frequency of each plant species [28]. Where RC was obtained
by scale of Domin-Krajina and RF was determined using the ratio of the absolute frequency
of a certain species and the sum of the absolute frequencies of the other species [24]. The
IVI was calculated in order to numerically express the importance of each species within the
plant community.

For the histological analysis of fecal content, the technique developed by Baumgartner
and Martin [29] was applied, which consists of comparing the epidermal plant fragments
found on the microscope slides prepared from fecal samples with those of the reference
collection made from the leaf epidermis of local vegetation. For standardization purposes,
five fecal sub-samples were randomly selected for each SUS, which were used in the
preparation of five slides for microscopic analysis [5,9]. Microscope slides with fecal
contents were examined throughout their length in an Olympus microscope model CX41
(magnification of 20x). In order to analyze the entire length of slides, longitudinal and
contiguous field were drawn, writing down the sort of epidermic fragment found and the
number of times where it appeared. Anatomical characteristics such as size, type and shape
of epidermic cells, presence of cells with silica encrustations, distribution and size of stomata,
and hairiness were considered for the identification of plant species present in the animal
feces.

The frequency of each food item found in the feces of C. magna was calculated
according to the formula: A (%) = (number fragments of item i / total number of fragments
observed) x 100 [5], where i is species. For this calculation, were taken into consideration
the sum of fragments of all species identified in the study area (north and south) and for each
season separately.

Two matrices were prepared. The first matrix lists the VI for plant species found on llha
dos Marinheiros in each of the 30 sampling units (SUs) and study areas (northern and
southern regions). The second matrix was organized with the frequency of plant species
present in the fecal samples of C. magna, again for each of the 30 SUs and areas. With the
first matrix, assembled with the IVI values, it was possible to determine if there were
variations in the vegetation cover between the two areas during the four seasons of the year
(two-way ANOSIM test, Bray-Curtis distance, 100000 permutations). As for the second
matrix, assembled with the frequency of plants present in the fecal samples, the same
statistical test was applied, in order to check whether there was variation among the
fragments of plant species found in fecal samples from the northern and southern areas, and
whether there was seasonal variation in the species consumed. The P < 0.05 was
considered in all analyses.

The application of Mantel’s test (5000 permutations, Pearson’s coefficient) comparing
the two matrices, allowed the search for correlations in the similarity between plant species
available in the environment and plant species found in the fecal samples of C. magna,
considering both the areas and the four seasons of the year. A Correspondence Analysis —
CA [30] was calculated using the 1VI values of the species found in the environment in each
sampling unit (SUs) and frequencies of the plant species identified in the feces in each
sampling unit, to evaluate possible movements of the animal while seeking for specific plant
species. The analysis was repeated for both northern and southern areas. During the
plotting of the CA, the sampling units (SUs) were assembled in groups of three, using as a
basis the previously established points 01 to 10 along the transects. Thus, the location of the
species of plants available in the environment and the species of plants found in the fecal
samples were made from the interior of the island (point 01) towards the shore of the Lagoa
dos Patos (point 10). All the tests were performed using the software Past, version 2.01.
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The analysis was repeated for both north and south areas, using the following acronyms
of species: Cladium jamaicense = A; Cynodon dactylon = B; Dichanthelium dichotomum = C;
Galium hypocarpium = D; Hypoxis decumbens = E; llex theezans = F; Juncus acutus = G;
Myrsine parvifolia = H; Paspalum urvillei = I; Plantago australis = J; Psidium cattleyanum = K;
Sapium glandulatum = L; Thelyptyeris dentata = M; Tropaeolum pentaphyllum = N.

RESULTS

Ninety-six species were identified in the environment, distributed in 44 families, during
the four sampling periods in both study areas. Among the most abundant families in number
of species were Asteraceae (13 spp.), Poaceae (12 spp.), and Cyperaceae (5 spp.). Over all
the sampled species, 37.5% were present in both study areas. The species J. acutus
showed the highest IVI in the four seasons in the south. On the other hand, during winter and
spring in the north, the species that had the highest rates for the same parameter were C.
jamaicense and P. australis, respectively.

Throughout the four seasons, and in both study areas, the C. magna feces amounted to
132 samples. In the 30 SUs analyzed, 108 had absent fecal samples. The absence of feces
between the sampling had a random occurrence, not following any trends seasonal or
between the northern and southern areas. A total of 660 microscopic slides of the C. magna
fecal subsamples were examined, where 26,738 pieces of plant epidermis were identified
for both study areas. Twenty-four species belonging to 19 families were identified in the fecal
samples. Among these, 14 species of plants were identified in feces samples from both
northern and southern areas. Seven species of plants identified in feces samples being
exclusive to the north and three exclusive to the south (Table 1). However, 55% of the
identified species showed low consumption, occurring with a frequency of less than 5% in
the feces (Table 1).

Poaceae had the highest number of species ingested, although with little consumption,
accounting for 23.5% of the total species in both areas (Table 1). In turn, Hypoxidaceae (H.
decumbens) and Juncaceae (J. acutus), were the most ingested plants, accounting for over
66% of the fragments found for the northern area. Together, these two species, representing
the families above, accounted for 5.9% and 11.9% of IVI of the species available in the
environment, concurrently.

In the southern area, 46% of total consumption was due to Hypoxidaceae and Poaceae.
In the south, P. urvillei was the species with the highest frequency in the diet in the four
periods. On the other hand, H. decumbens was the most frequent species in fecal samples
in the northern area during summer, fall and spring. In winter, J. acutus was the most
consumed, being the second most frequent consumed species in the same area for the
other periods (Table 1).

Table 1. Plant species found on llha dos Marinheiros and occurring in the diet of Cavia magna, in both
the northern and southern areas and in the four seasons?.

North South
Su Fa Wi Sp Su Fa Wi Sp

Species P

Aquifoliaceae
VI 3.3 3.3 - 1.7 1.3 -
A 1.0 0.8 - - - -

llex theezans Mart. ex Reissek

Asteraceae
v 1.8 - 13 11 1.8 21 3.0 3.9
Conyza canadensis (L.) Cronquist
A 1.3 - 0.1 0.2 0.5 1.9 2.2 1.0
Hypochaeris brasiliensis (Less.) \Y| - - - - - - 3.8 0.5

1p = Parameters; IVI (%) = Importance Value Index of the species in the environment; A (%) = frequency of the
item in the fecal sample; Su = Summer; Fa = Fall; Wi = Winter; Sp = Spring. The most consumed species are
highlighted in bold.
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Species

Benth. & Hook. f. ex Griseb.

Caprifoliaceae
Lonicera japonica Thunb.
Commelinaceae
Commelina erecta L.

Convolvulaceae
Ipomoea grandifolia (Dammer)
O'Donell

Cyperaceae

Cladium jamaicense Crantz
Euphorbiaceae

Sapium glandulatum (Vell.) Pax
Hypoxidaceae

Hypoxis decumbens L.
Juncaceae

Juncus acutus L.
Myrtaceae

Psidium cattleyanum Sabine
Plantaginaceae

Plantago australis Lam
Poaceae

Cynodon dactylon (L.) Pers.

Dichanthelium dichotomum (L.) Gould

Paspalum notatum Alain ex Fliiggé

Paspalum urvillei Steud.

Polypogon monspeliensis (L.) Desf.

Primulaceae

Myrsine parvifolia A. DC.
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North South

P

Su Fa Wi Sp Su Fa Wi Sp
A - - - - - - 0.3 -
VI 3.0 - - 0.8 - - - -
A 0.7 - - 0.2 - - - -
IvI 0.7 - 0.4 0.3 - - - -
A 0.3 - 0.1 - - - 0.1 -
VI - - - - 1.3 0.8 - 1.0
A - - - - 0.2 - - 0.2
VI 45 76 108 6.3 4.6 83 130 84
A 4.8 1.6 15 0.5 1.2 0.8 0.3 0.4
VI - 35 25 0.8 1.7 - - -
A - 5.5 1.6 0.1 - - - -
IVI 6.8 4.8 6.2 6.0 7.1 5.6 4.9 7.2
A 366 331 317 427 203 132 51 16.7
Ivi 178 132 85 78 280 251 221 127
A 279 227 352 367 47 3.1 7.7 7.5
v 1.9 - - 14 4.1 1.2 - 0.5
A 1.3 - - 0.5 0.4 1.9 - 0.5
IVI 8.6 9.2 9.8 8.6 - - 0.7 1.6
A - - 0.8 0.2 - - - 0.5
VI 2.6 3.8 3.6 15 - - - 4.2
A 2.7 0.8 8.4 31 0.2 - 2.0 -
VI - - 33 11 2.7 0.8 3.0 0.5

- - 0.2 0.2 24 0.6 0.4 -
VI - - - 21 - 0.7 - -
A - - - 13 - - - -
v 3.1 2.9 0.4 - 125 43 139 33
A 3.5 4.9 - - 30.7 308 29.2 297
VI - 1.3 - 7.1 - - - 0.6

- 0.4 - 0.7 - - - 0.7
VI 7.3 7.3 7.6 1.9 6.8 11.1 5.0 6.0
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North South
Su Fa Wi Sp Su Fa Wi Sp
A 2.6 0.9 4.9 0.9 6.0 55 3.6 2.6

Species P

Pteridaceae

Acrostichum danaeifolium Langsd. & \Y| - - - - - 1.9 2.3 -
Fisch. A - - - - - - 0.3 -
Rubiaceae
Galium hypocarpium (L.) Endl. ex \Y| - 0.5 4.3 2.0 - - - -
Griseb. A - 2.1 0.1 - - - - -
Smilacaceae
) ) ] IVl 0.7 2.3 - 1.6 1.7 0.8 23 1.0
Smilax campestris Griseb.
A - - 0.2 - - 0.3 - -
Thelypteridaceae
Thelypteris dentata (Forssk.) E.P. St. VI 1.3 3.3 - 0.3 - - - -
John A 0.1 - - 0.7 - - - -
Tropaeolaceae
IVI 15 0.6 0.9 0.3 - - 2.3 1.7
Tropaeolum pentaphyllum Lam.
A 0.6 1.1 0.7 - - - 1.9 25
Vitaceae
VI - 1.1 1.0 2.4 - - - -
Vitis sp. L.
A - - 0.1 - - - - -

Regarding the relative plant species coverage in the environment, most of the species
were present in the two study areas, north and south of the Ilha dos Marinheiros, with no
significant differences (p = 0.07, R? = 0.01). In the seasonal analysis of the relative species
coverage, a significant difference to the coverage percentage of those species on the
environment (p = 0.005; R2 = 0.07), and the species where replaced throughout the year,
showing a significant difference between the seasons.

A similar result was observed in the analysis of feces, where there were no significant
differences in the composition of plant species present in the feces of C. magna (p = 0.07, R2
= 0.01) between the northern and southern areas of the llha dos Marinheiros, though
composition of the vegetation in the feces has varied significantly between seasons (p =
0.001; R? = 0.2). Juncus acutus, C. jamaicense, and P. urvillei were the species with the
highest contribution to the variability between sites, corresponding to 41% of the total. The
results of the Mantel test showed a significant and positive association (P= 0.004), although
with low correlation (R2 = 0.12) between the composition of species found in fecal samples
and the relative species coverage found in the environment.

For the results of the CA, we can see that there was a similar distribution of vegetation
between the two study sites (Figure. 2a), complementing the results obtained by ANOSIM
test. With respect to vegetation identified in feces (Figure. 2b), the CA shows a separation of
food items consumed by the animals between the two study areas.
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Figure 2. Correspondence analysis (CA) for the Northern and Southern areas of llha dos Marinheiros
with the plant species’ arrangement found in: (a) the environment and (b) the fecal samples of Cavia
magna. Note: The 1 and 2 dimensions represent the distribution of the species on the collection
points; Red Diamond: Northern area; Green Triangle: Southern area. For graphic effect, we included
only those species consumed with frequency of occurrence > 5%. Acronyms of species: Cladium
jamaicense = A; Cynodon dactylon = B; Dichanthelium dichotomum = C; Galium hypocarpium = D;
Hypoxis decumbens = E; llex theizans = F; Juncus acutus = G; Myrsine parvifolia = H; Paspalum
urvillei = I; Plantago australis = J; Psidium cattleyanum = K; Sapium glandulatum = L; Thelypyeris
dentata = M; Tropaeolum pentaphyllum = N.

When we separated the samples from the two study sites, the results of CA showed
variability between plant species’ locations available in the samples units (SUs) in the
environment and the points where these same species were identified in the fecal samples,
along the transects. In the north, the species J. acutus, found at points 8, 9, and 10 in the
environment (Figure.3a), was identified in feces collected in sections 6 to 8, as well as at
points 1 and 2, approximately 200m away from the place of occurrence of the species
(Figure.3b), showing that the animal moved about to consume it.
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Figure 3. Correspondence analysis (CA) with the plant species’ arrangement found in: (a) the
environment and (b) the feces, in relation to the SUs for the Northern area of Ilha dos Marinheiros.
Note: The 1 and 2 dimensions represent the distribution of the species on the collection points;
numbers represent the sampling units (SUs); letters represent the plant species. For graphic effect,
we included only those species consumed with frequency of occurrence > 5%. Acronyms of species:
Cladium jamaicense = A; Cynodon dactylon = B; Dichanthelium dichotomum = C; Galium
hypocarpium = D; Hypoxis decumbens = E; llex theizans = F; Juncus acutus = G; Myrsine parvifolia =
H; Paspalum urvillei = I; Plantago australis = J; Psidium cattleyanum = K; Sapium glandulatum = L;
Thelypyeris dentata = M; Tropaeolum pentaphyllum = N.

Similarly, in the south, P. urvillei had its distribution at points 1 and 2 in the environment
(Figure.4a) and was identified in fecal samples at points 9 and 10, approximately 120m from
the place of occurrence (Figure.4b), showing this variation and movement for the
consumption of the species in this study.
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Figure 4. Correspondence analysis (CA), with the plant species’ arrangement found in: (a) the
environment and (b) the feces, in relation to the SUs for the Southern area of Ilha dos Marinheiros.
Note: The 1 and 2 dimensions represent the distribution of the species on the collection points;
numbers represent the sampling units (SUs); letters represent the plant species. For graphic effect,
we included only those species consumed with frequency of occurrence > 5%. Acronyms of species:
Cladium jamaicense = A; Cynodon dactylon = B; Dichanthelium dichotomum = C; Hypoxis
decumbens = E; llex theizans = F; Juncus acutus = G; Myrsine parvifolia = H; Paspalum urvillei = I;
Plantago australis = J; Psidium cattleyanum = K; Sapium glandulatum = L; Tropaeolum pentaphyllum
=N.

DISCUSSION

The profusion displayed by Asteraceae, Poaceae, and Cyperaceae families throughout
the four seasons, combined with the abundances of J. acutus and P. australis in the two
areas of Ilha dos Marinheiros can be explained by means for favorable adaptability of these
taxa to the estuarine environment [29], where this study took place. Some species, such as
C. jamaicense, showed variations in their IVI over the year, being replaced by other species.
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Even so, the test indicated that the environment’s plant species composition showed no
significant variations either among the seasons or between the areas, attesting a similar
environment. Furnari’s [4] study also found the families Poaceae and Asteraceae as more
numerous in the diet of C. intermedia, although the use of different techniques applied in that
particular research. Despite the wide range of vegetation available on Ilha dos Marinheiros,
only 24 species were identified in fecal samples of C. magna. Furthermore, not only was the
number of consumed species lower than the environmental supply, but also most of the
species exhibit low occurrence frequency (~1%) in fecal content. Borges and Colares [7]
studied the diet of capybaras and confirmed that plants found at low frequency (1%) in the
fecal samples may have been ingested accidentally, or possibly randomly consumed.
However, in this study, the quantification of plant species, along with their location in the
transects, allowed us to highlight the availability of this vegetation, although the consumption
of some species was reduced, indicating a possibly active search for a different number of
plant species by the cavy. Furnari [4], observing the behavior of Cavia intermedia, also
noted that the animal’s search for certain species to feed, while avoiding predators, with
dietary variations, changed according to the foraging site and the season of the year.

According to Prigioni et al. [20], the selectivity of an animal’s diet varies according to the
environmental conditions and characteristics of each region. As the study site was
characterized in a similar environment, this may have caused the low variability in the
number of species present in the diet of C. magna. However, when comparing both areas,
an increased intake of some species was noticeable, such as C. dactylon, which was five
times more consumed in the north than in the south. Also, some species were consumed in
only one of the sites studied, such as Galium hypocarpium, ingested only in the north. These
differences contributed to the variation among species consumed in the both areas. The
significant difference between north and south regarding the consumption of plant species
by C. magna can be better attributed to individual characteristics of the population rather
than the environment's food supply, or it might characterize the presence of distinct
populations. The location of the two study areas, about 3.5 km from one another and
separated by an open area of dunes and small water bodies, can be a determining factor for
the occurrence of distinct populations at the study site.

The family Hypoxidaceae has not been reported before in studies of herbivore diet.
Hypoxis decumbens was present throughout both areas, in all the four seasons, but in low
abundance. Some species of the genus Hypoxis have a large amount of carbohydrates and
linoleic acids in their leaves [31]. Furthermore, Kinupp and Barros [32] found that the
rhizomatous structure of H. decumbens has a high content of protein, phosphorus, and zinc.
According to Benevenga et al. [33], these elements are necessary for the rodent’s
metabolism, encouraging its consumption. Thus, the increased demand for this species may
indicate the need for supplemental feeding, or the cavy’s preference for this plant.

Regarding the number of species present in the diet of C. magna, in both areas, the
Poaceae family was notoriously the most abundant. Other authors also reported that
Poaceae was the family with most species found in capybara [34], coypu [9], and cavy’s [4]
diet. These authors attributed the greater number of Poaceae species in the herbivore diet to
their nutritional quality and environmental availability, even when, differently from our study,
no quantification and distribution analysis of vegetation was performed in that work for that
connection to be established. The environment’s quantification and distribution of vegetation,
such as we did in our study, allowed us to confirm the selective search and intake of family
Poaceae species for the studied animals.

The genus Paspalum has various species present in herbivores’ diet [35]. According to
Pozzobon and Valls [36], in southern Brazil this genus species are known for their higher
guality of forage when compared with another grasses. Borges and Colares [7], Rickli and
Reis [37], Colares et al. [9], and Furnari [4] found in their diet studies of other rodents, that
the species of the genus Paspalum are the most consumed in at least one period analyzed.
In our study we also found high abundance of fragments of P. urvillei in C. magna feces.
Paspalum urvillei provides high nutritional content and when young has great palatability
and low fiber content [38], being more easily digested. In addition, it allows a better detection
of the predator approach, which also may explain the large consumption by C. magna.
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The P. urvillei occurrence was scattered throughout the southern area, with the highest
frequency at sampling points 1 and 2. However, the species was identified in fecal samples
near the sampling sites and in distant areas, such as at sampling point 10, approximately
120 m apart. Similarly, the high frequency of J. acutus in C. magna’s fecal samples occurred
over the entire northern area, with a displacement around 200m, and not only where the
species was most abundant (near Lagoa dos Patos). Cassini [39] stated that although the
animals normally feed in areas close to one each other, it is possible that they move to more
distant areas, increasing time of food consumption compared to the time spent walking.
Thus, in this conjecture we can support that the presence of P. urvillei and J. acutus in C.
magna’s diet occurred by choice and that the animal actively sought this food items in both
southern and northern areas, respectively. The distance between the points where the
vegetation was observed in the environment and where the fecal samples were collected
make us believe that the animal moved specifically seeking for these species.

According to Begon et al. [40], the greater time expended to consume one species is
advantageous when this is abundant in the foraging site, contribute to explain the behavior
recorded for cavy in this study. This active movement is in agreement with the OFT, which
proposes that the food items selected must have a high energy content [41]. The higher
travel time leads to fewer trips in food search. The energy spent in the search is offset, and
the exposure risk to predation, need to be compensated by the energy content of the item
ingested [41], this equally can explain the displacements made by C. magna, in search of
the most consumed species.

Parsons and De la Cruz [42] found a large amount of potassium, calcium, magnesium,
and amino acids such as glutamic acid and proline in the Juncus leaves, with the
concentration increasing along the leaf blades, which may also account for its wide use by
cavies in the northern area of llha dos Marinheiros. In addition, Chu et al. [43] found that
there is an increase in proline concentrations in plants at lower temperatures, which may be
the cause of an increase in J. acutus consumption, during the winter, in the North.

The C. magna preferences for some plant species was corroborated with the results
obtained by the Mantel’s test. In general, based on the distribution of the plant and where the
feces were collected, we can suggest that some species present in small amounts (less than
1%) in both areas may have been consumed at the same place. On the other hand, the
species with the highest consumption, in the two areas of llha dos Marinheiros, were either
sought by cavy at greater distances, or were selected by the animal. Even where there was
a small supply, was noted a massive consumption of some species, such as with H.
decumbens.

As observed in this study, despite the abundance of available vegetal species in the
environment, C. magna chose a few as the main food resource. The quantification of
consumed species is most common in captivity experiments [44]. However, the
methodology used in our study, with quantification and distribution of vegetation in the
environment, proved to be an important tool to be used in demonstrating the feeding
preference of C. magna without interfering in the habits of the species, having the potential
to be used for future studies with other herbivores.

CONCLUSION

Poaceae was the richest family in number of species present in Cavia magna’s diet on
the llha dos Marinheiros. The analysis showed the preference for the consumption of plants,
such as Paspalum urvillei, Juncus acutus and Hypoxis decumbens, with active search of C.
magna for these species, in distant points of their distribution. The methodology used,
comparing the distribution of the plants in the environment, with the location where the feces
were collected, favored the verification of this search behavior for specific food items.
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