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Abstract

Background: Korean wild boars (Sus scrofa coreanus Heude), because of their adaptability, are a widespread large
mammal; however, they sometimes cause problems by invading farms and eating the crops, creating insufficiencies
of some foods in South Korea. To understand the diet composition of Korean wild boars according to sex and body
size, we collected their feces from Mt. Jeombongsan, Seoraksan National Park, South Korea. The sizes of fecal
samples were measured, and genomic DNA was extracted from the samples. We amplified specific loci targeting
plants (rbcL and trnL) and animals (COI) to detect the food sources of this omnivore and amplified the ZF and SRY
regions to determine the sex.

Results: In the wild boar feces, Rosaceae and Bryophyte were the most frequently detected plant food sources at
the family level and Diptera and Haplotaxida were the most frequently detected animal food sources at the order
level. As a result of sex determination, the sex ratio of wild boars collected in the Mt. Jeombongsan area was
approximately 1:1. Our result suggested that there is no significant difference between the diet composition of
male and female boars. Based on the average cross-sectional area of the feces, the top 25% were classified into the
large body size group and the bottom 25% were classified into the small body size group. The large body size
group mainly preferred Actinidiaceae, and the small body size group most frequently consumed Fagaceae. The diet
of the large body size group was more diverse than the small body size group.

Conclusions: Our results showed that the wild boars preferred Rosaceae, especially Sanguisorba and Filipendula, as
plant food sources, and Diptera and Coleoptera of Insecta as animal food sources. Based on the results, the dietary
preferences of wild boar appear to be distinguished by not their sex but their body size. Our study could help to
elucidate the feeding ecology and population structure of wild boar, as well as address conservation and
management issues.
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Background
Korean wild boars (Sus scrofa coreanus Heude) are a
widespread large mammal because of their ability to sur-
vive well in changing environments. However, the recent
destruction of their habitats and food shortages have
caused them to invade private houses and root up

farmlands, which is a cause of great concern in South
Korea (Calenge et al. 2004; Herrero et al. 2006; Wirthner
et al. 2012).
According to previous studies, the diet of wild boar

can be variable, depending on the accessible food
sources (Herrero et al. 2006). They are generally known
as omnivores that mainly eat plants, but some re-
searchers have reported them engaging in predation or
active hunting (Wilcox and Vuren 2009; Wishart et al.
2015). Wild boars have various diet habits and food
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preferences depending on their habitat type, and take
different trophic functions and play roles in various envi-
ronments (Ballari et al. 2015).
In South Korea, there are limited basic data available

on wild boar and little understanding of their ecological
roles and interactions in nature (Lee and Lee 2014). Par-
ticularly, there is a lack of basic data on the food habits
and ecological niche of wild boar (Choi et al. 2006).
Wild boars are an important link species between top
predators and plants. Therefore, it is highly important to
have basic scientific data, such as the food sources and
population structure, for the management of wild boars.
We hypothesized that their diet compositions might be
variable depending on their sex and body size. Because
wild animals—especially elusive animals—are hard to
observe in the field, non-invasive methods are becoming
increasingly popular (Valentini et al. 2008). A previous
study comparing the efficiencies of traditional methods
of direct dissection and DNA barcoding technology re-
ported that the DNA barcoding method gave by far
more taxonomically detailed results than did the trad-
itional one (Soininen et al. 2009). Direct dissection can
give biased results because of unidentified matters, while
using DNA barcoding technology can lead to the fine
resolution of dietary variation, detecting rare food items
with small amounts of target DNA. We used non-
invasive molecular analysis on the feces of wild boars to
study their diet compositions and sex ratio.
The male to female ratio is important information for

any population. This ratio simply shows the current ra-
tios of males and females, but can also be used as a
measure of the future potential of the group. The social
sex ratio can be used to predict the future growth poten-
tial of the population (Skogland 1986; Han et al. 2011).
Han et al. (2011) reported that the proportion of females
on Jeju Island, South Korea, is twice that of males, and
the population was predicted to have a constant poten-
tial to increase. This ratio can be used for predicting the
future growth potential of the wild boar population. Wil-
cox and Vuren (2009) reported that it is important for
females to consume vertebrates for the physiological
costs of reproduction. Protein deficiency due to breeding
can be one factor that causes females to consume food
selectively. In addition, differences in body size as well as
sex can be attributed to differences in plant food sources
(Wishart et al. 2015). Wishart et al. (2015) reported that
adults forage a lot of grasses and crop materials com-
pared to juveniles. In contrast, juveniles tend to con-
sume more forbs that are easier to digest. Sex and age
can be factors influencing the diet compositions of wild
boars.
Information on the favorite foods and dietary habits of

wild boars can be used to regress or attract wild boars in
South Korea. It can also be used as basic information for

maintaining a suitable population density through the
identification of population structure. Non-invasive
methods of fecal sampling without artificial hunting or
interference are environmentally friendly research
methods that can be conducted without destroying
natural ecosystems. This study could provide a general
direction and method of studying the diet and feeding
habits of wild animals beyond wild boars. This approach
for analyzing diet compositions via non-invasive
methods, especially using fecal samples, can be adapted
to other wild animals and ecosystems.
This study aimed to investigate the overall diet com-

position of wild boars and its possible influencing fac-
tors. We attempted to reveal the diet composition of
wild boars as omnivores and how they were influenced
by sex and body size. We used non-invasive molecular
analysis, such as DNA barcoding, on the fecal samples of
wild boars collected from the Mt. Jeombongsan area, in
Seoraksan National Park, South Korea.

Methods
Sample collection
This study was performed in the Mt. Jeombongsan area,
in Seoraksan National Park, Gangwon-do, in South
Korea (38° 02′ 57.7″ N 128° 25′ 31.0″ E) (Fig. 1). This
area has been denominated as the first biosphere reserve
in South Korea by UNESCO. Therefore, this mountain-
ous area is protected by the government and access is
only available to permitted people. Based on previous re-
search and observations, there are a diversity of plants,
including endemic plants. KNPRI (2012) reports that
this area supports 44 orders, 108 families, 404 genera,
676 species, 1 subspecies, 100 varieties, and 13 forms of
a total of 790 taxonomic groups of vascular plants.
We collected wild boar fecal samples from the Mt.

Jeombongsan area once per month from June 2016 to
June 2018. Based on previous observations, we climbed a
trail course which was a known habitat of wild boar as
well as a regular mountaineering road to collect more
fecal samples. After non-invasively collecting wild boar
fecal samples, the feces were first identified by their
forms and odors. Collected samples were recorded in
order and kept in a frozen state in small zipper bags
until they were delivered to the laboratory. They were
stored in a deep freezer at − 80 °C until genomic DNA
extraction.

Measurement of fecal sample sizes
The shapes of wild boar feces were not atypical, and
their amounts varied depending on their nutritional sta-
tuses. Since fecal samples cannot be larger than the size
of the anus, we assumed that the maximum size of the
feces would be the size of the anus. The longest length
was set to a major axis in a cross-section of the feces,
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and a perpendicular length to the major axis was
regarded as a minor axis. We measured the diameter of
the feces with Vernier calipers (Morden et al. 2011).
Since animals tend to grow larger as they get older, this
leads to an increased anus size. Based on the cross-
sectional areas of the feces, wild boars were grouped into
large and small size classifications. Based on the average
cross-sectional areas, the top 25% were classified as the
large body size group and the bottom 25% were classi-
fied as the small body size group to exclude ambiguous
ones in the middle.

DNA extraction
We extracted genomic DNA from wild boar fecal sam-
ples using the QIAamp® DNA Stool Mini kit (Qiagen,
Hilden, Germany) following the kit manufacturer’s pro-
tocols except for the lysis step. For the complete
homogenization of samples, two 5-mm stainless steel
beads were added to the sample for the lysis step, which
was then shaken by a ball mill (Retsch, Haan, Germany).
Extracted DNA and diluents were retained in a deep
freezer at − 80 °C until further experiment.

Dietary analysis
All DNA amplifications were carried out in a final volume
of 20 μl, using 1 μl of DNA extract as a template. The
amplification mixture contained 1 U of FastMix/Frenche™

PCR (i-StarTaq) premix (iNtRON, Seongnam, Korea) and
0.25 μM of each primer. For plant food sources, we se-
lected two primer sets especially targeting chloroplasts
(Table 1). rbcL_S1_For and rbcL_S1_Rev were used to
amplify the ribulose-1,5-bisphosphate carboxylase/oxy-
genase large subunit (rbcL) gene (Kress and Erickson
2007). In addition, trnL_g and trnL_h were used to amp-
lify the trnL (UAA)-P6 loop for detailed resolution (Taber-
let et al. 2007). PCR was performed in a thermal cycler
(Applied Biosystems, Foster City, USA) and PTC-200 (MJ
Research, Watertown, MA, USA) under the following
conditions: initial denaturation for 8 min at 94 °C, 40 cy-
cles of denaturation at 94 °C for 20 s; annealing at 54 °C
for 15 s; and extension at 72 °C for 45 s, and a final exten-
sion at 72 °C for 5min. For animal food sources, MICO-
lintF (Leray et al. 2013) and PolyShortCoiR (Carr et al.
2011) were used to amplify mitochondrial-encoded cyto-
chrome oxidase subunit I (COI). Since DNA extracted
from fecal samples are usually dominated by host tem-
plates, we need to inhibit the amplification of wild boar
DNA mixed with another DNA. In this study, we used a
blocking oligonucleotide developed for the blocking of
host templates and improved to detect prey (Robeson
et al. 2018; Vestheim and Jarman 2008). The PCR mixture
was denatured at 95 °C for 4 min, followed by 50 cycles of
30 s at 95 °C, 30 s at 55 °C, 30 s at 72 °C, and a final exten-
sion at 72 °C for 5min.

Fig. 1 Location of at Mt. Jeombongsan in Seoraksan National Park, South Korea. Sampling site was marked with dark circle
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The PCR products were purified using an AccuPrep®
PCR purification kit (Bioneer K-3034, Korea). Purified
products were inserted into the pGEM®-T Easy Vector
(Promega, USA) according to the manufacturer’s proto-
cols and were transformed into DH5α chemically com-
petent cells. The cells were plated in Luria–Bertani agar
plus ampicillin medium with 2% X-gal (w/v) solution to
facilitate antibiotic selection and blue–white screening.
After the cloning step, about four positive clones per
sample were selected and amplified using the M13F and
M13R primer pair. PCR was performed under the fol-
lowing conditions: initial denaturation for 10 min at 95
°C; followed by 35 cycles at 94 °C for 30 s, 55 °C for 30 s,
and 72 °C for 1 min; and a final extension at 72 °C for 7
min. Sequencing was conducted by a commercial se-
quencing service company (Genotech, Korea). Each ob-
tained sequence was identified through BLASTN
analysis using the GenBank database.

Sex determination
Sex chromosomes X and Y in mammals cause differ-
ences between males and females. The SRY gene located
on the mammalian Y chromosome plays an important
role in male development. The ZF gene is one of the
most common binding motifs in mammals. The X-
linked ZFX and Y-linked ZFY are homologous, but there
is some difference in length due to insertion. In SRY
PCR, we can observe one band only in male samples. In
female samples, no band can be observed, and therefore,
the reliability of the results is poor. Therefore,

amplification of ZF gene was also conducted to comple-
ment that result. DNA extracted from male and female
tissues were used as positive controls.
Pre-extracted DNA from the feces of wild boar were

used for determining sex. We selected specific primer
sets amplifying the SRY and ZF genes (Table 2). PCR
was carried out in a 20-μl final reaction volume contain-
ing 1 U of FastMix/Frenche™ PCR (i-StarTaq) premix
(iNtRON, Seongnam, Korea) and 0.25 μM of each pri-
mer. PCR was performed in a thermal cycler (Applied
Biosystems, Foster City, CA, USA) and PTC-200 (MJ Re-
search, Watertown, MA, USA). For SRY amplification,
the condition was as follows: initial denaturation for 5
min at 94 °C, 50 cycles of denaturation at 94 °C for 30 s;
annealing at 58 °C for 50 s; extension at 72 °C for 50 s;
and a final extension at 72 °C for 5 min. For ZF amplifi-
cation, the condition was as follows: initial denaturation
for 5 min at 94 °C, five cycles of denaturation at 94 °C
for 45 s; annealing at 58 °C for 1 min; extension at 72 °C
for 1 min, 50 cycles of denaturation at 94 °C for 45 s; an-
nealing at 57 °C for 1 min; extension at 72 °C for 1 min;
and a final extension at 72 °C for 5 min. For the reliabil-
ity of the results, DNA extracted from the tissue of both
sexes were used as positive controls. After the PCR step,
the reaction products confirmed the pattern of the target
band through electrophoresis. In the SRY PCR response,
one target band was observed at 704 bp for males but
not for females. In the ZF PCR response, two target
bands were observed at 379 bp and 476 bp for males, but
only one was observed at 379 bp for females.

Table 1 Information on primer sets used for dietary analysis of Sus scrofa

Primer Target region Sequence (5′–3′) Reference

12SV5F 12s ribosomal unit
(vertebrate)

TAGAACAGGCTCCTCTAG Riaz et al. 2011

12SV5R TTAGATACCCCACTATGC

trnL_g trnL-P6loop (plant) GGGCAATCCTGAGCCAA Taberlet et al. 2007

trnL_h CCATTGAGTCTCTGCACCTATC

rbcL_S1_For rbcL (plant) ATGTCACCACAAACAGAGACTAAAGC Kress and Erickson
2007

rbcL_S1_Rev GTAAAATCAAGTCCACCRCG

MICOlinF COI (animal) ATGTCACCACAAACAGAGACTAAAGC Leray et al. 2013

PolyShorCoiR GTAAAATCAAGTCCACCRCG Carr et al. 2011

Pig_BLK COI region of Sus scrofa ACCCACCTTTAGCTGGAAACTTAGCCCATGCAGGAGCTTCAGTTGATCTAACAAII
IICTCCCTACACCT

Robeson et al. 2018

Table 2 Information on primer sets used for sex determination of Sus scrofa coreanus

Primer Target region Sequence (5′–3′) Reference

pSRYF SRY CCCTTTTCAAATGGTGCAGT Cho et al. 2005

pSRYR TGTGAGAAAGTCCCGGCTGT

pZFXYf ZF GCTGACCCTGGAGAAGATGA

pZFXYr CTTCTTGTTGAGAGTCATTGACAG
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Results
Food sources of wild boars
During the entire study period, genetic information was
obtained from 79 of 80 fecal samples. We categorized
food sources as either plant or animal sources and ana-
lyzed them accordingly. Finally, 188 clones were de-
tected as plant food sources and 119 as animal food
sources. Of the 307 total clones from diet compositions,
plant food sources accounted for 61% and animals for
39%. It was difficult to perform accurate quantification
between clones of plant and animal food sources, be-
cause the same primers were not used for amplification
in this study. However, since a sufficient number of
clones were analyzed, the relative ratio between plants
and animals could be used for comparison. Wild boars
appeared to be more dependent on plants than animals
for food. Of the 80 total fecal samples collected for this
study, 79 samples were successfully amplified in the rbcL
and trnL regions, and 188 clones of plants were de-
tected, disregarding duplicates (Fig. 2). A total of 27
families of 18 orders of plants were detected as plant
food sources. During the entire study period, a diverse
array of plants was detected as plant food sources. The
top 3 families, Rosaceae, Bryophyte, and Fagaceae,
accounted for more than half of the total detected. The
most frequently detected plant food sources were plants
from Rosaceae, accounting for 22%; Sanguisorba,

Filipendula, and Prunus were the most frequently de-
tected genera in Rosaceae. The next most detected plant
food source was bryophytes, commonly known as
mosses. They could not be analyzed at a high resolution
due to their low identity, owing to insufficient prior gen-
etic information registered on the NCBI database.
Fagaceae and Actinidiaceae plants were also detected as
major plant food sources for wild boars. Quercus were
always detected at a high rate regardless of the season.
Acorn, the fruit of the Quercus, is known to be a main
plant food source for wild boars. The Actinidiaceae fam-
ily included the only one genus, Actinidia, which was
the most frequently detected genus. It was notable that
some detected plants, such as Apiaceae, have known me-
dicinal uses. Although Araceae is known for its toxicity,
it was detected several times. In both 2016 and 2017, the
number of samples in summer was the highest among
the four seasons (data not shown). We compared plant
food sources between 2016 and 2017, especially in the
summer period (Fig. 3). The overall dominance of Rosa-
ceae, Bryophyta, and Fagaceae was similar in 2016 and
2017. However, the proportion of Rosaceae in 2017 was
especially high. We collected a large amount of wild
boar feces from one specific place, where the group ap-
peared to have fed on Rosaceae, especially Sanguisorba.
In 2016, there were dispersive samplings in many places,
in which a variety of food sources were detected.

Fig. 2 The percentage of detected plant food sources identified to the family level
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Of the 80 total fecal samples collected for this study,
79 samples were successfully amplified in the COI re-
gion, and 119 clones of animals were detected as animal
food sources (Fig. 4). A total of 12 orders were detected
as animal food sources, which were less diverse than

were plant food sources. Except for mammals, we had
difficulty in identifying these in detail owing to their low
resolution. We detected various Insecta belonging to
Arthropoda, especially Diptera (flies) and Cleoptera
(beetles). Wild boars have a habit of digging the ground

Fig. 3 Comparison of plant food sources detected in wild boar fecal samples during the summer period of 2016 and 2017

Fig. 4 The percentage of detected animal food sources identified to the order level during the entire study period
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to find food, which likely allows them to eat Diptera
larva or Cleoptera larva. In addition, a high proportion
of Haplotaxida (earthworms) was detected as animal
food sources. Earthworms are widely known as a wild
boar food source. From wild boar fecal samples, we de-
tected several mammals known to inhabit the Mt. Jeom-
bongsan area: Rodentia, Carnivora (Meles leucurus
[badger]), and Artiodactyla (Naemorhedus caudatus
[mountain goat]). These results appear to be instances of
opportunistic foraging rather than direct predation or
meat eating.

Diet composition by sex
Of the 80 wild boar fecal samples, 69 were finally deter-
mined for their sex. As a result of amplification among
the first 80 samples, there were estimated to be 25 males
and 35 females. In the case of the sex chromosome Y, in
some samples, no band was observed in the ZF gene
PCR, but only a single band was observed in SRY PCR.
In this case, the sample was later reidentified to be a
male. Finally, 69 of the total samples were identified and
there were estimated to be 34 males and 35 females. The
sex ratio of wild boar fecal samples collected from Mt.
Jeombongsan was estimated to be approximately 1:1.
The relative frequency of each sex is the detected per-
cent based on total plant clones. Male and female wild
boars had similar overall tendencies regarding plant food
sources (Fig. 5a). Rosaceae, Bryophyte, Fagaceae, and
Actinidiaceae were the major plant food sources and oc-
cupied more than half of the total. The frequency of
Araceae was somewhat high in both sexes. Females con-
sumed various types of plants which were not detected
in males. Apiaceae and Cyperaceae were specifically de-
tected in the feces of females. In contrast, Violaceae was
only detected in male samples. Male and female wild
boars had similar overall tendencies regarding animal
food sources (Fig. 5b). Diptera and Coleoptera in Insecta
accounted for more than half of the animal food sources
of both females and males. Haplotaxida occupied more
than a quarter of the animal food source composition of
both sexes and were detected to be one of the main ani-
mal food sources. Several species of mammals were de-
tected as animal food sources, including small mammals
of Rodentia and the relatively large Martes flavigula
(Carnivora) and Naemorhedus caudatus (Artiodactyla).
Although the proportion of major diet groups was
slightly higher in females than in males, there did not
appear to be a significant difference.

Diet composition by body size
In the small body size group, Rosaceae, Bryophyte, and
Fagaceae accounted for more than 75% of the total diet
(Fig. 6a). These plants were also detected at a high rate
in the large body size group. However, for the large body

size group, Actinidiaceae was the most frequently de-
tected plant food source. The three plant food sources
with the highest frequencies, Actinidiaceae, Rosaceae
and Bryophyte, accounted for more than half of the total
diet. The diet compositions of large wild boars were
much more diverse than those of small wild boars. Faga-
ceae was the one of the main plant food sources. Unlike
the plant food sources, various animal food sources were
also detected in the small body size groups (Fig. 6b).
The large body size group showed the highest detection
of Diptera and Coleoptera in Insecta. In the small body
size group, the detection of Haplotaxida was more fre-
quent than in the large body size group. Mammalian
food sources were also more frequently found in the
small body size group than in the large body size group.

Discussion
In this study, we attempted to non-invasively elucidate
the diet compositions of Korean wild boar (Sus scrofa
coreanus) at Mt. Jeombongsan. Our results were in ac-
cordance with previous reports that Korean wild boars
are generally omnivores that mainly eat plants, with oc-
casional predation or active hunting (Wilcox and Vuren
2009; Wishart et al. 2015). In addition, our study agrees
with a previous report that the diet composition of wild
boar depends on accessible food sources (Baubet et al.
2004; Herrero et al. 2006; Barrios-Garcia and Ballari
2012). Body size significantly influences wild boar diet,
while sex was not a significant factor.
As a result of the dietary analysis of plant and animal

food sources, it appeared that wild boars consumed more
diverse plant food sources than animal ones and were
more dependent on plant food sources (188 clones of plant
food sources vs. 119 clones of animal ones). In the plant
clones, 18 orders were identified, while in animal clones,
12 orders were identified. Because of the lack of genetic in-
formation on animal food sources, especially for inverte-
brates, it was not possible to perform a detailed analysis,
but the 18 orders of plants compared to the 12 orders of
animals indicated that the wild boars ate plants more fre-
quently than animals. Because of the use of different pri-
mer sets for plant and animal food source analysis, it was
difficult to accurately quantify the relative contributions of
plant and animal food sources. However, since the same
DNA extracted from 80 feces were used in the experiment
and a sufficient number of clones were analyzed, we think
that it is reasonable to compare contributions of plant and
animal sources. It appeared that wild boars were more
dependent on plant food sources than those of animals.
As a result of the dietary analysis of plant food

sources, the most commonly detected family was Rosa-
ceae, especially Sanguisorba and Filipendula, which are
known to occur in the Mt. Jeombongsan area (KNPRI
2012). Many Bryophyte were detected, but it was not
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possible to identify them to the detailed level because of
the lack of data in the NCBI database. A recent study re-
ports that wild boars in forest-agricultural areas

preferred chestnuts to acorns, but conversely, in urban
areas, acorns were consumed more frequently than
chestnuts through stomach analysis (Lee and Lee 2019).

Fig. 5 Differences in food sources detected in the fecal samples of wild boars according to sex (a plant food sources, b animal food sources)
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Fig. 6 Differences in food sources detected in fecal samples of wild boars according to body size (a plant food sources, b animal food sources)
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In addition, Kim et al. (2019) reported that wild boars
selectively preferred Quercus forest because acorn is one
of the most important food sources for wild boars
(Welander 2000; Fonseca 2008). The Fagaceae, which
could not be determined which parts of plants, appeared
to be important plant food sources for wild boar in Mt.
Jeombongsan area as well. The total detected number of
nuts of Fagaceae and berries of Actinidiaceae accounted
for more than a quarter of the diet composition.
Some researchers suggested the possibility the animal

proportions are underestimated in diets because of their
high digestibility in scat analysis (Lee and Lee 2019).
However, 12 orders of animals were detected in feces,
showing more diverse taxa than expected. As a result of
the dietary analysis of animal food sources, Diptera and
Coleoptera of Insecta were the two most frequently de-
tected animal food sources. Wild boars have a habit of
rooting the ground to search for food (KNPRI 2016);
they are likely to have eaten larvae or grubs during this
behavior. However, it is also possible that they were de-
tected from environmental traces. Haplotaxida, within
the annelids, were reported to be the main animal food
source for wild boar in a previous report (Baubet et al.
2003). Although DNA of Rodentia was detected, they
are not likely usual prey for wild boars because they are
very alert and elusive. Moreover, Carnivora and Artio-
dactyla are relatively large in body size; they are also not
likely usual prey for wild boars. It appeared that wild
boars at Mt. Jeombongsan area were more opportunistic
scavengers rather than aggressive active predators, sup-
ported by a previous study showing that vertebrate foods
were mostly taken from carrion scavenging behavior of
wild boars (Lee and Lee 2019).
As a result of sex determination, the sex ratio of col-

lected fecal samples was almost 1:1, indicating stability.
It is possible that the proportion of females was underes-
timated because the determination of females relied
solely on ZF PCR results. The sex ratio can be used not
only to show the composition of the current population,
but also to show the future potential growth (Kohn and
Wayne 1997). However, there is a possibility of resam-
pling the feces of one individual; an accurate sex ratio
cannot be estimated without individual identification.
The overall plant food source tendencies between

males and females were similar (Fig. 5a). The intake of
Rosaceae, Bryophyte, and Fagaceae was more than half
in both sexes, and that of Actinidiaceae was also high.
Females appeared to have more diverse diets than did
males. Apiaceae, commonly used as an herb by humans,
appeared to be selectively taken by females and was not
detected in male feces. In contrast, Violaceae was only
detected in male samples. The tendency of the overall
animal food sources between males and females was also
similar (Fig. 5b). Diptera, Haplotaxida, and Coleoptera

accounted for more than half of the total animal food
sources in both sexes. In females, the detection of mam-
mals was slightly higher than that in males, but could
not be regarded as significant.
When the results of the food source were classified ac-

cording to the size of the body, the large and small body
size groups showed considerably different diet composi-
tions (Fig. 6). The differences might be because of the
difference in the ability to access foods. For plant food
sources, the large body size group consumed Actinidia-
ceae more frequently and Apiaceae exclusively. Small in-
dividuals seem to have consumed acorns; they are
relatively accessible because they were located at the
ground level having fallen from the trees. For animal
food sources, more kinds of animal food sources were
detected in the small size group than in the large size
group. Because the small size group was relatively ineffi-
cient at accessing plant food sources compared to the
large size group, it appeared that rooting the ground and
searching for food was a process to compensate for this.
Studying wild animals non-invasively using feces sam-

pling can provide more detailed and diverse information
than can traditional methods (Soininen et al. 2009). In
addition, it can be adapted anywhere, such as conserved
areas, without any effects on the ecosystem. However,
molecular analysis using DNA extracted from fecal sam-
ples can cause errors when their qualities are poor.
Many inhibitors and contaminants might be mixed to-
gether with DNA; it appears that DNA purification and
improvement is essential. One limitation of our study
was that even if species are detected, it is hard to deter-
mine the actual part that was consumed. We think that
it is necessary to complement the gut content analysis or
complementary comparisons with previous research.
In a further study, it will be necessary to quantify the

importance of food sources through measuring how
much they have consumed. It would be possible to esti-
mate the structure of the population with sex determin-
ation and individual identification (Kolodziej et al. 2012;
Kierepka et al. 2016), which might provide valuable in-
formation on the wild boar population at Mt. Jeombong-
san for management. This non-invasive method can be
applied to other animals beyond wild boars and in areas
other than Mt. Jeombongsan, helping us to understand
the trophic relations and energy flows in these places
(Valentini et al. 2008).

Conclusion
We examined the diet compositions of wild boars in the
Mt. Jeombongsan area using fecal sampling. The results
showed that wild boars preferred Rosaceae, especially
Sanguisorba and Filipendula as plant food sources, and
Diptera and Coleoptera of Insecta as animal food
sources. It appeared that wild boar chose more
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accessible foods rather than foods that they preferred.
Wild boars can be regarded as generalist feeders with a
highly flexible diet. Depending on the sex, there was
food that was specifically consumed by females as well
as by males; however, their overall tendencies were simi-
lar. There were differences in the diet composition ac-
cording to the body size. Our study could help to
elucidate the feeding ecology and population structure
of wild boars, as well as to address the conservation and
management issues.
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