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Abstract: This paper presents information about new findings of
two regionally extinct Lathyrus species: L. aphaca and L.
sphaericus. A relatively large population of the Lathyrus aphaca
was found along a unpaved road through abandoned pear
orchards at the northern edge of the Dolné Vestenice village (W
Slovakia, Strazovské vrchy Mts.) in 2019 where it occurs in species-
rich shrub vegetation of the Berberidion alliance. L. sphaericus was
found in 2020 on the dry rocky slopes of Kusa hora hill near
Kozarovce (SW Slovakia, Stiavnické vrchy Mts.). It grew in relatively
species rich xero-thermophilous vegetation of the Festucion
valesiacae alliance developed on volcanic rocks. We therefore
propose to reclassify both species in the Slovak Red List of Ferns
and Vascular Plants from the category "regionally extinct" to
"critically endangered".
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Introduction

More than 80 taxa (7 %) of Slovak flora are considered regionally extinct according
to Elids et al. (2015). However, the occurrence of several species belonging to this
group was confirmed by intensive botanical field research recently (Tab. 1). Here,
two rare annual Lathyrus species, previously regionally extinct, were added to the
group of rediscovered species: L. aphaca (the last finding is from 1974) and L.
sphaericus (the only occurrence is from 1929).

Lathyrus aphaca, which is easily characterized by the complete absence of leaf
blades, the function of which was taken over by the leaf-like stipules, is the only
representative of the Aphaca section (Kupicha 1983). It is no longer possible to
determine the exact limits of the original distribution because it is one of the oldest
cultivated plants and is also found as weed/archaeophyte accompanying cultivated
crops, as evidenced, for example, by finds from ancient Egypt more than 2700 years
BCE (Chrtkova et al. 1977). The original range of L. aphaca is probably only found in
the southwestern and southern parts of the Ukraine, southwestern Russia, the
Middle East and the Eastern Mediterranean. The present distribution range includes
all of Europe but rare towards the north, southern and eastern Asia as far as China
and Japan, northern Africa, introduced also in North America, Australia and New
Zeeland (Meusel et al. 1965; Roskov et al. 2006). In Central Europe, L. aphaca has
probably introduced, and is variously considered an archeophyte (Slovakia —
Medvecka et al. 2012), neophyte (Germany — Gams 1975; Poland — Tokarska-Guzik
et al. 2012; the Czech Republic — Danihelka et al. 2012) or doubtfully native (Austria,
Hungary — Roskov et al. 2006).

Lathyrus sphaericus is a member of sect. Orobastrum. Taxa from this section are
characterized by leaves with tendrils, single pair of leaflets and semi-arrow-shaped
stipules (Kupicha 1983). The centre of the range of L. sphaericus is in Anatolia,
Central and South Asia and the area around the Mediterranean, from where it
reaches tropical Africa, Western, Central, Eastern and SE Europe as well as the
Caucasus region (Ball 1968; Oprea 2005; Roskov et al. 2006). In Central Europe, the
species has only been recorded in Austria, Hungary and Slovakia. In Austria it is not
native and was first found as a neophyte only in the second half of the 20™ century
(Melzer & Barta 2003; Berger et al. 2011), while in the other two countries it is
recently regarded as native (Chrtkova 1988; Kiraly 2009; Roskov et al. . c.), although
older works considered its occurrence as secondary (So6 1966).

Lathyrus sphaericus is often confused with other two similar annual Lathyrus
species. Important identification characters are given in the determination key
following Chrtkova (1988).

1la Leaves without leaflets, reduced to phyllodic petioles or tendrils; stipules 1-2 mm ...........
................................................................................................................................................. L. nissolia
1b Leaves paripinnate with paired leaflets; stipules longer than 2 mm .......c.ccoevvieveieicnenes 2
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2a Stem narrow winged, glabrous; stipules 6—=11 mm:; all leaves with long branched tendrils;

1€8UMES 15=30 X 7=11 MIM .etitiriireeiecireieeire et e st eeeress et seeaesesess e s seeessesssseeeseseen L. setifolius
2b Stem wingless, glabrous or pubescent; stipules 5-7 mm; only upper leaves with short
unbranched tendrils; legumes 30—40 X 4.5—6 MM ....c.ccocceceieimireeiesecereerere e L. sphaericus

The aim of this paper is to inform about new localities of two annual Lathyrus
species in Slovakia and to make notes on their coenology and ecological conditions
of the localities. We also reassessed the threat status and its criteria for both species
in Slovakia for the Slovak Red List of Ferns and Vascular Plants.

Material and Methods

The study was conducted in the years 2019-2021. Results of this study are
presented in a dot map. The map was designed using Corel Draw according to the
grid mapping method described by NikIfeld (1971).

The phytosociological relevés were recorded according to the Zirich-Montpellier
approach using a modified nine-grade Braun-Blanquet scale (Westhoff & Van Der
Maarel 1978). Nomenclature of flowering plants follows Marhold & Hindak (1998).
The syntaxa are named according to Jarolimek et al. (2008). The phytogeographical
classification of Slovakia follows the work of Futak (1980). Categories and criteria of
threat were applied according to the IUCN Red List Criteria (IUCN 2012).

Results and Discussion

Lathyrus aphaca

In 2019, during a survey of meadow and shrub habitats in the southern foothills of
the Strazovské vrchy Mountains, the first author found a relatively large population
of Lathyrus aphaca (Fig. 1) mainly along a field road through abandoned orchards at
the northern edge of the Dolné Vestenice village (Partizanske District, Trenciansky
kraj County). The total area of the population in 2021 was about 600 m? and it
included several hundred individuals. The population reached its highest abundance
in relatively open shrub vegetation and is documented by the following
phytosociological relevé:

Relevé 1: Strazovské vrchy Mts, Dolné Vestenice, abandoned pear orchard, 258 m,
48°42'25.5" N, 18°23'46.6" E, elevation 10°, exposition SE, brown soil on limestone, relevé
area 16 m?, E3: 3%, E2: 55%, E1: 90 %, height of herb layer 30-50 cm, 11. 6. 2021, P. Elid$ Jr.,
L. Durisova, D. Olejkova.

E3: Pyrus communis +, Quercus cerris +.

E2: Prunus spinosa agg. 3, Ligustrum vulgare 2a, Crataegus monogyna 1, Pyrus communis
1, Rosa canina agg. 1, Acer campestre +, Acer tataricum +, Clematis vitalba +, Swida
sanguinea +, Viburnum lantana +.

Ei: Arrhenatherum elatius 2b, Trifolium repens 2b, Achillea millefolium 1, Agrimonia
eupatoria 1, Bromus hordeaceus 1, Cerastium holosteoides 1, Dactylis glomerata 1,
Fragaria moschata 1, Galium mollugo 1, Lathyrus aphaca 1, Poa pratensis 1, Tanacetum
vulgare 1, Trisetum flavescens 1, Vicia sativa 1, Alopecurus pratensis +, Artemisia
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vulgaris +, Brachypodium sylvaticum +, Calamagrostis epigejos +, Carex spicata +, Carex
sylvatica +, Carlina vulgaris +, Cerastium glomeratum +, Cirsium vulgare +, Crepis biennis
+, Daucus carota +, Dianthus armeria +, Elytrigia repens +, Festuca pratensis +, Festuca
rupicola +, Fragaria vesca +, Geum urbanum +, Gentiana cruciata +, Geranium
columbinum +, Hypericum perforatum +, Knautia arvensis +, Lathyrus pratensis +,
Ligustrum vulgare juv. +, Lotus corniculatus +, Medicago lupulina +, Melampyrum
barbatum +, Melilotus officinalis +, Myosotis ramosissima +, Picris hieracioides +,
Pimpinella major +, Plantago lanceolata +, Plantago major +, Prunella vulgaris +, Prunus
spinosa juv. +, Ranunculus polyanthemos +, Rosa canina juv. +, Rumex crispus +,
Sanguisorba minor +, Securigera varia +, Stenactis annua +, Taraxacum officinale +,
Trifolium campestre +, Trifolium pratense +, Veronica arvensis +, Veronica chamaedrys
+, Vicia tetrasperma +, Astragalus glycyphyllos r, Dipsacus fullonumr.

The stand represents a species-rich ecotone shrub vegetation (62 taxa in E;
recorded) of the Berberidion alliance (Jarolimek et al. 2008). As emphasised by
several authors, the most typical habitat Lathyrus aphaca is ruderal and segetal
vegetation (Gams 1975; Chrtkova & Bélohlavkova 1995; Boza et al. 2003; Otypkova
2003; Nobis et al. 2011). Chrtkova et al (1977) found that almost 80% of the localities
of L. aphaca in Slovakia represent the above-mentioned anthropogenically
influenced habitat types, while 11% of occurences represented shrub margins (up to
35% in the Czech Republic). Therefore, the occurrence of L. aphaca in this type of
habitat near Dolné Vestenice is not surprising. It is more difficult to explain the origin
of the species in this locality. It is possible that the species arrived here already during
the period of vine cultivation in 18" and 19% centuries, but it is more likely that it
was introduced here by the planting of large orchards after the Second World War
(Ondrejkova 2019). L. aphaca may have been introduced here by importing fruit tree
seedlings from southern Moravia, where it still occurs (Jongepier 1997; Otypkova
2003).

The last record of Lathyrus aphaca in Slovakia was made by T. Krippelova in SE

Slovakia (Krippelova 1974). Overall, it can be assumed that the species was always
rare in Slovakia at the 10 known localities (Fig. 2). The vast majority were located in
the Pannonian region, only two were known from the Western Carpathians
(Chrtkova 1988). The rediscovery of a population is the first report in Slovakia for
almost 50 years and represents the third record for the Western Carpathians.
Based the rediscovery of L. aphaca, it should be reclassified from regionally extinct
(RE) to critically endangered (CR) with criteria A2ac; B2a(ii)b(iii, iv, v). On the other
hand, it is interesting that in the historic accounts on the vegetation of the territory
of present-day Slovakia, this species is hardly mentioned (e. g. Lumnitzer 1791;
Endlicher 1830; Reuss 1853; Holuby 1888); only one from the vineyards near Levice
in SW Slovakia was published in the second half of 19% century (Knapp 1865). This is
the same situation as in the Czech Republic, as was pointed out by Pysek et al. (2012)
where the species was only occasionally recorded at the beginning of the 20"
century (see Chrtkova et al. 1977). Due to the short residence time, it should be
considered probably as a neophyte in Slovakia, but further study is needed.
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Tab. 1 An overview of recently rediscovered species previously considered extinct (Elias et al. 2015).

Species Status in Slovak Red List ~ Reference
Anchusa barrelieri RE Bagin 2019 ined.
Ceterach officinarum RE Somogyi 2021
Ludwigia palustris RE Dité et al. 2017
Ranunculus polyphyllus DD Dité et al. 2021
Samolus valerandi RE Kochjarova 2016
Stipa smirnovii RE Elias 2020
Thesium ebracteatum RE Jasik & Dité 2017

Explanations: DD — data deficient (but not confirmed for more than 25 years), RE — regionally extinct
(not confirmed for more than 50 years).

Lathyrus sphaericus

The second author found Lathyrus sphaericus (Fig. 3) during floristic surveys of dry
xerothermic habitats in the southern part of the Stiavnické vrchy Mts. (Kusa hora hill)
near Tlmace (Levice District, Nitriansky kraj County) in a xerothermic stand
dominated by Festuca pseudodalmatica in June 2020. The population is estimated to
occupy an area of approximately 10 x 20 m. The occurrence was documented by a
phytosociological relevé:

Fig. 1 Lathyrus aphaca L. at Dolné Vestenice: left —plant climbing on other vegetation; right — character
of habitat (photo P. Elias Jr. & D. Olejkova).
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Relevé 2: Stiavnické vrchy, Timace, Kusa hora hill, 234 m, 48°17'55.13"N, 18°32'19.68" E,
elevation 20°, exposition S, andesite, relevé area 25 m?, Eo: 15 %, E1: 70 %, stand height 15
—30cm, 23. 6. 2020, J. Kostal.

E1: Festuca pseudodalmatica 3, Lathyrus sphaericus 2a, Teucrium chamaedrys 2a, Thymus
pannonicus 2a, Tithymalus cyparissias 2a, Pilosella bauhinii 2a, Medicago minima 1,
Acinos arvensis +, Alysum alyssoides +, Arenaria serpyllifolia +, Carex praecox +,
Elytrigia intermedia +, Galium glaucum +, Orlaya grandiflora +, Poa angustifolia +,
Polycnemum majus +, Potentilla argentea +, Seseli osseum +, Acosta rhenana r,
Botriochloa ischaemum r, Convolvulus arvensis r, Cota tinctoria r, Echium vulgare r,
Eryngium campestre r, Hypericum perforatum r, Leopoldia tenuiflora r, Linaria
genistifolia r, Melica transsilvanica r, Odontites vulgaris r, Poa bulbosa r, Prunus
spinosa r, Quercus pubescens juv. r, Sedum acre r, Trifolium arvense r, T. campestre r,
T. striatum r, Vicia hirsuta r, Vulpia myuros r.

The species was present in the relatively species-rich (38 species recorded)
grassland vegetation of the Festucion valesiacae alliance and the Festucetum
pseudodalmaticae association. The community develops in dry and warm habitats
on shallow rocky substrates formed on volcanic rocks (Dubravkova 2014).

So far, L. sphaericus in Slovakia has previously been reported from only one locality
in SW Slovakia. In 1929 it was collected by K. Ptacovsky on a shrubby slope below
Devin Castle near Bratislava (Chrtkova 1988, Fig. 2). Thus, after more than 90 years,
our research confirms the occurrence of the species in Slovakia and reports the
second locality, which is generally similar as that near Devin. As L. sphaericus occurs
in the natural habitat types without obvious human influence, it is likely that it
belongs to the native species of the Slovak flora (Marhold & Hinddk 1998), as
Chrtkova (1988) already suspected. In terms of threat, we propose to assess the
species as critically endangered (CR) with criteria B2ab(i,iii,iv). The species is also
listed as near threatened in the Red List of Hungary (Kiraly 2007).

The new record of L. sphaericus in Slovakia follows reports in northern Hungary,
where most of the localities were found along the Danube north of Budapest
towards the Slovakian border (Bartha et al. 2015). Recently, it was also found near
Dunakiliti (Kiraly et al. 2015), in the Gerecse Mountains (Dobolyi 1995; Barina 2006),
in the Pilis hills (Bauer 2001), as well as in the Vysegrad Mountains (Barina & Pifko
2007). Here it grows on open stony, mostly andesitic grassland slopes, but also on
calcareous, shallow soil and is also reported from anthropogenic habitats, e. g.
vineyards and gravel in abandoned water reservoir. In contrast, L. sphaericus has first
been recorded mainly in disturbed anthropogenic habitats such as fallow fields,
grassy road embankments and other grassy places in Austria (Berger et al. 2011;
Melzer & Barta 2003). The species was first found in the second half of the 20%
century and Melzer & Barta (2003) assumed that it was introduced by grass seeds.

As data in Tab. 1 and also our findings of two Lathyrus species show, floristic
research may yield further findings of new populations of these species as well as
other regionally extinct taxa (e.g. Allium cirrhosum, Hierochloe australis, Ranunculus
millefoliatus) in the future. It is possible that climate change plays a role here, as the
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two Lathyrus species are essentially Mediterranean and may benefit from increased
temperatures. There is, as expected, a general trend for poleward and upward
(altitudinal) plant species range shifts (Parmesan & Hanley 2015). An example is in
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Fig. 2 Distribution of Lathyrus aphaca L. (black dot — recent locality, hollow circle — historical localities)
and L. sphaericus Retz. (red circle — recent locality, empty red circle — historical locality) in Slovakia.

Fig. 3 Lathyrus sphaericus Retz. at Kusa hora Hill: left — habitus of
habitat (photo J. Kostal).
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hand in Slovakia, thermophilous Aegilops cylindrica (Poaceae), which occurrence is
bounded to the most southern parts of SW and SE Slovakia (Elias et al. 2013), was
found recently in several localities (Krupina, Bardejov) much further north than the
native distribution (Dudas et al. 2020; Hrivnak et al. 2021). In contrary, mountain
sedge Carex rupestris will lose suitable environmental conditions in many current
occurrence sites regardless of the climate change scenario (Svitkova et al. 2019).
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