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Appendix S1 Brief characteristics of the studied groups

Aconitum
The genus includes over 250 species native to Northern Hemisphere. Several European Aconitum species were generally suspected from extensive hybridization and introgression (even forming hybrid swarms; Mitka et al. 2007; Sutkowska et al. 2013, 2017). Here we focus on hybridisation between the Central European diploid (2n = 16) species Aconitum variegatum and the tetraploid (2n = 32) Hercynian endemic A. plicatum (A. napellus agg.) in the Krkonoše Mts in north-eastern Bohemia (Czechia). Secondly, we studied hybrids between A. variegatum and the tetraploid (2n = 32; Ilnicki and Mitka 2009) Western Carpathian endemic A. firmum subsp. moravicum in the Moravskoslezské Beskydy Mts in eastern Moravia (Czechia).    

Cardamine
The genus Cardamine encompasses numerous species, with several distributed in the Central European region. We focus on two highly polyploid species previously classified within the Dentaria genus, later included in Cardamine: the decaploid yellow-flowered C. enneaphyllos (2n = 10x = 80) and the hexaploid purple-flowered C. glanduligera (2n = 6x = 48) (Lihová et al. 2007; Carlsen et al. 2009). While C. glanduligera is a Carpathian subendemic, C. enneaphyllos has a broader distribution in Central Europe, the Apennine Peninsula and the Western Balkans (Jalas and Suominen 1994). The distribution ranges of both species intersect in the West Carpathians (Slovakia, southern Poland, eastern Moravia), where hybrids, denoted as C. ×paxiana, have been recurrently reported from various localities (Lihová et al. 2007, and references therein). Morphologically variable, these hybrids encompass characteristics of both parent species but are predominantly considered F1 hybrids (Lihová et al. 2007).

Dactylorhiza 
Hybridization of diploid species Dactylorhiza incarnata and diploid-tetraploid aggregate D. fuchsii-D. maculata formed a significant number of hybridogenous and predominantly allotetraploid taxa (Hedrén 2001; Devos et al. 2003; Pillon et al. 2007; Hedrén et al. 2008; Nordström and Hedrén 2009; Naczk et al. 2015; Bateman et al. 2018). Here we focused on tetraploid (2n = 80) D. bohemica, endemic to a small area (Jestřebské slatiny calcareous fens) between the villages of Jestřebí and Staré Splavy in northern Bohemia (Businský 1989), where it forms a unique hybridogenous population. It co-occurs with western European diploid (2n = 40) D. incarnata subsp. pulchella (Bateman & Denholm 1985, Haggar, 2003) and tetraploid (2n = 80) D. maculata subsp. maculata (Taraška et al. 2023). Backcrossing with tetraploid D. maculata (based on morphology) was reported even in the publication with its description (nothospecies D. ×prochazkana; Businský 1989).

Epilobium
The genus Epilobium is a group with about 200 species, known of frequent inter-specific hybridization (Baum et al. 1994; Feliner 1994; Bleeker et al. 2007). In the Czech Republic, 48 hybrid combinations have been detected (Danihelka 2019). The hybrids exhibit high sterility. In this study we focused on hybridisation between montane species of this genus. Four of the species, namely E. alpestre, E. alsinifolium, E. anagallidifolium and E. nutans, are very rare and endangered (Kaplan et al. 2019). Although hybrids with involvements of these species have been reported from this country (Smejkal 1977; Krahulec 1999; Danihelka 2019), the extent of the hybridization and the possible threat of the populations of these species are still unknown. All species native to the Czech Republic share the same chromosome number 2n = 36 (Danihelka 2019). Here we focused on hybridisation between a European high mountain species E. nutans and E. obscurum, in the Czech Republic a fairly common species at middle and high elevations. Hybrid origin of the plant with an intermediate genome size was confirmed by ITS sequencing (Kaplan et al., unpubl.). 

Juncus
The almost cosmopolitan genus Juncus comprises more than 300 species (Kirschner et al. 1999; Christenhusz and Byng 2016). In this study we focus on the aggregate of J. articulatus (Juncus sect. Ozophyllum), including three species in the Czech Republic: diploid (2n = 40) J. acutiflorus, occurring in areas with a sub-Atlantic climate, rare diploid (2n = 40) J. alpinoarticulatus and widespread tetraploid (2n = 80) J. articulatus (Kirschner 2019). All three species are morphologically similar and often confused with each other. Potential hybrids can easily spread by underground rhizomes and also by pseudovivipary. Hybridization within this group has not yet been satisfactorily investigated; nevertheless, frequent hybridisation between J. acutiflorus and J. articulatus has been reported from the British Isles (Blackstock and Roberts 1986; Rich 1998). We focus particularly on the rarest Czech species from this group, J. alpinoarticulatus, an excellent (although overlooked) indicator of disturbed fen meadows and springs. Assessing its hybridisation with more common species may also be important for setting management objectives for other endangered species that occur in fen habitats.

Pilosella
Pilosella is a taxonomically intricate complex native to Eurasia and north-western Africa, containing mostly polyploid and partly apomictic species, and few diploid sexual species (Fehrer et al. 2007). Pilosella apomicts are facultative, meaning that they retain a capacity to form a percentage of progeny via the sexual pathway. They can produce reduced fertile pollen and can act as both male and female parents in common inter-cytotype and inter-specific hybridisations in the nature (Fehrer et al. 2007; Krahulcová et al. 2009). Here we selected firstly a unique locality with sympatric populations of apomictic tetraploid (2n = 36) P. aurantiaca and sexual diploid (2n = 18) P. onegensis in the foothills of the Hrubý Jeseník Mts in northern Moravia (Czech Republic; Štencl et al. 2022). Red-flowered P. aurantiaca is native to European mountains, yellow-flowered P. onegensis has a fragmented range mostly in eastern-central and north-eastern Europe. Hybrids are morphologically easily distinguishable due to intermediate (orange) flower color. All hybrids are triploid (2n = 27; Rotreklová et al, in prep.) and represent most likely F1 generation. Secondly, hybridisation between diploid (2n = 18) sexual cytotype of mostly continental P. echioides, reaching its western distribution limit in Central Europe (Trávníček et al. 2011) and a widespread tetraploid (2n = 36) sexual cytotype of P. officinarum (Mráz et al. 2008) was studied at a rocky outcrop in Prague. The triploid F1 hybrids have a distinct morphology and can be easity distinguished from both parental species. They are sterile (Gloríková, unpubl.), but can spread vegetatively by above-ground stolons (runners).

Potamogeton  
The genus Potamogeton is one of the most species-rich genera of strictly aquatic plants. It harbours about 72 species and more than 100 hybrids (Kaplan 2010, and unpubl. data). The ploidy level variation includes diploids, tetraploids and octoploids (Kaplan et al. 2013). Although most of the hybrids are sterile (Kaplan et al. 2009), in stable habitats they are able to persist vegetatively for a long time, even after their parents have disappeared from the sites (Kaplan and Fehrer 2011; Kaplan et al. 2018). In rivers they can even spread downstream quite easily through fragmentation and dispersal of stems and rhizomes, particularly during spring floods with rapid water flow, and subsequently occupy new areas (Kaplan et al. 2002; Kaplan and Wolff 2004). This makes these hybrids a substantial component of aquatic ecosystems. This study focuses on hybridisation between rare and endangered species P. gramineus and a more common species P. lucens (both 2n = 4x = 52).  

Pulsatilla
The genus Pulsatilla comprises ca 40 species distributed in the Northern Hemisphere (Aichele and Schwegler 1957; Zimmermann 1958; Sramkó et al. 2019). Gene flow between species is generally not restricted by reproductive barriers and numerous cases of hybridisation and introgression have been documented both in the natural conditions and in experimental crosses (e.g., Lindell 1998). Pulsatilla patens is an Eurasian diploid (2n = 16) species, westwards reaching Germany. Its range is partly overlapping with predominantly central European diploid (2n = 16) P. pratensis subsp. bohemica. Their hybrid (formally described as P. ×hackelii) often occurs in mixed populations of the parental species (Szczecińska et al. 2017). 

Ranunculus sect. Batrachium
Ranunculus sect. Batrachium is one of the most taxonomically challenging groups of aquatic plants. Its complexity is shaped by factors including phenotypic plasticity, polyploidization, hybridisation, introgression and frequent persistence of sterile lineages due to vegetative spread (Cook 1966; Wiegleb et al. 2017; Koutecký et al. 2022). In Central Europe, a large number of interspecific hybrids have recently been shown, being both homoploid and heteroploid (Prančl et al. 2018; Koutecký et al. 2022; Zalewska-Gałosz et al. 2023). Hybrids can be partially fertile and participate in backcrossing and introgression (Koutecký et al. 2022). Here we focus on a newly discovered, previously undescribed hybrid between two morphologically strongly reduced, very similar but surprisingly quite unrelated species: endangered (but spreading) diploid (2n = 16) R. rionii and a tetraploid (2n = 32) cryptic species from the R. trichophyllus group (cytotype A sensu Prančl et al. 2018).

Urtica
The genus Urtica is distributed mostly in the temperate zone of northern hemisphere. Here we focus on diploid (2n = 26) Urtica kioviensis  and on two major cytotypes of closely related U. dioica, namely diploid (2n = 26) and tetraploid (2n = 52) (Rejlová et al. 2019, 2021). Urtica kioviensis is a sub-continental, Pontic-Pannonian species with a highly fragmented range, westwards reaching north-eastern Germany and Denmark (Konczak et al. 1968; Wolters et al. 2005). Urtica dioica is a widespread species native to the temperate zone of Eurasia and northern Africa (Meusel et al. 1965). In central Europe, diploids are rare and mostly confined to alluvial forests, white tetraploids (U. d. subsp. dioica) occupy a wide range of habitats, especially those with an increased degree of human influence (Rejlová et al. 2019). Hybridisation was observed at several sites in central Europe (Urfus et al., unpubl.), in southern Moravia (Czech Republic) hybrid plants were for the first time reported by Rejlová and Urfus (2018). Hybrid origin of selected morphologically intermediate plants was confirmed by ITS sequencing (Urfus et al., unpubl.).
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Appendix S2 Localities of samples. Accession numbers (Epilobium, Potamogeton) or population codes (the rest of genera) are given. Hybrid formula refers to a population with hybrids and as a rule both parental species.

	Pop. code/accession no
	Species
	Locality
	Coordinates

	7_AP
	Aconitum plicatum
	CZ, northern Bohemia, Krkonoše Mts, Pec pod Sněžkou, Výrovka mountain chalet, leg. T. Urfus and N. Shubina
	50.717734N, 15.683218E

	9_AV
	Aconitum variegatum
	CZ, northern Bohemia, Krkonoše Mts, Špindlerův Mlýn, Labský důl, leg. N. Shubina
	[bookmark: _GoBack]50.763532N, 15.550613E

	4_A
	Aconitum plicatum × A. variegatum
	CZ, northern Bohemia, Krkonoše Mts, Horní Maršov, Rýchorská studánka, leg. T. Urfus and N. Shubina
	50.657346N, 15.849490E

	
	
	
	

	BESKYDY1_1AF-14AF
	Aconitum firmum subsp. moravicum
	CZ, north-eastern Moravia, Moravskoslezské Beskydy Mts, Čeladná, Pod kaštany, leg. T. Urfus and N. Shubina
	49.478151N, 18.342980E

	BESKYDY1_111-124
	Aconitum firmum subsp. moravicum × A. variegatum
	CZ, north-eastern Moravia, Moravskoslezské Beskydy Mts, Horní Bečva, Kyčera, leg. T. Urfus and N. Shubina
	49.421558N, 18.396164E

	
	
	
	

	BD
	Dactylorhiza maculata
	CZ, western Bohemia, Boží Dar, leg. T. Urfus and J. Ponert
	50.420231N,12.911256E

	varia
	Dactylorhiza bohemica × D. maculata
	CZ, northern Bohemia, Staré Splavy, Jestřebské slatiny, leg. T. Urfus and J. Ponert
	50.602516N, 14.621326E

	
	
	
	

	SK_DE_3
	Cardamine enneaphyllos
	SK, western Slovakia, Považský Inovec Mts, Moravany nad Váhom, Výtoky, leg. J. Kučera
	48.600513N, 17.937413E, 

	SK_DG_2
	Cardamine glanduligera
	SK, central Slovakia, Nízke Tatry Mts, Bystrá, Bystrianska jaskyňa cave, leg. M. Slovák and J. Kučera
	48.840188N, 19.596247E

	SK_DG_1
	Cardamine enneaphyllos × C. glanduligera
	SK, central Slovakia, Muránska Planina Mts, Muránska Huta, leg. M. Slovák and J. Kučera
	48.778361N, 20.108825E

	
	
	
	

	1,2,3
	Epilobium obscurum
	CZ, south-western Bohemia, Šumava Mts, Železná Ruda, Mt. Polom, leg. Z. Kaplan and L. Kuchyňková
	49.137385N, 13.296310E

	ZK22/73, ZK22/75, ZK22/78, ZK22/80, ZK22/82, ZK22/84, ZK22/85, ZK22/87, ZK22/88, ZK22/89, ZK22/90
	Epilobium nutans × E. obscurum 
	CZ, south-western Bohemia, Šumava Mts, Srní, Kostelní vrch and its surroundings, leg. Z. Kaplan and L. Kuchyňková
	49.055944N, 13.459694E

	
	
	
	

	J01
	Juncus acutiflorus
	CZ, northern Bohemia, Doksy, Swamp, leg. J. Prančl 
	50.575277N, 14.665333E

	J41
	Juncus alpinoarticulatus
	CZ, southern Bohemia, Ratiboř, Matenský rybník pond, leg. J. Prančl
	49.151388N, 14.930138E

	J14
	Juncus articulatus
	CZ, western Bohemia, Úněšov, Hůrky, leg. J. Prančl
	49.897805N, 13.182583E

	J44
	Juncus acutiflorus × J. articulatus
	CZ, southern Bohemia, Roseč, leg. J. Prančl
	49.124750N, 14.891944E

	J36
	Juncus alpinoarticulatus × J. articulatus
	CZ, northern Bohemia, Borek, Vidlák pond, leg. J. Prančl
	50.524527N, 15.217777E

	
	
	
	

	Ech_mas_ref
	Pilosella echioides
	CZ, central Bohemia, Máslovice, Choč, leg. J. Chrtek
	50.208268N, 14.362481E

	Off_boh_ref
	Pilosella officinarum 
	CZ, central Bohemia, Praha-Bohnice, leg. J. Chrtek
	50.122587N, 14.408976E

	Z1
	Pilosella echioides × P. officinarum
	CZ, central Bohemia, Praha-Zámka, leg. J. Chrtek and N. Gloríková
	50.143944N, 14.400055E

	ŠV
	Pilosella aurantiaca
	CZ, Hrubý Jeseník Mts, Karlova Studánka, Švýcárna mountain chalet, leg. J. Chrtek et al.
	50.102182N, 17.213160E

	ŽE
	Pilosella onegensis
	CZ, Hrubý Jeseník Mts, Vrbno pod Pradědem, Železná, leg. J. Chrtek and R. Štencl
	50.132822N, 17.361141E

	ČK
	Pilosella aurantiaca × P. onegensis
	CZ, Hrubý Jeseník Mts, Stříbrné Hory, Čertův kámen, leg. J. Chrtek et al.
	49.944777N, 17.206138E

	
	
	
	

	3401
	Potamogeton gramineus
	CZ, Českomoravská vrchovina highlands, Vysoká near Jihlava, Lužný rybník pond, leg. Z. Kaplan
	49.37294N, 15.548722E

	3375
	Potamogeton gramineus
	CZ, south-western Bohemia, Bernartice, leg. Z. Kaplan
	49.321527N, 13.38513E

	2267
	Potamogeton gramineus
	CZ, central-eastern Bohemia, Kněžičky, Kopičácký rybník, leg. Z. Kaplan
	50.162527N, 15.334256E

	2068, 3161
	Potamogeton gramineus
	CZ, eastern Bohemia, Štít, leg. Z. Kaplan
	50.114055N, 15.467361E

	897
	Potamogeton gramineus
	CZ, northern Bohemia, Hradčany, Držník pond, leg. Z. Kaplan
	50.610000N, 14.723055E

	3157
	Potamogeton gramineus
	CZ, eastern Bohemia, Hrobice, Baroch pond, leg. Z. Kaplan
	50.095583N, 15.785555E

	3296
	Potamogeton gramineus
	CZ, eastern Bohemia, Lázně Bohdaneč, Bohdanečský rybník pond, leg. Z. Kaplan
	50.095333N, 15.684444E

	1968
	Potamogeton gramineus
	CZ, northern Bohemia, Zahrádky, Novozámecký rybník pond, leg. Z. Kaplan
	50.621222N, 14.559833E

	3381
	Potamogeton gramineus
	CZ, central-eastern Bohemia, Opolany, leg. Z. Kaplan
	50.119083N, 15.225555E

	2519
	Potamogeton gramineus
	CZ, northern Bohemia, Doksy, Máchovo jezero, leg. Z. Kaplan
	50.576833N, 14.663750E

	2617
	Potamogeton lucens
	CZ, central-southern Bohemia, Březnice, Dobrá Voda, Žofín pond, leg. Z. Kaplan
	49.560555N, 13.996111E

	2527
	Potamogeton lucens
	CZ, central Bohemia, Chudíř, Nový rybník pond, leg. Z. Kaplan
	50.301027N, 15.013583E

	3156
	Potamogeton lucens
	CZ, eastern Bohemia, Hrobice, Baroch pond, leg. Z. Kaplan
	50.095583N, 15.785555E

	2866
	Potamogeton lucens
	CZ, southern Bohemia, Přeseka, Velký Tisý pond, leg. Z. Kaplan
	49.053416N, 14.727111E

	3171
	Potamogeton lucens
	CZ, western Bohemia, Bražec, leg. Z. Kaplan
	50.172027N, 13.038972E

	2858
	Potamogeton gramineus × P. lucens
	CZ, northern Bohemia, Hradčany, leg. Z. Kaplan
	50.615750N, 14.727277E

	
	
	
	

	PN1
	Pulsatilla patens
	CZ, central-northern Bohemia, Bělá pod Bezdězem, leg. T. Urfus and A. Tröglerová
	50.490985N, 14.849679E

	PN2
	Pulsatilla pratensis subsp. bohemica
	CZ, central-northern Bohemia, Bělá pod Bezdězem, leg. T. Urfus and A. Tröglerová
	50.492320N, 14.844326E

	23_PA+PR
	Pulsatilla patens × P. pratensis subsp. bohemica
	CZ, western Bohemia, Kotvina, Humnický vrch, leg. T. Urfus and A. Tröglerová
	50.342988N, 13.145844E

	
	
	
	

	JP23_241-244
	Ranunculus rionii
	CZ, north-western Bohemia, Lenešice, leg. J. Prančl
	50.379944N, 13.781416E

	B12-010
	Ranunculus trichophyllus
	CZ, northern Bohemia, Březina, Oběšenec pond, leg. J. Prančl and P. Trávníček
	50.538944N, 15.060111E

	B15-024
	Ranunculus rionii × R. trichophyllus
	CZ, central Bohemia, Praha-Hrnčíře, Hrnčířské louky, Jordán pond, leg. J. Prančl
	50.005444N, 14.514083E

	
	
	
	

	UD_1
	Urtica dioica 
	CZ, southern Moravia, Milovice, Křivé jezero oxbow, leg. T. Urfus
	48.845183N, 16.726004E

	UK_1
	Urtica kioviensis
	SK, south-western Slovakia, Svätý Jur, Šúr floodplain forest, leg. T. Urfus and J. Chrtek
	48.243842N, 17.241675E

	P1
	Urtica dioica × U. kioviensis
	CZ, southern Moravia, Ivaň, Plačkův les floodplain forest, leg. T. Urfus and J. Chrtek
	48.944684N, 16.590435E



