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Abstract. For the first time Spiranthes spiralis (L.) Chevall. family Orchidaceae has been proven
for the floristic region of Northeastern Bulgaria. It is considered a rare species of the flora of
Bulgaria and is included in Appendix III to the Law on Biological diversity as a protected
species. Regarding the light regime, it is a typical heliophyte, preferring open habitats and well-
lit ecological niches. In October 2022, we discovered a new deposit of the species on the territory
of the protected area Provadiysko - Rojaksko plateau, between the villages of Dobrina and
Staroselets, municipality of Provadia, which is the first deposit for Northeastern Bulgaria. The
population is represented by single specimens distributed in a meadow on the periphery of
forest massifs and shrub communities, and the habitat is characterized by a rich floristic
diversity. Undoubtedly, studying the population characteristics of this species is important for
its protection.
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Introduction

Spiranthes spiralis is the only representative of
the Spiranthes genus in Bulgaria from the Orchida-
ceae family. It is a perennial herb with up to 25
fragrant white flowers (4-6 mm) arranged in a
single row spiraling clockwise or counterclock-
wise up the stem. The stems are glandular-fibrous,
pale green and can reach 15-20 cm in height (Stace,
2010). Each stem has 3(to 7) pale green, lanceolate-
acuminate, adherent bracts with membranous
margins. The rosette leaves are 2-6, shiny, with
transparent edges, ovate-lanceolate, narrowed
into a broad petiole, pointed at the apex, 3-4 cm
long and 0.5-1.5 cm wide, and dry with the onset
of summer heat (Willems & Dorland, 2000). The
flowers are in a single row, twisted spirally, on, or
counter-clockwise around the axis, or less often,
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all turned to one side. The upper lip of the flower
is white, slightly glandular-fibrous, with oblong
outer perianth lobes with a slight green tinge.
Seeds ripen in October or November, and are
dispersed by the wind. It reproduces generatively
and vegetatively, but under unfavorable con-
ditions, vegetative reproduction prevails as an
effective survival strategy. (Jacquemyn et al., 2005;
Jacquemyn et al., 2007; Jacquemyn & Hutchings,
2010). Morphologically, the genus is well defined
and shows little variability. According to the
ecological classification of Raunkiaer (1934), the
species belongs to geophytes, and according to the
degree of adaptation to the water regime, it
belongs to mesophytes.

Its distribution area covers the Mediterra-
nean, the Atlantic Ocean (except for the northern
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regions) and Central Europe. The species is also
given for the Mediterranean coast of Africa, North
Caucasus and Transcaucasia, Western Asia and
the Western Himalayas, especially Nepal (Fig. 1).
It probably expanded its range after the clearing
of forests and forest habitats during the Neolithic.

It is included in Annex III of the Law on
Biological diversity as a protected species. It is also
listed in the Convention on International Trade in
Endangered Species (CITES) - Appendix IL
According to the IUCN Red list for Bulgaria, the
species is Vulnerable (VU) (www .iucnredlist.org).
Practically, the entire range of the species is

protected at the state level. In Bulgaria, the species
isrelatively rare. According to Assyov et al. (2012),
it is distributed almost throughout the country,
excluding the Struma River valley (north and
south), the Mesta River valley and Northeastern
Bulgaria. According to the same authors, the
altitude at which the species occurs ranges from 0
to 1000 meters, with the most common being up
to 800 m.

The number of populations in general in the
country has been quite dynamic over the years,
and the number of plants in most of them is quite
limited.

Fig. 1. Distribution map of Spiranthes spiralis (L.) Chevall. according to Euro+Med PlantBase.

A number of reports and publications give us
more detailed information about the horology and
ecological characteristics of the species - for
Strandzha by Bergman (2004); Vladimirov (2016)
informs us about Golo Burdo mountain (Znepol
region) with interesting symbiotic relationships
with representatives of Bryophyta. For a floristic
region, the Danube Plain is described by Vla-
dimirov et al. (2017) in a protected area "Kaylaka",
with a small population of 15 individuals. The
publications of Asenov & Dimitrov (2012), as well
as Aleksandrova et al. (2018) give us information
about the distribution of the species in Zemenska
Mtn and Slivenska Mtn, respectively. In the
Nature Park “Vrachanski Balkan” a small
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population was established on the banks of the
Cherna River, in meadows on the periphery of
beech forests (Petrova, 2014). In the area of
Lakatnishki skali, the locality is represented by
single specimens (Petrova, 2014). In the southern
part of the Struma River valley it is reported with
more than 20 specimens described (Domozetski &
Petrova, 2021). Another deposit in the same area
is reported by Kunev (2021). A brief report on the
current locality of the species in Northeastern
Bulgaria is provided by Sabovljevic et al. (2023).
Most of the existing populations develop
primarily on limestone substrates, clayey and
impermeable soils, poorly used pastures on the
periphery of forest massifs and shrub commu-
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nities. Regarding the light regime, it prefers full
light and does not tolerate strong shading, but it is
also able to survive in moderate shade, with
which plant development is suppressed to a large
extent (Kindlmann & Balounova, 2001). The main
danger for the species in recent years is the
destruction of its habitats related to human
activities, such as ploughing, construction, etc.

The aim of the present study is the estab-
lishment of new localities of the conservation-
important species Spiranthes spiralis (L.) Chevall
on the territory of the protected area Provadiysko
- Rojaksko plateau, and Northeastern Bulgaria, as
well as to lay the foundations for further studies
of the discovered populations, regarding of their
ecological requirements, and the possible threats
of an anthropogenic nature.

Materials and Methods
The field surveys were carried out in the
months of October 2022 and April-May 2023. To
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determine the species accompanying Spiranthes
spiralis in the habitats, we used the “Identifier of
plants in Bulgaria” (Stoyanov et al., 2022).

Herbarium specimens have been deposited
in the collection of the Institute of Biodiversity and
Ecosystem Research at the Bulgarian Academy of
Sciences (SOM 178005).

The names of the taxa are according to
Conspectus of the higher flora of Bulgaria (Assyov
etal., 2012).

Life forms of associated species are after
Raunkiaer (1934), and are placed in parentheses
after the author's plant names. The designations
are as follows: Cr - Cryptophytes, H - Hemi-
cryptophytes, Th - Therophytes, Ch - Hame-
phytes, Ph - Phanerophytes. Abbreviations of
author and plant names are according to the
International Plant Name Index (IPNI). Marking
of the species and determining the altitude was
done using a SAMSUNG GPS receiver, with the
OruxMaps program.
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Fig. 2. Location of the deposit on the territory of the protected area Provadiysko - Rojaksko plateau.
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Results and Discussion

Until now, Spiranthes spiralis - (Cr) was not
established for the floristic region of Northeastern
Bulgaria. At the beginning of the month of Octo-
ber 2022, we discovered a deposit in the eastern
part of the Provadiysko plateau, between the
villages of Staroselets and Dobrina, northeast of the
city of Provadia. At the current stage, 15 species of
the representatives of the Orchidaceae family
have been described on the territory of the plateau
(Zahariev, 2012). The population falls into the
European ecological network NATURA 2000 in
the protected area Provadiysko - Rojaksko plateau
(BG0000104) (MOEW). The coordinates in the
center of the deposit are N 43.199963°, E 27.479045°
and the altitude is 320 m (Fig. 2). The area is
located in an area with a pronounced Black Sea
climate influence, characterized by relatively mild
winters, cool spring, cool summer and warm

autumn. The geographical distribution of Spiran-
thes spiralis on the Balkan Peninsula, and in
general, is probably influenced by the fact that it
flowers late in the growing season (September-
October) (Fig. 3). For the nearby town of Provadia,
the average July temperature is 22.6°C, and the
average January temperature is 1.2°C degrees.
Precipitation in the area is relatively low, with an
average annual amount of 534 mm. About 60% of
the annual precipitation falls during the growing
season (from April to September).

It is assumed that the species was originally
found only in the Mediterranean region, but now
it can be found in suitable open habitats in most of
Bulgaria and Europe.

The soil in the area of the deposit is humus-
carbonate, shallow, very stony, with a

pronounced influence of the limestone base
(Borisov, 1965).

Fig. 3. Phenological cycle of Spiranthes spiralis (L.) Chevall. in the first and second half of the year
in Bulgaria.

In the west-northwest direction, there is a belt
of open-type shrub formations and mixed broad-
leaved forest. The slope is 3° and the grass cover is
100%. The population consists of 5 specimens in a
generative state scattered over a small area around
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the boundaries of the complex coenoses charac-
teristic of the area (Bondev, 1991). Two of the
plants were damaged, apparently by trampling
and grazing by wildlife. The plants are a
component of Festuco-Brometea class communities,



with xerothermic grasslands dominated by the
species Chrysopogon gryllus L. - (H), Botriochloa
ischaemum L.- (H). Other associated species are
Achillea millefolium L. - (H), Acinos arvensis Dandy
- (Th), Daucus carota L.- (Th), Eryngium campestre L.
- (H), Teucrium polium L. - (Ch), Teucrium
chamaedrys L. - (Ch), Poa pratensis L. - (H),
Bituminaria bituminosa (L.) C. H. Stirt. - (H),
Polygala major Jacq. - (H), Sanguisorba minor Scop. -
(H), Carex flacca Schreb. - (H), Dactylis glomerata L
- (H), Trifolium alpestre L. - (H), and others.
Considering that the above-mentioned class is
common in the area, we can assume that the
species has a wider distribution on the plateau,
due to the availability of suitable habitats. In the
vicinity, small populations of the species
Colchicum autumnale L. (Cr) and Sternbergia
colchiciflora Waldst. & Kit. - (Ch) have also been
described. Anacamptis morio (L) Bateman,
Pridgeon & Chase - (Cr), Orchis simia L. - (Cr).
Accompanying shrub species are represented by
single specimens of Paliurus spina-christi Mill. -
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(Ph), Crataegus monogina Jacq. - (Ph), Carpinus
orientalis Miller- (Ph), Fraxinus ornus L. - (Ph). Tree
species are represented by single specimens of
Pyrus pyraster Burgsd - (Ph), and Ulmus minor Mill.
- (Ph). In North-East Bulgaria, summer drought is
a common phenomenon and due to its summer
dormancy it is assumed that Spiranthes spiralis can
withstand significant drought. The height of the
grass cover is also crucial for the existence of the
population because of the relatively small size of
the individuals. The lack of intensive grazing in
the area may prove to be a limiting factor for the
development of Spiranthes spiralis (Jacquemyn &
Hutchings, 2010). Therefore, the open space and
the low level of competition in the phytocenosis
seem to be the most favorable factors for its
abundant development. There are no roads
nearby that pose a threat. The nearest dirt road is
about 300 meters away, and the villages of
Staroselets and Dobrina are about 3000 meters

away.

Fig. 4. Spiranthes spiralis (L.) Chevall. (photo Desislav Dimitrov).

Conclusions

The newly discovered site on the protected
area Provadiysko - Rojaksko plateau is the first for
the floristic region of Northeastern Bulgaria. In
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general, the abiotic factors and environmental
conditions provided by the area are suitable for
the development of the population. The late
flowering of the species limits its distribution in
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the north, as well as above the temperate zone,
where low temperatures and the occurrence of
snow inhibit the development of seeds.

We believe that the main danger for the
species could be habitat destruction due to
plowing and construction, which seems unlikely
for the area. Tall grass can be considered as one of
the factors that could suppress the spread of the
species. It is well adapted to survive in open
habitats, and can become more abundant when
vegetation is kept low by grazing animals.
According to some studies, Spiranthes spiralis is the
only species of orchid with the strongest
preference for pasture biotopes. Therefore, the
most effective way to protect the existing popula-
tions is to maintain short grass by grazing animals,
most often sheep, which should be stopped
during flowering in order to improve the
reproduction process. Its limited distribution in
some areas, as well as changes in the dynamics of
some local species, have a negative impact on the
population status of the species. Thanks to the
main leaf rosette, which is located close to the
ground, good protection against grazing animals
is provided, and it is also easily renewed after
damage from being stepped on.
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