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Circaea alpina (Onagraceae) -

a poorly known species in the Bulgarian flora
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Abstract.

Circaea alpina is already known in the flora of Bulgaria from Yundola, Lokvensko Dere locality (West Rhodope

Mts). However, information on it is based only on a single publication 70 years ago, not documented with any
herbarium materials. The species has not been confirmed subsequently for Bulgaria and was evaluated as Data
Deficient in the Red List of Bulgarian vascular plants. This paper offers new data on the second established locality
of the species in Bulgaria, as well as some information on its ecology and conservation status in the country. The
new locality was found comparatively far from the first one, in the Mt Etropolska Divide — part of Central Balkan
Range. The discovered population was very small (about 30 individuals) and inhabited some silicate rocky walls.
The new record requires reassessment of the conservation status of Circaea alpina in Bulgaria.
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Introduction

Circaea alpina L., commonly called Alpine En-
chanter's Nightshade or Small Enchanter's Night-
shade (Drebna Charovnitsa, in Bulgarian) (Fig. 1),
is a 4-20 cm high, rhizomatous perennial herb,
with opposite cordate leaves. The petioles have a
wing beneath. The leaves are ovate, 1-3.5 cm and
coarsely dentate, with sparse falcate cilia on the leaf
margins, glabrous on sides. The flowers and fruits
are clustered near the top of the fruiting raceme;
each raceme bears 15 or less white or pink flowers
in July and August. The fruit is pear-shaped, com-
pressed, 2 mm long, setaceous (Ganchev 1979).
The species is a typical circumpolar Boreal-mon-
tane element - distributed in the Boreal zone and
mountains of the Northern Hemisphere (Preston &
al. 2002). In Europe, it was found in most Europe-
an countries extending southwards to the Pyrenees,
N Apennines, Albania, Bulgaria, and Montenegro

(Raven 1969; Raab-Straube 2018). No data on intra-
species variability have been published in the Euro-
pean (Raven 1969; Raab-Straube 2018) or nation-
al (Stojanov & al. 1967; Ganchev 1979) references.
Six subspecies are known at global level, but only
C. alpina subsp. alpina occurs in Europe (Xie & al.
2009).

So far the species has been known only from one
location in Bulgaria: Yundola, Lokvensko Dere lo-
cality (Western Rhodope Mts) (Stefanov 1950).
This locality was not documented with herbarium
material in any of the Bulgarian herbaria. Nothing
is known about the contemporary distribution and
ecology of C. alpina, as well as of its threatened sta-
tus in the country.

During filed work for a PhD thesis in the Etropol-
ska Divide of the Balkan Range, a new locality of C.
alpina was found for Bulgaria. Information on the
chorology and ecology of this species in Bulgaria is
summarized in the present study.
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Fig. 1. Circaea alpina L. from Etropolski Zaberi locality
(photo: G. Kunev).

Material and methods

The research is based on own collections and field
studies in the established locality of C. alpina. The eco-
logical features of the species were studied and phyto-
coenological research was conducted by the classical
Braun-Blanquet’s methodology (see Braun-Blanquet
1964). The localities are presented on a UTM grid map
of Bulgaria (Fig. 2), following the recommendations
of Kozuharov & al. (1983). The nomenclature of the
vascular plants follows Delipavlov & Cheshemdzhiev
(2003). Reassessment of the species was attempted
using the IJUCN criteria and categories, version 3.1
(IUCN 2001, 2003a), and the available guidelines for
application of these categories at regional level (Gar-
denfors & al. 2001; IUCN 2003b; Petrova & Vladimi-
rov 2009).

Results

Circaea alpina L.

Bulgaria, Balkan Range (Central): on the main ridge,
above the town of Etropole, Etropolski Zaberi locality,
1715 m, 42°44'16.79"N, 24°01'5.11"E, KH53 (Fig. 2),
04.08.2018, coll. G. Petrova & G. Kunev (SO 107 990,
SOM 176 679).

The new locality was restricted narrowly to the
Etropolski Zaberi locality on its northern slope, close
to the upper treeline of the beech forest belt. The estab-
lished new population of C. alpina

was not numerous and consisted
only of 30 individuals. It occupied
an area of about 0.30 m”. The hab-
itat was silicate rocky walls, where
the individuals grew mainly in the

rocky crevices, together with oth-
er shade-tolerant species (ferns)
and many mosses.

A phytocoenotic relevé of 1 m?

(Fig. 3) was set in the locality.
The macro-slope was about 70°,
with north exposition, 60% of
the vegetation coverage. The fol-
lowing species were discovered in

Legend

®  New locality

O Cidnot confirmed locality Fig. 2. Map of distribution in UTM grid

(10x10 km) of Circaea alpina in Bulgaria.
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the sample plot: Vascular plants (50 %): Circaea alpi-
na (25%), Polypodium vulgare (15%), Oxalis aceto-
sella (5%), Asplenium viride (3 %), Cystopteris fragil-
is (2%), Homogyne alpina (+), Campanula velebitica
(+), Adoxa moschatellina (+); Bryophytes (30 %): Di-
cranum scoparium (20 %), Racomitrium lanuginosum
(10%); Lichens (8 %): Cetraria islandica (4 %), Tham-
nolia vermicularis (2 %), Cladonia sp. (2%).

Vegetation on the surrounding rocks (Fig. 4) in the
locality included also other species of Boreal and Arc-
tic-Alpine origin (glacial relics) from the Bulgarian
flora, namely Juncus trifidus, Rhodiola rosea, Homo-
gyne alpina, Pleuropteropyrum undulatum, etc.

Fig. 3. Community with participation of Circaea alpina (photo: G. Kunev).

Fig. 4. General view of the locality on the northern slopes of Etropolski Zaberi Peak
(photo: G. Kunev).

Discussion

Circaea alpina was first published for Bulgaria by Ste-
fanov (1950), from the shadowy places along small riv-
ulets, in a mixed spruce-fir forest, on wet and hummus-
rich soils in the area of Yundola (Western Rhodope
Mts), Lokvensko Dere locality, above Yundolska Polya-
na, at 1450 m a.s.l. According to same author, the plant
was flowering in August. It formed large groups but Ste-
fanov (1950) emphasized its invisibility. The author de-
termined it as a northern circumboreal and polar spe-
cies, with single locality in Bulgaria. As accompanying
species in the same habitat and locality he mentioned
also Corallorhiza trifida and Epipogium
aphyllum from Orchidaceae. However,
all our attempts in the summer of 2018
to confirm the species distribution in
the formerly known site - Yundola and
especially Lokvensko Dere - have failed.

On the grounds of above-mentioned
publication, the species was included
in Flora of Bulgaria (see Stojanov & al.
1967; Ganchev 1979). However, its de-
scription there was probably based on
materials from abroad, because no ma-
terial from Bulgaria existed in any reg-
istered Bulgarian herbaria (SO, SOM
and SOA) in the Index Herbariorum.

Generally, the habitat of this spe-
cies is in dark spruce thickets, of-
ten hidden under ferns, on rath-
er damp northern slopes, in hollows
(amongst boulders and screes, along
streams and waterfalls), in broad-
leaved forests (dominated by Fagus
and Quercus), and occasionally in rich
mixed swamps, amongst Sphagnum or
coastal ferns. The plant itself is rath-
er modest: low-growing, green, thin-
leaved and small-flowered (Preston
& al. 2002; Hokkanen 2004). Accord-
ing to Mucina & al. (2016), the species
was determined as occurring both in
mesic deciduous (Carpino-Fagetea)
and dark coniferous (Vaccinio-Pi-
ceetea) forests. The species is present
in similar habitats in Bulgaria.

The flowers of C. alpina lack nec-
tar so it does not attract many insects.
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The pollen is often released, while the flower is still
a bud, so it falls into its own stigmas, i.e. the species
is self-pollinated. Most often the plant spreads veg-
etatively through its rhizomes and stolons. It forms
a great number of clones of a single plant. The fruit
has hooked hairs and drops easily onto passing ani-
mals or people (Boufford 1982, 1987). The discovered
plants were flowering and fruiting properly but their
ability to disperse was very restricted, since the new-
ly found location was very isolated and barely acces-
sible. The plants grew in a deep niche under the cliffs,
so they were sheltered from the wind and could not be
reached by grazing stock. The mature fruits fell close
to the parent individuals, therefore reproduction most
probably was effected both vegetatively and by seeds.
Circaea alpina could hybridize with the similar conge-
neric species C. lutetiana. They produce a sterile hy-
brid species Circaea xintermedia Ehrh. which persists
in the vegetative colonies of both parent individu-
als (Raven 1969). The discovered plants though were
morphologically uniform and showed no features of
hybrid origin.

The geographical position, geological history and
surrounding vegetation of the discovered new local-
ity of C. alpina in Bulgaria have provided good evi-
dence of its relic origin and primary restricted spe-
cies range. The same was valid for the origin and
ecological features of the locality in the Western
Rhodope Mts (Stefanov 1950). Probably, the closest
localities of the species are now situated in the east-
ern parts of Serbia: Belan Peak in the Stara Planina
Mts (Dikli¢ 1973) and Resava Gorge (Mijatovi¢ & al.
2007), where there existed certain phytogeograph-
ical connections with the new Bulgarian locality of
the species along the main ridge of the Stara Plan-
ina (Balkan Range) mountain system. These data
prompt an assumption that there are probably more
locations of the species in Western Stara Planina Mts,
which further field work may reveal.

Circaea alpina is listed in Annex 3 under the Bul-
garian Biodiversity Act and, therefore, it is a protect-
ed species at national level. It has been also included
in the first edition of the Red Data Book of Bulgar-
ia in the category Rare (Peev 1984). Lack of any re-
cent information was the main reason to assess it as
‘Data Deficient’ in the Red List of Bulgarian vascular
plants (Vladimirov 2009). The newly established lo-
cality is very significant for preservation of the species
in the south-easternmost part of its European range.

Considering the results of the present study, a reas-
sessment is suggested of the national conservation sta-
tus of the taxon. The currently available data indicate
that the species would meet the criteria of a ‘Critical-
ly Endangered’ taxon in Bulgaria, based on its small
and severely fragmented population in the country
and projected decline of the habitat and area of occu-
pancy (Criterion B). The newly recorded very small,
relic locality raises the serious question of preserva-
tion of this protected species in Bulgaria. The locality
is very close to one of the largest open mines in Bul-
garia: Elatsite. Therefore, declaring Etropolski Zaberi
locality a protected area will contribute to the preser-
vation not only of C. alpina but also of some other ra-
re and relic species in Bulgaria, such as Rhodiola rosea.
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