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ABSTRACT
Understanding the feeding ecology of key carnivores is essential to unravel their ecological roles and inform effective conserva-
tion strategies, especially in human-modified landscapes. In this study, we investigated the feeding ecology of the maned wolf 
(Chrysocyon brachyurus) and its gut passage effects on seed germination in small Cerrado fragments surrounded by silviculture 
in Brazil. We collected and analysed 84 scats and reviewed the literature to compare the niche breadth and food item richness 
with other studies. We also conducted germination trials using wolf's fruit (Solanum lycocarpum) seeds retrieved from scats and 
from ripe fruits. We identified 27 food items, with a strong predominance of wolf's fruits, birds, small mammals, Poaceae, and 
Hymenoptera species. Animal items were more frequent in the dry season, and native plant items in the rainy season. The maned 
wolf in our study area exhibited a narrow niche breadth (0.122), indicating low evenness in resource use and a diet structured 
around a few dominant items. Across 21 reviewed studies (24 sites), niche breadth ranged from 0.09 to 0.57 (mean = 0.37), with 
high variation in the number of consumed items (11–77, mean = 40.96), reinforcing that uneven resource use is common across 
populations. Seeds from scats showed significantly higher germination rates (52%) than those from ripe fruits (2%). Our findings 
support the classification of the maned wolf as an opportunistic generalist, whose diet is consistently structured around a subset 
of key resources rather than evenly distributed across all available items. Conservation strategies within silvicultural matrices 
should prioritise the preservation and restoration of open Cerrado fragments and the implementation of wildlife-friendly forestry 
practices, such as maintaining habitat corridors and reducing pesticide use, to secure essential prey populations, native food 
resources, and the wolf's vital function as a seed disperser.

1   |   Introduction

Approximately 27% of mammal species are currently at risk of 
extinction (IUCN 2025), primarily due to agriculture expansion, 
logging, hunting, linear infrastructure development, invasive 
species, pollution, and climate change (Newbold et  al.  2015; 
Ripple et al. 2016; Grilo et al. 2021; Harfoot et al. 2021). Although 

most of this biodiversity is safeguarded in protected areas, they 
cover only 16.51% of the planet's surface (UNEP-WCMC 2025). 
Furthermore, 70% of the world's forests lie within 1 km of the 
forest edge, making them highly susceptible to the negative 
impacts of fragmentation (Haddad et al. 2015). In this context, 
preserved areas within human-modified landscapes, such as sil-
viculture, pastures, and croplands, are crucial for biodiversity 
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conservation, as they facilitate wildlife movement, increase con-
nectivity between forest fragments, and thereby reduce popu-
lation isolation while increasing matrix permeability (Metzger 
et al. 2019).

Similar to other Southern hemisphere savannas, such as those 
in Australia and Southern Africa, the Brazilian Cerrado has 
been increasingly replaced by intensive production systems, 
including silviculture matrices. In the Cerrado domain, the 
silvicultural matrix has expanded dramatically, register-
ing a growth of 446% between 1985 and 2024, while native 
formations suffered a contraction of 28.5% during the same 
period (MapBioma  2025). This rapid expansion drives the 
conversion of vast areas of natural, semi-natural, or pro-
ductive land into monospecific plantations (Brockerhoff 
et al. 2008), a process associated with the loss of rare native 
and specialist species of medium and large-sized mammals 
(Cravino and Brazeiro  2021), small mammals (Čepelka and 
Dokulilová  2025), birds (Wolswijk et  al.  2025), reptiles and 
amphibians (Cordier et al. 2021).

This rapid conversion not only threatens species persistence 
but can also alter the fundamental ecological interactions that 
sustain these ecosystems. Specifically, we still know little about 
how these landscapes influence mammals' feeding ecology and 
functional roles (Motta-Junior et al. 2014; Azevedo et al. 2025), 
as these environments can significantly alter prey availability, 
plant diversity, and habitat structure (Foley et al. 2005; Newbold 
et al. 2015; Metz et al. 2024). Also poorly understood is the ex-
tent to which these animals can continue performing ecological 
functions such as seed dispersal or top-down regulation (Triay-
Limonta et al. 2024).

The ecological impact of human-modified landscapes can 
be reflected in shifts in dietary niche breadth. For instance, 
both the crab-eating fox (Cerdocyon thous) and the Pampas 
fox (Lycalopex gymnocercus) have a larger niche breadth out-
side protected areas (Metz et al. 2024). This shift can be in-
terpreted through the lens of the Optimal Foraging Theory, 
which states that diet should reflect a strategy to maximize net 
energy intake, potentially leading to a more specialized niche 
in environments where high-quality resources are predict-
able, or search costs for alternative items are high (MacArthur 
and Pianka 1966; Krebs 2014). Thus, in human-modified land-
scapes such as silviculture matrices, resource distribution be-
comes simplified, driving two divergent foraging strategies: 
(1) niche contraction, where predators specialize on abundant 
and accessible resources to offset the elevated search costs 
associated with dense, exotic stands; or (2) niche expansion, 
characterized by opportunistic generalism, where a scarcity of 
high-quality prey compels individuals to consume a broader 
range of low-profitability items.

In a seasonal environment like Cerrado, resource availability 
is strictly linked to rainfall patterns, consequently influencing 
niche breadth. While the rainy season typically promotes a peak 
in fruit production for many native species, the dry season is 
often characterized by a decrease in plant biomass, which may 
increase the relative importance of animal prey to fulfill spe-
cies' energetic requirements (Oliveira and Marquis 2002; Motta-
Junior et al. 2014).

A key species for understanding these shifting dynamics is 
the maned wolf (Chrysocyon brachyurus), the largest native 
canid in South America (Dietz  1985; Cheida et  al.  2011), in-
habiting Cerrado domain and Pampas (Queirolo et  al.  2011). 
Globally, it is classified as Near Threatened to extinction (Paula 
and DeMatteo  2015), but in Brazil, the species is considered 
Vulnerable to Extinction (Ministério do Meio Ambiente 2022). 
The main threats to population survival include habitat loss and 
fragmentation, roadkill, retaliatory killings due to presumed 
predation of domestic fowl, and disease transmission from do-
mestic dogs (de Paula et  al.  2013; Paula and DeMatteo  2015). 
Although the species occur along human-modified landscapes 
and may be tolerant to some degree of anthropization, they do 
not occupy them at the same intensity as natural habitats (de 
Paula et al. 2013). Since maned wolf's range is under high anthro-
pogenic pressures, every potential population is important for 
the species conservation and should be monitored (Rodriguez-
Castro et al. 2022). Especially considering that projections esti-
mate that mammals and birds species pool will shift in the next 
100 years to small, fast-lived, highly fecund, insect-eating, gen-
eralists (Cooke et al. 2019). Then, understanding the persistence 
of large-bodied, wide-ranging species like the maned wolf in 
production landscapes is critical.

The maned wolf is traditionally considered omnivorous, gener-
alist, and opportunistic. It feeds on a wide variety of small ver-
tebrates, such as rodents, marsupials, armadillos, birds, reptiles, 
and arthropods, as well as plants, especially fruits (Dietz 1984; 
Motta-Junior et al. 1996; Jácomo et al. 2004; Motta-Junior 2000; 
Aragona and Setz 2001; Santos et al. 2003; Rodrigues et al. 2007; 
Emmert  2012; Franceschini  2020). However, some studies 
have reported some degree of dietary specialization as indi-
cated by low values of Levins' niche breadth index (Bueno and 
Motta-Junior  2004, 2009; Cheida  2005; Queirolo and Motta-
Junior 2007; Campos 2009; Michalski et al. 2013; Soares 2018), 
reflecting a diet structured around a few dominant items and 
low resource-use evenness. Despite this, most studies on the 
maned wolf feeding ecology have been conducted in protected 
areas, and little is known about the species' feeding ecology in 
human-modified landscapes, such as silvicultural and agricul-
tural matrices (Motta-Junior et al. 2014).

Beyond dietary shifts, the maned wolf's feeding ecology may 
influence ecosystem health through seed dispersal. One of 
the most important plant species in the maned wolf's diet is 
Solanum lycocarpum, commonly known as wolf's fruit, whose 
seeds are frequently found in faecal samples (Motta-Junior 
et al. 2014; Silva et al. 2025). Beyond simple consumption, the 
ingestion and subsequent defecation of these seeds may not only 
promote their dispersal but also enhance their germination suc-
cess, highlighting the maned wolf's role as a functional seed 
disperser (Traveset et  al.  2007). This role is particularly vital 
because, in many anthropized Cerrado landscapes, the maned 
wolf remains one of the last extant large-bodied frugivores. 
Unlike smaller birds or rodents, the maned wolf possesses the 
gape size and gut capacity to ingest and disperse large-seeded 
fruits that would otherwise face recruitment failure due to a lack 
of suitable vectors. Although only a few studies have assessed 
the effectiveness of this animal as a seed dispersal agent (Motta-
Junior and Martins 2002; Santos et al. 2003; Reis et al. 2023), 
there is a clear need to better understand the role of the maned 



3 of 15Austral Ecology, 2026

wolf, and carnivores, as seed dispersers (Calixto et  al.  2025). 
This includes measuring the frequency and effectiveness of seed 
dispersal, seed viability after gut passage, and the actual contri-
bution of omnivorous carnivores to plant recruitment (Calixto 
et  al.  2025). Understanding seed viability and recruitment is 
thus essential for restoration ecology, providing the evidence 
needed to transition from single-species management to the 
protection of the fundamental ecological processes that sustain 
the Cerrado.

Our study simultaneously evaluates dietary shifts, compares 
niche metrics, and functional outcomes within a silviculture-
dominated landscape, a matrix that remains understudied 
for large canids. Our objectives were: (1) to characterize the 
feeding ecology of the maned wolf, including the diversity 
and frequency of food items consumed across seasons; (2) to 
evaluate the dietary niche breadth of the maned wolf in this 
human-modified landscape; (3) to contextualize the niche 
breadth through a systematic review across the species' range 
in Cerrado domain; and (4) to assess the maned wolf 's role as 
a seed disperser, specifically focusing on the germination suc-
cess of wolf 's fruit seeds after passaging through the digestive 
tract. We predict that: (1) diet varies between seasons, with 
a higher consumption of animal items in the dry season and 
more plant-based items during the rainy season (Motta-Junior 
et  al.  2014); (2) maned wolves in fragmented and modified 
landscapes behave as generalist feeders, consuming a wide 

variety of plant and animal items (Dietz  1984; Soares  2018; 
Kotviski et  al.  2019); (3) passage through the maned wolf 's 
digestive tract enhances germination success of wolf 's fruit 
seeds compared to seeds from ripe fruits, indicating a func-
tional role as seed dispersal (Santos et  al.  2013). This study 
will not only advance our understanding of the maned wolf 's 
ecology but also contribute to the broader field of carnivore 
ecology in human-modified landscapes by deepening our 
understanding of how a canid uses and functions in natural 
landscapes surrounded by silvicultural matrices.

2   |   Material and Methods

2.1   |   Study Area

The study area encompasses native vegetation areas within 
Fazenda Nova Monte Carmelo (FNMC) (18°49′30″S, 
47°51′45″W) in the Cerrado domain, Minas Gerais state, Brazil 
(Figure 1). This property, owned by LD Celulose, covers a total 
area of 58 000 ha, of which 46 000 ha are dedicated to eucalyptus 
plantations and 12 000 ha are designated for native vegetation 
conservation (Soares et al. 2015). The forest plantations are es-
tablished on previously disturbed lands, primarily used for live-
stock grazing and agriculture. The study area is characterized 
by Cerrado strictu sensu, Vereda transitioning to gallery forest, 
and Parque de Cerrado (Ribeiro and Walter 2008). We collected 

FIGURE 1    |    Study area, highlighting the landscape matrix and the location where the scats were collected.
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scats around a Cerrado fragment amounting to 363 ha within 
the property's core area, which is surrounded by silviculture and 
other Cerrado fragments.

The flora of FNMC comprises 155 plant species, distributed 
across 69 genera and 38 families, with Myrtaceae (27 spp.), 
Malpighiaceae (25 spp.), and Melastomataceae (15 spp.) 
being the richest families (Santos  2018). The avifauna totals 
133 species, mostly belonging to the order Passeriformes 
(Campos 2016). Regarding medium and large-sized mammals, 
19 species have been recorded (from 14 Families), with the 
order Carnivora being the most diverse, followed by Rodentia 
and Cingulata (Veloso et al. 2025). Finally, the herpetofauna 
includes 16 amphibian and six reptile species (LD Celulose 
S/A and Pory 2018).

According to Köppen classification, the region's climate is char-
acterized as Cwc, with hot, rainy summers and cold, dry winters. 
The average annual precipitation is 1300 mm, and the average 
temperatures range from 20°C to 22°C (Alvares et al. 2013).

2.2   |   Collection of Scats

We collected maned wolf scats monthly from August 2017 to 
September 2018 by walking along the unpaved roads surround-
ing the study area during daylight hours and on other unpaved 
roads near the study area. We conducted 16 surveys, each cov-
ering at least 22 km. Each scat was georeferenced, dated, pho-
tographed, and placed in labeled plastic bags. The scats were 
identified according to morphological characteristics, loca-
tion, deposition, and association with footprints (Figure  S1) 
(Dietz 1984).

All scats underwent a washing process using running water 
over sieves with varying particle sizes. Sorting and separation of 
materials were conducted using a stereoscopic microscope. All 
items were identified at the lowest taxonomic level and catego-
rized as follows: animal items (vertebrates or arthropods), native 
plant items, and exotic plant items. In cases requiring special-
ized expertise, samples were sent to specialists. Animal items 
were preserved in 70% ethyl alcohol, while seeds were air-dried 
at room temperature and stored in paper bags.

2.3   |   Feeding Ecology Statistical Analysis

To determine the frequency of occurrence of each item con-
sumed by the maned wolf, we divided the number of scats con-
taining the item by the total number of scats (n = 84). To visually 
estimate if the sampling effort was sufficient to identify the 
number of items consumed by the maned wolf, we ran a species 
accumulation curve. We also calculated the estimated richness 
using the first order Jackknife and Bootstrap estimators, which 
require only species incidence data (Smith and Van Belle 1984). 
We performed all these tests in EstimateS program version 9.1. 
(Colwell 2013).

We calculated the trophic niche breadth using Levins' index 
(Levins 1968), standardized by Hurlbert (1978), which measures 
the uniformity of the distribution of individuals of each food 

item among resource categories. We defined five broad resource 
categories based on the highest taxonomic resolution achievable 
for each item type: plants (identified to species), mammals 
(Family), arthropods (Order), reptiles (Suborder), and birds 
(Class). The Levins' index formula is: Ba =

B− 1

n− 1
 where Ba is 

Levins' index, B is expressed by 1
∑

pj2
, pj is the fraction of items in 

the diet that are in food category j, n is the number of items pres-
ent in the diet. Niche breadth is expressed on a scale from 0 to 1; 
indices with values close to or equal to 1 indicate an equal distri-
bution of resources, and values close to 0 indicate that few items 
are consumed at high frequencies (Krebs 2014).

To identify whether the maned wolf consumed items at different 
frequencies and to assess the influence of seasonality (rainy and 
dry seasons), we used logistic regression models with a binomial 
distribution and logit link function. The response variable was 
the presence/absence of a specific category within each scat 
sample. The predictor variables included season and the type 
of item consumed (levels of a factor, e.g., animal, native plant, 
exotic plant), with an interaction term included between them 
in all models. Analyses were structured across different levels of 
taxonomic resolution to evaluate consumption patterns, totaling 
four models: (i) Broad level: comparing animals, exotic plants, 
and native plants; (ii) Animal level: comparing arthropods, 
birds, mammals, and reptiles; (iii) Native plants level: compar-
ing the families Euphorbiaceae, Fabaceae, Malvaceae, Poaceae, 
and Solanaceae; and (iv) Exotic plants level: comparing the fam-
ilies Asteraceae, Moraceae, and Poaceae. To test whether our 
predictors significantly improved the model's fit, we performed 
a Likelihood Ratio Test on the logistic regression models using 
the anova() function. Significant differences between specific 
item types were identified through pairwise post hoc compar-
isons using the glht() function in the multcomp package. All 
analyses were conducted in R software, version 4.5.2 (R Core 
Team 2025). The months of May to September were considered 
the dry season, and the months of October to April the rainy 
season (Rosa et al. 1991).

2.4   |   Literature Review

We performed a literature review to compare our results, spe-
cifically focusing on the niche breadth and the number of items 
consumed by the maned wolf. We extracted data on the maned 
wolf diet from grey literature (including technical reports, con-
ference proceedings, master's and PhD's theses), and scientific 
manuscripts. We included grey literature to increase the chances 
of finding relevant studies and facilitate more robust compar-
isons. We used the following keywords in English and their 
Portuguese translations: “Chrysocyon brachyurus” OR “maned 
wolf” AND “diet” OR “food habit” OR “feeding ecology”, in the 
“Portal de Periódicos da Capes” (https://​www-​perio​dicos​-​capes​
-​gov-​br.​ez34.​perio​dicos.​capes.​gov.​br/​) and Google Scholar.

We considered studies that collected maned wolf scats, per-
formed screening, and provided a subsequent description of all 
items consumed using frequency of occurrence. Only studies 
conducted in the Cerrado domain that calculated standardized 
Levins' niche breadth performed until the year 2020 were in-
cluded. We excluded duplicate studies and those analysing the 
same data. We extracted information on niche breadth, the 

https://www-periodicos-capes-gov-br.ez34.periodicos.capes.gov.br/
https://www-periodicos-capes-gov-br.ez34.periodicos.capes.gov.br/
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name of the study area, the size of the area, the number of scats 
analysed, the number of items identified, and the most con-
sumed items.

The only reliable method for comparing standardized Levin's 
niche breadth across studies is to ensure a consistent taxonomic 
resolution among them, as the level of identification influences 
whether an animal or population is classified as a specialist or a 
generalist (Metz et al. 2024). Unfortunately, we lacked access to 
the raw data from most external studies. To mitigate this meth-
odological bias, we compared our value of niche breadth to those 
that met two criteria: (1) presented an approximately similar 
taxonomic resolution (i.e., plants classified to species, reptiles to 
Suborder, birds to Class, mammals to Family, and arthropods 
to Order); and (2) identified a similar total number of consumed 
items (19–33).

2.5   |   Wolf's Fruit Germination Tests

For germination tests of wolf's fruit (Solanum lycocarpum) from 
scats, we separated the seeds of the wolf's fruit from the other 
consumed items and dried them on absorbent paper at room 
temperature (Figure  2). We visually classified them as whole, 
damaged, or germinated. Only whole seeds were considered 
for germination tests, while broken and/or parasitized seeds 

(containing larvae or insects) were discarded. The seeds were 
then packed in paper bags and stored in a ventilated environ-
ment to prevent pathogen growth until the beginning of the 
experiment.

In June 2018, we collected ripe wolf's fruits from the ground 
beneath the mother trees. After completing the maturation 
cycle, the fruits were depulped and sorted into sieves under run-
ning water, and the seeds were then dried on absorbent paper 
at room temperature. Seeds showing mechanical damage or 
malformation were removed to obtain a homogeneous batch. 
Subsequently, the seeds were stored in paper bags and properly 
sealed.

The germination experiment followed a factorial design 
(2 × 2 × 3), resulting in 12 treatments. The factors considered 
were seed origin (scats or ripe fruits), asepsis (sodium hypo-
chlorite or water), and substrate (paper, vermiculite, or sand). 
These factors were selected based on standardized laboratory 
protocols that aim to maximize germination success and reduce 
pathogen interference, particularly from fungal attacks (Brasil. 
Ministério da Agricultura 2009).

Each treatment had four replicates of 50 seeds, organized in 
a randomized block design. Before setting up the experiment, 
all seeds underwent a disinfection process using a 2% sodium 

FIGURE 2    |    Scheme used to represent the steps used in the germination experiment of wolf 's fruit seeds from scats and ripe fruits in three differ-
ent substrates (sand, vermiculite, and paper) and two different asepsis procedures (hypochlorite solution and water).
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hypochlorite solution for 2 min, followed by washing in running 
water and then distilled water for the same duration. Seeds were 
then placed on sterilized filter paper for quick drying.

Seeds were placed in plastic “gerbox” boxes containing one of 
the three substrates. We used 220 cm3 of vermiculite or sand, 
and paper was used in sufficient quantity to fully cover the bot-
tom of the container. The substrates were moistened with either 
a 0.5% sodium hypochlorite solution (treatment) or water (con-
trol). For moisture standardization, 82.2 mL was added to ver-
miculite, 70.2 mL to sand, and in the case of paper, the substrate 
was saturated, and any excess solution was removed.

The experiment was carried out in a germination chamber 
under alternating light and temperature conditions (20°C/30°C 
every 12 h), following Pinto (2007). Germination was monitored 
daily for 37 days. After this, all seeds showed signs of fungal pro-
liferation. Radicle protrusion was used as the criterion for seed 
germination.

2.6   |   Wolf's Fruit Germination Statistical Analysis

We applied an analysis of variance (ANOVA) to assess if the seed 
origin (scats or fruits), substrate (sand, vermiculite, or paper), 
and asepsis procedure (hypochlorite solution and water) in-
fluenced the number of seeds that germinated. To assess data 
normality of ANOVA residuals, we used the Shapiro test, and 
to examine variance homogeneity, we applied Levene's test. 
Additionally, a proportion test was conducted for two samples, 
where germination was coded as 1 and absence of germination 
as 0 (α = 0.05). To assess the impact of the maned wolf's digestive 
tract on ingested seeds, we evaluated the proportions of whole, 
broken, and germinated seeds using the chi-square (χ2) test. We 
used the R software environment (R Core Team 2025) to per-
form these analyses.

3   |   Results

3.1   |   Feeding Ecology

We collected 84 scats of maned wolves, comprising 20 (23.8%) 
from the rainy season and 64 (76.19%) from the dry season 
(check Table S1 for scats location). We identified at least 27 dis-
tinct food items: 10 of animal origin, nine of native plants, and 
eight exotic plants (Table 1).

The species accumulation curve did not reach the asymp-
tote (Figure  3). The non-parametric first order Jackknife and 
Bootstrap estimators yielded values of 38.86 (±3.76) and 32.13 
(±0.86) species, respectively, suggesting that increasing the 
number of scats could potentially reveal up to five additional 
items consumed by the maned wolf.

The niche breadth was 0.122, with slight variation between the 
dry (0.117) and rainy season (0.132). Most items were consumed 
in low frequency; only the wolf's fruit, items from the family 
Poaceae, small mammals (Didelphimorphia and Rodentia), 
birds, and items from the order Hymenoptera were present in 
more than 15% of the scats (Table 1, Table S2).

The overall diet composition was significantly non-uniform 
(χ2 = 166.7, p < 0.00). Native plants (100%) and animal items 
(85%) were the most frequently consumed items in the maned 
wolf's diet, while exotic plants were identified in only 18% of the 
scats (Figure 4). Diet composition did not vary with the season 
(χ2 = 0.06, p = 0.79), and no interaction was detected between the 
type of item consumed and season (χ2 = 1.19, p = 0.55). Among 
animal items, birds were the most common (73.8%), showing a 
significant difference in relation to mammals (25.0%), arthro-
pods (17.9%), and reptiles (14.3%) (χ2 = 86.1, p < 0.00) (Figure 4). 
Animal items were more frequently consumed in the dry season 
(65% vs. 20% in the rainy season) (χ2 = 4.0, p = 0.04), but there 
was no interaction between animal item and season (χ2 = 1.13, 
p = 0.77). Native plants were largely characterized by items from 
the Solanaceae family, which were found in all scats (100% oc-
currence) (χ2 = 354, p < 0.00) (Figure 4). Native plant items were 
more commonly consumed during the rainy season (27% vs. 1% 
in the dry season, excluding Solanaceae, that was present in all 
scats) (χ2 = 6, p = 0.01). No significant interaction was observed 
between native plant items and season (χ2 = 4, p = 0.42). Exotic 
plants were predominantly represented by the Poaceae family 
(14.3%) (χ2 = 13.5, p = 0.001), with no significant influence of 
seasonality (χ2 = 1.7, p = 0.19), nor interaction between item type 
and season (χ2 = 5.1, p = 0.08) (Figure 4).

3.2   |   Literature Review

We identified 21 unique studies about the maned wolf's feeding 
ecology that calculated the niche breadth for 24 different places 
(Table S3). Niche breadth varied from 0.09 to 0.57. Among the 
studies with comparable taxonomic resolution and a similar 
number of consumed items (10 studies, including ours), the mean 
niche breadth was 0.37 (±0.15, ranging: 0.09–0.52) (Figure 5). 
Regarding the number of species/items consumed by the maned 
wolf, our study was below the mean of 40.96 (±18.63), which 
ranged from 11 to 77 (Figure 5). The mean number of scats we 
analysed was also under the mean of 247.71 (±359.07); these val-
ues ranged from 17 to 1673 (Figure 5). The most consumed items 
by maned wolves were the wolf's fruit and small mammals, ac-
counting for 80% and 76% of the studies each (Figure 5). Birds, 
arthropods, and miscellaneous fruits were consumed more fre-
quently in only 16%–20% of the studies, and plant items from the 
Poaceae family in 8%.

3.3   |   Wolf's Fruit Germination

Wolf's fruit seeds from scats exhibited higher germination 
rates than those from ripe fruits (F = 1127.27, df = 1, p < 0.000) 
(Figure 6), 52% and 2%, respectively. Germination was lower on 
sand (22%) than on paper (31%) and vermiculite (27%) (F = 10.73, 
df = 2, p < 0.000) (Figure 6), and did not vary according to the 
aseptic procedure (F = 1.11, df = 1, p = 0.298) (Figure  6). Seeds 
from scats showed lower germination on sand compared to the 
other treatments (F = 7.11, df = 2, p = 0.002) (Figure 6) (44%, vs. 
53% on vermiculite and 59% on paper), although there was no 
interaction for ripe fruit seeds and substrate. Aseptic proce-
dures showed no significant difference in germination averages 
between scats and ripe fruit seeds (F = 0.08, df = 1, p = 0.782) 
(Figure 6).
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TABLE 1    |    Items consumed by the maned wolf (Chrysocyon brachyurus) in a Cerrado fragment surrounded by silviculture in Southeast Brazil 
(2017–2018).

Taxa Common name

Season

Total FrequencyRainy Dry

Number of faecal samples 20 64 84

Native vegetable items

Euphorbiaceae

Croton glandulosus L. Tooth-leaved croton 2 1 3 3.6

Euphorbia heterophylla L. Painted euphorbia 1 1 1.2

Fabaceae

Stylosanthes sp. Pencilflower 1 1 1.2

Malvaceae

Guazuma ulmifolia Lam. Bay cedar 1 1 1.2

Poaceae not identified 6 20 26 30.9

Panicum spp. Panicgrass 2 2 4 4.8

Paspalum spp. Paspalum 3 3 3.6

Setaria sp. Bristle grass 1 1 1.2

Solanaceae

Solanum lycocarpum A.St.-Hil. Wolf's fruit 20 64 84 100

Solanum americanum Mill. American black nightshade 1 1 1.2

Solanum sp. 1 1 1.2

Native vegetables not identified 2 6 8 9.5

Exotic vegetable items

Asteraceae

Helianthus annuus L. Common sunflower 3 3 3.6

Moraceae

Artocarpus heterophyllus Lam. Jackfruit 1 1 1.2

Poaceae

Sorghum bicolor (L.) Moench Sorghum 1 1 1.2

Triticum aestivum L. Common wheat 2 2 2.4

Urochloa brizantha (Hochst. ex A. Rich.) 
R.D. Webster

Palisade grass 3 3 3.6

Urochloa decumbens (Stapf) R. D. Webster Congo grass 2 3 5 5.9

Urochloa ruziziensis (R. Germ. & Evrard) 
Crins

Congo grass 1 1 1.2

Zea mays L. Corn 2 2 2.4

Animal items

MAMMALIA not identified 1 9 10 11.9

Didelphimorphia

Didelphidae 1 4 5 5.9

Rodentia 2 8 10 11.9

(Continues)
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The proportion of germination differed between seeds from 
scats and ripe fruits (p = 0.000), with 100% of scat treatments 
showing at least one seed germinating, compared to only 50% 
for ripe fruit seeds. Most seeds that passed through the maned 
wolf 's digestive tract were found whole (94%), only 5.4% were 
damaged, and a small fraction was already germinated (0.2%) 
(p < 0.000).

4   |   Discussion

Our study reveals that the maned wolf exhibits a relatively nar-
row niche breadth while maintaining a diverse diet, and plays an 
important role in seed dispersal by increasing germination prob-
ability. We identified 27 different food items in the maned wolf's 
diet, mostly native plants and animals. Notably, we found a dis-
tinct seasonal shift in foraging strategy: animal prey consump-
tion peaked during the dry season, while native plant intake 
increased significantly during the rainy season. Furthermore, 
our results highlight the maned wolf as an effective seed dis-
perser; seeds of Solanum lycocarpum that passed through the 
digestive tract exhibited a 50% increase in germination success 
compared to those from ripe fruits.

The maned wolf's niche breadth in our study was very narrow, 
indicating less equidistribution of the resources used, with few 
items consumed at high frequencies, as wolf's fruit, Poaceae 

species, and small vertebrates, and most at low frequencies. 
While a narrow niche breadth is often interpreted as evidence 
of specialization, this metric primarily reflects the dominance 
structure of the diet rather than the total diversity of items 
consumed (Levins  1968). This pattern raises the question of 
whether the observed dominance reflects true dietary prefer-
ence or simply the high availability of these resources within the 
silvicultural matrix. Resource use may vary across temporal and 
spatial scales, whereas true specialization is expected to be more 
consistent (Carlo et al. 2025). Therefore, if the maned wolf acts 
as a specialist, it likely prioritizes certain resources due to their 
high nutritional quality (e.g., high in energy or protein), select-
ing the most profitable food resources to maximize energy gain 
(MacArthur and Pianka  1966; Charnov  1976). Even if partly 
driven by resource availability, this pattern may characterize the 
species as exhibiting a dominant-core feeding strategy, in which 
a few key resources structure the diet. We must acknowledge, 
however, that the niche breadth value may also be influenced 
by our relatively low sample size, which will be discussed fur-
ther below.

Our literature review revealed that, although the maned wolf 
is commonly classified as a generalist species (Dietz  1984; 
Jácomo et  al.  2004; Santos et  al.  2003; Queirolo and Motta-
Junior  2007; Bueno and Motta-Junior  2009; Emmert  2012; 
Michalski et  al.  2013; Soares  2018; Franceschini  2020), the 
mean niche breadth of 0.37 (considering only studies that 

Taxa Common name

Season

Total FrequencyRainy Dry

BIRDS not identified 14 48 62 73.8

LEPIDOSAURIA

Squamata 3 3 3.6

Sauria 2 2 2.4

Teiidae

Ameiva ameiva (Linnaeus 1758) Jungle-runners 1 1 1.2

Colubridae not identified 1 2 3 3.6

Phalotris mertensi (Hoge 1955) Falsa-coral 1 1 1.2

Viperidae

Bothrops sp. Jararaca 1 1 1.2

Crotalus durissus (Linnaeus 1758) Rattlesnake 2 2 2.4

INSECTA

Coleoptera 1 1 2 2.4

Diptera 1 1 1.2

Hymenoptera 1 12 13 15.5

Vespidae

Polybia sp. (Lepeletier 1836) Wasp 1 1 1.2

Total 63 206 269

Niche breadth 0.132 0.117 0.122

TABLE 1    |    (Continued)
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presented similar taxonomic resolution and similar number 
of consumed items) suggests that resource use is often un-
even across studies. Rather than contradicting its generalist 

classification, this pattern indicates that the species typically 
consumes a wide variety of food items, but with a strong dom-
inance of a few key resources. This apparent discrepancy 
arises because niche breadth indices based on Levins' index 
are more sensitive to evenness than to the total number of con-
sumed items. Thus, even species that exploit many resource 
types may exhibit low to moderate niche breadth values if 
their diet is structured around a few dominant components. 
In this context, the maned wolf can be better described as an 
opportunistic generalist with a structured diet, rather than a 
strict specialist. Notably, despite variation in specific items 
across studies, functional categories, such as Solanaceae fruits 
and small vertebrates, remain remarkably consistent. This 
suggests a degree of functional specialization toward resource 
types, rather than toward specific species.

Animals and native plants were similarly distributed in the 
animal's diet, as also observed in a review of 18 studies (Motta-
Junior et al. 2014), and overall diet composition did not vary 
seasonally. However, when we analysed the groups separately, 
maned wolves consumed more native plants during the rainy 
season when compared to the dry season. For animals, the 
pattern was the opposite. The availability of plants is usually 
higher during the rainy season (Marinho-Filho et al. 2002). In 
the dry season, when fruit production declines, these canids 
shift their diet toward small vertebrates. Thus, the seasonal 
patterns in feeding ecology appear to reflect the natural cycles 
of abundance in the Cerrado domain, consequently showing a 
temporal trophic adaptation of the maned wolf (Motta-Junior 
et al. 2014).

FIGURE 3    |    Species accumulation curve of food items consumed by 
the maned wolf (Chrysocyon brachyurus) in a Cerrado fragment sur-
rounded by silviculture in Southeast Brazil (2017–2018).

FIGURE 4    |    Food items consumed by the maned wolf (Chrysocyon brachyurus) in a Cerrado fragment surrounded by silviculture in Southeast 
Brazil (2017–2018), categorized by season and: (a) broad taxonomic level, (b) animal level, (c) native plants level, (d) exotic plants level.



10 of 15 Austral Ecology, 2026

Comparing our results with studies conducted in protected areas, 
we identified three significant dietary divergences concerning 
small mammals, medium and large-sized mammals, and na-
tive fruits (specifically Annona spp.). While small mammals are 
traditionally reported as a primary dietary component in pre-
served Cerrado (Amboni 2007; Bueno and Motta-Junior 2004, 
2009; Dietz 1984; Emmert 2012; Jácomo et al. 2004; Michalski 
et al. 2013; Motta-Junior 2000; Queirolo and Motta-Junior 2007), 
their lower frequency in our study likely reflects the reduced 
diversity and abundance typically associated with silvicultural 
management (Čepelka and Dokulilová  2025). Supporting this, 

other studies showing lower small-mammal consumption were 
also located within human-modified matrices (Campos  2009; 
Kotviski et al. 2019; Müller 2016), suggesting that matrix-driven 
habitat may limit the availability of this prey. Furthermore, me-
dium and large-sized mammals, such as armadillos, tapetis, and 
deer, which appear frequently in the diet within preserved areas 
(Amboni 2007; Bueno and Motta-Junior 2004, 2009; Dietz 1984; 
Emmert 2012; Jácomo et al. 2004; Michalski et al. 2013; Motta-
Junior  2000; Queirolo and Motta-Junior  2007), were notably 
absent in our samples. Finally, also absent were the “araticum” 
(Annona spp.), a staple fruit in natural Cerrado (occurring in 

FIGURE 5    |    Feeding ecology aspects of the maned wolf (Chrysocyon brachyurus) from 21 different studies in Cerrado domain. (a) Number of stud-
ies that identify these food items as the most consumed, (b) niche breadth across 10 different studies that present similar taxonomic resolution and 
total number of consumed items, (c) number of species consumed by the maned wolf throughout the studies, (d) number of scats analysed in each 
study, (e) size of the study area (1984–2020).
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7.3%–35% of scats in other studies) (Aragona and Setz  2001; 
Bueno and Motta-Junior  2009; Ciocheti 2007; Dietz  1984; 
Franceschini 2020; Jácomo et al. 2004; Rodrigues et al. 2007).

The consumption of exotic plants was infrequent in our study, 
being detected in 18% of the faecal samples (Motta-Junior 
et  al.  2014). This low frequency suggests that exotic plants do 
not constitute an essential food resource for the studied pop-
ulation. Understanding the role of exotic plants in the maned 
wolves' feeding ecology is an important step toward understand-
ing how these animals can adapt their diet in human-modified 
landscapes (Magioli et al. 2019). Specifically, it clarifies whether 
these predators are incorporating novel resources provided by 
the matrix or remaining functionally dependent on native rem-
nants. Our results indicate that despite the structural modifica-
tion of the habitat, the species remains functionally tethered to 
native dietary components.

Seeds dispersed via scats were 26 times more efficient in ger-
mination than those from ripe fruits. This increase suggests 
that the maned wolf's digestive process not only preserves seed 
integrity (94% whole) but also likely removes germination in-
hibitors or scarifies the seed coat, enhancing germination po-
tential. This facilitative effect is consistent across the maned 
wolf's broad diet; previous studies have shown that gut pas-
sage maintains the germination of at least 14 out of 16 tested 
species (Motta-Junior and Martins  2002). Furthermore, these 
canids can be efficient dispersers as they defecate on sites suit-
able for seed germination and plant establishment (Motta-Junior 
et  al.  2014), such as trails, dirt roads, and the tops of termite 
mounds. Coupled with their large home range, varying from 
20 to 310 km2 (Lemos et al. 2023), and the long distances they 
travel, an average of 6–9 km/day (Melo et al. 2007), this canid 
may prevent seed aggregation near the mother plant, thereby 

reducing density-dependent mortality and maintaining genetic 
flow across fragmented matrices. Considering the maned wolf's 
ability to process seeds of diverse sizes, particularly those ex-
ceeding 15 mm in diameter (e.g., Annona spp. and various palms) 
(Lorenzi 2016), in anthropized landscapes where other large-
bodied frugivores like tapirs are absent (Medici et al. 2023), the 
maned wolf becomes an important vector capable of providing 
long-distance dispersal for large-seeded plants.

While our study is subject to certain limitations, we believe these 
do not substantially compromise the validity or relevance of our 
findings. The relatively small scat sample size and the species 
accumulation curve not reaching an asymptote indicate under-
sampling, meaning some food items may have been missed, 
especially rare food items. However, this reflects a broader chal-
lenge in Neotropical carnivore research, where dietary accu-
mulation curves at the species level rarely reach stabilization, 
even in studies with significantly higher sampling efforts (Cruz 
et al. 2022). Furthermore, the taxonomic resolution, which often 
did not reach genus or species level for animal items, could have 
resulted in an underestimation of the true richness of these items 
in the maned wolf's diet and inherently has effects on the niche 
breadth values. While we attempted to control for this in our 
literature review by selecting studies with similar taxonomic de-
tail, this intrinsic limitation of resolution should be considered 
when interpreting the niche breadth we found. Crucially, niche 
breadth indices (Levins  1968) are primarily influenced by the 
dominance and evenness of core dietary components, whereas 
rare, incidental items contribute little to the metric. Supporting 
this, even studies with extensive sampling efforts (e.g., > 480 
samples) have reported niche breadth values for maned wolves 
ranging from 0.15 to 0.46 (Bueno and Motta-Junior 2004, 2009; 
Dietz 1984; Jácomo et al. 2004), which aligns with the moderate 
value observed in our study.

FIGURE 6    |    Mean germination rates of wolf 's fruit (Solanum lycocarpum) seeds from maned wolf (Chrysocyon brachyurus) scats and from ripe 
fruits in (a) three different substrates, vermiculite, sand, and paper; and (b) two aseptic procedures, 0.5% sodium hypochlorite solution and water.
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Another limitation is related to a common methodological con-
straint in this kind of study; the individual identity of the maned 
wolf's scat was not confirmed genetically. This means the as-
sumption of data independence for the logistic regression model 
may have been violated. If possible, future studies should geneti-
cally confirm which scats belong to which individuals. Although 
our inferences are based solely on scat analysis and could un-
derrepresent soft body or fully digested items, this non-invasive 
method remains a widely used and effective tool for studying 
feeding ecology. Finally, we did not assess the availability of 
food items in the environment, limiting our ability to quantify 
food preferences. Nonetheless, the diversity and frequency of 
the identified items still offer valuable insights into the maned 
wolf's feeding ecology in human-modified landscapes.

Taken together, these limitations point to opportunities for future 
research such as: (1) expand the sample size to clarify the degree 
of dietary specialization in silviculture matrices (Cruz et al. 2022); 
(2) to compare studies across a gradient of land-use types, from 
intact Cerrado to human-modified landscapes, such as silvicul-
ture and pasture, helping determine how matrix composition in-
fluences dietary diversity and plasticity; (3) to better understand 
the maned wolf's ecological role, and other canids; future stud-
ies should also quantify seed dispersal effectiveness in the field, 
evaluating not just germination but seedling establishment and 
plant recruitment (Calixto et al. 2025); (4) to assess the role of ex-
otic plants in the diet, particularly in human-modified landscapes, 
and determine if their use is increasing over time or varies season-
ally; (5) to evaluate the energetic importance of the diet by includ-
ing estimates of the biomass contribution of food items.

Overall, our findings support the view that the maned wolf is not 
a strict dietary specialist, but rather a generalist species whose 
diet is consistently structured around a few dominant resources, 
reflecting both ecological flexibility and dependence on key food 
items. A major strength of this study lies in the evaluation of the 
maned wolf's diet within a silviculture matrix, a landscape type 
that now dominates large parts of Cerrado and other Southern 
hemisphere savannas, offering a potential contribution to the un-
derstanding of how carnivores respond to these changes. Since 
the maned wolf relies heavily on native plants like the wolf's fruit 
and small vertebrates, protecting intact Cerrado areas, especially 
open and semi-open areas, is crucial for maintaining both habitat 
availability and dietary resources (Lemos et al. 2023). Restoring 
degraded areas and creating habitat corridors would help main-
tain biodiversity and food availability. Furthermore, since maned 
wolves, and other carnivores, frequently use human-modified 
landscapes, promoting wildlife-friendly farming practices is es-
sential. This can include preserving natural fragments within 
farmlands, maintaining scattered trees, and reducing pesticide 
use to protect native plant species and prey. The maned wolf's 
significant role in seed germination, especially for wolf's fruit, 
suggests it may act as a disperser for this species. Consequently, 
conservation efforts should integrate strategies to protect both the 
species and the ecological resources on which it depends.

Author Contributions

Aline Carneiro Veloso: methodology, conceptualization, investi-
gation, writing – original draft, data curation, writing – review and 

editing. Ednaldo Carvalho Guimarães: formal analysis, writing – 
review and editing, methodology. Ana Elizabeth Iannini Custódio: 
conceptualization, investigation, funding acquisition, methodology, 
writing – review and editing, supervision, resources, project adminis-
tration. Carine Firmino Carvalho-Roel: conceptualization, writing 
– original draft, methodology, validation, visualization, writing – re-
view and editing, formal analysis, data curation, supervision. Arthur 
Celestino Soares: conceptualization, investigation, methodology, 
writing – review and editing.

Acknowledgements

We would like to thank Duratex S.A. for the support with logistics and 
access to the study area. We acknowledge the Laboratório de Sementes 
Florestais (LASEF) and Laboratório de Análise de Sementes for facilities 
used for the germination tests, and for the valuable collaboration of Dr. 
Adílio de Sá Júnior. We are grateful to the colleagues from the Laboratório 
de Ecologia de Mamíferos (LEMA) for their support during fieldwork. 
We appreciate the scientists who assisted with the identifications of spe-
cies, particular analyses, and description of the study area. We extend 
our thanks to the Federal University of Uberlândia, and the Graduate 
Program in Environmental Quality. C.F.C.-R. was financed in part by 
São Paulo Research Foundation (FAPESP), Brazil, Process Number 
2025/05681-3. The Article Processing Charge for the publication of this 
research was funded by the Coordenação de Aperfeiçoamento de Pessoal 
de Nível Superior - Brasil (CAPES) (ROR identifier: 00x0ma614).

Funding

The authors have nothing to report.

Ethics Statement

The authors have nothing to report.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

Data are available in Tables S1–S3.

References

Alvares, C. A., J. L. Stape, P. C. Sentelhas, J. L. d. M. Gonçalves, and 
G. Sparovek. 2013. “Köppen's Climate Classification Map for Brazil.” 
Meteorologische Zeitschrift 22: 711–728. https://​doi.​org/​10.​1127/​0941-​
2948/​2013/​0507.

Amboni, M. P. M. 2007. “Dieta, disponibilidade alimentar e padra de 
movimento de lobo-guará, Chrysocyon brachyurus, no Parque Nacional 
da Serra da Canastra, MG.” Master's thesis, Universidade Federal de 
Minas Gerais.

Aragona, M., and E. Z. F. Setz. 2001. “Diet of the Maned Wolf, 
Chrysocyon brachyurus (Mammalia: Canidae), during Wet and Dry 
Seasons at Ibitipoca State Park, Brazil.” Journal of Zoology 254: 
131–136.

Azevedo, F. C., F. G. Lemos, M. C. Freitas-Junior, E. C. Fabiano, and F. 
C. C. Azevedo. 2025. “Foraging Ecology of an Apex Predator in Forested 
Patches Within a Human-Dominated Landscape at Southeast Brazil.” 
Journal for Nature Conservation 86: 126929. https://​doi.​org/​10.​1016/j.​
jnc.​2025.​126929.

Brasil. Ministério da Agricultura, P. e A. 2009. Regras para análise de 
sementes, MAPA/ACS.

Brockerhoff, E. G., H. Jactel, J. A. Parrotta, C. P. Quine, and J. Sayer. 
2008. “Plantation Forests and Biodiversity: Oxymoron or Opportunity?” 

https://doi.org/10.1127/0941-2948/2013/0507
https://doi.org/10.1127/0941-2948/2013/0507
https://doi.org/10.1016/j.jnc.2025.126929
https://doi.org/10.1016/j.jnc.2025.126929


13 of 15Austral Ecology, 2026

Biodiversity and Conservation 17: 925–951. https://​doi.​org/​10.​1007/​
s1053​1-​008-​9380-​x.

Bueno, A. d. A., and C. J. Motta-Junior. 2004. “Food Habits of Two 
Syntopic Canids, the Maned Wolf (Chrysocyon brachyurus) and the 
Crab-Eating Fox (Cerdocyon thous), in Southeastern Brazil.” Revista 
Chilena de Historia Natural 77: 5–14. https://​doi.​org/​10.​4067/​S0716​-​
078X2​00400​0100002.

Bueno, A. d. A., and J. C. Motta-Junior. 2009. “Feeding Habits of 
the Maned Wolf, Chrysocyon brachyurus (Carnivora: Canidae), in 
Southeast Brazil.” Studies on Neotropical Fauna and Environment 44: 
67–75. https://​doi.​org/​10.​1080/​01650​52090​2891413.

Calixto, A. Z., F. A. O. Silveira, and R. L. Massara. 2025. “What Do We 
Know About Seed Dispersal by Carnivorans in Brazil?” Acta Oecologica 
127: 104073. https://​doi.​org/​10.​1016/j.​actao.​2025.​104073.

Campos, C. B. 2009. “Dieta de carnívoros e uso do espaço por mamíferos 
de médio e grande porte em áreas de silvicultura do Estado de São Paulo, 
Brasil.” Doctoral dissertation, Universidade de São Paulo.

Campos, É. H. M. 2016. “Levantamento da avifauna em veredas da 
Fazenda Nova Monte Carmelo, Minas Gerais, Brasil.” Undergraduate 
theses, Uberlândia, Universidade Federal de Uberlândia.

Carlo, T. A., J. V. S. Messeder, S. A. Allbee, et  al. 2025. “Revisiting 
Ecological Specialization: The Case of Plant–Frugivore Interactions.” 
Oikos 2025: e10948. https://​doi.​org/​10.​1111/​oik.​10948​.

Čepelka, L., and M. Dokulilová. 2025. “Ecological Roles and Forest 
Management Implications of Small Terrestrial Mammals in Temperate 
and Boreal Forests—A Review.” Forests 16: 994. https://​doi.​org/​10.​3390/​
f1606​0994.

Charnov, E. L. 1976. “Optimal Foraging, the Marginal Value Theorem.” 
Population Biology 9: 129–136. https://​doi.​org/​10.​1016/​0040-​5809(76)​
90040​-​X.

Cheida, C. C. 2005. “Dieta e dispersão de sementes pelo lobo-guará 
Chrysocyon brachyurus (Illiger 1815) em uma área com campo natural, 
Floresta Ombrófila Mista e silvicultura, Paraná, Brasil.” Master's thesis, 
Curitiba, Universidade Federal do Paraná.

Cheida, C. C., E. Nakano-Oliveira, R. Fusco-Costa, F. Rocha-Mendes, 
and J. Quadros. 2011. “Ordem Carnivora.” In Mamíferos do Brasil, ed-
ited by N. R. Reis, A. L. Peracchi, W. A. Pedro, and I. P. de Lima, 235–
288. Nelio R. dos Reis.

Ciocheti, G. 2007. “Uso de habitat e padrão de atividade de médios 
e grandes mamíferos e nicho trófrico de Lobo-Guará (Chrysocyon 
brachyurus), Onça-Parda (Puma concolor) e Jaguatirica (Leopardus par-
dalis) numa paisagem agroflorestal, no estado de São Paulo.” Master's 
thesis, Universidade de São Paulo.

Colwell, R. K. 2013. “‘Estimates 9.1.0.’ User's Guide.” https://​www.​
rober​tkcol​well.​org/​pages/​​1407-​estim​ates.

Cooke, R. S. C., F. Eigenbrod, and A. E. Bates. 2019. “Projected 
Losses of Global Mammal and Bird Ecological Strategies.” Nature 
Communications 10: 2279. https://​doi.​org/​10.​1038/​s4146​7-​019-​10284​-​z.

Cordier, J. M., R. Aguilar, J. N. Lescano, et al. 2021. “A Global Assessment 
of Amphibian and Reptile Responses to Land-Use Changes.” Biological 
Conservation 253: 108863. https://​doi.​org/​10.​1016/j.​biocon.​2020.​108863.

Cravino, A., and A. Brazeiro. 2021. “Grassland Afforestation in South 
America: Local Scale Impacts of Eucalyptus Plantations on Uruguayan 
Mammals.” Forest Ecology and Management 484: 120713. https://​doi.​
org/​10.​1016/j.​foreco.​2021.​118937.

Cruz, L. R., R. L. Muylaert, M. Galetti, and M. M. Pires. 2022. “The 
Geography of Diet Variation in Neotropical Carnivora.” Mammal 
Review 52: 112–128. https://​doi.​org/​10.​1111/​mam.​12266​.

Dietz, J. M. 1984. “Ecology and Social Organization of the Maned Wolf 
(Chrysocyon brachyurus).” Smithsonian Contributions to Zoology 392: 
1–51. https://​doi.​org/​10.​5479/​si.​00810​282.​392.

Dietz, J. M. 1985. “Chrysocyon brachyurus.” Mammalian Species 234: 
1–4. https://​doi.​org/​10.​2307/​3503796.

Emmert, L. 2012. “Dieta e uso do hábitat pelo lobo-guará (Chrysocyon 
brachyurus, Illiger, 1815) na Floresta Nacional de Brasília.” Master's 
thesis, Universidade de Brasília, Brasília.

Foley, J. A., R. DeFries, G. P. Asner, et al. 2005. “Global Consequences 
of Land Use.” Science 309: 570–574. https://​doi.​org/​10.​1126/​scien​ce.​
1111772.

Franceschini, J. V. 2020. “Influência da paisagem na dieta de lobo-guará 
(Chrysocyon brachyurus, Illiger 1815).” Master's thesis, São José do Rio 
Preto, Universidade Estadual Paulista.

Grilo, C., L. Borda-de-Água, P. Beja, et al. 2021. “Conservation Threats 
From Roadkill in the Global Road Network.” Global Ecology and 
Biogeography 30: 2200–2210. https://​doi.​org/​10.​1111/​geb.​13375​.

Haddad, N. M., L. A. Brudvig, J. Clobert, et  al. 2015. “Habitat 
Fragmentation and Its Lasting Impact on Earth's Ecosystems.” Science 
Advances 1, no. 1: e1500052. https://​doi.​org/​10.​1126/​sciadv.​1500052.

Harfoot, M. B. J., A. Johnston, A. Balmford, et  al. 2021. “Using the 
IUCN Red List to Map Threats to Terrestrial Vertebrates at Global 
Scale.” Nature Ecology & Evolution 5: 1510–1519. https://​doi.​org/​10.​
1038/​s4155​9-​021-​01542​-​9.

Hurlbert, S. H. 1978. “The Measurement of Niche Overlap and Some 
Relatives.” Ecology 59: 67–77. https://​doi.​org/​10.​2307/​1936632.

IUCN. 2025. “The IUCN Red List of Threatened Species.” https://​www.​
iucnr​edlist.​org/​.

Jácomo, A. T. A., L. Silveira, and J. A. F. Diniz-Filho. 2004. “Niche 
Separation Between the Maned Wolf (Chrysocyon brachyurus), the 
Crab-Eating Fox (Dusicyon thous) and the Hoary Fox (Dusicyon vetulus) 
in Central Brazil.” Journal of Zoology 262: 99–106. https://​doi.​org/​10.​
1017/​S0952​83690​3004473.

Kotviski, B. M., K. G. Facure, F. C. de Azevedo, M. C. Freitas-Junior, and 
F. G. Lemos. 2019. “Trophic Niche Overlap and Resource Partitioning 
Among Wild Canids in an Anthropized Neotropical Ecotone.” 
Mastozoologia Neotropical 26: 368–376. https://​doi.​org/​10.​31687/​​sarem​
MN.​19.​26.2.​0.​29.

Krebs, C. J. 2014. “Niche Measures and Resources Preferences.” In 
Ecological Methodology, edited by C. J. Krebs, 598–655. University of 
British Columbia Press.

LD Celulose S/A, and Pory. 2018. “Estudo de Impacto Ambiental 
(EIA-RIMA).”

Lemos, F. G., B. H. Saranholi, F. C. de Azevedo, et  al. 2023. 
“Chrysocyon brachyurus.” Sistema de Avaliação Do Risco de Extinção 
da Biodiversidade - SALVE: 49. https://​doi.​org/​10.​37002/​​salve.​ficha.​
13997.​2.

Levins, R. 1968. Evolution in Changing Environments: Some Theoretical 
Explorations. Princeton University Press.

Lorenzi, H. 2016. Árvores Brasileiras: Manual de identificação e cultivo 
de plantas arbóreas nativas do Brasil. Vol. 1. Instituto Plantarum de 
Estudos da Flora.

MacArthur, R. H., and E. R. Pianka. 1966. “On Optimal Use of a Patchy 
Environment.” American Naturalist 100: 603–609.

Magioli, M., M. Z. Moreira, R. C. B. Fonseca, M. C. Ribeiro, M. G. 
Rodrigues, and K. M. P. M. De Barros Ferraz. 2019. “Human-Modified 
Landscapes Alter Mammal Resource and Habitat Use and Trophic 
Structure.” Proceedings of the National Academy of Sciences of the United 
States of America 116: 18466–18472. https://​doi.​org/​10.​1073/​pnas.​19043​
84116​.

MapBioma. 2025. “Coverage Statistics by Biomes, States and 
Municipalities—MapBiomas Brasil Collection, 10.” https://​brasil.​mapbi​
omas.​org/​.

https://doi.org/10.1007/s10531-008-9380-x
https://doi.org/10.1007/s10531-008-9380-x
https://doi.org/10.4067/S0716-078X2004000100002
https://doi.org/10.4067/S0716-078X2004000100002
https://doi.org/10.1080/01650520902891413
https://doi.org/10.1016/j.actao.2025.104073
https://doi.org/10.1111/oik.10948
https://doi.org/10.3390/f16060994
https://doi.org/10.3390/f16060994
https://doi.org/10.1016/0040-5809(76)90040-X
https://doi.org/10.1016/0040-5809(76)90040-X
https://www.robertkcolwell.org/pages/1407-estimates
https://www.robertkcolwell.org/pages/1407-estimates
https://doi.org/10.1038/s41467-019-10284-z
https://doi.org/10.1016/j.biocon.2020.108863
https://doi.org/10.1016/j.foreco.2021.118937
https://doi.org/10.1016/j.foreco.2021.118937
https://doi.org/10.1111/mam.12266
https://doi.org/10.5479/si.00810282.392
https://doi.org/10.2307/3503796
https://doi.org/10.1126/science.1111772
https://doi.org/10.1126/science.1111772
https://doi.org/10.1111/geb.13375
https://doi.org/10.1126/sciadv.1500052
https://doi.org/10.1038/s41559-021-01542-9
https://doi.org/10.1038/s41559-021-01542-9
https://doi.org/10.2307/1936632
https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://doi.org/10.1017/S0952836903004473
https://doi.org/10.1017/S0952836903004473
https://doi.org/10.31687/saremMN.19.26.2.0.29
https://doi.org/10.31687/saremMN.19.26.2.0.29
https://doi.org/10.37002/salve.ficha.13997.2
https://doi.org/10.37002/salve.ficha.13997.2
https://doi.org/10.1073/pnas.1904384116
https://doi.org/10.1073/pnas.1904384116
https://brasil.mapbiomas.org/
https://brasil.mapbiomas.org/


14 of 15 Austral Ecology, 2026

Marinho-Filho, J., F. H. G. Rodrigues, and K. M. Juarez. 2002. “The 
Cerrado Mammals: Diversity, Ecology, and Natural History.” In The 
Cerrados of Brazil: Ecology and Natural History of Neotropical Savanna, 
edited by P. S. Oliveira and R. J. Marquis, 266–286. Columbia University 
Press.

Medici, E. P., A. Antunes, A. Gatti, et al. 2023. Tapirus terrestris. Sistema 
de Avaliação do Risco de Extinção da Biodiversidade—SALVE. ICMBio. 
https://​doi.​org/​10.​37002/​​salve.​ficha.​9808.

Melo, L. F. B., M. A. L. Sábato, E. M. V. Magni, R. J. Young, and C. M. 
Coelho. 2007. “Secret Lives of Maned Wolves (Chrysocyon brachyurus 
Illiger 1815): As Revealed by GPS Tracking Collars.” Journal of Zoology 
271: 27–36. https://​doi.​org/​10.​1111/j.​1469-​7998.​2006.​00176.​x.

Metz, L., E. L. d. A. Monteiro-Filho, R. Fusco-Costa, E. D'Bastiani, 
and A. A. Padial. 2024. “Unravelling the Trophic Guild Structure of 
Neotropical Carnivora: Diet Specialisations, Spatial Variation and 
Phylogenetic Drivers.” Mammal Review 54: 13–29. https://​doi.​org/​10.​
1111/​mam.​12326​.

Metzger, J. P., M. M. C. Bustamante, J. Ferreira, et al. 2019. “Why Brazil 
Needs Its Legal Reserves.” Perspectives in Ecology and Conservation 17: 
91–103. https://​doi.​org/​10.​1016/j.​pecon.​2019.​07.​002.

Michalski, L. J., I. d. F. Barbola, and P. M. Da Luz. 2013. “Ecologia 
trófica do lobo-guará, Chrysocyon brachyurus (Illiger, 1811), no 
Parque Estadual do Guartelá, Tibagi, PR, Brasil.” Revista Brasileira de 
Zoociências 15: 107–122.

Ministério do Meio Ambiente. 2022. “Lista Nacional de Espécies 
Ameaçadas de Extinção.”

Motta-Junior, J. C. 2000. “Variação temporal e seleção de presas na dieta 
do lobo-guará, Chrysocyon brachyurus (Mammalia: Canidae), na Estação 
Ecológica de Jataí, Luiz Antônio, SP.” In Estação Ecológica de Jataí, ed-
ited by J. E. Santos and J. S. R. Pires, vol. 1, 331–347. Rima Editora.

Motta-Junior, J. C., and K. Martins. 2002. “The Frugivorous Diet 
of the Maned Wolf, Chrysocyon brachyurus, in Brazil: Ecology and 
Conservation.” In Seed Dispersal and Frugivory: Ecology, Evolution and 
Conservation. Third International Symposium-Workshop on Frugivores 
and Seed Dispersal, São Pedro, Brazil, 291–303. CABI Publishing. 
https://​doi.​org/​10.​1079/​97808​51995​250.​0291.

Motta-Junior, J. C., D. Queirolo, and A. de Arruda Bueno. 2014. 
“Feeding Ecology A Review.” In Ecology and Conservation of the Maned 
Wolf Multidisciplinary Perspectives, edited by A. G. Consorte-McCrea 
and E. F. Santos, 87–98. CRC Press.

Motta-Junior, J. C., S. A. Talamoni, J. A. Lombardi, and K. Simokomaki. 
1996. “Diet of the Maned Wolf, Chvysocyon bvachyurus, in Central 
Brazil.” Journal of Zoology 240: 277–284.

Müller, S. T. M. 2016. “Hábitos alimentares e conservação do lobo-guará 
(Chrysocyon brachyurus) (Illiger, 1815) em um remanescente de Cerrado 
em Pirassununga.” Master's thesis, Universidade Federal de São Carlos.

Newbold, T., L. N. Hudson, S. L. L. Hill, et al. 2015. “Global Effects of 
Land Use on Local Terrestrial Biodiversity.” Nature 520: 45–50. https://​
doi.​org/​10.​1038/​natur​e14324.

Oliveira, P., and R. Marquis, eds. 2002. The Cerrados of Brazil. Columbia 
University Press. https://​doi.​org/​10.​7312/​oliv1​2042.

Paula, R. C., and K. DeMatteo. 2015. “Chrysocyon brachyurus (Errata 
Version Published in 2016).” The IUCN Red List of Threatened Species. 
https://​doi.​org/​10.​2305/​IUCN.​UK.​2015.

Paula, R. C., F. H. G. Rodrigues, D. Queirolo, R. P. S. Jorge, F. G. 
Lemos, and L. d. A. Rodrigues. 2013. “Avaliação do estado de conser-
vação do Lobo-guará Chrysocyon brachyurus (Illiger, 1815) no Brasil.” 
Biodiversidade Brasileira 3: 146–159.

Pinto, L. V. A. 2007. “Germinação de sementes de lobiera (Solanum 
lycocarpum St. Hil): mecanismo e regulação.” Doctoral Dissertation, 
Lavras, Universidade Federal de Lavras.

Queirolo, D., J. R. Moreira, L. Soler, et al. 2011. “Historical and Current 
Range of the Near Threatened Maned Wolf Chrysocyon brachyurus in 
South America.” Oryx 45: 296–303. https://​doi.​org/​10.​1017/​S0030​60531​
0000372.

Queirolo, D., and J. C. Motta-Junior. 2007. “Prey Availability and Diet of 
Maned Wolf in Serra da Canastra National Park, Southeastern Brazil.” 
Acta Theriologica 4: 391–402. https://​doi.​org/​10.​1007/​BF031​94237​.

R Core Team. 2025. R: A Language and Environment for Statistical 
Computing. R Foundation for Statistical Computing.

Reis, S. C. d., J. H. P. Dias, L. d. O. e. Sousa, A. G. Chiarello, M. 
Eustáquio de Sá, and I. P. Ramos. 2023. “Germination of Fruits Eaten 
by the Maned Wolf Chrysocyon brachyurus (Illiger, 1815) (Carnivora, 
Canidae).” Biota Neotropica 23: e20221413. https://​doi.​org/​10.​1590/​
1676-​0611-​BN-​2022-​1413.

Ribeiro, J. F., and B. M. T. Walter. 2008. “As principais fitofisionomias do 
Bioma Cerrado.” In Ecologia e flora, edited by S. M. Sano, S. P. Almeida, 
and J. F. Ribeiro, vol. 1, 152–212. Embrapa.

Ripple, W. J., K. Abernethy, M. G. Betts, et al. 2016. “Bushmeat Hunting 
and Extinction Risk to the World's Mammals.” Royal Society Open 
Science 3: 160498. https://​doi.​org/​10.​1098/​rsos.​160498.

Rodrigues, F. H. G., A. Hass, A. C. R. Lacerda, et  al. 2007. “Feeding 
Habits of the Maned Wolf (Chrysocyon brachyurus) in the Brazilian 
Cerrado.” Mastozoología Neotropical 1: 37–51.

Rodriguez-Castro, K. G., F. G. Lemos, F. C. Azevedo, M. C. Freitas-
Junior, A. L. J. Desbiez, and P. M. Galetti Jr. 2022. “Human Highly 
Modified Landscapes Restrict Gene Flow of the Largest Neotropical 
Canid, the Maned Wolf.” Biodiversity and Conservation 31: 1229–1247. 
https://​doi.​org/​10.​1007/​s1053​1-​022-​02385​-​x.

Rosa, R., S. d. C. Lima, and W. L. Assunção. 1991. “Abordagem pre-
liminar das condições climáticas de Uberlândia (MG).” Sociedade e 
Natureza 3: 91–108.

Santos, A. C. C. 2018. “Diversidade e composição de plantas lenhosas 
em áreas de regeneração natural em campos de murundus.” Master's 
thesis, Uberlândia: Universidade Federal de Uberlândia. https://​doi.​
org/​10.​14393/​​ufu.​di.​2018.​1307.

Santos, E. F., N. Gobbi, and P. A. N. Felippe. 2013. “A Case Study: 
Diet of Maned Wolf and Its Relationship to Seed Dispersal at a Cattle 
Ranch in Southeastern Brazil.” In Ecology and Conservation of the 
Maned Wolf, edited by A. G. Consorte-McCrea and E. F. Santos, 153–
164. CRC Press.

Santos, E. F., E. Z. F. Setz, and N. Gobbi. 2003. “Diet of the Maned Wolf 
(Chrysocyon brachyurus) and Its Role in Seed Dispersal on a Cattle 
Ranch in Brazil.” Journal of Zoology 260: 203–208. https://​doi.​org/​10.​
1017/​S0952​83690​3003650.

Silva, B. C., L. A. de Oliveira, M. Clauss, C. G. Costa, L. de Oliveira 
Marques Alexandre, and M. J. Duque-Correa. 2025. “Digestive Anatomy 
and Diet of Free-Ranging Maned Wolf (Chrysocyon brachyurus).” 
Mammalian Biology 105: 479–488. https://​doi.​org/​10.​1007/​s4299​1-​025-​
00493​-​z.

Smith, E. P., and G. Van Belle. 1984. “Nonparametric Estimation of 
Species Richness.” Biometrics 40: 119.

Soares, D. M., L. C. Silva, and A. R. T. Nascimento. 2015. Estimativa de 
cobertura do solo em duas veredas na Fazenda Monte Carmelo, Estrela 
do Sul-MG, In Congresso de Ecologia do Brasil.

Soares, V. C. N. 2018. “Dieta e uso de habitat naturais e artificiais pelo 
lobo-guará (Chrysocyon brachyurus) no sudoeste do estado de Goiás.” 
Master's thesis, Universidade de Brasília, Brasília.

Traveset, A., A. W. Robertson, and J. Rodríguez-Pérez. 2007. “A Review 
on the Role of Endozoochory in Seed Germination.” In Seed Dispersal: 
Theory and Its Application in a Changing World, 78–103. CABI 
Publishing. https://​doi.​org/​10.​1079/​97818​45931​650.​0078.

https://doi.org/10.37002/salve.ficha.9808
https://doi.org/10.1111/j.1469-7998.2006.00176.x
https://doi.org/10.1111/mam.12326
https://doi.org/10.1111/mam.12326
https://doi.org/10.1016/j.pecon.2019.07.002
https://doi.org/10.1079/9780851995250.0291
https://doi.org/10.1038/nature14324
https://doi.org/10.1038/nature14324
https://doi.org/10.7312/oliv12042
https://doi.org/10.2305/IUCN.UK.2015
https://doi.org/10.1017/S0030605310000372
https://doi.org/10.1017/S0030605310000372
https://doi.org/10.1007/BF03194237
https://doi.org/10.1590/1676-0611-BN-2022-1413
https://doi.org/10.1590/1676-0611-BN-2022-1413
https://doi.org/10.1098/rsos.160498
https://doi.org/10.1007/s10531-022-02385-x
https://doi.org/10.14393/ufu.di.2018.1307
https://doi.org/10.14393/ufu.di.2018.1307
https://doi.org/10.1017/S0952836903003650
https://doi.org/10.1017/S0952836903003650
https://doi.org/10.1007/s42991-025-00493-z
https://doi.org/10.1007/s42991-025-00493-z
https://doi.org/10.1079/9781845931650.0078


15 of 15Austral Ecology, 2026

Triay-Limonta, O., G. G. Hechavarría-García, C. E. Valdivia, and 
C. Napolitano. 2024. “Knowledge Gaps on the Effectiveness of Seed 
Dispersal by Mammals and the Effect of Human Disturbances: A 
Review.” Diversity 16: 780. https://​doi.​org/​10.​3390/​d1612​0780.

UNEP-WCMC. 2025. “Terrestrial and Inland Waters Protected Area 
Coverage.” https://​www.​prote​ctedp​lanet.​net/​en.

Veloso, A. C., A. C. Soares, A. E. Iannini Custódio, and C. F. Carvalho-
Roel. 2025. “Exploring Mammalian Diversity in a Human-Modified 
Landscape: Insights From a Small Cerrado Fragment Surrounded by 
Silviculture.” Mammalia 89: 64–73. https://​doi.​org/​10.​1515/​mamma​
lia-​2024-​0050.

Wolswijk, G., T. Bernard, J. Sleutel, et al. 2025. “Avifaunal Communities 
as Indicators of Silvicultural Impacts in Mangrove Forests.” Journal 
of Environmental Management 383: 125414. https://​doi.​org/​10.​1016/j.​
jenvm​an.​2025.​125414.

Supporting Information

Additional supporting information can be found online in the Supporting 
Information section. Figure S1: A sample of maned wolf (Chrysocyon 
brachyurus) scat. Table S1: Maned wolf (Chrysocyon brachyurus) scats 
location in a Cerrado fragment surrounded by silviculture in Southeast 
Brazil (2017–2018). Table S2: Food items consumed by the maned wolf 
(Chrysocyon brachyurus) in a Cerrado fragment surrounded by silvicul-
ture in Southeast Brazil (2017–2018). Table  S3: Studies about maned 
wolf (Chrysocyon brachyurus) feeding ecology that calculated its niche 
breadth in Cerrado biome (1984–2020). 

https://doi.org/10.3390/d16120780
https://www.protectedplanet.net/en
https://doi.org/10.1515/mammalia-2024-0050
https://doi.org/10.1515/mammalia-2024-0050
https://doi.org/10.1016/j.jenvman.2025.125414
https://doi.org/10.1016/j.jenvman.2025.125414

	Generalist With a Narrow Niche Breadth: Feeding Ecology and Seed Germination Effectiveness of a Large Canid Within a Silvicultural Matrix
	ABSTRACT
	1   |   Introduction
	2   |   Material and Methods
	2.1   |   Study Area
	2.2   |   Collection of Scats
	2.3   |   Feeding Ecology Statistical Analysis
	2.4   |   Literature Review
	2.5   |   Wolf's Fruit Germination Tests
	2.6   |   Wolf's Fruit Germination Statistical Analysis

	3   |   Results
	3.1   |   Feeding Ecology
	3.2   |   Literature Review
	3.3   |   Wolf's Fruit Germination

	4   |   Discussion
	Author Contributions
	Acknowledgements
	Funding
	Ethics Statement
	Conflicts of Interest
	Data Availability Statement
	References


