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FIRST RECORDS OF THREE Epipactis TAXA
(Orchidaceae) IN THE VOJVODINA PROVINCE

ABSTRACT: In recent decades, many new species of the genus Epipactis have been
described across Europe. Many of these species were initially thought to be narrowly local-
ized with small ranges. However, intensified research, particularly in well-preserved forests,
has revealed these taxa in new and often distant locations from where they were initially
described. Similarly, over the last 15 years, several new Epipactis taxa have been discovered
in Serbia, primarily in the western regions of Central Serbia. Since 2018, our floristic research
has recorded three Epipactis taxa, previously known only from Central Serbia, in the Vo-
jvodina Province on Fruska Gora Mt. Epipactis helleborine subsp. distans was found at two,
E. leptochila subsp. neglecta at one, and E. purpurata at two sites. These findings span three
different UTM squares (10x10 km), with all three taxa occurring only in square 34TDRO0.
They were recorded in deciduous forests or their edges, primarily in beech-linden habitats.
At these sites, negative habitat changes, primarily caused by the cutting of older trees, have
been noted, resulting in shifts in community structure between 2018 and 2025. Considering
the ongoing discovery of new Epipactis taxa in Serbia and its neighboring countries, it is
likely that Fruska Gora Mt. still harbors overlooked species.

KEYWORDS: Epipactis helleborine subsp. distans; Epipactis leptochila subsp. ne-
glecta; Epipactis purpurata; Fruska Gora Mt.; Serbia; Srem

INTRODUCTION

The genus Epipactis Zinn belongs to the subfamily Epidendroideae Lindl.
within the family Orchidaceae Juss. (Wood, 2005). It exhibits a predomi-
nantly Eurasian distribution, primarily confined to temperate and sub-Medi-
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terranean zones, with extensions into the tropical and subtropical regions of
Southeast Asia and East Africa (Delforge, 2006; Kiihn et al., 2019).

High morphological plasticity, influenced by habitat conditions, along
with frequent obligate or facultative autogamy and cleistogamy, has led to the
description of numerous taxa with limited ranges and small populations in
recent decades. This emergence occurs alongside the well-established taxa that are
characterized primarily by relatively large distribution areas (Delforge, 2006).
It is now considered that autogamous species, which tend to be spatially local-
ized, evolved from ancestral widely distributed allogamous species (Tsiftsis
& Antonopoulos, 2017).

The number of species within the genus varies significantly due to the
aforementioned reasons. According to the Plants of the World Online database
(POWO, 2025), 54 accepted species, including 12 subspecies, are recognized
across the entire range of the genus. Other authors (Kiihn et al., 2019) report 16
species and 11 subspecies for Europe and the Mediterranean region, whereas
Delforge (2006) identifies as many as 59 species for a similar geographic area.
According to Delforge, the genus can be divided into two sections — Arthro-
chilium (Irmisch) Beck, which comprises only two species, and section Euepi-
pactis Irmisch, which contains seven species groups: E. phyllanthes, E. lep-
tochila, E. purpurata, E. helleborine, E. atrorubens, E. tremolsii, and E. albensis.

Species of the genus Epipactis predominantly inhabit various forest eco-
systems, including forest margins and glades, as well as shrublands, grasslands,
dune slacks, road verges, swampy meadows, fens, bogs, and riparian zones
(Kiihn et al., 2019). In Europe, their presence is closely associated with relict
deciduous forests, particularly those dominated by beech (Delforge, 2006).

Within the territory of Serbia, 11 taxa of the genus Epipactis have been
documented to date: E. atrorubens (Hoffm.) Besser, E. exilis P. Delforge, E.
helleborine (L.) Crantz subsp. helleborine, E. helleborine subsp. distans (Arv.-Touv.)
R. Engel & P. Quentin, E. leptochila (Godfery) Godfery subsp. neglecta Kiimpel,
E. microphylla (Ehrh.) Sw., E. muelleri Godfery subsp. muelleri, E. palustris (L.)
Crantz, E. pontica Taubenheim, E. purpurata Sm. and E. tallosii A. Molnar &
Robatsch (Dikli¢, 1976; Djordjevic et al., 2018, 2023; Siiveges et al., 2019).

This study presents the first confirmed records of three Epipactis taxa
— E. helleborine subsp. distans, E. leptochila subsp. neglecta, and E. purpurata,
from Fruska Gora Mt., simultaneously representing their first documented
presence in northern Serbia (Srem region, Vojvodina Province). The objectives
of this research were: (i) to present the distribution of the newly recorded taxa
in Vojvodina Province and analyze their geographic positions relative to previ-
ously known localities of these taxa in Central Serbia; (i1) to describe the
ecological preferences and habitat conditions of the newly recorded taxa on
Fruska Gora Mt. and critically compare the obtained data with existing infor-
mation on their habitats in other parts of Serbia and Europe; (iii) to determine
the population size by counting the actual number of ramets of each taxon in the
study area; and (iv) to identify potential threats to the survival of populations
of the newly recorded taxa on Fruska Gora Mt. Taken together, these objectives
also have practical relevance for conservation planning, as the updated eco-
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logical and distributional data can support management of these taxa and in-
form future assessments for The red data book of flora of Serbia.

MATERIALS AND METHODS

Floristic field surveys targeting representatives of the Orchidaceae fam-
ily were conducted within the broader area of Fruska Gora Mt. (Srem region,
Vojvodina Province) over the period from 2018 to 2025. The surveys encom-
passed all vegetation seasons and a wide variety of natural habitat types, in-
cluding grasslands, shrublands, and forests, as well as habitats subject to var-
ying degrees of anthropogemc degradatlon Furthermore, a revision of the
Orchidaceae herbarium specimens at the BUNS Herbarium (Thlers 2025) was
performed.

Taxonomic identification was carried out following relevant literature
sources (Buttler, 1996; Delforge, 2006; Kiihn et al., 2019; Tsiftsis & Antono-
poulos, 2017; VIcko, 2023). Nomenclature generally adheres to the Plants of
the World Online database (POWO, 2025), except E. helleborine subsp. distans,
for which a broader taxonomic consensus is lacking; its nomenclature was
therefore established based on the aforementioned references. For each taxon,
one voucher specimen comprising the above-ground plant parts was collected
and deposited in the BUNS Herbarium.

Geographical coordinates and altitudinal data were recorded using a handheld
GPS device. The spatial distribution of the recorded taxa within Vojvodina Prov-
ince was mapped utilizing a 10x10 km UTM grid system (Lampinen, 2001).
Habitat classification followed the national habitat typology guidelines (Anon-
ymous, 2010). Geological substrates were identified based on the 1:100.000-scale
geological map of Serbia (Ciculi¢-Trifunovi¢ & Raki¢, 1976), while the soil
cover was assessed according to the 1:50.000-scale pedological map of Vojvo-
dina (Nejgebauer et al., 1971). Population censuses of the newly recorded orchid
taxa were conducted in situ, employing ramets as the unit of enumeration
(Jacquemyn & Hutchings, 2010). Documented conservation threats observed
during fieldwork are detailed for each taxon.

RESULTS AND DISCUSSION

During floristic field surveys conducted from 2018 to 2020, supplemented
by additional fieldwork up to 2025 in the Fruska Gora Mt. wider area, the
presence of three orchid taxa was confirmed: E. helleborine subsp. distans, E.
leptochila subsp. neglecta, and E. purpurata (Figure 1). These taxa represent
new records for this mountain, as well as for the Srem region and the entire
Vojvodina Province. For each taxon, comprehensive data are presented regard-
ing their distribution, habitat characteristics, ecological preferences, population
sizes, flowering phenology, and potential threats impacting their persistence
within the study area.



Figure 1. Distribution of newly registered orchid taxa in Vojvodina Province

Epipactis helleborine (L.) Crantz subsp. distans (Arv.-Touv.)
R. Engel & P. Quentin, Orchidophile (Asnieres) 124: 205 (1996)

Synonyms: E. distans Arv.-Touv., E. helleborine var. orbicularis (K. Richt.)
Verm., E. helleborine subsp. orbicularis (K. Richt.) E. Klein

General distribution

The range of E. helleborine subsp. distans extends from northeastern
Spain through southern France and northern Italy to Central Europe, and east-
wards to Crimea. The southernmost distribution limit is in the mountainous
regions of northern Greece on the Balkan Peninsula, while isolated populations
occur in northern Europe, including northern Germany, Poland, the Baltic
states, and southern Sweden (AHO, 2018; Dolinar, 2015; Kreutz & Fateryga,
2012; Tsiftsis & Antonopoulos, 2017).

Within the Balkan Peninsula, this taxon has been recorded in Slovenia
(Dolinar, 2015), Croatia (AHO, 2018), Bosnia and Herzegovina (Sabanovi¢ et al.,
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2021), Serbia (Djordjevic et al., 2016), Montenegro (Radak et al., 2025), Romania
(Pauca & Morariu, 1972), Bulgaria (CtosnoB, 1964), and Greece (Tsiftsis &
Antonopoulos, 2017).

Distribution in Vojvodina Province

Fruska Gora Mt., Popovica, N45 10.928, E19 49.896, UTM 34TDRO00, 301
m a.s.l., 04 July 2020, coll. B. Radak, A. Vlku, J. Peskanov, det. B. Radak
(BUNS 25688); Fruska Gora Mt., Letenka, N45 08.173, E19 41.020, UTM
34TCQ99, 436 m a.s.l., 09 July 2020, coll. et det. B. Radak & J. Peskanov (BUNS
25689)(Figure 2); Fruska Gora Mt., Letenka, N45 08.172, E19 41.014, UTM
34TCQ99, 437 m a.s.l., 19 August 2025, B. Radak & J. Peskanov (field obs.).

Figure 2. Epipactis helleborine subsp. distans
Photograph by B. Radak (09 July 2020, Serbia, Fruska Gora Mt., Letenka)
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Previously, this taxon had been reported in Serbia only within two 10x10 km
UTM grid squares in Southwestern Serbia (Pordevi¢, 2021). The findings from
Fruska Gora Mt. constitute the first records for the Srem region and Vojvo-
dina Province, marking the northernmost known occurrences of this taxon in
Serbia. The nearest known Serbian localities, Jabuka and Kamena Gora (Porde-
vi¢, 2021), are approximately 200 km distant from FruSka Gora Mt.

Habitat and ecology

Epipactis helleborine subsp. distans was first recorded on Fruska Gora
Mt. on 4 July 2020, in the vicinity of Popovica, at the forest edge of the beech
and silver linden community 7ilio-Fagetum submontanum (M. Jankovi¢ &
Misi¢ 1960, Misi¢ 1972; Code A3.228 of the national habitat classification),
near a forest path. At the site where ramets of this taxon developed, herbaceous
vegetation and forest litter were absent. The geological substrate consists of
conglomerates, sandstones, limestones, clays, and tuffs, while the soil is clas-
sified as gray-brown podzolic. The ramets developed under semi-shaded con-
ditions at an elevation of 301 m a.s.1.

A few days later, the same taxon was observed at an additional site close
to the road near Letenka on FruSka Gora Mt. The ramets were found between
the margin of a mixed deciduous forest (Hypoglosso-Querco-Carpinetum
serbicum M. Jank. 1980; Code A2.61 of the national habitat classification) and
an asphalt road. All ramets were situated one to three meters from the road.
The upper tree layer consisted of Quercus petraea (Matt.) Liebl. and three Tilia
L. species: T. cordata Mill., T. platyphyllos Scop., and T. tomentosa Moench.
The shrub layer included Acer campestre L., A. platanoides L., Carpinus bet-
ulus L., Crataegus monogyna Jacq., Fraxinus ornus L., and Staphylea pin-
nata L. The forest litter was well-developed, whereas the herbaceous layer had
low coverage and was composed of species such as Campanula persicifolia L.,
C. trachelium L., Euphorbia amygdaloides L., Geum urbanum L., Hedera
helix L., Helleborus odorus Waldst. & Kit. ex Willd., Lapsana communis L.,
Pulmonaria officinalis L., Ruscus hypoglossum L., Stellaria holostea L., as
well as seedlings of woody plants. The geological substrate here consists of
sericitic and albite-chlorite schists, sericitic quartzites, and phyllites. The ped-
ological substrate is gray-brown podzolic soil. Ramets at this site developed
under semi-shade conditions at 436 m a.s.l. A follow-up field survey con-
ducted on 19 August 2025 at the same site revealed significant habitat degrada-
tion resulting from anthropogenic impacts. Extensive logging of tall trees re-
sulted in increased light penetration, transforming the habitat from semi-shade
to highly illuminated conditions, with many areas losing continuous forest
canopy cover. This led to the colonization of non-forest species, such as Cli-
nopodium vulgare L., Erigeron annuus (L.). Desf., Hypericum perforatum L.,
Urtica dioica L., and Verbena officinalis L. The herbaceous layer, formerly
sparse, now covers nearly the entire ground surface. Additionally, a single
ramet of E. helleborine subsp. distans was recorded on the opposite side of the
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road along the edge of the beech-linden forest, which was also affected by
degradation processes. The spread of this taxon to the edge of the beech-linden
forest is likely due to increased light availability.

The habitat conditions of E. helleborine subsp. distans observed on Fruska
Gora Mt. correspond to those reported in the literature. This taxon develops
from full sun to semi-shade environments, including sunny forest clearings
(Dolinar, 2015), shrubby slopes (G.I.R.O.S., 2009), thermophilic pine forests
(Delforge, 2006; Kreutz & Fateryga, 2012; Tsiftsis & Antonopoulos, 2017;
VIcko et al., 2003), and open habitats within spruce zones (Radak et al., 2025;
Tomovi¢ et al., 2021), ranging from lowland to 2200 m a.s.l. (Delforge, 2006;
Dolinar, 2015). This orchid primarily prefers thermophilic habitats and, when
present in cooler forests, it typically occurs at the forest margins. Such a situ-
ation was documented on Fruska Gora Mt., where one subpopulation was found
at the edge of a light mixed oak-linden-hornbeam forest and another along a
forest path in a light area at the margin of a beech-linden forest. Epipactis hel-
leborine subsp. distans generally develops on calcareous soils (Dolinar, 2015;
VIcko et al., 2003). The geological substrate at the Popovica site includes lime-
stone, which aligns with the general ecological preferences of this taxon. How-
ever, E. helleborine subsp. distans has also been recorded on transitional geo-
logical substrates and those characterized by silicates, such as cherts (Tomovi¢
et al., 2021) and marly soils (Delforge, 2006). Therefore, the second Fruska
Gora Mt. record (Letenka), found on a predominantly silicate geological sub-
strate, corresponds with its ecological preferences.

In Serbia, E. helleborine subsp. distans has previously been documented
only in meadow communities and at the margins of spruce forests on limestone
at altitudes between 1196 m and 1246 m (Pordevi¢, 2021). Thus, the commu-
nities and geological substrates where it was recorded on Fruska Gora Mt.,
provide novel data on the ecological and habitat preferences of this taxon
within Serbia. Furthermore, these Fruska Gora Mt. localities occur at consid-
erably lower altitudes (301 and 436 m) than previous Serbian records. The
substantial difference in recorded altitudes on Fruska Gora Mt., combined with
the distinct habitat types compared to previously known localities in Serbia,
which are also separated by a considerable distance (approximately 200 km),
suggests that this taxon may have a much wider distribution within the coun-
try, and that additional occurrences can be expected.

Population size and flowering time

At the Popovica locality, five ramets of E. helleborine subsp. distans were
recorded in just 2 m? with three being in bud and two not forming buds at all
during the field survey on 4 July 2020. During the first visit to Letenka local-
ity (9 July 2020), 13 ramets of this taxon were recorded, growing in eight
separate groups over an area of 84 m? At that time, the plants were in the
early stages of flowering. These data correspond with the recorded flowering
period of this taxon throughout its range (Delforge, 2006; Dolinar, 2015; Vicko
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et al., 2003), as well as with observations from southwestern Serbia, where it
was found to flower from early to late July (Pordevi¢, 2021). During the second
visit to Letenka locality (19 August 2025), a decline in population size was
observed compared to the 2020 record. At that time, eight ramets were recorded,
growing in five separate groups. Moreover, a noticeable spatial expansion of
the population was noted, as one ramet was found at the edge of the neighbor-
ing beech-linden forest, where this orchid was not present five years earlier,
increasing the area occupied by the ramets of this taxon to 120 m?%

Conservation status

This taxon is protected under the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES, 2025) and is listed in
Appendix II. Epipactis helleborine subsp. distans is considered Endangered in
Slovakia (VI€ko et al., 2003) and the Czech Republic (Grulich, 2017). In Serbia,
E. helleborine subsp. distans is not legally protected, and its conservation status
has been assessed as Critically Endangered (Djordjevi¢ et al., 2016). At the
Letenka locality, there is a potential risk of population destruction due to its
proximity to an asphalt road, which raises the possibility of plants being picked
during flowering, as well as risks from road maintenance works. During the
latest road renovation, large amounts of stones, soil, and other materials were
dumped directly next to the plants. Additionally, intensive logging of larger
trees was observed at the site. This does not necessarily have to lead to the
destruction of this taxon population, as increased light availability and habitat
illumination are preferred by it; however, the immediate danger comes from
the physical destruction of plants due to machinery access and tree felling.

Epipactis leptochila (Godfery) Godfery subsp. neglecta Kiimpel,
Mitt. Arbeitskreises Heimische Orchideen 11: 30 (1982)

Synonyms: E. leptochila var. neglecta (Kiimpel) Gévaudan, E. neglecta
(Kiimpel) Kiimpel

General distribution

Epipactis leptochila subsp. neglecta is primarily distributed across Cen-
tral Europe, ranging from France in the west to Romania in the east, and from
Germany in the north to northeastern Italy and the mountains of northern
Greece in the south (Kiihn et al., 2019; POWO, 2025).

Within the Balkan Peninsula and the southern part of the Pannonian plain,
E. leptochila subsp. neglecta has been recorded in Hungary (Molnar, 2011), Slo-
venia (Dolinar, 2015), Croatia (Nikoli¢ et al., 2025), Serbia (Djordjevi¢ et al., 2016),
Montenegro (Radak et al., 2025), Greece (Antonopoulos & Tsiftsis, 2012), and
Romania (Ardelean et al., 2018).
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Figure 3. Epipactis leptochila subsp. neglecta
Photograph by B. Radak (22 July 2020, Serbia, Fruska Gora Mt., Popovica)

Distribution in Vojvodina Province

Fruska Gora Mt., Popovica, N45 10.909, E19 49.700, UTM 34TDRO00, 343
m a.s.l., 13 July 2018, coll. et det. B. Radak (BUNS 25686); Fruska Gora Mt.,
Popovica, N45 10.917, E19 49.678, UTM 34TDRO00, 343 m a.s.l., 04 July 2020,
B. Radak, A. Viku, J. Peskanov (field obs.); Fruska Gora Mt., Popovica, N45
10.929, E19 49.639, UTM 34TDRO00, 340 m a.s.1., 22 July 2020, coll. et det. B.
Radak, A. Viku, J. Peskanov (BUNS 25687)(Figure 3).

Epipactis leptochila subsp. neglecta was first documented in Serbia in
2016, with occurrences recorded on Golija Mt., in the vicinity of Ivanjica, on
Pobijenik Mt., near Priboj, and in the area surrounding Nova Varos. Subsequent
observations have confirmed its presence on Tara Mt., Zvijezda Mt., and
Jadovnik Mt. (Pordevi¢, 2021). To date, all known records of this taxon with-
in Serbia have been restricted to the Western and Southwestern regions of the
country. The recent discovery of E. leptochila subsp. neglecta in the area near
Popovica on Fruska Gora Mt. represents the first confirmed record for the Srem
region and the Vojvodina Province. This finding also constitutes the northern-
most documented occurrence of this taxon in Serbia, situated approximately
130 km north of its closest known localities in Western Serbia.
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Habitat and ecology

Epipactis leptochila subsp. neglecta was recorded at a single locality on
Fruska Gora Mt., specifically in the area near Popovica. The population of this
taxon developed within a beech-linden forest (Code A3.228 of the national
habitat classification), belonging to the Tilio-Fagetum submontanum (M. Janko-
vi¢ & Misi¢, 1960) Misi¢ 1972 community. The upper tree layer consisted of
only two species: Fagus moesiaca (K. Maly) Czeczott and 7. fomentosa, while
the understory layer of small trees and shrubs included, in addition to these
two species, A. campestre, A. platanoides, C. betulus, F. ornus, and S. pinnata.
During the initial recording year, the upper tree layer was composed approxi-
mately equally of beech and silver linden. However, in subsequent years, due
to logging activities, primarily targeting large beech trees, this community
underwent significant structural changes, resulting in nearly pure stands of
silver linden in some parts of the area. Depending on the specific microhabitat
where ramets of E. leptochila subsp. neglecta were observed, the herbaceous
layer cover ranged from very sparse to almost absent. The recorded herbaceous
species included Asarum europaeum L., Galium odoratum (L.) Scop., R. hypo-
glossum, H. helix, Mercurialis perennis L., as well as another orchid species
recently recorded for Fruska Gora Mt., E. purpurata. The preference of E.
leptochila subsp. neglecta for sites with poorly developed herbaceous layers
has also been confirmed in other parts of its distribution range (Ardelean et al.,
2018; Molnar, 2011; Petrova & Venkova, 2006). The geological substrate of the
locality consists of conglomerates, sandstones, limestones, clay, and tuffs,
while the soil type is classified as gray-brown podzolic. At the time of flower-
ing, the substrate was moderately moist with a thick layer of forest litter, and
the ramets grew under deep shade at an elevation of 340—343 meters a.s.l.

In Europe, E. leptochila subsp. neglecta develops in medium to deep shade
within beech and oak-hornbeam woodlands, thermophilous oak-hornbeam
forests, and other mesophilous deciduous or coniferous forests on dry to moist
calcareous soils, up to an altitude of 1500 m (Delforge, 2006; Kiihn et al., 2019;
Tsiftsis & Antonopoulos, 2017; VIcko et al., 2003). The habitat of this taxon
on Fruska Gora Mt., beech-linden forest, deep shade, and moderately moist
substrate, almost completely corresponds to its habitat preferences throughout
the rest of its range. The only deviation concerns the geological substrate, which
other authors report as exclusively calcareous, whereas at the Popovica local-
ity, a mixture of carbonate and silicate rocks was recorded. Such a situation
has already been documented in Western and Southwestern Serbia, where this
taxon grows on limestone-dolomite, ophiolitic mélange, Carboniferous and
Permian sandstones, Quaternary sediments, and schists-gneisses-phyllites
(Pordevi¢, 2021). In the mentioned regions of Serbia, this orchid has been
recorded in beech and spruce forests, as well as mixed beech and fir forests,
beech and spruce, and beech, fir, and spruce forests, at elevations ranging from
762 to 1404 m a.s.l. (Pordevi¢, 2021). Considering these data, the ecological
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range of E. leptochila subsp. neglecta in Serbia is significantly expanded by
the findings from FruSka Gora Mt., where it was found at altitudes approxi-
mately half as high and within a community where it had not previously been
recorded.

Population size and flowering time

This taxon was first recorded in the Fruska Gora Mt. area on 13 July 2018,
when only three ramets were registered within an area of 56 m? all in the ini-
tial flowering stage. Upon a subsequent field visit (04 July 2020), 20 ramets
were found, at which time the flower buds were formed, but flowering had not
yet commenced. A later field survey (22 July 2020) included an adjacent forest
area not covered during the previous visit, during which 21 flowering ramets
and four in bud were recorded. Considering the two surveyed areas in July
2020, the total recorded population of E. leptochila subsp. neglecta amounted
to 45 ramets over an area of 7597 m2 The observed increase in population size,
from three ramets in 2018 to 45 in 2020, is primarily attributable to the larger
survey area in the latter year. As only a small subset of the surveyed area was
investigated in 2018, it cannot be concluded whether the population truly in-
creased during this period.

Across the entire range of E. leptochila subsp. neglecta, flowering occurs
from June to early August (Delforge, 2006; Kiihn et al., 2019), while in Serbia
it has been recorded to flower from early July to early August (Pordevi¢, 2021),
which is consistent with the flowering period observed on Fruska Gora Mt.

Conservation status

This taxon is protected under the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES, 2025) and is listed in
Appendix 1. Epipactis leptochila subsp. neglecta is considered Endangered
in Slovakia (VI¢ko et al., 2003), Critically Endangered in the Czech Republic
(Grulich, 2017), and Near Threatened in Hungary (Molnar, 2011). In Serbia, it
is not legally protected, and its conservation status has been assessed as En-
dangered (Djordjevic et al., 2016).

In the Fruska Gora Mt., this orchid develops more deeply within the for-
est, away from forest trails frequently used by tourists and hikers, thus reduc-
ing the risk of collection. However, in recent years, intensive logging of large
trees, primarily beech, has been observed in the Popovica area, which has
already led to changes in the community structure, resulting in increasingly
light-exposed habitats. These conditions are not favorable by this taxon. Sim-
ilar negative impacts of inadequate forestry practices on the decline of its
populations have also been reported in Slovakia (Vicko et al., 2003).
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Epipactis purpurata Sm., Engl. FI. 4: 41 (1828), nom. cons.

Synonyms: E. latifolia var. bracteis-longioribus Lindl., E. latifolia var.
purpurata (Sm.) Nyman, E. latifolia subsp. purpurata (Sm.) K. Richt., Helle-
borine purpurata (Sm.) Druce

General distribution

The range of the species broadly encompasses the temperate zone of
Western and Central Europe, whereas it is rare in the Atlantic region. To the
west, it occurs from southern England and France, extending eastward to
Ukraine and Moldova. The northernmost limits of its distribution are found in
Denmark and Lithuania. To the south, its range descends to northern Spain
(Pyrenees Mts.), southern Italy (Pollino Mt.), and northwestern Greece (Gram-
mos Mt. and loannina) (AHO, 2018; Buttler, 1996; Delforge, 2006; Kiihn et al.,
2019; Tsiftsis & Antonopoulos, 2017).

On the Balkan Peninsula, as well as in the southern parts of the Pannonian
plain, this taxon is present in Hungary (Molnar, 2011), Slovenia (Dolinar, 2015),
Croatia (Nikolié et al., 2025), Bosnia and Herzegovina (Sabanovi¢ et al., 2021),
North Macedonia (Teoﬁlovskl 2023), Greece (Tsiftsis & Antonopoulos, 2017),
Romania (Sarbu et al., 2021), and Bulgaria (Petrova, 2011).

Distribution in Vojvodina Province

Fruska Gora Mt., Mackovac, N45 09.315, E19 33.947, UTM 34TCRS0,
329 m a.s.l., 02 July 2018, coll. B. Radak, A. Vlku, M. Prodanovi¢, det. B.
Radak (BUNS 25691); Fruska Gora Mt., Popovica, N45 10.907, E19 49.7009,
UTM 34TDRO00, 344 m a.s.1., 13 July 2018, coll. et det. B. Radak (BUNS 25692)
(Figure 4); Fruska Gora Mt., Popovica, N45 10.907, E19 49.709, UTM 34TDRO0,
344 a.s.l., 22 July 2020, B. Radak, A. Vlku, J. Peskanov (field obs.).

The first record of E. purpurata in Serbia was on Maljen Mt. (Djordjevic¢
et al., 2010) in Western Serbia. This species was later documented at numerous
localities in Northwestern, Western, and Southwestern Serbia (Pordevi¢, 2021).
Subsequently, it was also recorded on Radan ML. (Sabovljevi¢ et al., 2021) and
Kopaonik Mt. and Zeljin Mt. (Sabovljevi¢ et al., 2023) in Central Serbia, as
well as on Miro¢ Mt. (Sabovljevi¢ et al., 2024) in Northeastern Serbia. The
findings from the Mackovac and Popovica sites represent the first records for
the Srem region and Vojvodina Province, where this taxon has been docu-
mented in two different UTM 10x10 km squares. Additionally, these are the
northernmost distribution points of E. purpurata in Serbia, located approxi-
mately 115 km from Jablanik Mt., the closest known locality of this taxon
within the country (Pordevi¢, 2021).
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Figure 4. Epipactis purpurata
Photograph by B. Radak (13 July 2018, Serbia, Fruska Gora Mt., Popovica)

Habitat and ecology

Epipactis purpurata was recorded for the first time in the Vojvodina
Province at the Mackovac site on Fruska Gora Mt. Here, it develops in an al-
most pure stand of 7. tomentosa. Near this locality, other species, such as C.
betulus and Robinia pseudoacacia L., were recorded. At a somewhat greater
distance, communities with F. moesiaca and Quercus spp. were noted. Con-
sidering that pure stands of linden on Fruska Gora Mt. are of secondary origin,
the community in which E. purpurata was recorded probably originated as a
result of degradation, i.e., the cutting of beech-linden or mixed forests of linden,
beech, sessile oak, and hornbeam (Jankovi¢ & Misi¢, 1980). The stand where
the orchid was found was floristically very poor; the shrub layer was almost
undeveloped, and in the herbaceous layer only H. helix was present. Addition-
ally, forest litter was absent. The geological substrate consists of conglomerates,
sandstones, clays, and coal, while the pedological substrate was brown forest
soil. Ramets of E. purpurata developed under conditions of complete shade at
an altitude of 329 m a.s.l. This taxon was also recorded at the Popovica local-
ity, where it developed within the Tilio-Fagetum submontanum community,
under identical conditions as E. leptochila subsp. neglecta, for which this
habitat was initially described. The only difference appears at the microhabitat
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level, where ramets of E. purpurata consistently developed in areas without
any herbaceous vegetation, but with a thick layer of forest litter.

This taxon most commonly inhabits shady deciduous beech and hornbeam
forests, often their barest parts, as well as mixed or rarely coniferous forests
(e.g., Pinus nigra J. F. Arnold subsp. nigra), from sea level up to 1600 m a.s.1.
(Antonopoulos & Tsiftsis, 2012; Buttler, 1996; Delforge, 2006; Kiihn et al., 2019).
It develops mainly on deep, heavy, moist to moderately moist, acidic to neutral
substrates, primarily on clay and chalk (Buttler, 1996; Delforge, 2006; Dolinar,
2015; Kiihn et al., 2019; Vicko et al., 2003), but also on serpentine substrates
(Antonopoulos & Tsiftsis, 2012), as well as on sands and gravels, though par-
ticularly associated with clays (Harrap, 2016). The habitats in which E. purpu-
rata was found on Fruska Gora Mt., beech-linden forests and degraded linden
forests on a geological substrate composed of both carbonate and silicate and
metamorphic rocks, in deep shade, fully correspond to the habitat preferences
of this species throughout its range.

Epipactis purpurata has so far been recorded in Serbia in beech forests,
mixed forests of beech and fir, spruce forests, mixed forests of spruce, beech,
and fir, as well as oak forests, at altitudes ranging from 516 to 1413 m a.s.l.
(Pordevi¢, 2021). It has been found on very diverse geological substrates —
limestones, dolomites, and ophiolitic mélange (diabases, spilites, and dolerites;
gabbros; sandstones, clays, marls, and hornfels from the Jurassic period), flysch
(sandstones, siltstones, and marls), and harzburgites (Pordevi¢, 2021; Sabo-
vljevi¢ et al., 2023). Considering these data, E. purpurata was recorded for the
first time in Serbia on Fruska Gora Mt. within the Tilio-Fagetum submontanum
community, as well as in pure communities of silver linden forests of second-
ary origin. Furthermore, the altitudes recorded on Fruska Gora Mt. (329 and
344 m), where this taxon occurs, are the lowest measured so far in Serbia.

Population size and flowering time

Among the three newly recorded taxa for the region of Vojvodina and
Fruska Gora Mt., E. purpurata exhibits the smallest population. This taxon
was first recorded in the mentioned area on 2 July 2018 at the Mackovac local-
ity, where two ramets in the budding stage were found. Considering that they
grew only 20 cm apart, they likely belong to the same individual. At the second
locality (Popovica) during both field visits on 13 July 2018 and 22 July 2020,
two flowering ramets were recorded each time, spaced two to three meters
apart, suggesting that they may belong to two different plants (genets).

E. purpurata primarily flowers from July to September (Buttler, 1996;
Delforge, 2006; Dolinar, 2015; Kiihn et al., 2019), thus the flowering period of
this taxon in the Fruska Gora Mt. region aligns with that of the rest of its range.
In rare cases, in the United Kingdom, flowering has been recorded as early as late
June and as late as late September (Harrap, 2016), whereas in Greece, flowering
is limited to August (Tsiftsis & Antonopoulos, 2017).
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Conservation status

Epipactis purpurata is protected under the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES, 2025) and is
listed in Appendix II. Its conservation status on the global IUCN Red List is
assessed as Least Threatened (Rankou, 2011). In Bulgaria, it is classified as
Endangered (Petrova, 2011); in Slovakia, as Vulnerable (VIcko et al., 2003);
and in the Czech Republic and Hungary, as Near Threatened (Grulich, 2017;
Molnar, 2011). In Serbia, it is not legally protected, and its conservation status
is assessed as Critically Endangered (Djordjevic et al., 2010). Across its range,
the species is primarily threatened by negative forestry practices, logging, and
forest management (Molnar, 2011; VIcko et al., 2003), which in some countries
have led to drastic declines in population size or occupied area (Harrap, 2016).

In recent years, at the Popovica locality on Fruska Gora Mt., older trees,
mainly beech, have been cut, altering the character of the community. The
ground layer has also been physically disturbed due to timber extraction.

CONCLUSION

This paper presents the first confirmed records of three taxa of the genus
Epipactis (E. helleborine subsp. distans, E. leptochila subsp. neglecta, and E.
purpurata) on the Fruska Gora Mt., thereby expanding their known range to
the northern part of Serbia, specifically the Srem region, Vojvodina Province.
It was determined that these taxa occur in specific types of forest communities,
primarily beech-linden and mixed sessile oak forests, which is consistent with
their known preferences in other parts of their range. However, new habitat
types and geological substrates where these orchids occur have also been re-
corded in this part of Serbia. During the study period, a negative change in
habitat quality was observed due to the logging of older trees. This empha-
sizes the importance of conducting further detailed research and continuously
protecting natural habitats in this area to preserve floristic diversity and achieve
a more comprehensive understanding of the region’s biodiversity. Although
this study focused on Fruska Gora Mt., these Epipactis taxa may also occur in
other forested areas of Vojvodina, including the VrSac Mts. Future surveys in
these regions are needed to verify their presence and better understand their
distribution and habitat preferences across the Vojvodina Province.
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OPUTMHAJIHU YJIAHAK
TIpumiben: 15. 10. 2025.
ITpuxsahen: 24. 11. 2025.

I[MIPBU HAJIA3U TPU TAKCOHA POJA Epipactis (Orchidaceace)
3A BOJBOAUHY

bopuc B. PAIIAK, Josan M. ITEHLIKAHOB,
Anexca 3. BJIKY, I'opan T. AHAUKOB

VYuusepsuret y HoBom Cany
[TpuponHo-mareMaTHuku (GaKyJITeT
JlenaptmaHn 3a OMOJIOTH]y U €KOJIOTHjY
Tpr Hocureja O6panosuha 2, Hosu Cax 21000, Cpouja

PE3MME: Tokom nocnenmwux JerieHuja, 3Hadajad Opoj HoBUX BpcTa pona Epipactis
ommcaH je mupoM EBpornie. MHOre 01 THX BpcTa MO3HATE CY MO YCKOM apeairy pacipo-
cTpamerma. MehyTum, ca MHTEH3MBUPAKEM UCTPAKUBAA, IIPE CBETa y T00po ouyBa-
HUM IIyMaMa, OBH TAKCOHU Cy MPOHAJIAXCHU Ha HOBUM JIOKQJIUTETHMa, Y4ECTO BEOMa
yIaJbCHUM OJ] MECTA Ca KOjUX Cy IPBOOUTHO OTKPHUBEHH. Y TIOC/ICABHX [IETHACCT FOMHA,
MIPUCYCTBO HEKOJIIMKO HOBHX TaKCOHA poja Epipactis 3abenexeno je n'y Cpouju, npe
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cBera y 3amaJHoM Jeny neHtpaine CpOuje. OBaj paJ mpeacTaBiba MpBe Halla3e TPH
tTakcoHa pona Epipactis: E. helleborine subsp. distans, E. leptochila subsp. neglecta n
E. purpurata ca @py1ike rope, Y4uMe je 1o MpBYU IIyT HOTBP)EHO BUXOBO IPUCYCTBO
y ceBepHOj Cpouju (AyroHomHa [lokpajuna BojBoauna). Y pany je mprkaszaHa TUCTpH-
Oy11ja OBUX HOBOOTKPUBEHHX TaKCOHA y BOJBOIMHM, FEUXOBE €KOJIOLIKE M CTAHUIITHE
npedepeHuyje, Kao u ynopejHa aHaIu3a y OJHOCY Ha IIOCTOojehe eKOMIOIIKe MofaTKe
u3 1pyrux aenosa Cpouje. Takohe je nprKkasaHa BeIMYHHA BUXOBHX IOIyJIalnja Ha
®py1iKkoj ropu U NOTCHUMjAIHH YAKTOPH YrpoxKaBamba Koju OM MOINIM yTHLATH Ha
BIXOB OIICTaHaK Y TOM MoApyyYjy. TepeHcka HCTpakuBama, C UJbEM Malupamba Ipe-
craBHuKa nopoauue Orchidaceae, cipoBenieHa cy Ha mupeM noapydjy Opyuike rope
(Cpem, Bojonuna) y nepuoy o 2018. 1o 2025. rogune, o0yxBarajyhu cBe Bereranu-
OHE CE30HE W CBE THUIIOBE CTAHWIITA. M neHTH(HKAII]a HOBOOTKPUBEHNX TaKCOHA M3-
BpIIICHA je KOpUIIhemeM pelieBaHTHE JINTepaType, a 10 jejaH Bayuep MpUMepaKk CBaAKOT
TaKCOHa JICTIOHOBaH je y XepOapujymy BUNS-a. CBu TakcoHHU Cy 3a0€IIeKEHH Y YKYITHO
Tpu paznuuuta Y TM kBanpata Benuuune 10x10 km, npu yemy cy 3aje1HO PUCYTHH
jenuno y kBajapary 34TDROO. Epipactis helleborine subsp. distans je peructpoBaHa
Ha nokanuteTnma [lonmoBuna u Jletenka, rae pacte y3 uBHIle OyKOBO-THIIOBHX ITyMa
¥ MEUIOBUTHUX IIyMa KUTHaKa ca rpaboM | JIMIIOM, PeCIIeKTUBHO. Epipactis leptochila
subsp. neglecta 3abenexeHa je NCKIbYUnBO y Onr3uau [lorosuiie, yHyTap OyKOBO-JIH-
noBe nryme. OBaj TakCcOH MMa HajBehy nmomynanunjy meljy HOBOOTKpHBEHHMa, ca 45 11Be-
tajyhux m3ganaka abenexxenux 2020. romune. Tpehu Takcon, E. purpurata, peructpoBan
je Ha J1Ba JokayiuTeTa — Ha MaukoBity 1 y 6nusunu [lonosuie. OBa BpcTa HMa HajMarby
nonyJanujy Mel)y HoBOOTKpUBEHUM TaKCOHHMMA, ca CaMo YeTHpH 1BeTajyha u3ganka
3abenexxena 2018. roquHe Ha [Ba pa3IHUHNTa JoKaauTeTa. Bpera je mponahena y Gyko-
BO-JIUTIOBUM IlIyMama, Kao My YHCTHM JIMTIOBUM cacTojuHama. Exomnormike npedepen-
L[je CBUX HOBOOTKPUBEHUX TAKCOHA OII0OBAPajy OHMMa U3 IPYTUX JEJ0Ba HbUXOBUX
apeaia, naxo cy y nopehemy ca ocrarkom CpOuje 3a0erekeH! HOBH THIIOBH 3aje/IHU-
11a, FeoJIOKKX MOUIOra UM HaIMOPCKHX BHCHHA Ha KojuMa ce jaBibajy. Ha cBum
MCTPaXXMBAaHUM JIOKaIUTeTHMa puMelieHa je Aerpajaluja CTaHUIITa, IIPBCHCTBCHO
M3a3BaHa CEYOM CTapHjUX cTadala, ITo je JOBEJO 10 IPOMEHa Y KapaKTepy HOjeANHUX
OMJBHUX 3ajeHHIIA Y TIEPHOLY O] 2018. 10 2025. ronuHe, Kajaa cy UCTpaKMBamba CIpo-
BeneHa. C 003MpoOM Ha TO Ja ce HOBH TAaKCOHM pofia Epipactis, ka0 M HOBH JIOKAIUTETH
Beh mo3HaTux, u 1ajbe OTKpUBajy mupom CpOuje n OKOIHUX 3eMajba, OIPaBIaHo je
npeTnocTaBuTH Aa Opyiika ropa u Aajbe CKpUBa lUXOBE HOBE JIOKAJIUTETE.

KIBYUHE PEYU: Epipactis helleborine subsp. distans; Epipactis leptochila subsp.
neglecta; Epipactis purpurata; ®pymka ropa; Cpouja; Cpem
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