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Abstract

Gudzinskas Z., Rasimavi¢ius M., 2017: Distribution, state and conservation of Equisetum telmateia in Lit-
huania [Didziojo asitklio (Equisetum telmateia) paplitimas, buklé ir apsauga Lietuvoje]. — Bot. Lith., 23(1):
17-32.

Conservation of endangered plant species requires a thorough knowledge about the present state of their po-
pulations and habitats as well as identification of current and potential threats. The aim of this research was to
evaluate current distribution, state of habitats and the size of populations of Equisetum telmateia (Equisetaceae)
in Lithuania as well as to reveal the main threats and requirement for the conservation of this species. Analysis of
all available information revealed that E. felmateia currently occurs in seven localities in Lithuania, mainly in the
southern part of the country. One formerly recorded population in the south-western part of Lithuania has become
extinct. Two reported localities in the environs of Druskininkai (southern Lithuania) are doubtful, because the
reports have been based on misidentified specimens. Locality of E. telmateia in the western part of the country
probably has been provided erroneously and one locality in the south-eastern region of Lithuania should be veri-
fied and the identity of the species requires confirmation. Total area occupied by the stands of E. te/mateia in Lit-
huania is 2.41 ha. Most frequently this species grows in river valleys or close to rivers and occupies alluvial forest
habitats, which frequently creates complexes with habitats of mineral-rich springs or springs with tufa formations.
Occasionally it grows in the habitats of forests of slopes, tall herb fringe communities and hay meadows. Sporu-
lation of E. telmateia in Lithuania is poor: no fertile shoots were registered in two studied populations, whereas
in other localities few fertile shoots were recorded. Evaluation of the status of E. telmateia in Lithuania applying
the IUCN criteria resulted in its categorization as a vulnerable species. The main threats for E. telmateia are forest
logging and changes in habitat hydrological regime, though wild animals, human activities and invasive plant
species also have certain negative impact on the populations of this species.

Keywords: habitats, [UCN criteria, protected species, sporulation, threats, variation, vulnerable species.

INTRODUCTION

Conservation of endangered species requires a
thorough knowledge about their biological and ec-
ological features, the state of their habitats and the
identification of current and potential threats. This
knowledge is necessary to define an appropriate con-
servation strategy of a species as well as to make rea-
sonable decisions for habitat protection, management

and restoration, if required (Fasciant & Pack, 2015;
Maes et al., 2016).

Protection of rare and endangered plant species
in Lithuania has a long tradition (JANKEVICIENE, 1978;
LAzDAUSKAITE et al., 1986; etc.), but a large part of
the environmental actions was and still is based on
the insufficiently deep knowledge about the eco-
logical needs of plant species and the state of their
populations. Furthermore, much attention is paid to
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the conservation of species of European Community
interest, while conservation of nationally endangered
and rare plant species receives much less attention
and efforts. In fact, plant species as well as species
of other organisms, which are included into the List
of Protected Animal, Fungi and Plant species of the
Republic of Lithuania (APLINKOS MINISTERIJA, 2003),
should receive much more attention.

A large number of endangered fern species and
their allies have been seriously impacted by climate
change and are in danger of extinction (WANG et al.,
2016). Species of the genus Equisetum L. (Equiseta-
ceae) is a surprisingly ancient and morphologically
conservative group of plants, with many unusual
characteristics and adaptations that have persevered
across geological time as well as geographical and
ecological space. Therefore, the genus Equisetum
is considered as the most successful living genus of
ancient vascular plants (StanicH et al., 2009; Hus-
BY, 2013; VANNESTEA et al., 2015). The genus Equi-
setum worldwide includes 15 species (HAUKE, 1993;
GuiLLoN, 2004, 2007) and over a dozen of hybrids
(DosTAL, 1984; WROBEL, 2013).

Equisetum telmateia Ehrh. is distributed in West,
Central and South Europe, North Africa, Turkey, the
Caucasus, North Iran and the western part of North
America (JaLas & SuoMINEN, 1972; DostAL, 1984;
Haukg, 1993; Orcaarp, 2000). North American
plants of this species are considered as E. telmateia
subsp. braunii (Milde) Hauke. This subspecies is
characterized by green vegetative stems, whereas
E. telmateia subsp. telmateia differs primarily in
having main aerial stem with white or greenish inter-
nodes (HAuKE, 1993).

Although the habitat degradation across the range
of E. telmateia has been reported, it is not current-
ly affecting the status of this species or threatening
its survival globally and, therefore, it is considered
as species of least concern (AkHANI et al., 2014).
However, in certain regions, mainly in those which
are close to the limits of the distribution range of
E. telmateia, it is considered as threatened species
(EcLitE, 2003; NausaLis, 2007; StepIEN, 2009; Gu-
BAREVA, 2010; SKURATOVICH, 2015; etc.).

E. telmateia has been registered in all regions
neighbouring to Lithuania. In Latvia, a single lo-
cality of E. telmateia was recorded in the valley of
the River Venta in 1895 (LEHMANN, 1896), and this
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population has survived in the PieSdanga Nature
Reserve until now (EGLITE & SuLcs, 2000; EGLITE,
2003; PriepITIS, 2014). Rather large population is lo-
cated on springy slope of the river and along the river
banks (PriepiTis, 2014).

One locality of E. felmateia has also been re-
corded in the Kaliningrad region of Russia. Quite
small population of this species is situated in the val-
ley of the River Kornevka in Bagrationovsk district
and occurs in mixed broad-leaved forest and alluvial
alder forest habitats (GuBarEva, 2010). Two locali-
ties of E. telmateia have been recorded in Belarus
in Gomel region (SKURATOVICH, 2009). Quite small
population of sparsely growing individuals occupy-
ing about 100 m? has been reported in Gomel region,
on the main slope of the River Pripyat in the vicini-
ties of Pietrykau settlement (PArRrENOV et al., 1987).
Another population has been recorded on the banks
of the River Dnepr in the vicinities of Byvalki village
(Sxuratovich, 2009), however, the current stage of
this population is not known.

In Poland, E. telmateia is quite frequent in the
region of the Sudety and Carpathian Mountains,
however, in lowland regions it is rare and endan-
gered (Zaiac & Zaiac, 2001; PiEkos-MirRkowa &
Mirek, 2003; StepiEN, 2009). In the north-eastern
part of Poland, this species is very rare (Zajac &
ZAiac, 2001). It is clear that the frequency of E. tel-
mateia from South Poland northwards and eastwards
decreases drastically and the north-eastern boundary
of the range of the species stretches through Latvia
and Lithuania.

The aim of this research was to evaluate the cur-
rent distribution, the state of habitats and the size of
populations of E. telmateia in Lithuania as well as to
reveal the main threats and requirement for the con-
servation of this species.

MATERIALS AND METHODS

The studied species

Equisetum telmateia is a herbaceous perennial
plant, with separate sterile green photosynthetic
stems, and pale brown or yellowish fertile non-pho-
tosynthetic spore-bearing stems. The sterile stems
are 0.30-1.50 m, occasionally to 2.00 m tall and
about 1 cm in diameter. They grow in late spring
and die down in late autumn. The stem is branched,



with whorls of 1440 branches, these up to 20-30 cm
long, 1-2 mm diameter. The fertile stems are pro-
duced in early spring (at the end of April or in early
May) before the sterile shoots. The fertile stems are
to 10-25 cm tall with an apical spore-bearing stro-
bilus 4-10 c¢cm long and 1-2 c¢cm broad. The fertile
stems die out immediately after spore release, usu-
ally in mid-May. It spreads by spores. Rhizomes pen-
etrate up to 4 m into wet soil and they usually are
spreading laterally in multiple layers (DosTAL, 1984;
Hauke, 1993; HusBy, 2013).

Methods

Herbarium specimens deposited at the Herbarium
of the Institute of Botany of the Nature Research
Centre (BILAS) and at the Herbarium of Vilnius
University (WI) were studied (Appendix 1). Herbar-
ium specimens collected during this investigation by
the authors of this paper are deposited at the above-
mentioned herbaria (Appendix 1). The data on the
records of E. telmateia obtained from the Informa-
tion System on Protected Species (SRIS) of the Min-
istry of Environment of Lithuania were also used.

Field studies and estimation of the state of E. tel-
mateia populations were performed from April to
September in 2015 and 2016. Each habitat was vis-
ited at least twice. The evaluation of sporulation was
performed in spring, whereas the size of populations,
the structure of habitats and plant communities were
studied in summer or at the beginning of autumn.
Generative stems were counted thoroughly and con-
sistently surveying the whole area of the habitat. The
mean number of generative stems in 100 m? was cal-
culated dividing the number of stems by the whole
area occupied by E. felmateia stand and multiplied
by 100.

Habitat types were indicated after the Manual for
Inventory of EU Natural Habitats (RASOMAVICIUS,
2012). The nomenclature of the habitat types follows
the Interpretation Manual of European Union Habi-
tats (EUrROPEAN CommissioN, 2013). Full names of
habitat types and their codes as well as short versions
of habitat type names used in the paper are provided
on Table 1.

The size of stands of Equisetum telmateia was
measured using the measurement type (for small
populations) and GPS device (for large populations).
Using GPS device, marginal points of E. felmateia
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Table 1. Standard names of European Union habitats and their
short versions used in the text

Short version of the
habitat name used
in the text

Code and standard name of the
habitat type

6510 Lowland hay meadows Hay meadows

(Alopecurus pratensis, Sanguisorba
officinalis)

6430 Hydrophilous tall herb fringe
communities of plains and of
montane to alpine levels

7160 Fennoscandian mineral-rich

Tall herb fringe
communities

Mineral-rich

springs and springfens springs
7220 * Petrifying springs with tufa Springs with tufa
formation (Cratoneurion) formation

9180 * Tilio-Acerion forests of
slopes, screes and ravines

91E0 * Alluvial forests with Alnus
glutinosa and Fraxinus excelsior

Forests of slopes

Alluvial forests

stands were fixed and the area occupied by this spe-
cies was calculated using GIS software.

RESULTS AND DISCUSSION

Overview of distribution

At the end of the 19th century, LEHMANN (1896)
supposed that E. telmateia should occur in Lithuania,
because it had been recorded in Latvia, in the valley
of the lower reaches of the River Venta, which flows
from the territory of Lithuania. Later, this species was
included in the manuals for identification of plants
of Lithuania as expected species (DaGys et al., 1934;
SNaRskiS, 1954). E. telmateia was found for the first
time in Lithuania in 1957 by L. Sidla in Vilkavigkis dis-
trict, in the environs of Graziskiai, between Grazupiai
and Duonelaiciai villages, in a black alder logging
area, on springy slope of a ravine (MINKEVICIUS, 1959;
SipLa, 1960). Later, E. telmateia was not recorded in
that locality and became extinct probably because of
significant changes in the habitat after wood-logging
or later performed land reclamation in the area, and,
therefore, changed water regime.

Large population of E. telmateia was discovered
in 1959 by R. Murkaité in Varéna district, between
Puvociai and Kasciiinai villages, on the right bank of
the River Merkys (NATKEVICAITE-IVANAUSKIENE, 1961,
1994). Now several groups of plants are distributed
along the bank of the river in wooded areas and in
meadows as well as in anthropogenic habitats.
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Another population of E. telmateia was recorded
in Alytus district, during the investigations on flora
of the Punia Forest Botanical-Zoological Reserve. It
was situated on the left bank of the River Nemunas,
on a steep springy south-western slope, in a deep
ravine. When recorded, this population was quite
small, though exact number of individuals was not
indicated (JANKEVICIENE & LAZDAUSKAITE, 1976).

Locality of E. telmateia near Rokai, in Vingyté
village, Kaunas district (currently Kaunas city) was
recorded during the studies on flora of the Jiesia
Landscape Reserve in 1970 by E. Purvinas and
G. Turkevicius. E. telmateia occurred on a slope with
springs, in grey alder stand and covered about 25%
of the total habitat area (BALvOCIOTE et al., 1992).

In the valley of the River Lapainia, about 4 km
south-west of Kruonis, in the environs of Kleboniskis
village (Kaisiadorys district), E. telmateia was first
found in 1982. This population consisted of two
subpopulations separated by approximately 0.5 km
(Gupzinskas, 1983). Large group of E. telmateia oc-
cupied the valley and springy slopes of the River La-
painia and much smaller subpopulation was recorded
at the foot of the slope close to the confluence of the
Rivers Kruoné and Lapainia. In 1982, this group of
individuals occupied about 4 m?. Last time this sub-
population was recorded in 2012, whereas in 2013
all area of the habitat was flooded, as beavers built a
dam on small spring rivulet and in 2014 no individu-
als of E. telmateia were recorded.

Two localities of E. telmateia were reported in the
environs of Druskininkai (LAZDAUSKAITE et al., 1986;
ParrENOV et al., 1987). First locality was recorded by
A. Lekavicius in 1974, in Druskininkai Forest Park,
on the slope of the River Nemunas, close to the islet
of the river. However, all collected specimens in fact
belong to E. arvense and were misidentified as E. tel-
mateia. Recent searches for E. telmateia in Druski-
ninkai have not been successful.

The second locality of E. felmateia in the environs
of Druskininkai was registered in 1975, about 6 km
south of Druskininkai, in the Raigardas Landscape
Reserve, at the foot of the slope by a drained rivulet.
Herbarium specimens collected by A. Lekavic¢ius and
later by M. Lapelé in 1991 in fact belong to E. ar-
vense and E. fluviatile. Therefore, the occurrence of
E. telmateia in that area was not confirmed.

Population of E. telmateia was discovered on the
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right bank of the River Neris, about 3.5 km north-
west of Ciobiskis (Sirvintos district), in the environs
of Rusiy Ragas village in late 1970s by S. Janoniené.
First herbarium specimens of E. telmateia from this
locality were collected in 1986 by M. Lapelé and only
brief information about this population was published
(LAazDAUSKAITE et al., 1986; PArrENOV et al., 1987).

In Neris Regional Park (Vilnius district), on the
slopes of Naujoji Réva mound, which is situated in
a deep valley of the River Neris, E. telmateia was
found in 2007 by G. Svitra. According to the data
provided in the Information System on Protected
Species of the Ministry of Environment of Lithuania
(hereafter, SRIS), this species occupied the area of
about 300 m?.

During the implementation of the project Inven-
tory and Mapping of EU Habitats all over Lithuania
in 2013, formerly unknown population of E. tel-
mateia was registered by V. Kreile and B. Kalva in
Utena district, about 2 km north of Utena, between
Karveliskés and Saltupys villages in the habitat of
mineral-rich springs and spring-fens. No information
about the density of population or occupied area was
provided in the SRIS database.

Locality of E. telmateia in the former Ramby-
nas Landscape Reserve (presently Pagégiai district,
Rambynas Regional Park, environs of Biténai vil-
lage) was first mentioned by JANKEVICIENE (1978)
and subsequently it was frequently repeated in dif-
ferent references (LAZDAUSKAITE et al., 1986; PARr-
FENOV et al., 1987; Nauiaris, 2007). However, the
specimens of E. telmateia from this region are not
deposited at the Herbaria of Lithuania and exact lo-
cation of the population has never been indicated.
Furthermore, this species was not included in either
the analysis of rare and endangered species or the list
of flora of the former Rambynas Landscape Reserve
(JANKEVICIENE et al., 1987). Thus, this locality was
rejected by the authors in their later publication due
to unknown reasons. Besides, the locality in the en-
virons of Rambynas was not mentioned in the Red
Data Book of Lithuania (LaPELE, 1992), either. Be-
cause the record of E. telmateia in the environs of
Rambynas was not confirmed by herbarium speci-
mens collected by the authors of the publication or
by later investigators, and there is no detailed infor-
mation about the species, we consider this record as
doubtful.



The most recent new record of E. temlateia was
made by R. Draugelyté in 2014, about 2 km south
of the village Kalesninkai (Sal¢ininkai district), in
the environs of Dabrai village, in the Razumnos for-
est. Based on the information provided by the SRIS
database, the population of this species occupies the
area of 1294 m? in the wet forest. Unfortunately, this
record was not confirmed by herbarium specimens or
other evidences and we had no possibility to verify
the accuracy of identification and the state of popula-
tion. Therefore, this locality was excluded from fur-
ther analysis and evaluation.

The analysis of all available information revealed
that currently E. telmateia occurs in seven localities in
Lithuania (Fig. 1): Saltupys (Utena district), Rusiy Ra-
gas (Sirvintos district), Lapainia (Kaisiadorys district),
Rokai (Kaunas city), Naujoji Réva (Vilnius district),
Panemuninkai (Alytus district) and Kasciiinai (Varéna
district). One population formerly recorded in the en-
virons of Graziskiai (Vilkaviskis district) currently is
extinct. We suppose that the locality of E. telmateia
in the environs of Biténai village (now Pagégiai dis-
trict, Rambynas Regional Park) was provided errone-
ously. Two localities of this species in Druskininkai
and its environs were reported based on misidentified
specimens. Population in the environs of Dabrai vil-
lage (Saléininkai district) should be verified and the
identity of the species requires confirmation.

Almost all populations of E. felmateia in Lithuania
are located along the River Nemunas and its tributar-
ies (Rivers Jiesia, Lapainia and Merkys) and along
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Fig. 1. Distribution of Equisetum telmateia in Lit-
huania: @ — evaluated existing population; + — extinct
population; ? — doubtful report
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the River Neris. A single population of E. telmateia
recorded in Utena district is in a significant distance
from the rivers. The River Sventoji flows 8 km to the
north and the River VyZuona is ca. 1 km south of the
locality of this species. In Lithuania, E. telmateia is
at the north-eastern limit of the species range. Further
to the north from Lithuania, a single locality of this
species has been registered in the valley of the River
Venta in Latvia (EGLITE & SuLcs, 2000; EGLITE, 2003;
PriepITIS, 2014).

The state of populations

During the study, seven populations of E. felmateia
were evaluated and factors, which influence or may
influence the state of population, were analysed. The
summarized results of the study of seven populations
of E. telmateia indicating the occupied habitats and
the size of stands are provided on Table 2.

Saltupys. The population of E. telmateia in Saltupys
consisted of two parts separated by about 70 m wide
and 57 m high ridge. One part of the population was
situated in a depression with mineral-rich spring and
their stream habitat intermingled with the alluvial for-
est habitat. This subpopulation occupied about 1800 m?
(60 m long and 30 m wide). The dominant tree was
Alnus glutinosa of about 60 years old. Coverage of the
tree layer was 50%. Coverage of the shrub layer was
30%, and the most abundant species in this layer was
Prunus padus. The herb layer was moderately dense;
its coverage was 60%. The most abundant species in
the herb layer were Cirsium oleraceum, Geum rivale,
Solanum dulcamara, Urtica dioica and Chrysosple-
nium alternifolium. The highest density of Equisetum
telmateia was around springs and in the area irrigated
by streams, whereas in the habitat of alluvial forest, its
density was significantly lower, only small groups or
solitary shoots occurred. A part of habitat was polluted
by rubbish (glass, brick and metal debris), which was
dumped about ten years ago.

The second subpopulation was located on a flat
slope of the southern exposition and occupied about
200 m long and 40 m wide belt. E. telmateia grew in
several isolated groups of various sizes, which in to-
tal occupied about 4650 m>. The densest stands were
around mineral-rich springs and along their streams,
whereas in the alluvial forest habitat, the density of
E. telmateia was significantly lower. Alnus glutinosa
was dominant in the tree layer; coverage of the layer

21



GUDZINSKAS Z., RAsMAVICIUS M.

Table 2. Location, occupied habitats and the size stands of Equisetum telmateia in the studied populations

Name of population Locality Habitats Area of the stand (m?)
Saltupys Utena distr., between villages Saltupys and | Alluvial forests 6450
Karveliskés Mineral-rich springs
Rusiy Ragas Sirvintos distr., 3.5 km north-west of Alluvial forests 1170
Ciobiskis, environs of village Rusiy Ragas | Tall herb fringe communities
Naujoji Réva Vilnius distr., environs of Silénai village, Alluvial forests 2400
Neris Regional Park, Naujoji Réva mound | Springs with tufa formation
Forests of slopes
Rokai Kaunas city, environs of Rokai, Vingyté Alluvial forests 480
village Springs with tufa formation
Forests of slopes
Lapainia KaiSiadorys district, 4 km south-west of Alluvial forests 8800
Kruonis, Lapainia Botanical Reserve Mineral-rich springs
Springs with tufa formation
Panemuninkai Alytus distr., environs of Panemuninkai Forests of slopes 240
village, Nemuno Kilpos Regional Park Mineral-rich springs
Kascitinai Varéna distr., between Puvociai and Alluvial forests 4580
Kas¢itinai, Dziikija National Park Tall herb fringe communities
Forests of slopes
Mineral-rich springs
Hay meadows
Anthropogenic habitat

was 70%. Prunus padus and Alnus glutinosa were
most abundant in the shrub layer; coverage of the
layer was 30%. The herb layer was quite dense, its
coverage was 70% and the most abundant species
were Carex acutiformis, Cirsium oleraceum, Urtica
dioica, Solanum dulcamara and Mercurialis peren-
nis.

Rusiy Ragas. The population of Rusiy Ragas
was situated along the bank of the River Neris on the
lower part of the slope and at its foot. The stand of
E. telmateia was about 200 m long and its width va-
ried from 2 m to 20 m (the mean width was 6 m). To-
tal area occupied by this species was about 1170 m2.
On the lower part of the slope, E. telmateia grew
in alluvial forest habitat in which Alnus incana and
A. glutinosa were the dominant trees. Coverage of
the tree layer was 50%. Coverage of the shrub layer
was 40%. Dominant species in the shrub layer were
Corylus avellana, Alnus incana and invasive Acer
negundo. The herb layer was quite dense; its cover-
age was 70%. The most abundant species in the herb
layer were Cirsium oleraceum, Eupatorium cannabi-
num, Stellaria nemorum, Aegopodium podagraria,
Cardamine amara and invasive species Impatiens
parviflora. At the foot of the slope, Equisetum tel-
mateia occupied the tall herb fringe habitat. This
habitat was heavily invaded by alien plant species:
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Bidens frondosa, Impatiens glandulifera, 1. parvi-
flora, Acer negundo, Echinocystis lobata, Solidago
gigantea and Symphyotrichum lanceolatum. In sev-
eral sections, the stand of Equisetum telmateia was
trampled by anglers.

Naujoji Réva. The population of E. telmateia in
Naujoji Réva was composed of three subpopulations,
which were situated on different slopes and foots of
the mound. All three subpopulations were separated
by 30—60 m wide ridges. The total area occupied by
E. telmateia in this locality was 2400 m?. Subpopu-
lation on the eastern side of the mound was 30 m
long and about 20 m wide and occupied the habitat
of springs with tufa formation and edges of the sur-
rounding alluvial forest. The tree layer was sparse;
its coverage was 30%. Coverage of the shrub layer
was 60%, and the most abundant species were Salix
cinerea and Prunus padus. Coverage of herb layer
was 70% and Equisetum telmateia was the only dom-
inant species.

The second subpopulation was in the middle of
the steep south-western slope of the mound. It was
about 40 m long and 30 m wide with two narrow
branches, 2—4 m wide and 20-30 m long, stretch-
ing to the western and north-western slopes of the
mound. This subpopulation occupied the habitats of
springs with tufa formation, alluvial forest and for-



ests of slopes. The tree layer was sparse (coverage
was 20%), composed of solitary individuals of Frax-
inus excelsior. Coverage of the shrub layer was 30%
and it was dominated by Corylus avellana, Cornus
sanguinea and Fraxinus excelsior. Coverage of the
herb layer was 60%. The most abundant species, ex-
cept Equisetum telmateia, were Filipendula ulmaria,
Cirsium oleraceum, Scrophularia umbrosa and Ae-
gopodium podagraria.

The third subpopulation was situated on the lower
part of south-eastern slope. It was about 40 m long
and 20 m wide and occupied the habitats of springs
with tufa formation and alluvial forests. The tree
layer was mainly composed of 40-60 year-old A!/-
nus incana trees, the coverage of which was 50%.
Coverage of the shrub layer was 30% and the domi-
nant shrubs were Corylus avellana and Alnus incana.
The herb layer covered 70% and the most abundant
species were Carex acutiformis, Eupatorium can-
nabinum, Glechoma hederacea, Humulus lupulus
and Filipendula ulmaria. Invasive species Impatiens
parviflora was also abundant in the habitat of alluvial
forests.

Though the locality of Equisetum telmateia in
Naujoji Réva is in the area which is intensively vis-
ited by tourists, no evident damage to plants made by
visitors was noted. However, since 2014, the mound
slope management measures have been implemented,
which in certain degree contradicts with the require-
ments for conservation of E. telmateia. Removing
of shrubs affects the state of this species positively;
however, all biomass should be removed from the
site. Dumping of shrubs in the vicinity of springs or
on the habitat of springs with tufa formation triggers
the degradation of both, the habitat and population of
E. telmateia. In September 2016, herbs were mown
on the slopes of the mound and a part of E. felmateia
stand (about 25% of the total area) was cut down. In
the third subpopulation, about 40 m? of the stand of
this species and the spring habitat were heavily dam-
aged by wild boars.

Rokai. This population of E. telmateia was situ-
ated on the middle and lower part as well as the foot
of a quite steep (about 30°) south-eastern slope. The
stand of this species was about 60 m long and from
2 m to 15 m wide (total area was 480 m?). It occupied
the habitats of alluvial forests, springs with tufa for-
mation and a forest of slopes. The habitat of springs
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occupied quite small area and created a complex with
the habitat of alluvial forests. In the habitat of for-
ests of slopes, the density of E. felmateia was quite
low. Coverage of the tree layer, which was composed
mainly of Tilia cordata, was 30%, however, the layer
of shrubs was quite dense, it covered 60%. Domi-
nant species in the shrub layer were Corylus avel-
lana, Tilia cordata and Cornus sanguinea. The most
abundant species in the herb layer, coverage 60%,
were Aegopodium podagraria and Urtica dioica.
The tree layer in the habitat complex of alluvial for-
ests and springs with tufa formation covered 30%.
The layer of shrubs was less dense compared to the
habitat of forests of slopes (40%) and the most abun-
dant species were Alnus incana, Prunus padus and
Cornus sanguinea. Coverage of the herb layer was
70%. Dominant herb species in this habitat were Cir-
sium oleraceum, Urtica dioica, Humulus lupulus,
Phragmites australis and Eupatorium cannabinum.
No signs of recent human activity were noted in the
locality of Equisetum telmateia, however, heaps of
rubbish dumped several decades ago were still vis-
ible. Expansion of Phragmites australis from the
banks of nearby pond is the most significant threat to
the viability of Equisetum telmateia population.
Lapainia. This population of E. telmateia was
situated in a deep valley of the River Lapainia, at the
foot of the steep slope and in a floodplain. The stand
of E. telmateia was 240 m long and from 10 m to
50 m wide. The total area occupied by the stand of
this species was 8800 m?2. The largest part of this pop-
ulation (75%) occupied the habitat of alluvial forests,
much smaller part was in the habitat of mineral-rich
springs (20%) and the remaining part (5%) occupied
the habitat of springs with tufa formation. Coverage
of the tree layer in the habitat of alluvial forests was
50%. Dominant species in the tree layer were Alnus
glutinosa and A. incana. The mean age of dominant
trees was 80 years. Coverage of the shrub layer was
30% and the layer was dominated by Alnus incana,
A. glutinosa, Prunus padus and Ribes nigrum. The
herb layer was dense; its coverage was 70%. Among
the most abundant herb species, except Equisetum
telmateia, were Phragmites australis, Eupatorium
cannabinum, Cardamine amara, Solanum dulca-
mara, Cirsium oleraceum, Scrophularia umbrosa.
Phragmites australis was the dominant species in the
habitat of mineral-rich springs and its mean coverage
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was 40%. Though no signs of human activities were
recorded in the area occupied by Equisetum telmateia
stand, significant part of mineral-rich spring habitat
and about 10% of alluvial forest habitat in 2015 and
2016 were damaged by wild boars.

Panemuninkai. This population of E. telmateia
was situated on a steep (about 40°) southern slope
of the River Nemunas. The stand of E. telmateia
was 40 m long and from 2 m to 5 m wide. The to-
tal area occupied by the stand of this species was
240 m?. The population was very small and shoots
of E. telmateia in 2016 were lower than usually. In
the whole area, 104 vegetative shoots were counted.
The population of E. telmateia occupied the habitats
of forests of slopes and mineral-rich springs. Cover-
age of the tree layer in the habitat of forests of slopes
was 50%. The most abundant species were Quercus
robur, Picea abies and Tilia cordata. Coverage of
the shrub layer was 30%. Corylus avellana, Picea
abies and Prunus padus prevailed in this layer. The
herb layer was sparse; its coverage was 40%. Inva-
sive Impatiens parviflora was quite abundant spe-
cies in the herb layer. In mineral-rich spring habi-
tat, coverage of the herb layer was 70%. The most
abundant species in this habitat were Ranunculus re-
pens, Veronica beccabunga, Carex remota, Chrys-
osplenium alternifolium, Geranium robertianum,
Cardamine amara and Crepis paludosa. No signs
of human activity were noted in the locality of Eg-
uisetum telmateia population, however, almost half
of the spring habitat in 2016 was damaged by wild
boars. The state of this population of E. telmateia is
unsatisfactory.

Kas¢itinai. This population of E. telmateia was
composed of three subpopulations of different size,
located in 1.5 km long section of the right bank of
the River Merkys and separated from each other by
500-700 m. The total area occupied by stands of
E. telmateia was 4580 m?. The first subpopulation,
which was located close to Puvociai village, at the
edge of alluvial forest was the smallest (380 m?) and
occupied mainly the habitat of tall herb fringe com-
munities. Only few shoots of E. telmateia were re-
corded in alluvial forest of Alnus glutinosa.

The second subpopulation of Equisetum telmateia
was in wooded area, on the southern slope and at its
foot, in the habitat of alluvial forests and its junction
with the habitats of forests of slopes and mineral-rich
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springs. The stand of E. telmateia in this subpopula-
tion was 240 m long and 2—-10 m wide. Total area
occupied by this subpopulation was 1600 m?. Cover-
age of the tree layer in alluvial forest was 60% and
the tree stand was dominated by Alnus glutinosa.
The layer of shrubs was quite sparse, composed by
Alnus glutinosa and Prunus padus, and its cover-
age was 20%. Coverage of the herb layer was 70%.
Dominant species of the herb layer were Cirsium ol-
eraceum, Angelica sylvestris, Urtica dioica, Aegopo-
dium podagraria, Glechoma hederacea and Stellaria
nemorum. Invasive Impatiens parviflora was also
abundant in the herb layer. Solitary shoots or small
groups of shoots of Equisetum telmateia occurred in
the habitat of forests of slopes. Both habitats of this
subpopulation were partly damaged in 2015 during
tree logging.

The third subpopulation of E. telmateia occupied
the largest area (2600 m?) and occurred in the habi-
tats of alluvial forests, tall herb fringe communities,
and hay meadows as well as in anthropogenic habi-
tat. In the habitat of hay meadows, E. telmateia grew
sparsely and usually only low solitary shoots oc-
curred, whereas in the habitat of tall herb fringe com-
munities, the stand of this species was quite dense
and shoots were of characteristic height. Coverage of
the herb layer in the habitat of tall herb fringe com-
munities was 90%. The most abundant species, ex-
cept E. telmateia, were Anthriscus sylvestris, Rubus
caesius, Aegopodium podagraria, Chaerophyllum
aromaticum, Glechoma hederacea, Urtica dioica
and Eupatorium cannabinum. This habitat was also
invaded by Impatiens parviflora.

Part of this subpopulation occurred in the anthro-
pogenic habitat on the slopes of a pond. This pond
was renovated in 2012 or 2013 and steep slope was
created. On the gravelly slopes of the pond, Equise-
tum telmateia formed a narrow, curved belt, 2-3 m
wide and 32 m long. Upper part of the slope was dry
and covered with sparse plants, characteristic of dry
habitats (Echium vulgare, Medicago lupulina, Arte-
misia campestris, Pimpinella saxifraga, Sedum acre,
Arenaria serpyllifolia), whereas the lower part of the
slope was wet, irrigated by seeping ground water and
covered by Agrostis stolonifera. Equisetum telmateia
was unusually branched and low in this habitat, its
height was about 30 cm, and, however, the stand was
extremely dense.



Sporulation

The number of generative shoots in the studied
populations of E. telmateia differed significantly.
No generative shoots were recorded in two studied
populations located in Panemuninkai and Rusiy Ra-
gas (Table 3). In spring of 2016, in the entire popu-
lation of Saltupys only one generative shoot grow-
ing on the edge of forest and meadow was recorded.
The number of generative shoots in the other studied
populations tended to be higher (Table 3).

Table 3. Number and density of recorded generative shoots
in the studied populations of Equisetum telmateia in 2015—
2016.

Generative shoots
Locality | Year of study | recorded |mean density
number in 100 m?

Saltupys 2016 1 0.01
Rusiy Ragas 2016 0 0
Naujoji Réva 2016 44 1.83
Rokai 2015 32 6.67
Lapainia 2015 33 0.38
Panemuninkai 2016 0 0
Kascitinai 2015 191 4.17

The largest number of generative shoots was re-
corded in Kascitinai population. A total of 191 gener-
ative shoots in all three subpopulations were counted
in 2015. In Rokai and Lapainia, the number of re-
corded generative shoots was almost equal, though
sizes of these populations were significantly different
(Table 2 and 3). The highest density of generative
shoots in 100 m* was recorded in Rokai population;
while their density in Kasc¢itinai population was more
than two times lower (Table 3).

Though the mean density of generative shoots of
E. telmateia in the entire area of the population indi-
cates the intensity of sporulation, it does not reflect
their actual spatial distribution in the habitat. Genera-
tive shoots in all studied populations were recorded
in somewhat drier places, usually in transitional ar-
eas between springs and mesic grasslands or forest
stands. In Rokai population, only four generative
shoots were found in the petrifying spring habitat,
though they were located on small, 10-15 cm high
hummocks. Similar tendencies of generative shoot
formation in the drier and warmer marginal parts of
habitats were also reported from Scandinavia and
Central Europe (DosTAL, 1984; OLLGAARD, 2000).

Distribution, state and conservation of Equisetum telmateia in Lithuania

Studies on E. telmateia sporulation were per-
formed at the end of April and at the beginning of
May in 2015-2016. In all populations, generative
shoots of various development stages were recorded.
Some shoots were just emerged from the ground,
whereas others were fully shed spores and started to
wilt. The development of generative shoots differed
even between closely located sub-populations occur-
ring in the same type of habitat. At the beginning of
May in 2015, two subpopulations occurring in tall
herb fringe habitats in Kas¢itinai were studied. About
70% of generative shoots were already shed spores
and 10% were at the beginning of sporulation in the
first sub-population. On the same day, about 25% of
shoots were shedding spores, whereas most of shoots
were in earlier stages of development in the second
sub-population. Thus, we can conclude that the de-
velopment of generative shoots and the time of spore
shedding depends on micro conditions of a habitat
(illumination, soil humidity, slope exposure, etc.).

Gametophytes of E. telmateia have not yet been
recorded in Lithuania so far (NausaLis, 2007), how-
ever, the presence of generative shoots at least in
some populations enable us to suppose that genera-
tive reproduction of this species is possible.

Variation

Equisetum telmateia is among the least variable
species of the genus. One subspecies, two varieties
and one form are listed in the International Plant
Name Index (IPNI, 2016).

During the investigation on the state of E. fel-
mateia populations in Lithuania, several individuals
with unusual morphological features were recorded.
In the populations of Rokai and Rusiy Ragas, the
plants with spiral sheath encircling the apical part of
the stem and spirally arranged branches were found
(Fig. 2). In Rokai population, the recorded individ-
ual had four transformed upper nodes and clearly
shortened internodes, which were 0.5-0.6 cm long,
whereas internodes below were 2.0-3.4 cm long. In
Rusiy Ragas population, the recorded individual also
had four spirally transformed nodes in the upper third
part of the stem. The length of transformed internodes
varied from 1.5 cm to 2.0 cm, whereas internodes be-
low were 6.0-7.0 cm long. This individual had six
normally developed nodes located above the abnor-
mally developed ones. In our opinion, this morpho-
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logical transformation can be caused by the influence
of external factors (low temperature, mechanical in-
juries, microorganism actions, etc.) during the early
stages of the shoot development rather than with the
action of genes (WROBEL, 2003). Our supposition is
based on the fact that only solitary shoots had spi-
rally arranged branches, whereas other shoots of the
same clone were developed normally.

Fig. 2. Apical part of Equisetum telmateia stem with spirally
arranged sheath and branches in the population of Rusiy Ra-
gas, 2016

WROBEL (2003) has recorded this phenomenon
in three populations of E. felmateia in Poland and
has described this morphotype as a form (f. spira-
lis). Despite WROBEL (2003) has provided Latin name
for this morphotype at the rank of form, it cannot be
treated as a validly described taxon, because (a) Latin
description or diagnosis is absent, which was neces-
sary until 31 December 2011 (Art. 39.1); (b) the type
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specimen of this taxon has not been indicated (Art.
40.1) (McNEILL et al., 2012). WROBEL (2003) uses
mainly the term ‘morphotype’ and occasionally re-
places it with Latin term, which formally resembles
the name of a taxon (e.g. fo. spiralis).

Evaluation applying the JUCN criteria

The IUCN (2012a, b) criteria are considered as
one of the best methods to evaluate species extinc-
tion risk at the global and regional levels (ABELI et
al., 2009). Evaluation of the status of E. telmateia in
Lithuania applying the IUCN criteria resulted in its
categorization as a vulnerable species (VU A4; B 2a,
b (iii, iv)).

One population of E. telmateia in Lithuania
has become extinct (in the vicinities of Graziskiai,
Vilkaviskis district). Population of this species in
the environs of Panemuninkai (Alytus district) is
very small and can become extinct within less than
100 years. The area of occupancy of E. telmateia in
Lithuania is about 80 km? (recorded in 8 grid cells),
however, the total area of the stands of this species is
2.41 ha (24 120 m?). Decline in the area of suitable
habitats and their quality as well as in the number of
localities have been observed.

Globally, E. telmateia is considered as a species
of least concern (AkHANI et al., 2014); however, in all
neighbouring countries it is included into the lists of
protected species. Single population of E. telmateia
known in Latvia is the farthest north-eastern point
of this species occurrence. In this country, E. tel-
mateia is ascribed to the group of very rare species
(EgLitg, 2003). In Kaliningrad region of Russia,
E. telmateia is ascribed to the category of endangered
species (GUBAREVA, 2010), in Belarus, it is very rare
and considered as critically endangered (SKURATOV-
IcH, 2015). In several European countries, including
Denmark, Germany, Luxembourg, Switzerland and
the United Kingdom, it is classified as species of
least concern (AkHANI et al., 2014).

Threats and measures for conservation
Evaluation of the size and state of populations and
the habitats of E. telmateia in Lithuania enabled us to
reveal the threats for this protected species. The ma-
jor threat for the stability of E. telmateia populations
and habitats is forest logging. Though this species is
not particularly sensitive to changes in habitat illu-



mination, in logged areas the density of E. felmateia
shoots decreases. This may be caused by mechanical
destruction of underground parts during tree logging
and their transportation from the site. Tree logging
has also serious indirect negative impact on the sta-
bility of habitats of springs and forests of slopes. Me-
chanical disturbances of the soil and spring streams
can induce changes in hydrological regime and ero-
sion of slopes.

Most of the studied populations of E. telmateia
(Panemuninkai, Lapainia, Rokai, Rusiy Ragas and
Naujoji Réva) occur in the state-owned forests and,
therefore, their conservation can be easier organised
and controlled. However, two populations (Kascitinai
and Saltupys) of this species are in privately owned
land areas and their protection can meet certain prob-
lems (GuDZINSKAS & ZALNERAVICIUS, 2016). A part
of alluvial forest and spring habitats of E. felmateia
in the privately-owned forest in Kascitinai was dis-
turbed in 2015-2016 by tree logging.

Possible threat for the population of E. telmateia
in Rusiy Ragas is the change in water level in the
River Neris, in case the planned construction of hy-
droelectric power station will be carried out. The
population of E. telmateia is situated along the river
in front of and on the lower part of a steep slope.
Therefore, a part of the habitat of this species can be
inundated, if the river is dammed, whereas the other
part of the habitat can be easily destroyed by erosion
of steep slope.

A part of E. telmateia plants in the population of
Naujoji Réva is periodically mown during the man-
agement of the mound slopes. The impact of mowing
on the stability of E. telmateia populations has not
been investigated; however, the survey of the state of
population in periodically mown mesophyte mead-
ows let us suppose that mowing is not favourable for
this species. Plants growing in occasionally mown
meadow habitats are smaller, their habit is not typical
and the density of shoots is low. Therefore, mowing
of E. telmateia during the management of the mound
slopes should be avoided. If the maintenance of a
proper condition of the mound requires cutting of the
herbs and shrubs periodically, the biomass should be
immediately collected and removed from the area.
Artificially created thick layer of plant remnants is
a significant obstacle for the growth of generative as
well as of vegetative shoots of E. telmateia.

Distribution, state and conservation of Equisetum telmateia in Lithuania

The negative impact of wild boar activity on the
state of E. telmateia stands in the habitats of mineral-
rich springs and petrifying springs with tufa formation
was evident. Spring habitats are favoured places for
mud-baths of wild boars and they destroy significant
areas of vegetation, including E. telmateia stands. It is
not known whether wild boars eat rhizomes and buds
of E. telmateia. Quite large areas of suitable habi-
tats for this species were heavily disturbed by wild
boars in Lapainia, Naujoji Réva, Rusiy Ragas and
Saltupys localities, whereas in Panemuninkai about
40% of the area occupied by the population of E. tel-
mateia was disturbed in 2016. Negative impact of
wild boars on the state of protected plant species has
been noted in Lithuania, especially in the vicinities
of game animal feeding installations (GuDZINSKAS &
ZALNERAVICIUS, 2016). Two wild animal feeding ar-
eas were recorded in the Lapainia Botanical Reserve
within less than 0.5 km distance from the locality of
E. telmateia, which was apparently damaged by wild
boars. In the surrounding habitats of feeding areas,
the concentration of wild animals has increased sev-
eral times (especially the density of wild boars) and
their high concentration has a significant negative
impact on almost all types of habitats (GUDZINSKAS,
RyLa, 2006; GUDZINSKAS & ZALNERAVICIUS, 2016).
Thus, the installation of game animal feeding ar-
eas should be legally prohibited in the vicinities of
protected areas with high concentration of valuable
habitats and protected species.

The stability of certain populations of E. te/mateia
is threatened by invasive alien species. The most ex-
pressed threat of invasive species was noted in Rusiy
Ragas population along the banks of the River Neris.
Annual invasive species forming particularly dense
stands (e.g. Echinocystis lobata, Impatiens glandulif-
era) competes for light during summer and autumn.
Perennial clonal invasive species with long under-
ground rhizomes and forming dense stands (e.g.
Solidago gigantea, Symphyotrichum lanceolatum)
strongly suppress the growth of the aboveground and
underground parts of many native plant species (PAL
etal., 2015; LariN, 2016), therefore, the same impact
on Equisetum telmateia during entire vegetation sea-
son is also expected. Impact of woody invasive spe-
cies (e.g. Acer negundo) on the state of Equisetum
telmateia is uncertain and should be evaluated in the
future. Therefore, control and eradication of invasive
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species in certain habitats of E. telmateia should be
considered as an important measure of conservation.

At drained sites or other habitats undergoing
changes in hydrological conditions, E. felmateia can
survive for several decades, nevertheless, such popu-
lations gradually decline until extinction. Gradual
decline and unavoidable delayed extinction is char-
acteristic of the populations of long-lived perennials
on drained or otherwise damaged habitats (MAaTTIAS-
soN, 2000). Implementation of conservation meas-
ures for damaged populations does not ensure their
long-term stability and frequently only postpone the
extinction.
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DIDZIOJO ASIUKLIO (EQUISETUM TELMATEIA) PAPLITIMAS, BUKLE IR APSAUGA

LIETUVOJE

Zigmantas GupZinskAs, Mindaugas RasiMaviCius

Santrauka

ISsamiis saugomy augaly rsiy paplitimo, popu-
liacijy ir buveiniy dydZio bei biiklés tyrimai ypac
svarbiis siekiant nustatyti tinkamg riSies apsaugos
rezimg ir biitinas apsaugos priemones. Didysis asiii-
klis (Equisetum telmateia Ehrh.) Lietuvoje yra retas
saugomas augalas, taciau iki Siol nebuvo iSsamiai
jvertintas jo populiacijy dydis, kylancios grésmés ir
apsaugos poreikis. Atlikty tyrimy tikslas buvo jver-
tinti dabartinj didZiojo asitiklio paplitimg Lietuvoje,
nustatyti populiacijy uzimamga plota, jvertinti popu-
liacijy ir buveiniy biuklg.

ISnagrinéjus literattiroje skelbta, herbariumuose ir
duomeny bazése sukauptg informacijg nustatyta, kad
dabar didysis asitiklis Lietuvoje aptinkamas septy-
niose vietovése, kuriy dauguma telkiasi pietinéje Sa-
lies dalyje. Viena populiacija, buvusi Graziskiy apy-
linkése (Vilkaviskio r.) yra iSnykusi. Manome, kad
didziojo asitiklio radavieté dabartiniame Rambyno
regioniniame parke (Pagégiy sav.) nurodyta klaidin-
gai. Kalesninky apylinkése (Saléininky r.) nurodyta
Sios rusies radavieté nepatikrinta ir rusies tapatybé
kol kas nepatvirtinta.

Ivertinus didZiojo asitiklio populiacijas nustatyta,
kad Salyje visos jos uzima 2,41 ha plotg. Didziau-
sios riisies populiacijos yra Lapainios upelio slényje
(Kaisiadoriy r.), Saltupio k. apylinkése (Utenos r.)
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ir Kasé¢itiny k. apylinkése (Varénos r.). Blogiausia
yra Nemuno Kkilpy regioniniame parke, netoli Pa-
nemuninky k. esancios populiacijos buklé. Ji uzima
labai maza plota (apie 240 m?), o visoje populiacijo-
je 2016 m. buvo tik 104 figliai. Dviejose i§ septyniy
tirty populiacijy 2015-2016 m. generatyviniy tigliy
neaptikta, dar vienoje populiacijoje rastas tik vienas
generatyvinis Tiglis. Kitose populiacijose jy buvo ap-
tikta po nedaug.

Dauguma didziojo asiiiklio populiacijy telkiasi
upiy sléniuose ir Slaituose. Augalas dazniausiai auga
aliuviniuose miskuose, kurie sudaro buveiniy kom-
pleksus su nekalkingais Saltiniais arba Saltiniais su
besiformuojanciais tufais. Daug reciau didysis asiii-
klis jsikuria §laity misky, aukstyjy eutrofiniy Zolyny
ir mezofity pievy buveinése.

Ivertinus didziojo asitklio populiacijy dydj, buk-
priskirta prie pazeidziamy rusiy (VU) kategorijos.
Svarbiausios grésmés, keliancios pavojy rasies po-
puliacijoms, yra buveiniy pazaidos dél misky kirtimo
ir drékinimo rezimo pokyciai, kurie gali kilti tiek dél
natiiraliy priezasciy, tiek ir dél Zmoniy poveikio. Tam
tikrg neigiamg jtakg didziojo asitiklio populiacijoms
daro Sernai, zmoniy veikla buveinése ir svetimzemiy
rusiy augaly invazijos i buveines.



Distribution, state and conservation of Equisetum telmateia in Lithuania

APPENDIX 1. THE LIST OF EXAMINED HERBARIUM SPECIMENS OF EQUISETUM TELMATEIA

Herbarium specimens in the list were arranged
chronologically. The text of herbarium labels was
translated into English and some orthographical errors
of geographical names were corrected as well as all ab-
breviations were expanded. Four-digit code in square
brackets (e.g. [5225]) refers to the number of the grid-
cell on the map (Fig. 1). The acronym of the herbarium
follows by the specimen number (in italics).

Kybartai distr. (now Vilkaviskis distr.), environs of
Graziskiai, between Duonelai¢iai and GraZupiai
villages, springy valley of a rivulet in a ravine,
10 August 1957, leg. et det. L. Sidla [5517]. BI-
LAS, 17165.

Varéna distr., Puvociai, right bank of the River
Merkys, grazed springy forest of black alder,
19 June 1959, leg. et det. R. Murkaité [5825]. W1,
P0O5704.

Varéna distr., Puvociai, right springy bank of the
River Merkys, in alder stand, 20 June 1975, leg.
et det. R. Bandziuliené [5825]. WI, P05701.

Varéna distr., Puvociai, near pine forest, at a spring,
16 May 1976, leg. et det. E. Saltyte [5825]. WI,
P0703.

Varéna distr., Puvociai, on a slope at the spring,
12 August 1976, leg. et det. E. Saltyte [5825].
WI, s. n.

KaiSiadorys distr., 5.5 km southwest of Kruonis,
springy bank of the River Lapainia, very abun-
dant, 25 July 1982, leg. et det. Z. Gudzinskas
[5225]. BILAS, 65306.

KaiSiadorys distr., 5.5 km southwest of Kruonis,
valley of the River Lapainia, on springy slope,
25 July 1982, leg. et det. Z. Gudzinskas [5225].
BILAS, 43236.

Sirvintos distr., environs of Ciobiskis, at the foot of
the right bank of the River Neris, among shrubs,
abundant, 15 July 1986, leg. et det. M. Lapelé
[5027]. BILAS, 68312.

Sirvintos distr., 4 km east of Ciobiskis, slope of the
River Neris, quite abundant, 7 July 1987, leg. et
det. A. Kulbis [5027]. BILAS, 42911.

Varéna distr., Kascitinai village, springy slope of the
River Merkys, 20 July 1999, leg. et det. J. Nau-
jalis and L. BalCitnaité [5825]. WI, P27443,
P27443, P27444.

Varéna distr., environs of Puvociai, Kas¢itinai vil-
lage, sandy bank of the River Merkys, 20 July
1999, leg. et det. J. Nauyjalis and L. Balcitinaité
[5825]. W1, P27445.

Varéna distr., Puvociai, Dzikija National Park, right
bank of the River Merkys, slope of the upper ter-
race, black alder stand with springs, in calcare-
ous soil, quite abundant, 12 June 2000, leg. et det.
R. Ciuplys [5825]. BILAS, 65749.

Varéna distr., environs of Puvociai, Kas¢itinai vil-
lage, right bank of the River Merkys, on a slope
at the edge of pine forest, quite abundant, 12 June
2000, leg. et det. Z. Gudzinskas [5825]. BILAS,
70328.

Varéna distr., environs of Puvociai, on the right bank
of the River Merkys, on a slope at a rivulet, quite
abundant, 12 June 2000, leg. et det. Z. Gudzinskas
[5825]. BILAS, 70330.

Utena distr., between Karveliskés and Saltupys vil-
lages, forest block No. 480, parcel No. 55, in
mineral-rich spring and spring fen habitat, 21 July
2013, leg. et det. V. Kreile and B. Kalva [4433].
BILAS, s. n.

Kaisiadorys distr., 5.5 km southwest of Kruonis, val-
ley of the River Lapainia, in black alder stand,
few generative shoots, 25 April 2015, leg. et det.
Z. Gudzinskas [5225]. BILAS, 77249.

Kaunas distr., environs of Rokai, Vingyté village,
springy slope of a hill, quite few generative
shoots, 25 April 2015, leg. et det. Z. Gudzinskas
[5123]. BILAS, 77250.

Utena distr., between Karveliskés and Saltupys vil-
lages, in black alder stand with mineral-rich
springs, abundant, 18 September 2016, leg. et det.
Z. Gudzinskas [4433]. BILAS, 77251.

Vilnius distr., 2 km north-west of Silénai, foot of
north east slope of Naujoji Réva mound, at a
spring, abundant, 18 September 2015, leg. et det.
Z. Gudzinskas [5230]. BILAS, 77257.

Utena distr., environs of Karveliskés village, in de-
pression with springs, 12 August 2016, leg. et det.
M. Rasimavicius [4433]. WI, P33605.

Varéna distr., environs of Puvociai, Kaséitinai vil-
lage, upper part of a slope, on the bank of a pond,
in wet gravel, very abundant, 27 September 2016,
leg. et det. Z. Gudzinskas [5825]. BILAS, 77252.
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Kaunas distr., environs of Rokai, Vingyté village,
about 200 m from the River Jiesia, springy slope
of a hill, abundant, 31 August 2016, leg. et det.
Z. Gudzinskas [5123]. BILAS, 77253.

Kaunas distr., environs of Rokai, Vingyté village,
about 150 m from railway, springy slope at the
pond overgrown with reeds, abundant, 31 August
2016, leg. et det. M. Rasimavicius [5123]. WI,
P33601.

Sirvintos distr., about 3 km north-west of Ciobiskis
and north of Rusiy Ragas, on the right bank of
the River Neris, in eutrophic tall herb habitat,
quite sparsely, 5 September 2016, leg. et det.
Z. Gudzinskas [5027]. BILAS, 77254.

Sirvintos distr., about 3 km north-west of Ciobiskis
and north of Rusiy Ragas, on the right bank of
the River Neris, forms several isolated patches,
5 September 2016, leg. et det. M. Rasimavicius
[5027]. W1, P33602.

Alytus distr., Nemuno Kilpos Regional Park, Punia
forest, 2 km north of Panemuninkai, left bank of
the River Nemunas, springy slope, quite sparse-
ly, 9 September 2016, leg. et det. Z. Gudzinskas
[5424]. BILAS, 77255.

Alytus distr., Nemuno Kilpos Regional Park, Punia
forest, 2 km north of Panemuninkai, left bank of
the River Nemunas, in front of Staniava village,
springy slope, sparsely, 9 September 2016, leg. et
det. M. Rasimavicius [5424]. WI, P33603.

Vilnius distr., 2 km north-west of Silénai, foot of
north east slope of Naujoji Réva mound, at a

32

spring, abundant, 6 September 2016, leg. et det.
Z. Gudzinskas [5230]. BILAS, 77256.

Vilnius distr., 2 km north-west of Silénai, foot of
north east slope of Naujoji Réva mound, at a
spring, abundant, 6 September 2016, leg. et det.
M. Rasimavicius [5230]. WI, P33604.

Erroneously identified specimens

Druskininkai, in forest park, springy clay slope of the
River Nemunas in front of the river islet, 1 June
1974, leg. et det. A. Lekavicius [5923]. BILAS,
20768. — Equisetum arvense L.

Varéna district (now Druskininkai distr.), the Raigardas
Landscape Reserve, at a foot of springy slope, few
individuals, 5 August 1975, leg. et det. A. Lekavicius
[6023]. BILAS, 66166. — Equisetum arvense L.

Varéna distr. (now Druskininkai distr.), the Raigardas
Landscape Reserve, at a foot of the slope, 6 Au-
gust 1975, leg. et det. A. Lekavicius [6023]. BI-
LAS, 20769. — Equisetum arvense L.

Varéna distr. (now Druskininkai distr.), Druski-
ninkai Forest Enterprise, Druskininkai Forestry,
the Raigardas Landscape Reserve, on a bank of
drained rivulet, in black alder stand, 11 July 1991,
leg. et det. M. Lapelé [6023]. BILAS, 51219. —
Equisetum fluviatile L.

Druskininkai, the Druskininkai Botanical Reserve,
on the right bank of the River Nemunas, in front
of Meil¢ Islet, on springy slope, 12 July 1991, leg.
et det. M. Lapelé [5923]. BILAS, 51218. — Equi-
setum arvense L. and Equisetum fluviatile L.



