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Abstract

Gudzinskas Z., Taura L., 2021: Confirmed occurrence of the native plant species Eleocharis ovata (Cypera-
ceae) in Lithuania. — Botanica, 27(1): 44-52.

Information on the occurrence of Eleocharis ovata (Cyperaceae) in Lithuania for a long time had been based
on misidentified specimens only. During the studies on the flora of South Lithuania in 2020, we discovered this
species in Varéna district on the shores of Lake Pabezninkai. We performed field investigations on the distribu-
tion, size of population and habitats of £. ovata from August to October 2020 on the shores of Lake Pabezninkai
and, searching for this species, surveyed potential habitats on the shores of eight other lakes in South Lithuania.
A total of 63 individuals of E. ovata were found on the shores of Lake Pabezninkai, and they were widely dis-
persed on the northern and south-western shores of the lake. Most of the registered individuals of E. ovata were
found growing on wet sand and mud in the communities of the Isoéto-Nanojuncetea class. Solitary individuals
were also found in communities of the Phragmito-Magnocaricetea class. Assessment of E. ovata according
to the IUCN criteria revealed that this species, currently occurring at a single locality in Lithuania, should be
classified as critically endangered (CR). Conservation of E. ovata and other rare plant species recorded on the

shores of Lake Pabezninkai should be organised by maintaining favourable habitat conditions.
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INTRODUCTION

The diversity of flora in a particular geographic
area is determined by climatic, geological, soil, oro-
graphic conditions and depends on the intensity of
historical and current human activities (LINDER, 2005;
D1 Marco & SanTiNg, 2015). Although studies on the
flora, as an assemblage of plant taxa in a specific geo-
graphic area, have received less attention worldwide
in recent decades, they are an essential part of knowl-
edge about biodiversity. Furthermore, the studies on
the flora provide answers to questions on plant evolu-
tion and phytogeography (Funk, 2006). Understand-
ing the genesis of plant diversity is also vital for the
long-term planning of biodiversity conservation (D1
Marco & SANTING 2015).

The Cyperaceae family comprises one of the larg-
est families of vascular plants, including ca. 5400
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species in 106 genera (GovaAerTs et al., 2007). In
Lithuania, the Cyperaceae family is the third-larg-
est plant family, and its diversity has been relative-
ly well-studied (LEekavicius, 1963; STANCEVICIUS,
1963; Kuusk et al.,, 2003). Nevertheless, several
earlier not registered taxa of this family have been
recorded during the last decades: Carex depressa
Link subsp. transsilvanica (Schur) T.V. Egorova,
C. filiformis L. [= C. tomentosa L.], C. juncella (Fr.)
Th.Fr. [= C. nigra (L.) Reichard subsp. juncea (Fr.)
So0d] (MATULEVICIOTE, 2001, 2003), Scirpus radicans
Schkuhr (Gubpzinskas & Taura, 2021). Our studies
on the flora of South Lithuania in 2020 led to the dis-
covery of Eleocharis ovata (Roth) Roem. et Schult.,
a species that had been reported in the country based
only on misidentified specimens (Gupzinskas, 1999;
TaBAKkA et al., 2003).

The genus Eleocharis R. Br. includes about 200
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species distributed mainly in the Northern hemisphere
and occupying various types of wetland and marsh
habitats (GonzALEz-ELizonDO & PETERSON, 1997).
In Lithuania, depending on the accepted taxonomi-
cal concepts, this genus has been reported including
eight (LEkaviCius, 1963), seven (GUDZINSKAS, 1999)
or five (TaBaka et al., 2003) species. Considering the
currently accepted taxonomical point of view (Gov-
AERTS et al., 2007), now this genus is represented in
Lithuania by six species: E. acicularis (L.) Roem. et
Schult., E. mamillata (H.Lindb.) H.Lindb., E. ova-
ta (Roth) Roem. et Schult., E. palustris (L.) R.Br.,
E. quinqueflora (Hartmann) O. Schwarz and E. unig-
lumis (Link) Schult.

Although E. ovata is considered a species with an
almost circumboreal range, it is distributed unevenly,
and in some regions, it is absent (GALEN SMITH et al.,
2002; JimMeNEZ-MEJiAS & LuceNo, 2011; Stvons et al.,
2020). In Europe, it is also distributed unevenly and
in many regions is considered as rare and threatened
species (Zajac & Zaiac, 2001; KirALY et al., 2008;
VERLOOVE, 2015; Simons et al., 2020). In the Baltic
region, E. ovata is extremely rare, and its populations
usually are temporal. In Estonia, for example, E. ova-
ta was registered at the end of the 19th century, and
one new record was made in the south-eastern part
of the country in 2012 (Kuuk, 1999, 2020; TaBaka
etal., 2003). The occurrence of this species in Latvia
was recorded only in the 19th century and later was
not found (TaBaka et al., 2003; Priepitis, 2014). In
former East Prussia, this species was found grow-
ing on the shores of ponds or in drained ponds in the
second half of the 19th century, and the last record
was made in 1894 (ABROMEIT et al., 1940). In the
nowadays Kaliningrad Region of Russia, E. ovata
has been recognised as extinct species (DEDKOV et
al., 2010). Although this species has been recorded
almost throughout Belarus, it is considered a rare na-
tive species in the southern part of the territory and
casual alien in the northern part of the country (Sku-
RATOVICH, 2017). In Poland’s north and central part,
this species is also rare and somewhat more frequent
in the south (Zajac & Zaiac, 2001).

In Lithuania, E. ovata formerly has been reported
to occur in various parts of the country (SLAWINSKI,
1924; Snarskis, 1954; Lekavicius, 1963). However,
later revision of the herbarium specimens has shown
that all reports were based on misidentified speci-

mens (TaBaka et al., 2003). Thus, this species has not
been confirmed in Lithuania; however, considering
its native range, it has been anticipated to occur in the
country (Gupzinskas, 1999). With the discovery of
this species in Varéna district, we aimed to evaluate
the size of its population, distribution patterns on the
shores of Lake Pabezninkai, to analyse threats and
estimate the need for conservation.

MATERIALS AND METHODS

We performed field investigations on the distri-
bution, size of population and habitats of E. ovata
on the shores of Lake Pabezninkai in Varéna district
(South Lithuania) from August to October 2020.
Potential habitats of other lakes in South Lithuania
(Didziulis, Dusia, Glébas, Glukas, Kastinis, Lavysas,
Netecius, Seirijis) were also investigated searching
for Eleocharis ovata. Voucher specimens of E. ovata
collected during this research were deposited at the
Herbarium of the Institute of Botany of the Nature
Research Centre, Vilnius (BILAS). Herbarium speci-
mens collected in Lithuania and formerly identified
as E. ovata were analysed, and their identification
was verified. Historical information on E. ovata
in Lithuania, published in the literature, was also
screened and assessed.

A distribution map of E. ovata in Lithuania was
compiled applying a system of grid cells, which were
arranged according to geographical coordinates with
sides of 6’ of latitude and 10’ of longitude. The dis-
tribution map of E. ovata on the shores of Lake Pa-
bezninkai was compiled using recorded geographical
coordinates in the field. The number of individuals
was counted thoroughly surveying sandy and muddy
shores of Lake Pabezninkai (ca. 4.2 km long and 30—
100 m wide, occasionally wider).

RESULTS

Information on the occurrence of E. ovata in
Lithuania had been for a long time controversial.
SNarskis (1954) has indicated that this species is
unevenly distributed in Lithuania, and it is even fre-
quent locally. However, all herbarium specimens
collected by P.Snarskis in North and South Lithuania
in 1942—-1951 and identified as E. ovata (labelled as
Heleocharis ovata (Roth) Roem. et Schult. or Scir-
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pus ovatus Roth) belong to Eleocharis quinqueflora
(Hartmann) O.Schwarz. Thus, based on the re-iden-
tification of specimens by V. Rasomavicius in 1999,
TaBaka et al. (2003) have concluded that his species
in Lithuania is misreported.

Eleocharis ovata (Roth) Roem. et Schult. (Scir-
pus ovatus Roth) is an annual, 2-35 cm tall plant with
densely tufted culms and without rhizomes or stolons
(Fig. 1). Leaf sheath basally slightly red, apically
greenish or yellowish, apex obtuse to acute. Spikelet
ovoid to broadly ovoid, 4-8 mm long and 3—4 mm
wide, dense, many-flowered, with acute apex, usually
brown. Basal 2 glumes sterile. Fertile glumes green-
ish medially and dark red on sides, laxly imbricate,
ovate, 1.5 mm long and 0.5 mm wide, membranous.
Perianth bristles 6, retrorsely spinulose. Stigmas 2.
Nutlet brownish at maturity, obovoid, ca. 0.8 mm
long and 0.5 mm wide, conspicuously convex on the
dorsal side. Persistent style base (stylopodium) del-
toid, about one third as long and two-thirds as wide
as nutlet.

The first locality of E. ovata in Lithuania was found
in Varéna district, 2 km southeast of Sarapiniskés
Village, in the environs of Aukstakalnis settlement
(Fig. 2), on the north-eastern shore of Lake Pabez-
ninkai (27 August 2020; 54.35198° N, 24.57328° E).
Two solitary individuals growing in a wet, muddy sand
ca. 140 m apart were found on the shore of the lake.

Later, in September and at the beginning of Octo-
ber 2020, we thoroughly surveyed all shores of Lake
Pabezninkai, counting and registering found individ-
uals of £. ovata. The survey results showed that most

of the individuals were dispersed along the northern
and south-western shores of the lake, and solitary
individuals were found on the north-eastern shore
(Fig. 3). On the northern shore of the lake, which was
covered by wet coarse sand with pebbles, we regis-
tered 14 individuals of E. ovata. Individuals were
quite widespread along 260 m long coastline, usually
from 10 to 30 m apart and only in two cases indi-
viduals were separated by less than 10 m distance.
The mean distance between individuals was 18.6 m
along the northern shore. On the south-western shore
of the lake, E. ovata was more abundant, and a total
of 47 individuals were found growing mainly in wet
mud or wet coarse sand along 750 m long coastline.
Individuals of this species were also dispersed, and
the mean distance between individuals was 16 m, al-
though in several cases, one to three individuals grew
within one to three meters apart. It should be noted
that we found no individuals of E. ovata on the south-
eastern and north-western shores. The south-eastern
exposed shore was covered by fine sand and was
almost dry in September 2020. The north-western
exposed shore of the lake was covered by wet fine
sandy mud. Thus, 63 individuals of E. ovata were
found on the shores of Lake Pabezninkai in 2020.
Plant communities with E. ovata occupied 1.91 ha;
therefore, the mean density was 33.0 individuals per
hectare. The length of the shoreline with plants of
E. ovata was 1150 m; thus, the mean distance be-
tween individuals was 18.2 m.

Despite the search for E. ovata on exposed sandy
and muddy shores of other lakes in South Lithuania

Fig. 1. General appearance (A) and close up view (B) of Eleochans ovata recorded on the shores of Lake Pabeznmkal in
2020
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Fig. 2. Location of the recorded Eleocharis ovata population in Lithuania (white dot)
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Fig. 3. Distribution of Eleocharis ovata on the shores of Lake Pabezninkai in 2020
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(Lakes Didziulis, Dusia, Glébas, Glikas, Kastinis,
Lavysas, Netecius, Seirijis), it was not recorded. Ex-
posed wet muddy and sandy shores of Lakes Glébas
and Glukas were particularly wide at the end of sum-
mer and in autumn of 2020, and suitable habitats oc-
cupied large areas; however, E. ovata was not found.

Individuals of E. ovata were found in quite a nar-
row belt of exposed banks of Lake Pabezninkai, usu-
ally in 5-20 m from the water. Most of the plants
occurred in communities of the Isoéto-Nanojuncetea
Br.-BI. et Tiixen ex Br.-Bl. et al. 1952 class. The most
frequent and abundant species were Juncus articula-
tus, J. bufonius, J. bulbosus and Gnaphalium uligino-
sum. Other species characteristic of wet sand or mud
habitats, such as Limosella aquatica, Lythrum portula,
Ranunculus reptans, were rare and usually represented
by solitary individuals in the communities. Eleocharis
ovata was also found in communities of the Scirpe-
tum radicantis Nowinski 1930 association (class
Phragmito-Magnocaricetea Klika in Klika et Novak
1941). Nevertheless, only solitary individuals were
recorded in these communities; they were present in
all study plots. Seven individuals of Eleocharis ovate
were found growing in communities of the Phragmi-
to-Magnocaricetea class and 56 individuals in com-
munities of the Isoéto-Nanojuncetea class.

The results of our study revealed that E. ovata oc-
curs in Lithuania in a single locality. Thus, the extent
of occurrence and the area of occupancy of this spe-
cies, in the sense of the [UCN (2017) criteria, are less
than 10 km?. Furthermore, the number of recorded
mature individuals in a single known locality was
lower than the upper threshold (250 individuals) ap-
plied for critically endangered species (CR). A total
of 63 individuals were recorded on the shores of Lake
Pabezninkai in 2020. Considering the current state of
habitats along the shores of Lake Pabezninkai and
peculiarities of water level fluctuations in the lake,
we infer the decline of E. ovata population in the
future. Therefore, we estimate the state of E. ovata
as critically endangered (CR) [Blab(iii) + 2ab(iii);
C2a(ii)] in Lithuania.

DISCUSSION
The records of E. ovata in Lithuania have been

mentioned in references since the first half of the
20th century (SrawiNski, 1924; SNarskis, 1954;
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Lekavicius, 1963, 1989); however, later studies have
revealed that all specimens previously identified as
this species belong to E. quinqueflora (GUDZINSKAS,
1999; TaBakAa et al., 2003). Nevertheless, the occur-
rence of E. ovata in Lithuania has been predicted
because of its current or past presence in the neigh-
bouring territories (ABROMEIT et al., 1940; Zaiac &
Zaiac, 2001; TaBaka et al., 2003; Depkov et al.,
2010; PrieDITIS, 2014; KAZMIERCZAKOWA, 2016; SKU-
raTOVICH, 2017; Kuuk, 2020). Thus, our discovery
of this species in Lithuania was anticipated, and the
record fulfils the gap in the distribution range of this
species. Though finding this species in other locali-
ties is possible, its absence on the shores of other
surveyed lakes in South Lithuania supports our pre-
sumption that it is indeed exceedingly rare. It should
be noted that in the 1990s, plant communities of peri-
odically inundated habitats had been studied in vari-
ous regions of Lithuania; however, E. ovata was not
recorded (Rasomavicius & Bivemis, 1996).

Although the range of E. ovata is almost circum-
boreal, it is unevenly distributed in Europe, and in
the Baltic Sea region is exceedingly rare (JIMENEZ-
Mesias & Luceno, 2011; Smvons et al., 2020). In Be-
larus, E. ovata has been considered a rare native spe-
cies in the southern part of the country. In contrast,
in the northern regions, it has been treated as a casual
alien basing on the temporal character of popula-
tions (SkuraTovicH, 2017). However, the temporal-
ity of populations of E. ovata and other annual plant
is a well-known phenomenon (KirALY et al., 2008;
VERLOOVE, 2015; SimMons et al., 2020) and frequently
depends on the habitat availability (MArcINIUK et al.,
2020). Therefore, we suppose that this species is na-
tive throughout Belarus, as all over the Baltic region.
Its transient occurrence in fast-changing habitats
along shores of lakes and other bodies of water may
form the impression of a casual alien species.

As was already mentioned above, some speci-
mens of E. quinqueflora are sometimes identified as
E. ovata in Lithuania (TaBakA et al., 2003). Howev-
er, these species can be easily distinguished, first, by
the growth type. Eleocharis ovata is an annual plant,
forms densely tufted culms and never produces rhi-
zomes (Fig. 1), whereas E. quiqueflora is a perennial
plant with well-developed rhizomes. Nevertheless,
the identification of E. ovata should always be care-
fully verified, as several related alien species have
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been noted spreading in Europe. In the Netherlands
and Belgium, the spread of E. engelmannii Steud.
and E. obtusa (Willd.) Schult. (VErLOOVE, 2015; SI-
MoNSs et al., 2020) have been noted. The three species
are annuals with a caespitose habit, and they can be
separated by the characters of achenes and, particu-
larly, stylopodium. Stylopodium of E. ovata usu-
ally is about two-thirds as wide as achene, whereas
E. engelmannii and E. obtusa is about as wide as
achene. Furthermore, perianth bristles of E. engel-
mannii usually are equal to the length of achene and
stylopodium, whereas in E. ovata and E. obtusa,
perianth bristles are more extended than achene and
stylopodium. Plants recorded in Lithuania according
to all morphological characters without doubts be-
long to E. ovata.

Lake Pabezninkai is at the southern edge of the
Dziikai upland, a part of the Baltic Uplands (BasALy-
KAS, 2014). It is a shallow lake of glacial origin and
occupies 61.4 ha, and is characterised by significant
periodical fluctuations of the water level. At the peak
of water level drop by 1.5-1.6 m, the area of the lake
shrinks to 38.2 ha, exposing sandy or muddy flats
30-100 m wide (Gupzinskas & TAura, 2021). The
largest part of ca. 24 ha of exposed shores of the lake
(ca. 13 ha) were covered by communities of annual
plants. Dense stands of sedges and reeds occupied ca.
30% of'the exposed area, and bare sand and mud com-
prised ca. 25% of the exposed area. Thus, there were
large areas of habitats suitable for growing E. ovata.
However, the total number of registered individuals
as well as their density were relatively low.

Assessing the low density of E. ovata on the
shores of Lake Pabezninkai, we suspect frequent
self-pollination of flowers and, therefore, reduced
seed viability. Our assumption is also indirectly
supported by the fact that despite the observed high
seed production, the abundance of individuals on the
shores of the lake was low. Flowers of Eleocharis, as
well as of most species of the Cyperaceae family, are
wind-pollinated (WrAGG & JounsoNn, 2011; DEMEDA
et al., 2018). Studies on E. laeviglumis R. Trevis et
Boldrini have revealed that the low germinability
and vigour of seeds is plausibly caused by frequent
geitonogamy (DEMEDA et al., 2018).

In perennial species of the genus FEleocharis,
a low germinability of seeds produced after self-
pollination is compensated by an intense spread by

rhizomes, and it warrants population stability. How-
ever, frequent self-pollination in annual species may
be an important limiting factor of their population
viability (GroomM, 1998). Indeed, the effect of other
factors on viable seed availability such as seed al-
location in deeper substrate layers, seed predation,
water-induced seed dispersal over a large area, and
the time intervals between periods of low water level
(PETERSON & BaLDWIN, 2004) cannot be excluded.
However, the exact effect of each factor on the dy-
namics of E. ovata population should be assessed
through broader research.

Eleocharis ovata is a diagnostic species of the
Isoéto-Nanojuncetea Br.-Bl. et Tilixen ex Br.-Bl. et
al. 1952 class and the Eleocharition ovatae Philippi
1968 (= Nanocyperion flavescentis Koch 1926) alli-
ance (SUMBEROVA, 2011). Occasionally this species
occurs in other plant communities on the shores of
different bodies of water (HrRouDovA et al., 2011).
It should be noted that several other annual species
with similar ecological requirements (Cyperus fus-
cus L., Elatine hydropiper L., Isolepis setacea (L.)
R.Br., Laphangium luteo-album (L.) Tzvelev) and
characteristic of the [Isoéto-Nanojuncetea class
(SUMBEROVA, 2011), are considered as extinct, ex-
tremely rare or have not been found in Lithuania for
several decades (Rasomavicius, 2007, 2021). We
suppose that the size of E. ovata population could be
unstable and depend on the water level fluctuation
in Lake Pabezninkai and behave similarly to other
species characteristic of transient plant communities
developing on wet, muddy and sandy shores (Mar-
cmNiuk et al., 2020; Gupzinskas & Taura, 2021).

Even though E. ovata has been found only re-
cently in Lithuania; in our opinion, following the
recommendations presented in the [IUCN Guidelines
(IUCN, 2012), this taxon is eligible for an assess-
ment at the regional level. Information about threats
to the species in other European countries supports
our decision to evaluate E. ovata according to IUCN
criteria in Lithuania. Eleocharis ovata is considered
a species of least concern (BiLz et al., 2011), but in
several countries, it has been evaluated as a threat-
ened species. In Luxembourg, it is localised within
a restricted geographical area and occupies specific
habitats; thus, applying the national categorisation is
considered an extremely rare species (COLLING, 2005).
In the Netherlands and Hungary, it has been evalu-
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ated as near threatened (NT) species (KirRALY, 2007;
Sivons et al., 2020) and critically endangered (CR)
in Belgium (VErRLOOVE, 2015). In Poland, E. ovata
has been evaluated as a vulnerable (VU) species both
at the national and regional levels (Jackowiak et al.,
2007; KazmierczakowA et al., 2016). This species
has received the same threat status in Slovakia (Tu-
RIS et al., 2014).

Although we assessed E. ovata as a critically en-
dangered species, we do not propose its inclusion in
the list of legally protected species of Lithuania, be-
cause the measures for conservation of annual plants
are pretty complicated. Suppose the low water level
period lasts for a few years, and there is no periodic
fluctuation. In that case, habitats may change due to
succession and conditions suitable for annual plants
may no longer exist. If the period of low water level
lasts for several years and there is no significant pe-
riodic fluctuation, habitats may change due to their
overgrowth with tall helophytes and shrubs and con-
ditions suitable for annual plants may no longer ex-
ist. Nevertheless, conservation of E. ovata and other
rare plant species recorded on the shores of Lake
Pabezninkai should be organised by maintaining
favourable habitat conditions applying feasible and
possible measures.
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PATVIRTINTA, KAD SAVAIMINE AUGALU RUSIS ELEOCHARIS OVATA (CYPERACEAE)

RASTA LIETUVOJE
Zigmantas GUDZINSKAS, Laurynas TAURA
Santrauka

Krantinis duonis (Eleocharis ovata) XX a. buvo
ne kartg minétas literatiiros Saltiniuose, taciau véliau
paaiskéjo, kad visi herbariumo pavyzdziai buvo api-
budinti klaidingai. Nepaisant to, buvo tikimasi, jog
Sios rusies augalai gali buiti aptikti Salyje, nes jie
anksciau augo arba iki Siol auga visuose gretimuose
regionuose. Daugelyje Vidurio ir Ryty Europos Sa-
liy E. ovata yra reta ir nykstanti rasis. Latvijoje ir
Kaliningrado srityje augalas dabar neaptinkamas, o
Estijoje po daugiau kaip 100 mety pertraukos vél su-
rastas 2012 m.

Vykdant tyrimus Piety Lietuvoje, 2020 m.
E. ovata populiacija buvo surasta Varénos rajone,
Pabezninky eZero pakrant¢je. Lauko tyrimy, kurie
buvo vykdyti 2020 m. rugpjicio—spalio mén. metu,
iStirtas E. ovata individy paplitimas, jvertintas po-
puliacijos dydis ir uzimamos buveinés Pabezninky
ezero pakrantése. Taip pat buvo vykdoma $ios riisies
augaly paieska aStuoniuose Piety Lietuvos ezeruose,
bet kity ezery pakrantése jy nebuvo aptikta. [verti-
nus nusliigusio Pabezninky ezero drégnas smélétas ir
dumblingas pakrantes, i§ viso buvo aptikti 63 placiai
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pasklide, atokiai vienas nuo kito augantys E. ovata
individai. Dauguma aptikty E. ovata augaly augo
drégname smelyje arba dumble jsikiirusiose Isoéto-
Nanojuncetea klasés bendrijose. Pavieniy individy
buvo rasta Phragmito-Magnocaricetea klasés bendri-
jose.

Apibendrinus tyrimy duomenis ir jvertinus vie-
nintele Lietuvoje Zinomg E. ovata populiacija pagal
IUCN kriterijus, nustatyta, kad §is augalas turi buti
priskirtas prie kritiSkai grésmingos biiklés (CR) riisiy
grupés. Norint iSsaugoti £. ovata ir kity, Pabeznin-
ky ezero pakrantése auganciy saugomy risiy popu-
liacijas, butina imtis priemoniy, kad biity uztikrinta
ir nuolat palaikoma palanki sekliy ezery buveiniy
apsaugos buklé. Lietuvoje dabar patvirtintos Sesios
duonio (Eleocharis R. Br.) genties rusys: adatinis
duonis (E. acicularis (L.) Roem. et Schult.), kar-
puotasis duonis (E. mamillata (H.Lindb.) H.Lindb.),
krantinis duonis (E. ovata (Roth) Roem. et Schult.),
pelkinis duonis (E. palustris (L.) R.Br.), ganyklinis
duonis (E. quinqueflora (Hartmann) O. Schwarz) ir
pievinis duonis (E. uniglumis (Link) Schult.).



