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The third part of the publication series on the distributions of vascular plants in the Czech Repub-
lic includes grid maps of 105 taxa of the genera Acorus, Amelanchier, Asplenium, Calla,
Cerastium, Ceratophyllum, Eichhornia, Hieracium, Hippuris, Hottonia, Lemna, Limosella,
Peplis, Pistia, Pontederia, Sorbus, Spirodela, Symphytum, Trapa, Valerianella and Wolffia. The
maps were produced by taxonomic experts based on all available herbarium, literature and field
records. Three of the studied genera include Czech endemics, which are confined to small geo-
graphic areas, mostly have small population sizes and thus are of conservation concern. These
maps resulted from detailed fieldwork and herbarium revisions by monographers of the respec-
tive groups and for many of these endemics they are first available maps. The endemic species of
Hieracium occur mainly in the subalpine habitats in the Krkonose, Kralicky SnéZnik and Hruby
Jesenik Mts. By contrast, a great majority of Sorbus endemics are found mainly in thermophilous
open broad-leaved and pine forests on rocky habitats at middle altitudes. Cerastium alsinifolium
is confined in its total distribution to serpentine outcrops in western Bohemia. Asplenium is
another ecologically specialized group, which includes petrophytes, some of which are restricted
to specific substrates, such as siliceous, limestone, basalt or serpentine rocks. The plants studied
include 53 taxa classified in the Red List of vascular plants of the Czech Republic, some of which
have shown remarkable declines. Symphytum bohemicum, distributed mainly in central Europe, is
confined to calcareous fens in the lowlands. There are many endangered and vulnerable species
amongst aquatic plants, which are threatened mainly by fish-farming intensification, eutrophica-
tion and habitat destruction. Populations of some of the most endangered and attractive aquatics,
including Hippuris vulgaris and Trapa natans, have been lost and locally replaced by plants of
unknown provenance purchased in garden stores, which causes a potential threat of genetic
erosion of native populations. Attractive appearance is the reason why alien aquatics, such as
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Eichhornia crassipes, Pistia stratiotes and Pontederia cordata, are sometimes planted not only in
garden pools but also in wetlands in the countryside; each has been recorded at about a dozen such
sites during the past 25 years. Lemna turionifera, by contrast, has been introduced and dispersed
by waterfowl and is now widespread in the country. The histories of the introduction and subse-
quent spread are also described and analysed for the widespread neophyte Acorus calamus and for
the alien species of Amelanchier and Symphytum. Spatial distributions and temporal dynamics of
individual species are shown in maps and documented by records included in the Pladias database
and available in electronic appendices. The maps are accompanied by comments, which include
additional information on the distribution, habitats, taxonomy and biology of the species.

Keywords: alien species, central Europe, chorology, Czech Republic, distribution atlas, distri-
bution patterns, endangered species, endemic, flora, grid maps, herbaria, introduction, phytogeo-
graphy, plant record, vascular plants

Introduction

Since the project of mapping plant distributions in the Czech Republic was launched in
2014, a modern plant record database Pladias has been established and 162 grid distribu-
tion maps have been produced by taxonomic experts, based on critically evaluated and
sorted records, and published in two papers (Kaplan et al. 2015, 2016). The ultimate aim
of this effort, started within the PLADIAS project (www.pladias.org) and planned to con-
tinue as a series of publications, is to prepare the basis for a complete atlas of the distribu-
tion of vascular plants in the Czech Republic.

From April to August 2016 the Pladias database has increased by about 2,900,000 new
records. Of these almost 11,000 records resulted from critical examination of herbarium
specimens by taxonomic experts. Maps of further 105 taxa were finished at the beginning
of August 2016 and these are published in this paper. These maps include both native and
alien species, rare species confined to small geographic areas as well as widespread spe-
cies, and endangered as well as common species. About one third of the Czech endemics
(Kaplan 2012), which is a group of plants that deserves the highest attention and conser-
vation priorities, are mapped. A great majority of the maps resulted from recent detailed
revisions of taxonomically critical groups, such as Amelanchier (Lep$i & Lepsi 2008),
Asplenium (Ekrt 2008b, Ekrt & Stech 2008), Cerastium (Letz et al. 2012, Vitet al. 2014),
Hieracium (e.g. Chrtek 2004, Chrtek et al. 2007), Lemna (Kaplan 2010), Sorbus (e.g.
Lepsi et al. 2015) and Symphytum (Kobrlova et al. 2016), which have refined taxonomic
concepts and the delimitation of taxa, and in some cases also led to the discovery of new
species or first country records.

Materials and methods
Taxonomic scope

The following groups of vascular plants are mapped: native taxa, naturalized aliens and
most casuals, and selected hybrids. Distribution maps are produced for species and sub-
species, and in exceptional cases also for varieties or infrageneric taxa (e.g. sections).
Plants of species groups that are difficult to assign to species may be mapped as species
aggregates. Field crops and plants deliberately cultivated in gardens and parks are not
included in the mapping project. Nomenclature, taxonomic concepts and delimitation of
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species aggregates mostly follow Danihelka et al. (2012), with differences indicated
where necessary. For taxa not included in that checklist, a taxonomic reference is given.
Publication of maps does not follow any alphabetical or systematic order but those maps
that have resulted from recent revisions are printed preferentially.

Data sources

All relevant floristic data sources are used. Major national herbaria and some local and
foreign collections, incl. BRA, BRNL, BRNM, BRNU, CB, CBFS, CESK, CHEB,
CHOM, FMM, GM, HOMP, HR, KHMS, LIM, LIT, MJ, MMI, MP, MZ, NJM, OH, OL,
OLM, OMJ, OP, OSM, OVMB, PL, PR, PRA, PRC, ROZ, SAV, SOB, SOKO, SUM,
VM, WRSL, WU and ZMT (acronyms follow Thiers 2016), were consulted as the main
source of taxonomically revised records. Most records for maps of common and easy-to-
identify taxa come from the recently developed Pladias database (hosted at the Institute
of Botany, Pruhonice), which has integrated all available records on the distribution of
the vascular plants in the Czech Republic. Among the most important incorporated data-
bases are the Database of the Distribution of Vascular Plants in the Czech Republic
(FLDOK), the Czech National Phytosociological Database (CNPD), plant records from
the Floristic Summer Schools and other activities of the Czech Botanical Society, the
Species Occurrence Database of the Nature Conservation Agency of the Czech Republic
(NDOP) and the Database of Forest Typology of the Forest Management Institute of the
Czech Republic (DLT). Unpublished field records previously entered into the Pladias
database by the authors of maps or regional contributors were also considered.

Procedure of mapping

All records used for mapping are entered into the Pladias database and geographically
sorted according to the traditionally used CEBA (Central European Basic Area) grid tem-
plate (Niklfeld 1999) divided into quadrants of 5 x 3 arc minutes (corresponding to
approximately 5.5 x 5.9 km). The territory of the Czech Republic is covered by 2551
quadrants, of which 2181 are completely within the border of the country. Individual
records as well as the whole distribution pattern of each taxon are checked and evaluated
by the author of a particular map in a web-based mapping interface of the Pladias data-
base. Maps of taxonomically critical groups are based solely or mainly on herbarium
records revised by taxonomic experts; these cases are indicated in the text accompanying
the particular map. Maps of all other taxa are based on records from databases, literature
and herbaria, which were scrutinized by the authors of the respective maps. Records used
for producing maps are listed in Electronic Appendices 1-105. In selected maps, native
versus introduced occurrences are distinguished and corresponding records in the data-
base classified accordingly. Draft distribution maps and the background records are
released in a web-based review process for scrutiny to field botanists, regional collabora-
tors and members of the Czech Botanical Society. Their comments and additional records
are collected in the database and returned to the responsible specialists for consideration
before producing final distribution maps.
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Final maps and comments

The treatment of each taxon consists of a grid distribution map and an accompanying
text; authors of maps are indicated in the figure captions, and they also took the major part
in preparing the first drafts of the respective texts. Maps are displayed using spherical
Mercator projection (EPSG:3857) where meridians and parallels are shown perpendicu-
larly, and the mapping CEBA grids are thus nicely displayed. The background relief was
derived from the SRTM data (http://www?2.jpl.nasa.gov/srtm/, the version provided by
http://srtm.csi.cgiar.org), and the river network was adapted from data provided by
CENIA (www.cenia.cz). When appropriate, different symbols are used in the maps in
order to distinguish one of the following attributes of the plant distribution records: (1)
recent versus old records, (2) native occurrences versus introductions, or (3) records
based on revised herbarium specimens versus all other records. These classifications of
records are used only for those taxa where such distinction provides important informa-
tion and, in addition, the amount and quality of records are sufficient. The mapping sym-
bols used to indicate the different attributes of the records in the particular grid cell are
shown in Table 1. Symbols specific to individual maps are explained in their captions. To
save space, rare taxa of the genera Hieracium and Sorbus with distinct distributions are
shown in maps in groups of 2—4, with symbols and annotations of individual taxa in the
maps distinguished using different colours. In the caption to each map, counts of occu-
pied quadrants are indicated according to the symbols used in the map; uncertain occur-
rences are not included in the counts. The accompanying text includes the accepted scien-
tific name, a brief outline of the total distribution, information on habitats occupied by the
species and a description of its distribution in the Czech Republic. Where appropriate,
comments on the taxonomy, biology and details of the spatial and temporal dynamics of
the distribution are given.

Table 1. — The mapping symbols used in the distribution maps to indicate the different attributes of the occur-
rence in a particular grid cell.

Attribute distinguished Symbol Attribute state
None ° all records
Time ) recent occurrence (at least one record since 2000)
[¢) old occurrence (all records before 2000, or demonstrably being

extirpated from all localities after 2000, or all records undated)

Origin ) native (at least one record)
x alien

Source data ) arevised herbarium specimen (at least one record)
A all other

All ? only record(s) uncertain regarding identification and/or locality
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Distribution maps and comments
Acorus calamus (Fig. 1)

Acorus calamus is currently found in most of Europe except its northern parts and dry and
warm Mediterranean areas, in Siberia, in central, southern, south-eastern and eastern
Asia, in South Africa, Australia and in North America (Meusel et al. 1965, Hultén & Fries
1986). In its broad circumscription it includes four cytotypes, which are sometimes
treated as varieties or even separate species: the diploid form is found in North America,
central Siberia, Mongolia and central and southern Asia; the triploid form is probably
native to south-eastern Asia but naturalized across Europe, South Africa, Australia and
the eastern and central USA; the tetraploid form is native to Asia from India eastwards as
far as Japan and northwards to Siberia; and the recently discovered hexaploid form is so
far known only from central and north-western Yunnan and from Kashmir (Rost 1978,
Petersen 1989, Wang et al. 2001, Ogra et al. 2009). Triploid plants are sterile and can only
spread vegetatively (Marchant 1973, Rost 1978). They have been deliberately planted as
an ornamental, fragrant and medicinal plant, particularly in the past, but they are also dis-
persed naturally along rivers by the establishment of rhizome fragments washed out in
floods. Acorus calamus was imported to Prague via Constantinople in 1557 (Matthiolus
1562). In the Czech Republic it was first explicitly reported as escaped in the town of
Hradec Kralové about a century later (Balbinus 1679). According to Hendrych (2003),
A. calamus was widely used in Bohemia as a medicinal plant by the beginning of the 16th
century (“Calamus aromaticus” was described and illustrated by Czerny 1517) and it
may even have become naturalized much earlier as it is listed as one of easily accessible
and widely used plants in Bohemian medicinal books dating back to the 14th century.
However, these records may belong to Iris pseudacorus, with which A. calamus was ini-
tially frequently confused. At present, A. calamus is naturalized in shallow edges and on
the banks of fishponds and slow-flowing rivers, in shallow alluvial pools and oxbow
lakes, and less frequently in marsh vegetation and drainage ditches. It prefers eutrophic
water on clayey, loamy or sandy substrates, often covered with a thick layer of sapropelic
mud (Sumberova 2011a). Acorus calamus is widespread in the lowlands and at middle
altitudes throughout Bohemia, being most frequent in the fishpond basins of southern
Bohemia, in the Labe river basin and adjacent parts of eastern Bohemia, in the Cesko-
moravska vrchovina highlands and the Zelezné hory hills. By contrast, it is rare in or
absent from dry areas of north-western Bohemia and the mountains where suitable habi-
tats are missing. It is markedly less frequent in the eastern parts of the country, where it is
almost restricted to highlands and the lower stretches of the Dyje and Morava rivers. It is
classified as a naturalized neophyte (PySek et al. 2012).

Amelanchier alnifolia (Fig. 2)

Amelanchier alnifolia is native to the north-western part of North America. In Europe itis
reported as a rare garden escape from Sweden and Germany (Amarell & Welk 1995,
Schroeder 1995). In the Czech Republic it is rarely grown in gardens and parks. It has
been found as an escape in Prague, in the towns of Prihonice and Roztoky in central
Bohemia and in the town of Hluboka nad Vltavou and possibly also in the town of Cesky
Krumlov (spontaneous origin of this occurrence is uncertain) in southern Bohemia. It
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usually grows in scrub, open forests, mainly in plantations of Pinus nigra, and in scrub on
rocks. It was first documented from cultivation by a herbarium specimen collected in
1926 in the chateau park of Biezina in western Bohemia, while its first known occurrence
in the wild in the Prokopské tidoli valley in Prague dates back to the 1970s (Kubikova &
Manych 1979, as A. ovalis). Amelanchier alnifolia is classified as a casual neophyte
(PySek et al. 2012). The distribution maps of Amelanchier were based solely on revised
herbarium specimens and our own field records.

Amelanchier lamarckii (Fig. 3)

Amelanchier lamarckii is native to the eastern part of North America. In Europe, it has
been planted for fruit and as an ornamental shrub since the late 18th century and natural-
ized mainly in western and less frequently also in central and northern Europe (Schroeder
1995). In the Czech Republic it has been rarely planted for ornamental purposes in parks
and more recently also in private gardens. The first record of its cultivation dates back to
1813 and the first escape to 1867, both located to the surroundings of the town of Nové
Hrady in southern Bohemia, where it has become widely naturalized (Lepsi & Lepsi
2008). In northern, western and central Bohemia it has been recorded as a rare garden
escape. It occurs in scrub, forest fringes and open-canopy forests such as Pinus sylvestris
plantations. Amelanchier lamarckii is classified as a casual neophyte (PySek et al. 2012).

Amelanchier spicata (Fig. 4)

This shrub, which is native to the eastern part of North America, has been grown in
Europe for ornamental purposes since the 18th century. It has become widely naturalized
in Scandinavia and the Baltic countries, and occasionally escapes from cultivation
mainly in central and western Europe (Schroeder 1995). In the Czech Republic it has
been sometimes planted in gardens and parks. It has become naturalized in Bohemia
while it is still a very rare garden escape in Moravia and Silesia. It is found in open-canopy
oak and pine forests and plantations and their fringes, scrub, mainly on slopes and rocks
inriver valleys. It was first collected in the wild near the town of Havlicktv Brod in 1880.
A recent study by Lepsi & Lepsi (2008) revealed that A. spicata used to be confused with
A. ovalis but it is actually the most frequently planted and escaping species of the genus in
the Czech Republic. It is classified as a naturalized neophyte (PySek et al. 2012).

Asplenium adiantum-nigrum (Fig. 5)

Asplenium adiantum-nigrum is a tetraploid species with a worldwide distribution. It is
widely distributed particularly in the Atlantic, Submediterranean and Mediterranean
parts of Europe, extending eastwards over Anatolia and the Caucasus Mts as far as the
Himalayas. It is also found in northern, central and southern Africa, south-eastern Asia,
in Australia and western North America (Hultén & Fries 1986). The Czech Republic is
situated on the north-eastern limit of the species’ distribution range, where it is rare and
usually forms only poor and short-lasting populations. It inhabits sunny and semi-shady
crevices of basalt, limestone, sandstone and granite rocks, rocky screes and also walls
and abandoned quarries. Asplenium adiantum-nigrum is documented from northern, cen-
tral and southern Bohemia, western and eastern Moravia and Silesia. Currently it occurs
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only in Bohemia, mainly in the Ceské stfedohoii Mts, but probably the largest popula-
tion, consisting of about 20 individuals, is found on sandstone rocks above the village of
Piihrazy near the town of Mnichovo Hradisté. The other three currently known occur-
rences are in secondary habitats: one on walls in Prague and two in abandoned quarries in
central and southern Bohemia; two of these sites host each only a single plant. Many
undocumented records are erroneous, based on misidentifications of A. cuneifolium
(most records from serpentine rocks) but numerous mistakes stem from the classification
of the latter as a subspecies of A. adiantum-nigrum. The distribution map is based mainly
on revised herbarium specimens. The species is classified as critically threatened because
of its rarity (Grulich 2012).

Asplenium adulterinum (Fig. 6)

Asplenium adulterinum is a tetraploid species with a very limited distribution. It is found
mainly in central Europe, with remote populations recorded in France, Norway, Sweden,
Finland and Bosnia and Herzegovina (Meusel et al. 1965, Hultén & Fries 1986). It inhabits
only crevices of sun-exposed and semi-shaded serpentine rocks. In the Czech Republic it
is found mainly on the serpentine outcrops north of the town of Maridnské Lazné in the
Slavkovsky les hills, in the Morava river valley north-west of the town of Sumperk and in
valleys north-west of the town of TiSnov; rather remote and small populations are found
elsewhere. The distribution map is based only on revised herbarium specimens because
A. trichomanes and A. viride were sometimes erroneously identified as A. adulterinum. It
is classified as critically threatened because of its rarity (Grulich 2012).

Asplenium ceterach (Fig. 7)

In the Czech Republic only the tetraploid A. ceterach subsp. ceterach is present. It occurs
mainly in the Atlantic, Mediterranean and Submediterranean parts of Europe from the
British Isles and the Iberian Peninsula in the west to Greece and Bulgaria in the east, fur-
ther eastwards through south-western Asia as far as the western Himalayas and central
Asia; it is also found in northernmost Africa (Hultén & Fries 1986). The Czech Republic
is situated at the north-eastern limit of the species’ distribution range (Blazkova 1971).
Asplenium ceterach occurs in semi-shaded crevices of basalt or calcareous outcrops and
in secondary habitats such as old limestone quarries or man-made walls. It is very rare in
the Czech Republic, found at less than two dozen sites particularly in north-western, cen-
tral and southern Bohemia. In a natural habitat it still survives on basalt rocks near the
ruins of the Stiekov castle in the Ceské stfedohoii Mts and on the rocks above the Vltava
river near the town of Kamyk nad Vltavou. It was repeatedly found in secondary habitats
such as abandoned limestone quarries or walls, but these occurrences usually vanished
after some time. While the spontaneous origin of some populations is uncertain, other old
records are likely to represent cultivation escapes or deliberately planted populations
(Blazkova 1971, TomSovic & Kubat 1981). It is classified as critically threatened because
of its rarity (Grulich 2012).
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Asplenium cuneifolium (Fig. 8)

Asplenium cuneifolium is a diploid species endemic to central and southern Europe
(Meusel et al. 1965, Hultén & Fries 1986). It is confined to sunny and semi-shaded crev-
ices, screes, rocky steppes and shallow soils only on serpentine or occasionally picrite
basalt. In the Czech Republic it is a typical species of the majority of serpentine outcrops.
Itis rare or scattered in western, southern and central-eastern Bohemia and in western and
north-western Moravia. The distribution map is based mainly on revised herbarium spec-
imens. The species is classified as endangered (Grulich 2012).

Asplenium ruta-muraria (Fig. 9)

In the Czech Republic only the tetraploid A. ruta-muraria subsp. ruta-muraria occurs. It
is distributed in Europe, where it is common, in northernmost Africa, in the temperate
parts of Asia from Anatolia in the west as far as eastern Siberia and Japan in the east, and
it also occurs in eastern North America (Hultén & Fries 1986). Asplenium ruta-muraria
is typical of sunny or semi-shaded limestone and serpentine rocks; it is also found in
abandoned quarries and old walls. It is widespread throughout the country, being absent
only from areas without suitable habitats. It is most frequently found at middle altitudes,
and is rare in the lowlands and the highest parts of the mountains. Still, some of the gaps
in the map may be due to under-recording rather than true absences.

Asplenium scolopendrium (Fig. 10)

In the Czech Republic only the diploid A. scolopendrium subsp. scolopendrium occurs.
This subspecies is distributed in Macaronesia, northernmost Africa and the south-western
half of Europe; eastwards it extends to Anatolia, the Caucasus Mts and north-western
Iran. Populations in eastern North America, Mexico and Japan are tetraploid and are con-
sidered to be different taxa (Emmott 1964). In the Czech Republic A. scolopendrium
inhabits shady humid sites with high air humidity in limestone areas, such as deep and
narrow valleys, gorges, abysses, shaded screes and rocks. It is occasionally also found in
secondary habitats, including walls and old wells. Large natural populations are rare,
only found in the karst area of Moravsky kras and in Silesia. In Bohemia no populations
were considered natural but recently the species has been found at a few natural sites in
central and eastern Bohemia and the KrkonoSe Mts, all harbouring small populations or
single plants. Some of the recent occurrences, particularly those in secondary habitats,
may be due to deliberate planting. The species is classified as critically threatened
because of its rarity (Grulich 2012).

Asplenium septentrionale (Fig. 11)

In the Czech Republic only the tetraploid A. septentrionale subsp. septentrionale occurs.
It is distributed almost continuously throughout western, central and south-eastern
Europe, in northernmost Africa and in the western USA. It occurs also in the Caucasus
Mts and Ural Mts, reaching as far as central Siberia and the Himalayas towards the east
(Meusel et al. 1965, Hultén & Fries 1986). In the Czech Republic it is found in crevices
and stony screes in sunny and dry sites over hard siliceous rocks; it is quite common in
deep and narrow river valleys with rocky slopes. It is most frequent at the middle altitudes
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Fig. 9. — Distribution of Asplenium ruta-muraria in the Czech Republic (859 occupied quadrants). Prepared by
Libor Ekrt.
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Fig. 10. — Distribution of Asplenium scolopendrium in the Czech Republic: @ occurrence in natural habitats
(12 quadrants), x occurrence in secondary habitats (25 quadrants). Prepared by Libor Ekrt.
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of Bohemia, particularly along rivers, while being rare in or missing from the lowlands,
the highest parts of its mountains and areas with crumbly or calcareous rocks, or without
rocks at all, such as westernmost, north-eastern and south-eastern Bohemia. In the east-
ern part of the country it is mainly confined to deep and narrow river valleys of western
Moravia and the western part of Silesia, being rare or absent elsewhere.

Asplenium trichomanes (Fig. 12)

Asplenium trichomanes is distributed worldwide, but it is predominantly a holarctic spe-
cies with the major part of its distribution range situated in the temperate zone. It is wide-
spread in most of Europe but appears to be rare in European Russia. It also occurs in
northernmost Africa and remote occurrences are found in south-western and Central
Asia, the Himalayas, southern China, Japan and North America. In the Southern Hemi-
sphere it occurs in South America, southern Africa, New Guinea, south-eastern Austra-
lia, Tasmania and New Zealand (Meusel et al. 1965, Hultén & Fries 1986). The species
includes nine subspecies of three ploidy levels (diploid, tetraploid and hexaploid) and dif-
ferent habitat preferences (Lovis 1964, Bennert & Fischer 1993). Of those the diploid
A. t. subsp. trichomanes and the tetraploid A. t. subsp. hastatum, A. t. subsp. pachyrachis
and A. 1. subsp. quadrivalens are present in the Czech Republic (Ekrt & Stech 2008).
Asplenium trichomanes usually grows in rock crevices, on rock outcrops, screes and on
old walls. In the Czech Republic it is widely distributed and common in the areas with
rock outcrops and along narrow and deep river valleys. It is far less frequent in the areas
with no or few rock habitats, such as western and south-western part of Bohemia, the
Tiebotiska panev basin, the Ceskomoravska vrchovina highlands or eastern Silesia. It is
almost absent from the lowlands, where it is confined to man-made habitats such as walls.
The four subspecies present in the country’s flora have been recognized only recently
(Ekrt 2008b, Ekrt & Stech 2008) and distribution maps are based solely on revised her-
barium specimens.

Asplenium trichomanes subsp. hastatum (Fig. 13)

Asplenium trichomanes subsp. hastatum is a tetraploid subspecies that has not been
widely recognized until recently (Jeen 1995). Its distribution is poorly known and it has
been reported to occur in Ireland, France, Germany, Switzerland, Italy, Austria, Poland,
the Czech Republic, Slovakia, Hungary, Croatia, Romania, Bulgaria and Greece (Jeen
1995). It inhabits crevices of shaded limestone rocks, cave entrances or occasionally
walls. In the Czech Republic its presence is documented mainly from Moravia, particu-
larly from the karst area of Moravsky kras, and from 8 other sites. In Bohemia it has been
found at a single site in the karst area of Cesky kras. Asplenium trichomanes subsp.
hastatum is classified as critically threatened because of its rarity (Grulich 2012).

Asplenium trichomanes subsp. pachyrachis (Fig. 14)

Asplenium trichomanes subsp. pachyrachis is a tetraploid subspecies whose general dis-
tribution is poorly known. Until now, it has been found only in Europe (except its north-
ern parts), extending westwards to Great Britain and Spain and eastwards to Greece
(Lovis & Reichstein 1985, Rickard 1989) and Bulgaria (Ekrt, unpublished). In the Czech
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Republic it occurs rarely on limestone rocks of the Pavlovské vrchy hills and the karst
areas of Moravsky kras and Cesky kras; it was also recorded on calcareous sandstones in
northern Bohemia. All other records are from walls in castles, castle ruins and towns. It is
classified as critically threatened because of its rarity (Grulich 2012).

Asplenium trichomanes subsp. quadrivalens (Fig. 15)

Asplenium trichomanes subsp. quadrivalens is a tetraploid subspecies widely distributed
and fairly common throughout the whole species’ range (see under A. trichomanes;
Reichstein 1984). It inhabits siliceous, calcareous and serpentine rocks, being also very
common on walls and in other man-made habitats (Ekrt 2008b). This is the most wide-
spread and frequent of all four subspecies of A. trichomanes occurring in the Czech
Republic.

Asplenium trichomanes subsp. trichomanes (Fig. 16)

Asplenium trichomanes subsp. trichomanes is a diploid subspecies distributed throughout
the whole distribution range of the species (see under A. trichomanes) except Macaro-
nesia, the Mediterranean area and northernmost Europe (Reichstein 1984). It inhabits
siliceous and serpentine rocks, while avoiding calcareous rocks and walls (Ekrt 2008b). It
was documented from the majority of areas where the species occurs in the Czech Repub-
lic but it is rather scattered and far less frequent than A. . subsp. quadrivalens.

Asplenium viride (Fig. 17)

Asplenium viride is a diploid species with a large distribution range in the Northern
Hemisphere including the temperate zones of Europe and North America and mountains
of northern Africa; in Asia it is found in the Caucasus Mts, Ural Mts and northern Hima-
layas, in the east reaching as far as central Siberia (Meusel et al. 1965, Hultén & Fries
1986). Asplenium viride grows in crevices of calcareous or serpentine rocks, exhibiting
a preference for higher elevations. In the Czech Republic A. viride occurs almost
throughout the whole country, but with varying frequencies. Most of its localities are sit-
uated in the mountains and its foothills, including the Krkonose Mts, Hruby Jesenik Mts
and Moravskoslezské Beskydy Mts. It is less frequent at the middle altitudes of eastern
Bohemia, north-western Moravia, as well as on serpentine outcrops in the Slavkovsky les
hills and near the town of KifemZe in southern Bohemia. It has been also recorded on
walls in old ruins of houses or castles throughout the country. However, it is almost miss-
ing from central Bohemia and central and southern Moravia. The species is classified as
vulnerable (Grulich 2012).

Asplenium xalternifolium nothosubsp. alternifolium (Fig. 18)

Asplenium xalternifolium nothosubsp. alternifolium is a primary triploid hybrid of the
tetraploid A. septentrionale subsp. septentrionale and the diploid A. trichomanes subsp.
trichomanes. It is an easily recognized hybrid found throughout the whole area where its
parental species co-occur. It usually grows with both parents in crevices of siliceous
rocks, particularly in rocky slopes of deep river valleys. By contrast, it is not usually
found on walls and in other secondary habitats (Ekrt 2008a). In the Czech Republic it is
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Fig. 15. — Distribution of Asplenium trichomanes subsp. quadrivalens in the Czech Republic (566 occupied
quadrants). Prepared by Libor Ekrt.
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Fig. 16. — Distribution of Asplenium trichomanes subsp. trichomanes in the Czech Republic (219 occupied
quadrants). Prepared by Libor Ekrt.
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Fig. 17. — Distribution of Asplenium viride in the Czech Republic: ® occurrence in natural habitats (112 quad-
rants), x occurrence in secondary habitats (41 quadrants). Prepared by Libor Ekrt.
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Fig. 18. — Distribution of Asplenium xalternifolium nothosubsp. alternifolium in the Czech Republic: @ occur-
rence documented by herbarium specimens (187 quadrants), A occurrence based on other records (32 quad-
rants). Prepared by Libor Ekrt.
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Fig. 20. — Distribution of Calla palustris in the Czech Republic (291 occupied quadrants). Prepared by Zdenék
Kaplan.
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most frequent at the middle altitudes of Bohemia, particularly along the Vltava river and
its tributaries, including the Berounka, Sazava, LuZnice and MalSe rivers, while almost
absent from both the lowlands and the mountains. In Moravia it is confined to the deep
and narrow river valleys in the western and south-western parts. In addition, there are
a few records from Silesia. The distribution map is based mainly on revised herbarium
specimens, supplemented with a few selected literature records.

Asplenium xalternifolium nothosubsp. heufleri (Fig. 19)

Asplenium xalternifolium nothosubsp. heufleri is a primary tetraploid hybrid of tetraploid
parents, A. septentrionale subsp. septentrionale and A. trichomanes subsp. quadrivalens.
It is rather easy to recognize but only rarely formed where both parents co-occur. It usu-
ally inhabits rock crevices on the slopes of deep river valleys and has only rarely been
found in man-made habitats such as walls. In the Czech Republic it has been collected
several times along the valleys of the Vltava, Berounka and Dyje rivers, on rocks near the
town of Adamov and on the ruins of Litice castle near the town of PotStejn. The distribu-
tion map is based only on revised herbarium specimens.

Calla palustris (Fig. 20)

Calla palustris has a circumboreal distribution. It is found in central, northern and eastern
Europe, westwards to Belgium and southwards to Romania. In Asia it occurs in western
and central Siberia and is scattered in eastern Asia as far as Japan. In North America it is
distributed from Alaska through western Canada to the eastern coast of the USA (Meusel
etal. 1965, Hultén & Fries 1986). In the Czech Republic C. palustris inhabits alder carrs,
pools in forests, edges of ponds, oxbow lakes and peat bogs. It prefers mesotrophic to
dystrophic and mostly acidic substrates, often at sites partly shaded by trees (Sumberova
2011b). As adecorative plant it is sometimes planted in both settlements and natural habi-
tats. Consequently, in many cases native populations cannot be distinguished from those
deliberately established. Calla palustris occurs mainly at middle altitudes, in precipita-
tion-rich areas, being most frequent in the Ceskomoravska vrchovina highlands. Less
often it is found in the foothills of the mountains along the country’s borders, particularly
in western, northern and north-eastern Bohemia and in the easternmost part of the coun-
try. It is rare in, or absent from, warm and dry areas lacking suitable habitats, such as
north-western and central Bohemia and most of Moravia. The native populations are
classified as vulnerable (Grulich 2012). Some records from electronic databases are
dubious and were not included in the map because they may actually refer to Caltha
palustris or Callitriche palustris, as Calla palustris was erroneously selected from a list
of standard abbreviations of plant names by entering the code “Cal pal”.

Cerastium alsinifolium (Fig. 21)

Cerastium alsinifolium is endemic to serpentine sites in the Slavkovsky les Mts in west-
ern Bohemia. It used to be considered a relative of C. arvense but it differs significantly
from this species in its monoploid genome size (Vit et al. 2014). An alternative hypothe-
sis suggests that it may be related to C. alpinum and its allies (Novak 1960). Nevertheless,
it readily hybridizes with C. arvense (Vit et al. 2014). It is confined to moist and more or
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less shaded sites, including springs and other wet places in canopy openings of spruce
forest and wet margins of forest roads. The sites are situated at 680-880 m a.s.l. By con-
trast, open habitats on serpentine outcrops, formerly considered the main habitat of
C. alsinifolium, mainly harbour its hybrids with C. arvense. Five populations of C. alsini-
Sfolium exist, all situated in nature reserves. The species is classified as critically threat-
ened because of its rarity (Grulich 2012) but no considerable decline has been observed.

Cerastium alsinifolium x C. arvense (Fig. 22)

This hybrid has been found in or close to all sites of C. alsinifolium. However, it is well
separated ecologically: whilst C. alsinifolium occurs mainly in semi-shaded humid forest
habitats, its hybrid is found, together with C. arvense, in open and rather dry places on
serpentine outcrops. Most hybrids have the same ploidy level as their parents, but plants
formed by the fusion of one or two unreduced gametes were also found. The hybridiza-
tion is bidirectional, and hybrids are common; however, their fertility is reduced and no
evidence for back crosses has been found (Vit et al. 2014).

Cerastium arvense (Fig. 23)

Cerastium arvense has a large, mainly circum-temperate distribution range, which
includes most of Europe and most of the temperate and also boreal zones of Asia and
North America; it is also found in north-western Africa (Meusel et al. 1965). The species
is very variable in general appearance, indumentum and leaf shape, and six subspecies
have been recognized in Europe (Jalas et al. 1993). The plants found in the Czech Repub-
lic are most likely octoploid (Vit et al. 2014) and morphologically correspond to the type
subspecies. Nevertheless, they are also rather variable, and numerous infraspecific taxa
of little taxonomic value have been described. Cerastium arvense occurs in dry grass-
lands and dry meadows, road verges, forest margins, sandy places and rather dry semi-
ruderal grasslands, usually on well-drained soils poor or moderately rich in nutrients. It is
more or less evenly distributed throughout the country from the lowlands up to the moun-
tains, reaching its altitudinal maximum in the Hruby Jesenik Mts at about 1460 m a.s.l.
though the records from such high altitudes may be due to recent introductions. The spe-
cies is rare in or probably even locally absent from lowland areas with predominantly ara-
ble land and with soils very rich in nutrients.

Cerastium dubium (Fig. 24)

Cerastium dubium is distributed mainly in south-eastern Europe, in the north-west reach-
ing as far as central Germany. It is also found in Spain, northern Italy, the Crimean Penin-
sula, westernmost Asia and north-western Africa (Jalas & Suominen 1983, Marhold
2011). It has become naturalized in North America (Morton 2005). In the Czech Republic
C. dubium is found in alluvial meadows and pastures, wet depressions on arable land,
saline meadows, the bottoms of drained fishponds and recently also in other secondary
habitats such as road verges and railway stations. Cerastium dubium is scarce in the coun-
try. It is permanently present only in southern Moravia, and these populations are consid-
ered native. It has been repeatedly found also in central and eastern Bohemia, and rarely
elsewhere. Some of the introductions may be attributed to human activities but others are
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difficult to explain. All native occurrences are situated in the lowlands up to 200 m a.s.1.,
but the secondary ones in fishponds in western and southern Bohemia are from altitudes
of 400 m to 500 m. The species has declined to some extent in its southern Moravian sites
and it is therefore classified as endangered (Grulich 2012).

Cerastium fontanum (Fig. 25)

Cerastium fontanum s. str. is one of the three species of the C. fontanum aggregate in the
country’s flora. It is distributed in southern Greenland, Iceland, the Faroe Islands, Scan-
dinavia, northern Russia, the mountains of central Europe, including the eastern Sudetes,
Alps and Carpathians, and in the Stara Planina Mts in Bulgaria (Jalas & Suominen 1983,
Jonsell et al. 2001). In the Czech Republic C. fontanum is found in mountain meadows,
subalpine tall grasslands, subalpine vegetation of tall broad-leaved forbs and grasslands
dominated by Nardus stricta, usually around springs and in other moist places. In the
Czech Republic its occurrence is restricted to the highest parts of the Hruby Jesenik Mts
at altitudes of about 1120-1480 m, and only a single record exists at about 770 m a.s.l.
There are also records from the Krélicky Snéznik Mts, the earliest and most reliable one
by R. Uechtritz from the 1870s (Uechtritz 1876) but no herbarium specimen has been
seen. The species is classified as endangered because of its rarity (Grulich 2012) but no
decline has been observed and it is even able to colonize secondary habitats.

Cerastium glutinosum (Fig. 26)

Cerastium glutinosum is one of the two species of the C. pumilum aggregate. Its delimita-
tion from C. pumilum s. str. was disputed for a long time and eventually resolved by
Karlsson (in Jonsell et al. 2001: 149-158). His findings also proved to be applicable in
central Europe (Letz et al. 2012). The total distribution of C. glutinosum is uncertain due
to former taxonomic confusion and frequent misidentifications. It is certainly native to
much of central and southern Europe (Jalas & Suominen 1983, mapped together with
C. pumilum s. str.), probably being more continental than C. pumilum s. str. (Karlsson in
Jonsell etal. 2001: 149158, Letz et al. 2012). It has been reported as introduced to North
America but the exact identity of the American populations is unclear (Morton 2005). In
the Czech Republic C. glutinosum is found in dry grasslands and various man-made habi-
tats, including stone quarries, dry ruderal sites, railway stations and yards, street lawns,
trampled places in settlements and roadsides. It seems to profit from the excessive use of
herbicides on the railways, which protects it from competition by perennial species. The
species prefers pervious soils of basic to moderately acidic reaction, poor or moderately
rich in nutrients. Cerastium glutinosum is fairly common in the lowlands and at middle
altitudes below 500 m, i.e. in areas with warm and moderately warm climates. However,
it has been repeatedly recorded in settlements and railway stations up to 770 m a.s.l. On
the one hand, the species is strongly under-recorded because of its ephemeral life cycle,
on the other hand, some of the undocumented records accepted for the map may be based
on misidentified specimens of C. semidecandrum and C. holosteoides.
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Cerastium holosteoides (Fig. 27)

Cerastium holosteoides is another species of the C. fontanum aggregate. It is probably
native to Europe and western Asia but its recent distribution is circum-temperate, includ-
ing also the eastern half of Asia and North America (Jalas & Suominen 1983, Hultén &
Fries 1986). In the Czech Republic all plants have pubescent flowering stems and leaves
hairy all over, and are referable to C. holosteoides subsp. vulgare. It is found in meadows,
pastures, ruderal grasslands, on road verges, in forest clearings, abandoned fields and
many other, often secondary open habitats. It is common from the lowlands up to the
mountains all over the country. Most of the gaps in the map represent the lack of records
rather than true absences.

Cerastium lucorum (Fig. 28)

Cerastium lucorum, the third species of the C. fontanum aggregate in the country’s flora,
is distributed in central Europe and the north of the Iberian Peninsula (Jalas & Suominen
1983). In the Czech Republic it is found in shaded to semi-shaded habitats, mainly in
alluvial and other broad-leaved forests, and along forest paths and roads, usually in
humid places. Cerastium lucorum is scattered to locally common in northern, central and
eastern Bohemia, becoming more frequent towards the east; by contrast, records from
western and southern Bohemia are erroneous. The species is more widespread in the east-
ern part of the country, particularly north of Brno and in the Carpathians. It occurs mainly
in the lowlands and valleys of hilly areas, while ascending to altitudes of about 650 m in
the Carpathians. As misidentifications are frequent, the map is based mainly on revised
specimens. We accept only those undocumented records that fit the species’ ecological
requirements and distribution pattern outlined by the herbarium specimens. The species
is classified as lower risk — near threatened (Grulich 2012) but no conspicuous decline
has been observed.

Cerastium pumilum (Fig. 29)

Cerastium pumilum s. str., the other species of the C. pumilum aggregate, used to be fre-
quently confused with C. glutinosum. Its diagnostic characters were elaborated by
Karlsson (in Jonsell et al. 2001: 149—158), based mainly on plants from southern Sweden.
As shown by Letz et al. (2012), these characters are also applicable to central European
populations. The total distribution of C. pumilum is uncertain due to former taxonomic
confusion and frequent misidentifications. It is certainly native to much of western and
southern Europe (Jalas & Suominen 1983, mapped together with C. glutinosum), being
probably more oceanic than C. glutinosum (Karlsson in Jonsell et al. 2001: 149-158, Letz
et al. 2012). It has been reported as naturalized in North America but the records may
include C. glutinosum. In the Czech Republic C. pumilum is found in dry grasslands and
rock outcrops, only rarely also in man-made habitats such as railway stations. Preferring
natural and semi-natural habitats on base-rich substrata, it is ecologically more or less
separated from C. glutinosum. If both species co-occur, then the latter is usually found in
microhabitats more strongly influenced by man, such as along walking paths and in tram-
pled places; nevertheless, mixed gatherings are frequent. Cerastium pumilum is not only
less frequent than C. glutinosum, but rare in general; it is confined to hilly areas in the
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Fig. 25. — Distribution of Cerastium fontanum in the Czech Republic: @ occurrence documented by herbarium
specimens (4 quadrants), A occurrence based on other records (1 quadrant). Prepared by Jifi Danihelka.
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Fig. 26. — Distribution of Cerastium glutinosum in the Czech Republic: @ occurrence documented by herbar-
ium specimens (566 quadrants), A occurrence based on other records (171 quadrants). Prepared by Jifi
Danihelka & Martin Danc¢ak.



486 Preslia 88: 459-544, 2016

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 5T 58 59 60 61 62 63 64 65 66 67 68 69 VO VI V2 73 74 V5 76 V7 78 79

8 2
2 Cerastium holosteoides
s s
52 52
53 53
2 - =
o :‘ D.i 6
7 - e - s7
56 e s 58
59 . 59
9 *ee’ . > Lees it
61 TR L l:l : 61
= s’ o reose 2|
B3 .: D.- 4 4 1 23 |: 63
oad ees oe 1 se
ss : $5.a38 .
i E °e 3 i)
&7 i se 4 &7
68 . 68
69 A &
0 = 70
n n
72 .
73 b0 4 native .
74 1S 74
3839 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 |
Fig. 27. — Distribution of Cerastium holosteoides in the Czech Republic (2169 occupied quadrants). Prepared

by Jiff Danihelka & Zdenék Kaplan.

35 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 S5 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 15 76 71 78 79
8 2
0 . 0
= Cerastium lucorum
51 { t 51
52 52
53 53
54 54
55 55
56 \ 56
57 i s7
58 & 58
58 el # ]
60 & 60
61 & 61
62 * 62
63 63
B4 Be
65 65
66 66
67 i &7
68 68
69 &
70 T
n n
7 72

native

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60 €1 62 63 64 65 66 67 68 69 VO TN V2 VI V4 V5 76 V7 78 79

Fig. 28. — Distribution of Cerastium lucorum in the Czech Republic: ® occurrence documented by herbarium
specimens (287 quadrants), A occurrence based on other records (110 quadrants). Prepared by Jifi Danihelka,
Michal Duchacéek & Zdenék Kaplan.
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Fig. 29. — Distribution of Cerastium pumilum in the Czech Republic (65 occupied quadrants). Prepared by Jifi
Danihelka & Martin Danc¢ak.
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Fig. 30. — Distribution of Cerastium semidecandrum in the Czech Republic: @ occurrence documented by her-
barium specimens (322 quadrants), A occurrence based on other records (116 quadrants). Prepared by Jifi
Danihelka, Martin Dan¢ak, Michal Duchacek & Zdenék Kaplan.
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Fig. 31. — Distribution of Ceratophyllum demersum in the Czech Republic: @ occurrence documented by her-
barium specimens (467 quadrants), A occurrence based on other records (302 quadrants). Prepared by Jan
Pran¢l & Zdenék Kaplan.
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Fig. 32. — Distribution of Ceratophyllum submersum in the Czech Republic (97 occupied quadrants). Prepared
by Jan Pran¢l & Zden€k Kaplan.
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warmest parts of the country in northern and central Bohemia, and southern Moravia.
Apart from an isolated population in eastern-central Bohemia, all records from other
areas are probably erroneous, referring to C. glutinosum or other species of the genus.
The species is found at low altitudes, reaching its altitudinal maximum at 550 m in Dévin
hill in southern Moravia. Because of frequent misidentification, the map is based solely
on revised herbarium specimens. The species is classified as vulnerable (Grulich 2012) as
some former sites may have been lost due to stone quarries or abandonment of pastures.

Cerastium semidecandrum (Fig. 30)

Cerastium semidecandrum is a European species most frequent in central Europe, reach-
ing as far as Ireland in the west, eastern Ukraine in the east, southern Scandinavia in the
north and the Mediterranean coast in the south (Jalas & Suominen 1983). In the Czech
Republic C. semidecandrum is found in dry grasslands, open vegetation of inland sand
dunes, rock outcrops, road verges, along paths, in pine forests with an open canopy, rail-
way stations and yards, trampled places and ruderal grasslands in settlements, usually on
sandy and other pervious soils poor or moderately rich in nutrients. It occurs mainly at
low altitudes in warm and moderately warm parts of the country, ascending to about
600 m a.s.l. or even higher on limestone outcrops in southern Bohemia. The species
seems to profit from excessive use of herbicides on the railways, and numerous recent
records from railway stations document its spread. Some gaps in the map may be artificial
as it is strongly under-recorded because of its small size, short life cycle and occurrence
in unattractive habitats.

Ceratophyllum demersum (Fig. 31)

Ceratophyllum demersum is a cosmopolitan species. It is most frequent in the temperate
zone of the Northern Hemisphere but absent from its dry areas and the Arctic (Hultén &
Fries 1986). It is reported as introduced in New Zealand, Hawaii and Mauritius (Howell
2008, USDA, NRCS 2016). Ceratophyllum demersum is widespread throughout Europe,
being rare in or absent only from the northernmost arctic regions and the eastern Mediter-
ranean area (Hultén & Fries 1986). In the Czech Republic C. demersum inhabits various
types of standing and slowly running waters, such as alluvial pools and oxbow lakes,
fishponds, reservoirs, sand-pits and drainage channels. It is most common in shallow
water bodies in eutrophic to hypertrophic, often strongly turbid and polluted water
(Sumberova 2011¢). It is distributed almost throughout the country, from the lowlands to
middle elevations. It is most frequent along the middle and lower courses of large rivers
and in flat fishpond-rich basins, where it is one of the most common aquatic plants.
Recently, the species also has spread to higher elevations (above 500 m) as a result of the
intensification of fish farming and combination of hot summers and mild winters, reach-
ing its current altitudinal maximum at 745 m in the Sumava Mts.

Ceratophyllum submersum (Fig. 32)

The distribution range of C. submersum includes Europe, western and central Asia and
northernmost Africa, but knowledge of the overall distribution is still incomplete. The
species appears to be most common in the temperate zone of Europe. In Asia it is reported to
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be scattered, extending eastwards to the Altai Mts (Hultén & Fries 1986). It is considered
to be alien in Finland (Uotila 2010). Ceratophyllum submersum grows in mesotrophic to
eutrophic water, usually rich in calcium. It inhabits shallow still water bodies, which are
warm and not shaded in summer (Sumberova 2011e). In comparison with C. demersum,
C. submersum does not tolerate turbid water. In the Czech Republic it occurs in small
ponds, oxbows and alluvial pools, often also in flooded abandoned quarries and water
bodies created by land subsidence after mining. The species was rare in the past, only
known from the warmest areas of central and north-western Bohemia (in particular in the
Labe river basin) and from southern Moravia. During the last decades C. submersum
appears to have spread as it has also been found in areas from which it had not been previ-
ously known, particularly in southern Bohemia and in Silesia. However, it has undoubt-
edly been overlooked until recently, therefore the lack of earlier records does not neces-
sarily imply its previous absence. Despite these facts, C. submersum is still a scarce spe-
cies in the Czech Republic, being endangered by habitat destruction, river regulation and
intensive fish farming. It is currently classified as vulnerable (Grulich 2012). Because of
frequent confusion between C. demersum and C. submersum, the distribution map of the
latter was based solely on revised herbarium specimens.

Eichhornia crassipes (Fig. 33)

Eichhornia crassipes appears to be native to the Amazon basin in Brazil (Barrett & Forno
1982). Because of its attractive appearance and showy flowers, it was deliberately intro-
duced into botanical gardens in many countries, from which it spread as a weed. It was
introduced to the USA in 1884, Australia, Egypt and Japan all about 1890, Indonesia in
1894, India in 1896, Madagascar in around 1900, China in 1901, Singapore in 1903, Sri
Lanka in 1904, South Africain 1910, the Philippines in 1912, Myanmar in 1913 and later
to many other countries (Gopal 1987, Xie et al. 2001, Rojas-Sandoval & Acevedo-
Rodriguez 2013). At present, it has become naturalized in tropical and subtropical zones
of both hemispheres, including southern North America, South America southwards to
Chile and Argentina, southern, central and north-eastern Africa, southern and south-east-
ern Asia, and southwards as far as Australia and New Zealand (Barrett 1988, Téllez et al.
2008, Rojas-Sandoval & Acevedo-Rodriguez 2013). Eichhornia crassipes is generally
regarded as the most noxious aquatic weed in the world (Gopal & Sharma 1981, Holm et
al. 1997). In most of the frost-free regions it is invasive, being able to produce dense mats
and rapidly covering the water surface resulting in great economic losses to fisheries,
water transport and tourism, as well as declines in native aquatic plants and threats to
local biodiversity (Rai & Datta Mushi 1978, Xie et al. 2001). In Europe it has been intro-
duced as an ornamental, and it was first reported from Portugal in 1939 (Téllez et al.
2008). Since then, it has spread over the central-west of the country through irrigation
canals and is classified as invasive. Elsewhere in Europe it has been recorded as a casual
in Spain, the British Isles, France, Belgium, the Czech Republic, Hungary, Italy, Roma-
nia and European Russia (Clement & Foster 1994, Téllez et al. 2008, Rojas-Sandoval &
Acevedo-Rodriguez 2013). In the Czech Republic it is occasionally grown in aquaria and
garden ponds and occasionally deliberately planted in fishponds or it is transported by
major floods to slow-flowing stretches of rivers and alluvial pools. It was first recorded in
the field in 1991 and since then it has been found at 15 sites, mainly in central Bohemia.
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Fig. 33. — Distribution of Eichhornia crassipes in the Czech Republic (15 occupied quadrants). Prepared by
Zdenék Kaplan.
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Fig. 34. — Distribution of Hieracium alpinum in the Czech Republic (16 occupied quadrants). Prepared by
Jindfich Chrtek Jr. & Jifi Kocian.
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Fig. 35. — Distribution of Hieracium schustleri in the Czech Republic (7 occupied quadrants). Prepared by
Jindfich Chrtek Jr.
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Fig. 36. — Distribution of Hieracium sudetotubulosum in the Czech Republic (10 occupied quadrants). Pre-
pared by Jindfich Chrtek Jr.
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At most of the sites E. crassipes occurred in only one season because it is frost-sensitive
(Owens & Madsen 1995) and it does not survive an average central-European winter with
frost and snow cover. However, it was reported to have survived mild winters between
1991 and 1993 hidden in a reed stand in the Berounka river at the village of Racice in cen-
tral Bohemia (Rydlo 1999). It is classified as a casual neophyte (Pysek et al. 2012).

Hieracium alpinum agg.
Hieracium alpinum (Fig. 34), H. schustleri (Fig. 35) and H. sudetotubulosum (Fig. 36)

The Hieracium alpinum aggregate consists of numerous arctic and alpine species, mostly
with an apomictic mode of reproduction. The most widely accepted hypothesis to explain
the high diversity of this group proposes that early pollen-bearing plants, which had
developed apomixis, hybridized with sexual plants and produced a large number of asex-
ual lineages. These lineages differ slightly in morphology and are classified at either spe-
cies or subspecies level. In the Czech Republic the group includes three species, namely
H. alpinum, H. sudetotubulosum and H. schustleri (Chrtek 1997). The taxonomic value
of H. melanocephalum, closely allied to H. alpinum, deserves further study and thus the
taxon is not included in this paper.

Hieracium alpinum is a widespread arctic-alpine species distributed in Greenland,
Iceland, the British Isles, Scandinavia, north-western Russia (eastwards as far as the Ural
Mts) and the central European mountains, including the Eastern and Southern
Carpathians and an outpost in the Vranica Plateau in Bosnia and Herzegovina (Brautigam
1992). In the Czech Republic it occurs in alpine open acidophilous grasslands with Fes-
tuca supina, alpine heathlands, on rock edges and in crevices of sloping rocks. It is wide-
spread in the highest parts of the KrkonoSe Mts and scattered in the Hruby Jesenik Mts at
altitudes of about (1050-)1400-1600 m.

By contrast, Hieracium sudetotubulosum and H. schustleri occur in Nardus-grasslands,
subalpine dwarf-shrub vegetation and occasionally in dwarf mountain pine scrub, often
in disturbed places with lower competition. Both of them are subendemic to the Czech
Republic. Hieracium sudetotubulosum is widespread in the Krkonose Mts at altitudes of
980-1580 m, from which it extends westwards to the Jizerské hory Mts (where it is very
rare and most likely confined to the Silesian side) and eastwards to the Gory Stotlowe Mts
in Poland (Szelag & Wojcik 2014). Hieracium schustleri is a very rare species confined
to the KrkonoSe Mts and the summit part of Mt Kralicky Snéznik at altitudes of about
1000-1520 m. Both species are threatened by changes in vegetation composition partly
caused by atmospheric nitrogen deposition, especially by the expansion of tall grasses
and forbs. They are also preferentially grazed by red deer. Hieracium alpinum and H. sudeto-
tubulosum are classified as endangered, H. schustleri as critically threatened (Grulich
2012).

Hieracium chlorocephalum agg.
Hieracium chlorocephalum (Fig. 37) and H. stygium (Fig. 38)

The Hieracium chlorocephalum aggregate is a polymorphic hybridogenous apomictic
group centred in the highest Sudetes mountains and the Western Carpathians, with several
outposts in the Eastern Carpathians and Eastern Alps. The group occupies a morphologi-
cally intermediate position between H. alpinum agg., H. lachenalii and H. prenanthoides
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agg. In the Czech Republic it includes two species, namely H. chlorocephalum and
H. stygium.

Hieracium chlorocephalum is most probably endemic to the Krkonose Mts and Hruby
Jesenik Mts; it has also been reported from one locality in the Gory Izerskie Mts in south-
western Poland. It occurs in subalpine grasslands and on rocky and scree slopes. In the
Czech Republic it has been reported from about 10 sites in the KrkonoSe Mts and 4 sites
in the Hruby Jesenik Mts. All sites should be surveyed to evaluate its current status.
Hieracium chlorocephalum is classified as critically threatened (Grulich 2012).

Hieracium stygium 1is distributed in the Eastern Sudetes Mts and the Western
Carpathians, whereas plants from the Eastern Carpathians referred to this species need
further study. It grows in subalpine grasslands and dwarf-shrub vegetation, most fre-
quently in disturbed places such as margins of tourist paths and roads. In the Czech
Republic it occurs on Mt Krélicky SnéZnik and in the Hruby Jesenik Mts and the
Rychlebské hory Mts in the subalpine and less often in the supramontane and montane
vegetation belts. It was abundant in the past and despite a decline in the second half of
20th century it is still the most abundant hawkweed in the subalpine belt of the Hruby
Jesenik Mts. Hieracium stygium is classified as endangered (Grulich 2012).

Hieracium glandulosodentatum (Fig. 39)

Hieracium glandulosodentatum is an apomictic hybridogenous species morphologically
occupying an intermediate position between H. lachenalii and H. nigrescens agg., and is
probably endemic to the KrkonoSe Mts. It occurs in subalpine grasslands and dwarf-
shrub vegetation, on rocky slopes and occasionally in dwarf mountain pine scrub, often at
moderately disturbed places, at altitudes of about 1000—1550 m. It is scattered in the sub-
alpine vegetation belt in the eastern part of the mountains, mostly at the edges of glacial
cirques; a few records from the western part are now considered doubtful. It is also found
at several sites in the montane vegetation belt. Hieracium glandulosodentatum is threat-
ened by succession in subalpine grasslands, especially by the expansion of tall grasses
and forbs, partly caused by changes in trophic levels due to atmospheric nitrogen deposi-
tion. Both seed reproduction and plant growth are supressed by grazing of red deer. It is
classified as endangered (Grulich 2012).

Hieracium nigrescens agg.
Hieracium apiculatum (Fig. 40), H. chrysostyloides (Fig. 41), H. decipiens (Fig. 42),
H. nigrescens (Fig. 41) and H. nivimontis (Fig. 40)

The Hieracium nigrescens aggregate includes numerous arctic and alpine polyploid
apomictic species, from a morphological point of view occupying an intermediate posi-
tion between H. alpinum agg. and H. murorum. They most probably originated from vari-
ous sterile hybrids between sexual parents by subsequent polytopic switches towards
apomixis, or from hybridization between pollen-bearing polyploid apomicts and diploid
sexuals, resulting in morphologically slightly different lineages often restricted to small
geographical ranges and recognized as separate species or subspecies. In the Czech
Republic the group includes five species, namely H. apiculatum, H. chrysostyloides,
H. decipiens, H. nigrescens and H. nivimontis (Chrtek 1995, Chrtek et al. 2007). They
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Fig. 37. — Distribution of Hieracium chlorocephalum in the Czech Republic (3 occupied quadrants). Prepared
by Jindfich Chrtek Jr. & Jiff Kocian.

62

7

7
T4

AEEHEOEEEEEBEAE

288328 ¢8

38_39404!42434445I46_4?4819505152&.&_5598575859&08182&35455586?8889707172_?3.?4_75_?'6777870

Ly 9 Hieracium pedunculare
i/ Hieracium stygium
= . T

—5 —T*‘ |

W P

native

13830 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79

FEAYI222222223223829L8E88 2854

Fig. 38. — Distribution of Hieracium pedunculare (5 occupied quadrants) and H. stygium in the Czech Republic
(9 occupied quadrants). Prepared by Jindfich Chrtek Jr. (H. p.) and by Jifi Kocian & Jindfich Chrtek Jr. (H. s.).




496 Preslia 88: 459544, 2016

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 5T 58 59 60 61 62 63 64 65 66 67 68 69 VO VI V2 73 74 V5 76 V7 78 79

48 48
=t Ly ¢ Hieracium glandulosodentatum
> e e
52 =l X 52
53. 53
54 5
55 55
5% 5%
57 57
56 58
> - -
50: e 60
61 T, | &1
62 @‘““- 62
o P Ly =
s S =+ &
65 Ll &5
=l _],:C,I. ]
3 | 67
o [
6 )
10 70
" 7
a2 —
— native
s o

13830 40 41 42 43 44 45 46 47 4B 40 50 51 52 53 54 55 56 57T 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79

Fig. 39. — Distribution of Hieracium glandulosodentatum in the Czech Republic (6 occupied quadrants). Pre-

pared by Jindfich Chrtek Jr.

38 39 40 41 42 43 44 45 |46 47 4B 49 50 51 52 |53 |54 |55 56 57 58 59 60 61 62 63 B4 65 B6 BT 68 69 O VI V2 73 74 75 78 UV 78 79
e {34145 |48, 4] Kad |57 | | [&4] RcRled S -
2 N T ! I T R -
1l Sty -~ Hieracium apiculatum
| L /S Hieracium nivimontis '
52 52
53. 53
5 5
55 55
5% 56
57 57
56 58
59 Y 59
50: e 60
61 i 81
62 ~ é | 2 82
5 JJ; 7 =t 5
B4 ' B4
65 B &
& W 56
2 e &7
& 8
6 )
70 70
" 7
a2 —
— native
s ikl -

13830 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 V7 78 79
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Fig. 41. — Distribution of Hieracium chrysostyloides (5 occupied quadrants) and H. nigrescens in the Czech
Republic (9 occupied quadrants). Prepared by Jifi Kocian & Jindfich Chrtek Jr. (H. ch.) and by Jindfich Chrtek Jr.
(H. n.).
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Fig. 43. — Distribution of Hieracium nigritum in the Czech Republic (10 occupied quadrants). Prepared by Jifi
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occur in subalpine Nardus-grasslands, subalpine dwarf-shrub vegetation and occasion-
ally in dwarf mountain pine scrub, often in disturbed places with lower competition.

Hieracium apiculatum, H. decipiens and H. nigrescens are endemic to the Krkonose
Mts. Hieracium apiculatum is found locally in very small number of individuals;
H. nigrescens is more frequent by comparison with the former, yet still rare. By contrast,
H. decipiens is widespread in the subalpine vegetation belt throughout the mountains.

Hieracium chrysostyloides is endemic to the Hruby Jesenik Mts and Mt Kralicky
Snéznik. In the past it has been recorded from about 9 sites in the highest parts of the
Hruby Jesenik Mts; nowadays only 5 of them remain. The population status on Mt
Kralicky SnézZnik requires revision. Hieracium nivimontis is endemic to the summit area
of Mt Krélicky Snéznik and its current population status requires revision. There is good
evidence that all but one of these species (H. decipiens) have declined, mostly due to suc-
cession in subalpine grasslands, especially expansion of tall grasses, forbs and dwarf
scrub, partly caused by atmospheric nitrogen deposition and climatic changes. Grazing of
red deer and chamois has impact on both reproductive success and plant growth.
Hieracium chrysostyloides and H. nivimontis are classified as critically threatened,
H. apiculatum and H. nigrescens as endangered and H. decipiens as vulnerable (Grulich
2012).

Hieracium nigritum (Fig. 43)

Hieracium nigritum is an apomictic hybridogenous species morphologically occupying
an intermediate position between H. alpinum agg., H. murorum and H. prenanthoides
agg., distributed in the highest Sudetes and Carpathian mountain ranges and reported also
from one locality in the Alps. It occurs in subalpine grasslands and dwarf-shrub vegeta-
tion. In the Czech Republic it grows in the Krkonose Mts, Mt Krélicky SnéZnik and the
Hruby Jesenik Mts at altitudes of about 920-1400 m. In the KrkonoSe Mts it is rare,
reported from just a few sites; the only large population is found in the glacial cirque of
the Maty Staw lake on the Polish side of the mountains. By contrast, H. nigritum is rela-
tively frequent on Mt Kralicky SnéZnik and even more so in the Hruby Jesenik Mts where
it occurs throughout the whole mountain range from Mt Serak in the northwest to Mt
Pecny in the south. In the Hruby Jesenik Mts and on Mt Kralicky SnéZnik it often occurs
at moderately disturbed sites along trails and around tourist infrastructure. However, it
used to be even more abundant in the past and that is why it is classified as endangered

(Grulich 2012).

Hieracium prenanthoides agg. (Fig. 44)

The Hieracium prenanthoides aggregate has a large disjunct Eurasian range including
mainly higher mountains but also descending to lower altitudes in the north, reaching
Greenland, Iceland and the British Isles in the west and Siberia and the central Asian
mountains in the east (Brautigam 1992). The aggregate is highly polymorphic and con-
sists of numerous, taxonomically poorly understood species. Both sexual diploids and
apomictic polyploids are known. This aggregate has been studied in the Czech Republic
for a short time and it is not sufficiently resolved yet. Therefore only a map for the whole
aggregate was prepared. Hieracium prenanthoides aggregate occurs in wind-sheltered
mountain sites in subalpine species-rich tall-forb communities, scrub and rarely also in
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open-canopy mountain forests. In the Czech Republic it is found in the Krkonose Mts, Mt
Kralicky SnéZznik and the Hruby Jesenik Mts at altitudes of about 850—-1500 m. In the
KrkonoSe Mts it is scattered throughout the whole mountain range, including the
Rychory ridge. On Mt Kralicky SnéZnik it was always very rare and is probably now
extinct. Several localities have been recorded from the Hruby Jesenik Mts, mainly from
the southern part, but only three of them are known today. The populations declined or
have been lost, probably due to succession in subalpine herbaceous communities and to
strong grazing pressure either by red deer or, in the Hruby Jesenik Mts, mainly by intro-

duced chamois. Hieracium prenanthoides is classified as endangered (Grulich 2012).

Hieracium riphaeum (Fig. 45)

Hieracium riphaeum is an apomictic hybridogenous species occupying a transitory posi-
tion between H. alpinum agg. and H. prenanthoides agg., more resembling the latter. It is
endemic to the KrkonoSe Mts. Hieracium riphaeum occurs in subalpine Nardus- and tall
grasslands and in dwarf mountain pine scrub. It used to be found at about 10 sites, all but
two on the Czech side of the mountains, at altitudes of about 900—1500 m. Recently, its
presence was confirmed at three sites in the Czech Republic. Its strong decline in the last
decades of the 19th century was due to over-collection for herbaria; the most likely cause
of the recent decline is expansion of tall grasses and preferential grazing of red deer
affecting both generative reproduction and plant growth. Hieracium riphaeum is classi-
fied as critically threatened (Grulich 2012).

Hieracium silesiacum (Fig. 46)

Hieracium silesiacum, described from the Velka kotlina glacial cirque, is found very
locally in the Hruby Jesenik Mts, Nizke Tatry Mts, Zapadné Tatry Mts and the western
part of the Vysoké Tatry Mts (Chrtek et al. 2002, Szelag 2004). It belongs to H. sect.
Cernua, which has its highest diversity in the Balkan Peninsula and in the Southern
Carpathians, and it is the only one species of the section occurring in the Sudetes moun-
tains. Hieracium silesiacum grows on mountain grassy slopes. It was recorded from sev-
eral localities in the Hruby Jesenik Mts at altitudes of about 1300—1400 m but it survives
at only two of them now. It is therefore classified as critically threatened (Grulich 2012).

Hieracium sudeticum agg.
Hieracium pedunculare (Fig. 38) and H. sudeticum (Fig. 46)

The Hieracium sudeticum aggregate consists of apomictic and most probably hybrido-
genous species morphologically occupying an intermediate position between H. alpinum
agg. and H. prenanthoides agg., H. pedunculare being closer to the former and H. sudet-
icum to the latter.

Hieracium pedunculare is endemic to the KrkonoSe Mts and the Gory Izerskie Mts in
south-western Poland (only one population, which vanished a long time ago). It occurs in
subalpine Nardus-grasslands and dwarf-shrub vegetation, occasionally also in subalpine
tall grasslands at altitudes of about 800—1500 m. The majority of localities are situated on
the Czech side in the western part of the KrkonoSe Mts. Based on the copious herbarium
collections and numerous records, it used to be scattered to common. Although vanished
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Fig. 45. — Distribution of Hieracium riphaeum (4 occupied quadrants) and H. villosum in the Czech Republic
(4 occupied quadrants). Prepared by Jindfich Chrtek Jr. (H. r.) and by Jifi Kocian & Jindfich Chrtek Jr. (H. v.).
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Fig. 46. — Distribution of Hieracium silesiacum (3 occupied quadrants) and H. sudeticum in the Czech Republic
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Fig. 47. — Distribution of Hippuris vulgaris in the Czech Republic: @ at least one record in 2000-2016
(44 quadrants), @ pre 2000 records only and/or extirpated occurrences (109 quadrants). Prepared by Zden¢k
Kaplan.
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Fig. 48. — Distribution of Hottonia palustris in the Czech Republic: @ at least one record in 2000-2016
(126 quadrants), @ pre 2000 records only (128 quadrants). Prepared by Jan Prancl.
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from some sites, it is still locally scattered. It is threatened by succession in subalpine
grasslands, especially by the expansion of tall grasses and forbs, by the lack of moder-
ately disturbed patches and by the grazing of red deer. Because of its rarity it is classified
as critically endangered (Grulich 2012).

Hieracium sudeticum is distributed in the KrkonoSe Mts, the Gory Izerskie Mts in
south-western Poland (only one population, which vanished a long time ago) and in the
Romanian Carpathians. It occurs in subalpine Nardus- and tall grasslands, dwarf-shrub
vegetation and dwarf mountain pine scrub at altitudes of about 820—1500 m. In the Czech
Republic it is scattered over the subalpine vegetation belt and rarely found also in forest
gaps and small meadows below the timber line of the Krkonose Mts, being the most com-
mon Hieracium species here, especially in tall grasslands. Although often grazed by red
deer, it does not seem to be immediately threatened; it is classified as vulnerable (Grulich
2012).

Hieracium villosum (Fig. 45)

Hieracium villosum is a montane calciphilous species growing on rocky places in the
central-, south- and southeast-European mountain ranges (Brautigam 1992). In the Czech
Republic it occurs only in the Hruby Jesenik Mts; this outpost is presumably phytogeo-
graphically related to its occurrence in the Western Carpathians. For a long time it was
known only from the Velka kotlina glacial cirque. However, several populations have
been discovered since the 1980s in the southern part of the Hruby Jesenik Mts, but the
majority or even all of them arose very probably via the introduction of plants of
unknown origin. The population in the Velka kotlina glacial cirque is threatened by graz-
ing by introduced chamois. Hieracium villosum is classified as critically threatened due
to its rarity (Grulich 2012).

Hippuris vulgaris (Fig. 47)

Hippuris vulgaris is widespread in arctic, boreal and temperate regions throughout the
Northern Hemisphere and also occurs in southern South America; in Europe it is distrib-
uted over most of the continent but it is rare in dry and warm Mediterranean areas (Hultén
& Fries 1986). In the Czech Republic H. vulgaris grows as a submerged or emergent
hydrophyte mainly in ponds, rarely also in other standing waters such as drainage ditches
and flooded gravel-pits or lakes in abandoned quarries, formerly also around brackish
lakes and in wet depressions in meadows and along roads. It prefers clear, shallow, base-
rich water on clayey or loamy substrates (Sumberova 2011d). It occurs mainly in the low-
lands of northern, central and eastern Bohemia and of southern Moravia, elsewhere being
rare or absent, or intentionally introduced only recently. The native populations have con-
siderably declined since the 1950s because of eutrophication, habitat destruction, inten-
sive fish farming and competition of fast-growing aquatics, and fewer than 10 may have
survived till now. They are therefore classified as critically endangered (Grulich 2012).
Hippuris vulgaris started to be sold in garden stores in the 1990s; since then it has been
grown as an ornamental in garden ponds and occasionally also deliberately planted in the
countryside. These populations, established from plants of unknown, but probably dis-
tant provenance, may often be indistinguishable from indigenous ones.
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Hottonia palustris (Fig. 48)

Hottonia palustris is almost exclusively a European species, being distributed from the
British Isles and western France in the west as far as the Ural Mts and the Sea of Azov in
the east. It is confined to the temperate zone, and absent from the arctic regions, the Ibe-
rian Peninsula and the warmest parts of the central and eastern Mediterranean area. In Ire-
land it has probably been introduced. Outside Europe it is known only from Anatolia
(Meusel et al. 1978, Hultén & Fries 1986, Preston & Croft 1997). In the Czech Republic
H. palustris grows in alluvial pools, oxbows and small water bodies in wetland forests
such as alder carrs; less frequently it is found in drainage channels, small forest fishponds
and similar habitats. It occurs in shallow, mesotrophic to eutrophic still water, usually
with a thick layer of organic mud on the bottom. In habitats that dry out in summer the
species can survive as a terrestrial growth form. The distribution of H. palustris in the
Czech Republic follows the large river floodplains. It also occurs more frequently in
some flat wetland-rich areas, such as in South Bohemian basins or surroundings of the
town of Ceské Lipa in northern Bohemia, while being rare elsewhere. The species is
endangered mainly by river regulation, destruction of its habitats or succession in them,
eutrophication and drainage. It has declined during the last decades and is therefore clas-
sified as vulnerable (Grulich 2012). The species is occasionally cultivated and also
(although probably rarely) deliberately planted in the wild. The unequivocal cases of
non-native populations were not included on the map.

Lemna gibba (Fig. 49)

Lemna gibba occurs in temperate zones of the Northern Hemisphere, in Europe being
absent only from its northernmost and north-eastern parts, in Asia recorded in its south-
western and central-southern parts and as an alien in Japan, and reaching North America
in the western USA and Mexico. Southwards its range continues as far as southern
Argentina, and the species is also found in northernmost, eastern and southern Africa
(Hultén & Fries 1986, Landolt 1986, Crawford et al. 2006). In the Czech Republic
L. gibba occurs in alluvial pools, oxbow lakes, drainage ditches, fish storage ponds,
ponds in villages, fishponds and along the banks of slowly flowing lowland rivers. It
grows in eutrophic to hypertrophic water on clayey, loamy or gravel substrates, often
covered with a thick layer of sapropelic mud. In contrast to L. minor, it tolerates water
with high concentrations of nitrogen, phosphorus, calcium and even chlorides (Sumbe-
rova 2011g). It is most frequent in the warm lowlands of the country and in fishpond
basins of southern and south-western Bohemia. With increasing eutrophication it has
tended to spread to higher altitudes.

Lemna minor (Fig. 50)

Lemna minor is a widespread species distributed over temperate regions of the world
except eastern Asia and South America. It occurs throughout Europe except the extreme
north, in south-western and central Asia, in North America where it is most frequent in
the eastern USA, and also in northernmost, eastern and southern Africa. It has been intro-
duced to New Zealand and apparently also to Australia, where it is still very localized
(Landolt 1986). In the Czech Republic L. minor is found in a wide range of habitats
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Fig. 49. — Distribution of Lemna gibba in the Czech Republic (488 occupied quadrants). Prepared by Zden¢k
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Fig. 51. - Distribution of Lemna trisulca in the Czech Republic (405 occupied quadrants). Prepared by Zdenék
Kaplan.
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Fig. 52. — Distribution of Lemna turionifera in the Czech Republic (66 occupied quadrants). Prepared by
Zdenék Kaplan.



Kaplan et al.: Distributions of vascular plants in the Czech Republic. Part 3 507

including fishponds, fish storage ponds, alluvial pools, oxbow lakes, drainage ditches,
marsh vegetation, puddles on wet forest tracks and in quiet backwaters and along banks
of slowly flowing lowland rivers. It prefers mesotrophic to eutrophic water on clayey,
loamy or sandy substrates, often covered with a thick layer of sapropelic mud
(Sumberova 2011g). Lemna minor is the most widespread and frequent of all Lemnaceae
in the country, occurring in all its parts from the lowlands up to the mountains.

Lemna trisulca (Fig. 51)

Lemna trisulca is a circumboreal species, being widespread in Europe except its north-
ernmost parts and the dry and warm Mediterranean areas, and scattered eastwards
through Siberia as far as the Russian Far East and Japan, with only isolated occurrences in
south-western and southern Asia. It is also widespread in North America, while being
scarce in northernmost and central Africa and in Australia (Landolt 1986). In the Czech
Republic L. trisulca most often occurs in clear mesotrophic to eutrophic shallow water of
alluvial pools, oxbow lakes, lowland drainage ditches, abandoned and flooded sand-pits
and at the edges of fishponds. It avoids water bodies with deep layers of organic silt on the
bottom (Sumberova 2011g). It is most frequent in the floodplains of large rivers, particu-
larly in the middle Labe river basin and in adjacent areas of central, north-eastern and
eastern Bohemia, and along the middle and lower stretches of the Morava, Dyje and Odra
rivers in Moravia. It is also scattered in the fishpond landscapes of southern Bohemia,
elsewhere being rare or absent. It has slightly declined due to eutrophication, habitat
destruction, river regulation and intensive fish farming and is therefore classified as vul-
nerable (Grulich 2012).

Lemna turionifera (Fig. 52)

Lemna turionifera is assumed to be native to North America from Alaska southwards to
north-western Mexico and eastwards as far as the eastern USA and possibly also in tem-
perate Asia including Siberia, Turkey, the Caucasus Mts, central and eastern Asia as far
as the Russian Far East (Landolt 1986). Until recently the first European records were
believed to date from 1965 (Wolff & Orschiedt 1993) and the species has widely been
considered as introduced. It has been progressively found in many other countries of
Europe and currently it is known from the British Isles and France in the west through the
central Europe as far as Finland, Belarus and European Russia in the east (e.g. Wolff &
Landolt 1994, DAISIE 2016a). However, Scandinavian records of L. turionifera from the
second half of the 19th century came to light recently (Wolff & Bruinsma 2005), and
native status in at least a part of Europe cannot be excluded (Verloove 2016a). In the
Czech Republic L. turionifera was first recorded in 1997 (Kaplan 1999). At present it is
scattered and locally even frequent, particularly at middle altitudes, in most of Bohemia
and scarce in Moravia, occurring mainly in fishponds, fish storage ponds and alluvial
pools. It is undoubtedly more abundant but remains unnoticed because of the lack of
experience with identification of this species among field botanists. It is classified as
a naturalized neophyte (Pysek et al. 2012).
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Limosella aquatica (Fig. 53)

Limosella aquatica is a holarctic species with a remarkably extensive range covering the
temperate and subarctic zones of Europe, Asia, North America (including Greenland)
and northernmost Africa. In Europe, it is most common in areas with a temperate climate.
Northwards it reaches Iceland and northern Scandinavia while it is rare in or absent from
the Mediterranean area. Along the Atlantic coast of North America it is replaced by
L. subulata (Meusel et al. 1978, Hultén & Fries 1986). Limosella aquatica is a short-lived
wetland annual, requiring a substrate with high moisture levels during the whole life
cycle. It is well adapted to flooding and has no requirements for specific substrate type or
pH (Sumberova 2013). In the Czech Republic L. aquatica is characteristic of the vegeta-
tion of temporarily exposed fishpond bottoms. It grows also in other similar habitats,
including river beds, fish storage ponds, sand-pits, puddles on paths and wet depressions
in arable fields. It is found throughout the country, being most frequent in fishpond-rich
areas with a relatively humid climate, particularly in South Bohemian basins. In the low-
lands it occurs mainly in river floodplains. It is remarkably common in military training
areas due to the military activities which give rise to many temporary puddles and water
bodies. In the former military area in the Sumava Mts, L. aquatica reaches its altitudinal
maximum at 930 m. The species is not currently threatened, and the number of its popula-
tions has even increased in several areas. Nevertheless, it is classified as lower risk — near
threatened (Grulich 2012).

Peplis portula (Fig. 54)

Peplis portula is distributed mainly in Europe, where it occurs throughout the continent
except in its northernmost parts (being absent from Iceland and not exceeding 65°N in
Scandinavia) and the driest parts of the Mediterranean area. Outside Europe it is reported
to be scattered in the Azores, northernmost Africa, Anatolia, Central Asia and the Cauca-
sus. It has been introduced to the Pacific coast of North America, and also to Ohio and
New Zealand (Meusel et al. 1978, Hultén & Fries 1986, Webb et al. 1988). Peplis portula
is an annual or short-lived perennial growing mainly in periodically flooded habitats,
requiring permanently wet or shallowly flooded substrates throughout the growing sea-
son (Némec et al. 2014). It has no requirements for specific substrate type or pH. In the
Czech Republic it grows mostly on the bottoms of summer-drained fishponds, in fish
storage ponds, sand-pits, river beds, often also in puddles on field and forest tracks and in
wet depressions in arable fields. The species is relatively common mainly in forested or
fishpond-rich areas of the country, being most frequent in southern Bohemia. It occurs
from the lowlands up to 990 m a.s.1. in the Sumava Mts. In the warm lowlands P. portula
is rather scattered, being confined mostly to river floodplains and large forest patches,
while it is absent from the driest deforested areas.

Pistia stratiotes (Fig. 55)

Pistia stratiotes is native to South and Central America, Africa and south-eastern Asia
and probably also to northern Australia. It has also been grown, mainly as an ornamental
and medicinal plant and as fodder for cattle and pigs, in other regions, and is now wide-
spread as a naturalized species in tropical and subtropical regions of the world (Holm et
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al. 1997, Rojas-Sandoval et al. 2013). In Europe it has been recorded as escaped in Portu-
gal, Spain, France, Belgium, the Netherlands, Germany, the Czech Republic, Hungary,
Italy, Slovenia, Romania, Ukraine and Russia, but only in Slovenia it is considered as
invasive (Pieterse et al. 1981, Georges & Pax 2002, Kaplan 2002, Rojas-Sandoval et al.
2013). Pistia stratiotes is intolerant of low temperatures, which limits its distribution. In
countries with cold climates only scattered ephemeral populations have been reported. In
the Czech Republic P. stratiotes is a popular aquarium plant, which is sometimes dis-
carded in water bodies during the summer season. It acts like an annual, dying during the
winter, and it can re-appear only as a result of re-introductions. It was first recorded in
a fish storage pond near the village of Ponédraz in southern Bohemia in 1999 (Kaplan
2002). So far it has been found at 12 sites in ponds and slow-flowing stretches of rivers in
Bohemia and at 3 sites in Moravia. It is classified as a casual neophyte (PySek et al. 2012).

Pontederia cordata (Fig. 56)

Pontederia cordata is native to North and South America, from south-eastern Canada
and eastern USA southwards as far as Argentina and Uruguay (Lowden 1973, Horn
2002). In Europe it is cultivated as an ornamental in pools and ponds and as a bog plant
(Jageretal. 2011). It is sometimes planted in water bodies outside gardens and parks or it
survives as a cultivation relic, and locally it has become naturalized (Verloove 2016b). So
far it has been recorded as escaped in the British Isles, Spain, France, Belgium, the Neth-
erlands, Switzerland and Italy (Wallentinus 2002, DAISIE 2016b). In the Czech Repub-
lic P. cordata has been available in garden stores and plant nurseries since the 1990s. In
2004 it was first found in a pond in the village of Bykev near the town of Mélnik in central
Bohemia (Rydlo 2006, Kaplan 2009). Since then it has been recorded at 7 other sites in
the shallow edges and on the banks of ponds, oxbow lakes and slow-flowing rivers. In
rivers it may be transported to new sites by water currents, which appears to be the case
on the Labe river near the village of Chvalovice near the town of Podébrady. Pontederia
cordata is classified as a casual neophyte (PySek et al. 2012).

Sorbus subg. Aria (S. aria agg.)
Sorbus aria (Fig. 57), S. collina (Fig. 58), S. cucullifera (Fig. 59), S. danubialis (Fig. 60),
S. moravica (Fig. 59), S. pontis-satanae (Fig. 61) and S. thayensis (Fig. 61)

Sorbus subg. Aria is widely distributed from Europe to Central Asia (Aldasoro et al.
2004). It is a complex of sexual and agamospermous taxa, in Europe comprising two dip-
loid species (S. aria and S. umbellata), widely distributed tetraploids and local polyploid
endemics, which are generally considered to be results of hybridization between S. aria
and the tetraploids (Kutzelnigg 1995, Rich et al. 2010). In the Czech Republic the subge-
nus includes seven species: S. aria, two widely distributed tetraploids, S. danubialis and
S. collina, and four local endemics, all apart from the first two being described only
recently (Lepsi et al. 2015). All are light-demanding species and prefer open habitats
such as rocks and screes, rock steppes, rock scrub, forest-steppes, thermophilous and
open pine, oak, hornbeam and ravine forests and their fringes. Besides semi-natural to
relic vegetation, they occasionally grow in Picea abies, Pinus nigra and P. sylvestris
plantations or in their clearings. The closed canopy that now prevails in woodlands in the
Czech Republic is unfavourable for the long-term survival and regular reproduction of
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such species. The spread of trees and shrubs into open rocky and steppe habitats repre-
sents another major threat.

Sorbus aria is a widely distributed species occurring mainly in the mountains of cen-
tral and southern Europe and possibly also of northern Africa; northwards it reaches
south-eastern England, northern France, central Germany and the Western Carpathians
(Kutzelnigg 1995, Rich et al. 2010). Its occurrence beyond this northern limit (e.g. in
Scandinavia and most of the British Isles) is ascribed to escapes from cultivation (Rich
et al. 2010, Grundt & Salvesen 2011). The native occurrence of S. aria in the Czech
Republic is confined to the supracolline to submontane vegetation belts at altitudes of
300-660 m in four areas of southern Moravia: slopes of the Dyje river valley between the
towns of Vranov nad Dyji and Znojmo, the karst area of Moravsky kras, Bilé Karpaty Mts
and Pavlovské vrchy hills. These localities are situated at the northern limit of the spe-
cies’ distribution range. In the valley of the Dyje river S. aria is scattered, whereas all
other Moravian populations are small and that in the Pavlovské vrchy hills no longer
extant. It occasionally escapes from cultivation. The literature records of S. aria from
other parts of the country (Kovanda 1992, 2002, Kutzelnigg 1995) are dubious and refer
to S. danubialis or S. collina (Lepsi et al. 2015). Sorbus aria is classified as endangered
because of its scarcity (Grulich 2012).

Sorbus collina is probably endemic to central Europe but its distribution is insuffi-
ciently known. Up to now it has been recorded in Bavaria, Bohemia and Lower and Upper
Austria, and similar plants are also found in north-western Hungary (Lepsi et al. 2015). In
the Czech Republic S. collina occurs only in warm to moderately warm parts of central,
western and north-western Bohemia. It grows particularly in areas with rocky slopes and
rock outcrops such as deep river valleys, karst areas and solitary volcanic hills. It mainly
occurs in the karst areas of Cesky kras, the K¥ivoklatsko region, the central part of the
Ceské stfedohoii Mts and in the valley of the Vltava river south of Prague. Elsewhere it is
rare, often being confined to isolated sites. Some of these outposts harbour only one indi-
vidual or a very small population and may be actually garden escapes, as it is also rarely
grown for ornamental purposes. Most of the records are from the colline and supracolline
vegetation belts and only exceptionally was it recorded from the submontane belt, with an
altitudinal maximum at 800 m on Mt Mile$ovka in the Ceské stfedohoii Mts. The species
was described only recently (Lepsi et al. 2015) and was therefore not included in the third
edition of the Red List (Grulich 2012); it deserves the category of vulnerable.

Sorbus cucullifera and S. thayensis are endemic to the valley of the Dyje river in the
surroundings of the town of Hardegg along the border between Lower Austria and
Moravia, while the latter occurs also in the adjacent valley of the Fugnitz stream, a right-
hand tributary of the Dyje river. The appropriate threat status of both species would be
critically threatened. Sorbus cucullifera has been recorded at 13 sites in the Czech Repub-
lic and 15 in Austria, all in the colline vegetation belt. The distance between the two most
distant localities is almost 5.4 km and the estimated total number of individuals is around
150 in the Czech Republic and 300 in Austria. Sorbus thayensis is known from two sites
in the Czech Republic and five in Austria, the most distant ones being 3.2 km apart. Ten
of thirty-three known individuals are found in the Czech Republic (Lepsi et al. 2015).

Sorbus danubialis is a central-European species known from Bavaria, Lower Austria,
the Czech Republic, Slovakia and Hungary (Lepsi et al. 2015), in Bohemia reaching the
northern limit of its distribution range. In the Czech Republic it occurs particularly in
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Fig. 57. — Distribution of Sorbus aria in the Czech Republic: @ native (8 quadrants), x alien (18 quadrants).

Prepared by Martin Lepsi & Petr Lepsi.
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Fig. 63. — Distribution of Sorbus torminalis in the Czech Republic (475 occupied quadrants). Prepared by Martin
Lepsi & Petr Lepsi.
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thera (2 occupied quadrants) and S. xdecipiens in the Czech Republic (@ occurrence documented by herbarium
specimens: 3 quadrants, A occurrence based on other records: 1 quadrant). Prepared by Martin Lepsi & Petr
Lepsi.
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warm to moderately warm areas of central, western and north-western Bohemia and of
southern Moravia. Its populations are scattered throughout these areas, depending on the
presence of rocky slopes and rock outcrops. It was recorded particularly in the deep river
valleys of the middle stretches of the Vltava, Dyje and Jihlava rivers and in areas with cal-
careous rocks (the karst areas of Cesky kras and Moravsky kras, the Pavlovské vrchy hills
and Dzban hills) or other base-rich, usually volcanic bedrocks (Doupovské hory Mts,
Ceské stiedohoii Mts, the surroundings of the town of Doksy). It grows in the colline and
supracolline, and rarely also in the montane vegetation belts. The altitudinal range of the
species extends from 175 m to 940 m. It is classified as vulnerable because of its scarcity
(Grulich 2012).

Sorbus moravica and S. pontis-satanae are narrow endemics of the Suchy Zleb gorge
near the village of Lazanky in the karst area of Moravsky kras. The populations, found at
altitudes of 360—490 m, consist of about 200 and 30 individuals, respectively. Both spe-
cies should be classified as critically threatened (Lepsi et al. 2015).

With the exception of Sorbus domestica, S. torminalis and S. aucuparia, the distribu-
tion maps of the Sorbus taxa were based solely on revised herbarium specimens and our
own field records.

Sorbus subg. Chamaespilaria
Sorbus sudetica (Fig. 61)

Sorbus subg. Chamaespilaria includes taxa that have arisen from hybridizations between
the species of S. subg. Aria and S. subg. Chamaemespilus. It occurs in the subalpine and
alpine belts of mountains in the southern half of Europe (Kutzelnigg 1995).

Sorbus sudetica is endemic to the KrkonoSe Mts, representing there an outpost at the
northern limit of the distribution range of the subgenus. Unlike most other species of this
subgenus, at present it occurs there without its parental species, S. chamaemespilus and
an unknown member of S. subg. Aria. In the Czech Republic it has been recorded in the
Labsky dil valley and the Obf#i dil valley, which are about 13.5 km apart. The small pop-
ulation once present near the Maty Staw lake in Poland does not exist any more (Kovanda
1998). Sorbus sudetica grows on steep slopes of glacial cirques at altitudes of about
1060-1350 m. It inhabits rocks, screes, subalpine grasslands, montane to subalpine
heathland, scrub and the fringes of forest gaps. The species has probably vanished from
four of its ten sites and the number of individuals at the remaining localities has declined.
Currently, the estimated total number of individuals is about 110, including 10 planted
individuals in the Labsky dul valley (J. Zahradnikova, pers. comm. 2014). It is classified
as critically threatened because of its rarity and population decline (Grulich 2012).

Sorbus subg. Cormus
Sorbus domestica (Fig. 62)

Sorbus domestica, the only member of S. subg. Cormus, is distributed in central and
southern Europe from eastern Spain to southern Great Britain, northern France, Ger-
many, Slovakia, Hungary and the Balkan Peninsula, with outposts in the Black Sea area,
Anatolia and in Morocco and Algeria in northern Africa (Rotach 2003, George et al.
2016). The species has been planted in some warm areas of the Czech Republic as a fruit
tree since the Medieval period (Pysek et al. 2012) and it has become widely naturalized in
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the Ceské stfedohofi Mts in north-western Bohemia and in several parts of southern
Moravia (e.g. the Pavlovské vrchy, Zdanicky les, Chiiby and Vizovicka vrchovina hills
and the Bilé Karpaty Mts). The southernmost and easternmost localities in Moravia are
close to the northern limit of its assumed native distribution area in Slovakia or Hungary
(Kurtto 2009) and perhaps some of them may be native. However, direct evidence of its
native occurrence in southern Moravia is lacking. In the Ceské stiedohoii Mts it is almost
solely confined to areas where Quercus pubescens also grows. Because it has been grown
not only in villages but commonly also planted in vineyards and elsewhere, it is often dif-
ficult to distinguish intentionally planted individuals from bird-sown escapes. The map
therefore distinguishes spontaneous escapes and naturalized populations from trees of
uncertain origin, including those planted outside settlements. The trees planted in gar-
dens and parks are not mapped. The escaped plants are found in thermophilous oak and
open hornbeam forests, forest edges and scrub. Most of the records are from the planar to
colline, rarely up to the supracolline vegetation belts, with an altitudinal maximum at
470 m. Sorbus domestica is classified as a casual archaeophyte in the Czech Republic
(Pysek et al. 2012).

Sorbus subg. Tormaria
Sorbus torminalis (Fig. 63)

There are two taxa within S. subg. Tormaria: the widespread S. torminalis and the Iranian
species S. tiliifolia (Rich et al. 2010). The distribution range of S. forminalis extends from
the British Isles and the Baltic countries southwards to northern Africa and eastwards to
the Caspian Sea (Meusel et al. 1965). In the Czech Republic it occurs in warm to moder-
ately warm areas of Bohemia and Moravia but it is usually absent from the largely defor-
ested lowlands. Sorbus torminalis grows in oak, hornbeam, calcareous or open beech for-
ests, forest fringes and scrub and occasionally colonizes abandoned dry grasslands. It is
rarely planted in the countryside by foresters and grown as an ornamental in parks and
towns. Most of the records are from the colline and supracolline vegetation belts, and sev-
eral from the submontane belt, with an altitudinal maximum at 760 m on Mt MileSovka in
the Ceské stfedohoii Mits. It is classified as near threatened (Grulich 2012) because its
habitats disappear as open forests develop a dense canopy, or are replaced by conifer and
Robinia pseudoacacia plantations.

Sorbus subg. Torminaria (S. latifolia agg.)

Sorbus albensis (Fig. 64), S. alnifrons (Fig. 59), S. barrandienica (Fig. 65),

S. bohemica (Fig. 61), S. eximia (Fig. 59), S. gemella (Fig. 65), S. latifolia (Fig. 66),
S. milensis (Fig. 64), S. omissa (Fig. 65), S. portae-bohemicae (Fig. 65),

S. rhodanthera (Fig. 64), S. xdecipiens (Fig. 64) and S. xkitaibeliana (Fig. 67)

This subgenus contains species that have originated as hybrids and backcrosses between
S. subg. Aria and S. subg. Tormaria. It occurs in western, central and southern Europe
and in Anatolia, where the distribution of S. torminalis overlaps with that of members of
S. subg. Aria (Rich et al. 2010, Zielifski & Vladimirov 2013). The Czech species of the
subgenus inhabit mainly open oak, hornbeam, ravine and pine forests, forest fringes and
rock scrub and occasionally also rocks, screes and rock and forest steppes. Besides semi-
natural forests, S. alnifrons, S. eximia, S. gemella and S. rhodanthera occasionally grow
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in Larix decidua, Picea abies, Pinus nigra, P. sylvestris and rarely Robinia pseudoacacia
plantations or in their clearings. The main threat to these hybridogenous species stems
from the cessation of coppicing and hay making, which maintained open forests. High
forests, the currently prevailing forest management practice, creates stands with a closed
canopy, which are too shady for the long-term survival and reproduction of light-
demanding Sorbus species. The members of this subgenus occur from the planar to the
supracolline vegetation belts in the Czech Republic.

Sorbus albensis, S. bohemica and S. portae-bohemicae are endemic to the Ceské
sttedohofi Mts in north-western Bohemia, occurring in the surroundings of the deep val-
ley of the Labe river between the town of Lovosice and the city of Usti nad Labem (Lepsi
et al. 2009). Sorbus bohemica is the most widespread hybridogenous Sorbus species in
the Czech Republic with a distribution area of about 16 x 15 km. It has been recorded at
36 localities and the total population is about 1100 trees. The species has disappeared
from four sites and its natural reproduction is poor and therefore it is classified as endan-
gered (Grulich 2012). Sorbus albensis grows at 15 localities east of the town of Litoméfice
and the population consists of about 600 individuals. The distance between the most dis-
tant localities is nearly 6 km. The species is classified as endangered (Grulich 2012).
Sorbus portae-bohemicae is confined to two sites about 1.2 km apart in the northern sur-
roundings of the town of Lovosice in the Oparenské doli valley and on Lovos hill. Only
about 30 trees are currently known. The species is listed as critically threatened (Grulich
2012). Sorbus milensis is a narrow endemic of the basaltic hill of Mil4 in the southern part
of Ceské stiedohoii Mts. At least 60 individuals of diverse age have been recorded (Lepsi
etal. 2008). Itis classified as critically threatened because of its rarity and sparse regener-
ation (Grulich 2012).

Sorbus alnifrons is endemic to the valley of the Jihlava river near the town of Ivancice
in south-western Moravia. The population consists of about 200 individuals and spans
a length of valley of about 2.5 km. It is classified as critically threatened because of its
scarcity (Grulich 2012).

Sorbus barrandienica and S. eximia are central-Bohemian endemics recorded in the
karst area of Cesky kras between Prague and the town of Beroun, the latter species being
described only recently (Vit et al. 2012). About 330 individuals of the former are docu-
mented at 5 sites, and only 50 plants at 10 sites are reported for the latter. Sorbus
barrandienica is classified as critically threatened (Grulich 2012) as there are few indi-
viduals, many of them old or dying, while juveniles are lacking at most localities. Sorbus
eximia is considered endangered (Grulich 2012).

Sorbus gemella, an endemic of the DZban hills, has been recorded at 13 localities and
the estimated total number of individuals is 300. The distance between the localities that
are furthest apart is about 9 km. The species is classified as critically threatened due to its
rare regeneration (Grulich 2012).

Sorbus latifolia is native to France, while the records from other European countries
require confirmation (Kutzelnigg 1995). Escapes from cultivation are reported in several
European countries (Lepsi et al. 2013b). In the Czech Republic it has been rarely planted
in towns and parks and from there it has escaped near Prague and the towns or villages of
Strakonice, Nectiny, Bfezina, Orlik nad Vltavou, Ivancice and Valtice. Its habitats
include scrub, rocks, open woodland and parks. It is classified as a casual alien (Pysek et
al. 2012).
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Sorbus omissa is confined to the deep valley of the lower stretches of the Vltava river
north of Prague in central Bohemia. At least 149 plants are known at two sites 3.6 km
apart (Velebil 2012). The species is classified as critically threatened due to the small
population size, poor regeneration and lack of other suitable habitats for further spread
(Grulich 2012, Velebil 2012).

Sorbus rhodanthera is now known to be an endemic confined to Chlumské hora hill
near the town of Manétin in western Bohemia, where there are at least 700 individuals.
The species is classified as critically threatened (Grulich 2012).

Sorbus xdecipiens is a diploid hybrid between S. forminalis and S. aria. It occurs in
Europe where the parents grow sympatrically (Rich et al. 2010). In the Czech Republic it is
very rare due to the scarcity of S. aria. Approximately 15 individuals are found in the valley
of the Dyje river south of the town of Vranov nad Dyji in southern Moravia. These individ-
uals together with plants from adjacent Lower Austria were mistakenly described as
a hybridogenous species S. hardeggensis (Kovanda 1996). The taxonomic identity of a sin-
gle diploid tree in the Suchy Zleb gorge near Lazanky in the karst area of Moravsky kras is
uncertain as S. aria s. str. does not occur at the locality and the S. subg. Aria parent may
have been one of the co-occurring polyploids, i.e. S. danubialis, S. moravica or S. pontis-
satanae.

Sorbus xkitaibeliana is a rare hybrid between S. danubialis and S. torminalis, hitherto
known only from its type locality in northern Hungary (Karpati 1960). In the Czech
Republic one individual has been recorded near the city of Usti nad Labem in northern
Bohemia. This name was misapplied by Kovanda (1996) to an individual of S. latifolia
escaped at Pekarka hill near Ivancice in south-western Moravia.

Sorbus subg. Soraria (S. hybrida agg.)
Sorbus austriaca (Fig. 68), S. mougeotii (Fig. 69), S. pauca (Fig. 67),
S. xabscondita (Fig. 70) and S. xthuringiaca (Fig. 67)

This subgenus involves European and Asian taxa that originated from hybridizations
between the species of S. subg. Sorbus and those of S. subg. Aria. In Europe the subgenus
includes hybrids and hybridogenous species with the parentage of S. aucuparia and
S. subg. Aria, usually found in the areas where the parental species co-occur. They are
most frequent in northern Europe and in the mountains of central and southern Europe. In
the Czech Republic three native and two alien taxa occur.

Sorbus austriaca in the narrow circumscription is endemic to the Austrian Alps. In the
Czech Republic it has rarely been grown and found as rare garden escapes in parks,
hedges in towns and in scrub in the countryside near or in the towns of Cesky Krumlov,
Prihonice, BenesSov, Krahul¢i near Tel¢ and Rokycany. Previous reports on its native
occurrence in the Dyje river valley between the towns of Vranov nad Dyji and Znojmo
and the karst area of Moravsky kras (Kovanda 1996, 1997a) have been shown to be dubi-
ous (Lepsi et al. 2015).

Sorbus mougeotii, a montane western-European species, is occasionally planted in the
Czech Republic and also in other European countries as a roadside, street or garden tree.
It has become naturalized in scrub and open oak-hornbeam woodland at three sites in
Prague and has escaped in the city of Ceské Bud&jovice. Two Prague populations,
together consisting of about 100 individuals, were superfluously described as S. quernea
(Lepsi et al. 2013D).



Kaplan et al.: Distributions of vascular plants in the Czech Republic. Part 3 521

62

7

=y
74

AEEHEOEEEEEBERE

28822828

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 5T 58 59 60 61 62 63 64 65 66 67 68 69 VO VI V2 73 74 V5 78 V7 78 79

Sorbus gemella
Sorbus portae-bohemicae
- Sorbus omissa

native

13830 40 41 42 43 44 45 46 47 48 49 S0 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79

FEAYI22222223232238L9L8E88 2854

Fig. 65. — Distribution of Sorbus barrandienica (4 occupied quadrants), S. gemella (4 occupied quadrants),
S. omissa (2 occupied quadrants) and S. portae-bohemicae in the Czech Republic (2 occupied quadrants). Pre-
pared by Martin Lepsi & Petr Lepsi.
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Fig. 67. — Distribution of Sorbus pauca (1 occupied quadrant), S. xkitaibeliana (1 occupied quadrant) and
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Fig. 70. — Distribution of Sorbus xabscondita in the Czech Republic (9 occupied quadrants). Prepared by Martin
Lepsi & Petr Lepsi.




524 Preslia 88: 459-544, 2016

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 ST 58 59 60 61 62 63 64 65 66 67 68 69 VO VI V2 73 74 V5 76 V7 78 79

48 48
49 . 49
o Sorbus aucuparia
5 - 51
52 . 52
53 ~ 53
54 —~ 54
=2 : LI o
56 L] : 1] 56
s7 F | s7
58 5B
59 59
. ey o
61 4 " 61
62 - : 1: " 52.
63 ° L L y & ) 63
s " : 3 - » - iad
65 ; - " “ : ): - L g5
66 : < b 4 : : 4 L .o 4 66
o . 1 3 < ’ o
il g .. 3 4 4 L
kil :: ¥ ! 13 L - 4 &
e “e < e o < H 0
" : s LR g
72 L 3 ]
= o . native
T4 . T4

38 39 40 41 42 43 44 45 46 47 48 49 S50 51 52 53 54 55 56 57T 58 59 60 €1 62 63 64 65 66 6T 68 69 VO TV V2 VI V4 V5 76 V7 78 T9 |

Fig. 71. - Distribution of Sorbus aucuparia in the Czech Republic (2334 occupied quadrants). Prepared by Petr
Lepsi & Martin Lepsi.

3B 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 67T 68 69 VO T4 V2 73 V4 V5 76 VT 78 79
48 48
2 Sorbus intermedia -
1] 5
52 52
53 53
54 54
55 55
56 58
§7 57
58 < 5B
58 \ 58
60 A : 60

Sy

61 \ J 61
62 \C 62 |
63 63
B4 . B4
65 ;_ 85
66 e 66
67 &7 |
] -]
69 (=]
70 T
n n
T2 T2
3 neophyte
74

38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60 €1 62 63 64 65 66 67 68 69 VO TN V2 VI V4 V5 76 V7 78 79

Fig. 72. — Distribution of Sorbus intermedia in the Czech Republic (42 occupied quadrants). Prepared by Mar-
tin Leps$i & Petr Lepsi.



Kaplan et al.: Distributions of vascular plants in the Czech Republic. Part 3 525

Sorbus pauca is a narrow endemic of two close phonolite hills Maly Bezdéz and
Bezd¢z near the town of Doksy in northern Bohemia (Lepsi et al. 2013a). Its parents are
S. aucuparia and S. danubialis. It grows in scrub and grasslands on sunny rocks and on
the slopes of an abandoned quarry in the supracolline vegetation belt at altitudes of
440-580 m. Its population consists of only 16 individuals and it is therefore classified as
critically threatened (Grulich 2012).

Sorbus xabscondita is a rare hybrid between S. danubialis and S. aucuparia. So far it
has been recorded at 9 localities in Bohemia and at all except two only one individual was
present.

Sorbus xthuringiaca is a diploid sexual hybrid between S. aucuparia and S. aria. It is
widespread but sporadic in Europe where its parents co-occur (Rich et al. 2010). In the
Czech Republic it is very rare due to the scarcity of S. aria. Only two trees and three sap-
lings at three sites have been recorded in ravine and oak forests in the valley of the Dyje
river south of the town of Vranov nad Dyji in southern Moravia.

Sorbus subg. Sorbus
Sorbus aucuparia (Fig. 71)

This subgenus is widely distributed in the temperate zones of the Northern Hemisphere
and includes about 70 species (McAllister 2005).

Sorbus aucuparia occurs from Iceland, Madeira and northern Africa eastwards to
northern China and Kamchatka and as an alien it is reported from North America
(McAllister 2005). In the Czech Republic it is widespread throughout the country but
with different frequencies. It is abundant primarily in rather cold and largely forested
regions but rare in or even absent from the largely deforested lowlands of Bohemia and
Moravia. At least some of these gaps represent true absences, while the others may be due
to low frequency or under-recording. It is frequent in open broadleaved and coniferous
forests and their fringes, forest openings and clearings and on rocks and screes. It is a pio-
neer tree able to colonize abandoned pastures, waste ground, railways and roadsides.
Sorbus aucuparia is often grown as a street, roadside and fruit tree, and it is therefore
hardly possible to distinguish native occurrences from escaped trees. It is distributed
from the planar to subalpine vegetation belts with an altitudinal maximum at 1450 m in
the Krkonose Mts (Kovanda 1992).

Sorbus subg. Triparens
Sorbus intermedia (Fig. 72)

Sorbus subg. Triparens includes S. intermedia and S. xliljeforsii, which both originated
from the crossing of three taxa: a species of S. subg. Aria, S. torminalis and S. aucuparia
(Rich et al. 2014).

Sorbus intermedia is generally regarded as native to southern Sweden and parts of the
Baltics and it has occasionally become naturalized elsewhere in Europe (Kurtto 2009). In
the Czech Republic it is commonly planted for ornamental purposes in towns and parks
and along highways. It occurs rarely across the country in scrub, forest fringes, open
mixed and oak forests, Pinus sylvestris plantations, on rocks, in dry grasslands, on stony
walls and in quarries, usually as an escape from cultivation. Based on old literature
records and 19th-century herbarium specimens from the subalpine areas of the Krkonose
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Mts, Kovanda (1997b) considers S. intermedia as possibly native, explaining its presence
by long-distance dispersal by birds from the Baltic countries.

Spirodela polyrhiza (Fig. 73)

Spirodela polyrhiza is a nearly cosmopolitan species. It is found in most of Europe except
its northern and north-eastern parts, in Asia it is rare in Siberia but more frequent in
south-western, southern and south-eastern Asia eastwards as far as the Russian Far East
and Japan and southwards through islands as far as Australia. It also occurs in most of
North America, extending south to Colombia, Ecuador and Peru in South America. In
Africa it is found in its northernmost, central and southern parts (Hultén & Fries 1986,
Landolt 1986, Crawford et al. 2006). In the Czech Republic S. polyrhiza grows in ponds
and small concrete reservoirs in villages, in fishponds, fish storage ponds, alluvial pools,
oxbow lakes, drainage ditches, sometimes also in flooded sand-pits and along banks of
slowly flowing lowland rivers. It mostly occurs in eutrophic to hypertrophic water above
a thick layer of sapropelic mud or organic silt on the bottom. It tolerates eutrophication
and organic pollution (Sumberova 2011g). It is most frequent at middle altitudes, particu-
larly in Bohemia and in the Ceskomoravska vrchovina highlands, while in the warm and
dry lowlands it is restricted to river floodplains. It is rare in or locally absent from the
mountains, dry areas with base-rich to saline soils and from most of Moravia, where suit-
able habitats are missing.

Symphytum asperum (Fig. 74)

Symphytum asperum is probably native to the Caucasus and Anatolia or to adjacent regions
(Bucknall 1913, Kurtto 1982). It has become widely naturalized all over Europe
(Pawtowski 1972, Smejkal 1978, Hultén & Fries 1986), in North America (Gadella 1984)
and Japan (Fedorov 2001), mainly as a nectar-bearing and forage plant. The earliest records
from the Czech Republic date back to the second half of the 19th century when it was
grown mainly as livestock fodder (Smejkal 1978). Since then it has escaped several times
and became locally naturalized (PySek et al. 2012). The records of S. asperum are scattered
throughout Bohemia, mainly in the surroundings of the towns of Klatovy, Strakonice and
Prachatice. The species was collected in ruderal grasslands in settlements, parks, castle gar-
dens, railway stations, and along roads and railways. In the Czech Republic it was recorded
particularly in the 1970s, and there have been only two finds since 2000. The map is based
solely on revised herbarium specimens because some literature records may be wrong,
based on misidentifications of S. officinale or S. xuplandicum.

Symphytum bohemicum (Fig. 75)

Symphytum bohemicum is a diploid member of the S. officinale group. It is quite well
defined morphologically by its greenish or yellowish white flowers and only shortly
decurrent leaves. It was described from central Bohemia by F. W. Schmidt as early as the
late 18th century (Kirschner et al. 2007). Further records of the diploid white-flowered
“S. officinale” that we consider to be S. bohemicum are from eastern England, the Nether-
lands, Germany, southern Poland, south-eastern Slovakia, northern Hungary, south-
western Slovenia and northern Italy (Gadella & Kliphuis 1969, 1972, Majovsky &
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Fig. 73. — Distribution of Spirodela polyrhiza in the Czech Republic (1055 occupied quadrants). Prepared by
Zdenék Kaplan.
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Fig. 75. — Distribution of Symphytum bohemicum in the Czech Republic: ® occurrence documented by herbar-
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Fig. 76. - Distribution of Symphytum officinale in the Czech Republic: @ occurrence documented by herbarium
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Fig. 77. - Distribution of Symphytum tauricum in the Czech Republic (1 occupied quadrant). Prepared by Lucie
Kobrlova & Michal Hrones.
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Fig. 78. — Distribution of Symphytum tuberosum subsp. angustifolium in the Czech Republic (113 occupied
quadrants). Prepared by Lucie Kobrlova & Michal Hrones.
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Fig. 79. — Distribution of Symphytum tuberosum subsp. tuberosum in the Czech Republic (389 occupied quad-
rants). Prepared by Lucie Kobrlova & Michal Hrones.
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Fig. 80. — Distribution of Symphytum xuplandicum in the Czech Republic: ® occurrence documented by herbar-
ium specimens (35 quadrants), A occurrence based on other records (39 quadrants). Prepared by Lucie
Kobrlova & Michal Hrones.
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HegedtiSova 1993, Jogan et al. 2001, Stace 2010). Even so, S. bohemicum remains
neglected in most national floras despite its morphological distinctiveness and strong
reproductive isolation from S. officinale (Gadella & Kliphuis 1969, 1972). In the Czech
Republic S. bohemicum is found in calcareous fens in the lowlands along the middle and
lower stretches of the Labe, Ohi'e, Metuje and Cidlina rivers in eastern, central and north-
ern Bohemia. The species is classified as endangered (Grulich 2012).

Symphytum officinale (Fig. 76)

This species is widespread and somewhat difficult taxonomically. Several cytotypes have
been reported (e.g. Gadella & Kliphuis 1969, 1972, Gadella 1972), mainly diploids (2n =
24), hypotetraploids (2n = 40) and tetraploids (2n = 48). In our opinion, only the
tetraploid populations should be considered as S. officinale, whereas diploid populations
correspond to S. bohemicum and hypotetraploids to S. tanaicense (syn. S. officinale
subsp. uliginosum; Gadella & Kliphuis 1969, Majovsky & HegediiSova 1993).
Symphytum officinale s. str. is distributed almost throughout the whole of Europe (Hultén
& Fries 1986). It was introduced to China (Zhu et al. 1995) and North America (Gadella
1984), mostly as green forage for livestock and due to its use in traditional medicine. It
grows on wet meadows, along rivers and in humid ruderal habitats such as damp ditches
or road edges. In the Czech Republic it is common from the lowlands to the mountains,
being less frequent or under-recorded only in western Bohemia.

Symphytum tauricum (Fig. 77)

Symphytum tauricum is native around the Black Sea, i.e. in southern Ukraine, southern
European Russia, Anatolia, Romania and Bulgaria (Smejkal 1978, Wickens 1978,
Fedorov 2001). In the Czech Republic the occurrence of S. fauricum was first reported by
Smejkal (1978), based on a herbarium specimen collected in the town of Cernogice near
Prague in 1912. On the sheet one specimen of S. fauricum is mounted together with three
specimens of S. tuberosum subsp. tuberosum. Unfortunately, it is not clear whether these
plants originated from cultivation or not. They also may have been mixed accidentally in
herbaria. In the 1980s, S. fauricum was repeatedly recorded from the vicinity of villages
Miretice and Ptakova Lhota in south-western Bohemia where it was found on garden
waste and road verge. It is not clear if it was only an ephemeral occurrence or if it still
grows on any of these localities.

Symphytum tuberosum subsp. angustifolium (Fig. 78)

The taxonomy of Symphytum tuberosum in central Europe was revised recently by
Kobrlovi et al. (2016). They showed that two subspecies of S. tuberosum occur in the
Czech Republic. The taxonomy within this group is quite intricate, especially due to the
occurrence of high polyploids and considerable morphological variability. In its broad
circumscription, S. tuberosum is distributed all over Europe except for Scandinavia, the
Netherlands, Belgium, north-western Germany, southernmost Spain and Portugal
(Bucknall 1913, Murin & Majovsky 1982). Symphytum tuberosum subsp. angustifolium
is tetraploid (2n = 32), and has an obvious affinity to the Pannonian basin (Kobrlové et al.
2016). Until recently, this taxon was known only from northern Hungary and the southern
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part of Slovakia (Majovsky & HegediiSova 1993, Marhold & Hindak 1998, both as
S. angustifolium), but it has been omitted from flora accounts of the former country. It
was recently discovered in south-eastern Moravia in the Czech Republic and confirmed
for northern Hungary (Kobrlové et al. 2016). In comparison with the type subspecies,
S. tuberosum subsp. angustifolium is more thermophilous, occurring mainly in the low-
lands. It occurs rarely at higher altitudes, reaching them through warmer valleys. It grows
in drier habitats than the type subspecies, such as thermophilous broad-leaved forests and
semi-dry grasslands. In the Czech Republic it is confined to the westernmost Carpathians
in south-eastern Moravia, mainly to the Bilé Karpaty Mts, Litencické vrchy hills, Chiiby
hills and Zdanicky les hills. Its northern distribution limit runs through central Moravia,
its western limit west of the city of Brno. The map is based only on revised herbarium
specimens and our own field records as no earlier records exist.

Symphytum tuberosum subsp. tuberosum (Fig. 79)

Symphytum tuberosum subsp. tuberosum is dodecaploid (2n = 96) and it is the most wide-
spread member of the S. tuberosum group (Kobrlova et al. 2016). In central Europe it is
found in Austria, Germany (mostly in the south and along the lower stretches of the Elbe
river), southern Poland, northern Slovakia, and in southern and western Hungary
(Kobrlova et al. 2016). In the Czech Republic S. fuberosum subsp. tuberosum prefers
shady, moist and also nutrient-rich habitats. It inhabits the banks of rivers or streams, for-
ests in deep river valleys, the fringes of wet meadows, alder carrs, and alluvial, ravine and
mesophilous forests. It was also recorded from ruderal or disturbed places (e.g. roadsides
and abandoned wet meadows) and parks. It occurs mainly in southern and central Bohe-
mia and in northern Moravia and Silesia. The distribution map is based solely on revised
herbarium specimens and our own field records.

Symphytum xuplandicum (Fig. 80)

Symphytum xuplandicum is a hybrid with the assumed parentage of S. officinale and
S. asperum. Its origin is unclear but it was first reported from Sweden and Great Britain in
the first half the 19th century and afterwards introduced as a forage plant to large parts of
western and central Europe (Bucknall 1913, Gadella 1972, Gadella et al. 1983) and also
become naturalized in North America (Gadella 1984). It is a quite robust plant with
greater biomass production than the parental S. asperum, therefore favoured in cultiva-
tion (Smejkal 1978). Since its escape from cultivation, natural backcross hybrids with
both parents have been found repeatedly (Gadella & Kliphuis 1969, Gadella 1972). In the
Czech Republic S. xuplandicum was cultivated mainly in the late 19th and early 20th cen-
turies (Smejkal 1978). It was found mainly in ruderal places, parks, urban grasslands,
roadsides or railways. The records of S. xuplandicum are scattered throughout Bohemia,
while only 5 records exist from Moravia. Some finds are related to the occurrence of
S. asperum (see Fig. 74) as one of the parental species.
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Fig. 81. — Distribution of Trapa natans in the Czech Republic: @ at least one record in 2000-2016 (27 quad-
rants), @ pre 2000 records only (31 quadrants). Prepared by Zden¢k Kaplan.
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Trapa natans (Fig. 81)

Trapa natans is most frequent in central Europe, westwards to France and Spain, north-
wards to southern Sweden and southern Finland, eastwards to central European Russia
and southwards to Greece. It also occurs in southern and eastern Africa and has been
introduced to North America and Australia. It is also recorded from Siberia and southern
and south-eastern Asia but these records are uncertain because of taxonomic difficulties
and unclear delimitation from similar taxa (Meusel et al. 1965, Hultén & Fries 1986). In
the Czech Republic T. natans occurs in oxbow lakes and fishponds with eutrophic water
on clayey or loamy substrates, often covered with a thick layer of organic silt (Sumberova
2011f). As a thermophilous species it is mainly found at low elevations, particularly in
southern and eastern Bohemia and in the warm lowlands of Moravia. Trapa natans is
known to have been planted, at first because of the edible seeds, later because of the deco-
rative foliage (St&pan 1925, Hejny 1944). Some of the current populations may therefore
be remnants of former introductions outside the natural distribution of the species. At
several sites, such as in Prague, near the town of Nachod in eastern Bohemia and near the
village of Popovice in southern Moravia, T. natans has been demonstrably planted only
recently. By contrast, it has vanished from many of its former sites, particularly due to
fish-farming intensification and habitat destruction. The native populations are therefore
classified as critically endangered (Grulich 2012).

Valerianella carinata (Fig. 82)

Valerianella carinata occurs in western, central and southern Europe, extending
eastwards to the Black Sea areas and the Caucasus Mts, and also found in the western part
of northernmost Africa (Meusel & Jager 1992). In the Czech Republic it is native to open
dry grasslands, and it only rarely occurs in secondary habitats such as arable land and rail-
way stations. It is mainly found in south-western Moravia, with scattered occurrences in
central and north-eastern Moravia, elsewhere being scarce. It always used to be rare in
Bohemia, documented mainly from its northern, central and eastern parts. It has declined
and has been recorded at fewer than a dozen sites in Bohemia and fewer than two dozen in
Moravia since 2000 and is therefore classified as endangered (Grulich 2012). Because of
frequent confusions of V. carinata and V. locusta, the distribution map of the former,
which is much the rarer of the two, is based solely on revised herbarium specimens.

Valerianella dentata (Fig. 83)

Valerianella dentata is found in Europe northwards to southern Sweden and southern
Finland, eastwards to Ukraine, the Caucasus Mts and in several isolated occurrences as
far as central Asia and the Himalayas, and it also occurs in northernmost Africa (Hultén
& Fries 1986, Meusel & Jager 1992). It includes two forms, with glabrous or hairy fruit,
often classified as subsp. dentata and subsp. eriosperma, respectively. The latter is more
frequent than the former in western and southern Europe, whereas V. d. subsp. dentata is
more common in central and northern Europe. In the Czech Republic both taxa are pres-
ent. They are almost confined to arable land, occurring mainly in cereal fields; V. d.
subsp. eriosperma is sometimes found also in bare places in dry grasslands. Valerianella
dentata used to be widespread throughout the country, particularly in the past, being
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absent from or only rarely introduced to high elevations in the mountains. Many of the
gaps in the lower elevations indicate under-recording, particularly in the past, rather than
true absences. Of the two infraspecific taxa, V. d. subsp. dentata is more frequent and is
found in all areas where the species has been recorded whereas V. d. subsp. eriosperma is
almost confined to warm and dry areas of the country. Valerianella dentata has declined
during the past 50 years because of the use of herbicides and is classified as vulnerable
(subsp. eriosperma) or lower risk — near threatened (subsp. dentata) in the Czech Red
List (Grulich 2012).

Valerianella locusta (Fig. 84)

Valerianella locusta is found in most of Europe except its northern and north-eastern
parts. It also occurs in northernmost Africa and south-western Asia, and has been intro-
duced to North and South America, Australia and New Zealand (Hultén & Fries 1986). In
some regions it is grown as a leaf vegetable (corn salad). In the Czech Republic V. locusta
primarily grows in bare places in dry grasslands and meadows. It also used to be common
as a weed on arable land; however, it has declined there because of the use of herbicides.
At present it is most frequent along railway tracks and in railway stations and yards,
where it may even have spread recently. It is widespread in the lowlands and at middle
altitudes throughout the country, rarely being introduced up to the mountains. Its appar-
ent absence in much of the Ceskomoravské vrchovina highlands, as well as the gaps else-
where, particularly in the lowlands, may be due to under-recording.

Valerianella rimosa (Fig. 85)

Valerianella rimosa is distributed in western, central and southern Europe, northwards to
southern Scandinavia, eastwards to Belarus, western and southern Ukraine and the Cau-
casus Mts, and extending southwards to northernmost Africa (Hultén & Fries 1986). In
the Czech Republic it occurs as a weed in cereal fields, usually on base-rich soils. It used
to be scattered in the lowlands and adjacent areas, and locally also in western and south-
ern Bohemia and in highlands of eastern Moravia. In the second half of the 20th century it
declined considerably due to the use of herbicides. Since 2000 it has been recorded at
slightly more than a dozen sites and is therefore classified as critically threatened
(Grulich 2012). It is sometimes confused with other Valerianella species, mainly V. den-
tata. For this reason, the distribution map of V. rimosa is based only on revised herbarium
specimens. Because earlier literature records have been omitted, the species may have
been more widespread in the past than the map indicates.

Wolffia arrhiza (Fig. 86)

Wolffia arrhiza occurs in temperate, subtropical and tropical regions of Europe, western
and central-southern Asia, northernmost, central and southern Africa and eastern Brazil;
in Europe it is generally rare and it is absent from its northern and north-eastern parts
(Landolt 1986, 1994, Crawford et al. 2006). In the Czech Republic W. arrhiza grows in
shallow alluvial pools, oxbow lakes and drainage ditches, almost exclusively in large
river floodplains. It occurs in eutrophic water on clayey or loamy substrates, often
covered with a thick layer of sapropelic mud and well supplied with nutrients including
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nitrogen, phosphorus and chlorides (Sumberova 2011g). It is intolerant of low tempera-
tures and is therefore confined to the warmest lowlands. It was recorded at several sites in
the lower stretches of the Dyje and Morava rivers in southernmost Moravia and only once
in the town of Cerna Hora north of Brno. Wolffia arrhiza is both rare and declining due to
habitat destruction, water pollution and changes in water regime and is therefore classi-
fied as critically endangered (Grulich 2012).

See www.preslia.cz for Electronic Appendices 1-105
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Souhrn

Tieti &ast ze série publikaci vénovanych roziifeni cévnatych rostlin v Ceské republice obsahuje sitové mapy
a doprovodné komentére ke 105 taxoniim z roda Acorus, Amelanchier, Asplenium, Calla, Cerastium, Cerato-
phyllum, Eichhornia, Hieracium, Hippuris, Hottonia, Lemna, Limosella, Peplis, Pistia, Pontederia, Sorbus,
Spirodela, Symphytum, Trapa, Valerianella a Wolffia. Zakladem jsou Gdaje ziskané excerpci herbait a literatu-
ry, terénni zapisy a nalezy dostupné v databazich, které provérili taxonomicti experti. Tri ze zpracovdvanych
rodt obsahuji ¢eské endemity, které se zpravidla vyskytuji na velmi omezeném Gzemi, jejich populace jsou
Casto chudé, a zasluhuji proto nejvétsi pozornost ochrany prirody. Endemické jestfdbniky (rod Hieracium) se
vétSinou vyskytuji v subalpinském stupni Krkonos, Kralického SnéZniku a Hrubého Jeseniku. Naproti tomu
vétsina endemickych jefdbu (rod Sorbus) roste predev§im ve svétlych lesich nebo na skalnatych stranich v tep-
lejsich Gzemich stfednich a severnich Cech a jizni Moravy. Cerastium alsinifolium je endemit hadcovych
vychozi u Maridnskych Lazni. Dalsi ekologicky specializovanou skupinou jsou sleziniky (rod Asplenium),
z nichZ nékteré se nachdzeji jen na omezeném spektru substrati (napf. silikatové horniny, vapence, ¢edi¢e nebo
hadce), coz se odrdzi i v jejich rozsifeni. Mezi mapovanymi rostlinami je 53 taxonl zatazenych do ¢erveného
seznamu, z nichZ mnohé velmi ustoupily. Symphytum bohemicum roste hlavné ve stiedni Evrop€ a u nas se
vyskytuje zejména na slatinnych loukéch v nivach vétsich fek. Mnoho ohroZenych druht je také mezi vodnimi
rostlinami, které ustupuji zejména v dusledku intenzifikace hospodafeni v rybnicich, eutrofizace a pfimého

ni¢eni lokalit. Pivodni populace nékterych dekorativnich vodnich rostlin, jako jsou Hippuris vulgaris a Trapa
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natans, mizi a misto nich se v krajiné objevuji vysazené rostliny nezndmého ptivodu, ¢asto zakoupené v zahrad-
nickych velkoprodejnach. Takové vysadby mohou zpisobit genetickou erozi nasich pivodnich populaci. Atrak-
tivni vzhled je pfic¢inou stéle ¢astéjsi vysadby i nepiivodnich okrasnych druhti, zejména Eichhornia crassipes,
Pistia stratiotes a Pontederia cordata. VSechny tfi byly u nis zaznamenany jako vysazené do pfirody béhem
poslednich 25 let, poté co se objevily ve specializovanych obchodech. Naproti tomu okiehek Lemna turionifera
k ndm byl zavleCen a dale roz§ifen vodnimi ptaky a dnes se jiZ nachdzi téméf po celém Gzemi stitu. Popis zavle-
Ceni a Sifeni je uveden i u dnes zdomécnélého a velmi rozsifeného puskvorce Acorus calamus a zavleCenych
druhti rodtt muchovnik (Amelanchier) a kostival (Symphytum). Celkovy obraz rozsiteni jednotlivych zpracova-
vanych taxont poskytuji mapy; konkrétni floristické tdaje odrazejici odlisné trendy v riznych oblastech
a v raznych obdobich jsou uloZeny v databazi Pladias a dostupné v elektronickych pfilohach. Kazdou mapu
doprovézi textovy komentaf, ktery obsahuje nastin celkového rozsiteni, vycet nejcastéjsich stanovisf a stru¢nou
charakteristiku roziifeni v Ceské republice, pfipadng i dopliiujici informace k taxonomii, biologii, zmé&n4m

v roz§ifeni a mife ohroZeni.
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