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Abstract. Dung beetles (Coleoptera: Geotrupidae) are an extremely important element of many ecosystems. Their activity allows
the incorporation of mineral compounds trapped in faeces into the nutrient cycle. Seasonality and habitat preferences are the most
important factors shaping the beetle communities inhabiting dung. The present study compares beetle communities inhabiting
moose dung Alces alces L. in various forest ecosystems quantitatively and qualitatively. Due to the beetle seasonality, field work
was performed from the beginning of March until the end of October 2017 in three habitats: coniferous forest, oak-hornbeam
forest and alder forest. The dung beetles were collected using three Barber traps on each site baited with moose dung (80 g+ 10 g)
and the traps were emptied as well as rebaited every 15 days. Altogether, 2330 specimen of dung beetles representing three species
were collected: Anoplotrupes stercorosus (2088), Trypocopris vernalis (154) and Geotrupes stercorarius (88). These three species
were found in all of the studied habitats. The largest total number of individuals was captured in the alder forest (1132 individuals),
followed by the broadleaved forest (712) and the smallest number was captured in the coniferous forest (486). In terms of
individuals caught, each species was statistically significantly different between the habitats. The largest number of A. stercorosus
was captured in the alder forest, followed by the broadleaved forest and the smallest number was caught in the coniferous forest.
However, the reverse was observed in the case of T. vernalis and G. stercorarius, where the most individuals were caught in the
coniferous forest, and fewer in the broadleaved and alder forests. This is most likely due to the various habitat preferences of each
individual species. Furthermore, the seasonal dynamics of this beetle family showed some differences between habitats. These
differences most probably resulted from different microclimatic and humidity conditions.
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1. Introduction

In Poland, the family Geotrupidae is represented by 9
species (Bunalski 2004). These are specialized coprophages,
saprophages, and one herbivorous species (Stebnicka 1976).
Up to date, in the Kampinos National Park, two Geotrupi-
dae species, classified as coprophagous have been reported,
that is, dung beetle Geotrupes stercorarius (Linnaeus 1758)
and Geotrupes spiniger (Marsham 1802). Two other repor-
ted species are saprophagous, with a propensity for copro-
phagy: dor beetle Anoplotrupes stercorosus (Scriba 1791)

and spring dor beetle Trypocopris vernalis (Linnaeus 1758)
(Mroczynski, Marczak 2017). These insects are extremely
important for both forest and meadow ecosystems. Due to a
relatively large size of the body and high population num-
bers, they greatly contribute to the circulation of elements
regained from dead organic matter (Rembiatkowska 1980,
Rojewski 1980). The process increases soil fertility and ae-
ration, which positively impacts the condition of environ-
ment (Borowski 1960).

The ecology of the species listed above has been known
quite well. Up to date, these have been comprehensively stu-
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died: their role in forest and meadow ecosystems (Borowski
1960; Klemperer 1979; Rojewski 1980; Nervo et al. 2014),
seasonality (WaPmer 1994; Bunalski 2006; Marczak 2013;
Byk Wegrzynowicz 2015) and habitat preferences (Borow-
ski 1960; Koch 1989; Tyk Semkiw 2010; Taurus 2011; Mar-
czak 2013; Taurus, Rutkiewicz 2017). Food preferences of
individual species, characterized by different degree of dung
dietary specialization, were described by Stebnicka (1976),
Koch (1989) and Bunalski (2006).

The aim of this study was to quantify and qualify the
Geotrupidae communities attracted by moose droppings
(the most easily available dung type in the Park and one of
the least studied in terms of coprophagy in Europe) in the
three types of forest ecosystems in the Kampinos National
Park (different in terms of soil humidity, the amount of litter
and a degree of its decomposition, as well as forest bottom
exposure to sunlight).

2. Research area

Field research was conducted in Kampinos National Park,
central Poland. Three forest types (sites) were examined: 1)
fresh mixed coniferous forest (forest sub-district Lipkow,
section 223) with vegetation on sandy soils, characterized by
low humus contents, low humidity, relatively low forest stand
density and high sunlight exposure of the forest bottom, 2) oak
-hornbeam forest (sub-district Lipkow, section 269), growing
on fertile brown soils with higher humidity than that in coni-
ferous forest, characterized by relatively compact tree stands
with forest bottom accessible to sunlight and large amounts
of leaf litter, 3) alder-ash forest (sub-district Zaborow, section
270), growing on damp black soils — periodically flooded (in
late autumn and spring), shaded after the formation of tree
leaves, with sunlight hardly ever reaching the forest bottom.

3. Material and methods

Field observations were carried out in 2017, from the be-
ginning of March to the end of October. Barber pitfall traps,
lured with moose faeces (80 g + 10 g) were used to captu-
re dung beetles (Figure 1). The traps were filled with 200
ml of ethylene glycol, to preserve captured insects. Moose
droppings were collected in the spring 2017 and stored in a
frozen state until used as a bait in the traps. Three traps were
set up about 50 m apart in each forest type examined. In all
the forest sites, the traps were controlled at 15-day intervals.
The species of captured insects were determined using a de-
dicated identification key (Stebnicka 1976).

In order to compare the examined forest sites, the numbers
of captured specimens of a given species were ascertained,
and the dominance indices were also calculated (percentage

share in the community). The statistical significance of the
differences obtained was tested by means of the Kruskal-Wal-
lis test and post-hoc analysis (p < 0.05).

4. Results

In total, 2330 specimens of three Geotrupidae species
were collected from the traps, that is, 2088 specimens of
Anoplotrupes stercorosus, 154 specimens of Trypocopris
vernalis and 88 specimens of Geotrupes stercorarius. All
three species were found in each of the forest types exami-
ned. The highest number of Geotrupidae beetles were cap-
tured in the alder forest (1132), then in the oak-hornbeam
forest (712) and the coniferous forest (486).

The dominant species in all the forest sites observed was
A. stercorosus, with the total number accounting for 61% of
the total number of beetles collected in the coniferous forest,
94% — in the oak-hornbeam forest and 99% — in the alder
forest. T. vernalis numbers constituted 30% of all the beetles
collected in the coniferous forest, 1% — of those collected in
the oak-hornbeam forest and well below 1% — in the alder
forest. The least numerous species observed was G. sterco-
rarius, which constituted 8% of all the beetles collected in
the coniferous forest, 5% — in the oak-hornbeam forest and
1% — in the alder forest (Figure 2).

The abundances of individual species indicated signifi-
cant differences between the examined forest sites (Figure
3-5). The highest A. stercorosus numbers were captured in
alder forest (1119), then in oak-hornbeam forest (672) and in
coniferous forest (297). The differences between A. sterco-
rosus numbers observed in coniferous forest and alder forest
were statistically significant (p = 0.0354). In the case of T.
vernalis, the highest number of specimens were captured in
the coniferous forest (148), and much lesser — in the oak

Figure 1. Ground trap with bait for collecting dung beetles
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-hornbeam forest (5) and the alder forest (1). Statistically
significant differences were found between T. vernalis num-
bers in the coniferous forest and alder forest (p = 0.0002)
and between the coniferous forest and oak-hornbeam forest
(p =0.0037). The highest G. stercorarius numbers were cap-
tured in the coniferous forest (41), then in the oak-hornbeam
forest (35) and the lowest in the alder forest (12). Statistical-
ly significant differences were found between the coniferous
forest and alder forest (p = 0.0316).

The seasonal dynamics of Geotrupidae beetles showed
differences depending on the forest site examined. In coni-
ferous forest, the first specimens were captured in the first
half of April, in the oak-hornbeam forest — a single specimen
was already trapped in the second half of March, and in the
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Figure 2. The domination structure of dung beetle (Geotrupidae)
communities in: A) coniferous forest, D) oak-hornbeam forest, C)
alder forest in Kampinos National Park
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Figure 3. Comparison of descriptive statistics for Anoplotrupes
stercorosus comprising all sampling periods in A) coniferous for-
est, D) oak-hornbeam forest, C) alder forest in Kampinos National
Park. Different letters indicate statistically significant differences
between forest types (p<0.05).

alder forest — in the first half of May. In all the forest types
examined, the beetles under the study were captured until
the last days of October.

In the examined coniferous forest, the seasonal dynamics
of A. stercorosus population indicated three relatively evi-
dent peaks: in the first half of May, in the first half of July
and then in the second half of September. In the oak-hornbe-
am forest, there were also observed three peaks: in the first
half of May, in the first half of July and in the first half of
August. A different situation was observed in the alder fo-
rest, where just one evident peak could be distinguished — in
the second half of July, and two not as obvious peaks — in the
first half of September and the first half of October.
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Figure 4. Comparison of descriptive statistics for Trypocopris ver-
nalis comprising all sampling periods in: A) coniferous forest, D)
oak-hornbeam forest, C) alder forest in Kampinos National Park.
Different letters indicate statistically significant differences be-
tween forest types (p<0.05).
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Figure 5. Comparison of descriptive statistics for Geotrupes ster-
corarius comprising all sampling periods in: A) coniferous forest,
D) oak-hornbeam forest, C) alder forest in Kampinos National
Park. Different letters indicate statistically significant differences
between forest types (p<0.05).
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T. vernalis seasonal dynamics in coniferous forest sho-
wed four indefinite peaks: in the second half of May, in the
first half of July, in the first half of August and in the second
half of September. The numbers of specimens captured in
oak-hornbeam forest and those in alder forest were negli-
gible, hence, reliable analyses of T. vernalis seasonal dyna-
mics in the latter forest types were not possible.

In G. stercorarius seasonal dynamics observed in the co-
niferous forest, there were distinguished three population
peaks: in the first half of May, in the first half of July and at
the turn of September and October. The seasonal dynamics
of this species in oak-hornbeam forest was alike, and popu-
lation peaks were recorded in the second half of May, the se-
cond half of August and the first half of October. In the alder
forest, the first G. stercorarius specimen was captured in the
first half of May, then individual specimens were captured in
the period from the first half of July to the second half of Au-
gust, whereas the largest numbers of this species were found
in the traps examined in the first half of October (Figure 6).

5. Discussion

A. stercorosus specimens evidently dominated in the total
number of collected Geotrupidae beetles. This species is the
most common and abundant representative of the family
Geotrupidae reported in Poland’s forests (Stebnicka 1976;
Burakowski et al. 1983; Szwatko 1995). Somewhat lower A.
stercorosus population numbers are observed in young forest
plantations and clear-cut areas (Byk 2004; Marczak 2013). In
the present study, comparatively lower population numbers
were observed in the case of T. vernalis, which was most pro-
bably due to habitat preferences of this species. It avoids old,
shaded forests and chooses young stands (Byk 2004; Marczak
2013). In the total number of captured beetles, G. stercorarius
was the least abundant. The latter occurs in forests, nonethe-
less, shows a preference for open areas (pastures, wastelands,
field roads). G. stercorarius commonly occurs throughout
Poland and favours cattle and horse dung (Stebnicka 1976;
Burakowski et al. 1983; Bunalski 2006). These factors could
be the cause of the relatively low numbers of G. stercorarius
observed in the traps set up in the studied forests.

The highest numbers of A. stercorosus specimens were
captured in the alder forest, then in the oak-hornbeam forest,
and the lowest — in the coniferous forest. Different results
were reported by Borowski (1960), who observed the hi-
ghest abundance of this species in the Bialowieza Forest’s
coniferous stands (coniferous forest, mixed coniferous fo-
rest), then in the oak-hornbeam forest (wet oak-hornbeam
and fresh oak-hornbeam forests), whereas the lowest A. ster-
corosus numbers were found in the alder forests and bog
woodlands. The same author, however, noted the relatively
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Figure 6. Seasonal dynamics of each dung beetle (Geotrupidae)
species in: A) coniferous forest, D) oak-hornbeam forest, C) alder
forest in Kampinos National Park

low numbers of A. stercorosus in pine forest — a type simi-
lar to coniferous forest where the present study was carried
out. According to Karpinski (1955), “pine forest” is a fo-
rest growing on sandy, dry and poor sites — overgrown by
heather, grass, lingonberry and covered by patches of moss
-like lichens. In the present study, particularly noteworthy
is high abundance of A. stercorosus in the examined alder
forest. The studies carried out in the Biatowieza Forest — by
Borowski (1960), as well as Byk and Semkiw (2010) — pro-
ved that alder forest was one of the least suitable habitats
for this species. This is due to high groundwater levels in
the alder forest sites that prevent A. stercorosus reproduction
and larval development. On the other hand, the alder forest
examined in the present study grows on the site with a rela-
tively low groundwater level (the area is flood-prone only in



D. Marczak, R. Mroczynski / Lesne Prace Badawcze, 2018, Vol. 79 (4): 303-308 307

the periods of late autumn and early spring) and no water in-
filtration was observed in the ground where the experimen-
tal traps were set up (at approx. 20 cm depth). Besides, the
presence of a thick litter layer (decaying leaves) could con-
stitute an attractive and bulky A. stercorosus food base. It is
possible that in the summer, when a decrease in the numbers
of captured specimens was observed because of high tem-
peratures and reduced humidity, alder forest could provide
optimal conditions for A. stercorosus endurance. This is
confirmed by the results presented in Figure 6, showing that
in the period from the second half of June to the end of July,
A. stercorosus population was the most abundant in alder
forest — in contrast to the two other forest types examined.

The analysis of T. vernalis occurrence in the studied fo-
rest sites evidently showed that this species had different
habitat preferences than A. stercorosus. Undoubtedly, the
most T. vernalis specimens were captured in the conifero-
us forest, and just a few — in the oak-hornbeam forest and
alder forest. Consistent with subject literature (Byk 2004;
Marczak 2013), T. vernalis prefers clear cut areas and young
forest plantations, hence — environments with a relatively
high degree of insolation. In the present study, the examined
coniferous forest constituted the site with the most plentiful
sunlight, and this could positively influence T. vernalis po-
pulation numbers (Klimaszewski, Szyszko 2000). Further-
more, evidence suggests different food preferences of this
species when compared to A. stercorosus. Larvae of the lat-
ter species feed mainly on the decomposed litter — buried by
adults (Borowski 1960; Bull 2004), whereas animal drop-
pings predominate in diet of T. vernalis larvae and adults
(Szwalko 1995; Klimaszewski and Szyszko 2000; Bunalski
2006). Hence, large litter amounts in oak-hornbeam forest
and alder forest would rather not affect T. vernalis popula-
tion numbers observed in these forest sites.

In the case of G. stercorarius, the most specimens were
captured in the coniferous forest, then in the oak-hornbeam
forest and the alder forest. In line with the latest knowledge,
G. stercorarius occurs in forests as often as in open areas
(Bunalski 2006). The basic diet of this species consists of
animal dung (cattle, horses, sheep). The results of this study
suggest that this dung beetle species also likes wild animal
faeces. The decreasing number of captured specimens in the
gradient of increasing site humidity (and a degree of sha-
ding) in the environments examined may indicate G. ster-
corarius preference for permeable soils, of low or medium
humidity, with at least temporary sunlight exposure. On the
other hand, the G. stercorarius specimens captured in the
alder forest indicate a relatively wide range of tolerance of
this species to habitat factors.

Differences in dung beetle seasonal dynamics between the
types of forests examined most probably resulted from dissimi-

lar microclimatic and humidity conditions. Alder forest — relati-
vely the wettest habitat and largely flooded until the beginning
of May — was characterized by a relatively late emergence of
Geotrupidae specimens. In addition, there was observed just
one explicit population peak — in the warmest and driest period
of the year. In the two other types of forests observed, Geo-
trupidae populations showed three peaks, of which the second
one was the least obvious. In the oak-hornbeam forest, the third
population peak was observed in the first half of August, and
in the coniferous forest — in the second half of September. Si-
gnificant differences in the seasonal dynamics of the observed
populations found between the forest types could be caused by
both different humidity conditions in the examined forest sites
all through the year and different sun exposure — consequently,
by the average daily temperature. In the coniferous forest lit by
sunlight, daily temperature was most likely higher, which enco-
uraged high population numbers of the examined Geotrupidae
beetles until the end of September.

6. Conclusions

1. In all the types of forests examined, the most abundant
was Anoplotrupes stercorosus — the most common and nume-
rous dung beetle (Geotrupidae) occurring in Poland’s forests.

2. The highest A. stercorosus numbers were captured in
the alder forest, then in the oak-hornbeam forest, and the
lowest — in the coniferous forest. Contradictory, in the case
of T. vernalis and G. stercorarius, the highest specimen num-
bers were captured in the coniferous forest, whereas in the
oak-hornbeam forest and alder forest, there were captured
just a few beetles of these species. Most probably, the results
obtained were due to different habitat preferences of Geotru-
pidae species under the study.

3. The seasonal dynamics of A. stercorosus, T. vernalis and
G. stercorarius populations differed between the examined fo-
rest types. In all probability, the differences observed resulted
from microclimatic conditions and humidity patterns shaped
at a given forest site during the year, as well as — from specific
preferences of the studied dung beetle species.
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