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Distribution and conservation status of some rare and threatened orchid
taxa in the central Balkans and the southern part of the Pannonian Plain

Vladan Djordjevi¢, Dmitar Lakusi¢, Slobodan Jovanovi¢ & Vladimir Stevanovi¢

Summary: Along with being a centre of plant species diversity and endemism, the Balkan Peninsula
is one of the parts of Europe with the highest number of orchid taxa. However, the orchid flora in
the central Balkans has not been sufficiently studied. The paper presents the distribution of ten rare
and threatened taxa of Orchidaceae in the central Balkans and the southern part of the Pannonian
Plain: Anacamptis papilionacea, Epipactis palustris, E. purpurata, Epipogium aphyllum, Goodyera repens,
Gymnadenia frivaldii, Ophrys apifera, O. insectifera, Orchis militaris and O. spitzelii subsp. spitzelii. In
addition to field investigation, checking and revision of herbarium material, literature sources were also
used for supplementing distribution data. The distribution maps of these taxa in the central Balkans
(Serbia and Kosovo region) and the southern part of the Pannonian Plain (Vojvodina) are created on
a 10km x 10km UTM grid system. Data concerning their habitat preferences, population size and
the estimated [UCN conservation status in the study area are provided.

Keywords: Orchidaceae, phytogeography, IUCN conservation status, Balkan Peninsula

The orchid family is one of the largest and most diverse families in the plant kingdom with estimates
of about 28 000 species distributed in about 763 genera (CHASE et al. 2015; CHRISTENHUSZ &
Byng 2016). According to HAgsater & DumonT (1996), over 300 orchid species occur in
Europe, North Africa and Near East. The reported number of orchid taxa that are distributed in
Europe varies, depending on the applied taxonomic concepts, from 116 species and 59 subspecies
(Moore 1980) to ca. 250 species and subspecies (BuTTLER 1991). The Balkan Peninsula is a
centre of plant species diversity and endemism (FrajmaN et al. 2014) as well as one of the parts
of Europe with the highest number of orchid taxa (HAgsater & DumonTt 1996). Although
Mediterranean floristic elements with numerous species endemic to the Aegean part of Greece
prevail, a significant number of European or Eurasian orchid species is present as well, whereas
a number of orchids of central or northern European origin form their southern distributional
limits in the Balkan Peninsula.

The first data about orchid flora in the central Balkans and the southern part of the Pannonian
Plain were provided by the botanist Josif Pan¢i¢ and his students in the mid-19* century (PANCI¢
1856, 1865, 1874, 1884). In the second half of the 19* century, important information about
orchid taxa in the vicinity of Nis (eastern Serbia) was provided by PETrOVIC (1882, 1885) and
in the vicinity of Novi Sad (Vojvodina province) by Zorkdczy (1896) as well. Later, in the first
half of the 20" century, data about orchid distribution were published by the following authors:
Frrtscu (1909), KosaNin (1910), Abamovié (1911), Jurisié (1923), NovAk (1926) and Havex
(1933). Moreover, numerous floristic and vegetation papers and theses offer significant insights
into the distribution of orchids in Serbia and Kosovo region (e.g. Gaji¢ 1983, 1986; RexHEPT
1986, 2013; Krivosey 1989, 1997; StevanoviC et al. 1991; Lakus$i¢ 1993; RanpeLovic 2002;
Tomovi¢ et al. 2007; Durakr 2008; Lazarevi¢ 2009; Zrarkovi¢ 2011). The last papers
published about orchids of former Yugoslavia (GoLz & ReinuHARD 1986; Parorry 1992)
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provided notes on the taxonomy and distribution of some orchid species, albeit mostly from
other parts of former Yugoslavia (Croatia, Slovenia, Montenegro), whereas the species from
Serbia and Kosovo region were not investigated as extensively. However, the most detailed
overview of orchids in Serbia and Kosovo region is presented in the 8" volume of Flora of SR
Serbia (D1kLi¢ 1976), where the author noted 54 species and 12 subspecies within 22 genera.
In the last decades, several new orchid taxa have been recorded in the flora of Serbia for the first
time, e.g. Ophrys insectifera L. (KaRADZIC et al. 2000), Epipactis purpurata Sm. (DjorDJEVIC et al.
2010), Neotinea x dietrichiana (Bogenh.) H.Kretzschmar, Eccarius & H.Dietr. (DjorDJEVIC et al.
2012), Dactylorhiza fuchsii (Druce) So6 (DjorDyevIC et al. 2014), Epipactis distans Arv.-Touv.,
E. pontica Taubenheim, E. leptochila (Godfery) Godfery subsp. neglecta Kiimpel (DjorpjEVIC
et al. 2016a), and E. muelleri Godfery (DjorpyEVIC 2016).

Some of the areas that were most investigated in terms of orchids in Serbia and Kosovo region are
Mt Fruska Gora (CorLovié-ParaBuckr 1958; OBrapovI¢ 1966; OBRADOVIC et al. 1983; Savié
1998; Savic et al. 2008), eastern and southeastern Serbia (Abamovi¢ 1911; Hirr 1985; PONERT
2014), Mt Kopaonik (Lakusi¢ 1993), Mt Prokletije (AMipz1¢ & Panykovi¢ 2003) and Valjevo
mountain range (DJorRDJEVIC et al. 2016¢). The latest study concerning orchid flora dealt with
ecology, distribution and abundance patterns of orchids in grasslands and herbaceous wetlands
in western Serbia (DjorDpyEVIC et al. 2016b). Generally, it can be considered that the orchid flora
in Serbia and Kosovo region is not sufficiently studied and that the data on the distribution of
orchid species are far from complete.

In Serbia, 59 orchid taxa are protected by national legislation (ANoNyMous 2010), out of which
41 are strictly protected and 18 protected. According to the Red Data Book of Flora of Serbia
(StEVANOVIC 1999), two orchid taxa were considered to be extinct on the territory of Serbia:
Ophrys lutea Cav. subsp. minor (Tod.) O.Danesch & E.Danesch and Orchis spitzelii Sauter ex
W.Koch subsp. spitzelii. A taxon supposed to be extinct is Ophrys holoserica (Burm. f.) Greuter
subsp. holoserica, whereas four taxa are estimated to be critically endangered in Serbia, i.e. Ophrys
mammosa Desf., Epipactis atrorubens (Hoffm. ex Bernh.) Besser subsp. borbasii (So6) Soé,
Cypripedium calceolus L. and Herminium monorchis (L.) R.Br. (STEVANOVIC 1999).

This paper reports on new records of ten orchid taxa in the central Balkans and the southern
part of the Pannonian Plain. The aims were: ) to present the currently known distribution; II)
to provide a detailed overview of the findings of these taxa obtained by field surveys as well as
by the review and revision of herbarium material and literature sources, and I1I) to propose the
IUCN conservation status of these taxa in Serbia and Kosovo region.

Materials and methods

The study area includes the southern part of the Pannonian Plain (the part of Serbia north of the
rivers Sava and Danube, i.e. Vojvodina province), the central part of the Balkan Peninsula, i.e. the
part of Serbia south of the rivers Sava and Danube, as well as Kosovo region. The study is based
on fieldwork between 1995 and 2017. In addition to the field survey, the distribution data were
supplemented by checking and revision of herbarium material deposited in the Herbarium of the
Institute of Botany and Botanical Garden ‘Jevremovac’, University of Belgrade [BEOU] and the
Herbarium of the Natural History Museum in Belgrade [BEO] as well as by literature sources.
The identification and revision of orchid taxa were performed according to BuTTLER (1991) and
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DeLFORGE (2006), whereas nomenclature followed the World Checklist of Kew Gardens (WCSP
2016). The collected plant material was deposited in the Herbarium of the Institute of Botany
and Botanical Garden ‘Jevremovac’, University of Belgrade [BEOU].

During field investigations, we used Garmin eTrex 30 handheld GPS device in WGS84 format
to determine geo-coordinates (longitude, latitude) and altitude. The distribution of each orchid
taxon in Serbia and Kosovo region was presented on the grid map with squares of 10km x 10 km,
using the Universal Transverse Mercator (UTM) projection, grid zone 34T. New records
represent findings of orchid species that have not been registered in the literature for individual
UTM squares so far. In addition, we provided an overview of new localities of some species of
the same UTM squares, and we confirmed the presence of some species that had been recorded
in literature long ago but were not documented by herbarium material. Distribution data were
coded using 15 geographical provinces of Serbia and Kosovo region defined by Markovi¢ (1970).

During field surveys, we determined the abundance of each orchid species by counting the total
number of flowering individuals. In order to estimate the regional conservation status of the
presented orchid species in Serbia and Kosovo region, we applied the Red List Categories and
Criteria of IUCN (2012).

Results and Discussion

The detailed review of distribution data along with distribution maps of 10 orchid taxa belonging
to 7 genera in Serbia and Kosovo region is provided (Figs 1-2).

Anacamptis papilionacea (L.) R.M. Bateman, Pridgeon & M.W. Chase
New and unpublished records:

NW Serbia: Mt Jablanik, Bebi¢i, 44.19218°N, 19.69848°E, UTM CP99, 615m, ass.
Arrhenatheretum elatioris, limestone, exp. SW, incl. 25°, 2 individuals, 17 May 2013, coll./
det. V. Djordjevi¢ [BEOU-17143]; Mt Maljen, Kraljev sto (Crna Kamenica), 44.11296°N,
20.04489°E, UTM DP28, 932 m, Chrysopogono grylli-Danthonion alpinae grassland, serpentine,
May 2014, pers. comm. and photo documentation M. Radakovi¢, det. V. Djordjevi¢; Mt Maljen,
Planinica, UTM DP28, 450 m, meadows, serpentine, 28 May 1995, coll. S. Jovanovi¢, T. Zonji¢,
det. V. Djordjevi¢ [BEOU-1421/95]; Valjevo, UTM DQO00, Apr 1875, coll. ]. Panci¢ [BEOU-
14265];

W Serbia: Catak, Mili¢evci (Rozanj), 43°59'24.5°N, 20°21'27.4"E, UTM DP47, 533 m,

serpentine, May 2016, pers. comm. and photo documentation D. Petrovi¢, det. V. Djordjevié;

Sumadija: Gornji Milanovac, Brusnica, UTM DP57, 21 May 1988, coll. M. Gati¢ [BEOU];
Mt Venéac, UTM DQG60, May 1914, coll. Th. Soska [BEOUJ; Mt Kotlenik, Oplani¢i (the road
to Trgoviste), UTM DP74, 01 Jun 2016, coll. S. Krdzi¢ [BEOU-17259];

Pomoravlje: Ram, UTM EQ26, 07 Jun 1957, coll. unknown, det. V. Djordjevi¢ [BEOU]J;

Kosovo region: Prizrenska Bistrica, UTM DM96, 09 Jun 1923, coll. Th. Soska, det. V. Djordjevi¢
[BEOU] (Fig. 1A).

Anacamptis papilionacea is a Mediterranean species distributed east to the Caspian Sea, south to
North Africa and north to the foothills of the Alps (DELFORGE 2006). According to KRETZSCHMAR
etal. (2007), A. papilionacea subsp. papilionacea extends in the Apennine and Balkan Peninsula
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reaching SW Romania and the Alps in the north, with isolated records having been made in
north Turkey. The new localities on Mt Jablanik (Bebi¢i) and Valjevo represent the westernmost,
the locality Ram represents the northernmost, whereas the locality Prizrenska Bistrica is the
southernmost limit of the species’ distribution in Serbia and Kosovo region. This species has
been recorded so far in: NW Serbia: Mt Maljen (Brezde) — UTM DP29 (Sicunov 1977);
Mt Suvobor (Slavkovica) — UTM DP39 (Koji¢ 1959); Sumadija: vicinity of Belgrade (Panci¢
1865); Belgrade (Topcider) — UTM DQ55 (Dikri¢ 1976); Jelenac— UTM DQ71 (Koji¢ 1959);
Kozelj — UTM DP49 (Koji¢ 1959); Bukulja— UTM DQG60 (Gaji¢ 1965); Kragujevac — UTM
DP97 (DikiLi¢ 1976); Mt Rudnik (Mutanj) — UTM DP58 (Brkovi¢ 2015); Central Serbia:
Mt Pasja¢a — UTM EN57 (Ruzi¢ 1983); Mt Vidojevica — UTM EN47 (Ruzi¢ 1983); NE
Serbia: Kladovo — UTM FQ24 (DikLi¢ 1976); Djerdap — UTM FQO04, FQ14 (PeTRIC et al.
2010); Mt Stol — UTM EP99 (BLeci¢ & Tari¢ 1960); E Serbia: Ni§ (Banjsko Polje — UTM
EN89, Selicevica — UTM EN78) (PeTrOVIC 1882; DIkLi¢ 1976); Knjazevac — UTM FP02
(DikLi¢ 1976); Mt Suva planina — UTM EN98 (RanpeLovIC et al. 2000); S Serbia: Vranje —
EN71 (Dikri¢ 1976); Predejane, the Predejanska river — UTM EN94 (HiLL 1985; TriCkovi¢
2001); Grdelica Gorge, Palojce — UTM EN84, EN94 (Sari¢ & Dikri¢ 1986); Kosovo region:
Leposavi¢ (Ibar) — UTM DN87 (Propanovi¢ 2006); Pristina (Mt Grmija) — UTM EN12
(Krivosey 1989); Mt Prokletije — UTM DN21 — rough position (Amipzi¢ & Panykovié 2003);
Pastrik (¢uka Canak) — UTM DMG67 (Rexuept & Ruzic 1985). In total, A. papilionacea has been
recorded in 33 10 x 10 km* UTM grid cells in Serbia and Kosovo region (Fig. 1A).

Estimated regional conservation status in Serbia and Kosovo region: Near Threatened — N'T.
Epipactis palustris (L.) Crantz
New and unpublished records:

NW Serbia: Mt Maljen, Stoji¢i (Razana Railway Station), 44.06059°N, 19.90911°E, UTM
DP17, 493 m, ass. Junco inflexi-Menthetum longifoliae, conglomerates, gravels, sands and
limestones, exp. NE, incl. 5°, 8 individuals, 01 Jul 2005, 01 Jul 2013, coll./det. V. Djordjevi¢
[BEOU-17144, 17145]; Mt Maljen, Mr¢i¢i (Velika livada), 44.06743°N, 19.91781°E, UTM
DP17, 505 m, ass. Phragmitetum communis, conglomerates, gravels, sands and limestones, exp. E,
incl. 5°, 16 individuals, 01 Jul 2013, coll./det. V. Djordjevi¢ [BEOU-17146]; Mt Jablanik,
Vujinovaca, UTM CP99, 20 Jul 1912, coll. M. Gradojevi¢, rev. V. Djordjevi¢ [BEO-35081,
35082);

W Serbia: Mt Zvijezda, Predov Krst, 43.94011°N, 19.30967°E, UTM CP66, 1086 m, ass.
Equiseto palustris-Eriophoretum latifolii, limestone, marly limestones and marls, exp. N, incl. 5°,
more than 300 individuals, 27 Jun 2013, coll./det. V. Djordjevi¢, M. Josipovi¢ [BEOU-17153];
Mt Zvijezda, Dikava — Kozulja (Veljov bunar: Purjacine), 43°53'44.5"N, 19°1923"E, UTM
CP66, 1268 m, hygrophilous meadow with Filipendula ulmaria, Carex paniculata, Cirsium spp.,
Equisetum sp., 10-20 individuals, 12 Jul 2016, coll./det. E. Kabas, S. Djurovi¢ [BEOUJ; Mt Tara,
Cemerista, 43°54’54.1"N, 19°23'23.6’E, UTM CP76, 1190 m, hygrophilous meadow with
Glyceria sp., Juncus conglomeratus, Mentha longifolia, Tussilago farfara, more than 50 individuals,
13 Jul 2016, coll./det. E. Kabas, S. Djurovi¢ [BEOU]; Mt Zlatibor, Gornja Bela Reka (Zmijnjak),
43.58825°N, 19.86816°E, UTM DP02, 940 m, ass. Junco inflexi-Menthetum longifoliae, cherts,
exp. W, incl. 10°, 2 individuals, 14 Jul 2015, coll./det. V. Djordjevi¢ [BEOU-17147]; Mt Zlatibor,
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Figure 1. Distribution of orchid species in Serbia and Kosovo region (white dot — new and unpublished data; black
dot — published data). A — Anacamptis papilionacea; B — Epipactis palustris; C — E. purpurata; D — Epipogium aphyllum;
E — Goodyera repens; ¥ — Gymnadenia frivaldii.

Gornja Bela Reka (Pe¢), 43.56658°N, 19.88518°E, UTM DP02, 1120 m, ass. Eriophoretum
latifoliae with Molinia caerulea, cherts, exp. SE, incl. 20°, 23 individuals, 14 Jul 2015, coll./det.
V. Djordjevi¢ [BEOU-17148]; Mt Zlatibor, Bela Reka, UTM DP02, Jul 1906. coll. unknown,
det. V. Djordjevi¢ [BEOUJ; Uzice, Kremna, UTM CP85, meadows, coll. K. Urosevi¢, 7. Jurisié,
rev. V. Djordjevi¢ [BEO-35064]; Mt Radocelo, Mirilovac — Gobelj (Beskovac), 43.46507°N,
20.47523°E, UTM DP51, 1334 m, ass. Eriophoro-Caricetum paniculatae, metamorphosed quartz-
conglomerates, exp. SE, incl. 20°, 4 individuals, 11 Jul 2016, coll./det. V. Djordjevi¢ [BEOU-
17249]; Mt Radocelo, Mirilovac — Gobelj (Beskovac), 43.46636°N, 20.47684°E, UTM DP51,
1338 m, ass. Eriophoro-Caricetum paniculatae, metamorphosed quartz-conglomerates, exp. E,
incl. 20°,11 individuals, 11 Jul 2016, coll./det. V. Djordjevi¢ [BEOU-17250]; Mt Golija, Biser
voda, UTM DNS59, 7 Aug 2016, pers. comm. and photo documentation S. Krdzi¢; Raska,
Brvenica (Babin Do), UTM DPG60, 01 Jul 2016, coll. S. Krdzié [BEOU-17260];

SW Serbia: Mt Jadovnik, MiloSev Do (Gvozd), 43.32401°N, 19.78073°E, UTM DNO09,

1216 m, ass. Eriophoro-Caricetum paniculatae, ophiolitic mélange (sandstones, shales, marls
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and cherts of the Jurassic period), exp. E, incl. 30°, 9 individuals, 04 Jun 2013, coll./det.
V. Djordjevi¢ [BEOU-17149]; Mt Jadovnik, Sopotnica (church), 43.30600°N, 19.73700°E,
UTM CN99, 994 m, hygrophilous meadow with Deschampsia cespitosa, Equisetum palustris,
Carex spp., ophiolitic mélange (sandstones, shales, marls and cherts of the Jurassic period), exp.
SE, incl. 5°, 146 individuals, 20 Jul 2014, coll./det. V. Djordjevi¢ [BEOU-17150]; Jabuka,
Katuniste, 43.34643°N, 19.51986°E, UTM CP80, 1247 m, ass. Eriophoretum latifoliae, porphyry
and quartz-porphyry, exp. N, incl. 15°, more than 150 individuals, 30 Jul 2013, coll./det.
V. Djordjevié [BEOU-17152];

Banat: Belgrade, Borca (Veliko Blato), UTM DQ56, DQG66, Jul 2015, pers. comm. and photo

documentation M. Jovanovié;
Sumadija region: Kragujevac (Olovak), UTM DP97, Jul 1851, coll. J. Pan¢i¢ [BEOU-14364];
NE Serbia: Mt Beljanica, UTM EP58, 1872, coll. J. Pan¢i¢, rev. V. Djordjevi¢ [BEOU-14356];

E Serbia: Mt Stara planina, Jelovica (Lice — Ravniste: Jelovicka River Valley), UTM FN48,
fen community near the river in the zone of beech forests, silicates, 02 Oct 2015, coll./det.
M. Niketi¢, S. Vukoji¢i¢, G. Tomovi¢, S. Durovi¢ [BEOU-43747]; Mt Stara planina, Donji
Krivodol, UTM EN57, 12 Jun 2010, pers. comm. B. Joti¢); Mt Stara planina, Crni Vrh (Trnovski
trap — Kozarnica), 43°23'44"N, 22°36’19”E, UTM FP30, 994 m, 26 Jul 2013, pers. comm. and
photo documentation A. Nahirni¢;

SE Serbia: Babusnica, Crvena Jabuka, UTM FNI15, Jul 2016, pers. comm. and photo
documentation V. Jana¢kovi¢, D. Stojanovi¢ (Fig. 1B).

Epipactis palustris is distributed throughout Europe, but it is extremely rare in the southern
Mediterranean region (JACQUEMYN et al. 2014). Although ButTLER (1991) and DELFORGE
(2006) noted that this species grows mainly on alkaline soils (mostly lime-rich), E. palustris was
found to grow on both calcareous and non-calcareous geological substrates in Serbia (DjorDjEVIC
etal. 2016b). The new locality on Mt Zvijezda (Predov krst) constitutes the westernmost limit,
whereas the locality on Mt Stara planina (Donji Krivodol) represents the easternmost limit of the
species’ distribution in Serbia and Kosovo region. Furthermore, the new localities on Mt Maljen
and Mt Jablanik represent the single known localities of this species in NW Serbia, whereas the
locality Kragujevac (Olovak) is the single known locality in the region of Sumadija. We confirmed
the presence of this species in the vicinity of Belgrade, bearing in mind that many years after the
first report (PANCIC 1865) this species wasn’t registered in Belgrade region and was considered
an extinct species. Epipactis palustris has been found in Serbia so far in: Backa: Backi vinogradi —
UTM DS10 (Lakusi¢ 1999); Senta — UTM DR28 (Lakusic¢ 1999); Suboticka pes¢ara — UTM
CS90 (Butorac 2003); Rumenka — UTM DRO1 (Lakus$i¢ 1999); Futog (Futoske $ume) —
UTM CR91 (Lakusi¢ 1999); Novi Sad (Ratno ostrvo) — UTM DR11 (Savi¢ 1998; Lakusié
1999); Banat: Belo Blato — UTM DR51; Deliblato Sands (Grebenac — UTM EQ17; Kajtasovo
— UTM EQ26; alongside the Danube river —- UTM EQ16) (D1kL1i¢ 1976; Gaji¢ 1983; Lakusic
1999); Srem: Mt Fruska Gora (Cortanovei — UTM DR20) (OBraDOVIC 1966; Dikrié 1976;
Savi¢ 1998; Lakusi¢ 1999); W Serbia: Mt Zlatibor — UTM CP94 (Urosevi¢ 1949); Raska
(Trnava) — UTM DNG9 (VELjKOVIC et al. 2016); SW Serbia: Tutin (Stavica) — UTM DN45
(PETKOVIC 1983); Sjenica (Ljuta bara: above Cari¢ina) — UTM DNO08 (Lakusi¢ 1999); Pester
(Karajukica bunari — UTM DN27; Begov lug — UTM DN36) (Lazarevi¢ 2009; Lazarevié
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2016); NE Serbia: Resava — UTM EP38 (Lakusi¢ 1999); Strmosten — UTM EP48 (Lakusi¢
1999); the confluence of the Zlotska and Beljanska rivers — UTM EP77 (Lakusic¢ 1999); E Serbia:
Mt Vidli¢ (Basarski kamik) — UTM FN38 (Lakus$i¢ 1999); Ni§ — UTM EN79 (Lakusi¢ 1999);
Visok Izatovac — UTM EN57 (Lakus$i¢ 1999); Jelasnica— UTM EN89 (NikeTi¢ 1986; Lakusic
1999); Mt Stara planina — UTM FP30, FN49 (PeTrROVIC 1882; DIkLi¢ 1976; Lakusi¢ 1999);
Mt Suva planina — UTM EN98 (Ranperovic et al. 2000); SE Serbia: Vlasina plateau — UTM
EFNO02 (RanpeLovIC 2002); Pcinja, Trgoviste (Vrazji Kamen) — UTM EM89 (Zrarkovi¢ 2011);
Kosovo region: Mt Sar planina (Dragas — UTM DM75; Restelica— UTM DM74; Sevee — UTM
DM97; Malo Borée — UTM DM97; Ostrovica — UTM DM97; Strbagki Jelovarnik — UTM
EMO07) (NikorLi¢ & Dikri¢ 1979; Sarié¢ & Dikrié 1986; Lakusi¢ 1999; Lazarevi¢ 2016). In
total, E. palustris has been recorded in 53 10 x 10km? UTM grid cells in Serbia and Kosovo
region (Fig. 1B).

Estimated regional conservation status in Serbia and Kosovo region: Near Threatened — N'T.
Although the distribution of this taxon in Serbia and Kosovo region is extensive, the number of
individual records in each grid cell is low.

Epipactis purpurata Sm.
New and unpublished records:

NW Serbia: Mt Jablanik, Vujinovaca (Bebi¢i), UTM CP99, c. 500 m, ass. Fagetum montanum,
fewer than 5 individuals, Jul 2014, pers. comm. and photo documentation M. Mrvaljevié;

W Serbia: Mt Tara, Mitrovac, 43.92081°N, 19.41971°E, UTM CP76, 1105 m, ass. Piceo-
Fago-Abietetum, limestone, exp. E, incl. 10°, 2 individuals, 16 Jul 2013, coll./det. V. Djordjevi¢
[BEOU-17052]; Mt Tara, Tisovo brdo — Barski do, 43.91849°N, 19.44393°E, UTM CP76,
1145 m, ass. Piceo-Fago-Abietetum, limestone, exp. NE, incl. 15°, 9 individuals, 26 Jul 2016,
coll./det. V. Djordjevi¢ [BEOU-17251]; Mt Tara, Mitrovac (De¢je oporaviliste — Manita ravan),
43.91703°N, 19.41591°E, UTM CP76, 1100 m, ass. Piceo-Fago-Abietetum, limestone, exp.
SW, incl. 2°, 2 individuals, 26 Jul 2016, coll./det. V. Djordjevi¢ [BEOU-17252]; Mt Tara,
Nikoli¢i (Reljin vrh), 43.86347°N, 19.34766°E, UTM CP65, 1140 m, ass. Piceo-Fago-Abictetum,
limestone, exp. N, incl. 25-30°, 10 individuals, 28 Jul 2016, coll./det. V. Djordjevi¢ [BEOU-
17256]; Mt Zvijezda, Kameno Brdo — Stare kude, 43.95823°N, 19.31923°E, UTM CP66,
1215 m, ass. Piceo-Fago-Abietetum, limestone, exp. E, incl. 10°, 2 individuals, 27 Jul 2016,
coll./det. V. Djordjevi¢ [BEOU-17253]; Mt Zvijezda, Kicelj — Kameno Brdo, 43.95237°N,
19.32443°E, UTM CP66, 1182 m, ass. Piceo-Fago-Abietetum, limestone, exp. NE, incl. 10°, 2
individuals, 27 Jul 2016, coll./det. V. Djordjevi¢ [BEOU-17254]; Mt Zvijezda, Kicelj — Stare
Kuée, 43.95681°N, 19.32489°E, UTM CP66, 1120 m, ass. Piceo-Fago-Abietetum, limestone, exp.
SE, incl. 10°, 2 individuals, 27 Jul 2016, coll./det. V. Djordjevi¢ [BEOU-17255];

SW Serbia: Mt Jadovnik, Sopotnica (Osoje), 43.29223°N, 19.74319°E, UTM CN99, 1108 m,
ass. Fagetum montanum, ophiolitic mélange (sandstones, shales, marls and cherts of the Jurassic
period), exp. W, incl. 15°, 2 individuals, 25 Jul 2013, coll./det. V. Djordjevi¢ [BEOU-17047];
Mt Jadovnik, Sopotnica (Osoje), 43.29183°N, 19.74213°E, UTM CN99, 1100 m, ass. Fagetum
montanum, ophiolitic mélange (sandstones, shales, marls and cherts of the Jurassic period), exp. N,
incl. 20°, 6 individuals, 25 Jul 2013, coll./det. V. Djordjevi¢ [BEOU-17048]; Mt Jadovnik,
Sopotnica (Kaldrma), 43.29423°N, 19.74047°E, UTM CN99, 1032 m, ass. Fagetum montanum,
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ophiolitic mélange (sandstones, shales, marls and cherts of the Jurassic period), exp. NW, incl.
20°, 2 individuals, 26 Jul 2013, coll./det. V. Djordjevi¢ [BEOU-17049]; Mt Kamena Gora,
Belo Borje (Plandiste), 43.29028°N, 19.55240°E, UTM CN89, 1413 m, ass. Piceetum excelsae,
limestone, dolomitic limestones and dolomites, exp. SE, incl. 5°, 4 individuals, 27 Jul 2013, coll./
det. V. Djordjevi¢ [BEOU-17050]; Mt Kamena Gora, Cijepci, 43.28940°N, 19.56247°E, UTM
CNB89, 1224 m, ass. Fagetum montanum, limestone, dolomitic limestones and dolomites, exp.
N, incl. 20°, 2 individuals, 28 Jul 2013, coll./det. V. Djordjevi¢ [BEOU-17051]; Mt Pobijenik,
Ober (hunting lodge), 43.51229°N, 19.53324°E, UTM CP81, 1171 m, ass. Abieti-Fagetum,
limestone, exp. E, incl. 20°, 4 individuals, 25 Jul 2015, coll./det. V. Djordjevi¢ [BEOU-17163];
Mt Pobijenik, Ober (hunting lodge), 43.51283°N, 19.53369°E, UTM CP81, 1152 m, ass.
Abieti-Fagetum, limestone, exp. NE, incl. 25°, 7 individuals, 25 Jul 2015, coll./det. V. Djordjevi¢
[BEOU-17164]; Mt Pobijenik, Lisa stena (Njivice), 43.51266°N, 19.53995°E, UTM CP81,
1141 m, ass. Abieti-Fagetum, limestone, exp. N, incl. 20°, 4 individuals, 25 Jul 2015, coll./det.
V.Djordjevi¢ [BEOU-17165] (Fig. 1C).

Epipactis purpurata is distributed in the temperate zone of western and central Europe, where
it occurs north to Denmark, Britain and the Baltic States, west to France and south to the
Alps, Balkans and Transylvania in Romania (Rankou 2011). It has recently been found on
Mt Grammos, close to the Greek-Albanian border (ANToNOPOULOS & T'siersis 2012). This
species has been found in NW Serbia: Mt Maljen (Bukovi) — UTM DP18 for the first time
in Serbia (DjorpyEVIC et al. 2010). The new localities on Mts Tara and Zvijezda represent the
westernmost limits, the locality on Mt Jablanik is the northernmost, whereas the localities on
Mts Jadovnik and Kamena Gora constitute the southernmost limits of the species’ distribution in
Serbia and Kosovo region. It may be assumed that E. purpurata has a wider distribution in Serbia
and Kosovo region and the neighboring countries (Bosnia and Herzegovina and N Montenegro),
due to the presence of potentially suitable habitats. Currently, E. purpurata has been recorded in
eight 10 x 10km* UTM grid cells in Serbia and Kosovo region (Fig. 1C).

Estimated regional conservation status in Serbia and Kosovo region: Vulnerable — VU
Blac(i,ii,iii,iv) + 2ac(i,ii,iii,iv).

Epipogium aphyllum Swartz

New and unpublished records:

SW Serbia: Mt Zlatar, Runjeva glava (Kurpéusko vrelo), 43.42826°N, 19.78979°E, UTM
DPO00, 1267 m, ass. Abieti-Fagetum, limestone, exp. N, incl. 10°, 2 individuals, 23 Jul 2014,
coll./det. V. Djordjevi¢ [BEOU-17154] (Fig. 1D).

Epipogium aphyllum is a mycoheterotrophic plant which occurs throughout temperate Eurasia
with hotspots of records in boreal and subboreal parts of Scandinavia and the foothills of the Alps
(TavLor & Roserts 2011). The southern limit of its distribution in the Balkans and Europe is
southern Pindos mountain range in Greece (ScHULER 2007). In the Balkans, this species often
grows in beech (Fagus sylvatica) forests, mixed forest community Abieti-Fagetum as well as spruce
(Picea abies) forests. The finding of E. aphyllum on Mt Zlatar is the first record of this species on
the territory of southwestern Serbia. The new locality on Mt Zlatar represents the westernmost
limit of its distribution in Serbia and Kosovo region. This species has been known so far in:
Pomoravlje: Jagodina, Mt Belica— UTM EP16 (Panci¢ 1856; Tomovi¢ et al. 2007); NE Serbia:
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Mt Beljanica — UTM EP58 (Dikii¢ 1976); E Serbia: Mt Rtanj — UTM EP74 (Panci¢ 1874;
Dikri¢ 1976); Kosovo region: Mt Prokletije — UTM DN21 — rough position (AMipZ1¢ &
Pangkovi¢ 2003). In total, E. aphyllum has been recorded in five 10 x 10km* UTM grid cells
in Serbia and Kosovo region (Fig. 1D).

Estimated regional conservation status in Serbia and Kosovo region: Endangered — EN B2ac(iii,iv).

Goodyera repens (L.) R.Br.

New and unpublished records:
W Serbia: Mt Tara, Mitrovac (Crveni potok), 43.91441°N, 19.41943°E, UTM CP76, 1077 m,

ass. Omorikae-Piceeto-Abieto-Fageto-Alnetum mixtum, proluvium, exp. E, incl. 10°, more than
650 individuals, 24 Jul 2016, coll./det. V. Djordjevi¢ [BEOU-17258];

SW Serbia: Mt Cetanica, UTM DNO9, Pinus sylvestris forest, limestone, fewer than 5 individuals,
05 Aug 2012, coll./det. I Jankovi¢, G. Cokanovi¢ [BEOU-35382]; Canyon of the river Milesevka,
Vrata (Brdo poskoka), UTM DNO9, Picea omorika forest, 16 Jul 2011, pers. comm. J. Novakovié;

Kosovo region: Pecka Bistrica, UTM DN32, coll. Lomejko, det. V. Djordjevi¢ [BEOU] (Fig. 1E).

Goodyera repens is a boreal species distributed mainly throughout northern, central and western
Europe (DELFORGE 20006). A recent study has shown that the most important factor affecting the
distribution of this species in its southern distribution limits in Greece is soil nutrient content,
especially phosphorus indicating that this plant occurs mainly on very nutrient-poor soils (T'strTs1s
etal. 2012). The particularity in Serbia is that it grows in forests of the paleoendemic conifer
species Picea omorika (Ostoji¢ 2005). In addition, in Serbia and Kosovo region this species
inhabits Pinus sylvestris forests, the forest community Piceetum excelsae as well as mixed forest
communities with Picea abies, Abies alba and Fagus sylvatica. The new localities on Mt Cetanica
and in the canyon of the river Milesevka constitute the second and the third known locality of this
species in southwestern Serbia. This species has been reported so far in: W Serbia: Mt Zlatibor
(Tornik) — UTM CP93 (Novik 1926); Mt Tara (Aluska planina, Crvene stene, Rastiste) - UTM
CP66 (Cori¢ 1964; Ostojic 2005; Lazarevié et al. 2013); Mt Zvijezda (Soko stene) — UTM
CP67 (Corié 1953); Mt Zvijezda (Studenac) — UTM CP66 (Cori¢ 1953); SW Serbia: Gostun
(Dubocica Gorge) — UTM DNO8 (Lazarevic et al. 2013); Central Serbia: Mt Kopaonik,
Metode (Lisi¢ije stene) — UTM DN89 (Lakusi¢ 1993); E Serbia: Mt Suva planina — UTM
ENO98 (Panci¢ 1884; Fritscu 1909; Dikii¢ 1976); Mt Stara planina — UTM FP30 (Dikri¢
1976); Kosovo region: Mt Prokletije — UTM DN21 — rough position (Amipzi¢ & Panjkovi¢
2003). In total, G. repens has been recorded in eleven 10 x 10 km? UTM grid cells in Serbia and
Kosovo region (Fig. 1E).

Estimated regional conservation status in Serbia and Kosovo region: Vulnerable — VU B2ab(iii).
Gymnadenia frivaldii Hampe ex Griseb.
New and unpublished records:

W Serbia: Mt Golija, Cesta vrela, 43.31848°N, 20.39799°E, UTM DN59, 1620 m, ass.
Eriophoro-Caricetum paniculatae, phyllites, exp. N, incl. 25°, 4 individuals, 25 Jun 2014, coll./
det. V.Djordjevi¢ [BEOU-17155]; Mt Golija, Cesta vrela, 43.31924°N, 20.39625°E, UTM
DNS59, 1612 m, ass. Eriophoro-Caricetum paniculatae, phyllites, exp. N, incl. 15°, 26 individuals,
25 Jun 2014, coll./det. V. Djordjevi¢ [BEOU-17156]; Mt Golija, Cesta vrela, 43.31789°N,
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20.39923°E, UTM DN59, 1624 m, ass. Eriophoro-Caricetum paniculatae, phyllites, exp. W, incl.
15°, 2 individuals, 10 Aug 2014, coll./det. V. Djordjevi¢ [BEOU-17157];

Central Serbia: Mt Kopaonik, road to Suvo Rudiste, UTM DN89, 1750 m, fen community,
11 Jul 1987, coll. D. Lakusi¢ [BEOUJ; Mt Kopaonik (Kadijevac: Crvene bare), UTM DN89,
1700 m, fen community, 03 Jul 1998, coll. D. Lakusi¢ [BEOU-8630]; Mt Kopaonik, the valley
of the Samokovska River, UTM DN89, fen community, 26 Jun 1954, coll. M. Popovi¢, det.
V. Djordjevi¢ [BEOU]J; Mt Kopaonik, fen on the ridge, to Krémar, UTM DN89, 24 Jun 1951,
coll. Lj. Borisavljevi¢ [BEOU]J;

E Serbia: Mt Stara planina (Tri Cuke), UTM FN49, 1882, coll. J.Panci¢ [BEOU-14328];
Mt Stara planina, Arbinje, UTM FN49, 27 Jul 1998, coll. G. Tomovi¢, B. Zlatkovi¢ [BEOU-
11657]; Mt Stara planina, Sveti Nikola, UTM FP21, 1887, coll. S. Petrovi¢ [BEOUJ; Mt Stara
planina, Dugo Bilo, UTM FP30, 23 Jun 1958, coll. V. Linther [BEO] (Fig. 1F).

Although this species has been frequently assigned to the genus Pseudorchis (syn. Leucorchis), a
recent molecular phylogenetic analysis has shown that this taxon is embedded well within the
genus Gymnadenia (BATEMAN et al. 2000). Gymnadenia frivaldii is a species with a relatively small
range in Europe restricted to high-mountain belts on the Carpathians and the central and eastern
Balkans (DeLFORGE 2000). It has been recorded in northern Greece, former Yugoslavian Republic
of Macedonia, eastern Albania, Transylvanian Romania, southwestern Bulgaria, Montenegro
and Serbia and Kosovo region (D1xLI¢ 1976; BATEMAN et al. 2006; DELFORGE 2006; REXHEPT
2013). This species inhabits fen communities mainly on siliceous substrates (STEvANOVIC et al.
1991; DyorpjEVIC et al. 2016b). A recent study showed that in western Serbia this species is
an indicator of the vegetation class Scheuchzerio-Caricetea fuscae as well as of the schists-gneiss-
phyllites type of geological substrates (DjorpjEVIC et al. 2016b). The new localities on Mt Golija
represent the single known localities of this species on the territory of western Serbia, whereas the
locality Mt Stara planina (Sveti Nikola) constitutes the northernmost limit of its distribution in
Serbia and Kosovo region. In Serbia and Kosovo region, this species has been known so far in:
Central Serbia: Mt Kopaonik (Pajino preslo) — UTM DN89 (Stevanovi€ et al. 1991); E Serbia:
Mt Stara planina (Krvave bare) — UTM FN49 (Dikri¢ & Nikori¢ 1961); Mt Stara Planina
(Babin zub) — UTM FP30 (M1$1¢ & Dini¢ 1998); SE Serbia: Vlasina plateau, Bukova Glava
(the valley of the river Murina) — UTM FN12 (Zratkovic et al. 1993); Kosovo region: Mt Sar
planina (Piribeg — UTM EMOG; Brezovica: mountain lodge — UTM EMO07; Plavilo — UTM
EMO7) (Sari¢ & Dikuic¢ 1986; Rexuept 2013; Lazarevi¢ 2016); Mt Sar planina (Veljinbeski
Rid, Tija voda, Sutman, Sutmanska river spring, Prizrenska Bistrica spring, JaZinacko Lake
— UTM DM96; Durlov potok, Celipinsko vrelo, Veljinbeski Rid, Prevalac — UTM DM96,
Konjuska — UTM DM96; Livadica) (Sari¢ & Dikri¢ 1986; RanpeLovIC et al. 1998; REXHEPI
2013; Lazarevié 2016); Mt Sar planina, Kobilica (Treskavac, Ljubinske usi) — UTM DM86
(Durakr 2008); Mt Prokletije, Mokra Gora — UTM DN64 (Rexuerr 2013); Mt Prokletije,
Mokra Gora (Savine Vode) — UTM DN64 (Lazarevi¢ 2016); Mt Prokletije (Kurvala — UTM
DN31; Deravica, Dervi§ kom — UTM DN20; Nedzinat — UTM DN22) (Dikri¢ & Nikorié
1961); Mt Prokletije (Bogi¢evica— UTM DN21; Plocice — Bogicevica— UTM DN21; Dobroske
planine — UTM DN21; Junic¢ka planina— UTM DN30) (Amipzi¢ & Panjkovi¢ 2003; REXHEPT
2013). In total, G. frivaldii has been recorded in sixteen 10x 10km?* UTM grid cells in Serbia
and Kosovo region (Fig. 1F).
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Estimated regional conservation status in Serbia and Kosovo region: Vulnerable — VU B2ab(iii).
According to RExHEPI (2013), the conservation status of G. frivaldii in Kosovo is estimated as

Near Threatened — NT.
Ophrys apifera L.
New and unpublished records:

NW Serbia: Mt Guéevo, Tadidi, 44.46211°N, 19.18220°E, UTM CQ52, 403 m, ass. Festucetum
valesiacae, limestone and sandstones, exp. W, incl. 15°, 2 individuals, 07 Jun 2014, coll./det.
V. Djordjevi¢ [BEOU-17160]; Mt Sokolska planina, Soko grad, 44.26897°N, 19.42892°E,
UTM CQ70, 445 m, ass. Orno-Ostryetum, limestone, exp. S, incl. 30°, 7 individuals, 06 Jun
2014, coll./det. V. Djordjevi¢ [BEOU-17159]; Mt Sokolska planina, Knjizevaca, 44.27245°N,
19.43629°E, UTM CQ70, 649 m, ass. Brometum erecti, dolomites and dolomitic limestones and
sandstones with alevrolytes, exp. SW, incl. 25°, 1 individual, 06 Jun 2014, field obs. V. Djordjevié;
Petnica, UTM DP19, Jun 2017, pers. comm. and photo documentation J. Novakovi¢;

W Serbia: Mt Tara, Derventa canyon, UTM CP66, 29 May 1994, coll. V. Stevanovi¢,
S. Jovanovi¢, S. Pavi¢, det. V. Djordjevi¢ [BEOU-1941/94]; Mt Kablar, Vidova (near the tunnel),
43.92633°N, 20.22618°E, UTM DP36, 325 m, ass. Quercetum cerris, gabbro, exp. SW, incl. 40°,
2 individuals, 09 Jun 2013, coll./det. V. Djordjevi¢ [BEOU-17158] (Fig. 2A).

Ophrys apifera is distributed in central and southern Europe as well as in North Africa and the
Middle East, eastward to the Caucasus (DeLFORGE 2006; WCSP 2016). In Serbia, this species
grows in the grassland communities of the order Festucetalia valesiacae and the alliance Cirsio-
Brachypodion pinnati (DjorDJEVIC et al. 2016b). Moreover, it inhabits the woodland community
Quercetum cerris and Ostrya carpinifolia forests. The new locality on Mt Gucevo represents the
westernmost limit of its distribution in Serbia and Kosovo region. In Serbia and Kosovo region,
this species has been recorded so far in: Banat: Deliblato Sands — UTM EQ17 (Dikri¢ 1976;
GaJyi¢ 1983); NW Serbia: Mt Sokolska planina (Soko grad) — UTM CQ70 (Dikri¢ 1976); W
Serbia: Uzice — UTM DPO05 (Dikri¢ 1976); Mt Kablar (Rosci: Glavaj) — UTM DP36 (Brkovic
2015); Mt Suvobor (Pranjani, Glavaj: Goli breg) — UTM DP36 (Brxovi¢ 2015); gumadija:
vicinity of Belgrade — UTM DQ55 (PaNCIC 1865); vicinity of Kragujevac — UTM DP97 (Dikri¢
1976); Kraljevo (Cukojevac) — UTM DP84 (Dikii¢ 1976); Central Serbia: Raska — UTM
DNG69 (DikrLi¢ 1976); E Serbia: Mt Selicevica (Perutina) — UTM EN78 (Frrrsca 1909);
Donji Dusnik — Sopotnica — UTM EN97, EN98 (Ponert 2014); Pirot, Mt Vidli¢ (the Vug¢je
Hill) - UTM EN37 (Joti¢ et al. 2011); Pirot, Mt Vidli¢ (the Tepos plateau) — UTM FN37
(Joti€ et al. 2013); Gornja Koritnica— UTM FNO7 (Jovanovi¢ 1956); Kosovo region: Pristina
(Mt Grmija) — UTM EN12 (Krivosey 1989); Leposavi¢ (Ibar) — UTM DN87 (Propanovic¢
2006); Mt Sar planina — UTM DM96 (ZZPS 2006); Mt Osljak — UTM DM97 (Krivosey
1997). In total, O. apifera has been recorded in twenty 10 x 10 km* UTM grid cells in Serbia and
Kosovo region (Fig. 2A). However, the total population size of this species is small.

Estimated regional conservation status in Serbia and Kosovo region: Near Threatened — NT.
Ophrys insectifera L.
New and unpublished records:

W Serbia: Mt Tara, Zgoreljak — Todosina pe¢., 43.95277°N, 19.41110°E, UTM CP76, 783 m,
ass. Orno-Ostryetum, limestone, exp. NE, incl. 35°, 11 individuals, 16 May 2017, coll./det.
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Figure 2. Distribution of orchid species in Serbia and Kosovo region (white dot — new and unpublished data; black

dot — published data). A — Ophrys apifera; B — O. insectifera; C — Orchis militaris; D — O. spitzelii subsp. spitzelii.

V. Djordjevi¢ [BEOU-46639]; Mt Tara, Duge pe¢. — Jabucka peé. (Grablje), 43.94971°N,
19.42061°E, UTM CP76, 852 m, ass. Orno-Ostryetum, limestone, exp. N, incl. 45°, 3 individuals,
16 May 2017, coll./det. V. Djordjevi¢ [BEOU-46640]; Mt Tara, Duge pe¢. — Jabucka peé.
(Grablje), 43.94920°N, 19.42204°E, UTM CP76, 828 m, ass. Orno-Ostryetum, limestone, exp.
N, incl. 60°, 2 individuals, 16 May 2017, coll./det. V. Djordjevi¢ [BEOU-46641]; Mt Tara,
Perla — Kozje stene (Perudo), UTM CP76, c. 900 m, ass. Ostryetum carpinifoliae s.1., limestone,
fewer than 5 individuals, 09 Jun 2013, field obs. and photo documentation L. Novakovi¢, det.
V. Djordjevi¢;

SW Serbia: Mt Jadovnik, Milosev Do (Gvozd: ¢esma na Kosi), 43.32478°N, 19.78156°E, UTM
DNO09, 1228 m, the grassland community of the order Festucetalia valesiacae, ophiolitic mélange

(sandstones, shales, marls and cherts of the Jurassic period), exp. SE, incl. 30°, 2 individuals, 04
Jun 2013, coll./det. V. Djordjevi¢ [BEOU-17161] (Fig. 2B).

Opbrys insectifera is a central European species stretching from Ireland and central Scandinavia
and the Baltic region to the mountains of northern Spain to the central Apennines, the Dinaric
mountains, Romania, northern and central Greece and the Ukraine, whereas it is absent from the
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Mediterranean lowlands (Fay et al. 2015). The localities on Mt Tara constitute the westernmost
limit of its distribution in Serbia and Kosovo region, whereas the locality on Mt Jadovnik
represents the single known locality of this species on the territory of southwestern Serbia and
southernmost limit of its distribution in the Dinaric part of Serbia. This species has been recorded
so far in: NW Serbia: Tresnjica River Canyon — UTM CP88 (KarapzZIC et al. 2000); W Serbia:
Mt Zlatibor, the village of Gostilje — UTM DP03 (ZraTkovi¢ et al. 2005); and E Serbia: Pirot,
Mt Vidli¢ (Paterica) — UTM FN47 (Zratkovi¢ et al. 2005). In total, O. insectifera has been
recorded in five 10 x 10 km? UTM grid cells in Serbia and Kosovo region (Fig. 2B).

Estimated regional conservation status in Serbia and Kosovo region: Endangered — EN B2abiii); D.

Orchis militaris L.

New and unpublished records:
W Serbia: Mt Golija, Vrhovi — Ticar, 43.43146°N, 20.264637°E, UTM DP40, 1398 m, ass.

Festuco-Agrostietum capillaris, limestone, which is man-strewn along the road, exp. NE, incl. 5°,
2 individuals, 23 Jun 2014, coll./det. V. Djordjevi¢ [BEOU-17162];

SW Serbia: Nova Varo$, Pavlovi¢a Brod, UTM DP11, limestone, 22 May 2002, coll. G. Tomovi¢,
T. Zivkovi¢, det. V. Djordjevi¢ [BEOU-15992]; Uvac, southwestern slopes of the gorge, near a
dam, UTM DP10, 900 m, ass. Fraxinus ornus-Crataegus monogyna shrubs, 23 May 1996, coll.
D. Lakusi¢, det. V. Djordjevi¢ [BEOU-302/96];

Sumadija: Belgrade, Bolecki potok, UTM DQG5, 1886, coll. unknown, rev. V. Djordjevi¢
[BEOU] (Fig. 20).

Orchis militaris is a Eurasian species distributed from southeastern Sweden and Russia, throughout
central European countries to northern Spain, central Italy, Romania, Bulgaria, Greece and
European Turkey (FARRELL 1985). In Serbia and Kosovo region, this species has been recorded
so far in: Bac¢ka: Suboticka pes¢ara — UTM CS90 (Gaji¢ 1986); Backi vinogradi - Horgos —
UTM DS10 (Gaji¢ 1986); Selevenjska pustara— UTM DS11 (Butorac & Huro 1992); Banat:
Deliblato Sands (Mala Tilva) — UTM EQO07 (Gaji¢ 1983; Lakusi¢ 1999); Srem: Mt Fruska
Gora (Glavica, Sirine, Brankovac, Strazilovo, Sremski Karlovei, Sremska Kamenica, Iri$ki Venac,
Cerevié, Beljesevo, Paragovo, Popovica, Beo¢in — Crveni Cot, Erdelj, Cortanoveci, Osovlje,
Petrovaradin, Bukovac) — UTM DR00, DR10, DR20, CR90 (Corovié-ParaBuckr 1958;
Jovanovic¢ 1960; DikLi¢ 1976; OBRADOVIC et al. 1983; Savi¢ 1998); SW Serbia: Mt Rogozna
— UTM DNG66 (Ratknié et al. 2011); Sumadija: Belgrade - UTM DQ55 (Pancié 1865); NE
Serbia: Mt Malinik — UTM EP77 (Dikri¢ 1976); Djerdap — UTM EQ83 (PeTrIC et al. 2010);
E Serbia: Mt Stara planina — UTM FN49 (Apamovi¢ 1911; Dikii¢ 1976); Mt Suva planina —
UTM EN98 (RanpeLovi€ et al. 2000); Si¢evo Gorge, Oblik — UTM EN89 (Zrarkovi¢ 1999);
Mt Rtanj — UTM EP74 (Lakusi¢ 1999); Kosovo region: Radopolje — UTM DN64 (Tomi¢-
Stankovi¢ 1967); Ibarski Kolasin — UTM DN74 (Tomié-Stankovi¢ 1967); Kamilja — UTM
DN87 (Pavrovié et al. 2002). In total, O. militaris has been recorded in 23 10x 10 km? UTM
grid cells in Serbia and Kosovo region (Fig. 2C). However, the population size of individual
populations is very small.

Estimated regional conservation status in Serbia and Kosovo region: Near Threatened — N'T.
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Orchis spitzelii Saut. ex W.D.].Koch subsp. spirzelii
New and unpublished records:

W Serbia: Mt Tara, Crnjeskovo above the Ra¢a monastery, UTM CP86, karst, 10 May 1914,
coll. K. Urosevi¢, det. N. Kosanin [BEOU] (Fig. 2D).

Orchis spitzelii occurs from Sweden in the north, throughout central, southwestern, southeastern
Europe, western Asia to northern Africa (Algeria and Morocco) in the south (DELEORGE 20006;
WCSP 2016). It was considered to be extinct on the territory of Serbia (PETKOVIC 1999). The
locality on Mt Tara represents the westernmost limit of its distribution in Serbia and Kosovo
region and the single known locality of this species on the territory of western Serbia and the
Dinaric part of Serbia. This species has been known so far in E Serbia: Koritnik (Banjsko
brdo) — UTM EN89 (PeTROVIC 1885); Mt Suva planina (Mosor) — UTM ENS88 (PETROVIC
1885); Mt Suva planina (Rako$) — UTM FN07 (Apamovi¢ 1911). However, the occurrence of
the species at mentioned localities were not confirmed in recent time. In total, O. spizzelii subsp.
spitzelii has been recorded in four 10x 10km?* UTM grid cells in Serbia and Kosovo region
(Fig. 2D).

Estimated regional conservation status in Serbia and Kosovo region: Extinct — EX.

Conclusions

New chorological data of ten orchid taxa provided by field investigations together with literature
data as well as data from herbarium collections were used to complete the distribution maps of
these taxa in Serbia and Kosovo region. The results show that some taxa previously considered
being rare taxa in Serbia and Kosovo region actually have a wider distribution (e.g. A. papilionacea,
E. palustris and O. apifera). The most frequent taxa in regard to their number of UTM squares of
10km x 10km are E. palustris (53 grid cells), A. papilionacea (33), O. militaris (23) and O. apifera
(20). Other taxa occur in a smaller number of squares, from 4 (O. spitzelii subsp. spitzelii) to 16

(G. frivaldii).

Applying the IUCN (2012) Red List Categories and Criteria in Serbia and Kosovo region, the
current regional threatened status of E. aphyllum and O. insectifera is estimated as Endangered,
whereas the conservation status of E. purpurata, G. repens and G. frivaldii is estimated as
Vulnerable. The taxa whose conservation status is estimated as Near Threatened are A. papilionacea,
E. palustris, O. apifera and O. militaris, whereas the current conservation status of O. spitzelii
subsp. spitzelii in Serbia and Kosovo region is estimated as Extinct. The species E. purpurata and
O. insectifera should be included in the Red Data Book of Flora of Serbia and the official list
of strictly protected species in Serbia, whereas the other eight presented orchid taxa are already
protected in Serbia by national legislation as strictly protected species (ANoNymous 2010).
The authors suggest future research that includes detailed chorological, taxonomic, genetic and
ecological studies of these species as well as of other taxa from the family Orchidaceae on the
territory of Serbia and Kosovo region and the neighboring countries of the Central Balkans.
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