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URBAN POPULATION OF THE GROUND BEETLE CARABUS
VARIOLOSUS NODULOSUS (COLEOPTERA: CARABIDAE)
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Abstract — A population of the endangered ground beetle Carabus variolosus
nodulosus Creutzer, 1799 was discovered in Landscape Park Tivoli, Roznik and
Sisenski hrib in the city center of Ljubljana. In the park area we recorded 12,275
meters of flowing water. In 2012 and 2014, we confirmed the species at 24 out of 48
sampling sites (50%). The estimated minimal number of adult beetles in 2014 ranged
from 2295 to 5715. Based on the data collected, we zoned the area with the highest
densities. Guidelines for the management of the area are also given in order to
maintain or even improve the status of the ground beetle population in Ljubljana.
Ljubljana holds the only urban population of the species known so far, which might
represent a unique evolutionary significant unit, although its share in the total
population in Slovenia is estimated at only 0.02%.

KEYWORDS: city park, urban environment, Natura 2000, zonation, riparian habitat

Izvletek — URBANA POPULACIJA MOCVIRSKEGA KRESICA CARABUS
VARIOLOSUS NODULOSUS (COLEOPTERA: CARABIDAE) V LJUBLJANI

V Krajinskem parku Tivoli, Roznik in SiSenski hrib v mestnem sredis¢u
Ljubljane je bila odkrita populacija ogrozenega mocvirskega kresica Carabus
variolosus nodulosus Creutzer, 1799. Na obmocju parka smo popisali 12.275 metrov
tekocih voda. V letih 2012 in 2014 smo mocvirskega kreSica potrdili na 24 tockah
od 48 vzor¢nih mest (50 %). Ocenjeno minimalno Stevilo odraslih hroscev v letu
2014 je bilo med 2295 in 5715. Glede na zbrane podatke smo naredili conacijo
obmocja z najve¢jimi gostotami. Podane so tudi smernice za gospodarjenje z
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obmocjem, da bi ohranili ali celo izboljsali stanje populacije mocvirskega kresica v
Ljubljani, ki je do sedaj edina znana urbana populacija vrste in morda predstavlja
celo edinstveno evolucijsko pomembno enoto, Ceprav Steje po oceni le 0,02 %
celotne populacije v Sloveniji.

KLJUCNE BESEDE: mestni park, urbano okolje, Natura 2000, conacija, mokrotni habi-
tat

Introduction

Green spaces in urban environments have a positive impact on the quality of life

of residents (Adler & Tanner 2013), but at the same time, from the point of view of
biodiversity conservation, they are special habitats due to a different type of manage-
ment, which can have a high conservation value. However, it is important to note that
larger patches of green areas (> 50 ha), habitat corridors and suitable management
are needed to preserve area-sensitive species within urban areas (Beninde ez al. 2015).
In the city of Ljubljana, one of the most important green islands is the Landscape
Park Tivoli, Roznik and Sigenski hrib. The long-term vision of the City of Ljubljana
in Environmental Protection Program for the City of Ljubljana envisages sustainable
growth and continuous improvement of the quality of life through the constant pursuit
of a clean, safe and friendly environment for all people and the preservation and cre-
ation of new green spaces with unique biodiversity (Jazbinsek Sersen et al. 2014).
The Landscape Park Tivoli, Roznik and Sigenski hrib, located near the city center, is
visited by more than 1,700,000 people per year (Smrekar ef al. 2011) and is a key
area for the implementation of this vision.
_Surveys of the beetle fauna in the areas of Landscape Park Tivoli, Roznik and
Sisenski hrib have confirmed the presence of some species listed in the European
Habitats Directive (Council Directive 92/43/EEC): Carabus variolosus, Lucanus
cervus and Osmoderma eremita (Vrezec et al. 2013), while only historical data are
known for Cerambyx cerdo, Rosalia alpina and Morimus funereus (Brelih et al.
2000).

In the present study, we investigated the distribution and abundance of the popu-
lation of Carabus variolosus in the area of the Landscape Park Tivoli, Roznik and
Sisenski hrib. In Slovenia and Ljubljana, the subspecies Carabus variolosus nodulosus
Creutzer, 1799 lives, which according to some authors even has species status (Turin
et al. 2003), while the genetic structure of populations in Slovenia is even more com-
plex, as shown by a recent molecular study (Mossakowski et al. 2020). This is
probably a consequence of the extremely low dispersal of the species with low genetic
heterozygosity of populations and high diversification among populations as a whole
(Matern et al. 2009). This means that most populations of Carabus variolosus are
isolated, demographically independent, and even evolve independently. Therefore,
isolated and viable populations of the species are particularly worthy of protection
due to their unique genetic structure (Matern et al. 2009), which may even function
as evolutionary significant units.
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The ground beetle Carabus variolosus inhabits very wet and swampy banks of
forest streams, which are usually covered with stands of swampy deciduous forests,
especially black alder (Alnus glutionosa), Equiseto-Fraxinetum, Carici-Fraxinetum
and forest stands of beech (Fagus sylvatica) and hornbeam (Carpinus betulus)
(Drovenik & Pirnat 2003, Miiller-Kroehling 2006, Vrezec ef al. 2007). Adult beetles
live for two to three years, have a low dispersal power and live in relatively small
populations limited to suitable habitat (Matern et al. 2007a, 2009). Because the beetle
is strongly tied to wet environments, its reproduction is limited to very moist habitats,
increasing its sensitivity to encroachment into swampy and shaded environments of
forest streams. The species is also affected by habitat fragmentation, which breaks
links between isolated subpopulations (Miiller-Kroehling 2006). In Slovenia, this
species is still widespread, but according to the results of the population monitoring
at selected sample sites between 2007-2020, it is locally declining (Vrezec et al.
2020).

The aim of the present study was to study the only known urban population of
Carabus variolosus and to give guidelines for improvement of the management of
the area for the conservation of the species in the Landscape Park Tivoli, Roznik and
Sisenski hrib in Ljubljana city.

Material and Methods

Study area

The Landscape Park Tivoli, Roznik and Sigenski hrib is located in the center of the
city of Ljubljana and covers an area of 459 ha, including the city park Tivoli and the
Roznik and SiSenski hrib park forests. The area was declared a landscape park by
decree in 1984, both for natural and cultural aspects. Within the Landscape Park there
are other, special protected areas: the nature reserves Mali Roznik (Figure 1) and
Mostec, a natural monument in the area below Turn, a horticultural monument city
park Tivoli and several natural values and cultural heritage sites (Smrekar ez al. 2011).

The largest central part of the Landscape Park (288 ha) is a varied forest area with
five peaks (SiSenski hrib, Roznik, Cankarjev vrh, Tivolski vrh and Debeli hrib).
Forest covers 341 ha or 74% of the area (Smrekar et al. 2011), with the main forest
communities being acidophilous Pineto-Vaccinetum austroalpinum, Alnetum
glutinosae and Querceto-Castanetum (Kermavnar 2015). The area was never
completely deforested in the past, although at least in the 15" century part of the area
was covered with vineyards (Smrekar et al. 2011). The forests are covering the major
part of the area at least from 18" century on, although it seems that this forest
fragment is isolated from the nearby continuous forests at least for 300 years (Figure
2). As late as the end of the 19™ century, the forests of the park were inhabited by
true forest bird specialists such as the Capercaillie (Tetrao urogallus) and the Ural
Owl (Strix uralensis) (Schulz 1895), indicating the presence of primeval forest
stands in the park. Both species have disappeared from the Park's forests to date
(Tome et al. 2013), but forest cover has remained unchanged for at least the last 100
years (Smrekar et al. 2011). In the Ljubljana urban forest, the economic use of timber
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Figure 1: Example of a
swampy bank of a forest stream
in the area of the Landscape Park
Tivoli, Roznik and Si$enski hrib
in the area of Mali Roznik as a
habitat for Carabus variolosus
(Photo: Irena Bertoncelj).

Slika 1: Primer zamocvirjene
brezine gozdnega potoka na ob-
# mocju Krajinskega parka Tivoli,

# Roznik in SiSenski hrib v predelu
Malega Roznika kot zivljenj-
skega prostora mocvirskega
kresica Carabus variolosus
(Foto: Irena Bertoncelj).

is low, and social and regulatory functions, including biodiversity conservation, are
more important (Smrekar et al. 2011).

In the eastern part of the park there is the 43 ha large city park Tivoli, which is an
example of designed nature and was declared as city park already in 1814 (Smrekar
et al. 2011). On the western side of SiSenski hrib is the only large flat area within
Landscape Park. Lake Koseze is located there and south of it are the only large non-
forested areas of the park. The Landscape Park is completely surrounded by built-up
areas from three directions (north, south and east). Only on the western side is the
area connected to the wider hinterland of the hills of Polhov Gradec, but this ecological
corridor is interrupted by the western part of the Ljubljana bypass (Smrekar et al.
2011).

Larger watercourses in the area are the Mostec stream, which flows into Lake
Koseze, and Przanec and Glins¢ica streams on the edge of the park (Figure 3). Higher
parts of the area consist of mechanically less resistant permocarbonate shales, sand-
stones and conglomerates, so smaller streams have carved deep and steep ravines.
Due to the small catchment areas, Roznik watercourses usually dry up during the
summer months (Smrekar et al. 2011). During sampling of fish and crayfish in
Mostec, GlinsCica, Przanec, Lake Koseze and Tivoli ponds, Bertok and Podgornik
(2004) found that only Mostec stream is preserved in a more or less natural form,
while the other water bodies are anthropogenically modified and impoverished.
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Figure 2: Comparison of maps of the area of the Landscape Park Tivoli, Roznik
and SiSenski hrib and nearby surrounding from years 1763 (above; Josephinische Lan-
desaufnahme 1763—1787 fiir das Gebiet der Republik Slowenien) and 2015 (below).

Slika 2: Primerjava kart obmocja Krajinskega parka Tivoli, Roznik and Sisenski
hrib in bliznje okolice med letoma 1763 (zgoraj; Josephinische Landesaufnahme 1763—
1787 fiir das Gebiet der Republik Slowenien) in 2015 (spodaj).
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As part of this research, we sampled the central forested part of the landscape
park between Tivoli and Vecna pot.

Field sampling

We mapped all streams, their tributaries, springs and standing waters. During the
fieldwork we used GPS to record the route and waypoints, which were processed
using ArcGIS (ESRI). This allowed us to estimate the size of Carabus variolosus
habitat in the area.

Beetles were sampled in 2012 and 2014 during the spring peak of adult activity
between May and June. We used pitfall traps (diameter of 10 cm) placed directly ad-
jacent to streams, not more than 0.5 m from the water line, and left open for seven
days, when they were collected (Vrezec et al. 2009). The traps contained a smaller
amount of wine vinegar as bait and a number of structures (pebbles, pieces of bark,
and twigs) to prevent drowning of captured animals. Five traps were set at each site
for a total distance of 25 meters along the stream. At 40 sampling sites 200 pitfall
traps were set in total. Fieldwork was conducted under a permit from Slovenian En-
vironment Agency No. 35601-75/2012-8.

Data analysis

Systematic sampling at a large number of sampling sites allowed us to calculate
relative abundances of beetles (Krebs 1999). Systematically collected data and calcu-
lated relative abundances are particularly important for quantitative assessment of
the importance of the local population at the national level, as they show how important
the area is compared to other areas sampled using the same method (Vrezec & Kapla
2007). Relative abundances do not represent the true absolute values of population
densities, but they allow effective comparisons between areas, i.e. they indicate the
population core areas with higher densities (Sutherland 2000, Vrezec et al. 2005,
2012). For sampling with traps, the sampling unit was the trapping night, i.e. the
catch of 10 traps in one night. The relative abundance (RA) was therefore calculated
as follows:

RA = No. individuals x 10/ [No. traps x No. nights]

To calculate the relative abundance, we only considered the data from the sites where
the species was found. For Carabus variolosus, reference tables of relative abundances
were prepared, which allowed us to determine the rank of local abundances according
to the situation in Slovenia. These reference values include data collected during the
national population monitoring of the species between 2007 and 2012 (Table 1). The
mean value of relative abundance in the area of Landscape Park Tivoli, Roznik and
Sisenski hrib can thus be classified into one of three classes: low density (MIN - values
between the minimum and the first quartile (Q,) of all known relative abundances in
Slovenia), medium density (MED - values between the first (Q,) and the third quartile
(Q,) of all known relative abundances in Slovenia) and high density (MAX - values
above the third quartile (Q,) of all known relative abundances in Slovenia).
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Table 1: Reference values of relative abundances (RA [No. of individuals / 10
trap nights]) of ground beetle species Carabus variolosus nodulosus in Slovenia de-
termined between 2007 and 2012 (N = 205 locations with confirmed presence of the
species; Vrezec & Kapla 2007, Vrezec et al. 2012)

Tabela 1: Referenc¢ne vrednosti relativnih gostot (RA [St. osebkov / 10 lovnih
noci]) mocvirskega kresica Carabus variolosus nodulosus v Sloveniji ugotovljene
med letoma 2007 in 2012 (N = 205 lokacij s potrjeno prisotnostjo vrste; Vrezec in
Kapla 2007, Vrezec s sod. 2012)

Statistical value RA
First quartile (Q,) 0.67
Median (MED) 1.33
Third quartile (Q;) 2.57
Maximum (MAX) 27.67

Using data collected in 2014 (40 sampling sites), we estimated the minimum
number of active adults of Carabus variolosus based on the total number of caught in-
dividuals. The sampling was conducted in one catching session only lasting 7 days
and without repeated recaptures. Therefore only minimal possible population estimate
can be given. The species is mostly active up to 2 meters from the streambed (Bric
2011). At each site, we covered 25 meters of the stream with five traps, giving us 100
m? of inspected habitat for the species. Based on the number of beetles captured in
seven days, we calculated the minimum absolute density (number of specimens / m?).
We calculated the average absolute density at all 40 sampling sites, which, according
to systematic sampling, should reflect the average density of the species along water-
courses in the area in a strip of 2 meters on each side of the stream. Using the
measured length of watercourses in the area of Landscape Park, we estimated the
total habitat of the species in which we estimated the minimum number of active
adult beetles at the time of sampling. Abundance was expressed in the interval calcu-
lated based on average density, and the upper limit was expressed as average density
with standard deviation added.

The area of Landscape Park was zoned according to habitat availability based on
all data collected on the occurrence of Carabus variolosus. Zonation was done using
a conservative approach and respecting the precautionary principle. The impact zone
was estimated to be 25 m on either side of the stream bed. This zone includes a
narrow area of activity for the species along the stream where the majority of the
population resides (Matern et al. 2007b, Bric 2011), and a broader area of impact im-
portant for shading the streambed and wet banks (Matern et al. 2007b).

The data were processed in MS Excel, and the map views with ArcGis 9.3

Results
Mapping of watercourses in the Landscape Park Tivoli, Roznik and SiSenski hrib

During the mapping of watercourses, 12,275 meters of flowing waters, 10 standing
waters and six springs were recorded in the area of Landscape Park Tivoli, Roznik
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Figure 3: Mapped network of watercourses in the area of the Landscape Park
Tivoli, Roznik and SiSenski hrib — springs (points), running (lines) and standing
waters (polygons).

Slika 3: Skartirana mreza vodotokov na obmocju Krajinskega parka Tivoli, Roznik
in SiSenski hrib — izviri (tocke), tekoce (linije) ter stoje¢e vode (poligoni).

and SiSenski hrib (Figure 3). The longest and most branched is the system of forest
streams that flow into the stream in Mostec. The other streams are mostly very short
and become channelized once they reach the forest edge. We only mapped the streams
during the period of higher water levels, so we did not record which of the streams
dried up during the hot summer months.

In the area of Siska on the Pod hribom road, where the hilly part steeply turns
into a plain, we recorded six springs, all of which are canalized. Of the 10 standing
waters, six are in the area of Ljubljana ZOO. The largest standing water is Lake
Koseze, which has a naturally constructed bank. In its immediate vicinity, on the
southern edge, there is also a small marshy water body. Tivoli Pond, which was
emptied and restored in 2011, has a paved bank. As a standing water body, we also
studied and sampled Mali Roznik, the area of natural value of national importance.

Survey of Carabus variolosus

In 2012, we confirmed Carabus variolosus at four of eight sampling sites (50%)
and in 2014 at 20 of 40 sampling sites (50%) (Figure 4). During systematic sampling
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. relative abundance 4,3 - 7,7

. relative abundance 1,8 - 4,2

@ relative abundance 0-1,7
#» presence confirmed
< presence unconfirmed

Figure 4: The presence and relative abundance of Carabus variolosus nodulosus
in the area of the Landscape Park Tivoli, Roznik and SiSenski hrib was established in
2012 and 2014, and the display also includes random finds. The results of sampling
in 2012 and random finds are shown only by the presence or absence of the species.
Relative abundances are shown only for systematic sampling performed in 2014.
Slika 4: Prisotnost ter relativna gostota mocCvirskega kreSica Carabus variolosus
nodulosus na obmocju Krajinskega parka Tivoli, Roznik in SiSenski hrib ugotovljena
v letih 2012 in 2014, prikaz pa vkljucuje tudi naklju¢ne najdbe. Rezultati vzorcenja
v 2012 ter naklju¢ne najdbe so prikazani le s prisotnostjo oziroma odsotnostjo vrste.
Relativne gostote so prikazane samo za sistemati¢no vzorcenje izvedeno v letu 2014.

in 2014, we captured 186 specimens in 1,400 trapping nights, of which 97 were
females and 89 males (the ratio of females to males was 1.1:1.0).

In 2014, we calculated the relative abundance of captured beetles for each sample
site where the presence of the species was confirmed. The median relative abundance
of Carabus variolosus in Landscape Park Tivoli, Roznik and SiSenski hrib was 2.57
(MIN -MAX: 0.29 - 7.71), which is slightly higher than the median relative abundance
for Slovenia. However, at 45% of the sample sites we confirmed the abundances be-
longing to the upper quartile of the abundances found so far in Slovenia. The highest
abundances of Carabus variolosus were found in the upper reaches of the tributaries
of the streams in Mostec and in Mali Roznik. The species was not found in the
streams in the eastern part of Landscape Park (Figure 4).
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The narrower habitat of the species is a 4-meter strip along streams covering an
area of 49,100 m? in Landscape Park Tivoli, Roznik and Sigenski hrib. Based on sys-
tematic sampling, we estimated that in a 4-meter strip along streams the minimal
density of active adult beetles in 2014 was at least 4.67 + 6.97 individuals / 100 m?.
This means that the population of the species in 2014 in the area of Landscape Park
Tivoli, Roznik and Sigenski hrib numbered at least 2295 to 5715 adult beetles.

Zonation of the area for Carabus variolosus conservation

Based on all collected data and taking into account the precautionary principle,
we zoned the area Landscape Park Tivoli, Roznik and SiSenski hrib according to the
availability of Carabus variolosus habitat (Figure 5). In zoning, we took into account
all collected data on the presence or absence of the species. The habitat zone of
Carabus variolosus in Landscape Park consists of all streams and their tributaries
where the presence of this species has been confirmed and where the presence of this
species is most likely according to the data collected. The watercourses in the western
part of the park proved to be important for the conservation of Carabus variolosus
(Figure 5).

£

Figure 5: Zonation of the Landscape Park Tivoli, Roznik and Sisenski hrib area

in according to the habitat of the ground beetle Carabus variolosus (red areas).
Slika 5: Conacija obmocja Krajinskega parka Tivoli, Roznik in SiSenski hrib

glede na Zivljenjski prostor mocvirskega kresica Carabus variolosus (rdece povrsine).
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Discussion

The importance of the Carabus variolosus population in Landscape Park Tivoli,
Roznik and Sigenski hrib is relatively low at the national level, as the park population
has been estimated at only 0.02% of the total Slovenian population of this species
(Vrezec et al. 2012), or at least 5,000 active adult beetles. This estimation should be
improved in future studies using more accurate capture-mark-recapture method
(Matern et al. 2007a). Nevertheless, up to our knowledge this is the only known
urban population of the species so far, even at the European level, where it is con-
sidered a rare stenotopic species of smaller, mostly montane streams, marshes and
swamps (Turin ef al. 2003). The population in Europe appears to be severely depleted,
as the species is considered extinct in Belgium, France, Italy, Switzerland and
northern Germany, while it is considered critically endangered in the rest of its
range in Germany, Austria and the Balkans (Turin et al. 2003). In this respect, the
urban population in Ljubljana is a unique exception that requires stricter protection.
Due to previous deforestation and recent heavy urbanisation it is now an isolated
population remnant for at least 300 years (Figure 1). However, historical isolation
processes are still unexplored. In respect to the species genetic differentiation (Matern
et al. 2009) the described unique urban population might hold specific genetic struc-
ture as an evolutionary significat unit, and strict conservation measures are needed
to prevent its extinction. Further genetic study of this unique urban population are
highly needed.

In this study, streams and their headwaters in the area of Mostec, Mali Roznik,
around Ljubljana ZOO and below Cankarjev vrh proved to be particularly important
for the species. Flowing water is the key, but not standing water. The latter is probably
also the result of major encroachments on standing water in this area. The area of city
park Tivoli is less important for Carabus variolosus.

In the urban forest of Landscape Park Tivoli, Roznik and SiSenski hrib ecological
and social functions (recreation, education) are emphasized for the benefit of citizens.
The importance of the wood-producing function of the forest is low, but present
(Smrekar et al. 2011). In order to preserve the biodiversity of the park, logging should
be limited to the most urgent protection and remediation measures. This is especially
true for cutting trees along forest streams, where increased thinning can cause accel-
erated drying of streams and marshy portions along them, negatively affecting the
population of Carabus variolosus. Clearcuts along streams are particularly unfavor-
able.

For the long-term conservation of the natural network of watercourses with its as-
sociated biodiversity, which is unique to urban forests, we propose the following
management guidelines that will help conserve the Carabus variolosus population
(adapted according to Matern et al. (2007b) proposal):

(1) A prohibition on logging and other forestry activities in the immediate vicinity
of forest streams defined by a 50 m impact zone from the streams;

(2) A ban on regulation and rapid drainage of streams in the area of Landscape
Park Tivoli, Roznik and SiSenski hrib, which would lead to drying of the riparian
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zone, as well as regulation of banks within zones that could significantly affect or
even destroy Carabus variolosus habitat;

(3) Maintaining the natural dynamics of the watercourse with occasional flooding,
which maintains soil moisture with increased bank sedimentation, which also contributes
to reduced overgrowth of the bank with scrub (the measure also increases the retention
time of water in the park area, which is important due to the reduction in water
overflow during heavy rains, which is critical to limiting erosion and flooding (Adler
& Tanner 2013), as the park is surrounded by predominantly urbanized areas);

(4) Avoiding the planting of non-native conifers, especially Norway spruce, in
close proximity to the streams, as these contribute significantly to the acidification of
the substrate and thus the water;

(5) Leaving fallen logs, especially of softwood species, along streams that serve
as overwintering structures for the beetle.

In the urban environment, the potential for introduction of non-native species is
greater than elsewhere and increases significantly with distance from stores selling
such live animals (Chucholl 2014), which is particularly evident for aquatic species.
The likelihood of live animals being released increases with their accessibility to hu-
mans and with the population density of people in a given area, which is highest in an
urban environment. In the case of the watercourses in the Landscape Park Tivoli,
Roznik and Sigenski hrib, as well as in the wider area of Ljubljana, the risk of intro-
duction of non-native aquatic species is particularly high. From the perspective of
streams, which are the habitat of Carabus variolosus, it is important to highlight the
risk of introduction of non-native crayfish species, which have been shown to have
impacts on hydrology and biodiversity (Souty-Grosset ef al. 2006; Vrezec & Brancelj
2012). Impacts on biodiversity are reflected in both disease transmission and extinction
of some aquatic species due to increased predation, such as hygrophilous beetles
(Casale & Busato 2008). Among the latter, the Red Swamp Crayfish Procambarus
clarkii is particularly dangerous, for which we also record cases of releases into the
environment in Slovenia (Govedi¢ 2018). No alien crayfish species have yet been
recorded in the wider Ljubljana area, but due to the free availability of live crayfish
in stores in Ljubljana (Vrezec & Brancelj 2012), the risk of introduction is high. Suc-
cessful introduction of predatory alien species may destroy the only known urban
population of Carabus variolosus, despite strict conservation measures to protect its
habitat.

The results of this and some previous studies on the biodiversity of the Landscape
Park Tivoli, Roznik and Sigenski hrib (e.g. Miheli¢ 2005; Tome et al. 2013; Vrezec
et al. 2013) show quite high diversity. This state of biodiversity is unique in European
urban forests, so this is content that should be better exploited in Ljubljana in terms
of promotion and education. Due to the large number of visitors on the one hand and
the interesting biodiversity on the other hand, Landscape Park Tivoli, Roznik and
Sigenski hrib allow a large part of the city population to have direct contact with the
specifics of the Natura 2000 network. As such, it can serve both as an educational
and tourist facility and as an example of good practice in the conservation of endan-
gered species at the European level.
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RAZgleJVENOST IN POPULACIJSKA DINAMIKA ZAHODNEGA
PUSCAVNIKA OSMODERMA EREMITA (CETONINAE:
SCARABAEIDAE: COLEOPTERA) V URBANEM OKOLJU LJUBLJANE
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Izvleéek — V predstavljeni raziskavi smo ugotavljali razsirjenost ogroZzenega zahodnega
puscavnika Osmoderma eremita (Scopoli, 1763) v mestu Ljubljana ter njegovo po-
pulacijsko dinamiko v mestnem parku Tivoli. V zelenem pasu, ki se razteza skozi
mesto Ljubljana v smeri jugovzhod-severozahod in ga sestavljajo Krajinski park
Tivoli, Roznik in SiSenski hrib, Grajski gri¢ in Golovec, smo vrsto popisovali v
obdobju 2010 —2020. Z uporabo prestreznih vise¢ih feromonskih pasti smo pus¢avnika
potrdili v mestnem parku Tivoli, na Rozniku in Si§enskem hribu. Na Grajskem gri¢u
in Golovcu vrste nismo nasli. Med letoma 2013 in 2020 smo v mestnem parku Tivoli
zabelezili velika nihanja populacije zahodnega puscavnika, ki pa sicer nakazujejo na
stabilno populacijo z dveletnim razvojnim ciklom. Urbana populacija v Krajinskem
parku Tivoli, Roznik in Sienski hrib predstavlja 0,3 % slovenske populacije zahodnega
puscavnika in je izjemnega nacionalnega pomena za ohranjanje vrste v Sloveniji.
Kljub stabilnosti populacije je zaradi njene izoliranosti potrebno zagotavljati dovolj
habitatnih dreves (trenutno 11 — 15 dreves / ha), saj lahko morebitno zmanjSevanje
populacije in negativni demografski procesi populacijo hitro potisnejo v izumrtje.

KLJUCNE BESEDE: saproksilni hro$¢i, ogrozene vrste, mestni park, zelene povrsine,
Slovenija

Abstract — HERMIT BEETLE OSMODERMA EREMITA (CETONINAE: SCARA-
BAEIDAE: COLEOPTERA) DISTRIBUTION AND POPULATION DYNAMICS
IN THE URBAN ENVIRONMENT OF LJUBLJANA (SLOVENIA)

In the paper we describe the distribution of the endangered Hermit Beetle
Osmoderma eremita (Scopoli, 1763) in the city of Ljubljana and its population
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dynamics in the city park Tivoli. The study was conducted in the period 2010-2020
in the urban green areas that run through the city in the direction of SE-SW and
consist of Landscape park Tivoli, Roznik and Sigenski hrib, Grajski gri¢ and
Golovec. Using the flight interception traps baited with pheromones, we confirmed
the presence of the species in city park Tivoli, Roznik and Sigenski hrib, but not at
Grajski gri¢ and Golovec. Strong population fluctuations were detected in city park
Tivoli between 2013 and 2020, but these indicate a stable population with a two-year
fluctuation cycle. The urban population of the Landscape park Tivoli, Roznik and
Sigenski hrib represents 0.3% of the total Osmoderma eremita population in Slovenia
and is thus of national importance for species conservation. Despite the stability of
the population, its isolation makes it necessary to provide sufficient habitat trees
(currently 11-15 trees per ha), as a possible population decline and negative
demographic processes can quickly drive the population to extinction.

KEeY wORDSs: saproxylic beetle, endangered species, city park, green areas, Slovenia
Uvod

V Sloveniji so bile raziskave hroscev usmerjene ve¢inoma v naravne ekosisteme
in kmetijsko krajino, manj pa v urbana okolja. Raziskave v antropogeno spremenjenih
okoljih so vezane predvsem na Skodljive in problemati¢ne vrste s stali§¢a vzdrzevanja
za ¢loveka pomembnih struktur in dobrin (npr. Hrzi¢ in Urek 1989). Po drugi strani
pa smo ogrozene in varstveno pomembne vrste do sedaj ve¢inoma iskali v naravnih
ekosistemih, medtem ko je malo znanja o tem, kaksno vlogo lahko pri ohranjanju ne-
katerih ogrozenih vrst odigrajo urbana obmocja, zlasti parki in podobne zelene povr-
Sine. Tovrstni vidiki so izjemno pomembni pri doseganju sinergije med izkorisc¢anjem
naravnih dobrin za razli¢ne namene in trajnostnim razvojem, kar ne sme izvzeti tudi
urbanih oziroma mestnih okolij, v katerih zivi pravzaprav vecji del prebivalstva. Za-
nimanje za raziskovanje mestnih ekosistemov se je v zadnjih letih povecalo (Lepczyk
s sod. 2017). Mnogi mestna obmocja obravnavajo kot betonske dzungle, v katerih so
avtohtone zivalske in rastlinske vrste manj prisotne in prevladujejo tujerodne vrste
ter splosno razSirjeni taksoni. V resnici pa na urbanih obmocjih zivi veliko vrst
domacih in tujih vrst (Aronson s sod. 2014, Ives s sod. 2016, Lepczyk s sod. 2017).
Dejansko lahko mestna obmocja ohranjajo avtohtone vrste, celo varstveno pomembne
vrste, tako na regionalnem kot v svetovnem merilu (Aronson s sod. 2014, Ives s sod.
2016).

Puscavnik Osmoderma eremita (Scopoli, 1763) je saproksilna vrsta hrosc¢a, vezana
na starejse, ohranjene drevesne sestoje (Ranius in Hedin 2001). Li¢inke se razvijajo v
lesnem mulju dupel starih listnatih dreves, ve¢inoma v hrastu (Quercus), vrbi (Salix),
bukvi (Fagus sylvatica), lipi (Tilia), jesenu (Fraxinus) in sadnem drevju, ponekod pa
tudi v drugem okrasnem drevju, kot je divji kostanj (4desculus) (Vrezec s sod. 2014).
Hitrost razvoja li¢ink je odvisna od kvalitete lesnega mulja in veinoma poteka dve
do tri leta (Ranius s sod. 2005). Puscavnik najpogosteje naseljuje dupla na visini 2 do
5 m ali ve¢ (Ranius s sod. 2005). V duplu lahko zivi od tri do 20, pa vse do 150 li¢ink,
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odvisno od velikosti dupla in od koli¢ine drevesnega mulja (Ranius s sod. 2005).
Imagi se pojavljajo od junija do septembra, izjemoma ze maja (Vrezec s sod. 2008)
in so aktivni tekom celega dneva, tudi v mraku in pono¢i (Stegner 2002). Samci se
¢ez dan namestijo v blizino vhoda v duplo in z oddajanjem feromona z znacilnim
sladkobnim vonjem privabljajo samice (Larsson s sod. 2003). Vecina odraslih
osebkov nikoli ne zapusti rodnega drevesa (82 — 88 %) ali pa letijo na zelo kratke
razdalje, veCinoma le do bliznjega drevesa (Hedin s sod. 2008). Razdalja en kilometer
od rodnega drevesa je ze izjemna in jo preseze le 1 % hroscev (Svensson s sod. 2011).
Kot kaze so v juzni Evropi razdalje nekoliko daljse (do 1,5 km), vecji pa je tudi delez
osebkov, ki zapusti rodno drevo, 69 % samic in 81 % samcev (Chiari s sod. 2013).
Zaradi relativno slabe mobilnosti vrste so za vzdrzevanje populacij izjemno
pomembni sklenjeni sestoji habitatnih dreves (Ranius in Hedin 2001). V genetskih
raziskavah vrste Osmoderma eremita se je izkazalo, da gre pravzaprav za kompleks
petih, gensko jasno definiranih, a morfolosko zelo podobnih vrst (Audisio s sod. 2007,
2009). Med njimi sta SirSe razsirjeni dve, zahodni puscavnik Osmoderma eremita
(Scopoli, 1763) od Svedske do severne Spanije, ter vzhodni pus¢avnik Osmoderma
barnabita Motschulsky, 1845, ki se pojavlja po vsej vzhodni Evropi (Audisio s sod.
2009). V Sloveniji zivita obe vrsti puscavnika, populaciji pa sta med sabo jasno
loceni (Vrezec s sod. 2020). Na obmocju Krajinskega parka Tivoli, Roznik in
Sigenski hrib Zivi zahodni puséavnik (Vrezec s sod. 2020).

Zahodni puscavnik je bil prvi¢ za znanost opisan po primerkih iz Slovenije (Scopoli
1763). Prvi znani podatek o zahodnem puscavniku iz Ljubljane je iz leta 1917,
navedbe iz mestnega parka Tivoli pa so nejasne (Brelih s sod. 2010), vrsto je na tem
obmocju morda nasel ze Giovanni A. Scopoli, Ceprav v svojem opisu lokacije ne na-
vaja. Na nivoju Evrope gre za izjemno ogrozeno vrsto, ki ponekod Ze lokalno izumira
(Ranius s sod. 2005), vrsta pa je kot prednostna varstvena vrsta navedena na Prilogi
IT Habitatne direktive (Direktiva sveta 92/43/EC). V pric¢ujo¢i raziskavi podajamo
razsirjenost puscavnika na zelenih povrsinah mesta Ljubljana, ki vkljucujejo Krajinski
park Tivoli, Roznik in SiSenskih hrib, Grajski gri¢ ter Golovec, ter populacijske dina-
mike populacije puscavnika v mestnem parku Tivoli s pregledom parkovnih dreves
kot potencialni mikrohabitat vrste.

Obmocje raziskave in metode dela

Obmocdje raziskave

Raziskava je potekala v zelenem pasu, ki se razteza skozi mesto Ljubljana v smeri
jugovzhod-severozahod in ga sestavljajo Krajinski park Tivoli, Roznik in Sidenski
hrib, Grajski gri¢ in Golovec. Krajinski park Tivoli, Roznik in Sidenski hrib se raz-
prostira na severozahodnem obrobju Ljubljane. Obsega mestni park Tivoli ter parkovna
gozda Roznik in SiSenski hrib v skupni povrsini 459 ha. Zeleni prostor obkrozajo po-
zidana zemljisca, od SirSega zaledja Polhograjskega hribovja pa ga locuje trasa za-
hodnega dela ljubljanske obvoznice. Najvecji del Krajinskega parka sestavlja osrednji
gozdni del, ki je precej razgiban in se nad sredis¢em Ljubljane dviga do 130 m visoko
(Smrekar s sod. 2011). V vzhodnem delu je mestni park Tivoli (43 ha), ki se blago
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vzpenja od srediSca mesta proti Rozniku. Grajski gri€ je vzpetina, ki lezi sredi mesta
Ljubljana in jo od Krajinskega parka Tivoli, Roznik in SiSenski hrib lo¢uje staro
mestno jedro, od Golovca pa le ozek 100-metrski pas z Gruberjevim prekopom. Geo-
loska podlaga obmogja so, podobno kot na Goloveu in Sisenskem hribu, stare perm-
sko-karbonske kamnine, v glavnem pescenjaki in skrilavci, mestoma tudi kremenov
konglomerat (Ramovs 1961). Na tak$nih kamninah se vecinoma razvijajo kisle prsti,
zato je tu pric¢akovana naravna vegetacija nizinskih kisloljubnih bukovih gozdov
Blechno-Fagetum in kisloljubnih gabrovji Vaccinio myrtilli-Carpinetum betuli (Jogan
2013). Vendar pa je zaradi intenzivnega ¢lovekovega vpliva v zadnjih stoletjih naravna
vegetacija povsem spremenjena. Konec 19. stoletja je bilo na Grajskem gricu veliko
pustih zmerno suhih travnikov in obronkov, po golih pobocjih so bile prisotne tudi
Stevilne njive. Danes le na severovzhodnih pobo¢jih Se vedno prevladujejo travniki,
preostala povrSina grica pa se ze nekaj desetletij postopno zaras¢a (Jogan 2013).
Vplivno obmocje Grajskega grica je bliznji Golovec, obsirna gozdnata vzpetina v ju-
govzhodnem delu mesta, ki predstavlja verjetno kljucni zeleni koridor z okoliskim
hribovitim zaledjem Ljubljane. To pomeni, da predstavlja klju¢ni biodiverzitetni vir
tudi za ostala obmocja v Ljubljani, zlasti za obmocja porasla z drevjem. Ime »Golovec«
izhaja iz dejstva, da je bila vzpetina nekdaj povsem gola, pokrita z obseznimi travniki.
Nacrtno pogozdovanje obmocja se je zacelo Sele po letu 1890, kar nakazuje, da so,
tako kot na Grajskem gricu, gozdni sestoji Golovca relativno mladi.

Metode dela

Vzorcenje je potekalo v dveh sklopih z razlicnimi cilji: 1) ugotoviti razsirjenost
zahodnega puscavnika na raziskovalnem obmocju, 2) spremljati populacijska nihanja
populacije in 3) opisati potencialni habitat vrste za upravljavske smernice. V okviru
prvega sklopa smo v letih 2010 in 2011 v mestnem parku Tivoli za prisotnost odraslih
hroscev ali licink pregledali 42 primernih dreves in dupel. V prihodnjih letih je sledilo
sistemati¢no vzorcenje zahodnega puscavnika z uporabo prestreznih visecih fero-
monskih pasti. Ciljno vzor¢enje s feromonom (R)-(+)-y-dekalakton (Larsson s sod.
2003) se je predhodno na Svedskem izkazala za zelo uspe$no metodo lova odraslih
osebkov (Svensson s sod. 2003, Svensson in Larsson 2008), predvsem samic (Svensson
s sod. 2009). Tovrstne pasti naj bi privabile hrosce z razdalje do 200 metrov (Larsson
in Svensson 2009). Feromonske prestrezne pasti smo na obmocju Krajinskega parka
Tivoli, Roznik in SiSenski hrib postavili v letih 2012 (50 pasti) in 2013 (10 pasti) in
med letoma 2018 in 2020 (36 do 39 pasti), na Grajskem gricu in Golovcu pa v letih
2017 in 2018 (Grajski gri¢: po pet in devet pasti, Golovec: po 19 in 21 pasti).

Drug sklop raziskave je bil spremljanje populacijske dinamike zahodnega pus-
cavnika. V ta namen smo med letoma 2013 in 2020 v mestnem parku Tivoli, kjer
smo s predhodnimi popisi potrdili prisotnost populacije, vsako sezono za 14 dni po-
stavili po pet feromonskih prestreznih pasti. Vzor¢enja so bila opravljena v mesecu
juliju, ko naj bi bil dosezen vrh aktivnosti zahodnega puscavnika (Vrezec s sod.
2008). Enoto vzorcenja je predstavljal lovni dan, ki pomeni ulov ene pasti v enem
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dnevu. Na ta nacin lahko izrac¢unamo relativno abundanco (RA) po sledeci enacbi
(Vrezec in Kapla 2007):

RA = st. osebkov x 10/ [St. pasti x §t. dni]

V tretjem sklopu smo leta 2018 popisali parkovno drevje v mestnem parku Tivoli
kot potencialni mikrohabitat pus¢avnika. V katastru parkovnega drevja mestnega
parka Tivoli je bilo v letu 2018 evidentiranih 2472 dreves. [zmed vseh dreves smo iz-
locili kot za puScavnika neprimerne vsa iglasta drevesa in drevesa z obsegom debla
manj§im od 100 c¢cm, in odmrla drevesa ali drevesa v fazi razkroja, ki ne omogocajo
vec nastanka mikrohabitatnih pogojev za razvoj puscavnika. Kot potencialna habitatna
drevesa za puscavnika smo opredelili velika drevesa (obseg debla nad 100 cm) z opa-
zenimi dupli ali s potencialnimi dupli v zgornjih delih krosnje.

Rezultati so bili obdelani v programu MS Excel, kartografski prikazi pa s progra-
mom ArcGis 10.3. Za delo z zavarovano vrsto smo v okviru Nacionalnega instituta

Slika 1: Razsirjenost zahodnega pusc¢avnika Osmoderma eremita v urbanem okolju
Ljubljane. Rdece pike oznacujejo pasti, kjer smo puscavnika potrdili med letoma
2012 in 2020, rumene pike predstavljajo prazne pasti.

Figure 1: Distribution of the Hermit Beetle Osmoderma eremita in the urban en-
vironment of Ljubljana. Red dots indicate traps where the species was confirmed bet-
ween 2012 and 2020, yellow dots represent empty traps.
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za biologijo predhodno pridobili ustrezna dovoljenja (§t. 35601-75/2012-8 in $t.
35601-40/2017-4), ki jih je izdala Agencija RS za okolje in prostor.

Rezultati

V popisih v mestnem parku Tivoli v letih 2010 in 2011 smo vrsto potrdili v 16,7 %
pregledanih dreves z dupli, ve¢inoma v drevoredih mestnega parka Tivoli. Pri popisu
s feromonskimi pastmi v Krajinskem parku Tivoli, Roznik in Sisenski hrib v letu
2012 vrste nismo potrdili, v letu 2013 smo zahodnega puscavnika potrdili le na loka-
cijah v mestnem parku Tivoli, v letu 2018 pa prvi¢ tudi na eni lokaciji na Sisenskem
hribu. Leta 2019 smo zahodnega puscavnika nasli na Se eni dodatni lokaciji na
Rozniku (drevored ob Cadu) in v letu 2020 na dodatnih petih lokacijah na Rozniku in
Sisenskem hribu. Kot kaZejo zbrani podatki v letih 2018, 2019 in 2020 je puséavnik
raz§irjen le v zahodnem delu obmogja (Slika 1), relativna abundanca populacije pa je
vi§ja v mestnem parku (RA = 0,30 = 0,24 osebkov / 10 lovnih dni) kot v gozdnatem
zaledju, na Rozniku in Sigenskem hribu (RA = 0,09 + 0,08 osebkov / 10 lovnih dni)
(*=9,7, p <0,01). Na Grajskem gri¢u in Golovcu vrste nismo potrdili.

Med letoma 2013 in 2020 smo v mestnem parku Tivoli zabelezili velika nihanja
populacije zahodnega puscavnika v znacilnih dveletnih ciklih, ki pa so se zabrisali v
zadnjih letih (Slika 2).

Izmed 2472 evidentiranih parkovnih dreves v mestnem parku Tivoli leta 2018 jih
vecina, 73,5 %, ni bila primernih za naselitev puscavnika (Tabela 1). Med potencial-
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Slika 2: Populacijska dinamika zahodnega puscavnika Osmoderma eremita v
mestnem parku Tivoli med letoma 2013 in 2020.

Figure 2: Population dynamics of the Hermit Beetle Osmoderma eremita in city
park Tivoli in the years between 2013 and 2020.
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nimi habitatnimi drevesi z dupli smo 470 dreves podrobno pregledali in prisotnost
puscavnika potrdili v 30 oziroma 6,4 % dreves. Med potencialnimi habitatnimi drevesi
v mestnem parku Tivoli so prevladovali divji kostanji (desculus; 34,7 %), lipe (Tilia;
11,5 %) in platane (Platanus; 11,0 %). Med 490 drevesi divjega kostanja je bilo v
mestnem parku kar 46,3 % dreves primernih za puscavnika, visok delez primernih
habitatnih dreves pa smo ugotovili Se pri nekaterih vrstah jesenov (Fraxinus), orehov
(Juglans), topolov (Populus), hrusk (Pyrus), hrastov (Quercus), brestov (Ulmus),
platan, lip, oreskarjev (Pterocarya) in bukev (Fagus) (Tabela 1). V letu 2018 je bila
v mestnem parku Tivoli gostota drevja 57 dreves / ha, od tega je bila gostota poten-
cialnih habitatnih dreves 15 dreves / ha oziroma 11 dreves / ha, ¢e upostevamo le
drevesa z opazenimi dupli.

Tabela 1: Pregled primernosti parkovnega drevja kot potencialnih habitatnih
dreves za zahodnega puscavnika Osmoderma eremita v mestnem parku Tivoli leta
2018 glede na drevesne rodove.

Table 1: Suitability of park trees as potential habitat trees for the Hermit Beetle
Osmoderma eremita in the city park Tivoli in 2018 according to tree genus.

Rod drevesa Skupno Stevilo dreves hitl;ilt’:ttrfinllcl;:::f:s % habitatnih dreves
Abies 2 0 0,0
Acer 387 43 11,1
Aesculus 490 227 46,3
Ailanthus 2 0 0,0
Alnus 36 11 30,6
Amelanchier 2 0 0,0
Betula 75 26 34,7
Carpinus 178 62 34,8
Catalpa 15 0 0,0
Celtis 0 0,0
Cercidiphyllum 0 0,0
Cercis 0 0,0
Chamaecyparis 44 0 0,0
Cornus 0 0,0
Coryllus 0 0,0
Crataegus 0 0,0
Fagus 28 17 60,7
Fraxinus 66 30 45,5
Ginkgo 4 0 0,0
Gleditsia 17 0 0,0
Ilex 17 0 0,0
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Rod drevesa Skupno S$tevilo dreves hitl;ilt:)tt::?llcl;:\lfts % habitatnih dreves
Juglans 4 2 50,0
Larix 32 0 0,0
Liquidambar 10 0 0,0
Liriodendron 3 37,5
Magnolia 2 0 0,0
Malus 3 333
Picea 147 0 0,0
Pinus 184 0 0,0
Platanus 77 72 93,5
Populus 14 11 78,6
Prunus 25 3 12,0
Pterocarya 12 10 83,3
Pyrus 3 2 66,7
Quercus 179 46 25,7
Rhus 3 0 0,0
Robinia 5 0 0,0
Salix 33 8 24,2
Sambucus 0 0,0
Sofora 0 0,0
Sorbus 0 0,0
Taxodium 13 0 0,0
Taxus 37 0 0,0
Thuja 5 0 0,0
Tilia 138 75 54,3
Tsuga 5 0 0,0
Ulmus 5 3 60,0
Nedolocen iglavec 16 0 0,0
Nedolocen listavec 100 0 0,0
SKUPAJ 2472 654 26,5
Razprava

Po do sedaj zbranih rezultatih je urbana populacija pus¢avnika v Ljubljani omejena
le na Krajinski park Tivoli, Roznik in Sisenski hrib, pri ¢emer vegji del populacije
zivi v mestnem parku Tivoli. V nedavni evalvaciji razSirjenosti pus¢avnika v okviru
nacionalnega monitoringa hroscev v Sloveniji se je izkazalo, da na relativno majhni
povrsini Krajinskega parka Tivoli, Roznik in Sisenski hrib Zivi 0,3 % slovenske po-
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Slika 3: Stara parkovna drevesa v parku Tivoli so optimalni habitat zahodnega
puscavnika Osmoderma eremita in omogocajo obstoj relativno stabilne populacije
na zelenih povrsinah v urbanem okolju mesta Ljubljana (Foto: Andrej Kapla).

Figure 3: Old park trees in the Tivoli Park are an optimal habitat for the Hermit
Beetle Osmoderma eremita and are enabling the existence of a relatively stable po-
pulation in the green urban areas in Ljubljana (Photo: Andrej Kapla).
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pulacije zahodnega puscavnika, kar obmocje uvrsc¢a med pet najboljsih obmocij za
vrsto v drzavi (Vrezec s sod. 2020). Urbana populacija zahodnega pusc¢avnika v Kra-
jinskem parku Tivoli, Roznik in Sigenski hrib je torej izjemnega nacionalnega pomena
za ohranjanje vrste v Sloveniji. Tivolska populacija verjetno predstavlja populacijsko
jedro oziroma izvorno populacijo puscavnika za celoten Krajinski park in morda celo
SirSe, Ceprav povezljivost s Polhograjskim hribovjem na zahodu, Posavskim hribovjem
na vzhodu in Ljubljanskim barjem na jugu ni znana.

Trenutna gostota potencialnih habitatnih dreves (Slika 3) v parku Tivoli (11 — 15
dreves / ha) ocitno ustreza razvoju mocne populacije puscavnika, zato kot smernico
upravljanja s parkovnim drevjem predlagamo ohranjanje gostote habitatnega drevja
minimalno 11 dreves / ha. S povecevanjem gostote pa seveda dodatno izboljsSujemo
habitat vrste in s tem tudi njeno Stevilénost. Pri tem je pomembno, da se ohranja tudi
razprSenost habitatnega drevja po parku v kar najvecji mozni meri. Kljub temu pa
priporocljiva najvecja razdalja med sosednjimi drevesi naj ne bi presegala 250 m, kar
naj bi glede na disperzijo puscavnika Se omogocalo metapopulacijsko povezljivost
(Larsson in Svensson 2009, Chiari s sod. 2013). Pri nadomes¢anju starejSega drevija,
ki je lahko nevarno za obiskovalce parka, je potrebno z vidika upravljanja poskrbeti
za ustrezno ravnovesje med mladim drevjem ustrezne drevesne vrste, ki je potencialno
za razvoj habitatnega drevesa, in dejanskim habitatnim drevjem. Slednje je potrebno
v okviru varnostnih smernic v parku potrebno ohranjati v kar najvecji meri v drevo-
redih, zagotovo pa na mestih, kjer tovrstno drevje ne predstavlja velikega tveganja za
obiskovalce parka, npr. od poti odmaknjeno drevje.

Poleg mestnega parka Tivoli je puScavnik sicer razsirjen tudi v gozdnem delu
Krajinskega parka, v gozdnem zaledju mestnega parka in v okolici Cada, vendar pa v
gozdnem delu Zivi v precej nizjih gostotah. Morda zaradi manjsega Stevila habitatnih
dreves, saj ima gozd status gospodarskega gozda in posledi¢no je tam se¢nja inten-
zivnejsa, lahko pa tudi zaradi manjSe osoncenosti drevja v sklenjenih sestojih. Parkovna
drevesa, zlasti drevesa v drevoredih, so optimalni habitat pus¢avnika, saj mu ustrezajo
bolj osoncena drevesna debla, ki nudijo ugodnejse mikroklimatske razmere za razvoj
licink (Ranius s sod. 2005).

Nihanje populacije pus¢avnika v mestnem parku Tivoli kaze na dveletni cikel po-
pulacijske dinamike vrste, kar je verjetno povezano s ciklom razvoja vrste. Razvoj li-
¢inke sicer poteka dve do $tiri leta in je odvisen od Casa odlaganja jajCec in lokalnih
mikroklimatskih razmer (Maurizi 2017). Ceprav populacija pus¢avnika v mestnem
parku Tivoli izrazito niha, gre kljub temu verjetno za stabilno populacijo. Za dolgo-
ro¢no ohranjanje vrste je lahko klju¢en problem premajhno Stevilo dupel, kar ima
lahko za posledico zgos¢evanje zarodov. Zaradi tekmovanja in tudi kanibalizma
lahko to privede do zmanjSanja uspesnosti razvoja li¢ink. Posledi¢no prihaja ob
zmanjSanju populacije pod kriticno mejo, do parjenja v sorodstvu in negativnih de-
mografskih u¢inkov, kakrsen je Alejev efekt, ki lahko populacijo pripeljejo do izumrtja
(Gaggiotti in Hanski 2004). To je Se posebej pomembno za izolirane populacije, ka-
krsna je zelo verjetno tivolska populacija zahodnega puscavnika, pri katerih ne prihaja
do genskega pretoka z ostalimi populacijami v okolici. Ceprav se populacija trenutno
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zdi stabilna, bi bilo nujno preveriti gensko pestrost, saj morda dolgoro¢no ne bo
mogla obstati brez genskega pretoka z ostalimi populacijami v okolici.

Za ohranitev zahodnega puscavnika v mestnem parku Tivoli predlagamo naslednje
ukrepe za ohranjanje ugodnega stanja vrste:

(1) secnja dreves naj poteka pod strokovnim naravovarstvenim nadzorom in naj bo
omejena zgolj na posamezna problemati¢na in s stali$¢a varnosti ljudi nevarna drevesa, pri
sanaciji habitatnega drevja je priporocljivo drevesom z dupli in lesnim muljem zgolj
obrezati krosnjo in ohranjati stabilnosti dreves s posebnimi dinami¢nimi zankami, v primeru
secnje pa se debla prestavi na primerna mesta v parku v skladu s smernicami za revitalizacijo
gnezditvenih dreves za zahodnega puscavnika (Vignon 2006, Vrezec s sod. 2013);

(2) obnova oziroma pomlajevanje drevoredov in drevesnih parkovnih zasaditev
naj poteka postopno oziroma cikli¢no, pri ¢emer se ohranja vedno zadosten prevladujo¢
delez starih dreves z dupli v razprSeni razporeditvi; slednje je potrebno v okviru var-
nostnih smernic v parku ohranjati v kar najvecji meri v drevoredih, zagotovo pa na
mestih, kjer tovrstno drevje ne predstavlja velikega tveganja za obiskovalce parka,
npr. od poti odmaknjeno drevije;

(3) izbor drevesnih vrst naj sledi potrebam zahodnega puscavnika kot krovne vrste,
pri Cemer so prednostni naslednji rodovi dreves: hrast (Quercus), vrba (Salix), bukev
(Fagus), lipa (Tilia), jesen (Fraxinus), divji kostanj (Aesculus) in sadno drevje;

(4) pri pomladitvah se vsaj na nekaterih drevesih izvaja redna nega z glavicenjem,
ki stimulira nastanek drevesnih dupel (t.i. pollarding), s Cimer se zagotavlja zadostna
koli¢ina drevesnih dupel v parku (Maurizi s sod. 2017);

(5) ohranja se gostoto habitatnega drevja minimalno 11 dreves / ha, saj s poveceva-
njem gostote habitatnih dreves dodatno izboljSujemo habitat vrste in njeno Stevilénost;

(6) najvecja razdalja med sosednjimi habitatnimi drevesi naj ne presega 250 m, ki
naj bi glede na disperzijo pusCavnika ¢ omogocalo metapopulacijsko povezljivost
(Larsson in Svensson 2009, Chiari s sod. 2013);

(7) ukrepe bi bilo smiselno razsiriti tudi na druga parkovna obmocja v parku izven
parka Tivoli in tako povecati populacijo puscavnika. Povezljivost pa se zagotavlja v gozd-
nem delu, kjer predlagamo ukrep opredelitve mreze ekocelic brez ukrepanja ali dolocitev
habitatnega drevja in se procesno vkljuci v 10 letni GGN (gozdnogospodarski nacrt).
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STANJE POPULACIJE MOCVIRSKEGA KRESICA CARABUS
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Izvle¢ek — Na obmoc¢ju Natura 2000 Lic¢enca pri Polj¢anah smo prvi¢ sistemati¢no
raziskali razSirjenost, relativne abundance in varstveni status mocvirskega kresica
Carabus variolosus nodulosus Creutzer, 1799. V letih 2019 in 2020 je bila vrsta za-
belezena na skupaj 37 od 52 vzorcenih lokalitet. Naseljuje manjSe gozdne potoke,
povirja in mo¢virne izvire v gozdnatem, gricevnem delu obmocja, medtem ko se ne
pojavlja v negozdnatih ravninskih delih obmocja. Predstavljeni so podatki o relativnih
abundancah vrste na posameznih lokalitetah. Predlagana je ozka osrednja varstvena
cona tik ob gozdnih potokih in povirjih, kjer se je potrebno strogo izogibati vsem
gozdnogospodarskim in drugim posegom. Po nasi oceni je populacija moc¢virskega
kresica na obmocju Natura 2000 Li¢enca pri Polj¢anah trenutno v ugodnem ohranit-
venem stanju.

KLJUCNE BESEDE: razsirjenost, varstveni status, vlagoljubni kresic, Habitatna direktiva,
Natura 2000, Slovenija

Abstract — POPULATION STATUS OF GROUND BEETLE CARABUS
VARIOLOSUS (COLEOPTERA: CARABIDAE) IN NATURA 2000 SITE
LICENCA PRI POLJCANAH, NE SLOVENIA

The distribution, relative abundances and conservation status of Carabus
variolosus nodulosus Creutzer, 1799 was systematically surveyed for the first time
in the Natura 2000 site Licenca pri Polj¢anah. In 2019 and 2020, the species was
recorded at a total of 37 of the 52 sampled localities. It inhabits smaller forest
streams, headwaters and marshy springs in the forested, hilly part of the area, while
it doesn’t occur in the non-forested, flat parts of the area. Data on relative
abundances at individual localities are presented. A narrow central conservation zone

163



Acta entomologica slovenica, 29 (2), 2021

right next to forest streams and headwaters, where all forest management and other
interventions must be strictly avoided is proposed. According to our assessment, the
population of Carabus variolosus in the Natura 2000 site Li¢enca pri Poljcanah is
currently in a favorable conservation status.

KEY WORDS: distribution, conservation status, hygrophilous carabid, Habitats Directive,
Natura 2000, Slovenia

Uvod

Mocvirski kreSi¢ Carabus variolosus nodulosus Creutzer, 1799 je izrazito
higrofilna in stenotopna vrsta, vezana na manj$e ohranjene gozdne potoke in ozek pas
vlaznega obrezja, ki ga navadno porascajo sestoji mocvirnih listnatih gozdov s
prevladujoco ¢rno jelso Alnus glutinosa, velikim jesenom Fraxinus excelsior, bukvijo
Fagus sylvatica ali belim gabrom Carpinus betulus (Vrezec s sod. 2011, Slike 1-3).
Zivi na izjemno vlaznih in manj zaras¢enih gozdnih tleh ob robu vodnih teles, izogiba
pa se kisle podlage (Matern s sod. 2007, Marin¢ek 2010). Odrasli hro$¢i so dolgozivi

Slika 1: Mocvirski kresi¢ Carabus variolosus na lokaliteti Grajenka v Natura
2000 Natura 2000 obmoc¢ju Lic¢enca pri Polj¢anah (16. 6. 2020; Foto: M. Bedjanic).

Figure 1: Carabus variolosus at locality Grajenka in Natura 2000 site Li¢enca pri
Poljcanah (16. 6. 2020; Photo: M. Bedjanic).
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in zivijo dve do tri leta, disperzija je razmeroma majhna, zivijo pa v relativno
izoliranih populacijah, ki so omejene s primernim habitatom (Turin s sod. 2003). Vrh
aktivnosti odraslih hroscev je dosezen med majem in junijem (Matern s sod. 2007,
2008), prezimujejo pa v trhlem lesu ali zariti v substrat v neposredni bliZini gozdnega
potoka (Marinc¢ek 2010). Ker je mocvirski kreSi¢ tesno vezan na izrazito vlazno
okolje (Bric 2011) je njegov razmnoZzevalni cikel prostorsko omejen, kar povecuje
njegovo obcutljivost na posege v mocvirna in zasencena okolja gozdnih potokov.
Vrsto prizadene tudi fragmentacija habitata, ki prekine povezave med posameznimi
izoliranimi subpopulacijami (Miiller-Kroehling 2006, Matern s sod. 2008).

Taksonomski rang mocvirskega kresica je v literaturi razlicno obravnavan, saj gre
dejansko za dva sestrska alopatri¢na taksona C. v. variolosus Fabricius, 1787 in C. v.
nodulosus Creutzer, 1799, ki jima razli¢ni avtorji pripisujejo rang podvrste ali vrste
(Miiller-Kroehling s sod. 2006, Matern s sod. 2009, katerega areal Vrezec s sod.
2011, Mossakowski s sod. 2020). V Sloveniji zivi C. v. nodulosus, katere areal sega
od Nemcije in vzhodne Francije prek Avstrije, Slovenije, zahodne Madzarske in Bal-
kanskega polotoka do severozahodne Bolgarije, medtem ko je nominotipska podvrsta
razsirjena bolj proti vzhodu (Matern s sod. 2009, Kulijer s sod. 2019, Mossakowski s
sod. 2020). Nekatere ocene kazejo, da v Sloveniji lezi globalno populacijsko jedro
podvrste C. v. nodulosus (Vrezec s sod. 2015). V pri¢ujocem prispevku uporabljamo
vrstno ime Carabus variolosus v kontekstu Direktive o habitatih EU, pri cemer gre za
takson Carabus variolosus nodulosus Creutzer, 1799.

Mocvirski kresic je sicer v Sloveniji splosno razsirjena vrsta (Vrezec s sod. 2020),
zaradi habitatne specializiranosti pa je lokalno ozko prostorsko omejen (Vrezec s sod.
2007, Bric 2011). Kot kazejo zbrani podatki nacionalnega monitoringa hros¢ev v
Sloveniji, ima mocvirski kresi¢ dokaj izrazita in dolgotrajna populacijska nihanja. Po
zadnji oceni je populacija vrste pri nas stabilna, vendar so na lokalnem nivoju ponekod
zaznani izraziti negativni trendi (Vrezec s sod. 2020).

V Sloveniji je mocvirski kresi¢ ogrozen ter kot redka vrsta uvrscen v Pravilnik o
uvrstitvi ogrozenih rastlinskih in Zivalskih vrst v rdeci seznam (Uradni list RS, §t.
82/2002, s spr.). Zavarovan je z Uredbo o zavarovanih prosto zivecih zivalskih vrstah
ter uvrscen na njeni prilogi 1A in 2A (Uradni list RS, $t. 46/2004, s spr.). Mocvirski
kresi¢ je uvrscen tudi na dodatka II in IV Direktive o habitatih EU. To obvezuje Re-
publiko Slovenijo k doslednemu varovanju habitata vrste, dolo¢itvi obmocij varstva
in zagotavljanju splo$no ugodnega ohranitvenega stanja njenih populacij.

V okviru LIFE integriranega projekta za okrepljeno upravljanje Nature 2000 v
Sloveniji (v nadaljevanju: LIFE IP NATURA.SI) smo na obmocju Natura 2000 Li-
¢enca pri Polj¢anah v letih 2019 in 2020 prvic¢ sistemati¢no raziskali raz§irjenost, re-
lativne abundance in varstveni status mocvirskega kresica.

Opis raziskovanega obmocja in metode dela
Opis raziskovanega obmocja

Obmocje Natura 2000 Licenca pri Poljcanah (SI3000214) lezi v severovzhodni
Sloveniji, na zahodu Dravinjskih goric, in je veliko 272,8 km?. Obmogje ima gri¢evnat
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znacaj z nadmorskimi vi§inami med 260 — 360 m.n.v., pripada subpanonskemu fito-
geografskemu obmocju, 51 % obmocja pa pokriva gozd (Alagic s sod. 2021). Poleg
doline potoka Licence, ki je levi pritok Dravinje in meandrira po dolini severovzhodno
od Polj¢an, so za obmocje znacilni Stevilni manjsi potoki, ki dajejo znacaj vlaznim
gozdnatim dolinam in mestoma ohranjenim mocvirnim travnikom. Potok Licenca je
pretezno v naravnem stanju, struga je morfolosko bogato ¢lenjena ter obdana s pasom
obrezne zarasti, ob njej pa so deloma ohranjena mokrotna zivljenjska okolja. V ob-
mocje Natura 2000 so vkljuceni tudi fragmenti poplavnih gozdov hrasta doba v Ci-
gonci, juzno od Slovenske Bistrice, ki so delno zavarovani kot gozdni rezervat
Cigonca. ManjSe zavarovano obmocje znotraj meja obmocja Natura 2000 je Se kra-
jinski park Zabljek, osrednji del doline Li¢ence je skupaj z ribniki Petelinjek razglasen
za naravno vrednoto drzavnega pomena, celotno obmocje pa ima tudi status ekolosko
pomembnega obmocja (Naravovarstveni atlas NATURA 2000). Mozai¢na pokrajina z
dolinami potokov z ohranjeno obrecno zarastjo, mokrotnimi travniki, ohranjenimi
gozdovi, majhnimi povirji in ribniki, predstavlja enega izmed zadnjih ostankov ek-
stenzivnih rab prostora na SirSem obmocju med Pohorjem in Halozami (Senegacnik
in Bedjani¢ 2009).

Slika 2: Habitat mocvirskega kresica Carabus variolosus v Natura 2000 obmocju
Licenca pri Poljcanah (Levi¢, 14. 6. 2021; Foto: M. Bedjanic).

Figure 2: Habitat of Carabus variolosus in the Natura 2000 site Li¢enca pri Polj-
canah (Levic, 14. 6. 2021; Photo: M. Bedjanic).
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Slika 3: Habitat moévirkega kresica Carabus variolsus v Natura 2000 obmoju
Licenca pri Polj¢anah (Grajenka, 16. 6. 2020; Photo: M. Bedjanic).
Figure 3: Habitat of Carabus variolosus in the Natura 2000 site Licenca pri Polj-

Canah (Grajenka, 16. 6. 2020; Photo: M. Bedjanic).

Obmocje Natura 2000 Lic¢enca pri Poljcanah je doloceno po Direktivi o habitatih
EU, mocvirski kresi¢ pa je za obmocje kvalifikacijska vrsta. Velik naravovarstveni
pomen obmocja se kaze v zajetnem seznamu ostalih kvalifikacijskih vrst: rogac
Lucanus cervus, dristaviéni spreletavec Leucorrhinia pectoralis, veliki studenéar
Cordulegaster heros, Crtasti medvedek FEuplagia quadripunctaria, mocvirski
cekincek Lycaena dispar, strasni¢in mravljisar Phengaris teleius, temni mravljiscar
Phengaris nausithous, travniski postavnez Euphydryas aurinia, potocni $krzek Unio
crassus, hribski urh Bombina variegata in skupno Sest habitatnih tipov, med katerimi
ima prioriteten status gozdni habitatni tip HT 91E0* Obrecna vrbovja, jelSevja in
jesenovja (Naravovarstveni atlas NATURA 2000).

Metode dela
Na Natura 2000 obmocju Licenca pri Poljcanah smo opravili vzorcenje, usmerjeno
v ugotavljanje prisotnosti, razSirjenosti in $tevil¢nosti moc¢virskega kresica. Za siste-

mati¢no vzoréenje smo uporabili talne oz. Barberjeve pasti. Te so u¢inkovita metoda
za vzorcenje na tleh aktivnih vrst hros¢ev, ki omogoca izracun relativnih ocen
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abundanc (RA), ki so primerljive med obmocji (Spence in Niemeld 1994, Sutherland
2000, Vrezec s sod. 2005, Vrezec in Kapla 2007). Uporabili smo mrtvolovne talne
pasti z vinskim kisom postavljene ob potokih, kjer se vzor¢i v enem tednu s petimi
pastmi, po metodi nacionalnega monitoringa razsirjenosti mocvirskega kresic¢a v Slo-
veniji (Vrezec s sod. 2009).

Pri vzorcenju s talnimi pastmi predstavlja enoto vzoréenja lovna no¢, ki pomeni
ulov ene pasti v eni noci. Relativna ocena abundance (RA) vrste na posamezni
lokaliteti je izracunana po formuli (Stevilo hroscev ujetih v 10 lovnih noc¢eh):

RA = st. osebkov x 10 / [St. pasti x §t. noci]

Vzor€enje smo usmerili v 52 ciljno izbranih lokalitet potencialno primernih za
mocvirskega kresi¢a na Natura 2000 obmocju Li¢enca pri Polj¢anah. Terensko delo
smo izvedli med 14. in 20. junijem 2019 (11 lokalitet) ter med 9. in 18. junijem 2020
(41 lokalitet).

V pricujoci prispevek vkljucujemo tudi rezultate vzorcenja mocvirskega kresica
na stalni izbrani monitoring tocki Grajenka, kjer Ze od leta 2007 poteka nacionalni
populacijski monitoring moc¢virskega kresic¢a (Vrezec s sod. 2020). Vzorcenje na tej
lokaliteti poteka po metodologiji za populacijski monitoring vrste, z Zivolovnimi tal-
nimi pastmi z vinskim kisom, po protokolu iz Vrezec s sod. (2007) in Vrezec s sod.
(2009).

Terenske raziskave so potekale na podlagi dovoljenja za ujetje, vznemirjanje in
odvzem zavarovanih vrst hroscev (Coleoptera) za potrebe znanstveno raziskovalne
in izobrazevalne dejavnosti, izdanega Nacionalnemu institutu za biologijo pod Sifro
35601-40/2017-4 z dne 3. 8. 2017 s strani Agencije Republike Slovenije za okolje.

Na obmoc¢ju smo dolo¢ili na podlagi zbranih podatkov tudi varstveno cono za vrsto.
Zarisali smo jo na nacin, da smo iz kartografskih podlag TTN 1:5000, DOF in LIDAR
podlag kolikor mogoce natan¢no zarisali linije povirij in vodotokov, ki predstavljajo
ugotovljeni ali potencialni habitat vrste, ter jih prilagodili na sloj gozda in obdali z 20
metrskim pasom na vsaki strani.

Rezultati

Na Natura 2000 obmocju Licenca pri Poljcanah smo v letih 2019 in 2020 mog¢vir-
skega kreSica zabeleZili na skupno 37 od 52 vzorcenih lokalitet (Slika 4). K potrjenim
lokalitetam vrste na obravnavanem obmocju lahko pristejemo Se eno — tocko »Gra-
jenka«, na kateri redno poteka nacionalni populacijski monitoring mocvirskega kresica.
Na lokalitetah, kjer smo vrsto zabelezili je v letih 2019 in 2020 znasala povprec¢na re-
lativna gostota (RA) 2, 9 osebkov / 10 lovnih noc¢i (min: 0,3; max: 7,7; mediana: 2,3
osebkov / 10 lovnih no¢i) (Slika 5).

Na Natura 2000 obmocju Licenca pri Polj¢anah od leta 2007 poteka nacionalni
populacijski monitoring mocvirskega kresica na tocki »Grajenka«. Rezultati kazejo
na nihajoCo populacijo, ki kaze na stabilen trend (rg = 0,59, ns). Tekom terenskih ra-
ziskav smo zabelezili posamezna ekstremna leta, kakrSna so bila 2008, 2012 in 2017.
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2000 obmocju Licenca pri Polj¢anah, z rezultati vzorcenja v letih 2019 in 2020 (rdece
pike — vzoréenje z najdbo vrste; modra pika — tocka nacionalnega populacijskega

monitoringa; rumene pike — vzorcenje brez najdbe vrste).

Figure 4: Data on the occurrence of Carabus variolosus in the Natura 2000 site
Licenca pri Polj¢anah, with sampling results in 2019 and 2020 (red dots — sampling
with species findings; blue dot — national population monitoring sampling point;

yellow dots — sampling without species findings).
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Med leti 2007-2019 je sicer znasala povprec¢na relativna abundanca (RA) 1,68 osebkov
/ 10 lovnih noc¢i (min: 0,33; max: 7,67; mediana: 1,07 osebkov / 10 lovnih noci).
(Slika 6).
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Slika 5: Relativne abundance (RA) mocvirskega kresica Carabus variolosus na
Natura 2000 obmocju Licenca pri Poljc¢anah kot rezultat vzorc¢enja v letih 2019 in
2020 (rdece pike — vzorc¢enje z najdbo vrste; rumene pike — vzorc¢enje brez najdbe
vrste). Velikost rdecih pik prikazuje izracunane vrednosti relativnih abundanc (st.
osebkov / 10 lovnih noci) na posameznih lokalitetah.

Figure 5: Relative abundances (RA) of Carabus variolosus in the Natura 2000
site Li¢enca pri Poljcanah as a result of sampling in 2019 and 2020 (red dots —
sampling with species findings; yellow dots — sampling without species findings).
The size of the red dots shows the calculated values of relative abundances (number
of specimens / 10 hunting nights) at individual localities.
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Slika 6: Nihanje relativnih abundanc mocvirskega kresica med letoma 2007 in
2019 na lokaliteti »Grajenka« nacionalnega monitoringa na Natura 2000 obmocju
Licenca pri Poljcanah. V letih 2014, 2016 in 2018 podatki niso bili zbrani.

Figure 6: Fluctuations in the relative abundances of Carabus variolosus between
2007 and 2019 at the “Grajenka” locality of national monitoring in the Natura 2000
site Licenca pri Polj¢anah. In 2014, 2016 and 2018, data were not collected.

Varstveni aspekt

Na podlagi terenskega dela in zbranih rezultatov v letih 2019 in 2020 ocenjujemo
stanje populacij mocvirskega kresica na obmocju Natura 2000 Licenca pri Polj¢anah
kot ugodno, populacije so zaenkrat v dobrem ohranitvenem stanju. Na obmocju smo
opredelili SirSo varstveno cono za mocvirskega kresica (Slika 7), katere velikost je
933,7 ha. Varstvena cona sega ponekod tudi izven formalnih meja Natura 2000 ob-
mocja, in sicer v povirnih predelih, ki so pomembni za vrsto ter so vplivno, funkcio-
nalno in naravnogeografsko povezani z Natura 2000 obmoc¢jem. Znotraj SirSe varstvene
cone smo opredelili tudi 0zjo osrednjo varstveno cono neposredno ob gozdnih potokih
in povirjih (Slika 7), katere velikost je 204,2 ha.

Umestitev obeh varstvenih con v gozdnogospodarske ter druge nacrte rabe prostora
je predlog konkretnega sistemskega varstvenega ukrepa. Na teh obmocjih je treba
slediti varstvenim ciljem in ukrepom varstva, zlasti strogega varstva habitata mocvir-
skega kresica v 0zji varstveni coni. Neposredno ob gozdnih potokih in povirjih se je
treba izogibati vsakrSnim gozdnogospodarskim posegom (secnja, gozdne vlake ipd.)
in drugim posegom, ki bi negativno vplivali na habitat vrste.
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Sllka 7 Predlog Sire varstvene cone in ozke osrednje Varstvene cone za mocvir-
skega kresica Carabus variolosus na Natura 2000 obmocju Licenca pri Polj¢anah, na
podlagi rezultatov vzoréenja v 2019 / 2020 v okviru projekta LIFE-IP NATURA.SIL.
V 0zji varstveni coni je potrebno omejiti vsakr$no poseganje v Zivljenjsko okolje
vrste.

Figure 7: Proposal of a wider protection zone and a narrow central protection
zone for Carabus variolosus in the Natura 2000 site Licenca pri Polj¢anah, based on
the sampling results in 2019/2020 within the LIFE-IP NATURA.SI project. In the
narrower protection zone, any interference with the habitat of the species must be li-
mited.
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Razprava

Do leta 2019 sta bili na obmocju Natura 2000 Lic¢enca pri Polj¢anah poznani za
mocvirskega kresica le dve lokaliteti (Vrezec s sod. 2020). Z naso raziskavo v letih
2019 in 2020 pa se je pokazalo, da je mocvirski kresi¢ na raziskovanem obmocju raz-
meroma pogost. Zivi predvsem ob manjsih gozdnih potokih in povirjih v gozdnem,
gricevnatem delu obmocja. Potok Licenca ter negozdni, ravninski deli obmocja za
ohranjanje mocvirskega kresica niso relevantni, saj tukaj zanj ni primernega habitata.
V nasprotju s pricakovanji vrste nismo zabelezili v severovzhodnem delu obmocja
na obmodju nizinskih gozdov v Cigonci, kjer so habitati za mocvirskega kresic¢a na
prvi pogled ustrezni, vendar mu izrazita ravninska lega tukaj o¢itno ne ustreza.

Zbrani podatki in izracuni relativnih abundanc vrste v letih 2019 in 2020 kazejo,
da je populacija mocvirskega kresi¢a na Natura 2000 obmocju Li¢enca pri Poljcanah
dokaj velika in da vrsta naseljuje vecino potencialno primernih habitatov. Seveda pa
pricujoca raziskava podaja sliko stanja populacije mocvirskega kresi¢a na tem obmocju
le v letih 2019 in 2020. Kot kazejo zbrani podatki populacijskega monitoringa vrste
v Sloveniji, ima mocvirski kresi¢ dokaj izrazita in dolgotrajna populacijska nihanja
(Vrezec s sod. 2020), ki so odvisna od Stevilnih dejavnikov in so Se slabo raziskana.

Evalvacija podatkov v okviru nacionalnega monitoringa mocvirskega kresica, v
katero so bili vkljuceni tudi podatki zbrani v pricujoci Studiji, je pokazala, da na ob-
mocju Natura 2000 Licenca pri Poljc¢anah zivi 0,27 % slovenske populacije vrste
(Vrezec s sod. 2020). Razmeroma nizek delez je odraz majhnosti obmocja in delno
tudi metodologije izracuna, vendar ne glede na to menimo, da je obmocje velikega
pomena za ohranjanje mocvirskega kresic¢a v Sloveniji. Kot so pokazale nekatere $tu-
dije, ima mocvirski kresi¢ kot neleteca ter izrazito higrofilna in stenotopna vrsta
hrosca nizek disperzijski potencial (Turin s sod. 2003, Matern s sod. 2008) in je
izjemno obcutljiva na vsakr$ne posege, ki spreminjajo njegov habitat. Kljub temu, da
je mocvirski kresic sicer v Sloveniji splosno razsirjen (Vrezec s sod. 2020), pa je treba
v varstvenem vidiku populacije vrste obravnavati lo¢eno na regionalnem nivoju. Ze
Matern s sod. (2009) so pokazali, da je ve€ina populacij mocvirskega kreSica demo-
grafsko samostojnih in neodvisnih. Predlagajo, da se v varstvenem oziru vsaka populacija
mocvirskega kreSica obravnava samostojno, z namenom ohranitve kar najve¢ populacij
v ¢im vec regijah. Tudi rezultati raziskave Mossakowski s sod. (2020) so Sirom areala
pokazali zanimive regionalne populacijske specifike na molekularnem nivoju in samo
na obmocju Slovenije nakazali obstoj Stirih razli¢nih mitohondrijskih haplotipov.

Glede na pogostost vrste na obmocju Natura 2000 Lic¢enca pri Poljcanah in rela-
tivno ohranjenost njenih habitatov ocenjujemo, da je stanje populacij mocvirskega
kresica na tem obmocju ugodno in zaenkrat v dobrem ohranitvenem stanju. Za ohra-
njanje populacij mocvirskega kresica je bilo predlaganih vec upravljavskih smernic
(Matern s sod. 2007): (1) prepoved se¢nje in drugih gozdno gospodarskih aktivnosti
v neposredni blizini gozdnih potokov, (2) prepoved regulacije in hitrega odvodnja-
vanja na obmocju potoka, ki bi imelo za posledico izsuSevanje obreznega pasu, (3)
ohranjanje naravne dinamike vodotoka z obCasnimi poplavami, s ¢imer se ohranja
vlaznost prsti s povecano sedimentacijo obrezja, kar med drugim prispeva tudi k
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manjSemu zaraS¢anju obrezja s podrastjo (4) puscanje Storov in padlih drevesnih
debel ob potokih.

Na podlagi rezultatov pricujoce raziskave, v kateri smo sistematic¢no raziskali raz-
Sirjenost, relativne abundance in varstveni status mocvirskega kresica, v zakljuku
izpostavljamo potrebo po izhodis¢nih celovitih favnisti¢nih in populacijskih raziskavah
vrste tudi v drugih Natura 2000 obmogjih, kjer je mocvirski kresi¢ kvalifikacijska
vrsta, pa to delo Se ni bilo opravljeno. Tozadevno je lahko pristop v tej Studiji dober
vzor, e posebej, ker je za u¢inkovito varstvo in ohranjanje populacij vrste na lokalnem
in regionalnem nivoju to prioritetnega pomena. Enako pomembna pa je seveda tudi
kontinuiteta spremljanja ohranitvenega stanja mocvirskega kreSi¢a na drzavnem
nivoju, ki poteka v okviru nacionalnega monitoringa hroscev.
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SKRLATNI KUKUJ CUCUJUS CINNABERINUS (COLEOPTERA:
CUCUJIDAE) NA GORICKEM IN PRVO POJAVLJANJE VRSTE PYTHO
DEPRESSUS (COLEOPTERA: PYTHIDAE) V SLOVENIJI

Andrej KaprLa!, Stiven Kocuancic!, Al VREzEC!?

! Nacionalni intitut za biologijo, Ve¢na pot 111, SI-1000 Ljubljana, Slovenia
2 Prirodoslovni muzej Slovenije, PreSernova 20, SI-1000 Ljubljana, Slovenia
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Izvlec¢ek — Spomladi leta 2020 smo opravili prvi sistemati¢ni popis Skrlatnega kukuja
Cucujus cinnaberinus (Scopoli, 1763) na Gorickem. Skrlatnega kukuja smo iskali v
odmrlih stojecih in lezecih deblih v primerni zgodnji fazi razkroja. Skupno smo pre-
gledali 445 odmrlih dreves na 31 lokacijah, od katerih smo vrsto nasli v 20 drevesih
(4,5 %) oziroma na 13 lokacijah (41,9 %). Ob popisu smo zabelezili tudi vrsto Pytho
depressus (Linnaeus, 1767), ki je bila v Sloveniji sicer pricakovana, a do sedaj Se ni
bila najdena. Na Gorickem Skrlatni kukuj preferira veliki jesen (Fraxinus excelsior),
rdeci bor (Pinus sylvestris), topol (Populus), hrast (Quercus) in robinijo (Robinia
pseudoacacia) ter ni izbiréen glede polozaja debla, pac pa glede velikosti debla. Kot
kaze, je vrsta na Gorickem maloStevilna, a razsirjena, zato je v ¢lanku podanih tudi
nekaj predlogov za aktivno varstvo.

KLJUCNE BESEDE: saproksilni hros¢i, odmrla lesna masa, preferenc¢na drevesa, mikro-
habitat, varovanje habitata

Abstract — OCCURENCE OF CUCUJUS CINNABERINUS (COLEOPTERA: CU-
CUJIDAE) IN GORICKO (NE SLOVENIA) AND FIRST RECORD OF PYTHO
DEPRESSUS (COLEOPTERA: PYTHIDAE) IN SLOVENIA

In the spring of 2020, we conducted the first comprehensive systematic inventory
of the saproxylic beetle species Cucujus cinnaberinus (Scopoli, 1763) in the Goricko
area (NE Slovenia). We searched for the species in dead standing and lying trunks in
the appropriate early decomposition phase. A total of 445 dead trees were examined
at 31 locations, of which the species was detected in 20 trees (4.5%) and 13 locations
(41.9%), respectively. At the time of the inventory, we also recorded the species
Pytho depressus (Linnaeus, 1767), for the first time in Slovenia. In Goricko, C.
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cinnaberinus prefers european ash (Fraxinus excelsior), red pine (Pinus sylvestris),
poplar (Populus), oak (Quercus) and black locust (Robinia pseudoacacia) as habitat
trees. Not the position of the trunk, but its size was found important for the species.
It seems that Cucujus cinnaberinus in Goricko, although not abundant, is widespread
throughout the area and needs to be protected with correct measures.

KEY wORDS: saproxylic beetles, dead wood, preference trees, microhabitat, habitat
protection

Uvod

Skrlatni kukuj Cucujus cinnaberinus (Scopoli, 1763) je saproksilna vrsta hros¢a
evropskega varstvenega pomena (Vrezec s sod. 2011), ki je vezana na starejSe drevesne
ali gozdne sestoje, Se posebej pogosta pa je v starejsi obrezni mehkolesni loki. Ceprav
je bil opisan leta 1763 po primerkih iz Slovenije, je bila vrsta do nedavnega pri nas
zelo slabo poznana (Vrezec s sod. 2017a). Skrlatni kukuj Zivi zelo kriptiéno Zivljenje,
saj so lic¢inke in odrasli skriti pod lubjem odmrlih dreves (Hordk s sod. 2008) zelo
tezko odkrivni. V zadnjem Casu se je metoda terenskega raziskovanja osredotocila na
odkrivanje li¢ink pod lubjem, kar je veliko bolj u¢inkovita metoda za iskanje vrste
(Bussler 2002, Straka 2006, Horak in Chobot 2011, Vrezec s sod. 2012, Gutowski s
sod. 2014). Z iskanjem li¢ink se je bistveno povecalo Stevilo novih najdb in s tem po-
znavanje areala vrste (Mazzei s sod. 2011, Kovacs s sod. 2012, Fuchs s sod. 2014,
Horren in Tolkiehn 2016, Sag s sod. 2016, Vrezec s sod. 2017a). Poleg poveéevanja
Stevila podatkov o najdbah vrste zaradi boljSih metod iskanja, pa se populacija skrlat-
nega kukuja tudi sama zelo verjetno povecuje in $iri, zlasti na raCun drevesnih plantaz
in poplavnih gozdov, kjer se Sirijo hitro rastoCe tujerodne drevesne vrste, kot je
robinija (Robinia pseudoacacia) (Horak s sod. 2010, Vrezec s sod. 2017a).

Velikost mrtvega lesa je na sploSno pomembna za saproksilne hrosce, saj preferirajo
daljsa debla z vecjim premerom (Jonsson s sod. 2005, Jonsell s sod. 2007, Jonsell
2008). Ceprav skrlatni kukuj naseljuje razli¢ne drevesne vrste, pa so raziskave v Slo-
veniji pokazale, da so njegove preferen¢ne drevesne vrste lipa (7ilia), robinija (Robinia)
in topol (Populus), v vecji meri pa so bile li¢inke najdene $e v javorju (4cer), brestu
(Ulmus) in hrastu (Quercus) (Vrezec s sod. 2017a), v Italiji pa se je kot preferencno
drevo izkazal tudi bor (Pinus) (Mazzei s sod. 2011). Preferenc¢na ali optimalna drevesa,
ki jih vrsta izbira v ve¢jem delezu od razpolozljivega, lahko pospesujejo rast populacije
in celo Sirjenje. Za oceno prihodnjih potencialov Sirjenja skrlatnega kukuja in dolocitev
upravljanja obmocij za ohranjanje obstojecih populacij znotraj in izven Natura 2000
omreZja je pomembno poznati vplive okoljskih dejavnikov, ki omejujejo razsirjenost
vrste, ki se v ugodnih razmerah zaradi visoke disperzijske sposobnosti in kolonizacije
lahko hitro Siri tudi v bolj fragmentirani krajini (Horak s sod. 2010).

Vecdji del populacije v Sloveniji zivi v poplavnih gozdovih ob rekah (Kapla s sod.
2010, Vrezec s sod. 2017a), vendar ga najdemo tudi v gorskih gozdovih (Vrezec s
sod. 2017a). To je v skladu z raziskavami po Evropi, ki kazejo, da je skrlatni kukuj
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Slika 1: Karta modelne primernosti habitata za Skrlatnega kukuja Cucujus
cinnaberinus na Gorickem glede na vseslovenski model (Vrezec s sod. 2014b).

Figure 1: Map of habitat model suitability for Cucujus cinnaberinus in Goric¢ko
according to the all-Slovenian model (Vrezec ef al. 2014b).

precej bolj kot v gorskih gozdovih, Stevilen in razsirjen v vlaznih nizinskih gozdovih,
zlasti ob rekah (Straka 2006). Po do sedaj znanih podatkih Skrlatni kukuj lokalno v
Sloveniji dosega zelo visoke in evropsko pomembne gostote (Vrezec s sod. 2014a).

Na obmocju Natura 2000 Goricko je bil Skrlatni kukuj prvi¢ odkrit leta 2011 blizu
Bukovniskega jezera, na skrajni jugovzhodni meji obmocja, raziskav vrste na obmocju
pa je bilo malo (Vrezec s sod. 2011). Glede na model primernosti habitata za Skrlatnega
kukuja na Gorickem (Vrezec s sod. 2014b) je habitat vrste na Gorickem izjemno
fragmentiran, odli¢nih obmocij s 70 % verjetnostjo pojavljanja pa je malo (Slika 1).
Najvecja zgostitev habitatnih krp s 50 % verjetnostjo pojavljanja vrste je bila ocenjena
v jugo-vzhodnem delu Gorickega (Vrezec s sod. 2014b). Namen pricujoce raziskave
je bil preveriti prisotnost $krlatnega kukuja na $irSem obmocju Goric¢kega in opredelitev
glavnih znacilnosti habitata vrste za namene naravovarstvenega upravljanja.

Opis obravnavanega obmoc¢ja in metode dela
Opis obravnavanega obmocja

Goricko (46°48'N, 16°09'E) je gri¢evnata krajina, ki ne presega 400 m n.v. Pokra-
jina je dokaj suha z izrazito kontinentalno klimo, saj znasa povprecna letna koli¢ina
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padavin med 800 in 900 mm. Poletja so vroca, zime mrzle, povprecna letna temperatura
pa se giblje med 8 in 10 °C. Na Gorickem prevladuje ekstenzivna kulturna krajina z
mnogimi Se ohranjenimi visokodebelnimi sadovnjaki (Perko in OroZen Adami¢ 1998,
Denac 2000). Gozdovi so veCinoma fragmentirani, ¢eprav je ohranjenih tudi nekaj
vecjih gozdnih kompleksov. Med drevesnimi vrstami, ki prevladujejo v teh gozdovih,
so hrast (Quercus), bukev (Fagus sylvatica), beli gaber (Carpinus betulus), pravi ko-
stanj (Castanea sativa) in ¢rna jelSa (Alnus glutinosa), med nasajenimi pa Se rdeci
bor (Pinus sylvestris), smreka (Picea abies) in robinija (Robinia pseudoacacia).
Zaradi izjemne biotske pestrosti in velikega nabora varstveno pomembnih vrst v
favni in flori je bilo Goricko v okviru omrezja Natura 2000 prepoznano za Posebno
varstveno obmocje (SAC - Special Areas of Conservation) in Posebno obmocje
varstva (SPA - Special Protected Area), obmocje pa je bilo razglaseno za Krajinski
park Goricko.

Metode dela

Popis smo izvedli med februarjem in marcem 2020 na 31 lokacijah, ki smo jih iz-
brali na podlagi vseslovenskega modela primernosti habitata (Vrezec s sod. 2014b).
Skrlatnega kukuja smo vzoréili po ustaljeni metodi popisa zalubne favne s pregledo-
vanjem podrtic in susic, pri cemer smo iskali tako odrasle hros¢e kot licinke. Lubje
smo previdno odstranili z debla in dolo¢ili ter presteli vrste, ki so bile prisotne (Vrezec
s sod. 2009). Metodo smo glede na priporocila iz tujine (Straka 2006) izvajali v ob-
dobju, ko lahko popisujemo tako lic¢inke kot tudi odrasle osebke med prezimovanjem.

V popis smo zajeli vsa odmrla debla v zgodnji fazi razkroja, ki so primerna za
Skrlatnega kukuja. Debel v kasnejsih fazah razvoja, ki so Ze brez lubja, nismo pregle-
dovali. Za namene vzpostavljanja u¢inkovitih varstvenih ukrepov za ohranjanje Skrlat-
nega kukuja na obmocju Natura 2000 Goricko, smo analizirali tudi mikrohabitat
Skrlatnega kukuja. Pri terenskem pregledovanju dreves nismo izbirali, pa¢ pa smo
pregledovali vsa drevesa v zgodnji fazi razkroja ne glede na vrsto drevesa in velikost.
Ti podatki omogocajo oceno mikrohabitata vrste specificnega za obmocje. Za opre-
delitev preferencnih dreves za Skrlatnega kukuja na Gorickem smo uporabili modifi-
cirano obliko Ivelevovega preferen¢nega indeksa D (Jacobs 1974). Meritve dreves
smo izvajali le na podvzorcu pregledanega drevja. Za testiranje habitatnih znacilnosti
smo uporabili neparametri¢ni statisticni test Ivelevov preferencni indeks.

Rezultati in diskusija

Na SirSem obmocju Natura 2000 Goricko smo skupno pregledali 445 drevesnih
enot na 31 lokacijah (Slika 2). Za analizo dimenzij zasedenih debel smo uporabili
277 dejansko izmerjenih debel (Tabela 2). Skrlatnega kukuja smo potrdili na 41,9 %
od 31 lokacij oziroma na 4,5 % pregledanih dreves, zbrani rezultati prvega popisa na
Gorickem pa kazejo, da je vrsta razSirjena bolj ali manj po celotnem obmocju Gori¢-
kega (Slika 2). Dodatno smo na dveh lokacijah, pri Cikecki vasi na severnem robu
Obrankovskega gozda dne 29. 2. 2020 in 12. 3. 2020 severovzhodno od vasi Motovilci
(Slika 3), potrdili Se prisotnost za Slovenijo nove in sicer v Evropi redke saproksilne
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Sllka 2 Pregledane lokacue na obmoqu Natura 2000 Gorlcko (rdeca crta) za
Skrlatnega kukuja Cucujus cinnaberinus v letu 2020. Na rdecih pikah je bila prisotnost
skrlatnega kukuja v letu 2020 potrjena, na rumenih pikah pa ne.

Figure 2: Surveyed sites in the Natura 2000 Goricko site (red line) for Cucujus
cinnaberinus in 2020. The presence of Cucujus cinnaberinus in 2020 was confirmed
at points marked with red, but not at points marked with yellow.

vrste hroS¢a Pytho depressus (Linnaeus, 1767), kljub temu da je na [IUCN seznamu
sicer opredeljena kot LC (Least Concern) (Nieto in Alexander 2010). Da se vrsta pri
nas potencialno pojavlja je sklepal ze Savo Brelih (Osrednja zbirka hroscev, Prirodo-
slovni muzej Slovenije), a je doslej Se nismo zabelezili. Vrsta Zivi ve¢inoma pod
lubjem iglavcev in je tockovno razsirjena, sicer pa gre za najpogostejso vrsto iz rodu
Pytho v Evropi (Viisdnen s sod. 1993, Horak 2017).

Med odmrlo maso dreves na obmocju Gorickega prevladujeta ¢rna jelSa (A/nus
glutinosa; 45 %) in rdeci bor (Pinus sylvestris; 14 %; Tabela 1). Najvec skrlatnih ku-
kujev smo nasli v rdeCem boru (45 %), medtem ko vrste nismo potrdili na primer v
drevesih ¢rne jelse, kljub temu, da gre za najStevilnejSe drevo v odmrli lesni masi.
Topol (Populus), robinija (Robinia pseudoacacia) in hrast (Quercus), znane prefe-
rencne vrste Skrtlatnega kukuja na nivoju Slovenije (Vrezec s sod. 2017a), so bile
med preferen¢nimi drevesnimi vrstami potrjene tudi na Gorickem. K temu naboru pa
specificno za Goricko dodajamo Se veliki jesen (Fraxinus excelsior) in rdeci bor
(Pinus sylvestris), ki sta se izkazala celo za najbolj preferenc¢ni drevesi Skrlatnega ku-
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Slika 3: Lokaciji, na katerih smo v letu 2020 potrdili vrsto Pytho depressus.

Figure 3: Locations where we confirmed Pytho depressus in 2020.
kuja na tem obmocju (Tabela 1). Naceloma se Skrlatni kukuj iglastih dreves izogiba
(Horak s sod. 2010), ¢eprav je bil pri nas denimo najden tudi v jelki (Abies alba)
(Vrezec s sod. 2017a). Vendar pa Studija iz Italije kaze, da je tudi bor lahko preferencno
drevo skrlatnega kukuja na nekaterih obmocjih (Mazzei s sod. 2011), kar ocitno velja
tudi za Goricko. Vsekakor bi bilo potrebno vlogo rdecega bora kot klju¢nega habitat-
nega drevesa za saproksilno favno hros¢ev na obmocju Natura 2000 Goricko v pri-
hodnosti bolje ovrednotiti, saj je denimo na bor vezana tudi na novo odkrita vrsta
Pytho depressus.

Podobno kot Vrezec s sod. (2017a) za Slovenijo smo tudi na obmoc¢ju Natura
2000 Goricko potrdili, da za naselitev skrlatnega kukuja polozaj odmrlega debla (sto-
jece ali lezeCe) ni bistven (Slika 4). Bolj bistvene so dimenzije odmrlega drevesa, saj
Skrlatni kukuj izbira vecja, torej SirSa in daljSa drevesa z ve¢jo povrsino lubja, pod
katerim je klju¢ni mikrohabitat vrste (Tabela 2). Ravno zato je ohranjanje vecjih
susic in podrtic v gozdovih klju¢no pri varstvu vrste.

Sklepi

Varstveni ukrepi navedeni na nacin, da ohranjajo ali celo izboljSajo stanje
varstveno pomembne populacije, so kljucni pri naravovarstvenem upravljanju z
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Tabela 1: Preference skrlatnega kukuja Cucujus cinnaberinus pri izboru gosti-
teljskih dreves na izbranih poligonih na obmocju Natura 2000 Goricko s prikazom
deleza vrst med razpolozljivimi in naseljenimi drevesi ter z oceno preference z Ivele-
vovim preferen¢nim indeksom (D). D > 0 nakazuje na preferencne vrste dreves, ki
jih izbira skrlatni kuku;.

Table 1: Preferences of the Cucujus cinnaberinus in the selection of host trees on
selected polygons in the Natura 2000 Goricko site by showing the proportion of
species among available and inhabited trees and by estimating the preference with
the Ivelev preferential index (D). D > 0 indicates the preferred tree species selected
by the Cucujus cinnaberinus.

Drevesna vrsta Delez razpolozZljivih Delez naseljenih D
dreves dreves

Fraxinus excelsior 0,009 0,050 0,706
Pinus sylvestris 0,137 0,450 0,675
Populus sp. 0,054 0,150 0,512
Quercus sp. 0,083 0,150 0,321
Robinia pseudoacacia 0,088 0,150 0,295
Prunus padus 0,088 0,050 -0,292
Alnus glutinosa 0,447 0,000 -1,000
Betula sp. 0,020 0,000 -1,000
Castanea sativa 0,004 0,000 -1,000
Carpinus betulus 0,004 0,000 -1,000
Fagus sylvatica 0,027 0,000 -1,000
Picea abies 0,004 0,000 -1,000
Salix sp. 0,029 0,000 -1,000
Sambucus nigra 0,004 0,000 -1,000
N (3t. debel) 445 20

Tabela 2: Primerjava dimenzij nezasedenih in zasedenih odmrlih drevesnih debel
s Skrlatnim kukujem Cucujus cinnaberinus. Prikazane so mediane vrednosti in v
oklepaju minimum in maksimum 277 izmerjenih debel.

Table 2: Comparison of dimensions of unoccupied and occupied dead tree trunks
with Cucujus cinnaberinus. Median values are shown and in parentheses the minimum
and maximum of 277 measured trunks.

L)::;:nzue odmrlega Nezasedena debla Zasedena debla Il\;lzlsr:-Whltney
Dolzina debla [m] 5 (1-45) 10 (4-25) U =597,5; p<0,01
Premer debla [cm] 19 (10-62) 25 (10-53) U="757;p<0,05
Povrsina debla [m?] 1,00 (0,10-25,20) 3,04 (0,92-10,00) U=575;p<0,01
N (st. debel) 267 10

183



Acta entomologica slovenica, 29 (2), 2021

100%

T70%

= podrtica

B sudica

30%

20% -

10% -

Zasedeno Nezasedeno

£krlatnim kukujem (Cucujus cinnaberinus)

Slika 4: Primerjava nezasedenih in zasedenih debel s skrlatnim kukujem Cucujus
cinnaberinus glede na tip debla. Razlika ni statisti¢no znacilna (x> = 2,41, p = 0,12).

Figure 4: Comparison of unoccupied and occupied trunks with Cucujus
cinnaberinus according to trunk type. The difference is not statistically significant
(x> =2.41,p=0.12).

obmocjem. Priujoca Studija je pokazala, da je Skrlatni kukuj na obmocju Natura
2000 Goricko morda bolj razsirjen kot smo mislili doslej, Ceprav se v primerjavi z
nekaterimi drugimi obmocji po Sloveniji ne pojavlja v velikem Stevilu (Vrezec s sod.
2014a). Zaradi nacina Zzivljenja in dokaj velike mobilnosti se lahko Skrlatni kukuj
relativno hitro odzove na okoljske spremembe, sposoben pa je kolonizirati tudi
izolirane fragmente sicer ugodnega habitata (Hordk s sod. 2010). Pri oblikovanju
ukrepov za izboljSevanje habitata vrste je klju¢no dejstvo, da je skrlatni kukuj vezan
na odmrla drevesna debla v zgodnejsih fazah razkroja. Le-ta sluzijo kot mikrohabitat
vrste le kak$ne dve do tri leta, nato pa niso ve¢ ustrezna, saj lubje ve¢inoma odpade
(Vrezec s sod. 2017b). Zaradi tega je kljuéno vzdrzevanje strukture drevesnega
sestoja na nacin, ki omogoca stalno obnavljanje zalog odmrle lesne mase v zgodnjih
fazah razkroja. Pri tem so v zaletnih fazah revitalizacije gozdnih sestojev za
Skrlatnega kukuja kljuénega pomena hitro rastoce in kratkozive drevesne vrste, npr.
topoli, ki imajo hitrejSe obnavljanje tovrstnih zalog v sestoju in omogocajo nadaljnjo
sukcesijo gozda v klimaksne sestoje.

V Sloveniji so za izboljSevanje habitata Skrlatnega kukuja ze bili uporabljeni upra-
vljavski ukrepi, kot so skladovnice sveze pozaganih drevesnih debel prinesene od
drugod ali iz obmocij, kjer se je odstranjevala lesna vegetacija, na primer v naravnem
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rezervatu Ormoske lagune ob Dravi in v nadomestnih habitatih ob izgradnji HE
Brezice ob spodnji Savi (Vrezec s sod. 2017b, Vrezec in Kapla 2019). Na obeh ob-
mocjih se je izkazal pozitiven ucinek vnesenih debel s povecanjem populacije skrlat-
nega kukuja, vendar se ta u¢inek odrazi le v obdobju treh let. Vsekakor je najucinko-
vitej$i ukrep ohranjanja ugodnega habitata za Skrlatnega kukuja in druge saproksilne
vrste hroscev ohranjanje odmrlih dreves, tako suSic kot podrtic, v gozdnih sestojih.
Za obcasno izboljSanje habitata v bolj degradiranih sestojih z malo odmrle lesne
mase pa je potencialen ukrep tudi obrockanje izbranih dreves, ki pa naj bo le tockoven
in kratkorocen, saj le ta dolgoro¢no zmanjsuje Stevilo potencialnih habitatnih dreves
v sestojih. Glede na zbrane rezultate ima Goricko velik potencial za ohranjanje spe-
cificne favne saproksilnih hroScev v srednjegorski krajini na nizjih nadmorskih
visinah, ki je druga¢na od montanskih gozdov alpske in dinarske Slovenije.

Zahvala

Terenske raziskave so bile izvedene v sklopu projekta Krajinskega parka Goric¢ko
»Goricka krajina (EP 2/2020-LG)«, ki ga sofinancirata Republika Slovenija in Ev-
ropska unija iz Evropskega sklada za regionalni razvoj, ter v okviru popisov nacio-
nalnega monitoringa hroscev, ki ga financira Ministrstvo za okolje in prostor. Za
pomoc na terenu se zahvaljujemo Gregorju Domanjku in Nejcu Rabuzi. Zahvaljujemo
se recenzentki Alji Pirnat za popravke.
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Abstract — After the only historical record for Graphoderus bilineatus (De Geer,
1774) in Slovenia from Race, from 1936, the species was rediscovered in 2011 in a
gravel pit in Spodnje Krapje by the Mura River. The systematic large-scale survey of
Graphoderus bilineatus in Slovenia took place between 2008 and 2020 and the
species was found only at two locations by the Mura River. In 2017 and 2020, the
species was found in Murska Suma near the border with Croatia and Hungary, but its
occurrence was not confirmed any more in Spodnje Krapje. The current protection
measures are not sufficient for effective long-term conservation of the relict
Graphoderus bilineatus population in Slovenia, which is on the brink of extinction
and urgently needs a detailed action plan.

KEY worDS: endangered species, Natura 2000, diving beetles, Dytiscinae

Izvletek — STATUS OGROZENEGA OVRATNISKEGA PLAVACA
GRAPHODERUS BILINEATUS V SLOVENIII S PREDLOGOM NUJNIH
VARSTVENIH UKREPOV

V Sloveniji je bil za ovratniskega plavaca Graphoderus bilineatus (De Geer, 1774)
znan le en zgodovinski podatek iz Rac iz leta 1936, vrsta pa je bila ponovno odkrita v
gramoznici Spodnje Krapje ob reki Muri leta 2011. Sistemati¢na vzor¢enja med letoma
2008 in 2020 so vrsto potrdila le na dveh lokacijah v Sloveniji. V letih 2017 in 2020 je
bilo potrjeno Se drugo najdisce, tokrat v Murski Sumi, blizu meje s Hrvasko in Madzar-
sko, medtem ko prisotnost vrste v Spodnjem Krapju ni bila ve¢ potrjena. Trenutni var-
stveni ukrepi za dolgoro¢no ohranjanje vrste v Sloveniji ne zadostujejo, saj je ovratniski
plavac v Sloveniji na robu izumrtja, zato je nujen podroben akcijski nacrt.

KLJUCNE BESEDE: ogrozene vrste, Natura 2000, kozaki, Dytiscinae
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Introduction

Graphoderus bilineatus (De Geer, 1774) is a Palaearctic species (Boukal et al.
2007), distributed from France to Siberia and from Scandinavia to Italy and Romania
(Foster 1996). The populations towards northeast (Lundkvist et al. 2002, Kalnin$
2006, Przewozny et al. 2014, Kolar & Boukal 2020) and in Southern Europe (Turi¢
et al. 2021) are quite stable, but in general the species is rare and with a patchy occur-
rence (Foster 1996, Hendrich & Balke 2000, 2005, Iversen et al. 2013). It is declining
in some countries in central Europe (Cuppen et al. 2006, Hendrich & Balke 2005)
and is considered extinct in some countries in Western Europe, e.g. Belgium (Scheers
2015) and the United Kingdom (Foster 1996). It is one of the two species of diving
beetles listed in the Annex II of Habitat Directive (Council Directive 92/43/EEC).

In general, it is an eurytopic and acidophilic species (Koch 1989) that lives in per-
manent, unshaded, stagnant waters with a sandy or peat bottom (Cuppen ef al. 2006).
Hendrich and Balke (2000) reported the species from shaded standing waters with
clear water, in forest bogs, and even in gravel pits. In southern Europe, in Croatia, the
species was found mostly on floodplains, in oxbow lakes and canals with standing
water and medium-dense vegetation (Temunovi¢ et al. 2011).

In Slovenia the species is considered rare and endangered (Ambrozi€ et al. 2015a).
Before 1950, there was only one known record from Slovenia. A single specimen is
stored in the Central Collection of Beetles of Slovenia in the Slovenian Museum of
Natural History, was collected in 1936 by Josef Peyer in the area of Rac¢e near Maribor
(Drovenik & Pirnat 2003). After 75 years the species was rediscovered in Slovenia in
2011 at the location of Spodnje Krapje by the Mura River (Ambrozi¢ et al. 2015a).
Following the rediscovery a systematic species survey has taken place in order to
reveal species status, distribution and vulnerability in Slovenia.

Materials and methods

The systematic surveys of Graphoderus bilineatus in Slovenia took place between
2008 and 2020 (Vrezec et al. 2008, 2011, 2012, 2017a, 2017b, 2020, Ambrozi¢ et al.
2014, 2015a, 2015b). Altogether, 268 sites were sampled using two methodological
approaches, bottle trap and net sampling (Vrezec et al. 2011). In the bottle traps (see
Ambrozi¢ et al. 2015a for details), we used various baits (canned cat food, pieces of
trout) as attractants. The trap was sunk to the bottom of the water body among vege-
tation. We set 10 to 20 traps at each location. Sampling lasted from one to two nights.
With net sampling we sampled between aquatic vegetation or along the bottom by
counting two to five swings at ten to thirteen microlocations in the water body and
recording the catch for each microlocation (Koese & Cuppen 2006, Kalman et al.
2008). We sampled mainly smaller water bodies that were overgrown with aquatic
and riparian vegetation. Identification to species level was performed in the laboratory
(Freude et al. 1971, Friday 1988, Hajek 2009).
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Figure 1: Map of the historical (before 1950, blue dot) and recent (after 2010, red
dots) records of Graphoderus bilineatus in Slovenia. The systematic surveys of the
species in Slovenia took place between 2008 and 2020 using two sampling methods
on 268 sampling sites (yellow dots).

Slika 1: Karta zgodovinske (pred letom 1950, modra pika) in recentne razsirjenosti
(po letu 2010, rdeci piki) ovratniskega plavac¢a Graphoderus bilineatus v Sloveniji.
Sistemati¢ni popisi so potekali med letoma 2008 in 2020 z dvema metodama vzoréenja
na 268 vzor¢nh mestih (rumene pike).

All sampling of protected species was performed with the licence of the Environ-
mental Agency of the Republic of Slovenia No. 35601-150 / 2006-6, No. 35601-
75/2012-8 and No. 35601-40/2017-4) issued to the National Institute of Biology.

Results and discussion

In the 12-year period we sampled 268 sites altogether, while Graphoderus bilineatus
was found in only two locations (0.7%) in Slovenia (Figure 1). At Spodnje Krapje lo-
cation the species was found at two sampling events in 2011 (Ambrozi¢ et al. 2015a),
but afterwards the species was not found again although the site was regularly sampled
(13 surveys in seven different years in the period 2012-2020). However, a second lo-
cation for this species was confirmed, in the lower part of the Mura region, near the
border with Croatia and Hungary in 2017 (12. 5. 2017, leg. Spela Ambrozi¢ Ergaver,
coll. Vrezec) and 2020 (21. 5. 2020, leg. Spela Ambrozi¢ Ergaver, UrSka Ratajc,

191



Acta entomologica slovenica, 29 (2), 2021

Matic Gabor, coll. Vrezec). A total of two individuals were caught in the traps at Crni
jarek in the area of Murska Suma in the old riverbed of the Ledava River (Figure 1).
Our findings indicate great rarity and vulnerability of the Graphoderus bilineatus
population in Slovenia. The only known recent location for the species is in the Mura
river basin, which is probably the last area where this species survived in Slovenia,
since analysis showed that it had disappeared from the Drava river basin with 90%
probability (Ratajc 2017). Main habitats for this species in Slovenia are oxbows,
abandoned gravel pits and old riverbeds. It is difficult to speculate about specific
habitat requirements of the species here, however, the two recent locations both have
clear water and a substantial shallow water area with rich riparian vegetation. We
have not detected any major changes to habitat quality at Spodnje Krapje (Figure 2)
in terms of water chemistry or aquatic vegetation. Only certain anthropogenic distur-
bances were noticed (e.g. logging and an increase in non-native fish abundances) and
the species had apparently disappeared from this location. Graphoderus bilineatus

Figure 2: An abandoned gravel pit in the Siget gravel system, Spodnje Krapje by
the river Mura, in which Graphoderus bilineatus was first rediscovered in Slovenia
in 2011, but its occurrence was not confirmed after 2011 (Photo: Ivan Ergaver).
Slika 2: Opuscena gramoznica v sistemu Siget, Spodnje Krapje ob reki Muri, v
kateri smo leta 2011 v Sloveniji prvi¢ odkrili ovratniskega plavaca Graphoderus
bilineatus, pri kasnejsih popisih pa vrsta ni bila ve¢ potrjena (Foto: Ivan Ergaver).
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Figure 3: The second recent location for Graphoderus bilineatus is in the old
riverbed of Ledava River in Murska Suma. The species was found here in the years
2017 and 2020 and probably represents the relict remnants of the population in
Slovenia (Photo: Spela Ambrozi¢ Ergaver).

Slika 3: Stara struga reke Ledave v Murski Sumi je druga recentna lokacija za
ovratniSkega plavaCa Graphoderus bilineatus. Vrsta je bila tu najdena v letih 2017 in
2020 in verjetno predstavlja reliktni ostanek populacije v Sloveniji (Foto: Spela Am-
brozi¢ Ergaver).

continued inhabiting the pond in Crni jarek (Figure 3) even though the meadows
around the pond were turned into pastures and fields in the years after the first record
of the species. Since this water body is relatively small, the negative effects of in-
creasing nutrient loads are to be expected in the future years. Additionally, grazing of
the cattle presents a disturbance to the riparian vegetation, which could lead to lower
water beetle diversity (Gioria et al. 2010, Ambrozi¢ et al. 2018).

Graphoderus bilineatus is more widespread and abundant in some countries neigh-
bouring Slovenia. In Hungary there are strong populations in the floodplains of the
rivers Bodrog, Tisza and Drava (Kalman et al. 2007, 2008, 2011, Soos et al. 2008)
and in Croatia in the lowland part of the Drava and Sava rivers (Temunovi¢ et al.
2011, Turi¢ et al. 2021). In Italy, the species is rare and declining, since it is still
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present only at one out of 15 historical sites, in the lake of Pratignano (Fanano,
Modena) within the Parco dell'Alto Appennino Modenese in Emilia-Romagna (Boscari
et al. 2020). To our knowledge, there are no known recent populations in southern
parts of Austria, which could suggest that the population along the Mura River is
only a small isolated remnant of the former population and a possible relict popula-
tion.
According to our results, Graphoderus bilineatus is extremely rare in Slovenia
and thus extremely vulnerable. A change of species’ status in the national Red List of
endangered species has already been suggested (Ambrozi¢ et al. 2015a), however,
recent studies suggest that the species is at the brink of extinction in Slovenia. It is
necessary to establish strict protection of the areas where the species still occurs in
order to conserve the population in Slovenia. Given the current knowledge, it is nec-
essary to designate the areas of the old Ledava riverbed and gravel pit in Krapje as
natural reserves excluding management for fishing, agricultural or other human ac-
tivities and to dedicate it exclusively to strict nature protection. The area is located in
the Natura 2000 area of Mura (SI3000215), but the current protection measures in
the area are not sufficient for effective long-term conservation of the species, which
is one of the most endangered beetle species in Slovenia and needs strict conservation
management with the highest level of conservation concern. A detailed action plan
for Graphoderus bilineatus is needed, which should include, among other adminis-
trative and technical requirements, the following categories:
(1) Genetic analysis of relict population. To our knowledge, there are no other
historical or recent data (from Austria or Croatia) (Temunovic¢ ef al. 2011) in Mura
River region, which might suggest that the remnant population in Slovenia is a
possible relict population.
(2) Exploration of species reintroduction possibilities (source population, captive
breeding, release techniques) at the areas of previous (i.e. Race ponds) and recent oc-
currences (Mura river). The current population is extremely small and probably facing
extinction due to an extremely fragmented habitat with low metapopulation capacity
(Hanski & Ovaskainen 2002). As observed at the location in Krapje, local extinction
events are still ongoing and their prevention should therefore be a priority.
(3) Revitalization of water bodies. To promote recolonization and to enable a
successful reintroduction we need to establish a suitable habitat for Graphoderus
bilineatus. Thus, we propose the construction of water bodies with the following
properties:
a. The total surface area of the water body should be medium-sized (e.g. at least
8,000 m?; Cuppen et al. 2006), because medium-sized water bodies were found
to support the richest water beetle communities (Lundkvist ef al. 2001).

b. The greater part of the basin of the water body should be at least 1 m deep (and
the central part of the water basin at least 1.5 m) (Cuppen et al. 2006, Hendrich
& Balke 2000).

c. Shading of the water body was found to negatively correlate with the abundance
of Graphoderus bilineatus (Turi¢ et al. 2021), therefore the water body should
not be completely shaded (Cuppen et al. 2006). Only part of the bank should be
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overgrown with deciduous trees or shrubs (depending on the existing situation
at the site of the intervention), and most of the bank should be overgrown with
herbaceous vegetation (wetland vegetation with species such as Carex, Schoeno-

plectus, Sphagnum) (Hendrich & Balke 2000).

d. The bottom of the water basin, with the exception of the central deepest part,
should be overgrown with submerged macrophytes (Utricularia, Ceratophyllum,
Hottonia, Potamogeton) (Hendrich & Balke 2000). In general, dense vegetation
can represent a good shelter and oviposition sites for the beetles (Gioria et al.
2010). Even though different diving beetle species have specific habitat re-
quirements, many studies found that rich aquatic macrophyte and riparian veg-
etation is positively influencing water beetle diversity and abundance (Gioria et
al. 2011, Ambrozic et al. 2018). The presence of Graphoderus bilineatus posi-
tively correlates with species richness of water beetle communities (Turi¢ et al.

2021).

e. It must be ensured that the water is present permanently, at least in a part of the
established water body, because permanent water can support richer and more
diverse assemblages (Gioria et al. 2010, Kolar & Boukal 2020, Turi¢ et al.

2021).

f. Anthropogenic disturbances were found to have significant negative effects on
the abundance of Graphoderus bilineatus (Turi¢ et al. 2021). Access to the
water body should therefore be limited. It is also very important to prevent the
release of non-native fish species (eg. Lepomis gibbosus, Amerius melas, Pseu-
dorasbora parva), which negatively affect water beetle populations (Abjornsson

et al. 1997, Hendrich & Balke 2000, Dudgeon ef al. 2006).

g. Moderate nutrient loaded water bodies were found to support richest macrophyte
communities, and consequently higher water beetle diversity (AmbroziC et al.
2018). Following the water body establishment, it is therefore necessary to
monitor water beetle populations and basic physical and chemical parameters
in the area of both the newly established water body and the selected already

existing water bodies in the reserve.

(4) National management plan for the network of water bodies in accordance with

the requirements of the species.
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NOVI PODATKI O PRISOTNOSTI STEPSKEGA KRESICA CARABUS
HUNGARICUS (COLEOPTERA: CARABIDAE) V DELIBLATSKI
PESCARI (SRBIJA)
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Izvlecek — Stepski kres$i¢ Carabus hungaricus Fabricius, 1792 je kserofilna vrsta
kresica (Coleoptera: Carabidae) evropskega varstvenega pomena, specializirana na
stepske in polpuscavske habitate. Prispevek podaja pregled literaturnih podatkov o
najdbah vrste v Naravnem rezervatu Deliblatska pescara v Srbiji z dodanimi recentnimi
podatki iz leta 2019. Natan¢ni recentni podatki o tovrstnih najdbah so klju¢ni pri
prizadevanjih za varovanje obmo¢ij in predstavljajo podlago pri morebitnemu
vzpostavljanju Natura 2000 omrezja v prihodnosti.

KLJUCNE BESEDE: kresici, Natura 2000, Vojvodina, Banat

Abstract - NEW DATA ON THE PRESENCE OF CARABUS HUNGARICUS
(COLEOPTERA: CARABIDAE) IN DELIBLATO SANDS (SERBIA)

Carabus hungaricus Fabricius, 1792 is a xerophilous species of ground beetle
(Coleoptera: Carabidae) of European conservation concern, specialist of steppe and
semidesert habitats. In this note the literature on the presence of C. hungaricus in the
Nature reserve Deliblato Sands in Serbia is reviewed with new recent finds from
2019. Exact recent data on such finds are critical in efforts to preserve valuable areas
for nature conservation and provide a foundation for the possible establishment of
Natura 2000 sites in the future.

KEYWORDS: ground beetles, Natura 2000, Vojvodina, Banat
Uvod

Stepski kresi¢ Carabus hungaricus Fabricius, 1792 je kserofilna vrsta kresica, ki
je specializirana na stepske in polpuscavske habitate. Evropski del areala vrste
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predstavljata Panonska nizina in juzni del Vzhodnoevropskega nizavja do Kavkaza
(Turin s sod. 2003), v Aziji pa se njen areal nadaljuje vse do Mongolije (Bérces s sod.
2008). Zaradi njene ranljivosti in potrebe po varovanju je bila uvrsc¢ena na seznam
vrst evropskega varstvenega pomena Priloge 11 Direktive o habitatih (Direktiva Sveta
92/43/EEC). Bérces s sod. (2008) ocenjujejo, da je vrsta zaradi fragmentacije habitatov,
ki jih naseljuje, v celotnem evropskem delu areala kriticno ogrozena ali pa je ponekod
ze lokalno izumrla. Najbolj jo ogrozajo urbanizacija in infrastrukturni projekti ter
pogozdovanje in zaras$¢anje odprtih okolij. V fenoloski raziskavi na Madzarskem so
ugotovili, da se najvisja aktivnost odraslih pojavi v dveh vrhovih; prvi je v juniju, ko
so aktivni svezi odrasli osebki, drugi pa pozno poleti in v zacetku jeseni, ko se odrasli
osebki parijo (Bérces s sod. 2007).

Posebni naravni rezervat Deliblatska pescara (srb. »Specijalni park prirode
Deliblatska pes¢ara«) je obsezno pesc¢eno obmocje na jugovzhodu srbske avtonomne
pokrajine Vojvodine, ki se na jugu stika z Donavo. Status posebnega naravnega
rezervata je zaradi svoje geoloske in floristi¢ne edinstvenosti obmocje pridobilo leta
1977 (Kalini¢ s sod. 2020). Po nasih opazovanjih obmocje, na katerem smo izvajali
vzorcenje, pokriva mozaik travniskih in gozdnih zdruzb, med lesnimi vrstami
prevladujejo hrasti (Quercus), topoli (Populus), ruj (Cotinus coggygria), enovrati
glog (Crataegus monogyna) in navadni brin (Juniperus communis), vendar pa je
Deliblatska pesc¢ara tudi izrazito zaraScena z invazivnimi tujerodnimi lesnimi vrstami,
kot je robinija (Robinia pseudoacacia). Kalini¢ s sod. (2020) sicer navajajo, da je
flora Deliblatske pescare Se vedno pestra in je stopnja endemnosti Se vedno visoka, a
so na obmocju zaznali tudi 39 vrst invazivnih tujerodnih rastlin, predvsem na
antropogeno bolj prizadetih obmocjih. Vnos invazivnih vrst rastlin, divja odlagalis¢a
odpadkov in ilegalna gradnja predstavljajo najvecjo groznjo biodiverziteti Deliblatske
pescare (Kalini¢ s sod. 2020).

Prisotnost stepskega kresica v Deliblatski pescari je prvi¢ omenil Breuning (1933),
ki ga je naSel v kraju Deliblato na vzhodnem robu Deliblatske pescare. Temu sledita
Se dve omembi z Deliblatske pescare brez podrobnejsih podatkov (Csiki 1946, Panin
1955). Petrik (1958) navaja dva podatka s pescare iz let 1950 in 1951. Gradojevi¢
(1963) vrsto v Deliblatski pes¢ari ocenjuje kot redko. Curié (2003) navaja najdbo
ene samice 29. 6. 1996, kar je najbolj recentna literaturna navedba za Deliblatsko
pescaro.

Novi podatki

V okviru Studentskega raziskovalnega tabora Ekosistemi Balkana 2019, ki ga je
organiziralo Drustvo Studentov biologije, smo zeleli v raziskovalni skupini za hrosce
preveriti prisotnost stepskega kresica na obmocju Deliblatske pescare. Na 16 lokacijah
v Deliblatski pescari (Slika 1) smo uporabili metodo lova s talnimi pastmi z vinskim
kisom (Vrezec in Kapla 2007). Na devetih lokacijah so bile pasti nastavljene Stiri
noci (28. 4. — 2. 5. 2019), na sedmih lokacijah pa tri noci (29. 4. — 2. 5. 2019). V
skupno 72 pasti smo ujeli eno samico. Ujeli smo jo na travniku (28. 4. — 2. 5. 2019,
21.09707° N, 44.89477° E, 166 m n. v.) z izrazito pesc¢eno podlago (Slika 2), ob
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Slika 1: Zemljevid Deliblatske pescare z lokacijami talnih pasti brez ujetih osebkov
(rumene pike) in lokacijama s potrjeno prisotnostjo stepskega kresica (rdeci piki).

Figure 1: Map of Deliblato Sands with locations of pitfall traps without Carabus
hungaricus (yellow points) and locations with confirmed presence of Carabus
hungaricus (red points).

cesti, ki precka Deliblatsko pes¢aro med naseljema Deliblato in Susara. Nakljuéno
smo nasli e enega poginulega samca v odvrzeni plastenki na majhnem travniku (29.
4.2019,44.91344° N, 21.11125° E, 161 m n. v.) ob gozdu s pesc¢eno podlago ob isti
cesti.

Iz pridobljenih najdb je sicer tezko zanesljivo ocenjevati abundanco stepskega
kresica v Deliblatski pesc¢ari, saj najverjetneje nismo vzorcili v Casu vrha aktivnosti
odraslih osebkov, se pa tako nizka abundanca pri vzorcenju s talnimi pastmi sklada z
Gradojevicevo (1963) navedbo, da je vrsta v Deliblatski pescari redka. Vsekakor pa
lahko novi podatki o prisotnosti tako redke in ozko specializirane vrste pomagajo pri
prihodnjih prizadevanjih za varovanje Deliblatske pescare, ki je v zadnjih desetletjih
pod hudimi pritiski clovekove dejavnosti. Zanimiv je tudi taksonomski status banatske
populacije, ki je razsirjena le v majhnem delu Srbije in Romunije in jo je Breuning
(1932-1937) na podlagi morfoloskih znacilnosti opisal pod imenom frivaldskyanus,
ki ga Turin s sod. (2003) sicer navajajo kot neveljaven takson, se pa kasneje v literaturi
ponovno pojavlja. Curéi¢ s sod. (2007) navajajo banatsko populacijo kot endemno
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Slika 2: Samica stepskega kresica Carabus hungaricus z dne 2. 5. 2019 v
Deliblatski pescari (Foto: Matic Gabor).

Figure 2: Female Carabus hungaricus found 2. 5. 2019 in Deliblato Sands (Photo:

Matic Gabor).
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podvrsto frivaldskyanus, Bérces s sod. (2007) pa v svojem pregledu stepskega kresica
v Srednji Evropi izpostavljajo, da so kljub genetski in geografski izoliranosti banatske
populacije za razreSitev njenega taksonomskega statusa potrebne dodatne morfoloske
raziskave.
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