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“Nature formed ferns only like
leaves to demonstrate its skills

in this field.”

“Pfiroda vytvofila kapradiny jako pouhé listi, aby ukdzala, co v tomto oboru
dovede.”

H. D. Thoreau
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General introduction
What are ferns — diversity and phylogenetic background of extant ferns

Recent phylogenetic analyses revealed two main lineages of vascular plants —
lycophytes (Lycopodiophyta) and euphyllophytes (Euphyllophyta), which
includes all other vascular plants (Kenrick et Crane 1997). Two
monophyletic groups were distinguished in this clade recently (Pryer 2001).
Monilophyta', which includes all non-seed-producing lineages of
Euphyllophyta and are named often as ferns s. 1. today, are sister to seed
plants. Extant members of monilophytes (more than 11 500 species) belong
to five major lineages. Most basal, small and old-time clade is represented by
whisk ferns (Psilotales) and ophioglossoid ferns (Ophioglossales), which
form a group Psilotopsida. Relationships among remaining three
monophyletic clades are still not clearly resolved. While leptosporangiate
ferns (Polypodiopsida) is probably the most derived group, positions of
marattioid ferns (Marattiopsida) and horsetails (Equisetopsida) are rather
ambiguous (Pryer et al. 2001, 2004, Smith et al. 2006, Schuettpelz et al.
2006). The leptosporangiate ferns are highly diversified and species-rich
group which represent ca 3% of the total plant species richness in the world
and they are the second most diverse group of vascular plants (after
angiosperms), including about 11 000 species (Smith et al. 2006). Orders
Osmundales, Hymenophyllales, Schizeales and Gleicheniales represents basal
lineages of leptosporangiate ferns, while a group of ,,core leptosporangiates
includes heterosporous (water) ferns (Salviniales), tree ferns (Cyatheales),
and polypods (Polypodiales), each of which is clearly monophyletic (Smith
et al. 2006). Polypods comprise from 15-30 families (depending on the
classification followed) and account for more than 80% of extant fern species
diversity (Pryer et al. 2001, 2004).

" The monilophytes (Monilophyta) share a distinctive vasculature, having protoxylem
confined to lobes of the xylem strand, therefore the latin moniliformis appellation for
hecklace-like“. Monophyly of this clade has been inferred from cladistic analyses of
morphology including fossil taxa (Kenrick & Crane, 1997), studies of sperm ultrastructure
(Renzaglia et al. 2001, 2002), and analyses of DNA sequence data (Nickrent et al. 2000;
Pryer et al. 2001).



Arise of ferns in shadow of angiosperms through history

Diversity and distribution of ferns during the historical times was always an
important question and source of speculations and theories. Over the course
of some 80 million years during the Cretaceous period (i.e. from 145.5 Ma to
65.5 Ma; Gradstein et al. 2004), the Earth’s vegetation changed dramatically
from a landscape populated by gymnosperms and seed-free vascular plants to
one dominated by angiosperms. As flowering plants rose to dominance, other
vascular plant lineages were largely sidelined, if not driven completely to
extinction. This concept lead to widespread opinion that ferns, as the most
abundant part of terrestrial ecosystems, were surpassed in competition by
angiosperms and recently represent relicts from late paleozoicum or early
mezozoicum (Crane et al. 1995, Lupia et al. 1999, Nagalingum et al. 2002).

Leptosporangiate ferns originated over 300 million years ago well before
the evolution of angiosperms and, based on the fossil record, are thought to
have undergone three successive radiations (Lovis 1977, Rothwell 1987).
The first radiation occurred in the Carboniferous and gave rise to several
now-extinct families. The second radiation took place in the late Paleozoic
and early Mesozoic, resulting in several families with extant representatives.
The third radiation has been running since the Cretaceous and has been still
active — particularly within the so-called polypod fern clade. Main
diversification within the polypod clade actually took place in the Late
Cretaceous and Cenozoic after emergence of angiosperms. Subsequently,
integration of data on fossil and living representatives confirmed that the
third radiation was the most important in relation to recent fern flora (Pryer et
al. 2004, Schneider et al. 2004), giving arise to so-called polypods — modern
types of recent ferns. Due to great diversification rate, species richness of
recent polypods exceeded many times those of other lineages of ferns and
lycophytes both on the world-wide and regional scale (see tab. 1).

This relatively recent diversification was not restricted to polypods, but
was also evident in several of the early diverging leptosporangiate orders
(Pryer et al. 2004). This suggests that the remarkable diversity of
leptosporangiate ferns is not simply the result of their ability to survive after
expansion of flowering plants. Instead, it is probable that ferns were able to
somehow capitalize dominance of angiosperms.



One rather plausible explanation for the success of leptosporangiate ferns
involves an ecological opportunistic response. The proliferation of
angiosperms across the landscape, and the ensuing establishment of more
complex ecosystems, undoubtedly resulted in the formation of a plethora of
new niches into which leptosporangiate ferns could penetrate. Although
many of these novel ecospaces were evidently on shady forest floors, many
others were actually within the angiosperm-dominated canopies (Smith 1972,
Schneider et al. 2004).

Tab. 1. Overview of species richness in main lineages of seed-free vascular plants in the
world (Pryer et al. 2004), Europe including adjacent islands (Frey et al. 2006) and Czechia
(Kubét et al. 2002), respectively. Numbers of particular species and subspecies are included
in the total number of taxa in Europe and Czechia. Only indigenous species were included in
the summary.

seed-free lineages world Europe Czechia
g & Isoétopsida 150 18 2
_é §2 § Lycopodiopsida 380 22 10
) Selaginellopsida 700 4 2
Psilotales 12 1 0
s Ophioglossales 15 9 5
é § Equisetopsida 80 13 9
= Marattiopsida 150 0 0
Leptosporangiate 11000 159 46
ferns

Modes of speciation of extant ferns

Three different speciation modes are recognized in extant ferns and
lycophytes — primary, secondary and tertiary (Haufler 1996, 2008). Primary
speciation means divergence of a single lineage, usually at the diploid level.
Such divergence is usually allopatric, induced by spatial isolation of formerly
interbreeding populations. Gene flow among distant populations is less



probable or even impossible, which offers potential for occurrence and
accumulation of apomorphies in particular populations. There are different
ways leading to effective spatial separation: expansion of species distribution
range and formation of peripheral populations lacking contact with the
central ones (Moran & Smith 2001), fragmentation of continuous distribution
due to local extinctions or geological events (continental drift, orogenetic
folding — Kato 1993). Among ferns and lycophytes, comparing current
distributions of extant species and identifying ,.centers of species diversity*
can be used to support the importance of allopatry in speciation (Barrington
1993). Whereas an allopatric model is consistent with primary speciation of
ferns in temperate regions. Other evidence suggests that, especially in
tropical forests, speciation is linked with responses to ecological and
geological variation (Tuomisto et al. 2003). This situation reflects very well
the rate of genetic variation. In contrast to the pattern of low genetic identities
among cryptic or nearly cryptic congeneric fern species in temperate regions
(Haufler 1987), research in tropical regions showed that some
morphologically distinct species have very high genetic identities (Ranker et
al. 1996, Hooper & Haufler 1997).

Secondary speciation can occur through genome multiplication -
polyploidization. Systematic research of polyploidization in ferns was started
by Manton (1950), who first reported on intricacy of fern polyploid groups
(complexes).

There are three types of genome multiplication in ferns — autopolyploidy,
allohomoploidy, and allopolyploidy (Haufler 2008). Autopolyploidy —
speciation by chromosome doubling within a species has been largely
overlooked as a significant mechanism (Gastony 1986). In origin of
angiosperms, autopolyploidy is not as common as allopolyploidy (Soltis et al.
2003). In some fern groups, however, autopolyploidy may be a frequent,
rapid and important speciation mechanism, especially when accompanied by
apomixis (Windham & Yatskievych 2003).

Probably not very frequent and still poorly studied mechanism is
allohomoploidy. This process comes up in diploid species which may be
ecologically isolated, but not always reproductively isolated. Hybrid swarms
may then arise. Examples of allohomoploidy were found in genus
Polystichum in western North America (Mullenniex et al. 1998) or in tree
ferns from Cyatheaceae family (Conant & Cooper-Driver 1980).



Much widely recognized is the process of allopolyploidy. In this case,
progenitors of hybrid-derived species are not interfertile and form sterile
offspring when they cross (Manton 1950). Pteridophytes are generally prone
to formation of allopolyploid complexes (Haufler 1987, 2002). It seems that
barriers to development of hybrid zygotes are weak and field studies have
demonstrated high frequency of vigorous but sterile hybrids in some
complexes (Reichstein 1981, Petit et al. 1999). Primary interspecific hybrids
are usually sterile due to unballanced meiosis: pairing chromosomes (each
coming from distinctly different genome) are not actually homologous,
resulting spores then usually lack necessary portion of genetic information
and are aborted. Polyploidization event restores possibility of homologous
chromosome pairing and correct transfering of genetic information into
spores. Possessing redundant copies of genes, polyploid gametophytes are
more tolerant to intragametophytic selfing than their diploid progenitors.
Thus, normal viable sporophytes may then develop. However, even though
allopolyploidy is generally accepted as frequent mode of speciation in ferns,
there are still many open questions about so-called species complexes that
involve allopolyploids (Haufler 2008).

Relatively high basal chromosome numbers and large genome sizes of
extant ferns have probably been derived from lower ones by
(paleo)polyploidy (Walker 1979). Therefore species recently representing
diploids are considered as ancient polyploids whose ancestors became
extinct. Although it was initially thought that paleopolyploidy is restricted to
ferns only, it has recently been recognized in numerous families of
angiosperms as well (Soltis et al. 2009).

Tertiary speciation is a major discovery of the past decade. It resides in
rapidly reorganization of genome in fern polyploids (Soltis et al. 2003). This
process could result in genetically isolated populations whose separation is
maintained by reciprocal gene silencing (Werth & Windham 1991). Main
portion of fern biodiversity in the wild could be probably generated through
this mechanism.

Non-sexual modes of reproduction

In ferns we can find other important mechanisms generating wide scale of
variability. It is estimated that about 10% of ferns are without capability of



sexual reproduction. Their reproduction depends on non-sexual processes
such as apospory, apogamy or agamospory (Walker 1979).

Apospory represents the formation of gametophytes from sporophytic
tissue in the absence of meiosis or spore formation (Raghavan 1989;
Grossniklaus et al. 2001). Apospory occurs only sporadically in ferns, is
probably of little significance in the wild but can be induced artificially
(Sheffield & Bell 1981). For example Ward (1963) reported that Phlebodium
aureum readily produced prothalli from petiole segments or Munroe &
Sussex (1969) found that roots of Pteridium aquilinum can be source of
gametophyte formation. Aposporous prothalli customarily bear normal sex
organs and therefore have the same chromosome number as the parental
sporophytic tissue. This process of induced apospory provides means of
artificially inducing (auto)polyploid series (Walker 1979). This technique has
been used in experimental studies of Bouharmont (1972a) who induced
apospory in diploid Asplenium ruta-muraria subsp. dolomiticum in order to
compare such artificial autotetraploid with wild A. ruta-muraria subsp. ruta-
muraria. Induced apospory in a normally sexual species cannot be repeated
indefinitely from generation to generation because this would involve
doubling of the chromosome number at the each fertilization (Walker 1979).

The other important non-sexual process is apogamy. Apogamy involves
the production of a sporophyte from a prothallus without the intervention of
oogenesis or fertilization. Apogamy may be induced on normally sexual
prothalli by watering from below to avoid the formation of a water film in
which the spermatozoids may move and carry out fertilization. Sporophytes
will then sometimes develop autonomously from the gametophytic cells and
—because no gametic fusion has occurred — the developing plant has the same
number of chromosomes as the gametophyte. In some species, apogamy can
be induced artificially — this provides a very convenient way by which the
chromosome number of a fern can be halved and can be used to determine
the type of polyploidy (auto- vs. allo-) present in a species based on genome
homology through (non-)pairing bivalents (Manton 1950, Walker 1979).
Dryopteris filix-mas and D. dilatata were analyzed at first when the question
of a possible allo-/autopolyploid origin was raised (Manton 1950, Manton &
Walker 1954). Similarly, autopolyploid origin of tetraploid taxa Asplenium
trichomanes subsp. quadrivalens and A. septentrionale subsp. septentrionale
was revealed by induced apogamy (Bouharmont 1972b, 1972c).



In contrast to the occasional and sporadic occurrence of the two above-
mentioned modes of non-sexual reproduction in the wild, the most common
natural apomictic alternation of generations is agamospory. The main
principle of this process is development of unreduced spores during meiosis,
resulting in the same chromosome number of sporophyte and gametophyte
(Manton 1950, Lovis 1977). At first, agamospory was revealed and studied in
Dryopteris remota (Dopp 1932, Manton, 1950). Walker (1979) found
agamospory in a number of fern genera, e.g. Adiantum, Asplenium,
Diplazium, Dryopteris, Polypodium, Polystichum or Trichomanes. In Central
Europe the most common and well known agamosporous group is Dryopteris
affinis complex. Bennert et al. (2005) have discovered it recently in
Equisetum. The majority (50-70%) of agamosporous species is triploid, next
20-35% 1is diploid, and the rest is represented by tetraploids or higher
polyploids (Lovis 1977). Spores from triploid plants may sometimes develop
into either diploid or triploid gametophytes, which further apogamously
produce diploid or triploid sporophytes, respectively. This mechanism could
be important in ploidy reduction of agamosporous ferns (Lin et al. 1992).

From taxonomical point of view is remarkable the existence of so-called
cryptic species in ferns. Application of current molecular methods (allozyme
composition, nucleotide sequences of chloroplast DNA) led to discovery of
series of cryptic species within widely distributed conventional
morphological species. (Yatabe et al. 2001, Masuyama et el. 2002, Windham
& Yatskievych 2003, Masuyama & Watano 2005). Subsequent focusing on
these genetically defined groups revealed often quite subtle but consistent
morphological characters and crossing tests correlated with the molecular
data (Masuyama et el. 2002, Haufler 2008). In many cases, agamosporous
groups are also cryptic in that they are triploid autopolyploid derivatives of
otherwise “normal” diploid species (Gastony & Windham 1989).

Flow cytometry — a powerful tool in plant systematics

Since the half of 20™ century, the polyploid fern groups has been studied
based on chromosome counts provided by robust evidence for heteroploid
hybridization and studies of chromosome pairing during meiosis in both
natural and artificial hybrids. Those studies shed some light to relationships
among taxa of various fern polyploid groups (Manton 1950, Manton &
Walker 1953, and consecutively others). Limitations of the methods
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mentioned above were in examining only a few study plants and subsequent
poor interpretation of whole of morphological variability of particular study
taxa. In addition to classical karyological research, of polyploid fern groups
was studied by means of chromatographic methods, particularly in
Scandinavia (Widén et al. 1967, Widén & Sorsa 1968, Widén et al. 1970).

In the last two decades, methods of flow cytometry have been widely
applied in plant biosystematics (Dolezel 1991, 1997). The knowledge that
genome size is usually constant within the same taxonomic entity (Greilhuber
et al. 2005) but may vary tremendously even among closely related taxa
(Bennett & Leitch, 2005) provides a foundation for employing genome size
as an important taxonomic marker (Bennett & Smith 1991, Bennett & Leitch
1995, 2005, Burton & Husband 1999, Dimitrova et al. 1999, Suda et al. 2004,
2007a, 2007b, 2007c). Indeed, this character has proven successful in
resolving complexity of polyploid groups, low-level taxonomies, delimiting
species boundaries, evolution and population biology, and revealing cryptic
taxa (Dimitrova et al. 1999, Mahelka et al. 2005, Kron et al. 2007, Suda et al.
2007b).

Applications of flow cytometry in current plant biosystematics have
several important advantages over laborious chromosome counting. Sample
preparation is very easy and convenient, lasting only few minutes. High
accuracy of flow cytometry assays facilitates detection of minute variation in
nuclear DNA amount. The method is non-destructive for the plant individual
examined since only small quantities of plant tissue are required for the
sample preparation. Wide variety of plant tissues can be utilized for flow
cytometry, i.e. roots, stems, sepals, petals or seeds and low operating costs of
analyses are also important. Easy analyses of numerous plant samples in a
short time should be underlined above all (Suda 2004, 2005).

One can not claim that ferns are traditional, frequent and excessively
studied objects of cytometrical research — rather the opposite is true. The
Plant DNA C-values database (Bennett & Leitch 2005) still harbours only a
relatively low number of estimates (87) of fern C-values (Bennett & Leitch
2001, Obermayer et al. 2002, Hanson & Leitch 2002). Despite its potential
taxonomic value, genome size has been largely neglected in fern
biosystematics in general (but see Bures et al. 2003).

Applications of flow cytometry in study of polyploid fern groups together
with multivariate morphometrics are key results of this PhD. thesis.



Systematic research of ferns in Europe

Systematic research based on cytological examination (number of
chromosomes, pairing of bivalents etc.) in ferns was started in Europe by
Manton (1950), who first reported on complexity of fern polyploid groups.
After this, number of other studies has followed. Conventional chromosome
counts provided robust evidence for heteroploid hybridization, while studies
of chromosome pairing during meiosis in both natural and artificial hybrids
shed some light on species relationships (Manton & Walker 1953, Walker
1955, 1961). In Europe, systematic research in majority of large fern genera,
such as Asplenium, Cheilanthes, Dryopteris or Polystichum, was conducted
simultaneously with study of mechanisms and modes of sexual and asexual
speciation (see paragraphs above). Species varying not only in their
morphology but also in ploidy level and evolutionary history were recognized
notably in species rich genera of Asplenium and Dryopteris (Lovis 1973,
Fraser-Jenkins 1980, Gibby 1983, Dostdl et al. 1984, Reichstein 1984,
Fraser-Jenkins 1986, 1987, 1993, Viane et al. 1993, Frey et al. 2006, Fraser-
Jenkins 2007).

There has been strong tradition of research in the field of cytology,
chemotaxonomy and distribution of critical fern groups in North, West or
South Europe and Macaronesia (Widén et al. 1967, Sorsa & Widén 1968;
Widén & Sorsa 1968, Widén et al. 1970, Brownsey 1976, Gibby & Walker
1977, Pigkos-Mirkowa 1979, Nyhus 1987, Benl & Eschelmiiller 1983, Gibby
1983, Bennert & Fischer 1993, Steinecke & Bennert 1993). However, these
taxonomical studies have been mostly based on restricted datasets and
modern formalized statistical methods have not been used for data analysing.
On the other hand, large number of species/groups have not yet been studied
and distinguished in some countries of Central and East Europe, e.g. in the
Czech Republic, Slovakia, Poland or Romania (Hejny & Slavik 1988, Mirek
et al. 1995, Marhold & Hindak 1998, Ciocéarlan 2000, Kubat et al. 2002).

Important and excellent studies of last decade are focused on genetic
structure of populations, migration routes and reticulate evolution, notably in
Asplenium genus, using chloroplast DNA markers (Vogel et al. 1996, 1998,
1999a, 1999b, 1999c, Trewick et al. 2002).

This PhD thesis deals with systematics of selected fern groups in Central
Europe. The general aim was to extend knowledge from those parts of



Europe, where similar issues were intensively studied. This thesis brings
formalized taxonomic revision of some fern groups from cytological and
morphological point of view. In comparison to antecedent studies, large
datasets were usually analysed. In addition, presented studies widely use
methods of flow-cytometry, indicating usefulness of these methods in
systematic research of ferns. For comprehensive overview of problems in
particular taxonomic groups see introductions of the papers presented
thereinafter.

Aims of the thesis

¢ Study of taxonomically critical groups of ferns primarily from genera
Asplenium and Dryopteris in Central Europe

e Applications of flow cytometry to fern systematics
Can genome size be used as an informative marker for taxonomic
decision-making?
What is the level of genome size variation in the group?

e Evaluation of morphological variability of selected groups based on
multivariate morphological analysis
What are the species/hybrid-specific morphological characters?

e Study of distribution of taxonomically critical fern taxa in the Czech
Republic
What is the abundance and distribution of particular species/hybrids
in the area studied?

¢ Compilation of determination keys and materials to local Floras/Keys

The thesis consists of ten original studies/papers (see below).

Paper 1 EKRTL. & STECH M. (2008): A morphometric study and revision
of the Asplenium trichomanes group in the Czech Republic. —
Preslia 80(3): 325-347.

Paper 2 EKRT L. (2008): Rozsifeni a problematika taxonll skupiny
Asplenium  trichomanes v Ceské republice [Distribution and
problematic of taxa of Asplenium trichomanes group in the Czech
Republic]. — Zprdvy Ceské Botanické Spolecnosti 43(1): 17-65.

Paper 3 EKRT L. (2007-2009): Asplenium trichomanes.
In: Fischer M. A., Willner W., Niklfeld H. & Gutermann W.
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Paper 4

Paper 5

Paper 6

Paper 7

Paper 8

Paper 9

Paper 10

[eds], Online-Flora von Osterreich, online aviable at
<http://flora.vinca.at,
http://62.116.122.153/flora/Asplenium_trichomanes>

EKRT L. (xxxx) Asplenium trichomanes.
In: Marhold K., Ferakova V., Goliasova K., Grulich V., Hodalova
L., Hrouda L., Kochjarové J., Mértonfi P., Mered’a P. jun. [eds],
Urcovaci kld¢ papradorastov a semennych rastlin Slovenska
[Identification key of ferns and flowering plants of the Slovak
Republic]. VEDA, Bratislava. (accepted)

EKRT L. (2008): Revize rozSifeni sleziniku stfidavolistého
(Asplenium xalternifolium) v Ceské republice [Revision of
geographical distribution of Asplenium xalternifolium in the
Czech Republic]. — Zprdvy Ceské Botanické Spolecnosti 43(2):
231-250.

EKRT L., HOLUBOVA R., TRAVNICEK P. & SUDA J. (XxxX):
Species boundaries and frequency of hybridization in the
Dryopteris carthusiana (Dryopteridaceae) complex: a taxonomic
puzzle resolved using genome size data.

(submitted to American Journal of Botany)

EKRT L., TRAVNICEK P., JAROLIMOVA V., ViT P. & URFUS T.
(2009): Genome size and morphology of the Dryopteris affinis
group in Central Europe. — (Preslia — accepted)

EKRT L., STECH M., LEPSI M. & BoOUBLIK K. (xxxx): Rozifeni
a taxonomické problematika skupiny Dryopteris affinis v Ceské
republice [Distribution and taxonomical problems within
Dryopteris affinis group in the Czech Republic]. — (submitted to
Zprdvy Ceské Botanické Spolecnosti)

EKRT L., LEPSI M., BOUBLIK K. & LEPSI P. (2007): Dryopteris
remota rediscovered for the flora of the Czech Republic. — Preslia
79: 69-82.

EKRT L. & STECH M. (xxxx): Asplenium trichomanes L. —
slezinik Cerveny, Dryopteris affinis agg. — kaprad rezavi,
Dryopteris remota (A. Braun ex DOoll) Druce — kaprad’ tuha,
Trichomanes L. — vlaskatec — In: gtépz’mkové J. [ed.], Kvétena CR
9 [Flora of the Czech Republic 9], Academia, Praha. (submitted)
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Summary of Results

The first study is devoted to taxonomic revision of Asplenium trichomanes
polyploid group in the Czech Republic. Using cytometric and morphometric
methods, four subspecies were recognized and presence of their hybrids was
detected. The important determination characters are discussed and compared
with other papers and determination key was compiled (Paper 1). Detailed
overview of distribution of particular taxa in the Czech Republic is presented
in form of distribution maps and lists of examined specimens from the public
Czech herbaria collections. Morphological descriptions of particular taxa are
presented and notes on habitat preferences as well as on issue of
hybridization are given (Paper 2). Finally, results of these studies has been
consecutively used for compilation of determination key for the Flora of
Austria (Paper 3), Identification key of ferns and flowering plants of the
Slovak Republic (Paper 4) and the most comprehensive compilation was
carried out for the additions to the Flora of the Czech Republic (Paper 10).

The fifth study presents the result of distribution and problems of
Asplenium xalternifolium in the Czech Republic. Historical and recent
distribution of Asplenium Xalternifolium nothosubsp. alternifolium and
Asplenium Xxalternifolium nothosubsp. heufleri was examined based on
revision of herbarium and recent data. Habitat and distribution preferences
were specified and discrimination characters were presented in the Czech
literature for the first time (Paper 5).

The sixth study is focused on cytometrical and morphometrical
delimitation of species and hybrids of Dryopteris carthusiana group in
Central Europe. Genome size was found as powerful criterion to determine
taxa boundaries. Multivariate morphometrical analysis revealed the best
discriminant characters among taxa and key to determination using
quantitative characters was compiled. Based on analysis of population
samples, the rate and frequency of hybridization in the wild is discussed
(Paper 6).

The genome size and DNA ploidy levels were important criteria also for
cytogenetic recognition of two similar triploid agamosporous taxa Dryopteris
borreri and D. cambrensis from D. affinis group. Multivariate
morphometrical analysis detected the best morphological characters suitable
for field recognition and determination key was compiled. Genome size was

21



compared with other records from C-value DNA database and results are
discussed. Rate and frequency of natural hybridization was specified (Paper
7). Detailed morphological description of taxa the D. affinis group was
comprehensively compiled to the additions to the Flora of the Czech
Republic (Paper 10). Detailed actual distribution of species of D. affinis
group in the Czech Republic was compiled to Paper 8.

The nineth study presents rediscovering of rare Dryopteris remota for the
flora of the Czech Republic. D. remota was still considered as uncertain
species until now in the Czech Republic. The species has been known ca 70
years ago from the Moravian Karst only. New locality on a slope of Maly
Plesny hill in the foothills of the Bohemian Forest is described as same as the
ecological preferences, detailed morphological description and comparison
with similar taxa are included. A map of its distribution within the Czech
Republic based on revised herbarium data is presented as well as a map of the
worldwide distribution (Paper 9).

The last paper brings additions to the Flora of the Czech Republic on some
new fern taxa discovered recently in the Czech Republic (Dryopteris remota,
Trichomanes speciosum) and new upgrade of critical fern groups (Asplenium
trichomanes, Dryopteris affinis agg.) from the first book of the Flora of the
Czech Republic from 1988. Especially compilation of Trichomanes
speciosum represents the first comprehensive summary of morphological
characterization of independent gametophyte stage in the Central European
floras based on own characters measurement and review of literary data
(Paper 10)

Conclusions

Diversity and variability of several Central European fern groups from the
genera Asplenium and Dryopteris were evaluated. Especially more detailed
taxonomical revisions of following groups were carried out: Asplenium
trichomanes group, Dryopteris carthusiana group and Dryopteris affinis agg.
(Papers 1, 6, 7).

Flow cytometry was found to be a powerful tool for delimitation of
particular taxa in all the study cases. It should be emphasized that detection
of different genome size was successful not only between representatives of
different ploidy levels (Paper 1, 6) but also between taxa of the same ploidy
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level (Paper 6, 7). Delimitation of studied taxa and detection of hybrids is a
step necessary for consequent successful morphological definition of taxa.

Based on cytometrical screening of larger population samples from
Dryopteris carthusiana group, unexpectedly high frequency of hybridization
between D. dilatata and D. expansa was revealed, whereas relatively low
frequency of hybridization between D. carthusiana and D. dilatata was found
(Paper 6). Surprisingly low frequency of hybridization was found in D.
affinis group. The pentaploid hybrids were rarely found at three localities
only (Paper 7). A hypothesis — the frequency of particular hybrid
combinations (among sexually reproducing taxa) differed dramatically and
depended primarily on evolutionary relationships whereas ploidy level had
only a little effect is presented.

First chromosome counts from the Czech Republic are presented for
Asplenium trichomanes subsp. trichomanes, Dryopteris expansa, Dryopteris
borreri, Dryopteris cambrensis and Dryopteris filix-mas (Papers 1, 6, 7).

The particular papers identify the boundaries between studied taxa within
the studied groups to find the best diagnostic characters based on multivariate
morphometrical analyses. Finally a determination keys were compiled (Paper
1, 6, 7). Estimation of the frequency of hybridization within the study groups
in Central Europe (the Czech Republic and adjacent countries) was carry out.
In the case of Asplenium trichomanes group, determination key was compiled
for the local floras/identification keys of the Czech Republic (Paper 9),
Austria (Paper 3) and Slovakia (Paper 4).

Rare fern species were newly revealed or rediscovered after a longer time
for the flora of the Czech Republic. Dryopteris remota was recognized after
more than 70 year in the Czech Republic (Paper 8). Dryopteris cambrensis
was discovered as a new taxon for Bohemia and rediscovered for the Czech
Republic after more than 30 years. This taxon still has not been included in
the Flora of the Czech Republic/Key to the flora of the Czech Republic;
however, its occurence in the Czech Republic is generally known from other
European compilations on Dryopteris by C. Fraser-Jenkins. Finally, recent
rediscovery of Asplenium xalternifolium nothosubsp. heufleri was revealed in
several localities (Paper 5).

Overall distribution of some taxonomically critical fern taxa in the Czech
Republic was compiled, based on study of herbarium specimens and field
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research (Paper 2, 5, 8). A map of the worldwide distribution of Dryopteris
remota is presented for the first time (Paper 8).

Future perspectives

Some of the studies presented raise further questions for future research.
Especially further cytometrical or molecular research could explain many
following questions and issues.

What is the genome size of particular taxa of Asplenium trichomanes group?
Previous study used relative DNA ploidy level only. Is the close morphology
of A. t. subsp. hastatum and A. t. subsp. pachyrachis based on historical allo-
/auto- polyploid events of common ancestral taxa? Is it possible to recognize
these two close tetraploid species and their hybrids according to genome
size?

Asplenioid ferns were recently studied intensively by molecular studies but
the second large european fern genus — Dryopteris was still poorly studies
through whole Europe. Molecular and cytometrical methods may be helpful
for solving the issues of systematics and evolution of the genus in Europe.
Such understanding may elucidate also the width of variability and rate of
hybridization among related species.

Detailed study is needed to clarify the rates of hybridization of some other
groups in the wild. For example, there is nothing exactly known about the
rate of natural hybridization between Athyrium filix-femina vs. A.
distentifolium, Dryopteris cristata vs. D. carthusiana or Polystichum
aculeatum vs. P. braunii.

Ferns are very poorly represented in the Plant DNA C-values database.
Further research focused on genome size assessment may also fill the gaps
and enable comparison with angiosperms abundantly represented there.

Genome size estimation of extant ferns would also allow us to address
question on the evolution of genome size in ferns and on its correlation to the
variation in chromosome numbers or other features. Are there any
correlations between genome size in ferns from latitudinal or altitudinal
gradients through Europe? Is increase in genome size linear through
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polyploidization events? Is genome size constant in gametophytes and
sporophytes of agamosporous ferns vs. equally separated in sexually
reproduced ferns?

A detailed revision of distribution of some taxonomically critical fern species
is necessary for modern overview of current distribution of pteridophytes in
the Czech Republic. Distribution of some Dryopteris species is now in
progress.
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A detailed cytogeographic and morphometric study of the Asplenium trichomanes group in the
Czech Republic is presented. We detected diploid (2n = 72), tetraploid (2n = 144) and hybrid
triploid plants (2n = 108). Based on the morphometric study, four intraspecific taxa are recognized.
These taxa correspond to the four subspecies of A. trichomanes (A. t. subsp. trichomanes, A. t.
subsp. quadrivalens, A. t. subsp. pachyrachis and A. t. subsp. hastatum) distinguished in the floras
of western, southern and northern Europe. Triploid plants were determined as A. 7. nothosubsp.
lusaticum (A. t. subsp. trichomanes x A. t. subsp. quadrivalens). The individual morphological char-
acters used for determining subspecies are evaluated and a determination key presented.

Keywords: Central Europe, cytotypes, ferns, flow cytometry, DNA ploidy level, taxonomy

Introduction

In Europe, Aspleniaceae is the family with the largest number of species within the
Pteridophyta. The genus Asplenium L. comprises several taxonomically critical species
complexes, including the Asplenium trichomanes group, which shows complicated pat-
terns of minor morphological and significant karyological variation. The evolutionary his-
tory and relationships among taxa in this group have been intensively studied in W, S and
N Europe (Lovis 1964, Tigerschiold 1981, Reichstein 1984, Nyhus 1987, Rasbach et al.
1990, 1991, Bennert & Fischer 1993, Jessen 1995, Vogel et al. 1998, 1999a, 1999b,
Hilmer 2002). However, morphological variation and the distribution of these taxa are in-
sufficiently known in C and E Europe, as they are often not adopted in local floras or
checklists (Futak 1966, Kiisa 1988, Mirek et al. 1995, Ciocarlan 2000, Kubat et al. 2002,
Fischer et al. 2005). The reasons for ignoring the taxa within Asplenium trichomanes
group are (i) the lack of diagnostic morphological characters, (ii) frequent co-occurrence
at their localities, and (iii) hybridization among the taxa (see Fig. 1).

The aims of this study were to: (i) determine DNA ploidy levels within the Asplenium
trichomanes group in the Czech Republic, (ii) analyse morphological variation in the
group and (iii) compare recognized morphological units with morphological characteris-
tics of the taxa known from the literature and (iv) evaluate discriminating ability of the
morphological characters studied.

Summaries of habitat preference of individual taxa from the Asplenium trichomanes group
and of their distribution in the Czech Republic are presented in another paper (Ekrt 2008).
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Taxonomic survey of the Asplenium trichomanes group in Europe

The Asplenium trichomanes group includes cytologically and ecologically distinct taxa
with almost worldwide distribution, which are obviously still undergoing active evolution
(Lovis 1973, 1977). These taxa are usually distinguished at the subspecific level
(Reichstein 1984, Viane et al. 1993, Frey et al. 1995).

The ploidy differentiation (diploid to hexaploid level) in the Asplenium trichomanes
group was discovered in the second half of the 20th century (Manton 1950). Diploid,
triploid, tetraploid, and hexaploid cytotypes are known from Europe (Reichstein 1981,
Nyhus 1987, Bennert & Fischer 1993, Jessen 1995, Hilmer 2002). In C Europe, five sub-
species (two at the diploid and three at the tetraploid level) of the Asplenium trichomanes
group are recognized, sharing minor variation in morphology but differing mostly in ecol-
ogy (Lovis et al. 1989, Bennert & Fischer 1993).

Two diploid (2n = 2x = 72) taxa, Asplenium trichomanes L. subsp. trichomanes and
A. t. subsp. inexpectans Lovis, are known. Asplenium trichomanes subsp. trichomanes is
an obligate calcifugous plant, growing only on siliceous or serpentine rocks (Meyer 1962,
Rothmaler 1963, Reichstein 1981, 1984). Asplenium trichomanes, the nominate subspe-
cies, was described from Scandinavia by Linné (1753). A. t. subsp. inexpectans, which
was described from Austria (Langenbrucke), is a rare, strictly calciphilous taxon, growing
on limestone and dolomite rocks (Lovis 1964, Reichstein 1981, 1984).

Tetraploid cytotypes (2n = 4x = 144) are relatively polymorphic. At present, four taxa
of this ploidy level are distinguished throughout Europe. Three of them occur in C Europe,
with A. t. subsp. quadrivalens D. E. Mey. being the most common taxon (Meyer 1962,
Lovis 1964, Reichstein 1984). This subspecies occurs on both calcareous and siliceous
rocks, as well as on man-made habitats (walls, quarries) and is described from Germany
(Bavaria, Ruhpolding) (Meyer 1962). Autotetraploid origin of this taxon is assumed, be-
cause of the chromosomal behaviour of A. t. subsp. trichomanes (Bouharmont 1972,
Reichstein 1981).

The other tetraploid taxon, A. t. subsp. pachyrachis (Christ) Lovis et Reichst., is quite
rare throughout Europe (Lovis & Reichstein 1985). It grows in crevices in steep overhang-
ing limestone, dolomite or calcareous sandstone rocks and very sporadically on
man-made walls (e.g., old castles). This subspecies was in the past recognized also at the
species level, mainly due to its typical habitus and biotope specificity [Asplenium csikii
Kiimmerle et Andrasovszky from Albania, (Kiimmerle 1922)]. Originally, it was de-
scribed by Christ (1900) from Switzerland (St. Maurice).

Asplenium trichomanes subsp. hastatum (Christ) S. Jess. is also described from Swit-
zerland (Lugano) by Christ (1900) and recently was revived by Jessen (1995). This taxon
inhabits shady limestone gorges, dolomitic rocks or walls and is known at present only
from W, C and E Europe (Jessen 1995).

The last European tetraploid taxon, with a relatively conspicuous morphology, is A. £.
subsp. coriaceifolium H. Rasbach, K. Rasbach, Reichst. et H. W. Bennert. It grows only on
dry limestone rocks in Mallorca and S Spain (Rasbach et al. 1990, 1991).

Hexaploid cytotypes (2n = 6x =216) are the highest known ploidy level among the Euro-
pean members of the Asplenium trichomanes group. Hexaploids are known from
Macaronesia (A. t. subsp. maderense Gibby et Lovis) and also from several localities in Eu-
rope. First European hexaploid type was recorded (but not formally described) in Belgium
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ploidy level ecology
siliceous rocks  without preference limestone, dolomite
diploid subsp. trichomanes @ — —— - subsp. inexpectans
2
~
~
tetraploid subsp: pachyrachis
subsp. quadrivalens ——— subsp. hastatum

Fig. 1. — Diagram showing recently distinguished taxa of the Asplenium trichomanes complex in the C and W Eu-
rope based on their hybridization relationships and ecological preferences. Spontaneous hybridization (—); arti-
ficial hybridization (---). Compiled according to Bennet & Fischer (1993), Cubas et al. (1989), Jessen (1995),
Lovis & Reichstein (1985), Reichstein (1981) and Vogel et al. (1998).

and France (Bouharmont 1968). This cytotype is supposed to have arisen by autopoly-
ploidization from a triploid (2n = 3x = 108) hybrid A. t. subsp. quadrivalens x A. t. subsp.
trichomanes [A. t. nothosubsp. lusaticum (D. E. Meyer) Lawalree], but the cytological data
were never published (Rasbach et al. 1991). Another hexaploid type of A. trichomanes,
probably of different origin than the previous one, was discovered and cytologically con-
firmed (Bennert et al. 1989) in S Spain. The origin of this hexaploid type from a triploid hy-
brid, A. t. subsp. coriaceifolium x A. t. subsp. inexpectans (A. trichomanes nothosubsp.
malacitense H. Rasbach, K. Rasbach, Reichst. et H.-W. Bennert) (Rasbach at al. 1990, 1991)
was confirmed by isoenzyme analysis (Bennert & Fischer 1993).

About nine hybrid combinations among the individual taxa of the Asplenium
trichomanes group are known (see Fig. 1). Most of these hybrids are of natural origin with
two only produced under artificial conditions (Reichstein 1981, Lovis & Reichstein 1985,
Cubas et al. 1989, Bennert & Fischer 1993, Jessen 1995, Vogel et al. 1998). Depending on
the ploidy level of the parental plants, the hybrids can be diploid (only artificially induced
ones), triploid, or tetraploid. Hybrids can be identified easily by their aborted spores and
intermediate morphology (Reichstein 1981, Lovis & Reichstein 1985, Jessen 1995).

Material and methods
Plants used in this study

Results presented here are based both on a field study and examination of herbarium speci-
mens. Forty-six localities were sampled in the Czech Republic and one in Slovakia during
2000-2004 (see Appendix 1 for the list of localities). Our sampling strategy was as fol-
lows: (1) to explore various habitat types (such as limestone, siliceous or serpentine rocks,
or man-made walls) and record the occurrence of the taxa on diverse substrates over
a large spatial scale, (2) investigate the large limestone regions in the Czech Republic,
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where the occurrence of rare taxa was expected and (3) sample all the morphologically dif-
ferent types at each locality. The number of samples per locality varied from 5 to 20,
reflecting the population size, abundance and variation of the plants.

Herbarium vouchers are kept in PRC, some duplicates in CB and also in the private her-
barium of the first author. Plant species nomenclature follows Frey et al. (1995), excluding
that of the Asplenium trichomanes group, for which the authorities are given when first
mentioned in the text.

Flow cytometry

All the plants analysed by flow cytometry were also included in the morphometrical stud-
ies. Whole plants with rthizomes were stored in plastic bags at 4°C; their DNA ploidy level
was determined within seven days.

DNA ploidy level was estimated using a Partec PA II flow cytometer (Partec GmbH,
Miinster, Germany) and the two-step procedure of nuclei isolation, originally described by
Otto (1990) and partially modified by Suda & Travnicek (2006). In total, 340 samples
from 47 localities (about 5-10 plants per locality) were analysed. Diploid sample of
Asplenium trichomanes, verified by chromosome counting (locality 21, sample 46-5, n =
ca 36" — counted by V. Jarolimov4), was used as an internal standard. Approximately
50 mg of tissue from the leaves (without sporangia) of fresh plants were chopped together
with the leaf tissue of the internal standard plant, using a fresh razor blade, in a Petri dish
containing 0.5 ml ice-cold Otto I buffer (0.1 M citric acid, 0.5% Tween 20). The suspen-
sion was filtered through a nylon mesh (42 um). After an incubation period (10-15 min at
room temperature with occasional shaking), the staining solution containing 1 ml Otto II
buffer (0.4 M Na,HPO, . 12 H,0), fluorochrome (4 ug/ml DAPI) and 3-mercaptoethanol
(2 ug/ml) was added. The staining lasted 1-2 min. The cytometer was adjusted so that the
fluorescence of GO/G1 nuclei of the diploid A. trichomanes subsp. trichomanes was local-
ized on channel 200. Fluorescence of at least 4000 nuclei was recorded and the coefficient
of variation for each analyzed plant was calculated.

Morphometry

We used 463 plants for the multivariate analyses of morphological characters (A. tricho-
manes subsp. trichomanes — 43 plants; A. t. subsp. quadrivalens — 329 plants; A. t. subsp.
pachyrachis — 50 plants; A. t. subsp. hastatum — 41 plants). In this study, all plants from
each locality are analysed as independent observations in order to prevent the creation of
mixed population samples (Lovis & Reichstein 1985, Jessen 1995, Stark 2002). Only
plants with developed sori were collected. Plants with completely aborted spores (poten-
tial hybrids) were not included in the analysis (30 plants).

Twenty-two morphological and micromorphological characters were measured (Table 1)
on fertile plants collected in the field. All diagnostic characters presented in the literature,
as well as additional, potentially useful characters were included in our study. Spore size
was measured using a light microscope at a magnification of 1000x, with a precision of
Ium. Spore size (exospore length) is the average of the measurements of 20-30 untreated
air dry spores from each plant. Annulus length was measured at a magnification of 100x,
with a precision of 10 um. Untreated dry sporangia were examined using a light micro-
scope and whole orange-brown bold cells of stretched/bent annulus were measured on an
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Table 1. — Morphological characters used in the multivariate analyses (PCA and LDA).

Acronym Character

anulen mean sporangium annulus length [um] / mean of 5 annuli
clspor sporangium annulus type stretched (0), bent (1)

diaur pinnae not auriculate (0), pinnae biauriculate (1)

edge pale margin of pinnae, absent (0) vs. present (1)

enpilen terminal pinna length [mm]

enpiwid terminal pinna width [mm]

form fronds pressed agains the substrate (0), fronds upright (1)
hairpin glandules of dorsal side of pinnae, absent (0), present (1)
ind1pi number of sori on the lowest pinna

int7/8 distance between the pinnae at 7/8 of lamina [mm]

lam lamina length [mm]

lamend lamina not tapered (0), lamina tapered (1) at terminal part
overpi pinnae not overlapping (0), pinnae overlapping (1)
pil/2len pinna length at 1/2 of lamina [mm]

pil/4len pinna length at 1/4 of lamina [mm]

pisum number of pinna pairs per lamina

rhaes rachis type: erect or arched (0), rachis sigmoidal (1)
rhaled rachis wings without distinct papillas (0), vs. with distinct papillas (1)
rhawid rachis width in the middle of lamina [mm] / mean of 5 laminas
scalen rhizome scales length [mm] / mean of 5 scales

scaur rhizome scales appendage, absent (0) vs. present (1)
sporlen spore length [um] / mean of 20-30 exospores

annulus. Complete, untreated scales, separated from the terminal part of rthizome (central
part of leaf rosette) using tweezers, were measured using a light microscope, at a magnifi-
cation of 25x, with an accuracy of 125 um. Rhizome scale appendages were measured in
a similar manner, with only multicellular appendages considered. Rachis width was mea-
sured in the middle, using a light microscope at a magnification of 25x, with an accuracy
of 125 um. Dimensions of annulus, scales and rachis are averages of five independent
measurements per individual. Pale margin was recorded as present only if the leaf had
more than three continuous rows of hyaline cells at its margin.

DNA ploidy level was used, in combination with the spore length, annulus type, and
growth form to classify plants into four subspecies. Consequently, these characters were
not included in the discriminant analyses used to define the groups. But these characters
were used (except DNA ploidy level) in the principal component analysis, which is de-
scriptive.

Data analysis

Prior to running multivariate analyses, quantitative data were log-transformed [x’ = In (x + 1)]
to bring their distribution closer to the normal distribution. Qualitative characters were
coded as binary (dummy) variables.

(1) Principal components analysis (PCA) was applied to the primary data matrix con-
taining all recorded morphological characters. PCA based on a correlation matrix was
used. PCA provided an insight into the overall pattern of variation and uncovered morpho-
logical discontinuities among the taxa studied. For PCA, CANOCO for Windows (ter
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Braak & Smilauer 2002, Leps & Smilauer 2003) was used and the results were visualized
using CanoDraw for Windows 4.0 (ter Braak & Smilauer 2002).

(2) Linear discriminant analysis (LDA; Klecka 1980, Krzanowski 1990) was used to
find morphological characters giving the best separation of the a priori distinguished taxa.
To understand, which morphological characters contribute to individual splits separating
the four taxa, several discriminant analyses were performed on different subsets of the
whole data set. In the first step (i), DNA ploidy level and spore size, which differs greatly
between ploidy levels (see point 5 below), defined the two groups of diploids and
tetraploids and consequently, DNA ploidy level and length of spores (sporlen) were ex-
cluded as predictors in this LDA. In the second step (ii), tetraploid plants were classified
according to whether the sporangium is stretched and bent (and the clspor character was
not used as a predictor). Finally, (iii) tetraploid plants with stretched sporangia were
grouped according to their growth form (and the form character was therefore excluded).
To survey overall data variability, another LDA was computed distinguishing all four taxa,
and with all the grouping characters (DNA ploidy level, length of spores — sporien, type of
annulus — clspor, and the type of growth form — form) excluded as canonical predictors.
The linear discriminant function was then calculated and its predictive ability tested by
cross-validation. Computations of discriminant analyses were carried out in the
STATISTICA 5.5 software package (StatSoft 1998).

(3) Summary statistics were used to compare taxa. Within each group the mean, stan-
dard deviation, minimum and maximum values, and 5% and 95% percentiles were com-
puted for selected characters important for taxa determination (Appendix 2).

(4) Differences in the taxonomically interesting characters among taxa were evaluated
by an analysis of variance (ANOVA); post-hoc comparisons among taxa were carried out
by Tukey’s honest significant difference test.

(5) ANOVA analyses were also used to test the strength of the relationship between
ploidy level and the morphological characters commonly reported to differ between ploidy
levels, using the plants with ploidy level verified by flow cytometry. Both the summary sta-
tistics and ANOVA analyses were computed using STATISTICA 5.5 (StatSoft 1998).

Results
Flow cytometry

Flow cytometry analysis detected diploid, triploid and tetraploid plants (Fig. 2, Table 2,
Appendix 1). A total of 29 diploid plants were found at nine localities. Only three triploid
plants were found, each at a separate locality. The majority of the plants analysed were
tetraploids (308 plants), found at 42 localities. The coefficient of variation ranged from
1.3% to 2.6% for the analysed diploid plants, from 1.9% to 2.6% in the triploid plants, and
from 1.6% to 3.7% in the tetraploid plants. Diploid and tetraploid plants co-occurred at
two localities (nos 32 and 46). At another three localities (12, 26, 35; Fig. 3), diploid,
triploid and tetraploid individuals co-occurred. No hexaploid cytotype was detected.

Principal components analysis (PCA)

PCA revealed clear morphological differentiation among individual plants (Fig. 4). The
ordination diagrams in Fig. 4A and Fig. 4C visualize by different symbols the four taxo-
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Table 2. — Summary of flow cytometry characteristics of the ploidy levels in the Asplenium trichomanes group.
N — number of samples; 2C ratio + s.d. — mean somatic relative nuclear DNA content (sample/standard ratio of
samples + standard deviation; diploid A. . subsp. trichomanes was used as internal standard = 1); 2C min/max —
minimum and maximum values of 2C ratio; CV—range values of coefficient of variance of sample peaks.

DNA ploidy level N 2C ratio + s.d. 2C min/max CV (%)
2x 29 1 1.000/1.000 1.6-2.6
3x 3 1.511+0.008 1.502/1.518 1.9-2.6
4x 308 2.053+0.053 2.000/2.142 1.6-3.7

nomic groups distinguished by the adopted determination characters (DNA ploidy level,
spore length, annulus type, and growth form). The first four principal components (axes)
explained more than 56% (23.9%, 14.9%, 9.5% and 8.5%, respectively, for first to fourth
axes) of the total variation in the morphological characters of all specimens. The first axis
is correlated with characters such as sporangium annulus type, pale margin to pinnae,
rachis type, mean sporangium annulus length, growth form, lamina length and distance
between the pinnae at 7/8 of lamina (clspor, edge, rhaes, anulen, form, lam, lamend,
int7/8), and the second PCA axis with characters such as pinna length at 1/2 of lamina,
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Fig. 2. — Histogram of relative DNA content obtained after analysis of DAPI-stained nuclei isolated from
Asplenium trichomanes leaf tissues. Simultaneous analysis of diploid (Peak 1 — Asplenium trichomanes subsp.
trichomanes, CV = 1.51%), triploid (Peak 2 — A. t. nothosubsp. lusaticum, CV = 1.95%) and tetraploid (Peak 3 —
A. t. subsp. pachyrachis, CV — 2.46%) plants from locality 35.
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Fig. 3. — Distribution of ploidy levels of the Asplenium trichomanes complex in the study area: O localities with
only diploid plants; A localities with only tetraploid plants; A localities with diploid and tetraploid plants; @ lo-
calities with diploid, triploid and tetraploid plants.

rachis width in the middle of lamina, terminal pinna length and auriculate/nonauriculate
pinnae (pil/2len, rhawid, enpilen, diaur). The third and fourth axes are very similar in the
total variation explained and also in their ability to separate diploid and tetraploid plants,
albeit in a slightly different manner. The third axis is uniquely correlated with the distance
between pinnae at 7/8 of lamina length and the width of rachis in the middle of the lamina
(int7/8, rhawid). On the other hand, the fourth axis correlates with the presence of
auriculate pinnae, of overlapping pinnae and of rhizome scale appendages (diaur, overpi,
scaur). As the rather weak separation of diploid and tetraploid plants is more visible along
the fourth axis, this axis is presented in Fig. 4C and 4D.

PCA results suggest three distinct groups of plants, with only a slight overlap at their
margins. Two of these groups correspond to morphologically defined tetraploid taxa A. ¢.
subsp. hastatum and A. t. subsp. pachyrachis. The last group contains both diploid and
tetraploid plants, corresponding to A. £. subsp. trichomanes and A. t. subsp. quadrivalens,
respectively; these two taxa are not so clearly separated morphologically.

Discriminant analysis

Hypotheses about the pattern in variation suggested by the PCA results and cytometric
analysis were tested using LDA. Three analyses were carried out to find the best discrimi-
nating characters for the groups/taxa defined at different hierarchical levels. Differences
between diploid and tetraploid plants were examined in the first step. The plants not ana-
lysed by flow cytometry were classified using the length of spores, which corresponds
very closely to DNA ploidy level (Fig. 5). The characters most strongly correlated with the
canonical axis separating diploid and tetraploid plants were: the presence of papillas on
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Fig. 4. — PCA ordination of specimens (A, C) and characters (B, D) of the Asplenium trichomanes complex
(@ subsp. trichomanes, + subsp. quadrivalens, A subsp. hastatum, ® subsp. pachyrachis). PCA ordination for
axes 1 and 2 (A, B) and axes 1 and 4 (C, D)

rachis wings (rhaled), length of the annulus (anulen), length of the terminal pinna
(enpilen), distance between bases of the pinnae at 7/8 of the lamina length (int7/8), width
of the terminal pinna (enpiwid) and the presence of scale appendages (scaur) (Table 3).
Similarly in the second LDA (analysis of tetraploids only, classified by their annulus type),
characters best correlated with the canonical axis separating A. 7. subsp. quadrivalens
(with stretched type of annulus) from the other taxa (with bent type of annulus) were
growth form of plant (form), presence/absence of pale margin to pinnae (edge),
auriculate/nonauriculate pinnae (diaur), tapering/nontapering lamina at the terminal end
(lamend) and presence/absence of scale appendages (scaur). In the last LDA (analysis of
tetraploids with bent annuli, classified by the type of growth form — form), the differences
between A. t. subsp. hastatum (fronds upright) and A. t. subsp. pachyrachis (fronds
pressed against the substrate) were examined. Characters best correlated with the canoni-
cal axis were the presence/absence of a pale margin to pinnae (edge), shape of rachis
(rhaes), auriculate/nonauriculate pinnae (diaur), overlapping/nonoverlapping pinnae
(overpi) and pinnae length at 1/4 of the lamina length (pil/4len) (Table 2). Results of the
overall LDA, with all the group-defining characters (DNA ploidy level, spore length, an-
nulus type, and growth form) excluded as predictors, are given in Fig. 6.
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Table 3. — The five best correlated characters in the three LDAs, which represent the three steps in the differentia-
tion among four taxa. Factor = canonical coefficients of the linear discriminant function.

Step 1 Step 2 Step 3
Characters Factor Characters Factor Characters Factor
rhaled -0.812 form 0.348 edge -0.600
anulen -0.304 edge -0.287 rhaes -0.499
int7/8 0.206 diaur -0.257 diaur 0.403
enpiwid -0.142 lamend 0.213 overpi -0.193
scaur -0.112 scaur 0.211 pil/dlen 0.184
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Fig. 5. — Box & whisker plot of one-way ANOVA (F =328.5, P <0.001) of the mean spore length (sporien) of in-
dividual taxa of the Asplenium trichomanes group in the Czech Republic. 1 — A. 1. subsp. trichomanes (diploid),
2 — A. t. subsp. quadrivalens (tetraploid), 3 — A. . subsp. pachyrachis (tetraploid), 4 — A. t. subsp. hastatum
(tetraploid). Letters at the bottom indicate the results of the Tukey HSD test, taxa labelled with the same letter do
not differ significantly (P > 0.01). Taxa were determined based on the DNA ploidy level, spore length, annulus
type, and growth form used in the discriminant analysis.

Classification function (linear discriminant function) was calculated for all the taxa ex-
amined. Classificatory precision of this function was estimated using cross-validation, and
posterior probabilities of mis-classification were obtained. All the taxa studied were clas-
sified correctly in more than 93% of cases. Posterior probabilities for individual taxa are
given in Table 4.
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Fig. 6. — Linear discriminant analysis of individual plants of all four subspecies of the Asplenium trichomanes
complex. The characters sporlen, clspor, form and ploidy level were used for delimiting particular groups of taxa
and were excluded from this analysis.

Table 4. — Cross-validation results for the LDA using the full dataset of the Asplenium trichomanes complex. Pre-
dicted group membership refers to the percentage of observations entering cross-validation, classified in the par-
ticular group.

Actual group Predicted group membership

subsp. trichomanes  subsp. quadrivalens — subsp. pachyrachis subsp. hastatum

subsp. trichomanes 93.0% 7.0% 0.0% 0.0%
subsp. quadrivalens 1.8% 96.0% 1.2% 0.9%
subsp. pachyrachis 0.0% 0.0% 100.0% 0.0%
subsp. hastatum 0.0% 2.4% 0.0% 97.6%
Discussion

Recognized taxa

Three different values of DNA amount obtained by flow cytometry correspond with the
three ploidy levels recorded among the plants. Nevertheless, the number of chromosomes
was verified only for the diploid level because of the difficulty of counting of chromo-
somes at higher ploidy levels. For this reason, we consider diploids, triploids and
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tetraploids in terms of DNA ploidy level (Suda et al. 2006). Tetraploids are the most fre-
quent DNA ploidy level in the study area, which is probably also the case in other parts of
Europe. Based on morphological characters and DNA ploidy level, four types were distin-
guished in the Czech Republic, largely corresponding to the subspecies recognized in
other European regions (Reichstein 1984, 1997, Viane et al. 1993, Frey et al. 1995, Jessen
1995). Diploid type corresponds to A. t. subsp. trichomanes. Distribution of this subspe-
cies is scattered and restricted to siliceous and serpentine rocks. In C Europe, another dip-
loid taxon A. ¢. subsp. inexpectans is rarely recorded in Slovakia and Austria (Lovis 1964,
Derrick et al. 1987, Bennert et al. 1989, Jessen 1991). In the Czech Republic, this taxon
has not been discovered, in spite of the revision of a large number of specimens from
Czech herbaria (Ekrt 2008). This taxon usually grows on limestone and dolomite rocks. In
the Czech Republic, such habitats are very infrequent, so it is still possible that subsp.
inexpectans is unrecorded due to its rarity.

Tetraploid A. t. subsp. quadrivalens was found to be the most common subspecies of
A. trichomanes in the Czech Republic. This finding fully corresponds to the situation in
other parts of the distribution area of the A. trichomanes group (Nyhus 1987, Hilmer 2002,
Stark 2002). Asplenium t. subsp. quadrivalens occurs on both siliceous and calcareous
rocks, and is also very frequent in secondary habitats (e.g., man-made walls, quarries). The
other two tetraploid taxa, A. t. subsp. pachyrachis and A. t. subsp. hastatum, are very rare in
the Czech Republic because of their dependency on limestone rocks. They are more com-
mon in neighbouring countries, where large limestone regions occur, e.g. in Slovakia and
Austria (Jessen 1995).

Diagnostic value of morphological characters

Multivariate analysis of morphological characters demonstrated that the members of A.
trichomanes group can be distinguished, but multiple characters are needed for reliable
determination. Many morphological characters show considerable variation, as in other
polyploid complexes of the Asplenium genus, such as the A. obovatum (Steinecke &
Bennert 1993, Herrero et al. 2001) or A. lepidum groups (Brownsey 1976). High character
variability complicates determination of the taxa in such complexes and consequently
leads to their unclear treatment in local floras in certain countries (Futak 1966, Kiisa 1988,
Mirek et al. 1995, Ciocarlan 2000, Kubét 2002). Our multivariate morphometric analysis
shows that the most similar taxa are the diploid A. z. subsp. trichomanes and the tetraploid
A. t. subsp. quadrivalens. Their very close relationship was mentioned by Bouharmont
(1972), who proposed that subsp. quadrivalens had probably arisen from subsp.
trichomanes by autopolyploidization. There are many morphological characters common
to both taxa. Characters which are most useful for their distinction are those depending
strongly on the DNA ploidy level, e.g. spore size or annulus length. The evolutionary rela-
tionships between A. t. subsp. pachyrachis and A. t. subsp. hastatum have not been clari-
fied. Molecular markers or nuclear DNA content might be useful tools in future studies
and provide a better understanding of the evolution of the Asplenium trichomanes group.
Presence of qualitative characters, such as the fringed margins of rhizome scales, is typ-
ical for particular taxa. Scale appendices (scaur) occurred frequently in A. z. subsp.
quadrivalens (> 70% of the plants), but only very rarely (about 10% of the plants) in A. ¢.
subsp. trichomanes or A. t. subsp. hastatum, and not at all in A. t. subsp. pachyrachis (Ta-
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Table 5. — Frequency of the reference state (value 1) of individual binary character across the taxa studied. Nature
of the reference state is given in parenthesis following the character code in the first column.

Character Taxon (subspecies)
trichomanes  quadrivalens  pachyrachis hastatum

clspor (bent annulus) 0% 8.3% 100% 92.9%
diaur (pinnae biauriculate) 0% 0.9% 11.8% 97.6%
edge (pale margin of pinnae) 0% 1.2% 98.0% 7.1%
form (plant upright) 100% 100% 2.0% 83.3%
hairpin (presence of glandules) 79.5% 87.1% 100% 100.0%
lamend (lamina tapered at terminal part) 79.1% 75.5% 3.9% 14.3%
overpi (pinnae overlapping) 0% 26.1% 82.4% 16.7%
rhaes (rachis sigmoidal) 0% 8.9% 98.0% 7.5%
rhaled (prominent papillas on rachis wings) 7.0% 97.9% 93.8% 97.6%
scaur (presence of scales appendage) 14.3% 73.5% 0% 9.8%

ble 5). This character is not mentioned in previous studies. Pale leaf margin, consisting of
a zone of distinct hyaline cells (edge), is a character typical of A. t. subsp. pachyrachis
(Jessen 1999). In our study, it occurred in the majority (ca 98%) of the plants in this taxon
(Table 5), but was not well developed in other taxa.

Great variation was found in characters strongly related to DNA ploidy levels (i.e.,
spore and annulus size). An essential character for the determination of diploid vs.
tetraploid taxa is a difference in mean spore length (sporlen) (Fig. 6, Appendix 2). Al-
though individual values may be variable, mean spore size of the tetraploid taxa (30-39
um) was significantly (F =648.91; P <0.01) higher than that of the diploids (25-29 pum), in
the analysis of plants with ploidy level verified by flow cytometry. A slightly wider range
of these values for diploid and tetraploid taxa is reported in other papers (Nyhus 1987,
Viane et al. 1993, Hou & Wang 2000, Hilmer 2002, Kubat 2002, Stark 2002), but these pa-
pers cite a similar separation in spore size between diploid and tetraploid taxa. According
to the results of the analysis of variance (for all plants and taxa), mean spore size seems to
be different between tetraploid and other taxa (F = 328.5; all combinations of Tukey’s
HSD test P <0.001). However, large overlaps in spore size prevent use of this character for
determination (Appendix 2). ANOVA results suggest that the mean spore size differs sig-
nificantly also between all the tetraploid taxa (P < 0.001 for all pairwise comparisons us-
ing Tukey’s HSD test), but they cannot be distinguished reliably by this character due to
the large overlap in the measurements (Appendix 2).

Annulus length (anulen) was also significantly different between DNA ploidy levels (F
= 171.31, p < 0.01, for plants with verified ploidy level). Mean length of annuli of the
tetraploid A. ¢. subsp. quadrivalens (260-340 um) was significantly (P < 0.01) longer than
those of the diploid A. t. subsp. trichomanes (220-290 um). Similar ranges for these two
taxa were found by Nyhus (1987). The highest (and widely overlapping) variation in an-
nulus lengths (roughly 280—420 pum) was found in two tetraploid subspecies A. t. subsp.
pachyrachis and A. t. subsp. hastatum (Appendix 2), which were also the only pair with
non-significant difference in the Tukey HSD comparisons. Annulus length character is
usually ignored by other authors.

All plants examined had two wings on the rachis. These wings consist of a large num-
ber of either enlarged or minute papillas (rhaled). This study found a strong relation be-
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Fig. 7. — SEM pictures of the distinct flat papillas on rachis wings of the diploid A. . subsp. trichomanes (A) and
prominent papillas of the tetraploid A. 7. subs. hastatum (B). Scale bars are 100 pm.

Fig. 8. — SEM pictures of the stretched type of sporangial annulus (clspor) in A. #. subsp. quadrivalens, scale bar is
100 um (A) and of the bent type of sporangial annulus inA. ¢. subsp. pachyrachis, scale bar is 50 pm (B).

tween DNA ploidy level and the presence of enlarged papillas. Light, flat, minute and dis-
creet papillas on the rachis wing are typical of the diploid A. ¢. subsp. trichomanes (present
in ca 97% of plants), whereas the tetraploid taxa have enlarged, bulging, yellow or red-
dish-orange papillas on their wings (94-98% of plants; Fig. 7, Table 5). This character is
not recognized in previous studies.

Another important morphological character is the shape of the annulus (clspor) after
sporangial dehiscence. The majority of mature sporangia of A. t. subsp. pachyrachis and
A. t. subsp. hastatum open at dehiscence (Fig. 8, Table 5), but later the annulus returns to
its original position and becomes bent (Moran 1996). Some sporangia remain undehisced
for a long time after maturation. Such sporangia resemble those of e.g., the Asplenium
lepidum group (Brownsey 1976, 1977). This mechanism is supposed to result in a greater
proportion of spores remaining within the immediate colonization area. This is considered
to be an adaptive advantage for plants occupying highly specialized chasmophyte habitats
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(Brownsey 1976, 1977). On the other hand, the annulus of mature sporangia of A. t. subsp.
trichomanes and A. t. subsp. quadrivalens is usually stretched after the dehiscence of
a sporangium. Annulus shape of mature sporangia is easily distinguished in herbarium
material and living plants. Similarity of the spore dispersal mechanism in A. . subsp.
trichomanes and A. t. subsp. quadrivalens could be a consequence of a similar evolution-
ary history (autopolyploidization, see above). The first record of stretched/bent annulus in
the Asplenium trichomanes group is that of Jessen (1995, 1999).

Number of chromosomes (ploidy level) is the principal character for identifying dip-
loid and tetraploid taxa. But in various floras and keys, rhizome scale length (scalen) is of-
ten suggested as a character well correlated with the ploidy level and useful for diploid and
tetraploid taxa discrimination (Fischer et al. 2005, Frey et al. 1995). Nevertheless, we find
no clear differences in the mean length to the scales of diploid and tetraploid taxa. The dif-
ference was only marginally significant (F = 54.62; P < 0.05) for plants whose ploidy level
was verified by flow cytometry. There was a strong overlap between the values for the two
groups and variation ranges were also too wide (Fig. 9). The only reliable (P < 0.001; F =
24.3) difference in scale length was found between A. t. subsp. quadrivalens and the three
other taxa (Fig. 9). It is worth noting that the scale lengths of the tetraploid A. z. subsp.
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Fig. 9. — Box & whisker plot of one-way ANOVA (F = 24.3) of the mean rhizome scale lengths (scalen) of indi-
vidual taxa of the Asplenium trichomanes group in the Czech Republic. 1 — A. t. subsp. trichomanes, 2 — A. t.
subsp. quadrivalens, 3 — A. t. subsp. pachyrachis, 4 — A. t. subsp. hastatum. Letters at the bottom indicate the re-
sults of the Tukey HSD test, taxa labelled with the same letter do not differ significantly (P > 0.01).
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pachyrachis and A. t. subsp. hastatum are often located within the intervals of the mean
values usually reported for diploid taxa. Similarly, Lovis (1964) records that rhizome scale
lengths are highly variable in some taxa (in diploid A. z. subsp. trichomanes and tetraploid
A. t. subsp. quadrivalens) and must be therefore used with care. These taxa can be com-
pared only if all but the largest scales are ignored, but this is not an objective approach
(Lovis 1964). That rhizome scale length is unsuitable for practical determination of dip-
loid and tetraploid taxa in the A. obovatum group is also reported by Steinecke & Bennert
(1993).

Hybridization

Hybrids in the Asplenium genus are characterized by completely aborted spores and usu-
ally intermediate morphological characters (Reichstein 1981, 1984, Nyhus 1987, Jessen
1995). Plants with completely aborted spores were found also in this study. These plants
occurred at localities where several taxa co-existed. Another prominent feature of these
plants was their robust habitus, possibly due to an heterosis effect (Reichstein 1981). Flow
cytometry revealed two DNA ploidy levels in the plants with aborted spores. Triploids
were found only at three localities, where the diploid A. t. subsp. trichomanes and
tetraploid A. t. subsp. quadrivalens occurred together. The joint occurrence of both sub-
species and their triploid hybrid, formally called Asplenium trichomanes nothosubsp.
lusaticum, is also reported from other parts of Europe (Reichstein 1981, Nyhus 1987,
Stark 2002). The subsp. trichomanes grows only on siliceous and serpentine rocks, where
the rare taxa (subsp. pachyrachis, subsp. hastatum) do not occur. For this reason, other
possible triploid hybrid combinations cannot be established or they are at least very rare in
the field.

Tetraploid hybrids were found at the localities where at least two tetraploid taxa co-oc-
curred. Asplenium trichomanes nothosubsp. lovisianum S. Jess. (subsp. hastatum x subsp.
quadrivalens) (17 plants from localities 9, 38, 39, 40, 41, 43, see Appendix 1) is frequent
in the majority of localities of the parental taxon A. ¢. subsp. hastatum. On the other hand,
the presence at these localities of A. trichomanes nothosubsp. moravicum S. Jess. (subsp.
hastatum x subsp. pachyrachis) (four plants from localities no. 9 and 39) and A.
trichomanes nothosubsp. staufferi Lovis et Reichstein (subsp. pachyrachis x subsp.
quadrivalens) (five plants from localities no. 8, 28, and 44; Appendix 1) is very rare. These
hybrid taxa were found only at localities where A. t. subsp. pachyrachis was present.

Determination key

The most suitable combinations of morphological characters, inferred from the results of
the morphometric analyses, are used in the following key for determining the taxa of the
Asplenium trichomanes group in the Czech Republic. Note that only the use of fertile
plants will result in reliable determination.

la Spores completely aDOTTEA...........oouivieuiiiiiiiieiiiceeee e hybrids
1b Spores fully dEVEIOPEA..........c.evuiieiieiiiiieecee ettt s 2
2a Annulus after dehiscence of sporangium usually stretched; rachis straight or slightly curved; length of the
pinnae gradually decreasing towards the apex, pinnae oblong or suborbicular, rarely auriculate....................... 3
2b Annulus after dehiscence of sporangium usually bent; rachis arched or sigmoidal; length of the pinnae not
gradually decreasing towards the apex; pinnae triangulate, often biauriculate or deltoid.............cccocoovevninninin 4

43



Ekrt & Stech: Revision of the Asplenium trichomanes group 341

3a Distance between pinnae stalks 3—7 mm (near the apex of the lamina), terminal pinna 1.5-4 mm wide; rachis
wings without distinct, light yellow papillas; rhizome-scale appendages absent, mean annulus length
200-300 pm, mean exospores length 25-29 pm, diploid plants ...........ccccceveveieiniriencnnnd subsp. trichomanes
3b Distance between pinnae stalks 2-4 mm (near the apex of the lamina), terminal pinna 2-7 mm wide, rachis
wings usually with prominent orange papillas, some rhizome-scales with obvious appendages, mean annulus
length 240—430 pm, mean exospores length 30-38 pm, tetraploid plants........... subsp. quadrivalens D. E. Mey.
4a Leaves ascending, pinnae length 6-8 mm, not imbricate, sometimes touching, lower pinnae usually
biauriculate, distinct pale margin absent, rachis +arched.................occceei. subsp. hastatum (Christ) S. Jess.
4b Leaves pressed against the substrate, pinnae length 3—7 mm, usually imbricate or touching, lower pinnae rarely
biauriculate, distinct pale margin present, rachis sigmoidal........... subsp. pachyrachis (Christ) Lovis et Reichst.
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Souhrn

Prezentovany piispévek piinasi detailni morfometrickou a cytometrickou studii skupiny sleziniku ¢erveného —
Asplenium trichomanes L. v Ceské republice. Prittokova cytometrie byla pouZita pro analyzu ploidnich Grovni
rostlin ze 47 studovanych lokalit. Diploidni a tetraploidni rostliny byly nalezeny samostatné na jednotlivych loka-
litach, ale také na spole¢nych lokalitéch. Triploidni rostliny byly nalezeny na tfech lokalitach vZdy spolecné s di-
ploidnimi i tetraploidnimi rostlinami. Morfometrické studium tradi¢né udavanych znakt a znakt novych ukazuje
mozné rozdéleni rostlin studovanych z celého tzemi CR do &ty¥ podskupin. Tyto podskupiny Ize na zaklad& mor-
fologickych, cytologickych a ekologickych charakteristik ztotoZnit se ctyfmi poddruhy: Asplenium trichomanes
L. subsp. trichomanes (2n = 2x = 72), A. t. subsp. quadrivalens D. E. Mey. (2n = 4x = 144), A. t. subsp. pachyra-
chis (Christ) Lovis et Reichst. (2n = 4x = 144), A. 1. subsp. hastatum (Christ) S. Jess. (2n = 4x = 144), které jsou
znamy i z dal3ich Gzemi Evropy. Podrobné rozifeni jednotlivych taxoni na tizemi Ceské republiky je prezentové-
no v samostatném piispévku (Ekrt 2008).

Urcovaci kli¢ (pro ur¢ovani taxont z okruhu Asplenium trichomanes jsou nezbytné fertilni rostliny):

la Vytrusy zcela abortované
Ib Vytrusy vyvinuté .........ccccevvveeriruenencne ettt R
2a Prstenec po puknuti vytrusnice zpravidla napfimeny; listové vieteno vzpiimené nebo slabé obloukovité
zahnuté; délka listkt se vyrazné k vrcholu ¢epele zkracuje; listky obdélnikovité nebo vejcité, vzdy bez ousek 3
2b Prstenec po puknuti vytrusnice zpravidla srpovité zahnuty; listové vieteno srpovité zahnuté nebo esovité
prohnuté; délka listkl se k vrcholu ¢epele zkracuje jen nepatrné; listky trojihelnikovité, casto ouskaté........... 4
3a Vzdalenost mezi fapicky listkd v horni ¢asti Cepele asi 3—7 mm, koncovy listek 1,54 mm $iroky; kiidla na
vieteni s nezfetelnymi svétlymi papilami, oddenkové pleviny s Castymi piivésky, prstenec v priméru 200-300
um dlouhy, vytrusy (exospory) 25-29 um dlouhé, diploidnirostliny ............c.cccceeoiiininncd subsp. trichomanes
3b Vzdalenost mezi fapicky listka v horni ¢asti ¢epele asi 2—4 mm, koncovy listek 2—7 mm $iroky, kiidla na vieteni
s vyraznymi zvétSenymi Zluté oranZovymi papilami, oddenkové pleviny bez privéski, prstenec v priméru
240-430 um dlouhy, vytrusy (exospory) 30-38 um dlouhé, tetraploidni rostliny .....subsp. quadrivalens D. E. Mey.
4a Listy vystoupavé, listky 6-8 mm dlouhé, ojedinéle se navzajem dotykajici, zpravidla v dolni poloviné ouskaté,
okraj listki bez zfetelného svétlého lemu, vieteno ohnuté az + srpovité zahnuté ....subsp. hastatum (Christ) S. Jess.
4b Listy ruZicovité rozprostiené, pfitisknuté k substratu, listky 3—7 mm dlouhé, zpravidla stiechovité se
piekryvajici nebo dotykajici, listky v dolni polovité ojedinéle ouskaté, okraj listkii se zietelnym svétlym
lemem, vieteno zpravidla esovité prohnuté ..............cceecceveeencnnd subsp. pachyrachis (Christ) Lovis et Reichst.
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Appendix 1. — List of Asplenium trichomanes localities of the plants used in the ploidy levels analysis and
multivariate study. 1 — locality number; 2 — country, region, phytogeograpical district with its number (Skalicky
1988) (in parentheses is a quadrant number of the Central European grid mapping program, cf. Ehrendorfer &
Hamann 1965), locality, altitude, latitude, longitude, collector, collection date; 3 — ploidy levels or chromosome
numbers determined by chromosome counting; 4 — determined taxa (T = Asplenium trichomanes subsp.
trichomanes; Q = A. t. subsp. quadrivalens; P = A. t. subsp. pachyrachis; H = A. t. subsp. hastatum; TxQ = A. t.
nothosubsp. lusaticum; HXQ = A. t. nothosubsp. lovisianum; HXP = A. t. nothosubsp. moravicum; PxQ = A. t.
nothosubsp. staufferi).

1

2

1

10

12

13

Czech Republic, C Bohemia, 8. Cesky kras (6050d): limestone debris slope over the
stream in the N part of the Koda reserve, ca 700 m SW of the railway station of Srbsko
village, ca 320 m, 49°55'58"N, 14°07'8"E, leg. L. Ekrt, 6. X. 2002.

Czech Republic, C Bohemia, 8. Cesky kras (6050d): limestone rocks of the mouth of
Cisarska rokle gorge in Koda reserve, ca 500 m SSE of the railway station of Srbsko vil-
lage, ca 230 m, 49°55'53"N, 14°07'59"E, leg. L. Ekrt, 6. X. 2002.

Czech Republic, C Bohemia, 8. Cesk)’/ kras (6051c): limestone rocks over the road from
Karlstejn village to Srbsko village, ca 1.5 km E of the KarlStejn village, ca 210 m,
49°56'N, 14°10'E, leg. L. Ekrt, 6. X. 2002.

Czech Republic, C Bohemia, 8. Cesky kras (6050b): limestone rocks over the road to
Svaty Jan pod Skalou village, ca 400 m N of the Hostim village, ca 210 m, 49°57'50"N,
14°07'51"E, leg. L. Ekrt, 6. X. 2002

Czech Republic, C Bohemia, 8. Cesky kras (6050b): limestone rocks, ca 250 m SW of
the Svaty Jan pod Skalou village, ca 200 m, 49°57'56"N, 14°07'47"E, leg. L. Ekrt, 6.
VIII. 2002.

Czech Republic, E Bohemia, 15b. Hradecké Polabi (5662b): plaener rocks over the
Metuje river, ca 300 m SSE of the railway station of the Nové Mésto nad Metuji town,
ca 280 m, 50°21'01"N, 16°08'30"E, leg. L. Ekrt, 29. IX. 2002.

Czech Republic, S Moravia, 16. Znojemsko-brnénska pahorkatina (6664d): small
limestone cave in the Malhostovicka pecka reserve, ca 1 km SW of the Malhostovice
village, ca 300 m, 49°19'35"N, 16°29'40"E, leg. L. Ekrt, E. Hothanzlova, 23. VIIIL
2004.

Czech Republic, S Moravia, 17b. Pavlovské kopce (7165d): limestone rocks in the
Kocici skala reserve, ca 1.2 km SE of the Bavory village, ca 345 m, 48°49'N, 16°38'E,
leg. L. Ekrt, 5. IV. 2002.

Czech Republic, S Moravia, 17b. Pavlovské kopce (7165b): limestone rocks under the
Sirot¢i hradek ruins, ca 0.4 km NW of the Klentnice village, ca 430 m, 48°50'N,
16°38'E, leg. L. Ekrt, 5. I'V. 2002.

Czech Republic, S Moravia, 17b. Pavlovské kopce (7165b): Martinské stény limestone
rocks, ca 1.2 km SE of the Horni Véstonice village, ca 370 m, 48°52'N, 16°38'E, leg. L.
Ekrt, 5. IV. 2002.

Czech Republic, S Moravia, 17b. Pavlovské kopce (6065b): limestone rocks under the
Dévin hill in the Soutéska valley, ca 0.75 km SW of the Dévin hill, ca 370 m, 48°51'N,
16°38'E, leg. L. Ekrt, 5. IV. 2002.
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Czech Republic, W Bohemia, 28e. Zlutické pahorkatina (5545b): siliceous slate rocks 2x, 3x, Q, T,

over the Manétinsky potok stream, ca 1.1 km S of the Brdo village, ca 375 m,
49°5928"N, 13°15'37"E, leg. L. Ekrt, 4. IX. 2002.

Czech Republic, W Bohemia, 28e. Zlutick4 pahorkatina (5945b): siliceous slate rocks
with a basic enrichment over the Stfela river, ca 1.6 km E of the Kotane¢ village, ca 410
m, 50°0'59"N, 13°18'32"E, leg. L. Ekrt, 4. IX. 2002.

Czech Republic, W Bohemia, 28e. Zluticka pahorkatina (5945b): siliceous slate rocks
in the Stiela river valley, ca 0.7 km SE of the Rabstejn village, ca 375 m, 50°01'45"N,
13°17'55"E, leg. L. Ekrt, 4. IX. 2002.
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15

16

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Czech Republic, C Bohemia, 32. Kfivoklitsko (5949d): calcareous rocks in the
Kabecnice reserve, ca 200 m NE of the Zloukovice village, ca 230 m, 50°01'00"N,
13°57'32"E, leg. L. Ekrt, 7. X. 2002.

Czech Republic, C Bohemia, 32. Kfivoklatsko (5949c¢): siliceous rocks in the W part of
the Brdatka reserve, ca 2 km NE of the Kfivoklat village, ca 405 m, 50°02'54"N,
14°07'47"E, leg. L. Ekrt, 7. X. 2002.

Czech Republic, C Bohemia, 32. Kfivoklatsko (5949c¢): siliceous rocks in the W part of
the Nezabudické skaly reserve, ca 2.5 km SW of the Kfivoklat village, ca 250 m,
50°0121"N, 13°50'9"E, leg. L. Ekrt, 7. X. 2002.

Czech Republic, C Bohemia, 32. Kfivoklatsko (6048b): calcareous rocks in the Certova
skéla reserve, ca 1.5 km SE of the Hracholusky village, ca 250 m, 49°59'50"N,
13°47'30"E, leg. L. Ekrt, 7. X. 2002.

Czech Republic, C Bohemia, 32. Kfivoklatsko (6048c): siliceous rocks in the Jezirka
reserve, ca 2 km SSW of the Skryje village, ca 280 m, 49°56'52"N, 13°45'01"E, leg. L.
Ekrt, 7. X. 2002.

Czech Republic, W Bohemia, 37a. Horni Pootavi (6847¢): gneiss rocks over the road
from Rejstejn village to Annin village, ca 1.5 km N of the Rejstejn village, ca 560 m,
49°0921"N, 13°30'51"E, leg. L. Ekrt, 14. X. 2002.

Czech Republic, W Bohemia, 37a. Horni Pootavi (6846d): gneiss rocks in the PaStecké
skaly reserve, ca 2 km N of the Ceiikova pila colony NNE of the Srni village, ca 600 m,
49°07'32"N, 13°29'35"E, leg. L. Ekit, 14. X. 2002.

Czech Republic, S Bohemia, 37b. SuSicko-horazdovické vapence (6648c): siliceous
rocks with basic enrichment ca 50 m E of the Prachen ruins, ca 1.5 km ESE of the
Horazdovice village, ca 500 m, 49°19N, 13°40'E, leg. L. Ekrt, 9. II1. 2002.

Czech Republic, S Bohemia, 37b. Susicko-horazdovické vapence (6748a): limestone
rocks in the north part of Pucanka reserve, ca 300 m SW of the Hejna village, ca 530 m,
49°17'N, 13°40'E, leg. L. Ekrt, 9. II1. 2002.

Czech Republic, S Bohemia, 37b. Susicko-horazdovické vapence (6747b): limestone
rocks on the SE base of Chanovec hill, ca 1.5 km SW of the Rabi village, ca 615 m,
49°16'N, 13°36'E, leg. L. Ekrt, 10. III. 2002.

Czech Republic, S Bohemia, 37k. Kiemzské hadce (7151b): serpentine rocks of the
Bofinka reserve, ca 1 km WNW of the railway station of Holubov village, ca 490 m,
48°53'N, 14°18'E, leg. L. Ekrt, 13. V. 2002.

Czech Republic, S Bohemia, 37k. Kiemzské hadce (7152a): serpentine rocks of the 2x, 3x,

Holubovské hadce reserve, ca 1.4 km ESE of the railway station of Holubov village, ca
470 m, 48°53'N, 14°20'E, leg. L. Ekrt, 13. V. 2002.

Czech Republic, S Bohemia, 371. Ceskokrumlovské PredSumavi (7052d): siliceous
rocks on the left bank of Vltavariver, ca 1 km SW of the BorSov nad Vltavou village, ca
410 m, 48°55'N, 14°25'E, leg. L. Ekrt, 17. XI. 2001.

Czech Republic, S Bohemia, 371. Ceskokrumlovské Predsumavi (7151d), walls in the
park and building of Jizdarna in area v Cesky Krumlov castle, ca 531 m, 48°48'45"N,
14°18'37"E, leg. L. Ekrt, E. Hofhanzlova, 4. XI. 2004.

Czech Republic, N Bohemia, 55d. Trosecka pahorkatina (5457¢): sandstone rocks with
a basic enrichment, ca 500 m N of the Tachov colony near the Troskovice village, ca
280 m, 50°31'N, 15°13'E, leg. L. Ekrt, 9. VIII. 2002.

Czech Republic, E Bohemia, 58b. Policka kotlina (5463c): plaener rocks called
Poradni skala rock in the MarSovské tdoli valley, ca 1.5 km SE of the MarSov village,
ca 430 m, 50°31'N, 16°12'E leg. L. Ekrt, 27. IV. 2002.

Czech Republic, E Bohemia, 58b. Policka kotlina (5563b): plaener rocks under the Bor
hill, ca 1.5 km S of the Machov village, ca 580 m, 50°29'N, 16°16'E, leg. L. Ekrt, 25. V.
2002.
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32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Czech Republic, E Bohemia, 59. Orlické podhtii (5663d): siliceous mica schist rocks 2x, 4x
cca 1.2 km SW of the Sediviny village, ca 560 m, 50°17'57"N, 16°17'32"E, leg. L. Ekrt,
29. IX. 2002.

Czech Republic, E Bohemia, 59. Orlické podhaii (5763b): walls of the Novy hrad  4x
(Kleckov) ruins, ca 3.5 km NE of the Skuhrov nad Bélou village, ca 480 m,
50°15'11"N, 16°1920"E, leg. L. Ekrt, 29. IX. 2002.

Czech Republic, E Bohemia, 63a. Zambersko (5964a): walls of the Litice ruins near the ~ 4x
Litice nad Orlici village, ca 445 m, 50°5'7"N, 16°21'6"E, leg. L. Ekrt, 22. IX. 2002.

Czech Republic, SE Bohemia, 68. Moravské podhiii Vyso€iny (6660c): gneiss rocks 2x, 3x,
over the Brtnice river, ca 650 m S of the railway station of Piimélkov village, ca435m, 4x
49°20'17"N, 15°44'25"E, leg. L. Ekrt, 19. VIIL. 2004.

o

Czech Republic, S Moravia, 68. Moravské podhiifi Vysociny (7161a): gneiss rocks ca  4x
200 m SW of the Hardeggské vyhlidka lookout, ca 2.8 SSW of the CiZov village, ca 320

m, 48°5123"N, 15°51'35"E, leg. L. Ekrt, 24. VII. 2002.

Czech Republic, S Moravia, 68. Moravské podhuii Vysociny (7161a): siliceous debris ~ 4x
ca 1.5 km W of the Cizov village, ca415m, 48°52'56"N, 15°51'6"E, leg. L. Ekrt, 24. X.
2002.

Czech Republic, S Moravia, 70. Moravsky kras (6666a): limestone rocks of the Pusty — 4x
Zleb gorge, ca 250 m NNE of the crossway Pod Salmovkou, W of the Ostrov
u Macochy village, ca 420 m, 49°22'33"N, 16°4324"E, leg. L. Ekrt, 22. VII. 2002.

Czech Republic, S Moravia, 70. Moravsky kras (6666a): limestone rocks of the Pusty — 4x
Zleb gorge, ca 500 m NNE of the crossway Pod Salmovkou, W of the Ostrov

u Macochy village, ca 440 m, 49°22'N, 16°43'E, leg. L. Ekrt, 22. VII. 2002.

Czech Republic, S Moravia, 70. Moravsky kras (6666¢): limestone rocks over the en-  4x
trance to the By¢i skéla cave, ca 2.2 km W of the Habravka village, ca 350 m, 49°18'N,
16°41'E, leg. L. Ekrt, 22. VII. 2002.

Czech Republic, S Moravia, 70. Moravsky kras (6566¢): limestone rocks near the en-  4x
trance to the Sloupsko-Sostivskd jeskyné cave in the Sloup village, ca 465 m,
49°24'38"N, 16°44'19"E, leg. L. Ekrt, 22. VII. 2002.

Czech Republic, S Moravia, 70. Moravsky kras (6666c¢): limestone rocks of the 4x
Jachymka cave in the Josefovské udoli valley, ca 2 km SW of the railway station of
Adamov town, ca 300 m, 49°18N, 16°40'E, leg. L. Ekrt, 5. V. 2001.

Czech Republic, SE Moravia, 77c. Chiiby (6869d): walls of the Buchlov castle, ca 6.5  4x
km NNW of the Buchlovice town, ca 500 m, 49°628"N, 17°18'40"E, leg. L. Ekrt, 23.
VII. 2002.

Czech Republic, NE Moravia, 84a. Beskydské podhiii (6375¢): walls in the deer-park ~ 4x
of Hukvaldy ruins area, ca 30 m of the entrance, ca 100 m SE of the church of the
Hukvaldy village, ca 355 m, 49°37'22"N, 18°1322"E, leg. L. Ekrt, E. Hofhanzlov4, 24.
VIIL. 2004.

Czech Republic, S Bohemia, 88a. Krilovsky hvozd (6744d): siliceous rocks with aba-  4x
sic enrichment, near the peak Grosser Osser (Ostry) hill, under the chalet, ca 4.3 km
ENE of the Lam village, ca 1 276 m,49°12'12"N, 13°06'38"E, leg. L. Ekrt, 14. X. 2002.

Czech Republic, S Bohemia, 88b. Sumavské plané (7148b): siliceous rocks with a ba- 2x, 4x
sic enrichment in the StoZecka skala reserve, ca 100 m SW of the StoZecka kaple cha-

pel, ca 1.7 km N of the StoZec village, 960 m, 48°52'26"N, 13°49'18"E, leg. L. Ekrt, 15.

X. 2002.

Slovakia, 13. StrdZovské vrchy (6877a), Stlovské skaly, limestone conglomeration — 4x

rocks, ca 2 km SE of the Jablonové village, ca 425 m, 49°10'01"N, 18°34'33"E, leg. L.
Ekrt, 28. IX. 2004.

QT,
QxT

H, Q,
HxQ

H,P,Q,

HxP,
HxQ

H, P,
HxQ

Q. HxQ

H, HxQ

PQ,
PxQ

QT

49



Ekrt & Stech: Revision of the Asplenium trichomanes group 347

Appendix 2. — Results of exploratory data analysis of subspecies of the Asplenium trichomanes complex: 1 —A. t.
subsp. trichomanes, 2 — A. t. subsp. quadrivalens, 3 — A. t. subsp. pachyrachis, 4 — A. t. subsp. hastatum. For char-
acter abbreviations see Table 1.

Character Group S.D Minimum 5% percentile ~ Mean 95% percentile  Maximum
anulen 1 20.95 206 222 249.63 290 306
(um) 2 25.00 240 262 298.29 340 430

3 41.84 158 284 341.98 400 410

4 37.77 292 300 337.30 424 434
enpilen 1 2.00 2 3 591 9 12.5
(mm) 2 1.80 2 3.5 6.24 9.5 13

3 1.39 1.5 3 4.44 6.5 8

4 2.08 1 1.5 451 9 9
enpiwid 1 0.90 1 1.5 2.44 4 5
(mm) 2 1.47 1 2 3.75 6.5 10

3 1.48 1 1.5 3.59 6 7

4 1.51 1 1 341 6 7
ind1pi 1 0.47 0 0 0.13 2 2

2 0.37 0 0 0.08 1 2

3 1.05 0 0 0.91 3 3

4 1.41 0 0 0.79 4 6
int7/8 1 1.55 1 2.5 4.60 7.5 8
(mm) 2 0.93 0.5 2 3.15 4.5 7

3 0.72 1 1.5 2.39 3.5 4.5

4 0.66 1.5 2 2.77 4 4.5
lam 1 50.14 43 47 126.81 197 234
(mm) 2 38.16 6.5 65 118.01 186 248

3 23.44 16 34 68.06 118 125

4 30.41 44 56 106.81 154 188
pil/2len 1 1.06 2.5 3 4.59 6.5 7
(mm) 2 1.23 2.5 3.5 5.20 7 11

3 1.34 1.5 3 5.01 7 8.5

4 1.02 4 6 6.99 8 9.5
pil/dlen 1 0.96 2 2.5 3.65 5 6
(mm) 2 1.13 2 2.5 4.16 6 8

3 1.25 1.5 2 4.08 6.5 7

4 1.44 3.5 4 6.21 8.5 9
pisum 1 7.09 9 12 22.60 31 40

2 542 9 16 24.23 33 38

3 3.99 8 11 17.82 25 26

4 4.36 10 13 21.10 27 28
rhawid 1 0.09 0.22 0.25 0.39 0.51 0.61
(mm) 2 0.15 0.07 0.30 0.40 0.54 0.60

3 0.07 0.23 0.31 0.43 0.55 0.56

4 0.09 0.28 0.29 0.46 0.58 0.63
scalen 1 0.45 1.35 1.48 2.21 2.83 2.90
(mm) 2 0.45 1.68 2.08 2.76 347 4.85

3 0.48 1.50 1.6 241 33 3.83

4 0.61 1.60 1.68 2.48 3.63 4.58
sporlen 1 0.91 25.03 25.47 26.91 28.23 28.60
(um) 2 1.44 29.23 31.56 33.77 36.43 38.20

3 1.58 29.80 30.23 32.69 35.33 36.07

4 1.38 31.20 32.47 35.18 36.67 38.73
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Rozsifeni a problematika taxonu skupiny Asplenium
trichomanes v Ceské republice

Distribution and problematic of taxa of the Asplenium trichomanes
group in the Czech Republic

Libor Ekrt

Katedra botaniky, Prirodovédecka fakulta, Jihoceska univerzita, Branisovskad 31,
370 05 Ceské Budéjovice, e-mail: libor.ekrt@gmail.com

Abstract

The distribution of taxa of the Asplenium trichomanes group in the Czech Republic was studied. Collecti-
ons of 32 public herbaria were visited and a total of 1477 specimens examined. The four taxa A. trichoma-
nes subsp. trichomanes, A. trichomanes subsp. quadrivalens, A. trichomanes subsp. pachyrachis, A.
trichomanes subsp. hastatum and four hybrid combinations were recorded from the Czech Republic. An
overview of morphological characters, distribution maps and a brief summary of habitat preferences and to-
tal distribution of the taxa are presented.

Keywords: Aspleniaceae, Central Europe, geographical distribution, Pteridophyta

Nomenklatura: Kubatetal (2002), taxony komplexu 4. trichomanes jsou pii prvni zmince v textu
uvedeny s autorskymi zkratkami

Uvod

Skupina (komplex) Asplenium trichomanes bezesporu patii mezi jednu z taxonomicky
obtizi je velka podobnost morfologie trofosporofylu, relativné nizky pocet vhodnych de-
terminaénich znak a jisty podil hybridizace v oblastech kontaktu vice taxond. Dal§im di-
vodem obtizné determinace jednotlivych taxonli komplexu je skutenost, ze vétSina
pouzivanych znakul jsou znaky kvantitativni a pfevazné mikroskopické.

Na uzemi stfedni Evropy bylo v ramci komplexu Asplenium trichomanes dosud zazna-
menano pét cytologicky, morfologicky a ekologicky odlisitelnych taxont, které jsou v ev-
ropské literatute klasifikovany pfedevsim na urovni poddruhti. Jsou zde znamy cytotypy
diploidni, triploidni, tetraploidni a na izemi zapadni Evropy byly vzacné zaznamenany i
cytotypy hexaploidni (Manton 1950, Lovis 1964, Bennert & Fischer 1993).

V Kvétené Ceské republiky nebyly jednotlivé taxony v ramci komplexu Asplenium tri-
chomanes dostatecné rozliSovany (Kiisa 1988). V Ceské literatufe prvni, avSak neuplny
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prehled problematiky podal Dostal (1989), ktery pouzil t¢émét doslovny pieklad z némecké
flory ,,Ilustrierte flora von Mitteleuropa® (Reichstein 1984). Nov¢jsi, ale velmi stru¢né
poznatky, predklada K1i¢ ke kvétend CR (Kubat in Kubat et al. 2002).

V ramci zpracovani taxonomické problematiky skupiny sleziniku ¢erveného (4spleni-
um trichomanes) na uzemi Ceské republiky (Ekrt 2003, Ekrt & Stech 2008) bylo také de-
tailné sledovano rozsifeni jednotlivych taxond na tomto tzemi. Jelikoz bylo dosud
kompletné zrevidovano 32 vefejnych herbaiovych sbirek v Ceské republice (viz Metodi-
ka), 1ze povazovat ziskany obraz rozsifeni za pomérn¢ komplexni. V tomto pfispévku je

~ry

kromé detailniho rozsifeni jednotlivych taxonti uveden i jejich morfologicky popis, struc-
n¢ jsou zhodnocena stanovisté vyskytu, a je zde uveden celkovy areal téchto taxond.

Metodika

Rozsifeni taxontl na izemi CR bylo zpracovano na zakladé studia vefejnych ceskych herbarovych sbirek
(BRNM, BRNU, CB, CESK, CBFS, FMM, GM, HOMP, HR, CHOM, KHMS, LIM, LIT, MJ, MP, herb.
Muzeum Rokycany, MZ, NJM, OH, OL, OLM, OMJ, OSM, OVMB, PL, PR, PRA (pouze sbéry Z. Kapla-
na), PRC, ROZ, SOB, SOKO, VM, ZMT), soukromych sbirek herb. V. Chan, herb. J. Kucera, herb. J. Za-
mecnik a na zaklad¢ vlastnich terénnich dat. Zkratky herbait jsou uvedeny dle Holmgren & Holmgren
(1998-2007). Vzhledem ke skute¢nosti, e se jedné o taxony kritické, které nebyly dosud v kvéteng Ceské
republiky rozliSovany, nebylo mozné pracovat s literarnimi idaji ani s udaji obsazenymi v Ceské narodni
fytocenologické databazi (Chytry & Rafajova 2003). Jediné literarni 0idaje, které byly prevzaty do tohoto
ptispévku, jsou doklady A. ¢. subsp. pachyrachis, A. t. subsp. hastatum a piipadni kiizenci sbirani S. Jefle-
nem z Ceské republiky (Lovis & Reichstein 1985, JeBen 1995) a dale nepublikovany sbér S. JeBena
A. t. subsp. pachyrachis z Ceskosaského Svycarska. Celkem bylo z vyse uvedenych herbafovych sbirek
zpracovéno z izemi Ceské republiky 1477 herbafovych tdaji a recentnich sbéra, v pipadé 4. . subsp. t7i-
chomanes 274, u A. t. subsp. quadrivalens 1064, u A. t. subsp. pachyrachis 27,u A. t. subsp. hastatum 23 a
v piipadé¢ kiizenct celkem 89 tdaju.

Lokality zaznamenané v herbaiich byly co nejpiesnéji vyhledany s pomoci digitalni mapy Ceské re-
publiky (Anonymus 2000). Z této mapy byly odecteny piiblizné souradnice lokalit v systému WGS-84, kte-
ré byly nasledné pouzity k vytvorfeni celkovych map rozsifeni v programu Dmap (verze 1990-2000
A. Morton http://www.dmap.co.uk/). Jednotlivé lokality jsou v seznamu (Pfiloha 1) sefazeny podle piislus-
nosti k fytogeografickym (pod)okresiim (Skalicky 1988). Lokalizace byly ponechany + v ptivodnim znéni,
pouze delsi popisy byly zkracovany nebo stylisticky mirné upraveny. VSechny tdaje v hranatych zavor-
kéch jsou autorovy poznamky zejména zptesnujici idaje o lokalité. V ptipadé cizojazycného nazvu obce ¢i
mista byl nazev pielozen do ¢estiny, a v nejasnych ptipadech je originalni nazev také v lokalizaci uveden.
Pokud na herbafové schedé nebylo uvedeno jméno sbératele, je zde uvedeno ,,s. coll.”, pokud bylo jméno
sbératele necitelné, pak je uvedeno oznaceni ,,coll.?“. Pokud nebylo uvedeno na schedé datum sbéru, je
misto néj pfipojeno oznaceni ,.s. d.*. Pfi podezfeni ze zamény schedy nebo herbarového dokladu je uvede-
no ,,[!]. Nalezy revidované ze soukromych herbarovych sbirek jsou oznaceny jako ,,herb.“ ajméno majite-
le sbirky. V bodovych mapkach rozsifeni jsou na zakladé textu na schedé odliseny lokality na sekundarnich
stanovistich (zdi, lomy, tarasy) a na stanovistich ptirozenych. Lokality, kde nebylo stanovisté uvedeno je
zahrnuto v kategorii stanovist piirozenych a u zadného mapovaného druhu pocet téchto lokalit nepiesahuje
hodnotu 5 %. Vlastni herbafové doklady jsou ulozeny v herbati autora a v CB a PRC. Na zavér seznamu lo-
kalit jsou fazeny lokality, které nebylo mozné spolehlivé geograficky zafadit. Zemépisné soutadnice uve-
dené u vlastnich zaznam jsou uvedeny v soufadném systému WGS-84 a v terénu byly zaméteny pomoci
GPS pristroji Garmin.
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Celkovy areal taxont nalezenych i na tizemi CR byl autorem sestaven za pouziti praci: Lovis (1964),
Lovis et al. (1977), Tigerschiold (1981), Moran (1982), Reichstein (1984), Hackney (1985), Lovis & Rei-
chstein (1985), Nyhus (1987), Boudrie (1988), Pangua et al. (1989), Rickard (1989), Quieirdés & Ormonde
(1990), Schulze (1990), Marchetti & Soster (1992), Haffner & Wachter (1994), JeBen (1995), Parent et al.
(1996), Diekjobst (1997), Reichstein (1997), Gerken (1999), Hilmer (2002), Stark (2002). Je-li u popisu ta-
xonu uvedeno rozmezi hodnot nékterého znaku (x1-)x2—x3(—x4), prvni hodnota (x1) udava minimalni
hodnotu znaku, hodnota x2 udava 5 % percentil, x3 95 % percentil a hodnota x4 maximalni hodnotu znaku
—vie vzdy u rostlin hodnocenych na tizemi CR. U mikroznaki jsou uvedeny vzdy primérné hodnoty (u vy-
trustt n=20, u plevin a prstencii vytrusnic n=5).

Strucny pi‘ehled problematiky skupiny Asplenium trichomanes v Evropé

Existence rozdilnych cytotypt komplexu Asplenium trichomanes, stejn¢ jako u fady dal-
Sich taxonti v ramci kaprad’orostl, byla znama od vydani souborné publikace ,,Problems of
cytology and evolution in the Pteridophyta* (Manton 1950), ktera znamenala prilom v ba-
dani uvniti jednotlivych kritickych skupin kaprad’orostti. Zde byl poprvé objeven diploid-
ni (2n=72) a tetraploidni (2n=144) pocet chromozomu u evropského druhu Asplenium
trichomanes. V roce 1962 byly popsany (Meyer 1962) dva evropské cytotypy Asplenium
trichomanes jako samostatné taxony" — diploidni subsp. bivalens D. E. Mey. a tetraploidni
subsp. quadrivalens D. E. Mey.

Diploidni taxony

Na diploidnim stupni jsou v ramci studovaného komplexu znamy dva taxony — 4. tricho-
manes subsp. trichomanes a A. t. subsp. inexpectans Lovis. V kontrastu se striktné kalci-
fobni subsp. trichomanes je subsp. inexpectans ekologicky naopak vyhradné vazana na
vapenec (ekologicky vikariant) a taxony nikdy nerostou spolu. A. ¢. subsp. trichomanes
roste vyhradné na slunnych az polostinnych kyselych (silikatovych) substratech (pH
4,8-6,8) (Biischer & Koedam 1983) a na hadci. Naopak subsp. inexpectans preferuje stin-
né vapencové az dolomitické skalni biotopy (Reichstein 1984). Mezi témito poddruhy
neni znam zadny ptirozeny hybrid, ale v experimentalnich podminkach bylo zjisténo (Rei-
chstein 1981), Ze po zkfiZzeni obou taxoni vznikne plodné potomstvo (zcela bezproblémo-
vé parovani v meidzi s 02 univalenty). Zda se tedy, ze tyto dva taxony maji homologni
genomy a v pribéhu ¢asu doslo v minulosti k izolaci a ekologické diferenciaci populaci.

Objev diploidniho taxonu na vapencich stfedni a jihovychodni Evropy, ktery byl po-
jmenovan (Lovis 1964) jako A. t. subsp. inexpectans byl pomérné velkym pickvapenim,
jak ostatné jméno taxonu napovidéa. Z morfologického hlediska je (na rozdil od subsp. tri-
chomanes) subsp. inexpectans vice variabilni. Existuji zieteIné morfologické odlisnosti
mezi zmiflovanymi diploidnimi taxony. Jedna se o celkovy tvar ¢epele, tvar listkd, velikost

" Pt klasifikaci taxoni v ramci polyploidnich komplexii kapradorostii se b&Zné pouziva tirovesi poddruhu,
jako vhodné feseni hierarchické urovné, které tak mize odrazet odlisnou ploidni Groven taxont (Brownsey
1977; Viane et al. 1993).
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a tvar koncového listku. Dle celkového charakteru rostliny se zda jist¢ jednodussi odliseni
subsp. inexpectans od subsp. trichomanes, nez jejich rozliseni od nékterych forem tetra-
ploidnich taxont (Lovis 1964).

Tetraploidni taxony

Tetraploidni cytotyp je na izemi Evropy zastoupen ¢tyfmi taxony. Asi nejb&éznéjsi a nej-
polymorfnéjsi je A. . subsp. quadrivalens D. E. Mey. Tento poddruh, ktery neni edaficky
specializovany, roste na prirozenych bazickych i kyselych substratech (pH 6,3-7,6)
(Biischer & Koedam 1983). Nevyhyba se ovSem ani synantropnim stanovistim jako jsou
zdi ¢i staré kamenné navazky. Morfologicky je tento taxon velmi podobny diploidni
subsp. trichomanes. Tato velka morfologicka podobnost obou taxont vychazi z podob-
nosti genetické, jelikoz tetraploidni subsp. quadrivalens vznikla autopolyploidizaci z di-
ploidni 4. t. subsp. trichomanes. Potvrzeni autotetraploidniho ptivodu subsp. quadrivalens
bylo experimentalné prokazano (Bouharmont 1972) indukovanym zdvojenim chromozo-
mové sadky. Autotetraploidni pivod je také patrny pii hybridizaci subsp. quadrivalens
s dalimi piibuznymi taxony, kdy v meioze dochazi k tvorb& bivalenti autosyndesi”
(Rasbach et al. 1991). Mohou byt také pozorovany trivalenty, a to v ptipadé vnitrodruho-
vého triploidniho (2n=108) ktizence 4. trichomanes nothosubsp. lusaticum (D. E. Mey.)
Lawalrée (= subsp. quadrivalens x subsp. trichomanes), které také indikuji blizky geno-
micky vztah obou taxonil (Rasbach et al. 1991, Bennert & Fischer 1993).

Jelikoz si jsou subsp. trichomanes a subsp. quadrivalens navzajem morfologicky vel-
manes), neni jejich determinace v fadé pfipadi moznd bez vysetieni nékterych
mikroznak, jako je délka spor apod. V botanickych kli¢ich asi nejbéznéji udavany znak
(Reichstein 1984, Viane et al. 1993, Frey et al. 1995, Fischer et al. 2005) — délka oddenko-
vych plevin — neni p#ili§ vhodny (Ekrt & Stech 2008). U obou poddruht pleviny vykazuji
velkou variabilitu a porovnani je uspésné pouze za predpokladu, Ze jsou nejdelsi pleviny
ignorovany (Lovis 1964).

Z makroskopickych znaki je vhodnym znakem tvar, velikost a celkovy charakter list-
ka (Lovis 1964, Nyhus 1987, Viane et al. 1993). U diploidniho poddruhu se jedna o listky
jemné, tenké, malé, okrouhlé, na okrajich vyrazné zubaté a na vieteni od sebe zfetelné od-
dalené. Proto je tento poddruh také vice citlivy na vyschnuti. Naopak subsp. quadrivalens
se vyznacuje vyrazné vEt§imi, masivnéj§imi obdélnikovitymi listky na vieteni relativné
husté nahlouc¢enymi, diky nimz mtize poddruh pfezivat na suchych stanovistich. Netypic-
ké formy listkli mohou u subsp. quadrivalens vznikat na vyrazné stinnych stanovistich,
kde mohou byt tvary a velikosti listkti odlisné.

2V pritbéhu meioze diploidniho taxonu se kazdy jednotlivy chromozom z jedné chromozomové sady spa-
ruje se svym homolognim ekvivalentem z druhé sady a vytvoii se chromozomovy par (bivalent). Tento pro-
ces parovani chromozomil ve stejném rodicovském genomu se nazyva autosyndese (autosyndesis)
(Rasbach et al. 1991).
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V Ceské republice je vzacnym taxonem A. ¢. subsp. pachyrachis (H. Christ) Lovis &
Reichst., ktery velmi vzacné osidluje stinné kolmé stény nebo pievisy na vapencovych a
dolomitovych skalach (Lovis & Reichstein 1980, 1985). Rostliny rostou ve skalnich spa-
rach a v previsech s listy v pfizemni rizici hvézdicovité pritisklymi k podkladu a vytva-
feji tak velmi charakteristickou zivotni formu. Jelikoz se rostliny vyskytuji
na extrémnich stanovistich, kde je nedostatek vody (omezeny piisun vody ze srazek),
jsou prostrednictvim listd pritisknutych k podkladu adaptovany k ptijimani vody z péra
ve skale ¢i kondenzujici na skalnim podkladu (Vogel et al. 1999). Charakterem vyskytu
pripomina A4. t. subsp. pachyrachis stary relikt prezivajici v ekologicky specifickém pro-
stfedi na izolovanych neménnych biotopech, kde je ochranén pred konkurenci dalsich
rostlin (Vogel et al. 1999).

Z populaéné-genetického hlediska je zajimavé, ze nebyla nalezena zadna alozymova
variabilita uvniti jednotlivych populaci 4. ¢. subsp. pachyrachis na rozdil od zna¢né alozy-
mové variability mezi jednotlivymi populacemi (Vogel et al. 1999). Obdobnou situaci
ohledné genetické variability mizeme nalézt také u populaci gametofytu Trichomanes
speciosum v kontinentalni ¢asti Evropy (Rumsey et al. 1998).

V Evropé se 4. t. subsp. pachyrachis vyskytuje roztrousené na ¢asto izolovanych loka-
litach od Spanélska az po Recko. Na Britskych ostrovech byl 4. ¢. subsp. pachyrachis nale-
zen na fadé lokalit véetné fady populaci na zdech starych normanskych hradii (Vogel et al.
1997), kde Casto roste v mnoha riznych formach (popsany cetné variety), které nejsou jed-
noznacéné taxonomicky doteseny (Rickard 1989).

Z uzemi CR bylo A. 1. subsp. pachyrachis pravdépodobné dosud znamo pouze z va-
pencovych skal u Punkevni jeskyné v Moravském krasu (Lovis & Reichstein 1985), a pro-
to bylo zafazeno v Cerveném seznamu cévnatych rostlin CR” v kategorii (C1) — kriticky
ohrozeny taxon (Holub & Prochazka 2000).

V posledni dobé byl objeven (resp. podle starého typu nové nakombinovan) dalsi tetra-
ploidni taxon A. t. subsp. hastatum (H. Christ) S. Jess. (JeBen 1995). Jedna se o taxon, kte-
ry je v ramci stfedni Evropy z morfologického hlediska nejvice podobny subsp.
quadrivalens. Roste zpravidla ve sparach a previsech na vapencich, dolomitech a také na
zdech. Kromé fady dalSich vyraznéjSich morfologickych determinacnich znaktl jsou pro
tento taxon charakteristicka vyrazna ouska na listcich v dolni ¢asti Cepele, od kterych je
odvozeno i jméno taxonu.

Pokud ma byt ptehled taxont evropského kontinentu tiplny, je tieba jesté zminit exis-
tenci dal$iho tetraploidniho taxonu A. ¢. subsp. coriaceifolium Rasbach, K. Rasbach, Rei-
chst. & Bennert, ktery se vyskytuje pouze na Balearskych ostrovech a v jiznim Span&lsku
(Rasbach et al. 1990, 1991). Je zajimavosti, Ze Zivé rostliny maji na rozdil od ostatnich
znamych poddruht listky vyrazné tuhé, kozovité, tmave zelené, s nepravidelné zvinénymi
okraji, které jsou dospodu podvinuté.

9V Cerveném seznamu ohroZenych taxonii CR (Holub & Prochézka 2000) je uveden v kategorii C1 taxon
Asplenium trichomanes subsp. pachyrhachis. Jedna se o chybnou ortografii jména stejné jako v ptipadé
chybné ortografie v Nové Kvétend CSSR (Dostal 1989).
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Hexaploidnicytotypy

Na evropském kontinentu se hexaploidni cytotyp nachazi velmi vzacné, a to vzdy jen lokal-
né. Prvni existence hexaploidni formy (2n=216) byla vzacné objevena v Belgii a ve Francii
(Bouharmont 1968). Bouharmont (1968) ptedpoklada, ze objeveny hexaploid je odvozen
od triploida A. trichomanes nothosubsp. lusaticum (= subsp. quadrivalens x subsp. tricho-
manes), ale zvefejnéna data o cytologii jsou bohuzel nedostacujici (Rasbach et al. 1991).

Dalsi hexaploidni rostliny byly objeveny v jiznim Spanélsku. Na vzniku tohoto cytoty-
pu se ziejme podilely taxony A. z. subsp. coriaceifolium a A. t. subsp. inexpectans (Bennert
etal. 1989). Pomineme-li Casté hexaploidni cytotypy znamé z Australie a Nového Zélandu
(Brownsey 1977), tak je jisté zajimavosti, ze z ostrova Madeira je popsan endemicky he-
xaploidni taxon 4. z. subsp. maderense Gibby & Lovis (Manton et al. 1986).

Charakteristika jednotlivych taxoni v CR

V nasledujicim ptehledu je uvedena charakteristika poddruhtt komplexu Asplenium tri-
chomanes na zékladé studovanych rostlin z Ceské republiky (Ekrt & Stech 2008), doplné-
ny udaji, které uvadi JeBBen (1995, 1999). Kli¢ k urovani taxonti skupiny 4. trichomanes
viz Ekrt & Stech (2008).

Asplenium trichomanes L. — slezinik ¢erveny
A. trichomanes L., Sp. P1.: 1080 (1753). — Syn.: 4. trichomanoides Lumn., F1. Poson. 462
(1791). — A. saxatile Salisb., Prodr. Stirp. Chap. Allerton 403 (1796).

Asplenium trichomanes subsp. trichomanes — slezinik ¢erveny pravy

Syn.: A. trichomanes subsp. bivalens D. E. Mey., Ber. Deutsch. Bot. Ges. 74: 456 (1962).
—A. melanocaulon Willd., Enum. P1. Hort. Berol. 1072 (1809). — 4. trichomaniforme H. P.
Fuchs, Acta Bot. Acad. Sci. Hung. 9: 19 (1963), nom. inval. — Asplenium linnaei So0,
Symp. Syst.-Geob. Fl. Ver. Hung. 1: 531 (1964).

Exsikaty: Fl. Exs. Reipubl. Bohem. Slov., no. 104 (4. trichomanes subsp. quadrivalens admixt. in BRNM,
PR; A. trichomanes nothosubsp. lusaticum admixt. in BRNM, GM, HR, MZ, OLM, PR, PRC), no. 401
(A. trichomanes subsp. quadrivalens admixt. in HR, OLM, PR; 4. trichomanes nothosubsp. lusaticum ad-
mixt. in BRNM, MZ, PRC.). — Extra fines: Callier Fl. Siles. Exs., no. 1192. — FI. Hung. Exs., no. 331
(A. t. subsp. quadrivalens admixt. in PRC).

Pleviny ¢ervenohnédé, 1,4—3(—3,6) mm dl., na okrajich celokrajné, zcela ojedinéle s mnoho-
bunéénymi privésky; listy vzpiimené, (4-)5-20(—23) cm dl., ¢epel pfima, k vrcholu pozvol-
na se zuzujici, listky v (9-)12-31(—40) parech, vyrazné¢ oddalené predevsim v horni ¢asti
Cepele (poslednich nékolik listkl pied listkem koncovym), témét prisedlé, okrouhlé az vejci-
té, u baze klinovité zazené, zpravidla nesymetrické, bez ousek, na okrajich vyrazn¢ zubaté
nebo témér celokrajné, bez okrajového svétlého lemu, v 1/4 epele 2—5(—6) mm dl., na rubu
fidce zlaznaté nebo papilnaté, koncovy listek celistvy; vieteno matné svétle hnédé, tuhé, ve
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Obr. 1. — Silueta Asplenium trichomanes subsp.
trichomanes. Méfitko 5 cm.

Fig. 1. — Silhouette of Asplenium trichomanes
subsp. trichomanes. Scale bar 5 cm.

sttedu Cepele (0,2-)0,3-0,4(—0,6) mm S$ir.,
zietelné kiidlaté, kiidla téméf bez vyraznych
papilek; vytrusnicové kupky na listcich
ve stfedu Cepele zpravidla po 3—5 na jednom
listku; vytrusnice hnédé, po puknuti s napfii-
menym prstencem 220-290 um dl.; vytrusy
zlutavé az svétle hnédé, v mikroskopu zietelné
prisvitné, (20-)25-29(-35) um dl., 2n=72.

Ekologie: Roste zpravidla na vlhéich a stin-
n¢jsich skalach, Casto na stanovistich (skalni
Stérbiny, suté) s hojnym vyskytem mechoros-
ti. Vzdy se nachazi pouze na silikatovych
skalach jako jsou ruly, zuly, svory, bfidlice, a
pak na hadci. Zd4 se, Ze pfevazna vétsina lo-
kalit se nachazi na reliktnich stanovistich,
zpravidla na skalach v kanonech ¢i strmych
udolich fek a potokd. Lokality na sekundar-
nich stanovistich jsou ojedinélé, napt. v zate-
zech starych uvozovych cest, kam se taxon
rozsitil z okoli, ¢i na starych kamennych zid-
kach, které nebyly spojeny bazickou maltou.

Rozsifeni v CR: Roste roztrousené po celém
uzemi od nizin do hor (obr. 2). Velmi ziidka
v termofytiku a oreofytiku, hojnéji v mezofy-
tiku. Vyskové minimum lezi asi 200 m n. m.
u Kolina a Bzence, vyskové maximum bylo
zaznamenano ve Velké Kotling v Jesenikach
ve vySce ca 1250 m.

Celkové rozsiteni: Evropa kromé Stiedomofti
a nejsevernéjSich oblasti, chybi v Maka-
ronésii, dale jv. Asie, Japonsko, Severni Ame-
rika, Australie, Novy Zéland, Nova Guinea.

Asplenium trichomanes subsp. quadrivalens D. E. Mey. —slezinik ¢erveny tmavohnédy

A. trichomanes subsp. quadrivalens D. E. Mey., Ber. Deutsch. Bot. Ges. 74: 456 (1962).
— Syn.: 4. lovisii Rothm., Exkurs.-F1. Deutschl. 4: 5 (1963), nom. inval. (nom. nud.) —
A. trichomanes subsp. lovisii Rothm., Feddes Repert. Spec. Nov. Regni Veg. 67: 11

(1963).
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Obr. 2. — Mapka rozsiteni Asplenium trichomanes subsp. trichomanes v Ceské republice: @ — vyskyt na
primarnim stanoviiti nebo nerozliseno, A — vyskyt na sekundarnim stanovisti.

Fig. 2. — Distribution map of Asplenium trichomanes subsp. trichomanes in the Czech Republic: @ —
occurrence in its primary habitat or habitat undistinguished, /A — occurrence in its secondary habitat.

Exsikaty: F1. Exs. Reipubl. Bohem. Slov., no. 104 (4. trichomanes subsp. trichomanes admixt. in BRNM,
MZ, OLM, PR, PRC; A. trichomanes nothosubsp. lusaticum admixt. in BRNM, GM, HR, MZ, OLM, PR,
PRC), no. 401 (4. trichomanes subsp. trichomanes admixt. in GM, HR, OLM, PRC; A. trichomanes notho-
subsp. lusaticum admixt. in BRNM, MZ, PRC). — Petrak Fl. Bohem. Morav. Exs., no. 602. — P1. Cechoslov.
Exs., no. 309. — Tausch Herb. F1. Bohem., no. 1845. — Extra fines: Callier P1. Herceg. Exs., no. 249. — Dorfler
Herb. Norm., no. 3667. — F1. Exs. Distr. Bacov., no. 108. — F1. Gal. Germ. Exs., no. 2986. — F1. Hung. Exs., no.
331 (4. trichomanes subsp. trichomanes admixt. in PRC ). — FL. Olten. Exs., no. 401. — PL. Ital. Exs. ser. L, cent.
11, no. 176 (ut A. trichomanes subsp. trichomanes; A. trichomanes nothosubsp. lusaticum admixt. in BRNU).

Pleviny tmavohnédé, 1,7-4,8(-5,4) mm dl., na okrajich ¢asto s mnohobunéénymi pii-
veésky; listy vzpfimené nebo previslé, 7-19(-25) cm dl., ¢epel ptima, k vrcholu pozvolna
se zuzujici, listky v (9—)16-33(-38) parech, sblizené¢ az navzajem se dotykajici, tuhé
konzistence, s kratkym hnédym fapickem 0,2—0,4 mm dl., obdélnikovité az vejcité,
vzacné okrouhlé, zpravidla na bazi nesymetrické, na bazi zpravidla bez ousek nebo vzac-
n¢ s jednim nevyraznym ouskem, na okrajich fidce zubaté nebo témér celokrajné, bez
okrajového svétlého lemu, v 1/4 Cepele (2-)2,5-6(—8) mm dl., na rubu fidce zlaznaté,
zlazky svétlé, jednoduché, koncovy listek celistvy nebo ¢lenény az do 5 dili; vieteno
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Obr. 3. — Silueta Asplenium trichomanes subsp.
quadrivalens. Mé&fitko 5 cm.

Fig. 3. — Silhouette of Asplenium trichomanes
subsp. quadrivalens. Scale bar 5 cm.

tmavohnédé az Cervenohnédé, tuhé, ve
stiedu ¢epele 0,3—0,6 mm §ir., zietelné kii-
dlaté, kiidla s vyraznymi zlutymi papilka-
mi; vytrusnicové kupky na listcich ve
sttedu Cepele zpravidla po 3—5 na jednom
listku; vytrusnice hnédé, po puknuti s na-
pfimenym prstencem v pruméru 260-340
pm dl.; vytrusy tmavé az cernohnédé, v mi-
kroskopu velmi omezen¢ prisvitné, 29-38
pm dl., 2n=144.

Ekologie: Osidluje stinné i oslunéné skaly,
suté, velmi Casto také roste na sekundarnich
stanovistich (zdi, lomy, tarasy). Hojné se
vyskytuje na vapencich, opukach a dalSich
bazickych substratech, roztrousen¢ také na
silikatovych horninach a hadci. Na silikato-
vych skalach roste hojnéji tam, kde je po-
vrch druhotn€ ovlivnén splachem bazi.
Takto vznikla fada lokalit, které mohou pfi-
pominat lokality primarniho charakteru.
Konkrétné vyskova maxima taxonu na Su-
mave¢ (skaly pod vrcholem hory Ostry nebo
skalni srub na vrcholu kopce Stozecka kap-
le) jsou zaznamendny na skalach, kde pii-
sun bazi pochazi ze soucasnych ¢i
historickych budov, coz dokumentuje také
pritomnost fady bazifilnich mechorost ne-
typickych pro silikatova stanoviste.

Rozsiteni v CR: Roste velmi hojné na celém
uzemi. Nerovnomérny vyskyt na mapé rozsi-
feni v CR (obr. 4) do jisté miry koresponduje
s mirou botanického prizkumu jednotlivych
oblasti. VEtsi Cetnost sbért je koncentrovana
v okoli vétsich sidel. Roztrousené se vysky-
tuje v termofytiku, kde je vSak co do poctu

lokalit omezen frekvenci vyskytu vhodnych skalnich biotopti. Herbarové doklady ze sekun-
darnich stanovist’ (zdi) nejsou ve vetfejnych sbirkach tak Casté, i ptes skutecnost, ze se praveé
zde taxon miZe s velkou pravdépodobnosti nachazet. Minimum: 200 m n. m., obec Cernuc
nedaleko Velvar, na zdi u obce. Podobnych stanovist’ sekundarniho charakteru o obdobné
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Obr. 4. — Mapka rozsiteni Asplenium trichomanes subsp. quadrivalens v Ceské republice: @ — vyskyt na
primérnim stanoviiti nebo nerozliseno; A\ — vyskyt na sekundarnim stanovisti.

Fig. 4. — Distribution map of Asplenium trichomanes subsp. quadrivalens in the Czech Republic: @ —
occurrence in its primary habitat or habitat undistinguished; A\ — occurrence in its secondary habitat.

nadmoiské vysce bude jisté vice. V mezofytiku se taxon nachézi velmi hojné na celém uze-
mi. Lokality v oreofytiku se vyskytuji roztrousen¢ a ve vyssich nadmotskych vyskach je ta-
xon zpravidla vazan na sekundarni ¢i sekundarné ovlivnéna stanovisté. Maximalni
nadmotské vysky, které byly zaznamenany v ¢eskych pohotich, jsou nasledujici: Krkonose
(Obii dul, Labsky dal, Rychory ca 1000 m), Jeseniky (Pradéd, ca 1450 m, Velka kotlina, ca
1300 m); Sumava (Ostry, 1280 m); Beskydy (Dolni Be¢va, Radhost, 1100 m).

Celkové rozsiteni: Evropa (chybi pouze na Spicberkach), Makaronésie, Asie, s. Afrika,
Severni Amerika, Australie, Novy Zéland.

Asplenium trichomanes subsp. pachyrachis (H. Christ) Lovis & Reichst. — slezinik
¢erveny zakriveny

A. trichomanes subsp. pachyrachis (H. Christ) Lovis & Reichst. in Greuter, Willdenowia
10: 18 (1980). — Syn.: A. trichomanes sublusus pachyrachis H. Christ, Beitr. Kryptoga-
menfl. Schweiz 1(2): 92 (1900). — A. csikii Kiimmerle & Andras., Magy. Bot. Lap. 21: 110
(1922).
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Pleviny tmavohnédé, 1,5-3,3(-3,8) mm dl., na okrajich vzdy celokrajné; listy rizicovité
k podkladu pfitisknuté, (1,6-)3,5-13 cm dl., ¢epel srpovité az esovité prohnutd, na vr-
cholu nahle zuzena, listky v (8—)11-26 parech, vyrazn¢ sblizené, dotykajici se az stie-
chovité se piekryvajici, tuhé konzistence, pfisedlé nebo s velmi kratkym, zpravidla
zelenym fapickem, obdélnikovité az trojuhelnikovité, zpravidla symetrické, na bazi
ziidka s dvéma vyraznymi ousky, na okrajich zpravidla vyrazné husté zubaté nebo pii-
padné se zvinénym okrajem, vzdy s vyraznym bilym lemem, 2—7 mm dl., namodrale ze-
lené, na rubu husté zlaznaté, zlazky zakoncené velkou kulovitou az valcovitou zlutou
koncovou bunkou, koncovy listek celistvy nebo ¢lenény do 3(—6) dilt; vieteno tma-
vohnédé az Cervenohnéd¢, velmi kiehké, ve stfedu ¢epele 0,3—0,6 mm §ir., zfetelné kiid-
laté, kiidla s vyraznymi Zlutymi, oranZovymi az nac¢ervenalymi papilkami; vytrusnicové
kupky na listcich ve stiedu ¢epele zpravidla po 5—7 na jednom listku; vytrusnice hnédé
az nacervenalé, po puknuti se srpovité zahnutym prstencem v pruméru (160-)280-410
pm dl.; vytrusy jantarové az svétle hnédé, v mikroskopu prasvitné, 30—-36 pm dlI.,
2n=144.

Ekologie: Roste ve stinnych i vyslunnych skalnich Stérbinach, na kolmych az ptevislych
skalnich sténach, v dutinach a v Gsti jeskyni. Vyskytuje se predevsim na vapencich, dolo-
mitech, vzacnéji se nachazi i na piskovcich s vapnitym tmelem. Misty byl zaznamenén i na
starych zdech tvorenych vapencovym ¢&i piskovcovym materialem. Casto se vyskytuje na
stanovistich, kde je zamezen ptistup destové vody, a kde jind vegetace véetné mechorostl
jiz téméf neroste. Specificky habitus taxonu (pfitisklé listy k podkladu) jsou pfizptisobeny
k maximalni redukci transpirace a k pfijmu kapilarni vody z podlozi (Vogel et al. 1999).

Rozsiteni v CR: Taxon se v CR vyskytuje velmi vzacné v termofytiku a mezofytiku. T&zi3-
tém vyskytu je oblast Pavlovskych vrchli a Moravského krasu, odkud je znam z fady lokalit
(viz obr. 6). Jedina, a to historicka lokalita je znama i z vapenct v Ceském krasu z udoli Lo-
dénice u Srbska (1961 I Klastersky, PR). Ojediné€lé vyskyty vzdy pouze nékolika trsti rostlin
byly zaznamenany na piskovcich s bazickymi viozkami v Ceském raji u obce Piihrazy (2002
L. Ekrt & A. Hajek, herb. L. Ekrt), na skaldch pod zamkem v Bechyni (1949 R. Kurka, CB;
2006 F. Kolar, herb. L. Ekrt), na Hrad¢anskych sténach (2008 K. Boublik, herb. L. Ekrt) a
v Ceskosaském Svycarsku u Vysoké Lipy (1994 M. Grundmann, S. Jefen & J. Vogel, herb.
S. JeBen SJ-2534; 2002 not. S. JefSen). Rostliny z Ceského raje nejsou morfologicky typické
a vykazuji n€které znaky A. t. subsp. quadrivalens. K determinaci A4. . subsp. pachyrachis se
zde vsak také priklani némecka pteridolozka H. Rasbach. Dalsi vyskyty se jiz vztahuji pouze
na lokality sekundéarniho charakteru, jako zdi zamku v Ceském Krumlové (1969 J. Tomdsek,
GM; 2004 L. Ekrt, E. Hofhanzlovi & J. Kailovad, CB, PRC, herb. L. Ekrt), a v arealu zficeni-
ny hradu Hukvaldy (1932 K. Krischke, PRC; 1977 Z. Kilian, FMM; 1979, 1982, 2000 4.
Hdajkova, FMM; 2004 L. Ekrt, CB, PRC, herb. L. Ekrt). Vyskové minimum ptedstavuji loka-
lity u Vysoké Lipy (240 m n. m.) a u Srbska (ca 260 m n. m.) a vySkové maximum taxonu je
na zamku v Ceském Krumlové (530 m n. m.).
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Celkové rozsifeni: Dosud spo-
lehlivé ovéfen pouze na tzemi
Evropy v nasledujicich zemich:
Velka Britanie, Spanélsko, Fran-
cie, Lucembursko, Belgie, N¢-
mecko, gvycarsko, Rakousko,
Italie, Ceska republika, Sloven-
sko, Albanie, Slovinsko, Make-
donie, Cerna Hora (1900, 1903
J. Rohlena, PRC), Chorvatsko
(1986 J. Kucera, herb. J. Kucera)
a Recko. V dalsich zemich lze
vyskyt o¢ekavat. Udaje o 4. .
subsp. pachyrachis z Ciny (Hou
& Wang 2000) jsou s nejvyssi
pravdépodobnosti mylné. Z ob-
razového materialu uvedenc¢ho

. . . v ¢lanku shrnujicim tuto skupinu
Obr. 5. — Silueta Asplenium trichomanes subsp. pachyrachis. .. oy N
Méfitko 5 em. v oblasti je patrnd zdména ziejme

Fig. 5. — Silhouette of Asplenium trichomanes subsp. pachyra- 4. L. subsp. quadrivalens ¢i s ji-
chis. Scale bar 5 cm. nym taxonem.

Asplenium trichomanes subsp. hastatum (H. Christ) S. Jess. — slezinik Cerveny
hralovity

A. trichomanes subsp. hastatum (H. Christ) S. Jess., Ber. Bayer. Bot. Ges. 65: 111 (1995).
— Syn.: A. trichomanes var. hastatum H. Christ, Beitr. Kryptogamenfl. Schweiz 1(2): 92,
1900.

Pleviny tmavohnédé, 1,7-3,6(—4,6) mm dl., na okrajich vzdy celokrajné; listy vystoupavé,
ruzicovité uspotradané, (4,5-)5,5-15,5(—19) cm dl., ¢epel piima az srpovité zakiivena, na
hornim konci nahle ztzena, listky v (10-)13-28 parech, vyrazné sblizené az dotykajici se,
tuhé konzistence, se zfetelnym hnédym fapickem 0,3-0,6 mm dl., listky obdélnikovité az
trojuhelnikovité, ¢asto az hralovité, symetrické, na bazi ¢asto s jednim nebo dvéma vyraz-
nymi ousky, na okraji fidce zubaté nebo zvIinéné, bez okrajového svétlého lemu, 4-9 mm
dl., svétle zelené, na rubu husté zlaznaté, zlazky zakoncené velkou kulovitou az véalcovitou
zlutou koncovou buiikou, koncovy listek celistvy nebo ¢lenény do 3(—6) dili; vieteno hné-
dé az tmavohnédé, kiehké, ve stredu cepele 0,3—0,6 mm Sir., zietelné kiidlaté, kiidla s vy-
raznymi zlutymi az oranzovymi papilkami; vytrusnicové kupky na listcich ve stfedu
Cepele zpravidla po 5-7 na jednom listku; vytrusnice tmavohnédé, po puknuti se srpovité
zahnutym prstencem v priméru 300-430 um dl.; vytrusy zpravidla tmaveé hnédé, v mikro-
skopu jen omezen¢ prisvitné, (31-)33-37(-39) um dI. 2n=144.
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Obr. 6. — Mapka rozsiteni Asplenium trichomanes subsp. pachyrachis v Ceské republice: @ — vyskyt na
priméarnim stanovisti nebo nerozliseno; A — vyskyt na sekundarnim stanovisti.

Fig. 6. — Distribution map of Asplenium trichomanes subsp. pachyrachis in the Czech Republic: @ —
occurrence in its primary habitat or habitat undistinguished; A\ — occurrence in its secondary habitat.

Ekologie: Roste pfedevs§im na stinnych az polostinnych stanovistich, ve skalnich roklich,
previsech, vyklencich, skalnich §térbinach, zpravidla se vyskytuje spolu s hojnym zastou-
penim mechorosti. Vyskytuje se vyhradné na vapencich (¢i dolomitech) nebo ojedinéle ve
Stérbinach zdi.

Rozsiteni v CR: Taxon roste vzacné predevsim v panonském termofytiku a mezofytiku.
Hojnéji je znam z nekolika lokalit na Pavlovskych kopcich a v Moravském krasu (viz obr.
8). Lokalita Propast u Teplic nad Beévou piedstavuje vyskové minimum taxonu v CR ve
vysce ca 280 m n. m. Dalsi lokalita byla zaznamendna a recentné autorem ovéfena na
Malhostovické pecce u obce Malhostovice nedaleko Tisnova (1976 J. Hadinec, MP; 1981
K. Sutory, BRNM; 2004 L. Ekrt, CB, PRC, herb. L. Ekrt). Lokalita v Propasti u Teplic nad
Becvou (1942 V. Pospisil, BRNM) nebyla recentné ovéfena. Sekundarni vyskyt byl zazna-
menan na zdi starého zelezni¢niho mostu v obci Konice (1944 J. Nemec, PRC), kde se vsak
v soucasnosti jiz nevyskytuje (rekontrukce mostu) a v Chtibech na zdech zficeniny hradu
Buchlov u obce Buchlovice (JeBen 1995; 2002 L. Ekrt, CB, PRC). V Cechéach byly zazna-
menany pouze 2 lokality, a to v Ceském krasu v rezervaci Kotyz u obce Kondprusy (2006
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J. Soun, herb. L. Ekrt) a na jediné lokalité
v oreofytiku ve Zd’arskych vrsich (vysko-
vé maximum 560 m n. m.) na zdi v obci
Svéty (1989 P. Bures, BRNM).

Celkové rozsifeni: Celkové rozSifeni
neni dostateéné znamo. Dosud znam
pouze v Evropé v téchto zemich: Irsko,
Francie, Némecko, gvycarsko, Italie,
Rakousko, Polsko, Ceska republika, Slo-
vensko, Mad’arsko, Chorvatsko, Rumun-
sko, Bulharsko a Recko.

Identifikace a rozSifeni A. tricho-
L ' manes subsp. inexpectans

Asplenium  trichomanes subsp. inex-

- pectans je diploidni taxon rostouci vy-

hradné na vapenci. V Ceské republice

) ) ) nebyl dosud zaznamenan, avSak vzhle-

gt:; Kk;:liglztzrﬁs” lenium trichomanes subsp. hasta-  qory ¥ rozsiteni v okolnich zemich lze

Fig. 7. — Silhouette of Asplenium trichomanes subsp. existenci taxonu na izemi ocekavat. Ta-

hastatum. Scale bar 5 cm. xon popsal Lovis (1964) a v Evrop€ byl

zaznamenan roztrouSen¢ v nasledujicich

zemich: gpanélsko (véetn¢ Malorky), Francie, Italie, gvycarsko, Rakousko, Slovensko,

Chorvatsko, Recko (véetng Kréty) (Reichstein 1984, Bennert et al. 1989, JeBen 1991, Ber-

nardello & Marchetti 2003). Trochu piekvapivy je vyskyt taxonu ve Svédsku, kde by mél

byt stejné hojny jako ostatni poddruhy (Tigerschiold 1981). Udaje ze Slovenska uvedené D.

Fiserovou (Fiserova 1972) jsou nevérohodné. Vsechny rostliny oznacené autorkou v herba-
fich PR a PRC jako 4. t. subsp. inexpectans predstavuji bézny A. ¢. subsp. quadrivalens.

Asplenium trichomanes subsp. inexpectans se vyznacuje vzpfimenymi listy, vyrazné

jemnymi, ¢tvercovitymi piipadné obdélnikovitymi listky, navzajem se dotykajicimi, s Ce-

peli k vrcholu nezuzenou pouze 7-12 cm dl., a s 4—7 mm Sirokym koncovym listkem; spo-

ry (23-)29-36(—42) pum dl.; 2n=72 (Reichstein 1984). Uzitecnymi znaky jsou piedevsim

délka vytrust a délka praduchti korelujici s diploidni chromozomovou sadkou nebo stano-

veni ploidniho stupné ¢i spocitani chromozomt (Bennert et al. 1989).

Hybridizace

Na kontaktu vice taxonti se mohou nachazet rostliny hybridni, které se vyznacuji pie-
chodnymi morfologickymi znaky a vzdy abortovanymi (nevyvinutymi) vytrusy

66



Zpravy Ces. Bot. Spolec., Praha, 43: 17-65, 2008 31

51N

50N

49N

13E 14E 1S5E 16E 17E 18E

Obr. 8.—Mapka rozsiteni Asplenium trichomanes subsp. hastatum v Ceské republice, @ — vyskyt na pri-
mérnim stanovisti nebo nerozliseno, /A — vyskyt na sekundarnim stanovisti.

Fig. 8.— Distribution map of Asplenium trichomanes subsp. hastatum in the Czech Republic, @ —occur-
rence in its primary habitat or habitat undistinguished, /\ — occurrence in its secondary habitat.

(Reichstein 1981, 1982) (viz obr. 9). Podil hybridnich rostlin vzhledem k celkovému po-
¢tu studovanych a revidovanych rostlin ¢ini asi 6 %. Na tizemi CR byly ovéfeny nasledu-
jici 4 hybridni taxony.

A. trichomanes nothosubsp. lusaticum D. E. Mey., Ber. Deutsch. Bot. Ges. 74: 456
(1961). (subsp. quadrivalens x subsp. trichomanes)
Syn.: 4. x saxonicum Rothm., Exkurs.-F1. Deutschl. 4: 5 (1963), nom. nud.

Tento triploidni kiizenec se v CR vyskytuje roztrousené pouze na silikatovych horni-
nach Castéji na spole¢nych lokalitach s diploidni A. ¢. subsp. trichomanes (viz ptiloha 1 a
obr. 10). Rostliny jsou statnéjsi a morfologicky vitalnéjsi nez rodi¢ovské taxony v du-
sledku tzv. heter6zniho efektu. Nachézi se téméf vyhradné na primarnich stanovistich
(skalach). Je znam bézné z vétsiny evropskych zemi (Reichstein 1981, 1984, Nyhus
1987).
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A. trichomanes nothosubsp. lovisianum
S. Jess., Ber. Bayer. Bot. Ges. 65:
133 (1995). (subsp. hastatum x subsp.
quadrivalens)

Na lokalitach, kde je pfitomen A. 7. subsp.
hastatum je tento kiizenec velmi bé&zny.
V CR byl hojné zaznamenan v Moravském
krasu, na Pavlovskych kopcich a na obvo-
dové zdi hradu Buchlov v Chtibech (Ap-
pendix 1). Ojedinélé vyskyty jsou zndmy
od Svatého Jana pod Skalou v Ceském kra-
Obr. 9. — Abortovanfé yytmsy u kiizence A. trichoma- lilj)?v?zzg;e;];:kn}}(t?\e/ Z&Zﬁglﬁeﬁ al‘)lgodjlslll(r;'
nes nothosubsp. lovisianum. T 9 2 4
Fig. 9. — Aborted spores of A. trichomanes Italie, Svycarska, Ceske republiky, Sloven-
nothosubsp. lovisianum. ska a Mad’arska (Jeen 1995).

A. trichomanes nothosubsp. moravicum S. Jess., Ber. Bayer. Bot. Ges. 65: 133 (1995).
(subsp. hastatum x subsp. pachyrachis)

Tento vzacny kiizenec byl poprvé nalezen a popsan S. JeBenem z Moravského krasu
z okoli Punkevni jeskyné (JeBen 1995). V CR je potvrzen pouze z Pustého Zlebu v Morav-
ském krasu a z Pavlovskych kopcii ze skalek v okoli Sirot¢iho hradu (ptfiloha 1). Potvrzeny
vyskyt je z Némecka, Rakouska, Svycarska a Ceské republiky (JeBen 1995).

A. trichomanes nothosubsp. staufferi Lovis & Reichst., Willdenowia 15(1): 187 (1985).
(subsp. pachyrachis x subsp. quadrivalens)

Hybrid se vyskytuje vzacné na lokalitach vzdy spolu s A4. t. subsp. pachyrachis. Jedna se
o mohutné rostliny oproti 4. t. subsp. pachyrachis s relativné vzptimenymi listy, které
jsoui v terénu pomérné snadno poznatelné. V CR je znam z Ceského krasu z udoli Lodé-
nice u Srbska, z Pavlovskych kopcti u obce Bavory, na zdi zamku v Ceském Krumlové a
na zdech hradni zficeniny hradu Hukvaldy v Podbeskydské pahorkatiné. Dosud byl za-
znamenan ve Velké Britanii, gpanélsku, Francii, gvycarsku, v Némecku a Ceské repub-
lice (Reichstein 1981, Lovis & Reichstein 1985, Rickard 1989, Perez Carro et al. 1990,
Rasbach et al. 1991).

Kategorie Cerveného seznamu CR

V Cerveném seznamu cévnatych rostlin CR (Holub & Prochazka 2000) je v kategorii C1
(kriticky ohrozeny taxon) zafazeno A. t. subsp. pachyrachis. Vzhledem k velmi
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Obr. 10. — Mapka rozsiteni Asplenium trichomanes nothosubsp. lusaticum v Ceské republice: @ — vyskyt
na primarnim stanovisti nebo nerozligeno, A\ = vyskyt na sekundarnim stanovisti.

Fig. 10. — Distribution map of Asplenium trichomanes nothosubsp. lusaticum in the Czech Republic: @ —
occurrence in its primary habitat or habitat undistinguished, 2\ — occurrence in its secondary habitat.

omezenému rozsifeni tohoto taxonu je zatazeni do této kategorie odpovidajici. Kritéria na
zatazeni do kategorie C1 spliiuje také 4. z. subsp. hastatum. Za pozornost také stoji omeze-
né se vyskytujici A. ¢. subsp. trichomanes, osidlujici pfedev§im reliktni stanovist€ hadco-
vych a né€které typy silikatovych skal. Taxon by bylo vhodné zatadit do kategorie C4a
(vzacngjsi taxony vyzadujici pozornost — méné ohrozené).

Podékovani

Za poskytnuti cennych informaci, revize vybranych rostlin v po¢atku studia a svoleni k publikaci lokality
A. t. subsp. pachyrachis z Ceskosaského Svycarska zaslouzi podekovéani Stefan Jeen (Chemnitz, Némec-
ko), dale za poskytnuti cennych rad a literatury Helga Rasbach (Glottertal, Némecko) a Karsten Horn
(Darmstadt, Némecko). Za poskytnuti herbarovaho materialu dékuji kuratorim vSech herbatovych sbirek,
ktefi mi zaslali material na revizi (viz metodika) a zejména kolegové J. Hadinec, M. Marek, K. Sutory mi
pomohli pfi lusténi nékterych problematickych sched. Déle dékuji vs§em kolegtim, ktefi mi ochotné nosili
material ze viech kouti CR, zejména E. Hofhanzlové zarovei za pomoc pii lokalizaci a dohledavani fyto-
choriont herbafovych sbérii a za pomoc v terénu. Vyzkum slezinikd byl podpofen studentskymi granty
Mattoni Awards for Studies of Biodiversity and Conservation Biology v letech 2001-2004.

69



34 Ekrt: Asplenium trichomanes v CR

Literatura

Anonymus (2000): Geobaze® Prohlize¢ Professional Verze 2.8, 1:50 000. — Geodézie CS a. s., Ceska Lipa.

Bennert H. W. & Fischer G. (1993): Biosystematics and evolution of the Asplenium trichomanes complex.
— Webbia 48: 743-760.

Bennert H. W., Pichi Sermolli R. E. G., Rasbach H., Rasbach K. & Reichstein T. (1989): Asplenium xhelii
Lusina, the valid name for the hybrids between A. petrarchae (Guérin) D. C. and A. trichomanes L.
(Aspleniaceae, Pteridophyta) II. Detailed description and illustrations. — Webbia 43 (2): 311-337.

Bernardello R. & Marchetti D. (2003): Tre pteridophite nuove per I’Italia: Asplenium trichomanes L.
subsp. inexpectans Lovis, Asplenium xpagesii Litard. e Asplenium x ruscinonense A. Niesch., Lovis
et Reichst. — Ann. Mus. Civ. Rovereto 18: 83-88.

Boudrie M. (1988): Asplenium trichomanes L. subsp. pachyrachis (Christ) Lovis et Reichstein et
Asplenium trichomanes L. nothosubsp. staufferi Lovis et Reichstein (A. trichomanes subsp.
pachyrachis x A. trichomanes subsp. quadrivalens) sur les marges occidentales calcaires du Massif
Central (France). — Bull. Soc. Bot. Cent.-Ouest. 19: 35-38.

Bouharmont J. (1968): Les formes chromosomiques d’Asplenium trichomanes L. — Bull. Jard. Bot. Nat.
Belg. 38: 103-114.

Bouharmont J. (1972): Meiosis and fertility in apogamously produced diploid plants of Asplenium
trichomanes. — Chromosomes Today 3: 253-258.

Brownsey P. J. (1977): A taxonomic revision of the New Zealand species of Asplenium. — New Zealand J.
Bot. 15: 39-86.

Biischer P. & Koedam N. (1983): Soil preference of populations of genotypes of Asplenium trichomanes L.
and Polypodium vulgare L. in Belgium as related to cation exchange capacity. — Plant and Soil 72
(2-3): 275-282.

Diekjobst H. (1997): Zur Verbreitung der beiden Unterarten des Braunstieligen Streinfarns (Asplenium
trichomanes subsp. trichomanes und A. trichomanes subsp. quadrivalens) im Siidwestfdlischen
Bergland. — Natur u. Heimat 57 (4): 121-127.

Dostal J. (1989): Nové kvétena CSSR 1. — Academia, Praha.

Ekrt L. (2003): Revize polyploidniho komplexu Asplenium trichomanes agg. na izemi Ceské republiky. —
Ms., 70 p. [Magist. pr.; depon. in: katedra botaniky, Pfirodovédecka fakulta JU v Ceskych
Budgjovicich].

Ekrt L. & Stech M. (2008): A morphometric study and revision of the Asplenium trichomanes group in the
Czech Republic. — Preslia 80/2 (in press.).

Fischer M. A., Adler W. & Oswald K. (2005): Exkursionsflora fiir Osterreich, Liechtenstein und Siidtirol.
Ed. 2 — Land Oberdsterreich, Biologiezentrum der OO Landesmuseen, Linz.

Fiserova D. (1972): Poznamky k rozsifeni Asplenium trichomanes L. subsp. inexpectans Lovis na
Slovensku. — Zpravy Ces. Bot. Spole&. 7: 36-43.

Frey W., Frahm J. P., Fischer E. & Lobin W. (1995): Kleine Kryptogamenflora, Band IV, Die Moss- und
Farnpflanzen Europas. — Gustav Fischer Verlag, Stuttgart.

Gerken R. (1999): Asplenium trichomanes subsp. pachyrachis (Christ) Lovis et Reichstein erstmals in
Norddeutschland nachgewiesen. — Flor. Rundbr. 33 (1): 17-22.

Hackney P. (1985): Asplenium trichomanes L. subsp. trichomanes in the Mourne Mountains (H38). — Irish
Nat. J. 21 (9): 420-421.

Haffner P. & Wachter H. (1994): Die Unterarten und Hybriden des Braunen Streifenfarnes Asplenium
trichomanes L. im Nordwestsaarland und angrenzenden Gebieten. — Delattinia 21: 59-106.

Hilmer O. (2002): Vier Unterarten des Braunstieligen Streifenfarnes Asplenium trichomanes L.
(Aspleniaceae, Pteridophyta) in Stidniedersachsen. — Mitt. Naturwiss. Ver. Goslar 7: 145-174.

70



Zpravy Ces. Bot. Spolec., Praha, 43: 17-65, 2008 35

Holmgren P. K. & Holmgren N. H. (1998-2007): Index Herbariorum. — New York Botanical Garden.
[http://sciweb.nybg.org/science2/IndexHerbariorum.asp]

Holub J. & Prochazka F. (2000): Red List of vascular plants of the Czech Republic 2000. — Preslia 72:
187-230.

Hou X. & Wang Z. R. (2000): A subspecific taxonomic study on Asplenium trichomanes L. from China. —
Acta Phytotax. Sin. 38: 242-255.

Chytry M. & Rafajova M. (2003): Czech National Phytosociological Database: basic statistics of the
available vegetation-plot data. — Preslia 75: 1-15.

JeBen S. (1991): Neue Angaben zur Pteridophytenflora Osteuropas. — Farnblatter 23: 14-47.

JeBen S. (1995): Asplenium trichomanes L. subsp. hastatum, stat. nov.: eine neue Unterart des
Braunstiel-Streifenfarnes in Europa und vier neue intraspezifische Hybriden (Aspleniaceae:
Pteridophyta). — Ber. Bayer. Bot. Ges. 65: 107-132.

JeBen S. (1999): Zur Unterscheidung von Asplenium trichomanes subsp. hastatum von dhnlichen Farntaxa.
— Das Prothalium 3: 3-4.

Kfisa B. (1988): Asplenium L. — slezinik. — In: Hejny S. & Slavik B. [eds], Kvétena CSR, 1: 242249,
Academia, Praha.

Kubat K., Hrouda L., Chrtek J. jun., Kaplan Z., Kirschner J., & Stépanek J. [eds] (2002): Kli& ke kvétené
Ceské republiky. — Academia, Praha.

Lovis J. D. (1964): The taxonomy of Asplenium trichomanes in Europe. — Brit. Fern Gaz. 9 (5): 147-160.

Lovis J. D., Rasbach H., Rasbach K. et Reichstein T. (1977): Asplenium azoricum and other ferns of the
A. trichomanes group from the Azores. — Amer. Fern J. 67 (3): 81-93.

Lovis J. D. & Reichstein T. (1980): Asplenium trichomanes subsp. pachyrachis. — In: Greuter,
Med-Checklist Notulae 1, Willdenowia 10: 18.

Lovis J. D. & Reichstein T. (1985): Asplenium trichomanes subsp. pachyrachis (Aspleniaceae,
Pteridophyta), and a note on the typification of A. trichomanes. — Willdenowia 15: 187—201.

Manton I. (1950): Problems of cytology and evolution in the Pteridophyta. — Cambridge.

Manton L., Lovis J. D., Vida G. & Gibby M. (1986): Cytology of the fern flora of Madeira. — Bull. Brit. Mus.
Natur. Hist., bot., 15: 123-161.

Marchetti D. & Soster M. (1992): Note su tre felci nuove per la Valsesia (Piemonte) e rare per I’Italia:
Asplenium trichomanes L. subsp. pachyrachis (Christ) Lovis et Reichstein, Asplenium adulterinum
Milde subsp. adulterinum e Dryopteris remota (A. Braun) Druce. — Boll. Mus. Reg. Sci. Natur. Torino
10 (1): 113-124.

Meyer D. E. (1962): Zur Zytologie der Asplenien Mitteleuropas (XXIX, Abschluss). — Ber. Deutsch. Bot.
Ges. 74: 449-461.

Moran R. C. (1982): The Asplenium trichomanes complex in the United States and adjacent Canada. —
Amer. FernJ. 72 (1): 5-11.

Nyhus G. C. (1987): Underartene av svartburkne (Asplenium trichomanes) i Norge. — Blyttia 45 (1): 12-24.

Pangua E., Prada C. & Marquina A. (1989): Las subespecies de Asplenium trichomanes L. en la Peninsula
Ibérica e Islas Baleares. — Bot. Complutensis 14: 87-108.

Parent G. H., Jerome C. & Thorn R. (1996): Donnees nouvelles sur la repartition d” Asplenium trichomanes
L. subsp. pachyrachis (Christ) Lovis & Reichstein (Aspleniaceae, Pteridophyta) en Belgique, au
Grande-Duche de Luxembourg, en Allemagne et dans le nord-est de la France. — Monde P1. 91 (457):
29-30.

Pérez Carro F. J., Fernandez Areces M. P. & Diaz Gonzalez T. E. (1990): Sobre la presencia de Asplenium
trichomanes nothosubsp. staufferi y Asplenium xalternifolium nothosubsp. heufleri en el norte de la
Peninsula Ibérica. — An. Jard. Bot. Madrid 48 (1): 7-13.

Queirdos M. & Ormonde J. (1990): Asplenium trichomanes L. subsp. quadrivalens D. E. Meyer, em
Portugal. — An. Jard. Bot. Madrid 46 (2): 553-561.

71



36 Ekrt: Asplenium trichomanes v CR

Rasbach H., Rasbach K., Reichstein T. & Bennert H. W. (1990): Asplenium trichomanes subsp.
coriaceifolium, a new subspecies and two new intraspecific hybrids of the A. trichomanes complex
(Aspleniaceae, Pteridophyta): 1. Nomenclature and typification. — Willdenowia 19: 471-474.

Rasbach H., Rasbach K., Reichstein T. & Bennert H. W. (1991): Asplenium trichomanes subsp.
coriaceifolium, a new subspecies and two new intraspecific hybrids of the A. trichomanes complex
(Aspleniaceae, Pteridophyta): 2. Description and illustrations. With an appendix on pairing behaviour
of chromosomes in fern hybrids. — Willdenowia 21: 239-261.

Reichstein T. (1981): Hybrids in European Aspleniaceae (Pteridophyta). — Bot. Helv. 91: 89-139.

Reichstein T. (1982): Hybrids in European Aspleniaceae (Pteridophyta). Addenda et corrigenda. — Bot.
Helv. 92: 41-42.

Reichstein T. (1984): Aspleniaceae L. — In: Kramer K. U. [ed.], Gustav Hegi Illustrierte Flora von
Mitteleuropa, Ed. 3, 1/1: 211-273, Verlag Paul Parey, Berlin, Hamburg.

Reichstein T. (1997): Pteridophyta. — In: Pignatti S. [ed.], Flora d’Italia, p. 37-92, Edagricole, Bologna.

Rickard M. H. (1989): Two spleenworts new to Britain: Asplenium trichomanes subsp. pachyrachis and
Asplenium trichomanes nothosubsp. staufferi. — Pteridologist 1 (6): 244-248.

Rumsey F. J., Vogel J. C., Russell S. J., Barrett J. A. & Gibby M. (1998): Climate, colonization and
celibacy: population structure in central European Trichomanes speciosum (Pteridophyta). — Bot. Acta
111: 481-489.

Schulze G. (1990): Asplenium trichomanes subsp. pachyrachis (Christ) Lovis et Reichstein in der Pfalz. —
Mitt. Pollichia 77 (3): 215-221.

Skalicky V. (1988): Regionalné fytogeografické ¢lenéni. — In: Hejny S. & Slavik B. [eds], Kvétena CSR, 1:
103-121, Academia, Praha.

Stark C. (2002): Bestimmungsschliissel fiir die Unterarten des Braunen Streifenfarns, Asplenium
trichomanes L. (Aspleniaceae, Pteridophyta) und ihre Verbreitung in der Pfalz. — Mitt. Pollichia 87
(14): 49-70.

Tigerschiold E. (1981): The Asplenium trichomanes complex in East Central Sweden. — Nord. J. Bot. 1:
12-16.

Viane R., Jermy A. C. & Lovis J. D. (1993): Asplenium. — In: Tutin T. G., Burges N. A., Chater A. O.,
Edmondson J. R., Heywood V. H., Moore D. M. Valentine D. H., Walters S. M. & Webb D. A. [eds],
Flora Europaea, Ed. 2, 1: 18-23, Cambridge University Press, Cambridge.

Vogel J. C., Rumsey F. J., Holmes J. S., Russell S. J., Barrett J. A. & Gibby M. (1997): The status,
distribution and genetic diversity of Asplenium csikii in the British Isles. — BSBI News 78: 92-93.

Vogel J. C., Rumsey F. J., Russell S. J., Cox C. J., Holmes J. S., Bujnoch W., Stark Ch., Barrett J. A. &
Gibby M. (1999): Genetic structure, reproductive biology and ecology of isolated populations of
Asplenium csikii (Aspleniaceae, Pteridophyta). — Heredity 83: 604—612.

Doslo dne 30. 3. 2007

72



Zpravy Ces. Bot. Spolec., Praha, 43: 17-65, 2008 37

Appendix 1. — Piehled autorem revidovanych herbatrovych sbért taxont skupiny Asplenium trichomanes
v Ceské republice doplnény o literarni Gdaje (Lovis & Reichstein 1985, JeBen 1995) z tizemi Ceské
republiky.

Appendix 1. — List of examined herbarium specimens of the Asplenium trichomanes group from the Czech
Republic. Literary data from the Czech Republic are added (Lovis & Reichstein 1985, Jelen 1995).

Asplenium trichomanes subsp. trichomanes

Termofytikum:

3. Podkrusnohorska panev: Cerveny Hradek u Jirkova (X. 1844 Roth, PR). — 4a. Lounské stiredoho¥i:
Bilina, vrch Bofen (s. d. L. C’elakovsk)}, PR). — 4b. Labské sti‘edohofi: Litomé&fice, v lese u Zelezniéni sta-
nice Radejéin (2. VI. 1968 B. Wagner, LIT). — [Zalhostice], Radobyl, skaly na JV svahu (11. VL. 1971
K. Kubat, LIT). — 8. Cesky kras: Praha, Radotinské udoli, u potoka (30. III. 1994 M. Tetera, CHOM). —
9. Dolni Povltavi: [Praha], Sarka (s. d. Ruda, PR). — [Praha Sedlec], skaly na kopci Podbaba (1845 I. F.
Tausch, PR, PRC). — 10b. Prazska Kkotlina: Praha, Libus, bfidlice pfi pravém biehu Libusského potoka ca
1 km Z obce, 240 mn. m. (13. VIIL. 1959 L. Palek, MP). — Praha[-Libus], udoli Libusského potoka (24. IV.
1938 B. Vilek, HR). — 11b. Podébradské Polabi: Kolin (1852 B. Veselsky, PRC). — 12. Dolni Pojizefi:
Trencin (VIIL. 1937 s. coll., PR). — 15¢. Pardubické Polabi: [Raby], Kunéticka hora, ibo¢i pod hradni kap-
li (5. VIIL 1928 E. Franék, MP). — 16. Znojemsko-brnénska pahorkatina: Mohelno (18. X. 1962
J. Simsikova, OL). —Mohelno, hadce u obce (4. VIIL. 1970 4. Cvancara & T. Sykora, LIM). — Biskoupky na
Moravé, nad zafezem potoka v tidoli Jihlavy, PR Velka skala, granulitovy hieben na levobfeznim udolnim
svahu 500 m JV od koty 376 Velka skala, 341 m n. m. (28. VIII. 1984 S. Ondrdckova, ZMT). — Hrubsice,
udoli Jihlavy, svahy na hornim okraji fi¢niho udoli, 2 km JZ obce, 340 mn. m. (2. VIIL. 1983 S. Ondracko-
vd, ZMT). — Znojmo (1873 A. Oborny, MZ). — Havraniky, skaly na okraji rezervace Sobes nad Deviti
mlyny, ca 2,5 km SZ od kostela v obci, ca 320 mn. m., 48°49'16" N, 15°57'51" E (4. V1. 2004 L. Ekrt, herb.
L. Ekrt). — Havraniky, skaly pod kopcem Sobes, ca 2,5 km Z od kostela v obci, 290 m n. m., 48°49'23" N,
15°58'19" E (4. VI. 2004 L. Ekrt, herb. L. Ekrt). — 18b. Dolnomoravsky tival: Bzenec, remiz nad Hajem
(20. IX. 1881 J. Bubela, PRC). — 21a. Hanacka pahorkatina: Namést’ [na Hané] u Olomouce (26. XII.
1907 J. Otruba, OLM).

Mezofytikum:

28b. Kaiion Teplé: Becov nad Teplou, v kanonu Teplé (3. X. 1909 J. Jahn, PRC). — Louka, 1,5-2 km
JV obce, udoli Mnichovského potoka, skaly v hlubokém udoli Mnichovského potoka nad Dolnim Hamrem,
soutok s Teplou, ca 600-630 m n. m. (6. VIIL. 1989 J. Michdlek, SOKO). — 28¢c. Mnichovské hadce: Mni-
chov u Marianskych Lazni (1883 s. coll., PRC). — Mnichov u Marianskych Lazni, na serpentinitovych ska-
lach (1. I11. 1879 L. Celakovsky, PR). — Mnichov, serpentinitové skaly (2. IX. 1904 J. Jahn, PRC). —
Mnichov, Plany vrch u obce, hadcova sut’ v byvalém lomu na JV upati (30. VL. 1967 M. Hosticka, PL). —
Nova Ves, hadcova skalka na lesni svétling 2,5 km JJZ obce, ca 790 m n. m. (7. IV. 1991 J. Michalek,
SOKO). — 28d. TouzZimska vrchovina: Tepla u Marianskych Lazni (1818 Konrad, PR). — Chodov, Ho-
molka izolovany ¢edi¢ovy vychoz 1 km SZ obce, ca 675 m n. m. (4. V. 1995 J. Michalek, SOKO). —
28e. Zluticka pahorkatina: Rabstejn nad Stielou, skalky v udoli Stiely (18. VL. 1974 P. Pysek, ROZ). —
Manétin, vychozy bfidlice nad Manétinskym potokem ca 1,1 km J centra obce Brdo, ca 375 m n. m.,
49°59'28,1" N, 13°15'37,2" E (4. 1X. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Rabstejn, vychozy bridlice ca
0,7km JV obce, 375 mn. m., 50°01'45,2" N, 13°17'54,8" E (4. IX. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). —
29. Doupovské vrehy: Vojkovice, balvanita sut’ V od koty 532 (9. V. 1956 F. Cerveny, CHOM). - 31a. Pl-
zeniska pahorkatina vlastni: Hradisté u Plzné (7. V. 1902 R. Sofion, PL). — Blovice, doli Borovenského
potoka na skalach, 450 m n. m. (19. VIL 1939 J. Vesely, PRC). — 33. BranZovsky hvozd: Domazlice, na
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skalach ve zticeninach HerStyna (13. VIIL. 1934 L. Kresl, PRC). — 36a. Blatensko: Blatna, kamenny plot
podél Vitanova [rybnika] (9. VI. 1929 J. Mikes, PRC). — 36b. HoraZd’ovicko: Velesice, na zulovém kopci
u obce, 540 mn. m. (20. V. 1944 J. Svehla, PRC). — 37a. Horni Pootavi: Kasperské Hory, Amalino udoli
(1957 J. Oswald, CB). — Radesov, ivozova cesta nad levym biehem Otavy (23. VII. 1975 M. Liskovd, PL).
— Kasperské Hory, na zulovych skalach u lesni cesty od seizmickeé stanice k obci, u Zlatého potoka (6. IX.
1969 J. Sachl, ROZ). — Dlouhé Ves, skaly nad silnici do Hartmanic (30. VIL. 1973 J. Vanécek, KHMS). —
Nové Méstecko, rulové skaly na levé strané Otavy 1 km S obce, 510-550 mn. m.,49°11'10" N, 13°29'30" E
(2002, J. Vondrdk, herb. L. Ekrt). — Nuzerov, zficenina hradu Pustevny, na rozvalinach hradu ca 2,5 km
SV od obce Hartmanice (10. VIL. 2003 J. Zdmecnik, herb. J. Zamec¢nik). — Kasperské hory, osada Karlina
pila v tdoli Pénivého potoka, na zidce nad silnici u osady ca 3,25 km JV od obce (10. VIL. 2003 J. Zamec-
nik, herb. J. Zamecnik). — Rejstejn, skaly nad silnici mezi Rejstejnem a Anninem ca 1,5 km S od centra
obce, ca 560 mn. m.49°09'21,1" N, 13°30'50,6" E (14. X. 2002 L. Ekrt,CB, PRC, herb. L. Ekrt). — Rejstejn,
skaly na svahu kopce Vinice ca 1 km VSV od centra obce, 660 m n. m., 49°08'28,8" N, 13°31'43,0" E (24.
IX. 2007 L. Ekrt, herb. L. Ekrt). — Ceiikova pila, skily v rezervaci Pastecké skaly nad Pasteckym mostem,
ca2kmS$S Ceﬁkovy pily, ca 600 m n. m., 49°7'32" N, 13°29'35,3" E (14. X. 2002 L. Ekrt, CB, PRC, herb.
L. Ekrt). — Rejstejn, Ceiikova pila, rulové skaly v udoli Vydry, ca 940 m JJV od centra osady, ca 630 m n.
m., 49°06'00,5" N, 13°29'44,0" E (10. X. 2006 L. Ekrt, herb. L. Ekrt). — 37b. Susicko-horaZzd’ovické va-
pence: Horazd’ovice, na skalach pod hradem Prachen, 430 m n. m. (8. VII. 1944 J. Dostal, PR). — Hejna,
skaly nad zeleznicni trati JZ obce (11. V. 1968 J. Vanécek, CB). — Hejna, Pucanka, skaly (1. IX. 1968 J. Va-
necek, CB). — Tynec, skaly nad levym biehem Otavy (18. V. 1967 J. Vanécek, CB). — Horazd'ovice, na
vrchu Prachet, ca 500 m n. m. (9. VIIL 1939 J. Vesely, PRC). —37d. Ckyiiské vapence: Sudslavice, na vé-
pencich [!] nad zelezni¢ni trati u obce (VIL. 1972 V. Faltys, MP). — 37e. Volyniské PfedSumavi: Volyné,
Cernétice, jizni svah Na drnech u obce, 520 mn. m. (27. VIL 1937 J. Simdk, PR). — Vimperk, skalnaté navr-
$iuobce (VIIIL. 1898 K. Domin, PRC). — Vimperk (13. XI. 1857 C. Claudi, PR). — Vitovce u Nespic, taras u
cesty ca 0,5 km V mlynana V okraji Vitoveu (27. V.1967 J. Hartl, CB). — Németice, skalnaty bieh potoka,
ZJZ obce (15.1V. 1960 J. Hartl, CB). — [Vlachovo Bfezi], Doubrava, taras (3. V. 1908 E. Jirasek, CB). —
37f. Strakonické vapence: Mala Turna, skalnata stran pii potoku JV samoty Hubert (24. VIIL. 1954 J. Hou-
fek, CB). — 37h. Prachatické PfedSumavi: Vodinany, na kamenitém svahu nad fekou Blanici JV obce
Zichovec, 470 m n. m. (25. VIL 1959 J. Moravec, PR). — Hlasné Lhota u Zablati, rulové skalky ve stfedni
Casti kanionu Blanice, ca 1,1 km JZ centra obce, 645 m n. m. (8. 1. 2005 L. Ekrt, herb. L. Ekrt). — 37k.
K¥em7ské hadce: Kiemze, serpentinové skaly u obce (7. VIL. 1870 L. Celakovsky, PR). — Holubov, rezer-
vace Bofinka, hadcové vychozy ca 1 km ZSZ od Zelezni¢ni stanice v obci, ca 490 m n. m. (13. V. 2002
L. Ekrt, PRC, herb. L. Ekrt). — Holubov, hadcové vychozy u Kiemzského potoka v rezervaci Holubovské
hadce ca 1 km ZSZ od zficeniny hradu Div¢i kamen, 470 m n. m. (13. V. 2002 L. Ekrt, CB, PRC, herb. L.
Ekrt). — Ttisov, Holubovské hadce, SV exponované hadcové vychozy nad Kiemzskym potokem ca 0,75 km
S od Zelezniéni zastavky v obci, ca 450 m n. m. (3. IV. 2004 L. Ekrt, herb. L. Ekrt). — 371. Ceskokrumlov-
ské PiedSumavi: Kamenny Ujezd, rulové skaly pod ruinou Kotek na pravém biehu Vitavy (IX. 1960 S.
Kucera, CB; 23. V1. 1961 1. Klastersky, PR). — Cesky Krumlov, rulové a svorové skaly tésné u silnice
v udoli Vltavy, levy bieh u mostu pod Haglovicemi (22. VI. 1961 I. Kldstersky, PR). — Cesky Krumlov, ska-
la nad samotou U Rohana v okoli Zaluzi (9. V1. 1980 M. Sriitek, ROZ). — T¥isov, rulové skaly v udoli Vlta-
vy, u zficeniny hradu Divéi kamen v blizkosi usedlosti Hamr pod skalni Jehlou, ca 1 km SV od zelezni¢ni
zastavky Ttisov, ca440 mn. m. (3.1V. 2004 L. Ekrt, herb. L. Ekrt). — Cerna v Pogumavi, les u lomu (20. VIL.
1952 F. Milner, KHMS). — 37n. Kaplické meziho¥i: Cesky Krumlov, udoli Susského potoka u Zatong, ru-
lové skaly nad silnici na levém biehu pod Slubicemi (22. V1. 1961 L. Klastersky, PR).—370. Kafion MalSe:
Hefman, skaly pfi Malsi, u usti Borovnického potoka (VIIL. 1960 S. Kucera, CB). — 38. Budéjovicka pa-
nev: Vodnany, na rulovych skalach v udoli feky Blanice u zastavky Svinétice, 440 m n. m. (27. VIIL. 1942
S. Hejny, PRC). — 39. T¥eboiiska panev: Mezimosti nad Nezarkou, na strani u Krkavee, 410 m n. m. (12.
VII. 1941 R. Kurka, PRC; 7. V. 1943 R. Kurka, CB). — Mezimosti nad Nezarkou, v tarase u cesty pod Ho-
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lenskym rybnikem, 425 m n. m. (5. X. 1942 R. Kurka, PRC; 18. VIL. 1942, 29. 1V. 1943 R. Kurka, CB). —
Lomnice nad Luznici, Kolenick obora (14. IV. 1892 A. Weidmann, PRC). — Plavsko, skaly v Cihadle (14.
IV. 1938 J. Houfek, CB). — Plavsko (s. d. Frejlachova, KHMS). — 40a. Pisecko-hlubocky hieben: Pisek,
skalky ve smrkovém lese na svahu nad lesni péSinou k zivcovému lomu (19. VIL. 1924 [. Klastersky, PR). —
Pisek, zivcovy lom Kéca, ve smrkovém lese (VIII. 1919 I. Klastersky, PRC). — Hluboka (s. d. Stotzky, CB).
—41. Stiedni Povltavi: Bechyng, leva straiiu Luznice (14. VIII. 1888 s. coll., PR). — Bechyng, skalka v me-
andru Smutné JZ mésta (10. VIL. 1987 J. Kaisler, SOB). — Petrovice u Humpolce, zalesnéné skaly pii Zeliv-
ce J obee, 430 m n. m. (4. VIL. 1941 R. Hendrych, PR). — Sedlice, zed’ u velké piehrady na Zelivce u obce,
475 mn. m. (5. VIIL 1949 4. Cabera, CB). - Sedlice, Sedlicka piehrada na Zelivce, u hraze na levém biehu
na skalkach u silnice, 1 km V obce, 460 m n. m. (27. VI. 1962 1. Riizicka, MJ). — Sedlice, skaly nad piehra-
dou Sedlice v tdoli Hejnického potoka, JV obce (12. VII. 1974 K. Sutory, MJ). — Tabor, zulové skaly u
Chlumce nad Bene$ovym mlynem v Luznickém udoli, ca 480 m n. m. (18. VIIL. 1936 A. Z. Hnizdo, PRC).—
Tabor, skala na pravém biechu Luznice u BeneSova mlyna Z mésta, 390 mn. m. (1. IX. 1986 J. Kaisler, CB,
SOB). — Hojsin, po pravé strané Slapské piehrady, stard opérna zed’ na sucho stavéna z zulovych kament
podél lesni cesty ca 1,3 km SSV od obce, 360 m n. m. (3. XI. 1982 L. Palek, MP). — [Bojov], tidoli Bojov-
ského potoka, skalnata lesni stran (3. X. 1952 M. Hosticka, MP). — Mala Hrastice, na skalach v tidoli Vozni-
ce Z obce (7. VIIL. 1973 Jeslik, ROZ). — Méchenice, udoli Vltavy, skala u obce (1899 J. Fiser, ZMT). —
Davle, v bo¢nim udoli Zahotanského potoka, 220 m n. m. (7. VI. 1945 M. Stolba, PR). — Davle (18. VL.
1897 J. Wilhelm, PRC). — Podolsko, skaly na pravém biehu Vltavy, ca 3,5 km SZ od obce, S od zeleznicni-
ho mostu (19. VIIL. 1989 J. Stépdnkovdi, CB). — Hnévkovice, Valcha, na skaldch v lese Horni Hradisté
v blizkosti obce, 460 mn. m. (11. V1. 1940 J. Dostdl, PR). — Sedl¢ansko, Velbéhy (VIL. 1969 D. Hradecka,
SOB). — Ptibénice, skalka u silni¢ky v lese v okoli ziiceniny (9. VI. 1993 J. Kaisler, SOB). — 42b. Tabor-
sko-vlasimska pahorkatina: Vlasim, Biezina, rulova skéla nad lomem, 370 m n. m. (17. IX. 1954 K. Ji-
rousek, PR; 15. X. 1957 V. Zeleny, PR). — Loutiovice, Maly Blanik (25. VII. 1903 K. Stejskal, PRC). — Dolni
Kralovice, hadce u obce (3. VIIL 1970 A. Cvancara & T. Sykora, LIM). — Cervena Re¢ice, na vihkych ska-
lach v udoli Trnavky (21. VIIL. 1960 F. Jirik, CB). — Chynov, skalka v udoli potoka u zelezni¢niho mostu
SV obce (7. V. 1979 J. Kaisler, CB). — 43a. Certovo b¥emeno: Jetfichovice, Sedl¢any, les nad [osadou]
Moninec, v hromadach zulového kameni, 550-650 m n. m. (9. V. 1940 F. Milner, KHMS). — 44. MileSov-
ské stiredohoti: [MileSov], Milesovka na sut'ovitém svahu, ca 800 m n. m. (11. VIL. 1960 1. Kiastersky,
PR).—45a. Loveckovické stiedohori: Kravare, udoli Bobtiho potoka (1930; 26. VII. 1934 K. Preis, PRC).
—Merboltice, Policky vrch, skalky na Z svahu (19. VIIL. 1969 K. Kubat, LIT). - Usti nad Labem, Jeled JZ od
obce, Mlynecky vrch (4. VIIL. 1962 4. Paul, LIT). — Velka Bukovina, skalky na J svahu koty 428 (21. VIL
1971 K. Kubat, LIT). — 45b. Ceskokamenicka kotlina: Luzické hory, Jehla (2. VIIL. 1957 I. Kldstersky &
J. Mésicek, PR). — 46¢. RuZovska tabule: Srbska Kamenice, zarGstajici suté ve V svahu Ruzaku (27. VL.
1970 K. Kubdt LIT). — 48a. Zitavska kotlina: Jifikov, S Rumburka (s. d. E. Prusik, MJ). — 50. LuZické
hory: Liska, Stfibrny vrch nad obci, basalt (,,V. Fischberg™) (1. VIIL. 1957 I. Klastersky & J. Mésicek, PR).
—[Novy Bor], na vrchu Kli¢ (14. VI. 1897 J. v. Sterneck, PRC). — 52. Ralsko-bezdézska tabule: Ralsko (s.
d. G. Lorinser, BRNM). — 53a. Ceskolipska kotlina: Ceska Lipa, udoli Pekla (1879 V. Schiffner, PRC). —
Ceska Lipa, Okiesice (,,Aschendorf*) (29. VII. 1900 W. Hirsch, OH). — 55d. Trosecka pahorkatina:
[Podkost], u Kosti (1872 F. Sitensky, PR). — 56a. Zeleznobrodské Podkrkonosi: Semily, Riegerova stezka
na skalach (24. VIL. 1989 M. Kocidnova, HR). — Navarov, intravilan (8. VI. 1984 H. Novdkova, ROZ). —
56¢. Trutnovské Podkrkonosi: Hostinné, slepencové permské skaly V obce, mezi Cermnou a Vigicemi,
ca 500 mn. m. (12. V. 1935 4. Z. Hnizdo, SOB). — 59. Orlické podhiifi: Nachod, Peklo (VIL. 1928 J. Mi-
kes, PRC). —Nachod, Peklo, idoli Metuje mezi obci a Novym Méstem (22. VII. 1929 J. Mikes, PRC). — Na-
chod, tdoli Metuje (22. VIIL. 1929 J. Mikes, PRC). — Nové Mésto n. Met., na kamenech v lesich kolem obce
(6. VIIL 1938 Kobrle, MP). — Sediviny, svorové skély ca 1,2 km JZ osady, 570 m n. m., 50°17'57,8" N,
16°1728,9" E (29. IX. 2002 L. Ekrt, PRC, herb. L. Ekrt). — P&Cin, skalky v zafezu zelezni¢ni trati ca 1,3 km
JZ od Zelezniéni zastavky v obci, 450 m n. m., 50°09'17" N, 16°24'17" E (7. VIL. 2004 M. Stech, CBFS). —
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Dobré, osada Zivina, vyslunné strané a skaly JZ exponované vpravo od silnice k Dobrému (11. VIIIL. 1984
J. Kucera, herb. J. Kugera). — Dobré, osada Zivina, skaly nad silnici na okraji obce, ca | km JJV od centra
obce Dobré, 420 m n. m, 50°15'38,4" N, 16°15'59,0" E (16. IX. 2007 L. Ekrt & J. Kucera, herb. L. Ekrt). —
[Oseénice, Antoniino udoli], Rehackova stran (I11. 1930 J. Mikes, PRC). — 63a. Zambersko: Slatina nad
Zdobnici, na skalnatém pravém biehu u silnice za kostelikem (22. IV. 1956 A. Hynkova, PR). — Pastviny,
skala pfi silnici u ptehrady (19. VIL. 1964 J. Hada¢, MP). — Litice nad Orlici, na vlhkych skalach (s. d.
E. Franék, MP). — Litice nad Orlici, na zulovych zficeninach hradu Litice (17. VIL. 1932 Soucek, BRNM). —
Rybna nad Zdobnici, tonalitova skala nad Zelezniéni trati nad pravym biechem feky Zdobnice v udoli zv.
Certiiv dil 300 m SZ od Zel. zastavky pii SZ okraji obce, 380 m n. m. (18. IV. 2003 Z. Kaplan, PRA). —
Klasterec nad Orlici, Stérbiny skalek nad silnici na levém biehu feky Divoka Orlice ca 900-1100 m S od
kostela v obci, ca 500 mn. m. (17. VI. 1971 A. Roubal, PR). — 63e. Poli¢sko: Bohunov, skala v lese, vpravo
silnice Bohunov — Svojanov, 300 m Z obce, 450 mn. m. (28. IX. 1993 P. Lustyk, BRNM). — 65. Kutnohor-
ska pahorkatina: Kutna Hora, v kapsach rulovych skal na zastinénych vlhkych mistech u Spaleného mly-
na, 270 mn. m. (15. VIL. 1955 J. Veprek, PR, ROZ). — [Tfemosnice], Hedvi¢ino udoli, skalka (7. VIIL. 1952
R. Neuhdusl, MP). — Hrab&$in, upati skalnatych srazt v roklinatém zatezu Janského potoka ca 1,5 km V od
obce (7. VII. 2005 M. Marek, PR). — 66. Hornosazavska pahorkatina: Ronov nad Sazavou, EliaSova skal-
ka (26. 1V. 1922 5. coll., LIT). — Havlickav Brod, Rosendorfska stain u mlynské strouhy (20. II1. 1864 F.
Schwarzel, MI). — 67. Ceskomoravska vrchovina: Vratislavka, ve skalach v udoli Libochtivky (VII. 1921
J. Smarda, PR). — Kejzlice, kamenity voz z Nového Dvora, 530 m n. m. (25. X. 1925 4. Cdbera, PR). —
Vratislavka, na granitu v udoli Libochovky mezi obci a Listkovem (14. VIL. 1921 F. Bily, BRNM). — Ost-
rov, hadcové skaly v udoli Libochovky u obce, 430 m n. m. (26. V. 1956 F. Cernoch, BRNM). — Ostrov, ru-
lové skaly v udoli Libochovky pod Brabcovym mlynem nedaleko obce, 430 mn. m. (21. X. 1955 J. Dvoradk,
BRNM). — Strmilov, silnice do Studené, v zulovém tarasu ca 500 m od Strmilova po levé strané silnice, 555
mn. m. (9. V. 1955 4. Ceska, PR). — Rantifov, na skaldch Zaje¢i skok pod obci, 500 mn. m. (4. VIL. 1942 J.
Dostal, PR; 11. X. 1961 1. Riizicka, MJ; 24.1V. 1973 R. Businsky, ROZ). —Polna, rulové skaly v okoli obce
(23.1X. 1929 J. Mikes, PRC). — Ptimélkov, na skalach pod ziiceninou hradu Rokstejn v tidoli ficky Brtnice,
450 mn. m. (5. VIL. 1942 J. Dostal, PR; 10. V. 1967 I. Ruzicka, MJ). — Piimélkov, rulové skéaly nad cestou
SV ca 200 m SV od zficeniny hradu Rokstejn, ca 1,5 km JZ od zelezni¢ni zastavky Ptimélkov, 49°20'3,5"
N, 15°43'41,3" E, 430 m n. m. (19. VIIL. 2004 L. Ekrt, CB, PRC, herb. L. Ekrt). — Rodvinov, v udoli feky
Nezarka (2. VIL. 1934 V. Rypacek, PRC). — Pelhfimov, skalnata stran nedaleko kamenného mostu u zelezni-
ce 3 km obce smérem na Novou Cerekev, 590 mn. m. (11. VIIL. 1976 A4. Irova, PRC). — La¢nov, kamenity
bieh feky Svratky na J tpati Zakoviny SV obce, 510 m n. m. (25. IV. 1943 V. Doldk, PRC). — Cernovice u
Kunstatu, Kaciny, 4,75 km SV obce Nedvédice, okoli skal, 550-600 mn. m.,49°28'39" N, 16°23'25" E (10.
VIL 2000 K. Sutory, BRNM). — Cerni&, vychozy ruly nad Zelezni¢ni trati JZ obce (28. VI. 2003 E. Ho-
fhanzlova, herb. L. Ekrt). — Bastinov, skaly v lese u Vysoké (1862 F. Schwarzel, MJ). — Olesnice, skala nad
Hodoninem (13. VIII. 1956 O. Mrkos, OL). — 68. Moravské podhiufi Vysodiny: Lelekovice, kifovinata
granodioritova skalka 1 km S obce, 320 m n. m. (5. X. 1975 J. Saul, BRNM). — Radostice u Brna, skaly u
nadrazi (24. VIL. 1968 J. Hornansky, BRNM). — Tet¢ice u Brna, na svahu Buéinu v udoli, ca 280 m n. m.
(18. VII. 1947 J. Horrnansky, BRNM). — Adamov, cesta z obce do Vranova (s. d. E. Formanek, BRNM). —
Ofesin u Regkovic (s. d. E. Formdnek, BRNM). — Piesovice, pravy bieh feky Rokytné ca 1 km JV obce ne-
daleko vtoku potoka, 350-400 m n. m. (8. VI. 1994 K. Sutory, BRNM). — Ocmanice, stran¢ na pravém bie-
hu feky Oslavy, V a SV obce, 390 m n. m. (22. VIIL. 1975 K. Sutory, BRNM). — [Slavétice], biehy feky
Jihlavy, okoli Skryjského mlyna, 1 km SSV obce, 280 mn. m. (16. V. 1975 K. Sutory, BRNM). — Kozlany,
levy bieh Jihlavy v okoli Zarazkového mlyna, 1,2 kmJ obce, 360 mn. m. (26.IV. 1977 K. Sutory, BRNM).
— Zbysov u Rosic, les Balinek (s. d. E. Formdanek, BRNM). — Jahodnicka u Bukovice (s. d. E. Formanek,
BRNM). — Bohutiov, u obce (1964 F. Prochdzka, MP). — [Oslnovice], Vranovska piehrada, Chmelnice,
skaly nad vodou u osady (6. VIIL. 1974 A. Cvancara, LIM). — P¥imélkov, zulova skila nad levym biehem
Jihlavy (8. VIIL. 1950 J. Diener, MJ). — Pfimélkov, na skalach nad soutokem ficky Brtnic¢ky a Jihlavy 500 m
JV obce, 430450 m n. m. (6. VIL 1965, 9. VIL. 1969, 24. IX. 1969, 29. VI. 1972 I. Ruzicka, MJ; 29. VI.
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1972 8. Ondrackova, ZMT; 6. V1. 1989 J. Zlamalik, MJ; 19. VIIL. 2004 L. Ekrt, herb. L. Ekrt). — Staré Hobzi,
les Obora na skalkach nad pravym biehem Moravské Dyje, nad myslivnou, 2 km JJZ od obce, ca 450 mn. m.
(10. VIL. 1962 1. Ruzicka, MJ). — Staré Hobzi, rulové skalky nad Moravskou Dyji na okraji rezervace Muten-
ské obora ca 1,8 km JZ centra obce, ca470 mn. m. (15.1. 2005 L. Ekrt & E. Hofhanzlova, herb. L. Ekrt). — Po-
coucov, na travnaté strani s balvany v PR Syenitové skaly u Pocoucova, 500 m Z obce, 450 mn. m. (21. V.
1969 I. Riizicka, MJ). — Ketkovice, J stran¢ nad levym biehem Oslavy pod ziiceninou Ketkovického hradu, 3
km JJZ obce, ca 300 mn. m. (16. VI. 1988 E. Charvatova, MJ). — Ttebic, Gdoli Jihlavy, udoli Stafecského po-
toka, Jantav mlyn, 370 mn. m. (1899 J. Uli¢ny, ZMT; 1909 M. Zeibert, ZMT). — Ttebic, skaly za Chmelencem
(1921 V. Krajina, PRC). — Ptibyslavice nad Jihlavou, tdoli Jihlavy, na skalach naproti Kratochvilovu (Otru-
bovu) mlynu nad obci, 430 mn. m. (20. VIIL. 1930 F. Jicinsky, ZMT). — Biskupice u Hrotovic, udoli Rokytné,
skaly pod hranou tdoli, levobiezni udolni svah k JV 500 m Z Ujezdského mlyna ca 1,05 km JZ obce, 370 mn.
m. (26. VI. 1990 S. Ondrackova & H. Houzarova, ZMT). — Kitiny, udoli u obce (V. 1910 J. Podpeéra,
BRNM). — Adamov, Josefovské udoli, zulosyenitové skaly naproti byvalé huti v Josefové, ca 1,5 km VSV od
centra obce Adamov, 300 m n. m., 49°1826.2" N, 16°40'35.5" E (22. IX. 2006 L. Ekrt, herb. L. Ekrt). — 69a.
Zeleznohorské podhiiii: Nasavrky, na skile naproti obci Stradov, ca 380 mn. m. (24. V. 1942 R. Hendrych,
PR). — Rychmburk, na bfidlicovych skalach v udoli Rychmburského potoka pod obei, 380 m n. m. (17. VIL
1941 M. Pulchart, PRC).—70. Moravsky kras: Hady u Brna [!] (s. d. E. Formdnek, BRNM).—71b. Drahan-
ska plosina: Vranova Lhota, §térbiny skal ve smiSeném lese, na vrchu Susice u obce, 400 mn. m. (2. IX. 1943
A. Matatko, PRC). — Sloup, skalni ostrozna na kopci Neselov na S okraji obce (20. IX. 1985 M. Chytry,
BRNM). - 71¢. Drahanské podhiii: Konice, Strazisko, na skalach v tidoli potoka Strazisko v blizkosti obce,
350 m n. m. (VIL 1965 J. Dostal, PR). — Namést’ na Hané, skalka na pravém biehu potoka Sumice, 1,5 km
Z obce, ca 260 m n. m. (19. VIL. 1979 M. Dosedélova, BRNU). — Hamiltony, na skalach v udoli ficky Velké
Hané (14. X. 1944 F. Hynst, OLM). — 73b. HanuSovicka vrchovina: Sumperk, skaly nad Zelezniéni stanici
u Rudy (8. VIL. 1920 J. Smarda, PR). — Sumperk, Oliany, rulové skaly u Olsanské tovarny (27. IX. 1929 F.
Kvapilik, OLM). — Planava, JZ svahy, 600 m n. m. (1954 Tusla, MP). — [ Vyprachtice], udoli Moravské Saza-
vy, skaly na levém biehu pod byvalym drticem (5. VIL. 1955 Tusla, MP). — Zéabieh, na skalach u Hostejna
(VIIL 1927 J. Otruba, OLM). — Hanusovice nad Moravou, skalky v lese nad nadrazim v obci (1. IX. 1961 L
Klastersky, PR). — 74a. Vidnavsko-osoblaZska pahorkatina: Javornik, Raci udoli, na zulovych skalach u
cesty v udoli ca 200 m JZ od osady Raci udoli, ca 350 m n. m. (25. IV. 2004 L. Ekrt, herb. L. Ekrt). — Zulova,
ca400 mJZ od kostela v obci na zulovych skalach nad silnici, ca 480 mn. m., 50°18'18" N, 17°05'30,7" E (23.
1V. 2004 L. Ekrt, herb. L. Ekrt). — 75. Jesenické podhiifi: Odry, na okraji lesa na jiznim svahu u kaplicky,
mezi obcemi Odry a DobeSov, 320 m n. m. (17. VIIL. 1955 Kldskovd, Novotnd, Stolcovi & Veseld, PR). —
Smilov, ve $térbinach skal u obce (5. IX. 1926 J. Otruba (FI. Exs. Reipubl. Bohem. Slov., no 104), BRNM,
MZ, OLM, PR, PRC). — Smilov, skaly u obce (VIIL. 1929, J. Laus, OSM). — Kruzberk, biehy Moravice, ve
stérbinach skal, ca 400 m n. m. (7. IX. 1950 B. Hordk, PRC). — Lipnik nad Be¢vou, osada Podhoti v udoli Je-
zernice, ca 1 km SSV osady, 350 mn. m. (27. V. 1985 K. Sutory, BRNM). — Dobesov, udoli stejnojmenného
potoka, 440 mn. m. (26. VIII. 1967 M. Sedldckova, NJM). — Hruba Voda (12. VIL 1955 B. Raynoch, OLM). —
Domasov nad Bystfici, bu¢ina na Z prudkém kamenitém svahu nad fekou Bystfici, ca 4 km J obce, 540 m n.
m. (29. VII. 1994 J. Ptackova, OLM). — Potstat, ca 2 km JV obce, na skalach v udoli Velicky, ca 450 m n. m.
(12. X1. 1983 Z. Hradilek, OLM). — Oderské vrchy, v udoli Velicky na skalach pobliz Vagnerova mlyna, ca 1
km J mlyna, ca 420 mn. m. (1. VIL. 1969 B. Sula, OLM). — 76a. Moravska brana vlastni: Novy Ji¢in, va-
pencové skaly [!] na Bilé hote u Stramberka, 450 m n. m. (29. XI. 1929 F. Cernoch, BRNM). — Teplice nad
Becvou, na drobovych skalach V nad obci, ca 260 m n. m. (2. VIIL. 1944 H. Zaviel, BRNM). — Fulnek, udoli
potoka, podél statni silnice smér Vrchy, 420 m n. m. (7. VIIL 1968 M. Sedldckovd, NJM). — 80a. Vsetinska
Kkotlina: Vsetin (s. d. J. Ulehla, PRC). — 82. Javorniky: Vsetin, Pul¢inské skaly, ca 700 m n. m. (VIIL. 1927
G. Rican (FI. Exs. Reipubl. Bohem. Slov., no 401), GM, HR, OLM, PRC). — Novy Hrozenkov, udoli Vranéa,
piskovec, ca 550 mn. m., pii potiicku ve smrkovém lese S od nové skoly (28. V. 1941 V. Pospisil, BRNM). —
84. Beskydské podhiuii: Tfinec-Sosna, kratky kanon bezejmenného potoka JV vrchu Jahodna, nedaleko usti
potoka do OlSe, strmé zastinéné bfidlicové stény, ca 310 m n. m. (30. V1. 1995 J. Kudelova, CESK).
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Oreofytikum:

87. Brdy: Horehly, skalka v pfikrém svahu na pravém biehu Bradavy, 1 km Z od Borovna, 530 m n. m.
(21. VIIL. 1999 L. Pivorikovd, PL). — 88b. Sumavské plané: Stozec, Stozecké kaple, skaly v rezervaci
Stozecka skala, ca 100 m JZ Stozecké kaple, ca 960 mn. m., 48°52'25,8" N, 13°49'17,8" E (15. X. 2002 L.
Ekrt, herb. L. Ekrt). — 90. Jihlavské vrchy: Lhotka u Telce, skupiny zulovych balvanii na pastviné
SZ obce, 650 mn. m. (14. VIL. 1941 J. Diener, PR, PRC). — Racov, dlouhy zulovy taras nad silnici do Ri-
delovaca2kmlJobce, 710 mn. m. (3. X. 1943 J. Diener, PRC). — Staré Ransko, na skalach v lese nad ces-
tou, 3,2 km ZJZ obce, 630 m n. m. (16. VL. 1990 P. Bures, BRNM). — 91. Zd’arské vrchy: Zdar [nad
Sézavou] (s. d. F. Kovdi, OLM). — [Zdirec nad Doubravou], hadcové skaly v lese na V od [rybnika] Reka
(2. VIIL. 1923 5. coll. PRC). — Teleci, JZ obce, ve $térbinach svorovych tutest na dolnim ubo¢i svahu u
feky Svratky, 525 mn. m. (18. VIL. 1943 V. Doldk, PRC). — Nové Mésto na Morave, Skelnd, na serpenti-
nitovych skalach v lese ca 1 km SV obce, pod kopcem Brozova skala, ca 760 m n. m. (27. XII. 1976 M.
Smejkal, BRNU). — Skelnd, na serpentinové skalce v lese ca 1 km SV obce, ca 750 mn. m. (22. VIII. 1972
M. Smejkal, MJ). —93a. Krkonose lesni: Krausovy boudy (IX. 1876 V. Cypers, PR). — Rokytnice [nad Ji-
zerou], skaly pfi silnici k nadrazi v obci (6. IX. 1919 F. A. Novadk, PRC). —97. Hruby Jesenik: Velka kot-
lina (14. VIII. 1926, VIII. 1932 J. Otruba, OLM). — 99a. Radhost’ské Beskydy: Dolni Be¢va, Kamenné,
u cesty k Bolciim na kamenné zidce 2 km SV obce (16. X. 1983, 8. X. 1985, 1. IV. 1997 M. Kasparova,
VM). — [Ostravice], udoli Mazaku, bteh poticku, prvniho levého ptitoku od usti (28. V. 1954 J. Vodicka,
OSM). — Ostravice, potok Mazak, skala (8. IX. 1971 4. Hdjkova, FMM). — Krasna, na regula¢ni zdi
v udoli potoka Jestiabi, 700 mn. m. (18. VIIIL. 1971 Z. Kilian, FMM; 8. VII. 1972 E. Bursa, FMM). — Ma-
lenovice, na skalach v udoli potoka Sepetny (24. V1. 1974 A. Hajkovd, FMM). — Dolni Lomna, ve §térbi-
nach kamenné zdi v udoli potoka Lomna (15. VI. 1976 E. Bursa, FMM). — Moravka, tdoli potoka Slavic,
ca 2 km od ptehrady Moravka, na kamenné zidce, 550 mn. m. (27.1V. 1978, A. Hajkovd, FMM). — Horni
Lomna (25. VIIL. 1961 H. Hermanova, OL). — Kosarisko, na kopci Kozubova u obce v listnatém lese, 600
mn. m. (11. V. 1974 Krajinova, CESK). — Frydek-Mistek, skalka na levém biehu, v kamenech zidky, ca
1,5 km od Uspolky (29. IV. 1981 V. Mikolds, HOMP).

Nelokalizovatelné:
Inrvova stran (4. IX. 1879 F. Zavrel, PRC).

Asplenium trichomanes subsp. quadrivalens

Termofytikum:

1. Doupovski pahorkatina: Kadar, basaltové vychozy na V svahu kopce Uhot’ nad obci Kadaiiska Jeseit
(22.V. 1949 I. Kldstersky, PR; 7.1V. 2001 R. Fiser, CHOM). — Kadaii, Uhost, skaly na Z svahu, 500 mn.
m. (16. VI. 1993 J. Lorber, CHOM). — Klasterec nad Oht1, skalky v parku (12. VI. 1961 s. coll., PL). — Klas-
terec nad Ohfi, Lestkov, Cern}'/ vrch, ¢ediCova skalka v lese na Z svahu (25. IX. 2002 K. Boublik, herb.
L. Ekrt). — [Lestkov], upati ¢edi¢ového skalniho vychozu Jakubova skéla na JZ ubo¢i Mravencaku, 490 m
n.m. (3. VI. 1994 J. Michalek & P. Krasa, SOKO). — Kotvina, hradni zficenina na ostrohu 0,8 km SSZ od
Humnického vrchu (29. VI. 1989 C. Ondrdicek, CHOM). — Rasovice, PP Rasovické skaly, smiseny les na
skalnatém navrsi k. 482 ca 1,1 km J od obce (13. V. 2005 C. Ondrdcek, CHOM). — Ragovice, PP Rasovické
skély, pati skalniho bradla (13. V. 2005 C. Ondracek, CHOM). — 4a. Lounské stiedohoti: Chraberce,
vrch Brnik u obee (21.IV. 1946 1. Klastersky, PR). —Most (1852 G. Eichler, PRC). — Louny, Milné, suté na
S Gpati (22. VIL. 1972 K. Kubdt, LIT). — 4b. Labské stiedoho¥i: Milesov, kamenna zed’ v obci (VIIL. 1954
V. Stépdnova, PR). — [Dolni] Zélezly, Ttik¥izova hora [Kostelni vrch] (1929 K. Preis, PRC). — Boreg, ka-
menna sutina na vrchu Bore¢ (29. VI. 1953 Gregor, PRC). — [Usti nad Labem], Stickov (29. VIIL. 1929
J. Mikes, PRC). — Stiekov, skaly za zficeninou (3. I. 1981 K. Kubat, LIT). — Dékovka u Vlastislavi, V svah
koty 477,6 (13. V. 1971 K. Kubat, LIT). — Litoméfice, na Hradisku [vrch Hradisté SSZ obce] (11.IV. 1871
A. Novdk, LIT). —MileSov, zed’ pod zamkem (5. VIIL. 1978 Studnicka, LIM). — Téchlovice, Vrabinec, skal-
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ky na vrcholku (14. V. 2001 C. Ondracek, CHOM). — 7b. Pod#ipska tabule: Rovné, lomova sténa Gedico-
vé skély u cesty na vrchol kopee Rip ca 1,5 km JJZ od centra obce, ca 400 mn. m. (21. V. 2007 L. Ekrt, herb.
L. Ekrt). — 7c. Slanska tabule: Cernuc, §térbiny zdi u sochy v J &asti obci, 190 mn. m. (14.1X. 1974 A. Rou-
bal, PR). — 7d. Bélohorska tabule: Okof, na skalach pod zficeninou hradu v tdoli Okofského potoka,
270-290 m n. m. (12. VI. 1940 s. coll., PRC). — Okof (5. V1. 1970 s. coll., ROZ). — 8. Cesky kras: Srbsko
(4. V. 1920 J. Mikes, PRC). — Srbsko, haj po levém biehu Bubovického potoka k vodopadiim, ca 300 m n.
m. (s. d. M. Medlinova & S. Hejny, PRC; 12.1V. 1981 V. Mikolds, HOMP). — Srbsko, skalky v tidoli Lodéni-
ce (Kacaku) nad obci (3. V. 1930 s. coll., PRC; 25. V. 1961 1. Klastersky, PR; 8. V. 1978 K. Smrcek, LIT;
23.1V. 1988 K. Smrcek, LIT). — Beroun, Koda, vapencové skaly v udoli (7. V. 1938 B. Valek, HR; 10. V.
1940 M. Pulchart, PRC; VIII. 1964 Herink, PR). — Srbsko, vapencovy sutovy svah nad potickem v zapad-
ni ¢asti rezervace Koda, ca 700 m JZ od Zelezni¢ni zastavky Srbsko, ca 320 m n. m., 49°55'57,9" N,
14°07'7,8" E (6. X. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Srbsko, zidky v opusténé vapence na pravém
biehu Berounky u zeleznicni trati, 230 mn. m. (4. VL. 1977 K. Smrcek, LIT). — Srbsko, svah nad levym bie-
hem Berounky ca 0,5 km S Zelezni¢ni zastavky (15.1V. 1984 J. Rydlo, ROZ). — Srbsko, zidka na SV okraji
obce (19. X. 1996 I. Matéjkova, PL). — Srbsko, Koda, Cisai'ska rokle, na skalach u potoka (29. V. 1982
J. Kucera, herb. J. Kucera). — Srbsko, vapencové vychozy v tsti Cisaiské rokle v rezervaci Koda, ca 0,5 km
JIV Zeleznicni zastavky Srbsko, ca 230 m n. m., 49°55'53,4" N, 14°07'59,5" E (6. X. 2002 L. Ekrt, CB,
PRC, herb. L. Ekrt). — Srbsko, vapencové skaly ve stfedni ¢asti Cisafské rokle v rezervaci Koda, 1 km
S Zelezni¢ni zastavky Srbsko, 390 m n. m., 49°55'44,4" N, 14°07'51,5" E (6. X. 2002 L. Ekrt, herb. L. Ekrt).
— Srbsko, vapencové skaly v opusténém lomu na Chlumu 0,6 km S od obce, ca 350 m n. m. (6. V. 2006
Z. Kaplan, PRA). — Karlstejn, na skalach pod hradem (9. V. 1909 E. Baudys, PR). — Karlstejn, Velka Horau
obce (VI. 1950 M. Deyl, PR). — Karlstejn (s. d. J. Ruda, PR). — Karlitejn, skéla (VIIL. 1973 V. Stépdn, PL). —
Beroun, na stinné skalce 0,5 km S hradu Karlstejn, okraj dubiny (28. V1. 1980 V. Mikolas, HOMP). — Karl-
Stejn, vapencové vychozy nad silnici z Karlstejna do Srbska, ca 1,5 km V od mostu pfes Berounku v obci, ca
210 mn. m. (6. X. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Hostim, vapencové vychozy nad silnici ca 400 m
S centra obce, ca 210 mn. m., 49°57'49,5" N, 14°07'51,5" E (6. X. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). —
Svaty Jan pod Skalou, na vapencovych skalach nad obci (3. V. 1930 J. Dostal, PR). — Svaty Jan pod Skalou
(1. VIIL. 1954 Knobloch, PR). — Svaty Jan pod Skalou, na zidce pfi cest¢ z obce na Hostim (8. IV. 1978
P. Pysek & M. Sriitek, ROZ). — Svaty Jan pod Skalou, vapencové skaly ca 250 m JZ obce, ca 200 m n. m.,
49°57'56,2" N, 14°07'47,3" E (7. VIIIL. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Kazin na Berounce (VII.
1939 A. Hejsek, PR). — Hlasna Tteban, hibet s vedenim vysokého napéti na levém biehu Berounky 1 km
V obcee (25. 111. 1989 J. Kostkova, ROZ). — Hlasna Tteban, pikritové skalky nad silnici S obce, 49°5525" N,
14°13'22" E (12.1V. 2003 L. Ekrt, herb. L. Ekrt). — [Dobfichovice], Karlické udoli, diabasové skaly (23.1V.
1926 P. Sillinger, PR; 9. V. 1962, S. Trapl, PR). — Konéprusy, na vapencovych skalach na vrchu Zlaty kun,
450 m n. m. (17. IV. 1932 J. Dostdal, PR, PRC). — Praha, Radotin (1887 Bauer, PRC; V. 1914 K. Domin,
PRC; 30.1IL. 1915 5. coll., PR). — Radotin, horni ¢ast Radotinského udoli, Kopaninsky les, strma vapencova
skala Hrebenac¢ u silnice Zadni Kopanina — Radotin, ca 250 m n. m. (1. IV. 1967 s. coll., ROZ). — [Pra-
ha-]Chuchle (2. IV. 1854 G. Tempsky, PRC). — Liten, vapencové skaly na vrchu Mramor (2. V. 1981 Pie-
chovda & Kirschner, LIT). — [Praha], Hlubocepy, v Prokopském tudoli, na diabasovych skalach (25. IV.
1926 V. Krajina, PRC; 3. VIIL. 1974 J. Stépdnek, LIT). — Praha, Hlubo&epy, severni ibo¢i Prokopského
udoli, ca 0,5 km nad Zelezni¢ni stanici Hlubocepy zastavka (19. IV. 1981 Kirschner, LIT). — Praha-Butovi-
ce, diabasovy skalni ostroh, ca 1 km JZ od obce Butovice, 320 mn. m. (2. XI. 1971 L. Palek, MP).—9. Dol-
ni Povltavi: Praha, Sarka (21.1V. 1850 P. M. Opiz, PR; 22. VIIL 1857 J. Kalmus, PR; 31. XIL. 1948 J. Svec,
ROZ). — Praha, v bo¢nim tdoli Svatoprokopského udoli (s. d. J. Kovarik, PRC). — Praha, Prokopské udoli
(s. d. coll.?, PRC; 1856 O. Nickerl, PR; 1857 T. Petrina, PRC; IV. 1885 s. coll., PR; 1922 A. Zlatnik,
BRNM). — Praha, diabasové skaly u Motola (V. 1914 F. Schustler, PR). — Roztoky u Prahy (1851 G. Temp-
sky, PRC; 11.111. 1854 P. M. Opiz, PR; 10. VIL. 1934 J. Hantschel, PR; 1956 Dolejs, ROZ). — Praha, Bohni-
ce, na skalach v udoli Drahan, 250 m n. m. (IV. 1918 J. Dostal, PR). — Praha, Bohnice, na skalach nad
Vltavou v oblasti Kalvaria, ca 260 m n. m. (VIL. 1921 J. Dostal, PR). — Praha[-Sedlec], Podbaba (14. VII.
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1814 s. coll., PRC; IV. 1880 Poldk, PRC). — Praha, Stromovka (11. III. 1817 s. coll., PRC). — [Praha-]
Zizkov (s. d. K. Amerling, PR). — Unétice (1956 Dolejs, ROZ). — Libgice (1957 Dolejs, ROZ). — Zalov
(1958, Dolejs, ROZ). — Praha, skély (s. d. I. Tausch, Herb. FI. Bohem., no 1845, PR). — 10b. Prazska kotli-
na: Praha, Libus, bfidlicové skaly pti pravém biehu Libusského potoka ca 1 km Z obce, 240 m n. m. (13.
VIIL 1959 L. Palek, MP). — [Praha-Modfany], Modfanska rokle, ve vlhkém uzlabi (27. V. 1882 V. Tetka,
HOMP). — [Praha-]Smichov (s. d. Sigmund, PR). — 11b. Podébradské Polabi: Kolin (1852 B. Veselsky,
PRC). — Kolin, na zdi ve méste (16. IV. 1996 J. Rydlo, ROZ). — Radim, levy bieh Vyrovky, na levé sténé
jezu pod parkem v obci (17. IIL. 1990 J. Sachl, ROZ). — Lhotka u MéInika, piskovcové skély u lesni cesty ca
650 m SV od centra obce, 230 mn. m. (4. X1. 2006 L. Ekrt, herb. L. Ekrt). — 12. Dolni Pojizefi: Mlada Bole-
slav, na skale v listnatém lese, J [Jezerniho] Vtelna (15. V. 1930 Zelinka, PRC). — Kosmonosy, ¢edi¢ovy so-
pouch Baba ca 3 km SV obce (3. VII. 1996 M. Duchdcek, OMJ). — Mlada Boleslav, ve sparach
piskovcovych skal v lesnim tidoli Z od Sovinek u Bezna, ca 270 mn. m. (15. IV. 1968 V. Petricek, LIM). —
Mlada Boleslav, Hillerova stran (23. X. 1896 J. Podpéra, PR). — Strenice, studdnka na hornim konci obce
(12. VIIL. 1898 F. Zornig, PR; 12. VIIL. 1898, B. Fleischer, PRC). — Skalsko, skaly v udoli mezi obci a Pod-
kovani (8. VIL 1953 C. Novotny, ROZ). — Mlada Boleslav, skalka v Sadech Geskych legii (1. VIL 1920 J.
Krauskopf, ROZ). — [Velké Vielisy], skalky pii usti Bore¢ské rokle do Vieliského tudoli (6. V. 1967 C. No-
votny, ROZ). — 13a. RoZd’alovicka tabule: Kundratice, v obci (IX. 1943 M. Deyl, PR). — 14a. BydZovska
panev: Jicin, ¢ediCovy lom v Z svahu kopce Zebina [2 km SV obce], 350 mn. m. (6. VIL. 1955 E. Opatrny,
OL, PR; 7. VIL. 1978 5. coll., OMJ). — Valdice SV od Ji¢ina, ¢edi¢ovy vrch Zebin, lom, 370 m n. m.,
50°27'11,0" N, 15°22'22.0" E (2. VIL. 2001 M. Duchdacek, PR). — Holovousy Z od Hofic, zdi a terasy v za-
meckém parku, 300 m n. m., 50°22'35.3" N, 15°34'43.3" E (13. VI. 2005 M. Duchdacek, PR). — 15a. Jaro-
méiské Polabi: Ceska Skalice, skalky pii cesté do Babi¢gina udoli (III. 1992 T. Hajek, HR). — Ceské
Skalice, permské skalisko nad Havlovickou myslivnou v Babic¢inég udoli (15. VII. 1938 Kafka, HR, PR). —
Stanovice u Kuksu, kamenna zed’ u Zelezni¢niho tunelu 600 m ZJZ od obce, 320 m n. m. (21. VI. 2005 V.
Samkovd, HR). — 15b. Hradecké Polabi: Hradec Kralové, na zdech a hradbach (VI. 1880, s. coll., PR). —
Hradec Kralové (1898 J. Rohlena, PRC). — Nové Mésto nad Metuji, opukové skalni vychozy v tidoli Metu-
jeca0,3 kmJJV zelezni¢ni stanice, ca 280 mn. m., 50°21'01,2" N, 16°08'29,8" E (29.1X. 2002 L. Ekrt, CB,
PRC, herb. L. Ekrt). — 15¢. Pardubické Polabi: [Raby], Kunéticka hora (10. Il. 1914 V. Hordk, MP). —
[Raby], Kunéticka hora, na balvanistich v S tibo¢i hory (IX. 1891 J. Kostal, MP). — Raby, Kunéticka hora, 2
km SV obce, hradni zed’ (14. V. 1992 V. Cejnarova, HR). — Tynec nad Labem, na zdi na SV okraji kopce
(14. IX. 1983 J. Rydlo, ROZ). — Kojice, skaly na levém biehu Labe mezi obci a Vinaficemi (3. IV. 1998
J. Rydlo, ROZ). — 16. Znojemsko-brnénska pahorkatina: Tignov, Cebinka (29. VI. 1910 K. Vosina,
BRNM; 24. 1V. 1928 J. Smarda, PR). — Tisnov, na vapencovych skalach V strany kopce Cebinka nad obci
Cebin, 380 mn. m. (12. VIL. 1942 J. Dostdl, PR). — Cebin, §térbiny vapencovych skalek na J strané Cebin-
ky, 390 mn. m. (18. VIIL. 1961 J. Dvordk, BRNM). — Malhostovice, vapencové skaly v PP Malhostovicka
pecka ca 1 km JZ od kostela v obci, ca 300 m n. m., 49°19'35" N, 16°29'40" E (23. VIII. 2004 L. Ekrt, CB,
PRC, herb. L. Ekrt). — Moravsky Krumlov, serpentinitové skaly u obce (I111.1904 K. Vandas, PR). — Morav-
sky Krumlov, na Florianku v pfikrém svahu slepencovém pod kapli, 250 mn. m. (12. V. 1947 J. Hornansky,
BRNM,; 12. VIIL. 1977 M. Smejkal, BRNU). — Moravsky Krumlov, v udoli feky Rokytna u obce (9. V. 1955
J. Hornansky, BRNM). — Moravsky Krumlov, Buben, kamenita step na podkladé zelezitych slepenct, ca
300 m n. m. (6. IX. 1989 A. Jordanova, MZ). — Znojmo, granitové udoli u obce (1. IV. 1844 A. Oborny,
MZ). — Znojmo (1. 1873 A. Oborny, PRC). — Znojmo, skaly na pravém biehu piehrady, ca 5 km JZ obce,
300 mn. m. (19. V. 1982 K. Sutory, BRNM). — Ivancice, skaly podél zelezni¢ni trati u obce, ca 230 m n. m.
(2. IX. 1980 J. Wiinschova, BRNU). — Hrubsice u Ivancic, na skalach v udoli Jihlavky (18. V. 1952, 24.
VIII. 1952 J. Hornansky, BRNM). — Hrubsice, udoli Jihlavy, hadcova stran nad pravym biechem feky, 260
mn. m. (26. V. 1972 S. Ondrackova, ZMT). — Hrubsice, udoli Jihlavy, PR Nad fekami, pravobiezni udolni
svah ca 1,2 km Z kostela v obci, 200 m n. m. (5. IV. 1988, 26. VII. 1988 S. Ondrackovi & H. Houzarova,
ZMT). — Tulesice, skaly nad fekou v lese Kovalov (1. XI. 1944 J. Hornansky, BRNM). — Rokytna, udoli
Rokytné, rokytenské slepence, pravobifezni udolni svah ca 1 km V obce, 260 m n. m. (8. IV. 1991
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S. Ondrackova & H. Houzarova, ZMT). — Rokytna, stinné slepencové skaly v tidoli Rokytné 750 m JV od
kostela v obci, 245 mn. m. (14. IX. 1996 J. Cip, BRNM). — Rokytna u Moravského Krumlova, slepence u
rezervace Tabor IV obce, 49°03'40" N 16°19'42" E (21. VI. 1991 B. Trdvnicek, OL). — Ceska, skalnata pis-
kovcova stran v lese Strazna, 1 km V obce, 300 mn. m. (24. IX. 1975 J. Saul, BRNM). — Komin, les naproti
a na pravém biehu Svratky (17. IV. 1883 E. Formadnek, BRNM). — Lotrtivka u Stfelic (s. d. E. Formanek,
BRNM). — Tvotihraz, udoli JeviSovky SZ obce, 215 mn. m. (2. VIIL. 1976 K. Sutory, BRNM).—Brno (5. V.
1978 V. Kotel, MP). — Brno, zdi hradu Spilberka, 300 mn. m. (13. XI. 1987 M. Fiala & K. Sutory, BRNM).
— Obfany, tunely u obce (28. IV. 1883 E. Formdnek, BRNM). — Obtany, na skalach v udoli feky Svitavy
v blizkosti obce, 250 m n. m. (V1. 1965 J. Dostal, PR). — Obfany, vlhka skalka nad prvnim tunelem za obci
pfi sméru na Bilovice [nad Svitavou], S strana, 280 mn. m. (20. VIIL. 1978 R. Repka, BRNM). — Biskoupky,
na serpentinitovych skalach za obci v idoli Jihlavy (15. VIIL. 1925, F. Svestka, BRNM). — Biskoupky, tidoli
Jihlavy, PR Velka skala, skalnaty svah na zapadnim boku hbetu zvaném Skaly v okoli koty 341, 330 mn.
m. (23. VL. 1983 S. Ondrackova, ZMT). — Biskoupky na Moravé, udoli Jihlavy, na skalach pii bazi tdolni-
ho svahu na upati Skal, 230 m n. m. (26. IV. 1983 S. Ondrackova, ZMT). — Jamolice, svahy v okoli Templ-
Stejnu, ca 2,16 km SSZ obce (13. V. 1985 S. Ondrackova, ZMT). — Jamolice, zficenina hradu Templstejn ca
2 km SSZ centra obce (14. V. 2005 J. Kosnar, herb. L. Ekrt). — Jamolice, udoli Jihlavy, pravobtezni udolni
svah, postranni udolic¢ko ca 250 m Z od lomu U pustého mlyna, ca 2,7 km od obce, stinna hadcova skala
v Gsti udolicka, 240 mn. m. (31. VIIL. 1988 S. Ondrdckova, H. Houzarova, ZMT). — Lhanice, udoli Mohel-
ni¢ky, PR Mohelnicky, rulové skaly na pravobfeznim tidolnim svahu, ca 1 km JJZ obce, 320 m n. m. (20.
1V. 1988 S. Ondrackova & H. Houzarova, ZMT).—Mohelno (30. IX. 1924 V. Krajina, PRC; V. 1966 Olej-
nicek, BRNM). — Mohelno, na hadcovych skalach u obce (2. V. 1917, 18. 1. 1925 R. Dvordk, ZMT; 25. 1.
1925, 2. V. 1927 R. Dvorak, BRNM; 18. VII. 1927, 28. IV. 1933 R. Dvorak, ZMT; VIII. 1934 F. Weber,
PR; 19. VI. 1938 F. Kvapilik, OLM; 28. V1. 1956 F. Cernoch, BRNM; 16. VIIL. 1956 1. Klastersky, PR; 31.
V. 1959 C. Novotny, ROZ; 20. VIL. 1962 S. Ondrdckovd, ZMT; 24. V. 1963 I. Rizicka, MJ; 10. VIIL 1966
R. Businsky, BRNM, ROZ). — Mohelno, idoli Jihlavky (24. VII. 1920 J. Smarda, PR; 1. VIL. 1951 J. Hor-
nansky, BRNM). — Mohelno, na hadcovych skalach nad tokem Jihlavky pod obci, 300-350 m (4. VIIIL.
1937 J. Dostal & F. A. Novdak, PR). — Mohelno, hadcové skalky, ve V ¢asti rezervace ca pod kotou 385, ca
350 mn. m. (4. V1. 1973 R. Businsky, ROZ). — Mohelno, na serpentinovych vychozech nad tokem Jihlavka
mezi obci a Dukovany, 450 mn. m. (11. VIL 1937 Sindeldr, PR). — Mohelno, na hadcovych skaléch u papir-
ny pod obci (18. VIL. 1927 R. Dvordk, BRNM; 22. V1. 1966 S. Ondrackovai, ZMT). — Mohelno, udoli Jihla-
vy, Mohelenska hadcova step, Ov¢i skok, v hadcové stepi, 300 mn. m. (27.1V. 1966 S. Ondrackova, ZMT).
—17b. Pavlovské kopce: Mikulov, na kopci Tabulova (10. VI. 1935 F. Weber, PR). — Mikulov, Tabulova
hora, V svahy nad obci Klentnice, ca 400 m n. m., zastinéna vapencova skala (26. IV. 1970 R. Businsky,
ROZ). - Mikulov, skaly Ko¢i¢i skala (,,Katzstein*) S obce (9. VIIL. 1908 L. Celakovsky, PR). — Bavory, va-
pencové skaly v rezervaci Kocici skala ca 1,2 km JV od kostela v obci, ca 345 mn. m. (5. IV. 2002 L. Ekrt,
CB, PRC, herb. L. Ekrt). — Klentnice, vapencové skaly pod zficeninou Sirot¢iho hradku ca 0,4 km SZ od
kostela v obci, ca 430 mn. m. (5. IV. 2002 L. Ekrt, PRC). — Pavlovské kopce na skaliskach (6. VII. 1952 F.
Hynst, OLM). — 18a. Dyjsko-svratecky aval: Pisarky u Brna (IV. 1913 V. Skivanek, BRNM). — Lednice,
na zdi zamku (14. VI. 1979 M. Sriitek, ROZ). — 18b. Dolnomoravsky wval: Uherské Hradisté, na skalach u
Hradisté (1928 J. Kaldsek, ZMT). — 20a. Bucovicka pahorkatina: Vitcice, kamenita ivozova cesta ve
smiSeném lese, 270-288 mn. m. (14. V. 1983 J. Pozdisek, OL). — Zdounky, ve §térbinach piskovcové zidky
usilnice, ca230 mn. m. (10. X. 1963 H. Zaviel, BRNM). — 20b. Hustope¢ska pahorkatina: Uherské Hra-
disté, Vranovské louky u obce Vazany, nedaleko obce Polesovice (11. VIII. 1955 J. Sojdk, PR). — Brno,
[Slatina], Stranska skala, (3. III. 1910 F. Skyva, BRNM; 17. V. 1913 E. Vitek, BRNM; 9. V1. 1978 J. Joke-
Sova, BRNM). — Brno, LiSen, slepencova skalka v zatacce silnice na ul. Ondrackova pfi cesté k Marianské-
mu tdoli, 300 mn. m. (19. IV. 1992 R. Repka, BRNM). — Tvarozna, Tvarozensky kopec Santon, 296 m n.
m. (3. V. 1978 K. Sutory, BRNM). — [Brno-]Maloméfice, zula (12. IV. 1929 K. Pavlik, OLM). —Rousinov,
na kulmovych skalach ve Vitovickém zlibku u obce (4. VIIL. 1925 F. Svestka, BRNM). — 21a. Hanacka
pahorkatina: Slatinice, [rezervace Maly Kosit], Kulmova skaliska nad obci, 320 m n. m. (14. VIII. 1940
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J. Otruba, PRC). — Prostéjov, skala v blizkosti stfelnice v Mostkovicich Pod Gecovym, 340 m n. m. (13.
VII. 1978 J. Jancik, BRNU). — Pferov, Pfedmosti, vrch Lipova u obce (30. VIIL. 1926, K. Paviik, OLM). —
Namést' [na Hané] u Olomouce (26. 12. 1907, J. Otruba, OLM). — Namést’ na Hané, U zabitého (22. IV.
1956 Chaloupka, OLM). — Namést’ na Hané, skalky v Terezském udoli U zabitého, 2,5 km Z od nadrazi,
280 m n. m., 49°35'45" N, 17°01'57" E (9. IX. 1987 V. Bedndr, OL). — Stiibrnice, Divoky hon (12. VIIL
1950 O. Mrkos, OL).

Mezofytikum:

25a. Krudnohorské podhifi vlastni: Perdtejn (27. X. 1912 Kohn, PR). — 26. Cesky les: Bor u Tachova, na
vrcholu kopce Piimda (28. IX. 1954 M. Deyl, PR). — 27. Tachovska brazda: Domazlice, Babylon, na zdi
pod Zelezniéni trati ca 1,2 km J od Zelezniéni zastavky Babylon, ca 500 m n. m. (28. II. 1989 J. Stépdnek,
LIT). — Pobézovice, hadcové skalky 2 km SZ obce (13. VIL. 1971 J. Sofion, PL). — 28¢c. Mnichovské had-
ce: Marianské Lazné, hadcové skaly v rezervaci Vicek (,, Wolfstein®), 850 m n. m. (18. X. 1929 R. Wihan,
PRC). — 28d. Touzimska vrchovina: Marianské Lazné, na skalach, 600 m n. m. (s. d. 5. coll., PR). — 28e.
Zluticka pahorkatina: Kalec, prikop (20. VIL 1927 R. Traxler, PRC). — Rabgtejn [nad Stielou] (18. VL.
1974 A. Pysek, PL). — Manétin, biidlicové vychozy nad Manétinskym potokem ca 1,1 km J centra obce
Brdo, ca 375 m n. m., 49°59'28,1" N, 13°15'37,2" E (4. IX. 2002 L. Ekrt, herb. L. Ekrt). — Kotane¢, udoli
Strely, btidlicové vychozy lokalné obohacené bazemi nad tickou Stiela ca 1,6 km V centra obce, 410 m n.
m., 50°00'58,7" N, 13°18'32,2" E (4. IX. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — 28f. Svojsinska pahor-
Kkatina: Stiibro, v idoli Utereckého potoka nad chatou Sipin (14. V. 1950 M. Deyl, PR). — Chodova Plan4,
amfibolitové skaly s hadcem na Lazurovém vrchu (7. IX. 1920 J. Vilhelm, PRC). — Téchlovice, Gidoli Petr-
ského potoka (VIL. 1906 Storch, PRC). — Kokasice, ¢edi¢ové skalni vychozy v PP Krasikov na SZ svahu
hradniho vrchu, ca 30 m pod vézi hradni zficeniny (4. V. 2006 J. Kosnar, herb. L. Ekrt). — 29. Doupovské
vrchy: Radosov, na basaltové suti na vrcholu kopcee Stengelberk nad obci, ca 460 m n. m. (26. VII. 1937
Sterneck, PR; 16. V1. 1951 L. Klastersky, PR). — RadoSov, roztrousené ve §térbinach cedi¢ové hibitovni zdi
na JV okraji obce, 350 mn. m. (23. I11. 2000 J. Michdlek & P. Uhlik, SOKO). — Karlovy Vary, skaly u ,,Pir-
kenhammer* (13. VIIL. 1936 Sterneck, PR). — Vojkovice, nad Ohfi, balvanita sut’ pod sokolskou boudou,
kota 532 (30. V. 1955 F. Cerveny, PR). — [Andélska hora], na vrcholu Andélské hory, basalt, 664 m n. m.
(14. VIL. 1952 1. Klastersky, PR). — Straz nad Ohfi, Bo¢, ¢edicova skala nad levym biehem Ohie v JV tbo¢i
Pekelské skaly, ca 400430 mn. m (18. V. 1989 J. Michdlek, SOKO). —31a. Plzeiiska pahorkatina vlast-
ni: Kazngjov, btidlicové skaly na pravém biehu Gidoli na Nebteziny, 360 mn. m. (20. IX. 1942 J. Schneider,
PRC). — Chluméany, v lese Maly haj u obce, 380 mn. m. (27. VIIL. 1965 V. Vacek, PRC). — Plzen, véznice u
Radbuzy (9. I11. 1884 P. Hora, PRC). — Plzen, [Stary Plzenec], hrad Radyné (3. VI. 1941 L. K7istek, PRC).
— Blovice, Zdemyslice, Bila hlina, uvoz zelezni¢ni trati Z svah (21. VIIL. 1967 K. Homan, PL). — gt’éhlavy,
na Lopaté (4. VIIL. 1940 s. coll., PL). — 32. K¥ivoklatsko: Zloukovice, v iidoli Berounky na skalach u obce
(28. VIL. 1939 I. Kldstersky, PR). — Zloukovice, skély v rezervaci Kabeénice ca 200 m SV Zelezniéni za-
stavky Zloukovice, ca 230 m, 50°01'00" N, 13°57'32" E (7. X. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). —
Zbe¢no, skalky mezi obci a Racicemi (5. V. 1846 s. coll., PR). — Ktivoklat, skaly pfi S biehu Berounky, 100
m V Stifbriiaku, J Sykorice, 340 m n. m. (8. VL. 1941 J. Netusil, PRC; 4. V. 1942 R. Kurka, CB). — Kfivo-
klat, skaly v Z casti rezervace Brdatka, ca 2 km SV hradu Ktivoklat, ca 405 m n. m., 50°02'54,1" N,
14°07'47,3" E (7. X. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Kfivoklat, pfi cesté k vyhlidce Baba ca 300 m
Jod zamku v obci (13. VI. 2004 L. Ekrt, herb. L. Ekrt). — K¥ivoklat, skaly v Z okraji rezervace Nezabudické
skaly, ca 2,5 km JZ obce, ca 250 m n. m., 50°0120,9" N, 13°50'8,6" E (7. X. 2002 L. Ekrt, CB, PRC, herb.
L. Ekrt). — Hracholusky, skaly v rezervaci Certova skéla ca 1,5 km JV obce, ca 250 m n. m., 49°59'50" N,
13°47'29,9" E (7. X. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Nizbor, na vrchu pod zticeninou hradu Jincov
mezi obci a obci Béle, 350-380 mn. m. (27. V1. 1987 J. Stépdnek, LIT). — [Bé&le¢], Benesiv luh, skalky u
cesty na levém biehu ca 0,5 km nad tstim do Viiznice, 350 m n. m. (12. VI. 1954 Kadner, ROZ). — Béle¢,
skalnaty hibet v lese mezi udolim ficky Pohodnice a tistim tidoli Benestiv luh J obce, 350400 m n. m. (23.
VIIL. 1977 A. Roubal, PR). — Zvikovec, mezi obci a obci Skryje, spilitova skalka v habfing pfi levém bichu
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Berounky, ca 2,5 km VSV od mostu do Zvikovce, ca 256 mn. m. (21. V. 1974 L. Palek, MP). — Skryje, ska-
ly v rezervaci Jezirka ca 2 km JJZ obce, ca 280 mn. m.,49°56'51,7" N, 13°45'0,6" E (7. X. 2002 L. Ekrt,CB,
PRC, herb. L. Ekrt). — [Zbe¢no], skaly ptiJ biehu [vodni nadrze] Klicava proti zficening hradu Jivno, 300 m
n. m. (13. IX. 1942 J. Netusil, PRC). — Zbec¢no, v udoli Klicavy mezi chatami Klicava a Sv. Markéta (10.
VIIL 1947 I. Klastersky & J. Trakal, PR). — Zbec¢no, skala nad zelezni¢ni trati ca 2 km JZ obce (17. VIIL
1987 J. Kostkovad, ROZ). — Rakovnik, na skalach v lese v udoli Rakovnického potoka mezi obci a Pustovéty
(29. VII. 1938 I. Klastersky, PR). — Rakovnik, na skaladch nad tokem Berounky pod hradem Kfivoklat, nad
obci Roztoky, 300 m n. m. (VIL. 1952 J. Dostdl, PR). — Rakovnik, ca 6 km od Zbe¢na proti proudu, skaly
nad levym biehem Berounky (28. III. 1981 V. Mikolas, HOMP). — Ktivoklat, na Z svazich mezi obci Rozto-
ky a svahu kopce Leontynin vrch, 350 mn. m. (6. V1. 1960 J. Dostal, PR).—[Velka] Dobra, skalka na kopci
v lese Horka u obce (s. d. J. Sindelar, PR; 5. V. 1952 J. Svejda, PR). — Dolni Bezdékov, na JZ exponova-
nych skalach v udoli ficky Kacak (Lodénice) ca 600 m J od centra obce, 350-360 m n. m. (29. VIIL. 1970
A. Roubal, PR). — Horni Podkozi, skaly v udoli Lodénice (Kacaku) u obce, ca 330 m n. m. (15. X. 1977
A. Roubal, PR). — Pecinov, fylitové bridlice pii tpati zalesnéné strané udoli Klicavy od Mysi diry 500-750
mk piehrad¢, 340 mn. m. (15. VIII. 1960 M. Veseld, PRC). — Zbiroh, vapencové skaly S TereSova (15. VI.
1940 F. Jindra, PRC). — Nova Hut, na zdi pod Nizborem (6. V. 1934 s. coll., PRC). — Nizbor, Polesi, Cer-
chova skéla na pravé strang silnice z obce do Zloukovic (20. VII. 1974 J. Havlickovd, PRC). —Nizbor u Be-
rouna, skaly u mostu pfes ficku Viznici, 330 mn. m. (23.1V. 1977 K. Smrcek, LIT). — Nezabudice, Knézska
skala, nad silnici podél levého biehu Berounky ca 1,4 km JZ od obce, $térbiny skal Z stény (30. V. 1975
L. Palek, MP). — Nezabudice, silnice do Skryji, 0,5 km za hospodou Na rozveédéiku (21. VIIL. 1987 J. Sol-
nickd, ROZ). — [Tyiovice], udoli Upoiského potoka, ca 250-300 m n.m. (3. IV. 1973 L. Palek, MP). — Kra-
Sov u Kozojed, skalnata stran pod zficeninou hradu nad Berounkou (15. VIIL. 1965 M. Hosticka, MP). —
Bukovec, skaly nad Mzi u obce (14. VIIL. 1902 F. Maloch, PL). — Bukovec, Zab¢la, biidlicové skaly pii
stezce nad pravym bichem Mze (6. VIIL. 1941 V. Mencl, PL). — Druztova, $térbiny skal u obce (8. VIL. 1896
F. Maloch, PL). — Chrast, skalky v obci nad levym biehem Klabavy (2. V1. 1983 J. Sofron, PL). — Plzen, na
Zelené skéle (8. VI. 1889 J. Zdk, PL). — Plze, v Zabéli (IV. 1889 s. coll., PL). — Chrast u Plzné, les Zabéla,
skalni vychoz nad pravym biechem Berounky ca 1,25 km SV od byvalé Zelezni¢ni zastavky Zabéla,
310-320 mn. m. (14. VIL. 2005 J. Nesvadbova & J. Sofron, PL). — Chrast u Plzng, Gpati svahovych porosti
nad pravym biehem Berounky 250-300 m JZ od soutoku s Klabavou, 290 m n. m. (31. V. 2005 J. Nesvad-
bova & J. Sofron, PL). — Tiimany, skéla (20. VI. 1965 V. Krausova, PL). — [Druztova], skalnata stran v Haji
(6.X.1894 F. Maloch, PL).— Tfimany, rezervace Ttimanské skaly, v suti na J svahu v centru rezervace, 290
mn. m. (16. VIIL 1993 M. Sandovd, herb. Muzeum Rokycany). — Stradonice, na zidce ve vsi (5. VL. 1989 J.
Rydlo, ROZ). — [Kralovice, Koryta], v rozvalinach hradu Libstejn (10. V. 1936 4. Sobota, PL). — 33.
Branzovsky hvozd: [Poleni], amfibolitové skaly, zficenina hradu Pusperk (20. VIIIL. 1934 L. Kresl, PRC). —
Chudénice, na Eugensberku [Pusperk], ve skalnich skulinach (VIIL. 1880 L. Celakovsky, PL). — 34. Planic-
ky hieben: Susice, ruina hradu Velhartice (16. VIL. 1935 E. Hejny, PRC). — 35a. Holubovské Podbrdsko:
Hurky u Rokycan, skalnata stran (IX. 1909 F. Schustler, PR). — 35¢. PFibramské Podbrdsko: Rejkovice,
svah Ostry (VIIL. 1929 J. Vesely, PRC). — Brdy, Harky (7. VIIL. 1938 J. Vesely, PRC). — 35d. Bi‘eznické
Podbrdsko: Brloh, skaly v lese Hradec J obce, ca 405-486 m n. m. (4. VIII. 1950 J. Moravec & J. Holub,
PR). — 36a. Blatensko: Blatna, kolem [rybnika] Velkého Kuse a Hadiho rybnika (s. d. J. Mikes, PRC). —
Blatn4, na zdi krematoria pii silnici na Buzice (20. VIIL. 2007 M. Stech, herb. L. Ekrt). — Kiidli u Sedlice,
v kameni (VIL. 1878 s. coll., PRC). — Némdice, spary ve zdi mostku zelezni¢ni trati ca 650 m Z od kostela
vobci (15.TX. 2003 J. Soun, herb. L. Ekrt). — 36b. Horazd’ovicko: Horazd'ovice (s. d. F. Celerin, PRC). —
Cejkovy (29. 1V. 1971 J. Vanécek, CB). — Zavlekov, hrad (23. X. 1987 J. Vanécek, KHMS). — 37a. Horni
Pootavi: Kasperské Hory, spara v polni zdi SV obce (9. VII. 1964 4. Cibera, CB). — Kasperské Hory,
Amalino udoli, skalky u §tol na pravém biehu Zlatého potoka (12. XI. 1980 M. Sandovd, PL). — Kasperské
Hory, tarasy pfi cesté na Kasperk (12. VIII.1970 J. Vanécek, CB). — Volsovy, les (15. X. 1970 J. Vanécek,
CB). — Kasperské Hory, Cikanka, 740 m n. m. (19. VIL. 1964 E. Bouska, KHMS). — 37b. SuSic-
ko-horazd’ovické vapence: Horazd'ovice, na vrchu Sv. Anna u obce (VIL. 1941 M. Deyl, PR). — Prachen
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(13. IX. 1958 J. Vanécek, CB). — Horazdovice, zulové skalni vychozy misty obohacené bazemi ca 50 m
V ziiceniny hradu Prachen, ca 1,5 km VJV centra obce, ca 500 m n. m. (9. I11. 2002 L. Ekrt, CB, PRC, herb.
L. Ekrt). — Hejna, na skalach a zdech (s. d. J. Vanécek, PR). — Hejna, Radvanka, vapencovy, borovym lesem
porostly vrch S obee, 538 mn. m. (12. VI. 1943 J. Vanécek, PR). — Hejna, skaly v Radvance (11. V. 1968 J.
Vanécek, CB; 19. VIIL. 1980 J. Vanécek, KHMS). — Hejna, rezervace Pucanka (15. VIL. 1939 J. Vanécek,
CB; 13. V. 1967 V. Skalicky, PRC). — Hejna, vapencové skaly v S ¢asti PR Pucanka ca 300 m JZ centra
obce, ca 530 mn. m. (9. I11. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Rabi, na kopci Li$na v lese a na vapen-
covych skalach (20. VIIL. 1951 M. Deyl, PR). — Horazd'ovice, na skalach na hradé Rabi, 460 m n. m. (19.
IV. 1962 B. Slavik, PR; 7. VIL. 1977. J. Vanécek, KHMS; 1. V. 2006 R. Pauli¢, herb. L. Ekrt). — Rabi, va-
pencovy vychoz na JV upati vrchu Chanovec ca 1,5 km JZ centra obce (10. III. 2002 L. Ekrt, CB, PRC,
herb. L. Ekrt). — Boubin, lom ve Svitniku (24. IX. 1967, J. Vanécek, CB). — Boubin, Hurka (14. VIIIL. 1987
J. Vanécek, KHMS). — Zateci, skaly nad Otavou u obce (9. VIL. 1968 J. Vanécek, CB). — Mala Chmelna,
v rulovém tarasu pfi ceste¢ do Velké Chmelné nad drahou, ca 480 m (6. VIIL 1955 s. coll., KHMS). — Chmel-
na, na skalach u obce (1956 F. Prochdzka, MP). — Dobrsin, ve vapencovych skalnich $térbinach na kopci
Pumperk u obce, ca 450 m n. m. (1960 F. Prochdzka, MP). — 37e. Volyiské PfedSumavi: Malenice, na
skalach na JV svahu na vrchu Patek S obce, ca 470-550 m (17. IX. 1948 J. Moravec, PR). —NihoSovice, na
skalach u fi¢ky Pektov v blizkosti obce, 500 mn. m. (18. VII. 1940 J. Simdk, PR). — NihoSovice, skaly nad
silnici za lomem Z obce (1968 J. Hartl, CB). — Strakonice, roztrousené na vapencovych skalach na SZ sva-
hu kopce Kani vrch V obce, ca 390-410 m n. m. (22. VIL. 1947 J. Moravec, PR). — Podmokly, V svahy
Stampachu J obce (10. VII. 1964 R. Kurka, CB). — Ckyné, ve zdi polni cesty z obce do Hradéan, 760 mn. m.
(2. X1.1940 J. Cech, PRC). — Ckyné, Sedleckov, zulové skaly v biezovém h4j ina strani nad zelezni¢ni trati,
ca 530 mn. m. (1. VIIL. 1941 M. Protiva, PRC). — Bavorov, na zficeniné hradu Helfenburg, 650 mn. m. (23.
VIIL. 1907 s. coll., CB; 24. VIIL. 1941 S. Hejny, PRC). — Vimperk, na starém zdivu zamku v obci (18. VIIL.
1897 K. Fischer, LIM). — Vimperk (s. d. J. Metze, OH). — 37f. Strakonické vapence: Krty, opustény va-
pencovy lom pii SZ okraji lesa Tisovniku SV obce (10. VIL. 1955 V. Chdn, PR). — Unice, na rulovych ska-
lach v lese na kopci Bfezovy vrch JV obce, 500-570 m n. m. (22. VI. 1950 J. Moravec, PR). — Drazejov,
na kamenitych mistech mezi kopci Kufidlo a Oupetova JV obce, ca 470-480 m (17. V. 1952 J. Moravec,
PR). — Drouzetice, na zdi v obci, ca 460 mn. m. (8. VIIL. 1939 J. Vesely, PRC). — Brloh u Drhovle, erlanova
skala na lesnatém navr$i SV od osady, hojné (1. VIIL. 2005 V. Chdn & J. Vokoun, herb. V. Chan). —
37h. Prachatické PFedSumavi: Prachatice, granitoveé skalky v Poboci, ca 1,5 km od Nebahovy u Prachatic,
580 m n. m. (17. VIL. 1943 S. Hejny, PRC). — Kfistanovice, zficenina hradu Hus, na zdech, ca 1,5 km
JZ centra obce, ca 740 m n. m. (8. L. 2005 L. Ekrt & E. Hofhanzlova, herb. L. Ekrt). — 37i. Chval§inské
PiedSumavi: Lhenice, rulova skalka v borovém lesiku (s. d. J. Krauskopf, PRC). — Tiebanice, osada Hrad-
ce, idoli potoka Melhutka ca 1,5 km VSV obce (21. VIIL 2004 M. Stech, herb. L. Ekrt). — Lhenice, kation
Melhutky ca 2,5 km S od kostela ve Lhenicich, skalka v sutovém lese, 480 m n. m.,49°01'02" N, 14°08'43"
E (19. VI. 2005 M. Duchdcek, PR). — 37j. Blansky les: Brloh, osada Kuklov, zficenina hradu J osady, na
skalkach (16. VI.1988 J. Stépankovd, CB). — 37k. Ki¥emzské hadce: Holubov, hadcové vychozy u
Kiemzského potoka v rezervaci Holubovské hadce ca 1 km ZSZ zficeniny hradu Div¢i kamen, 470 m n. m.
(13.V.2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Cesk}'/ Krumlov, PleSovicka rokle na levém biehu Vltavy,
prvni pod Zlatou Korunou, serpentin (21. VI. 1961 I. Klastersky, PR). — Adolfov, na serpentinitovych ska-
lach na svazich Kfemzského potoka u obce (20. VI. 1925 F. A. Novdk, PRC). — Zlata Koruna, Adolfov (14.
VI. 1926 V. Krajina, PRC). — Zlata Koruna, na serpentinitovych skalach na svahu pod obci (20. VI. 1925 F.
A. Novik, PRC). — 371. Ceskokrumlovské PiedSumavi: [Cesky] Krumlov, ve §térbinach skal na svahu
(1902 F. A. Novdk, PRC). — Cesk}'l Krumlov, Pta¢i hradek, sutové vapencové svahy, ca 1,5 km Z od zamku
v obci, ca 550 m n. m. (3. XII. 2004 J. Kailovd, herb. L. Ekrt). — Cesky Krumlov, Vysenské kopce, zidka
z vapencovych kament v postrannim tdolicku u VySenského potoka pod rezervaci (19. V1. 1961 1. Klaster-
sky PR). — Vysny, stran s drobnymi vychozy v rezervaci VysSenské kopce u potoka Hucnice ca 0,5 km
JV obce, 520 mn. m. (14. I11. 2001 L. Ekrt, CB, herb. L. Ekrt). — BorSov nad Vltavou, skalky pii p&Sin¢ na
levém biehu Vltavy ca 1,5 km ZJZ od obce (26. VII. 1988 J. Stépdnkovd, CB). — BorSov nad Vltavou, rulo-
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vé vychozy nad levém biehu Vltavy ca 1 km JZ od kostela v obci, ca 410 mn. m. (17. XI. 2001 L. Ekrt, CB,
PRC, herb. L. Ekrt). — BorSov nad Vltavou, udoli Vltavy, ve §térbiné skaliska pod zficeninou hradu Masgko-
vec ca 2,3 km JJZ obce, 450 mn. m. (7. V1. 1974 J. Skryja, ZMT; 9. 111. 2003 L. Ekrt, herb. L. Ekrt). — Ka-
menny Ujezd, Ran¢icka strouha, 0,5 km S od kaplicky u koty 448, skalky na pravém bichu potoka (28. VII.
1960 D. Blazkova, CB). — Jamné, skély, na levém bfehu Vltavy ca 2 km JZ osady, u koty 495 (7. VL. 1968
M. Rivola, CB). —Jamné, skaly u Vltavy ca 1 km V obce (17. VIL. 1996 A. Vydrova, ROZ). — Jamné, skaly
na levém brehu Vltavy (17. X. 2001 M. Lepsi, CB). — Zlatd Koruna, U Rohana (29. V. 1978, P. Pysek,
ROZ). - Cesky Krumlov, Divéi kimen, skalky na pravém biehu Vitavy ca 0,6 km ZSZ vrchu Dehetnik, 450
mn. m (5. XL 2001 M. Lepsi, CB). — Tiisov, na rulovych skalach pod zficeninou hradu Divéi kamen, 460 m
n.m. (21. VI. 1953 J. Dostal, PR). —[Ttisov], Divéi kamen, ve zdech zficeniny (15. VIIL. 1956 M. Hosticka,
MP). — Ttisov, na dolni zdi zficeniny hradu Div¢i kamen u Kiemzského potoka ca 0,75 km SV od zeleznic-
ni zastavky v obci, ca 450 mn. m. (3. IV. 2004 L. Ekrt, herb. L. Ekrt). — Tfisov, U Caby, na rulovych vycho-
zech v udoli Vltavy ca 2,25 km SV od zelezni¢ni zastavky v obci (3. IV. 2004 L. Ekrt, herb. L. Ekrt). —
Cesky Krumlov, Zestov, vapencové skalky na vapencovém hibetu JV osady, 22.6.1968 S. Kucera, CB). —
37n. Kaplické meziho¥i: Cesky Krumlov, na skalnatém J svahu v iidoli Susského potoka nad obei Slubice,
ca 520 m n. m. (14. VIII. 1954 1. Klastersky, PR). — Kaplice (1837 M. Winkler, PR). — Kaplice, Michnice,
sut’ na V svahu vrchu SZ od obce (25. IX. 1965 S. Kucera, CB). — 37p. Novohradské podhiiri: Velesin,
Malse, skalky na pravém biehu u potoka nedaleko Velesinského mlyna (5. VIIL. 1969 J. K¥izek, CB). — Vi-
dov, J svah strze pfi trati nad samotami (V1. 1960 S. Kucera, CB). — 38. Budéjovicka panev: Netolice, ska-
ly (1890 R. Hampel, PRC). — 39. Treboniska panev: Mezimosti nad Nezarkou, na strani u Krkavce, 410 m
n.m. (12. VIL. 1941 R. Kurka, CB). — [Mezimosti nad Nezarkou], v tarase u cesty pod hrazi rybnika Holen-
sky, 447 mn. m. (5. X. 1942 R. Kurka, CB). — Sobéslav (1913 R. Vesely, PRC). — Sobéslav, na tarase pod
Viapenkou (22. VI. 1935 R. Kurka, CB). — Lomnice nad Luznici, Kolenecké obora, ca 450 m n. m. (2. VII.
1950 R. Kurka, CB). — Tiebon, na zdi ve mésté (2. VIIL. 1990 J. Rydlo, ROZ). — Myslkovice, zed’ zidovské-
ho hibitova S obce (26. VIII. 1993 J. Kaisler, SOB). — Budislav, na zdi u hraze rybnika v obci (21. VIIL
1994 J. Kaisler, SOB). — Dirna, zed’ kolem parku v obci (25. IV. 1989 J. Kaisler, SOB). — Plavsko, skaly
v Cihadle (26. II1. 1937 J. Houfek, CB). — Frantiskov, uidoli Dragice u obce, ve zdech byvalé vodni nadrze,
470 m n. m. (14. VII. 2002 M. Lepsi, CB). — 40a. Pisecko-hlubocky hi‘eben: Knin, na skalach vrchu Ja-
noch nad chatou BySov u obce, 480 m n. m. (1943 P. Hora, PR). — 40b. Purkarecky kation: Hluboka,
Nova Obora (1957 J. Oswald, CB). — [Purkarec], stara zed’ zficeniny Karliv hradek na levém biehu Vltavy
(VIIL. 1944 M. Medlinova, PRC). — [Purkarec] Purkarecky katon, skaly pod Karlovym hradkem (30. VIIIL.
1979 M. Vansa, CB). — PonéSice, silikatové skaly Karbanice 2 km JZ od obce pii bichu Hnévkovické
nadrze (29.1V. 2003 L. Ekrt, herb. L. Ekrt). — 41. Stfedni Povltavi: Tébor, strain Pintovka na levém biehu
feky Luznice (14. VIL. 1961 J. Mésicek, PR; 15. VIL. 1961 M. Deyl, PR). — Téabor, udoli Luznice, okoli Bre-
dova mlyna [u zficeniny hradu Pfibénice ca 6 km JZ obce] (s. d. 4. Hnizdo, PRC). — Bojanovice, dno udoli
Kocaby mezi tstim potoka od obce a Mase¢inem (1. IV. 1989 J. Kostkova, ROZ). — Pisek, na skalach a tara-
sech (1871 J. Velenovsky, PRC). — Pisek, na rulovych skalach nad ¥ickou Certova strouha, u Otavy, 425 m
n. m. (29. VIL. 1942 V. Ambroz, PRC). — Pisek, na granitovych skalach nad tokem Vltavy pod obci Varta
pod ziiceninou hradu Zvikov, 400 mn. m. (8. VIIL. 1943 J. Dostdl, PR). — Pisek, skala na pravém biehu Ota-
vy V od mostu ptes Otavu k Cistici stanici na SSV okraji mésta (2. 12.1968 R. Slaba, CB). — Bechyné, na
skalach u obce (29. V. 1949 R. Kurka, CB). — Bechyné, v tdoli feky Luznice (9. V. 1951 M. Deyl, PR). —
Bechyné, zamecka zed’ pod méstem (5. VL. 1959 D. Blazkova, CB). — Bechyng, spary v tarase u parku u
zamku v obci, 400 m n. m. (7. VIIL. 1986 J. Kaisler, CB). — Bechyng, zed’ u zameckého parku v obei (7. IX.
1988 J. Kaisler, SOB). — Vraz, skaly nad Otavou (16. VIII. 1921 1. Kldstersky, PR). — Dobfis, na strop¢ jes-
kynky v parku, ca 370 m n. m. (23. VIII. 1934 J. Bubnik, PR). — Novy Knin, levy bieh Kocaby, pod kétou
386 u Podleského mlyna, blize Star¢ho Knina, kiemencové skaly (17. V. 1961 I. Klastersky, PR). — Velka,
skaly nad Vltavou nedaleko osady Rovisté ca 700 m V od centra obce, 280 m n. m. (1. IV. 2007 L. Ekrt,
herb. L. Ekrt). — Cervend, na skaldch nad tokem Vltavy u obce nedaleko Zvikovského Podhradi, 400 m n.
m. (VII. 1960 J. Dostal, PR). — Piibram, na skalach a v lese nad tokem Vltavy mezi vrcholem kopce Dubovy
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vrch a vesnici Zvirotice (5. VII. 1969 B. Alblova, PR). — Mala Lecice, sutovy les v idoli Kocaby, ca 280 m
n. m. (6. VIL. 1974 M. Zikovd, PRC). — Piibram, skalni lesostep na skalnatém ostrohu u Zasadnice u Cimi,
bridlice, ca 300 mn. m (15. V. 1980 V. Mikolas, HOMP). — Piibram, bfidlicové skaly ca 1,5 km pied tstim
Meredského potoka do Vltavy, borova smréina na pravém biehu feky (15. V. 1980 V. Mikolas, HOMP). —
Ptibram, S svah skal u Tync¢an, rozcesti na Zbirové (9. VL. 1980 V. Mikolas, HOMP). — Kamyk nad Vltavou,
skaly na levém biehu feky ca 3,5 km JZ obce (21. V. 1988 4. Pysek & P. Pysek, ROZ).—Jarov, u obce (13.
IX. 1951 A. Zertovd, PR). — Vrané, skily u obce (IX. 1910 F. Schustler, PR). — [Cernogice], vlhké skaly
v lese za Jilovistém (18. V. 1884 E. Binder, PR). — Skochovice, na skalach v tdoli Vitavy mezi obci a Jilo-
vistém, 350 mn. m. (1. VIIL. 1943 J. Dostdl, PR). — Dolni Bfezany, skaly v idoli od Zbraslavé k obci (5. VI.
1937 J. Vesely, PRC). — Pikovice, severni biidli¢naté svahy na pravém biehu Sazavy (VI. 1960 M. Lhotska,
PR). — Vidlakova Lhota, udoli Konopisté pod obci (29. VIIL. 1959 M. Lhotskd, PR). — VSenory, na skale u
Novych Dvort (13.1V. 1884 J. Rous, PR). — L§téni-Zlenice, na zbytcich hradeb zficeniny hradu Stara Duba
v lese na kopci v J sousedstvi obce Zlenice (13. X. 2005 M. Marek, PR). — [Solenice], Solenicky meandr,
pod Orlickou ptehradou, 1 km S od koty 326 (14. VII. 1960 D. Blazkova, CB). — Zduchovice, skaly v rezer-
vaci Zduchovické skély ca 2 km JJZ obce, (20. VII. 2002 L. Podlenova, herb. L. Ekrt). — Davle (18. VI.
1897 J. Wilhelm, PRC). —Davle, vrch Mednik (4. 1V. 1875 K. Poldk, PRC; 6. 1V. 1878 P. Hora, PRC; 1929
J. Mikes, PRC; 21.1V. 1929 O. Schmeja, PRC). — [Davle], Mednik, levy bieh Sazavy, svah nad cestou, 750
mV koty 416,380 mn. m. (6. IV. 1984 Boswartova, ROZ). — [Davle], Sazavska stezka pod Mednikem (s. d.
J. Mikes, PRC). — Praha, §té€rbiny skal v Zahotanské rokli (11.IV. 1920 F. A. Novdk, PRC; V. 1957 V. Kraji-
na, PRC). — Davle, Zahotansky potok (VIL. 1940 V. Kajdos, NIM). — Stéchovice (24. IV. 1873 s. coll.,
PRC). — Orlik, zulové skaly nad Vltavou mezi obci a Zvikovem (VIIL. 1902 K. Domin, PRC). — Nespeky,
vlhky stinny sraz ca 400 m SV obce (10. X. 1976 J. Grulichovd, BRNU). — Zivohost, skalnata rokle pod sa-
motou Knihy, drobny potiicek ustici k levému biehu Slapské nadrze ca 1,5 km ZJZ od kostela v obci, 240 m
n.m. (16. X. 1981 L. Palek, MP). — Lede¢ nad Sazavou, na zidce ¢. p. 463 (20. VIL. 1983 V. Faltys & J. Krdt-
ka, MP). — Hostéradice na Sazavé (s. d. s. coll., HR). — Mé&chenice (9. XI. 1955, 21. IX. 1957 J. Svec, ROZ).
— Luka pod Mednikem, skaly na levém btehu Sazavy 0,5 km JZ od nadrazi (30. I1I. 1985 J. Rydlo, ROZ). —
Brunsov, skaly nad Vltavou V obce, horni hrana, 260 m n. m. (17. V. 1979 Jirdkova, ROZ). — Sazava nad
Séazavou, Cerné Budy, travnaty slunny nasep Zelezniéni trati pii fece Sazavé J od zastavky (8. VIIL 1962 V.
Jaros, ROZ). — Uroénice, na zdi ve vsi (13. V. 1999 J. Rydlo, ROZ). — Borovsko u Zruée nad Sazavou, had-
ce nad piehradou Zelivka 0,8 km JZ obce, 49°41'31" N 15°06'18" E (23. VIL. 1991 B. Trdvnicek, OL). —
[Zbraslav], Zavist, skaly nad obci (V1. 1882 K. Vandas, PR). — Zru¢ nad Sazavou, serpentinitové skalky
mezi obcemi Borovsko a Sedlice (16. VIIL. 1956 M. Deyl, PR). — Ttebsin, lesni stezka u Sazavy S obce (26.
VI. 1949 V. Simecek, PR). — Zampach, na skalach u Sazavy pod obci, 220 mn. m. (8. V. 1937 J. Dostdl, PR).
— Rataje nad Sazavou (V. 1928 s. coll, PRC). — Vranice na Sazav¢, Kacov, rulové skaly nad Peliskovym
mostem (11. VIL 1961 I. Kldastersky & J. Mésicek, PR). — Bernartice, skalnaty svah nad fekou Zelivkou
Tkoty 419 S obce, ca 380 mn. m. (23. V. 1970 A. Roubal, PR). — Bernartice, na skaldch nad tokem Zelivky
S obce (6. VIII. 1974 Jeslik, ROZ). — Kamenny Piivoz, zidka na levém biehu Sdzavy pod mostem (18. IIL.
1989 J. Kostkovad, ROZ).— Kamenny Ptivoz, u rybnicka v tidoli 1 km VSV od nadrazi (16. X. 1996 J. Rydlo,
ROZ). — Dolni Kralovice, tdoli Zelivky u obce, levy bieh, stran a serpentinové skalky (10. VIL. 1961
1 Klastersky & J. Mésicek, PR). — Dolni Kralovice, na serpentinu v udoli Sedlického potoka u Borovska
(10. VIL. 1961 1. Klastersky & J. Mésicek, PR). — [Dolni] Kralovice, na serpentinovych skalach v udoli
Sedleckého potoka SZ obce, ca 400 m n. m. (30. V. 1963 J. Chrtek & B. Krisa, PRC). — 42a. Sedl¢an-
sko-milevska pahorkatina: Vlasim, hibitovni zed’ v obci ChotySany, 450 m n. m. (26. VIIL. 1957 V. Zele-
ny, PR). — Votice, ve zdi zahrady na S okraji obce Manélovice, mezi MarSovicemi a Vrchotovymi
Janovicemi, ca 400 m n. m. (18. VIL. 1956 M. Hosticka, PR). — Jetfichovice, zdi a tarasy zahrad a poli,
480-550 m. n. m. (VIL. 1940 F. Milner, KHMS, PRC). — Jetiichovice, v hromadach Zzulového kameni,
550-650 mn. m. (9. V. 1940 F. Milner, PRC). — 42b. Taborsko-vlasimska pahorkatina: Vlasim, SZ svah
Velkého Blaniku, ortorula, 638 m n. m. (1. IX. 1956 V. Zeleny, PR). — Vlasim, Bfezina, skala nad lomem,
rula a ortorula, ca 370 m n. m. (2. IX. 1958 K. Jirousek, CB). — Mlada Vozice, serpentin v boru na pravém
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biehu Blanice u Selmberského mlyna S obce (14. VII. 1961 1. Kldstersky & J. Mésicek, PR). — Chynov, Mo-
¢itka (s. d. B. Boucek, PRC). — [Lounovice pod Blanikem], bu¢ina na vrcholu Velkého Blaniku, ca 600 m n.
m. (15. VIL. 1964 V. Zeleny, PL). — 43b. Mili¢inska vrchovina: Votice, S strana buliznikové skaly pod
kapli sv. Vojtécha ve smrkovém lese, ca 2 km JV od obce, ca 679 m n. m. (1. IX. 1981 L. Palek, MP). —
44. Milesovské stiedohofi: [Milesov], naJV svahu kopce MileSovka (15.1V. 1949 I. Klastersky, PR). — Mi-
lesov, Ostry (7. V1. 1936 A. Hilgert, PR). — 45a. Loveckovické stiedohori: [Kozly], Novina (14. X. 1902
E. Proschwitzer, PRC). — Stiibrniky, (,,Spimberg®), na basaltové suti (1881 J. Schubert, PR). — Sebuzin,
skalka v udoli Rytiny SV obce (8. VI. 1924 J. Polivka, PR). — Mala Velen, zdi u obce (26. VIIL. 1896
J. v. Sterneck, PRC). — Kundratice, Martinska sténa (22. VIII. 1890 H. Ankert, LIT). — Frantiskov nad
Plouénici, ¢edicova skala Ostry vrch u obce (4. VIL 1967 C. Novotny, ROZ). — Frantiskov nad Plouénici,
skalky v okoli ziiceniny hradu Ostry (5. VII. 2005 C. Ondracek, CHOM). — 46b. Kaiion Labe: Dolni Zleb,
zidka u nadrazi (9. VIIL. 1958 B. Novony, LIT). — 47. Sluknovska pahorkatina: Rumburk, skaly na vrcho-
Iu kopce [Dymnik JZ obce], ca 480 mn. m. (15. V. 1953 E. Knobloch, PR). —49. Frydlantska pahorkati-
na: Frydlant, ¢edi¢ové skaly na Strzovém vrchu u obcee, ca 350 mn. m. (26. VIIL. 1955 V. Jehlik, PR). - 50.
Luzické hory: Novy Bor, kopec KIi¢ (31. VIL. 1957 I. Klastersky & Mésicek, PR). — Kamenicky Senov,
Sonneberger Wald* (IX. 1884 s. coll., PR). — [Novy Bor], na vrchu KIi€ (s. d. s. coll. PRC). — Horni Svétla,
piskovcové skaly na okrajovém boru, ca 530 mn. m. (15. VIIL. 1956 S. Hejny, PR). — 51. Polomené hory:
Ustek, piskovcova skala v lese nad cestou smérem na Tetéinéves, ca 240 mn. m. (10. IV. 1955 V. Simecek,
PR). — MSeno, piskovcové skaly (2. VIL. 1940 V. Rudlar, PRC). — Tupadly, ve skalnich $térbinach u obce
(1906 E. Liboch, PR). — Doksy, ve skalnich §térbinach na piskovci u obce (22. VIIL. 1914 C. Mell, PR). —
Kokofin (11. V. 1924 V. Krajina, PRC). — Kokofin, u silnice, Dolina, v serpentinach pod hradem (2. VIL
1984 J. Rydlo, ROZ). — [Kokotin], Kokofinské tidoli, Sttemy, S od mlyna Stampach, skalnaty piskovcovy
svah nad silnici (25. IX. 1974 Jeslik, ROZ). — Kanina, piskovcové skaly pod obci v tdoli Vrbodol (29. VII.
1976 Jeslik, ROZ). — 52. Ralsko-bezdézska tabule: Béla pod Bezdézem, Velky Bezdéz (13. VI. 1920
J. Knor, PRC). — Ralsko u Mimoné (s. d. G. Lorinser, PR). — Ralsko, J Gpati, piskovcové skaly (21. V. 1968
T. Sykora, LIM). — Straz pod Ralskem, na kopci Dévin na zficening hradu (s. d. Schitz, PRC). — [Hrad¢any],
Hradcanské stény, stfedni ¢ast, skalky v okoli Jeleni, ca 350 mn. m. (22. VIL. 1967 T. Sykora, LIM). — Hrad-
¢any u Ceské Lipy, Hrad¢anské stény, piskovcova skalka pii zelené znaéce (4. VIL 2001 K. Kubdt, LIT). —
Chrastna (19. VI. 1970 T. Sykora, LIM). — Doksy, skupina Vysokého vrchu, SZ okraj Hrad¢anské plosiny,
S obce (7. V. 1968 T. Sykora, LIM). — [Mimon], Vranovské skaly, J tipati Ralska, ca 350 m n. m. (26. VIIL
1970 T. Sykora, LIM). — 53¢. Ceskodubska pahorkatina: Klaster Hradisté nad Jizerou, skaly u Jizery, 230
mn. m. (27. VIL. 1941 J. Milner, KHMS, PRC). — 54. Je§tédsky hibet: [Dolni Hanychov], ve Stérbinach
skal Hanychovského vapencového lomu (11. V. 1954 P. Smrz, LIM). — [Hlubokd], Hlubocky hieben, va-
pencové skaly J od k. 850, ca 750 m n. m. (26. V. 1968 T. Sykora, LIM). — 55b. Stiedni PojizeFi: Turnov,
méstské sady na svahu k Jizefe ve Stérbinach opukovych a piskovcovych skal, 260 mn. m. (15. IX. 1945 E.
Folprecht, PRC). — Turnov, piskovcové skalky v udoli Jizery S obce (20. VII. 1992 M. Rieger, OMIJ). —Ra-
kousy u Turnova, skalni stény v buciné JV obce (4. VI. 1988 Peterdc, OMJ). —55¢. Rovenska pahorkati-
na: Kozakov, opukové skaly na Z strané kopce, 743 m n. m. (1. XI. 1945 E. Folprecht, PRC). — 55d.
Trosecka pahorkatina: Turnov, v lesich na Hrubé Skale (30. VIL. 1883 J. E. Kabat, PR). — Hruba Skala
(VIL. 1922 F. Divis, PR). — Troskovice, Tachov, piskovcové skalni stény s vapenatymi vlozkami ca 1 km
Z zticeniny hradu Trosky, ca 280 mn. m. (9. VIIL. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — [ Troskovice], ¢e-
dic¢ové zdivo a skaly na Troskach, 460 m (24. IX. 1955 E. Opatrny, OL, PR). — Brada u Ji¢ina (1875 F. Si-
tensky, PR). — Vseliby, piskovcova skala u Skoly v obci, 270 m n. m. (2. VIIL. 1942 E. Folprecht, PRC). —
Podkost, na piskovci na hradé Kost (26. V1. 2005 L. Ekrt, herb. L. Ekrt). — Roven u Sobotky, Nebakov, ve
§térbindch kamenného mostu pies Zehrovku, ca 930 m S od obce Roveii (24. VI. 2005 L. Ekrt, herb.
L. Ekrt). — Muzsky, skalni sténa opusténého lomu v zapadnim svahu Muzského, 450 m n. m., 50°31'40" N,
15°02'45" E (20. IX. 2003 4. Hdjek & D. Vackova, HR; 25. V1. 2005 M. Duchacek & A. Hdjek, PR). —
Dneboh, Piihrazské skaly, Klamorna, piskovcova skala v piikrém svahu pod vrcholovou plosinou skalniho
ostrohu J od cisterny stfedoveékého opevnéni, asi 350 mn. m. (10. V. 2007 A. Hajek & D. Vackova, HR). —
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56a. Zeleznobrodské Podkrkonosi: Drzkov, na skaléch u zficeniny hradu Navarov, 450 mn. m. (V1. 1952
J. Dostal, PR). — Drzkov, na skale pfi zelezni¢ni trati pod silni¢nim mostem SZ nadrazi Navarov, 365 mn.
m. (9.1X. 1964 V. Jehlik, PR). — Navarov, na zbofeném kamenném mosté pfes Kamenici pod nadrazim, 360
mn. m. (9. IX. 1964 V. Jehlik, PR). — Jesenny, vzacné na nadrazi na kamenném tarase, ca 320 m n. m. (10.
IX. 1964 V. Jehlik, PR). — Zeleny Brod, Jiraskova stezka, po pravé stran& nad Jizerou na strani nad trati do
Semil (11. VIL. 1944 E. Folprecht, PRC). —56b. Jilemnické PodkrkonoSi: Vrchlabi (s. d. J. Kablik, PRC).
— Ji¢in, [Bradlecka Lhota], na kopci Bradlec (20. VI. 1940 M. Deyl, PR). — Hotejsi Vrchlabi, skaly u obce
(13. VII. 1898 V. Cypers, PR). — [Hotejsi Vrchlabi], zidka pod arealem Spartak u Labe, 3,5 km S Vrchlabi
(14. VIL. 1995 J. Hanousek, HR). — [Lazn¢] Bélohrad, Uhlife, na skalach u silnice k Pace, 343 mn. m. (19.
VIL. 1940 E. Duchoii, PRC). — Horni Stépanice, v kamenné zidce u silnice po levé strané ve sméru Benecko,
ca 500 mn. m. (22.1V. 1954 P. Smrz, LIM). — [Dolni Stépanice], na vapencovych skalach nad tokem ¥icky
Jizerka zapadné od Zakouti, ca 600 m n. m. (1964 F. Prochdzka, MP). — Horni Lanov, les u obce (s. d. s.
coll., HR). — Horni Lanov, Biner, sténa byvalého vapencového lomu, 1,7 km VIV obce, 660 mn. m. (18. V.
1985 J. Cermdk, BRNU; 26. V. 2003 V. Samkovd, HR). — ZboZi Z od Nové Paky, hradni ziicenina Kum-
burk 50°29'36,3" N, 15°26'41,5" E (27. X. 2006 M. Marek & M. Duchacek, PR). — 56¢. Trutnovské Pod-
krkonosi: Trutnov (18. V. 1857 A. Pastor, PR). — Mladé Buky u Trutnova, slepencovy piskovec (4. VIIL
1906 V. Cypers, PR). — Hostinné, permské slepencové skaly u Vl¢ic, ca 500 m n. m. (8. VIIL. 1935 4. Z.
Hnizdo, PRC, SOB). — 56e. Cervenokostelecké Podkrkonosi: Resetova Lhota, ve zdivu u hfi$té na
kfizovatce, ca 330 mn. m. (16. VIIL. 1984 4. Hdjek, ROZ). — 58a. Zacléisko: Zaclér (1838 s. coll., PR). —
58b Policka kotlina: Police nad Metuji, skalka u silnice na Suchy Dul, 500 mn. m. (20. VI. 1998 V. Samko-
va, HR). — Zdonov, slinovcova skala v sutovém lese ca 750 m VSV vrcholu K#izovy vrch, ca 550 m n. m.
(14.V.2004 L. Ekrt, herb. L. Ekrt). — Teplice nad Metuji, slinovcové skaly na kuesté Dlouhy vrch, ca 1 km
V od vrcholu, ca 650 m n. m. (20. V. 2004 L. Ekrt, herb. L. Ekrt). — Velké Petrovice, slinovcové vychozy
nad Metuji, ca 400 m SSV zelezni¢ni stanice Police nad Metuji (14. V. 2001 L. Ekrt, herb. L. Ekrt, CB). —
Bezdeékov nad Metuji, slinovecové vychozy nad silnici u pohostinstvi Na Myté ca 1 km JZ centra obce (27.
IV. 2002 L. Ekrt, CB, herb. L. Ekrt). — Bezdékov nad Metuji, u Kozinku, opukové skalni vychozy nad po-
hostinstvim Na Myté, ca 1,2 km ZJZ od kostela v obci, ca 430 mn. m. (27.1V. 2002 L. Ekrt, herb. L. Ekrt). —
Marsov, MarSovské udoli, opukové skalni vychozy u Poradni skaly ca 1,5 km JV centra obce, ca 430 m n.
m. (27.1V.2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Machov, zed’ na hibitové, 500 mn. m. (1943 B. Kaspar,
PRC). —Machov, pod kopcem Bor, opukovy skalni vychoz v buciné ca 1,5 kmJ od kostela v obci, ca 580 m
n. m. (25.1V. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — 58c. Broumovska kotlina: Broumov (s. d. s. coll.,
HR, PRC). — Broumov, skala u Bozanova (VIL. 1931 s. coll., HR). — 58i. HejSovina: Machov, Machovsky
vreh, slinovcovy vychoz pod byvalou vyhlidkou na Z stran¢ kopce, ca 400 m ZJZ od vrcholu, ca 1,5 km
VIV centra obce, 580 m n. m. (9. V. 2003 L. Ekrt, herb. L. Ekrt). — 59. Orlické podhiiFi: Lipi, na skalce
v udoli Metuje, 1 km JZ obce (1. I11. 2003 L. Ekrt, herb. L. Ekrt). — Nachod, tidoli Metuje (22. VIII. 1929 J.
Mikes, PRC). — [Frymburk], u feky Olesenky (28. VI. 1929 J. Mikes, PRC). — Frymburk, pod zficeninou u
obce (20. VII. 1929 J. Mikes, PRC). — Nové Mésto n. Met., Pekelské tdoli pfi lesni cesté z Pekla do obce po-
dél feky Metuje, stinné fylitové skaly (8. VII. 1956 L. Miihistein, PR). — Nachod, na skale v udoli Pekla (18.
IX. 1908 E. Baudys, PR). — Nové Mésto n. Metuji, na kamenné hrazi Metuje ve V ¢asti mésta (1. VIL. 1967
K. Kr¢an, PR). — Nové Mésto n. Metuji, v udoli Metuje mezi obcei a osadou Peklo (25. V. 1969 K. Krcan,
PR). — Nové Mésto n. Metuji, osada Peklo, na skale Koni¢ek (18. VIIL 1941 J. Sourek, PR; 5. VIL. 1955 .
coll., PR). — Nové Mésto n. Metuji, ve zdi studn& Z Sendraze, 500 m n. m. (6. VL. 1941 J. Sourek, PR). —
Nové Mésto nad Metuji, fylitova skala na pravém biehu Metuje nad turistickou stezkou v tdoli Peklo 330
mS od,,Cerného viru“ v Metuji, 1,65 km SV od kostela ve mésté, 310 m n. m., 50°21'45,2" N, 16°10'09,3"
E (23. VIIIL. 2006 Z. Kaplan, PRA). — [Skuhrov nad Bé¢lou], hrad Klec¢kov na Bél¢ (5. VII. 1929 J. Mikes,
PRC). — Skuhrov nad Bé&lou, obvodova hradni zed’ zficeniny Nového hradu, ca 3,5 km SV centra obce, ca
480 mn. m., 50°15'10,9" N, 16°19'19,6" E (29. IX. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Skuhrov nad
Bélou, obvodové hradby zbytki zficeniny hradu Skuhrov na vrcholu na JV ibo¢i Hrastického kopce 190 m
J od kostela na V okraji Hrastic, ZJZ nad sttedem Skuhrova, 410 mn. m. (22. IX. 2006 Z. Kaplan, PRA). —
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gediviny, svorové skalni vychozy, skalni sruby ca 1,2 km JZ osady, ca 550 m n. m., 50°17'56,7" N,
16°17'32,2" E (29.1X. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt).— Kozlate, pod Olesenkou (28. VI. 1929 J. Mi-
kes, PRC). — Hlinné, na skalach ,,Na zamku* (1979 J. Kucera, herb. J. Kucera). — 60. Orlické opuky: Val,
valské lesy pod obci Zakravi, ca 350 m. n. m. (VIIL. 1951 V. Krejcar, PR, PRC). — Vamberk, ve zdivu mostt
u silnice smérem k Libstejnu (1927 Kneblova, PR). — Trnov, skala u hostince proti Stochovetim (V. 1941 V.
Kajdos, NJM). — Nové Mésto n. Metuji, zficenina Vyrov, opukové skaly na levém biehu Metuje, JV od
mésta, 330 m n. m. (4. VIL. 2004 V. Samkova, HR). — 61a. K¥ivina: Opocno, obora (13. VIII. 1943 V. Ho-
rak, MP). — 62. Litomyslska panev: Sloupnice, na zdech v obci (1896 B. Fleischer, PR). — Nové Hrady, na
piskovcovém balvanu u silnice, ca 420 m n. m. (3. IX. 1938 M. Kroulik, MP). — Vysoké Myto, na star¢ hra-
debni zdi v Jungmanovych sadech (3. XI. 1939 M. Kroulik, MP). — Chotésiny, na zdi v obci (28. VIII. 1938
M. Kroulik, MP).— Bohunovice, na zdi u polni cesty, 330 mn. m. (27. VL. 1940 M. Kroulik, MP). — Chocen,
na opukovych skalach nad byv. tunelem, ca 290 mn. m. (15. VIL 1966 V. Faltys, MP). — Domoradice, opu-
kova skala pfi silnici (30. VI. 1973 V. Faltys, MP). — Chocen, skalni §té€rbiny v Pelinach, ca 325 m n.m. (25.
VIIL. 1943 P. O. Pechous, PRC; 14. VIL. 1973 V. Faltys, MP; VIL. 1979 J. Fiedler, HR; 4. 1X. 2005 L. Ekrt,
herb. L. Ekrt). — 63a. Zambersko: Skaly v Liticich (VIL. 1917 s. coll., PL). — Litice, na zficening hradu Liti-
ce, 440 mn. m. (29. VIIL. 1981 J. Stépanek, LIT; 28. 1V. 1983 H. Novikova, MP; 11. VIIL. 1986 J. Skryja,
ZMT; 22.1X.2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Hnatnice, tidoli Tiché Orlice, 370400 m n. m. (26.
1X. 1941 K. Domin, PRC). — Chlum u Zachlumi (VIIL. 1940 M. Hadacova, MP). — Kunvald, lesni skalky (8.
VII. 1969 J. Reitmayer, MP). — Kunvald, ve §térbinach zdi hibitova v obci (10. VIIL. 1972 A. Roubal, PR). —
Slatina nad Zdobnici, rezervace (2. X. 1967 Belicova, HR). — Lansperk, opukové vychozy, pod troskami
hradu Lansperk, 460 mn. m. (12. V. 2005 Z. Kaplan, PRA; 3. 1X. 2005 L. Ekrt, herb. L. Ekrt). — Lansperk,
opukové vychozy na strmé strani 0,6 km S—SSZ od Zelezni¢ni stanice, 400 m n. m., 49°59'51,6" N,
16°26'45,8" E (23. VIIL. 2006 Z. Kaplan, PRA). — 63b. Potstejnské kopce: Potstejn, v lese na vrchu Kap-
rad’ nad Potstejnem u obce, ca 500 m n. m. (VIL. 1966 J. Dostal, PR). — Potstéjn, zbytky hradeb ziiceniny
hradu Potstejn, 0,3 km J nad obci, 400 m n. m. (15. VIL 2005 Z. Kaplan, PRA). — Potstejn, v lesich u obce
(1882 F. Studnicka, PR). — 63c. Stiedni Poorli¢i: Usti nad Orlici, opukova skalka v lese u [osady] Bezpravi
[asi 5 km SZ obce, v udoli Tiché Orlice] (15. VIII. 1874 J. Reitmayer, PR). — Zatecka Lhota, Gdoli potoka u
obce, v opuce, 300 mn. m. (31. XI. 1940 M. Kroulik, MP). — Brandys nad Orlici, tdoli SV obce (s. d. V. Fal-
tys, MP). — Brandys nad Orlici, opukové skaly 150 m V od zficeniny hradu na ostrohu mezi Tichou Orlici a
Dolenskym potokem nad JV okrajem obce, 370 mn. m. (21. VIIL. 2006 Z. Kaplan, PRA).—Perna, opukové
skaly nad fekou Orlici, ca 1,3 km SZ obce, 310 mn. m.,49°59'54" N, 16°19'43" E (3. IX. 2005 L. Ekrt, herb.
L. Ekrt). — 63d. Kozlovska vrchovina: Ceska Trebova, na skalnatych mistech v lese na Jelenici (19. VIIL
1892 F. Maloch, MP, PL, PRC; 30. V1. 1942 K. Domin, PR). — Strakov, v lese u obce (X. 1907 J. Obdrzalek,
PRC). — Usti nad Orlici, Hradovské adoli, opukové skala u rybnidku po pravé strang potoka ca ve stiedu
udoli (16. V. 1969 P. Kovdr, MP). — Hradek, na opuce u cesty pod obci (2. VIL. 1939 M. Kroulik, MP). —
63g. Opatovské rozvodi: Svitavy (s. d. P. Schreiber, PRC). — 63i. HFebecovska vrchovina: Koclitov,
V svahy nad byvalymi doly ca 2 km S osady Hiebe¢, opukova sut’, ca 600 mn. m.,49°45'48" N, 16°35'01"E
(3. IX. 2002 K. Sutory, BRNM). — 63j. Lanskrounska Kkotlina: Tatenice JV od Lanskrouna, strma lesni
stran cca 1,5 km VSV od kiizovatky v obci, 330400, 49°51'54" N, 16°43'08" E (13. VI. 2005 M. Duchda-
cek, PR). — 64b. Jevanska plosina: Kostelni Stiimélice, vrch Skalka (29. V. 1945 s. coll., PR). — 65. Kut-
nohorska pahorkatina: [Kutna Hora], Gdoli Vrchlice, skalnaty bieh Velkého rybnika (10. VII. 1943 s.
coll., PR). — [Kutna Hora], MaleSov, hadcova skala u panské pily (3. V. 1943 J. Veprek, PRC, ROZ). — Ma-
lesov, na rulovych skalach, Na Rudé (7. VIL. 1944 J. Veprek, ROZ). - Stitary a Zibohlavy, vapencové skély
v udoli Pekelského potoka mezi obcemi (IV. 1920 V. Viach, PRC). — Becvary, na serpentinitovych skalach
nad tokem Drahobudického potoka proti zeleznicni zastavce Becvary, 320 mn. m. (13. VIIL. 1978 J. Hadi-
nec & P. Kovar, PRC). — Becévary, stény serpentinitového lomu u rybnika Bosniak J od Zelezni¢ni stanice (7.
VIIL. 1970 V. Jaros, ROZ). — Jenemark, rulové skaly u tidoli Vrchlice u obce (26. V1. 1942 I. Vepiek, PRC).
— Zasmuky, rulové skaly v iidoli potoka Be&varky nad Stojespalem S obce (27. IV. 1969 J. Sachl, ROZ). —
Zasmuky, Vaviinec, hibitovni zed’ vedle vchodu, 430 m n. m. (9. VI. 1980 K. Smrcek, LIT). — PaSinka, na
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zdi ve vsi (15. XI. 1995 J. Rydlo, ROZ). — Pasinka, zidka v udoli Polepky, 800 m J od vsi, pod Kohoutovym
mlynem (15. XI. 1995 J. Rydlo, ROZ).— Ratbot, zed’ ve vsi (15. XI. 1995 J. Rydlo, ROZ). — Podmoky, rulo-
va skéla v lese JZ obce nad potokem Caslavka (8. VIIL. 1975 V. Jaros, ROZ). — Tfebonin, ve spate byvalého
lomu na véapenec nad potokem Z kostela (30. VIL. 1970 V. Jaros, ROZ). — Biezi u Ptibyslavic, rulova skala
u Janského potoka S od Doudovského mlyna (11. VIIL. 1974 V. Jaros, ROZ). — Chlistovice, na skalkach
pod zbytky hradeb zficeniny hradu Sion v SV sousedstvi obce (6. X. 2005 M. Marek, PR). — 66. Hornosa-
zavska pahorkatina: Ceska B&l4, Gidoli potoka B&l¢, na tarase pod velkostatkem (12. IX. 1940 Fiedler,
PRC). — Ceska B&la, zidka parku, ca 530 mn. m. (28. I11. 1981 M. Augustovd, BRNU). — Uhliiské Janovice,
Sudgjov, rulovy taras na kraji obce, 470 mn. m. (13. X. 1942 F. Hradec, PRC). — 67. Ceskomoravska vr-
chovina: Choustnik, zdi u hradu (14. 1V. 1956 J. Kaisler, SOB). — Chrbonin, vrch Choustnik, na skalach a
zdech hradu, 670 m n. m. (14. IV. 1956 J. Kaisler, PR). — Ole$nice (IV. 1883 F. Clupek, PRC). — Husle,
na zdech pod obci, ca 490 m n. m. (VIII. 1942 J. Suza, PRC). — Litomysl, na skalce u Lubné, 500 m n. m.
(31. VIIL 1980 1. Bulva, BRNU). — Obratan u Tébora, na zdech v obci, 370 m s. m. (5. VIIL. 1963 J. Ujcik,
BRNU, BRNM, LIT). — Drahonin, JJV obce, na hadcovych skalkach na levém biehu poticku smérem na
ziiceninu hradu Kosikov, ca 430 m n. m. (s. d. J. Gill, BRNM). — Strazek, zficenina hradu Mitrov, 2 km
JV obce, na zdivu, ca 440 m n. m. (24. V. 1991 K. Sutory, BRNM). — Zd’arec, Rojetin, na hadcové skalce
v udoli Rojetinského potoka, ca 320 m n. m. (27. VIIL. 1977 J. Saul, BRNM). — Radoskov, udoli vedouci
smérem JV obce na skalach, ca 420 mn. m., 49°16'58" N, 16°18"25" E (15. V1. 2001 K. Sutory, BRNM). —
Tiest, na rulové skalce, ca 2,1 km SZ obce, ca 635 m n. m. (30. VIL. 1971 J. Rohdacek, MJ). — Tisnovsko,
[Cernovice, rezervace Habrova], podél lesni cesty k Rampirovym skalam (6. VIIL. 1956 O. Mrkos, OL). —
Cichov, PP Na Skali¢ce, Gdoli Lestiny, 500 m SSV obce na pastviné v okoli byvalého vapencového lomu,
440 mn. m. (12.1V. 1989 S. Ondrackova & H. Houzarova, ZMT). — Ptimélkov, vnitini zed’ zficeniny hradu
Rokstejn ca 1,6 km JZ od Zelezni¢ni zastavky Primélkov, 49°20'1,6" N, 15°43'33,3" E, 425 m n. m. (19.
VIIL. 2004 L. Ekrt, herb. L. Ekrt). — Prosec¢, amfibolitovy Paniv kopec (20. VIIL. 1927 R. Cimprich, PRC). —
Hencov VSV od Jihlavy, intravilan, zed’, 540 m n. m., 49°24'51" N, 15°38'14" E (4. VIL. 2005 M. Ducha-
cek, PR). — 68. Moravské podhuii Vyso¢iny: Helenin, 1 km V Jihlavy, na Heleninské skale (26. VIII.
1965 1. Riizicka, BRNM, MJ). — Dolni Smr¢né, v tidoli feky Jihlavy na skale nad trati 1 km S od zelezni¢ni
zastavky, ca 450 mn. m. (14. VL. 1972 J. Zlamalik, MJ). — Bransouze, na skaldch mezi obci a Cichovem (12.
VII. 1973 J. Chlupova, MJ). — Rudlice, skaly u papirny, ca 260 m n. m. (25. VII. 1974 J. Krejci, MZ).— Pla-
vec, na svahu Gdoli JeviSovky, 290 mn. m. (2. V. 1970 D. Plackova, MZ). — Moravské Budé&jovice, listnaty
les u obce (18. IV. 1982 J. Haskovd, ROZ). — Kozlany, udoli Jihlavy, ca 1,1 km ZJZ obce, 380 m n. m. (9.
VIL. 1965 S. Ondrackova, ZMT). — Hartvikovice, Gdoli Jihlavy, v postrannim udolicku Tfesovského poto-
ka,350 mn. m. (14. VIL. 1965 S. Ondrackova, ZMT). — Hartvikovice, tdoli Jihlavy, levobfezni udolni svah
nad jezem Stropesinského mlyna, 360 m n. m. (7. VL. 1972 S. Ondrdckova, ZMT). — Hartvikovice, udoli
Jihlavy, Wilsonova skéla ca 1,2 km JJV obce, 400 m n. m. (4. V1. 1969 S. Ondrackova, ZMT). — Hartvikovi-
ce, udoli Jihlavy, Wilsonova skala, hrad KufStejn, na temeni levobfezniho udolniho svahu Dalesické pre-
hrady, ca 1,1 km JJV skalka na S strané vrcholu, 420 m n. m. (19. IX. 1993 R. Ii’epka, ZMT). — Resice,
Kordula, udoli Rouchovanky nad soutokem s Rokytnou, ca 1,5 km J obce, 320 m n. m. (30. VIII. 1976 S.
Ondrackova, ZMT). — Resice, rulové skaly v udoli Rokytné, baze levobiezniho tdolniho svahu proti Valo-
vu mlynu, ca 1,8 km JZ obce, 300 m n. m. (30. III. 1995 H. Houzarova, ZMT). — ReSice, udoli Rokytné,
baze levobiezniho udolniho svahu nad Stolou ve skarnu, ca 2 km JZ obce, 325 m n. m. (21. VIIL 2002
H. Houzarova, ZMT). — Kozichovice, Kozichovicky zleb, ca 1,5 km SZ obce, 460 m n. m. (13. VI. 1971
J. Palik, ZMT). - Kon&sin, udoli Jihlavy, sucha stran pobliz Cermakova mlynassi 1,7 km JV obce Vladislav,
350 mn. m. (19. IX. 1962 S. Ondrackova, ZMT). — Dukovany, tidoli Jihlavy, pravobiezni tidolni svah, ser-
pentinit nad piehradni hrazi, ca 2,5 km SZ obce (29. VIL. 1976 S. Ondrackova, ZMT). — Senorady, tdoli
Oslavy, fidky les na sutovém poli na horni ¢asti pravobtezniho tdolniho svahu, ca 1 km SV obce, 340 mn.
m. (23. V. 1989 S. Ondrackova, ZMT). — Senorady, tdoli Oslavy, pravobiezni udolni svah proti Ketkovic-
kémumlynu, 270 mn. m. (23. V. 1989 S. Ondrackova & H. Houzarova, ZMT). — Senorady, sut’ a vrcholova
plosina u zficeniny Ketkovského hradu ca 1,7 km SSZ centra obce (15. V. 2005 J. Kosnar, herb. L. Ekrt). —
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Senorady, udoli Oslavy, pravobiezni iidolni svah, hibet jesepu Certitv jazyk SSV obce, stinné skaly na bazi
svahu, 300 mn. m. (12. I1I. 1990 S. Ondrackova & H. Houzarova, ZMT). — Plesice, udoli Jihlavy, pravob-
fezni udolni svah, okoli zficeniny hradu Holoubka, ca 1,1 km SV obce, 380 m n. m. (20. IV. 1988 S. On-
drackova & H. Houzarova, ZMT). — Ketkovice, idoli Oslavy, baze levobtezniho udolniho svahu proti ¢elu
jesepu Certitv jazyk, 270 mn. m. (20. V. 1989 S. Ondrackova & H. Houzarovd, ZMT). — Piimélkov, rozva-
liny a zaklady staré tvrze ¢i usedlosti na kopci nad trati v Gsti Brtnice do Jihlavy, ca 600 m J zelezni¢ni za-
stavky Piimélkov, 49°20'17,2" N, 15°44'26,3" E, 470 m n. m. (19. VIIL 2004 L. Ekrt, herb. L. Ekrt). —
Trebi¢-Podklasteti, Pousov, udoli Jihlavy na skalach, 400 mn. m. (19. VIIL. 1920 F. Ji¢insky, ZMT). — Tte-
bi¢, na skalach ve zlebé Kuroslep k Oslavé ca 1,5 km J-JZ, 320 m n. m. (2. VIL 1922 F. Ji¢insky, ZMT). —
Trebi¢, udoli Jihlavy, na vapenci u Volfova mlyna v Sokoli, 440 m n. m. (29. I1I. 1918 R. Dvordk, ZMT). —
Tiebi¢, PR Dukovansky mlyn, skaly v zafezu potoka se starou mlynskou cestou zapadné koty 352, ca 2,2
km SSZ obce, 310 mn. m. (23.1X. 1993 S. Ondrackova, ZMT). — Ttebic, Slavice (1918 V. Krajina, PRC). —
Bteznik, na ostrozné v tidoli feky Oslavy v okoli zficeniny hradu Lamberk, 2,3 km JZ obce, ca 350 mn. m.,
49°09'57" N, 16°10'12" E (22. VIL 2000 K. Sutory, BRNM). — Ti$nov, Skali¢ka u Drasova (IV. 1928
J. Smarda, PR). —[Ti&nov], pii potoce ze Zelezného do Jamného (25.1V. 1928 J. Smarda, PR). — Tignov, na
svoru u Jamného (25. IV. 1928 J. Smarda, PR). — Lomnicka u Tignova (VIL. 1940 J. Novotny, BRNM). —
Tignov, skaly u Doubravniku (2. X. 1952 F. Cernoch, BRNM; 5. VIII. 1973 F. Cernoch, BRNM). — Tisnov,
Bora¢, Sokoli skala (27. II1. 1977 V. Grulich, BRNU). — Ti$nov, Dolni Loucky, skaly pod viaduktem zelez-
nice (9. XI. 1953 J. Dvordk, BRNM). — Tisnov, Diinova [2 km SZ obce] na JV svahu pod vrcholem jeskyné,
ca 350 m n. m. (s. d. J. Gill, BRNM). — Moravské Kninice, na permskych skalach na Podhaji pii silnici
z obce na Chudcice, ca 320 mn. m. (30. VIL. 1978 J. Sau/, BRNM). — Uj¢ov u Nedvédice pod Perstynem, na
skalach po pravém biehu Svratky (11. VI. 1953 F. Hynst, OLM). — Vranov [nad Dyji], na suti pod kotou
481, Ledovy zleb (8. VII. 1938 F. Kvapilik, OLM). — Vranov nad Dyji, skalnaté vystupky v listnatém lese
na JZ stran€ v Junackém udoli, ca 440 mn. m. (8. V. 1979 D. Maskova, BRNU). — Hardegg (4. V1. 1986 Be-
licovd, HR). — [Vyso¢any], na hradé Bitovském (1. VI. 1914 V. Skrivanek, BRNM). — Bitov, udoli Dyje
(1927 E. Giittler, ZMT). — Vev¢ice, svahy na P biehu v ohbi JeviSovky 700 m Z obce, ca 300 m n. m. (13.
VI. 1978 K. Sutory, BRNM). — Hardegg, rulové vychozy ca 200 m JZ Hardeggské vyhlidky, ca 320 mn. m.,
48°51"23,1" N, 15°51'35,4" E (24. VIL. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Cizov, sutovy svah ca 1,5
km Z centra obce, ca 415 m n. m., 48°52'55,5" N, 15°51'06.2" E (24. X. 2002 L. Ekrt, CB, PRC, herb.
L. Ekrt). — Adamov (VII. 1864, VII. 1874 C. Theimer, PRC; 8. V1. 1991 s. coll, BRNM). — Adamov, Jose-
fovské udoli, na zulosyenité u pésinky nad nemocnici (10. IV. 1929 F. Bily, OLM). — Adamov, zulosienito-
vé skaly mezi mostem a Svycarnou v Josefovském udoli (16. IX. 1931 F. Bily, PRC; 23. VIL. 1935 F. Bily,
OLM). — Babice nad Svitavou, skalky v lese pii cesté z nadrazi do obce (12. VIIL. 1980 M. Sandovd, PL). —
Babice nad Svitavou, skaly v lese nad silnici ca 500 m SV Zelezni¢ni zastavky, 360 m n. m. (29. V. 1984
K. Sutory, BRNM). — Babice u Kitin (s. d. E. Formdnek, BRNM). — Mladkov u Boskovic (s. d. E. Formad-
nek, BRNM). — Blansko, Olesna [nad Svitavou] (s. d. E. Formdanek, BRNM). — Boskovice, na skalach a sta-
rych zdech (31. V. 1926 5. coll., MP). — Doubravice nad Svitavou, zulova skalni sténa v idoli potoka NeSor-
ky pod ziiceninou Doubravického hradu, ca 1,9 km SV kostela v obci, ca 430 m n. m., 49°26'39" N,
16°38'56" E (23. VIIIL. 2004 L. Ekrt, herb. L. Ekrt). — Olomucany, J svahy nad lesni cestou, ca 2,5 km
JV obce, 350 mn. m.,49°18'54" N, 16°4125" E (23.1V. 2003 K. Sutory, BRNM). — Brno, vapencovy ostri-
vek u lodni zastavky Na Skalach na S biehu Brnénské piehrady (27. VIIL. 1987 J. Unar, BRNU). — Brno, za-
stinéna skalka pfi lesni cesté z Brna Lesné do Bilovic [nad Svitavou] (20. VIL. 1977 J. Unar, BRNU). —
Ofesinu Reckovic (s. d. E. Formdnek, BRNM). — Zastavka u Brna, skalnaté zastindné svahy v zafezu elez-
nice, ca 1,5 km SZ obce (8. VI. 1997 K. Kubat, LIT). — Rozdrojovice, pravy pieh Brnénské piehrady, ca 2
km Z obce, na skalach v okoli mostku pies pravostranny pfitok, 240 mn. m., 49°15'29" N, 16°28' 51" E (3.
12.2003 K. Sutory, BRNM). — Tetcice, ca 50 m JV Zzelezni¢ni stanice, ca 300 mn. m. (22. V1. 1978 4. Fora-
lovd, BRNU). — Vysoké Popovice, ca 2,2 km V obce, na skale nad potokem Habfina, 370 m n. m. (22. IX.
1978 Z. Schusterova, BRNU). — Heroltice u Brna, vapencovy ostruvek (3. V1. 1969 L. Vanéckova, BRNM).
— Brno, udoli Svitavy nad Obfany na skalce u feky, ca 260 m n. m. (11. IV. 1953 L. Pokluda, BRNM). —
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Hvozdec, vlhka skalka na strani u soutoku potoku ca 1,6 km VIV od kostela v obci, ca 290 m n. m. (28. I11.
1985 R. Repka, BRNM). — 69a. Zeleznohorské podhiifi: Mezihoti, J Chrasti, v zidce u drahy, ca 300 mn.
m. (31. V. 1942 R. Hendrych, PR). - [Skute¢], Rychmburk, na skalach vudoli (5. VIIL. 1913 coll.?, PRC). —
[Skute¢], Rychmburk, zed’ nad cestou u obce, 450 m n. m. (8. IX. 1940 M. Kroulik, MP, PRC). — Skute¢, na
zulovych skalach u lomu pana Vamberského pted lesem Horkami Z obce, ca 420 m n. m. (26. VII. 1939
M. Pulchart, PRC). — Dolany, na piskovci v Pivnické rokli mezi obci a Zderazem, ca 400 m n. m. (12. VIIL.
1941, 19. VIII. 1941 M. Pulchart, PRC). — Chrudim, Pracov, pod zficeninou Stradov (18. XI. 1976 J. Ry-
bensky, MP). — Pracov, Slavicka obora, skala na levém biehu f. Chrudimky, ca 1 km JV obce, 320 m n. m.
(27. VII. 1984 L. Duchackova, MP). — Choltice, na skalce v lese pfi silnici ke Stojiciim (9. V. 1935 J. Ha-
dac, MP). — Vysoké Myto, udoli Krounky nad Rychmburkem, smrkovy les, 400 m n. m. (26. V. 1940
M. Kroulik, MP). — Chrudim, Peklo, udoli Chrudimky, na porfyrovych skalach pod hradem Stradov, ca 450
mn. m. (30. VIL. 1977 J. Fiedler, HR). — Vranice, Mastale, piskovcova sténa nad Borskym potokem (7. I1.
2004 J. Kosnar, herb. L. Ekrt). — Bor u Skutce, PR Mastale, Toméasova rokle (26. VI. 2004 J. Kosnar, herb.
L. Ekrt). — 69b. Se¢ska vrchovina: Citkov, v lese mezi obei a Vapennym Podolem, ca 450 mn. m. (2. V.
1942 R. Hendrych, PR). — Se¢, na zdech ve zticeniné hradu Ohebu na Chrudimce (9. VII. 1939 M. Pulchart,
PRC). — Krouna, Vapenky, na vapenatych skalach ca 1,8 km V obce, ca 550 mn. m. (17. VL. 1989 P. Bures,
BRNM). - Kostelec, v lese u Lanti u zelezni¢ni trati (1966 C. Florian, HR). — Hlinsko (s. d. E. Kalensky,
MP). — 70. Moravsky kras: Nové Dvory, vapencové skaly na Salmové stezce v Pustém zlebu, ca 500 m
ZSZ od horni vyhlidky do Macochy, 400 mn. m. (6. V.2001 L. Ekrt, herb. L. Ekrt). — [Vilémovice], Suchy
zleb u Ostrova, vapencové skalky (16. VIIL. 1936 F. Bily, PRC; 28. I1X. 1936 F. Bily, PRC; 7. XI. 1936 F.
Bily, OLM; 2. 1V. 1950 D. Novik, BRNM; 10. VIL. 1943 J. Dostdl, PR; 2. 1V. 1950 F. Cernoch, BRNM; 6.
V.2001 L. Ekrt, herb. L. Ekrt). — Vilémovice, Suchy Zzleb, u skalky proti silnici Suchy zleb — Macocha na
pokrajilesa (19. VIIL. 1934 F. Bily PRC; 7. X. 1936 F. Bily PRC;). — [Vilémovice], na vapencovych skalach
v Suchém zlebu, u Katefinské jeskyné, 450 m n. m. (14. VIL. 1944 J. Dostal, PR; 20. VIIIL. 1987 J. Miiller,
BRNM). — Blansko, na vapencovych skalach v tidoli Suchého zlebu pod Skalnim mlynem, 330 m n. m. (8.
VIL 1942 J. Dostal, PR). — Blansko, Zleb (s. d. J. Vodi¢ka, BRNM). — Blansko, na vapencovych skalach u
vyvért Punkvy (5. VIIL. 1909 R. Dvordak, BRNM; 19. VIII. 1955 J. Sojak, PR). — Blansko, vapencové skal-
ky mezi obcemi Lazanky a Rudice (29. IX. 1933 F. Bily, OLM). — Blansko, skaly u Ostrova (s. d. E. Formad-
nek, BRNM). — Blansko, Pusty zleb (IX. 1906 Wihan, BRNM; VII. 1921 J. Smarda, PR; 27.1V. 1947 F.
Slavoriovsky, BRNU; 30. VIIL 1947 F. Smarda, BRNM; 29. VIL. 1958 J. Horansky, BRNM; 1961 J.
Smarda, BRNM). — Blansko, Pusty Zleb, na vapencovych skalach v lese na dné Zlebu pod Punkevni jesky-
ni, 335 mn. m. (8. VIL. 1942 J. Dostdal, PR). — Ostrov u Macochy, Pusty zleb, ca 1,5 km Z obce, ca 460 m n.
m. (17. VIIL. 1978 K. Sutory, BRNM). — Blansko, Pusty zleb, vapencové skaly nad cestou u usti poticku
do Punkvy ca 0,7 km ZJZ vchodu do Punkevni jeskyné, ca 360 mn. m. (18. V. 2002 L. Ekrt, herb. L. Ekrt). —
Blansko, Pusty zleb, vapencové skaly nad cestou ca 250 m SSV od rozcesti turistickych cest Pod Salmov-
kou, ca 420 mn. m.,49°22'33,3" N, 16°43'23,6" E (22. VII. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Blan-
sko, Pusty zleb, vapencové skaly nad cestou ca 500 m SSV od rozcesti turistickych cest Pod Salmovkou, ca
440 mn. m. (22. VIL. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Sloup, vyprahlé udoli (12. VII. 1909 W. Au-
rich, PR). — Sloup, vapencové vychozy u vstupu do Sloupsko-Sosivské jeskyné, ca 465 m n. m.,
49°24'37,9" N, 16°44'18,9" E (22. VII. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Obfany, Hady (IV. 1911
J. Suza, BRNM; 15. 1V. 1911 R. Dvoidk, ZMT; 27. V. 1926 F. Svestka, BRNM). — Malométice, na vapen-
covém skalnatém svahu Hady, 400 m n. m. (VII. 1965 J. Dostal, PR). — Adamov, okoli jeskyné By¢i skala,
3 km SV obce, 380 m n. m. (VIL. 1879 J. Bubela, PRC; V. 1970 L. Vanéckovd, BRNM; 29. V. 1990 K. Sin-
delarova, BRNM). — Adamov, Josefovské udoli (XI. 1927 F. Bily, LIT; 5.1. 1936 F. Bily, PRC).— Adamov,
Josefovskeé udoli, u chodniku nad Evinovou jeskyni (26. VII. 1935 F. Bily, PRC). — Kitiny, Josefovské udo-
linedaleko obce, vapencova skala po pravé strané silnice z Kitin do Adamova, smiSeny les, 450 mn. m. (31.
VIIL 1976 1. Novotny, BRNM). — Kitiny, na vapencovych skalach (3. VIL 1963 J. Hornansky, BRNM). —
Ostroh, na vapencovych skalach u jeskyné Balcarka (21. VII. 1973 V. Skalicky, PRC). — Blansko, na dné
propasti Macocha, 137 mn. m. (VIII. 1935 L. Veselsky, ZMT; 2. V1. 1946 J. Smarda, BRNM; 27.1V. 1947
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F. Slavonovsky, BRNU). — [Blansko], Macocha, skaly u vchodu do jeskyn, ca 430 m n. m. (6. VIL. 1951
V. Hordk, MP). — Ochoz u Brna, Lysa hora, 1 km JIV obce, J svahy udoli Ricky, 380 m n. m. (8. V. 1977
K. Sutory, BRNM). — Ochoz u Brna, na skalach u Ochozské jeskyné, ca 2 km JV obce, ca 400 m n. m. (15.
VIL. 1980 T. Homola, OLM). — Brno, Klajdovka (s. d. E. Formanek, BRNM). — Blansko, SV ubo¢i vapen-
cové skaly naproti hotelu Skalni mlyn na levém bfehu Punkvy, ca 350 m n. m (6. V1. 1973 R. Businsky,
ROZ). - Jedovnice, vapencové skaly nad propadanim (25. VII. 1917 E. Vitek, BRNM; 28. X. 1931 F. Bily,
PRC). —71a. Bouzovska pahorkatina: Mladec¢ u Litovle, pod obeliskem pod [kopcem] Ttesin, ca 260 m n.
m. (6. VIL. 1940 E. Hejny, PRC). — [Mladec¢], Ttesin, vapencové skalky u Rytitského salu (2. VI. 1957
V. Bednar, OL). — Mlade¢, na skalach kopce Ttesin, 280 m n. m. (8. VII. 1964 V. Bednar, OL 7. V. 1984
T. Homola, OLM). — Mladec¢ u Litovle, lom na V svazich vrchu Ttesin, 0,6 km SZ obce, 49°42'33" N,
17°00'50" E (22.1V. 1991 B. Travnicek, OL). - Litovel, vapencovy lom SZ Mladce, ca280 mn. m. (11. VL.
1978 M. Novdkova, BRNU). — Mlade¢, skalka v bukovém lese (10. VIL. 1964 M. Sedldackovi, NJIM). — Mla-
dec, na skalce u obce (VII. 1964 Cernohous, MP). —Mladec, les Doubrava, 225 mn. m. (24. V. 1982 [. Tete-
rova, BRNM). — Litovel, skalni §térbiny v opusténych lomech na svahu Z obce Stiemenicko (3. V. 1977
J. Unar, BRNU). — Patefin, na vapencich u obce (VIII. 1927 J. Otruba, OLM). — 71b. Drahanska ploSina:
Boskovice, [Vratikov], Vratikovsky kras, vapencové skalky ca 200 m JZ Vratikovské jeskyné (22. VL.
1981 J. Unar, BRNU). — Vratikov, vapencové skaly ca 300 mJV obce, 450 mn. m. (22. V1. 1977 K. Sutory,
BRNM). — Vratikov, vapencové skaly v lese v tidoli potoka ca 1 km JV obce, ca 450 mn. m. (11. VL. 1991
K. Sutory, BRNM). — Kofenec, vapencové skalky u byvalé vapenky na Gpati Mojetina v tidoli Bél¢é pod ha-
jovnou (9. V1. 1955 V. Rehorek, BRNM). — Ujezd u Boskovic, na skale (1888 E. Vicek, BRNM). — Ujezd u
Boskovic, skaly u silnice ca 700 m SZ obce, 450 mn. m. (12. VII. 1978 K. Sutory, BRNM). — Konice, na zdi
starého kamenného mostu od nadrazi, 400 m n. m. (26. VII. 1944 J. Némec, OLM). — 71¢. Drahanské pod-
hufi: Rousinov, Vitovicky zleb, ca 290 mn. m. (IV. 1913 V. Skifivanek, BRNM; 9. IV. 1914 V. Skrivanek,
PRC; 18. VII. 1930 F. Weber, BRNM). — Nemojany, Nemojanské udoli (1919 V. Skiivanek, BRNM). —
[Lulec¢], Lu¢ u Vyskova (s. d. E. Formdnek, BRNM). — Namést’ [na Hané], hluboké [Terezské] udoli u obce
(1908 J. Otruba, BRNM). — Litovel, skaly na Rampachu (1. V1. 1905 F. Couka, BRNU). — Rychtafov, Hr-
dek, na valech (1. IX. 1940 F. Hynst, OLM). — Zdétin u Prost&jova, les na J svazich vrchu Kocoufina, 1,2
km Z od Zelezniéni stanice, 49°31'38" N, 16°58'08" E (19. IX. 1990 B. Travnicek, OL). — Brno, LiSen, na
kulmovych skalach v udoli Ricky u obce (8. VIL. 1925 F. Svestka, BRNM). — 72. ZabieZsko-unitovsky
uval: Sternberk, dil Niedergrund u obce (7. V. 1905 F. Couka, BRNU). — 73a. Rychlebska vrchovina:
Petrovice, na skalkach pod obci, 500 m n. m. (12. VII. 1954 L. Hermanska, PR). — Rejviz, na skalce 3 km
SZ obce, ca 650 mn. m. (17. VIL 1953 L. Pokluda, BRNM). — [Lipova-lazn¢], opustény lom Na Pomezi
(22. V. 1967 Janackova, PRC). — Lipova-lazng, vapencové skaly nad vchodem do Jeskyné Na Pomezi ca
200 m Z od Zelezniéni zastavky Lipova Lazné jeskyn& (24. V. 2004 L. Ekrt, herb. L. Ekrt). — Zulova, Ny-
znerov, na zulovych blocich opevnéni lesni cesty ca 250 m SV Nyznerovskych vodopada, ca 510 m n. m.
(23.1V. 2004 L. Ekrt, herb. L. Ekrt). — Vapenna, horni hrana vapencového Vycpalkova lomu na J svahu
vrchu Vycpalek 1,8 km VSV od kostela v obei, 480 mn. m. (17. VII. 2006 Z. Kaplan, PRA). — Cerna Voda,
staré vapencové zidky u vstupu do opusténého vapencového lomu v lese 2,7 km J-JJZ od kostela v obci,
300 m JJV od hajovny na J okraji osady Staré Podhradi, 445 m n. m. (21. VIL. 2006 Z. Kaplan, PRA). —
73b. Hanusovicka vrchovina: Zabieh, rulové skalky, pod hradem Brnickem, 400 m n. m. (4. X. 1934
E. Hejny, PRC). — Lupéné, rulové skaly mezi obci a [Dolnim] Businovem, ca 300 m n. m. (23. IX. 1934
E. Hejny, PRC). — Raskov, Novy hrad, skaliska (11. V. 1952 V. Jilek, BRNM). — Vyprachtice, zalesnény
skalnaty vrch Planava, 600 m n. m., JZ svahy (1954 J. Tusla, PR). — Zabieh, na skalach u Hostejna (VIIL
1927 J. Otruba, OLM). — Olsany, rulové skaly u Olsanské tovarny (27. IX. 1929 F. Kvapilik, OLM). —
Branna, na kamenné zdi, nad zelezni¢ni trati ca 1,5 km S obce (17. IX. 1986 T. Homola, OLM). — 74a. Vid-
navsko-osoblazska pahorkatina: Skorosice, na zdech v obci, 400 mn. m. (20. VIL. 1954 Spudilovad, PR).—
Stara Cervena Voda, v lese na vrchu Jeleni u obee, 300 mn. m. (5. VIL 1958 J. Bedndiovd, PR). — VIgice, na
skalach v lese na hote Kalkberg nad obci, 770 mn. m. (5. VII. 1954 Hermanskd, PR). — Javornik, spara zid-
ky vudoli potoka Javornik (4. XI. 1983 J. Unar, BRNU). — Pise¢na u Jeseniku, na skalach u jeskyné, ca 460
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mn. m. (8. VIIL. 1956 L. Podluda, BRNM). — Krnov, hojné na zdech zficeniny hradu Selenburk na Zadnim
Cvilinském kopci, 420 mn. m. (3. 1V. 1999 4. Pecinka & Z. Dockalovad, OL;24.1V. 1999 L. Filipova, OL).
— 74b. Opavska pahorkatina: Kozmice, 2 km S nadrazi v obci, v puklinach na stfese péchotniho srubu
S-31 Myslivna, 250 m n. m. (10. VIL. 1997 A. Pecinka, OSM). — 75. Jesenické podhiifi: Dobesov, udoli
Dobesovského potoka, 440 m n. m. (26. VIIL. 1967 M. Sedlackova, PR). — Smilov, ve §térbinach skal u obce
(5. IX. 1926, J. Otruba (Fl. Exs. Reipubl. Bohem. Slov., no. 104), BRNM, PR). — Smilov (VIIIL. 1927 J.
Otruba, OLM). — Smilov, na skalach u obce (VIIIL. 1929 H. Laus, OSM, PRC; VIIL. 1930 J. Laus, OSM). —
Rudna p. Pradédem, zelezni¢ni zastavka, smrkovy lesik S az SSZ od zastavky na fylitovych skalach, 760 m
n. m. (17. VII. 1950 J. Diener, OVMB). — Leskovec n. Moravici, Herdiv mlyn po levé stran¢ komunikace
z Leskovce do Roudna, 470 m n. m. (5. IX. 1985 H. Kocourkova, OVMB). — Slatina, zidka kostela v obci,
400 mn. m. (19. IX. 1996 M. Sedldackova, NIM). — Odry, JZ biidli¢né lomy, 500 m n. m. (12. VIL 1967 M.
Sedlackova, NJIM). — Kruzberk, biehy Moravice, ve §térbinach skal ca 400 m n. m. (7. IX. 1950 V. Hordk,
MP). — Bedfichov, kamenna zed’ u tovarny MEZu (10. VIII. 1962, 1967 Chaloupka, OLM). — Sovinec, va-
pencova skalka ve strani v obci (24. VIL. 1969 C. Deyl, OLM). — Moravsky Beroun, na skale v udoli ve
V &asti mésta naproti chatovému taboru, ca 460 mn. m. (24. VII. 1969 B. Sula, OLM). — Staré Téchanovice,
Zaluzné, biidlicové skaly v udoli Moravice, ca 1,1 VIV od obce Zaluzné, 455 mn. m. (19. V1. 2006 L. Ekrt,
herb. L. Ekrt). — Potstat, zulové skalni vychozy v udoli ficky Velicky ca 2,5 km JJV centra obce, ca 420 mn.
m. (23. VIII. 2004 L. Ekrt & E. Hofhanzlova, herb. L. Ekrt). — Botikov, na skéle Pod Tlustym Janem nad fi¢-
kou Velicka, ca 350 m n. m. (20. VIIL. 1987 M. Sedldackovad, NJM). — Bonikov, na zdi ziiceniny hradu
Puchart nad hostincem U Tlustého Jana, ca 600 m SSV centra obce, ca415 mn. m.,49°36'37"N, 17°41'0,5"
E (23. VIIL. 2004 L. Ekrt & E. Hofhanzlovd, herb. L. Ekrt). — 76a. Moravska brana vlastni: Stramberk, ve
vapencovych skalnich $térbinach u obce (11. X. 1931 K. Krischke, PR, OLM; 19. 1V. 1936 K. Krischke,
OLM). — Stramberk, intravilan mésta, zidka, 330 m n.m. (7. VII. 1999 V. Samkovad, HR). — Stramberk, na
skalach na Kotouc¢i, jeskyné §ipka (s. d. F. Matéjicek, PRC; 28. 1X. 1928 K. Krischke, PRC; 17.1X. 1955 V.
Hordk, MP;25.V. 1964 Z. Kilian, OSM; 7. V. 1972 Z. Kilian, FMM, 7. V. 1975 Z. Kilian, MP; 21.1V. 1981
K. Sutory, BRNM; 28. V. 1985 M. Sedldckovd, NIM). — Stramberk, NPP Sipka, zidka zahrady, 400 mn. m.
(3.1V. 1994 Z. Prymusovd, OSM). —[Stramberk], Kotou¢, skaly u hibitova (4. IX. 1928 J. Otruba, OLM). —
Stramberk, na vapencovych skalach na vrchu Kotou¢ u obce, 500 m n. m. (15. V. 1928 J. Otruba, OLM;
VIL. 1929 J. Otruba, OLM; X. 1931 K. Krischke, OSM; 15. VIIL. 1934 K. Krischke, NIM; 1. IX. 1959 J.
Bedndrovd, PR). — Stramberk, zruderalizovany okraj terasy v net&Zené &asti lomu na JV strané kopce Ko-
touc, ca 950 m JV od kostela v obci, 450 m n. m., 49°35'8,5" N, 18°07'11,1" E (27. VIIL. 2002 J. Zdamecnik,
herb. J. Zameénik). — Stramberk, na vapencovém kopci Bila hora u obce (24. VIL. 1973 V. Skalicky, PRC). —
Stramberk, hojné ve §térbinach skal na Skalkach (7. V. 1975 Z. Kilian, MP, OSM). — Hranice (IX. 1909 F.
Petrak, PR). — Hranice, Skalka, vap. ttes v lese (27. X. 1950 V. Pospisil, BRNM; 27. X. 1951, V. Pospisil,
OLM). — Hranice, lesy S Opatovic (IX. 1911 F. Petrak (Petrak FI. Boh. Mor. Exs., no 602), GM, PR, PRC).
— Hranice, na kopci u Sv. Jana (VII. 1942 M. Deyl, PR). — Hranice, Macuska, vapencové skaly, Velka pro-
past pod obci Teplice, 300 m n. m. (s. d. J. Dostdl, PR). — Hranice, v Propasti na skalach ve smiSeném lese
nad zeleznicni trati do Teplic, ca 280 m n. m. (3. VIIL. 1942 V. Pospisil, PRC). — Teplice nad Be¢vou, va-
pencové skaly v rezervaci Hirka u Hranic ca 250 m SSV Zelezni¢ni zastavky v obci, ca 305 m n. m.,
49°31'55,6" N, 17°44'59,2" E (24. VIIIL. 2004 L. Ekrt & E. Hofhanzlovd, herb. L. Ekrt). — Teplice nad Be¢-
vou, vapencové skaly na dné€ Propasti v rezervaci Hirka u Hranic ca 300 m SSV zelezni¢ni zastavky v obci
(24. VIIL. 2004 L. Ekrt & E. Hofhanzlova, herb. L. Ekrt). — Teplice nad Beévou, propast (26. X. 1988 Z.
Hradilek, OLM). — Hranice, na panskeé skalce (VIIL. 1892 s. coll., GM). — Hranice, PP Nad kosteli¢kem, na
vapencovych skalach, ca 2 km VSV kostela v obci, 280 m n. m. (1. VI. 1989 S. Ondrackova, ZMT; 2. V1.
1989 M. Kasparova, VM). — Hranice, spary vapencovych skalek pfi zelezni¢ni trati z Hranic na Valasské
Meziti¢i ca 2 km V stanice Cernotin (17. VIL. 1979 J. Unar, BRNU). — Teplice nad Be&vou, skaly u obce (6.
IX. 1885 J. Bubela, PRC). — Teplice n. Becvou, skaly v lese u Be¢vy, 250 mn. m. (11. VIL. 1973 O. Ressel,
VM). — Teplice nad Becvou, udoli potoka Krkavce, v lese ca 1 km JV obce, 270 mn. m. (7. VL. 1982 K. Su-
tory, BRNM). — Teplice n. Be¢vou, Marianské udoli, na skalach nad fickou Krkavec, ca 300 m n. m.
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(7. VIII. 1986 M. Sedlackova, NJM). — Hodslavice u Nového Jic¢ina (11. X. 1958 V. Pospisil, BRNM). —
Petikovice, JZ svahy Pettkovické hurky, sutovy les, 550 mn. m. (3. V. 1990 M. Sedldckova, NIM). — Peti-
kovice, Pettkovska hirka, lom na piskovec, u vrcholu v lese, 600 m n. m. (24. VI. 1997 M. Kasparovd,
VM). — Pettkovice, na zdi kaplicky v obci, 400 m n. m. (5. VIII. 1988 M. Sedlackova, NJM). — Novy Ji¢in,
zahrada byvalé Kellerovy vily, parcela ¢. 622 (13. VIL. 1970 M. Sedlackova, NIJM). — Sedlnice (V1. 1937 R.
Leidolf, NJM). — Skali¢ka, vapencovy lom v lese Hrabi, na skale, 1 km JV obce, 300 mn. m. (3. 1V. 1973 M.
Kasparova, VM). — Le$na, u Valasského Mezifici, park u zamku, na kamenné zdi, 300 mn. m. (17. 1. 1975
M. Kasparovd, VM). — Cernotin, vapencovy lom pied vapenkou 2 km Z obce, 260 m n. m. (30. VIIL. 1979
M. Kasparova, VM). —Tyn nad Be¢vou, na obvodové zdi hradu Helfstyn, ca 1 km SV od kostela v obci, ca
380 mn.m.,49°31'3"N, 17°37'34" E (23. VIIL. 2004 L. Ekrt, herb. L. Ekrt). — Stary Ji¢in, skaly ve zficeniné
hradu na vrcholu Starojického kopce ca 600 m SSV od kostela v obci, 485 mn. m.,49°34'59" N, 17°57'49"
E (24. VIIL. 2004 L. Ekrt, herb. L. Ekrt). — 76b. Triicka pahorkatina: Velka Bystiice (17.1V. 1904 F. Cou-
ka, BRNU). — 77¢. Ch¥iby: Zastiizly, ve skalnatém koryté potoka nad obci, 400 m n. m. (27. VIL. 1932
H. Zavrel, BRNM, PRC). — Zasttizly, na skalkach u Litavky ca 2 km SVV obce, 400 mn. m. (25. VIII. 1988
V. Pluhar, OL). — Moravany, §térbiny v piskovci v lomu na Kamenaku u obce (29. IX. 1933 5. coll.,
BRNM). — 78. Bilé Karpaty lesni: Svaty Stdpan, sténa zelezni¢niho mostu, 300 mn. m. (1. VI. 1962 J. To-
masek, BRNM). — Navojna, zidka u zelezni¢ni trati u zastavky (24. VII. 1982 J. Tomdskovd, GM). —
79. Zlinské vrchy: Provodov, u ziiceniny Stary Svétlov nedaleko obce, 610 mn. m. (14. IV. 1946 J. Toma-
Sek, BRNM, GM). — Pozdé&chov, udoli Trubiska, V obce, u cesty ve smr¢in€, 450 m n. m. (10. VIIL. 1944
J. Tomasek, BRNM). — Haluzice (25. V. 1983 s. coll., HR). — La¢nov, Trékovy, skaly 2 km SV obce, 560 m
n.m. (19.IX. 1997 D. Kyslingrova, VM). — 80a. Vsetinska kotlina: Roznov pod Radhostém, v obci Dolni
Becva (20. VIIL. 1940 M. Deyl, PR). — Roznov pod Radhost'em, kamenna zidka u hraze ptehrady Bystticka,
390 mn. m. (21. IX. 1980 P. Drdpalova, BRNU). — Roznov pod Radhostém, skaly na vrcholu kopce Hra-
disko, 532 mn. m. (23. VL. 1992 M. Sedlackova, NJM). — Roznov pod Radhostém, Hradisko, vrchol kopce
pfi zbytcich hradeb, 526 mn. m. (15. VI. 1998 R. Vasut & M. Faltynkovd, OL).— Vsetin, Valova skala (s. d.
J. Bubela, PRC; 5. VIIL. 1956 V. Velisek, OL; 7. VIL. 1991 J. Duda, BRNM; 12. X. 1996 K. Pavelka, VM). —
Vsetin, Ruzd’ka, kamenity piskovcovy hieben vrchu Klenov, ca 650 m n. m. (16. V. 1943 V. Pospisil,
BRNM, PRC). — [Vsetin, vrch] Klenov (15. VIII. 1959 A. Hurtikova, OL). — Bystiic¢ka, Klenov , skalni
utvar, ca 600 mn. m. (31. VIIL. 2000 M. Kasparova, VM). — Bystticka u Vsetina (17. VIII. 1903 J. Macha-
¢ek, BRNM). — 81. Hostynské vrchy: [Tesak] na skalach na Smrduté, SZ obce, ca 650 m n. m. (14. VIIL
1939 H. Zavrel, PRC). — Tesak, $térbina na skale, roztrousené v bukovém lese, ca 600 m n. m. (29. VII.
1965 J. Jindra, GM). — Police u Vala$ského Meziti¢i, na S skalach pod vrchem Hurka, ca 550 m n. m. (6.
VIIL. 1987 M. Sedlackova, NJM). — Rusava, vrcholové skaly na Cecheru (22. V. 1988 J. Hradilek, OLM). —
Lukov, ve $térbinach zdi hradu Lukova (5. IX. 1944 J. Jedlicka, GM; 25. X. 1960 M. Liskovd, GM). —
82. Javorniky: Malé Karlovice, na skalkach v lese v udoli Lopusanky v blizkosti obce, 600 m n. m. (VIL.
1963 J. Dostal, PR). — Vsetin, Puléinské skaly (s. d. G. Rican, BRNM, GM; 27. VIIL. 1950 V. Pospisil,
BRNM, OLM). — Vsetin, Pulginské skély, ca 700 m n. m. (VIL. 1927 G. Rican (FI. Exs. Reipubl. Bohem.
Slov., no 401), HR, OLM, PR). — Novy Hrozenkov, udoli Vranca, piskovcové skaly pfi poticku ve smrko-
vém lese S od nové skoly, ca 550 m n. m. (28. V. 1941 V. Pospisil, PRC). — Velké Karlovice (VII. 1941
J. Novotny, BRNM). — [Halenkov], Ceriianska Ky&era, kamenity svah u koty 719 m (16. VL. 1924 P. Svan-
da, BRNM). — 83. Ostravska panev: Petikovice u Ostravy, na skalach na vrchu Landek (VIIL. 1970 Z. Kili-
an, OSM). — 84a. Beskydské podhuii: Frenstat p. Radhostém, Lubina (VIIL. 1923 s. coll., NJM; 30. V.
1964 V. Kajdos, NJM). — Metylovice, piskovcové boky kopcti, Hukvaldy, zficenina a zdi obory (27. VIIL.
1943 F. Talpa, PRC). — Hukvaldy, na skalach v lese pod ruinou hradu, 340 m n. m. (20. VII. 1979 M. Sed-
lackova, NJM). — Sklenov, PP Hradni vrch Hukvaldy, zdivo hradu, 480 m n. m. (11. V. 2000 4. Hdjkova,
FMM). — Sklenov, PP Hradni vrch Hukvaldy, V expozice, pobliz vstupu na kamenné zdi obory, 360 mn. m.
(27. VIIL. 2000 4. Hdjkova, FMM). — Sklenov, Hukvaldy, na zdi obory ca 30 m od vstupu od obce do obory,
ca 100 mJV od kostela v obci Hukvaldy, 355 mn. m.,49°37'21,8" N, 18°13'22,4" E (24. VIIIL. 2004 L. Ekrt
& E. Hofhanzlovad, CB, PRC, herb. L. Ekrt). — Skalice, Straznice, na skale ve smiSeném lese Kvétnice (13.
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VI. 1972 Z. Kilian, FMM). — Skalice, Skalicka Straznice, vapencova skala, 430 m n. m. (7. VIL 1991
P. Chytil, FMM). — Zermanice, na skalach PP Zermanicky lom (26. VII. 1973 E. Buria, FMM). — Mnisi, vy-
stupy skal pahorku nad pravym biehem Lubinky k osadé Teleci, 340 m n. m. (10. X. 1990 M. Sedlickova,
NJM). — Jablunkov, udoli potoka Radvanov, na regulacni zdi (11. VII. 1971 Z. Kilian, FMM). — Hluchova,
na skalnatém srazu, 900 m n. m. (6. VIL 1955 R. Mickova, CESK).

Oreofytikum:

85. Krus$né hory: Jeleni, Rolava, usti betonového kanalu ¢i Stoly ve stiedni ¢asti arealu Velkého cinového dolu,
2,5km SV Rolavy, 920 mn. m. (3. VIL. 1989 J. Hadinec, SOKO). —87. Brdy: Velci, bor s okopy pro vojenskou
techniku u koty 590, ca 1,5 km JIV od kiizovatky silnic v obci, 590 mn. m. (29. VIIL. 2001 J. Nesvadbova, PL).
— [Bezd&kov pod Tiemsinem], kamenny svah na V svahu Stérbiny (V1. 1957, Stépdn, PL). — 88a. Kralovsky
hvozd: [Hamry], Ostry, vrcholova partie, 1280 m n. m. (1. VIIL. 1995 M. Vondracek, PL). — Hamry, vrchol Ost-
1y, skaly, pod chatou Grosser Osser, ca 3 km VIV osady Hamry, 1276 m n. m., 49°12'12,3" N, 13°06'37,7" E
(14.X.2002 L. Ekrt, herb. L. Ekrt). — 88b. Sumavské plané: Stozec, Stozecka kaple, skaly v rezervaci Stozecké
skala, ca 100 m JZ Stozecké kaple, ca 960 m n. m., 48152'25,8" N, 13149'17,8" E (15. X. 2002 L. Ekrt, CB,
PRC). - Susicko, Sedlo, silni¢ni piikopy na S upati (21. V. 1991 J. Vanécek, KHMS). — 88c¢. Javornik: [Kasper-
ské Hory], Kasperk, hrad (VIII. 1950 5. coll., KHMS). — Kasperské Hory, skaly pod byvalym hradem Pusty hra-
dek ca 2,6 km SSV od centra obce, 925 mn. m., 49°09'55" N, 13°34'11" E (15. V1. 2005 L. Ekrt, herb. L. Ekrt). —
88f. Zelnavska hornatina: Sumava, okr. C. Krumlov, na skalach v polesi Horni les [masiv Spi¢aku] (7. VIIL
1911 W. Hirsch, OH). — 89. Novohradské hory: Benesov nad Cernou (,,;Némecky Benesov*) (4. VIL 1938 J.
Vesely, PRC). — BeneSov nad Cernou, Kuid, ve spafe zdi statku, ca 350 m JJZ kaplicky, 730 m n. m. (31. VIL
2002 M. Lepsi, CB). —90. Jihlavské vrehy: Telg, Lhotka, skaly na zicening hradu Stamberk (30. VII. 2002 L.
Elat, herb. L. Ekrt). — Telg, [Lhotka] J svah ca 30 m pod zficeninou hradu Stamberka, ca 600 m n. m. (24. IV.
1982 A. Dittrichova, BRNU). — Lhotka u Mrakotina, na skalach u ziiceniny hradu Stamberka, 1 km SZ obce,
720 mn. m. (30. VIIL 1962 I. Rizicka, MJ). — Nova Ves, ziicenina hradu Janstejn ca 1,4 km JZ od centra obce,
645 mn. m.,49°16'20,9" N, 15°20'40,0" E (10. I11. 2007 K. Boublik, herb. L. Ekrt; 30. IX. 2007 L. Ekrt, herb. L.
Ekrt). — 91. Zd’arské vrchy: Samotin, na rozvaling pod vrchem Tepla v obci, Z obce Snézné, 760 mn. m. (21.
VL. 1981 J. Suchy, BRNU). —92a. Jizerské hory lesni: MniSek u Liberce, vzacné v kamenné terase na nadrazi,
394 mn. m. (1. VIIL. 1964 V. Jehlik, PR). — 93a. KrkonoSe lesni: Krkonose, na skalach v Labském tdoli (29.
VIL. 1896 V. Cypers, PR). — Vitkovice, u Jizerky (6. V. 1904 V. Cypers, PR). — Pfichovice, fylitova skaliska na
J svahu, 804 m n. m. (21. VIL 1950 J. Duska, PRC). — [Velka Upa], Cerveny vrch (30. X. 1927 O. Lenecek,
PRC). — Herlikovice, zed’ na pravém biehu Labe u cesty k Vrchlabi (15. III. 1972 K. Kubat, LIT). — Herlikovice,
zed’ podél pravého biehu Labe u dolni stanice vieku (30. VIIL. 1989 M. Kocianovd, HR). — 93b. KrkonoSe sub-
alpinské: Obii diil v Krkonosich (s. d. s. coll., PRC). — [Pec pod Snézkou] Certova zahradka (1889 coll.?, HR).
—93c. Rychory: Horni Marsov, V obce (4. V. 1971 Kozlovd, BRNM). — Horni Marsov, Rychory (10. XI. 1902
J. v. Sterneck, PRC). — 97. Hruby Jesenik: Velka kotlina, v ledovcovém tdoli, ca 1300 m n. m. (5. VIII. 1949
M. Deyl, PR). — Rymarov, na skalach u obce Janovice, 600 m n. m. (15. VIIL. 1886 A. Schierl, PR). — Jeseniky,
bugina pii cesté do Velkého kotle na skalach (2. VI. 1966 V. Cermdk, HR). — Karlov, skaly v lese u serpentin
Majové cesty na JV tpati Malého Maje nad chatou Karlovka (1. II. 1985 J. Rydlo, ROZ). — Jeseniky, [Stary
Rejviz], skala pod hradem Kob[e]ritejn (30. XII. 1984 J. Rydlo, ROZ). — Horni Udoli, zidka ubytovny vycviko-
vého stfediska vobei (11. VI. 1980 coll.?, OL). — Pradéd (VIIL 1930 J. Laus, OSM). —99a. Radhost’ské Besky-
dy: Frenstat, mezi kameny v lese pfi cest¢ z obce k lanovce na Pustevny (1961 R. Kurka, CB). — Roznov pod
Radhostém, balvany na pasece, pii cesté z obce na Radhost’ (29. VII. 1943 M. Pulchart, PRC). — Dolni Bec¢va,
Radhost, skaly v lese, ca 4,5 km SV obce, 1100 mn. m. (17. VIIL 1973 O. Ressel, VM). — Ostravice, smér Lysa
hora, pravy bieh potoka Sepetny (1. IV. 1971 A. Hajkova, FMM). — Ostravice, stérbiny zdi u feky Ostravice u
obce, ca 400 mn. m. (27. IX. 1980 4. Roubal, PR). — Malenovice, udoli potoka Satiny, Hut€, na skalach (24. V.
1974, 4. VIL. 1974 A. Hdjkova, FMM). — Bila, Berani skaly, smér Kone¢na, enklava Polan, 580 mn. m. (12. IX.
1995 A. Hajkova, FMM). — Beskydy, Solan (2. V. 1961 J. Bednarova, OL). — [Dolni] Lomna, u Velkého splavu,
560 mn. m. (20. IV. 1992 I. Kndpkova, OL).
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Nelokalizovatelné a prilis Siroce lokalizované udaje:

Cizkov (1823 F. Fischer, PRC). — Krkonose (18. VI. 1855 A. Paster, PR). — Krkonose (s. d. L. Vinikldr,
PRC). — Udoli Kocaby, skalisko u kéty 286 (9. VI 1952 s. coll., PR). — Rolin, na skale nad Pekelskym mly-
nem (18. VIIL 1897 s. coll., PR). — Posazavi, Kamenice, idoli Cabnic (VIII. 1960 M. Lhotska, PR). — Bou¢
(14.1V. 1888 V. Vicek, PR). — Hluboka, kamenité stran& u obce (4. VIL. 1886 s. coll., PR). — Ceské stiedoho-
fi, vrcholek Ralska (24. VIIL. 1929 J. Mikes, PRC). — Jestiebi (s. d. J. Mikes, PRC). — Tfinec, ve vapenco-
vém lomu (20. VI. 1940 S. Trapl, PRC). — Brno, mez pod Mordovnou (s. d. E. Formanek, BRNM). — Levin,
v lesich (23. VII. 1940 K. Hosic, PRC). — Liben, ve zdivu pod mostkem pfes Libni¢ku v obci (30. V. 1983
s. coll., OMI). — Zanovice, prikra smrkova stran skalnaté od silnice u obce (s. d. s. coll., herb. Muzeum
Rokycany). — Mor. Hrady, v lese u obce (12. VI. 1892 s. coll., GM).

Asplenium trichomanes subsp. pachyrachis

Termofytikum:

8. Cesky kras: Srbsko, vlhkd a zastindna vapencova skala v haji v udoli Kacaku, [ca 260 m n. m.] (25. V.
1961 I Klastersky, PR). —17b. Pavlovské kopce: Bavory, vapencové vychozy v rezervaci Kocici skéla ca
1,2kmJV od kostela v obci, ca 345 mn. m. (5. IV. 2002 L. Ekrt, herb. L. Ekrt). — Horni Vé&stonice, [Martin-
ské stény], vapencové skaly pod Spuntem (8. IV. 1980 K. Sutory, BRNM). — Horni Vé&stonice, vapencové
skaly Martinské stény ca 1,2 km JV od kostela v obci, ca 370 m n. m. (5. IV. 2002 L. Ekrt, CB, PRC, herb.
L. Ekrt; 28. V. 2003 E. Hofhanzlova, herb. L. Ekrt). — Dévin (V. 1921 S. Trapl, PRC). — Dévin, vapencové
vychozy v udoli Soutéska ca 0,75 km JZ vrcholu kopce, ca 370 mn. m. (5. 1V. 2002 L. Ekrt, CB, PRC, herb.
L. Ekrt; 28. V.2003 E. Hofhanzlova; herb. L. Ekrt). — Klentnice, vapencové skaly pod zficeninou Sirot¢iho
hradku ca 0,4 km SZ od kostela v obci, ca 430 m n. m. (5. IV. 2002 L. Ekrt, herb. L. Ekrt).

Mezofytikum:
371. Ceskokrumlovské Predsumavi: Cesky Krumlov, hradni zed’, 450 mn. m. (8. VIL. 1969 J. Tomdasek, GM).
— Cesky Krumlov, aredl zamku v obci, zed’ navazujici na budovu Jizddrny a misty roztrousen na zdech v za-
meckém parku, 48°48'45" N, 14°18'37" E, 530 m n. m. (4. XI. 2004 L. Ekrt, E. Hofhanzlova & J. Kailova, CB,
PRC, herb. L. Ektt). — 41. Sti‘edni Povltavi: Bechyné, skaly pod zdmkem v obci (29. V. 1949 R. Kurka, CB; 26.
V. 2006 F. Koldr, herb. L. Ekrt). — 46d. Jetiichovické skalni mésto: Vysoka Lipa, leva strana udoli Kamenice
nedaleko pod ruinou Dolsky Mlyn na kolmé piskovcové sténé bezprostiedné nad fekou, [240 m n. m.] (2. L.
1994 M. Grundmann, S. Jeffen & J. Vogel, det. S. Jefsen, herb. S. Jelen SJ-2534;21. V. 2002 not. S. JeBen). — 52.
Ralsko-bezdézska tabule: Hrad¢any nad Ploucnici, Hrad¢anské stény, bazické piskovee JZ od obce, 305
mn. m. (15. I1I. 2008 K. Boublik, herb. L. Ekrt). — 55d. Trosecka pahorkatina: Ptihrazy, PR Piihrazské ska-
ly, piskovcové skaly s vapenatymi vlozkami ca 1 km ZSZ centra obce, 370 mn. m. (7. V. 2002 L. Ekrt & A. Ha-
Jjek, herb. L. Ekrt). — 70. Moravsky kras: Adamov, jeskyn¢ Jachymka v Josefovském tudoli ca 2 km
VSV Zeleznicni stanice Adamov, ca 300 mn. m. (5. V. 2001 L. Ekrt, CB, PRC, herb. L. Ekrt). — Blansko, Pusty
zleb, vapencové skaly nad Punkevni jeskyni, ca 350 mn. m. (7. XI. 1981 S. Jefsen, herb. S. Jelen in Lovis & Rei-
chstein 1985). — Pusty zleb, vapencové skaly nad cestou ca 500 m SSV rozcesti turistickych cest Pod Salmov-
kou, ca440 mn. m. (22. VII. 2002 L. Ekrt, herb. L. Ekrt). — Adamov, Josefovské udoli, vapencové skaly u Eviny
jeskyné (13. VIL. 1935 F. Bily, PRC). —[Vilémovice], Suchy Zleb (25. IX. 1943 J. Novotny, BRNM). — Blansko,
na vapencové skile Hanak u Skalniho mlyna (2. VL. 1946 J. Smarda, BRNM). — Macocha (1958 Riedl, LIT). —
Ostrov u Macochy, dno propasti Macocha 6,26 km km ZSZ obce Blansko, SZ sténa pod Hackenschmiedovou
jeskyni, ca 350 m n. m., 49°22'23" N, 16°43'45" E (31. VIII. 2003 K. Sutory, BRNM). — 84a. Beskydské pod-
hifi: Sklenov, areal hradu Hukvaldy, ve §térbinach hradnich zdi hojné (29. V1. 1977 Z. Kilian, FMM; 29. VIIL
1979 A. Hajkova, FMM). — Sklenov, PP Hradni vrch Hukvaldy, pobliz vstupu v polostinu na kamenné zdi obo-
ry, 360 m n. m. (14. VIL 1982 4. Hdjkova, FMM; 27. VIIL. 2000 4. Hdjkova, FMM). — Sklenov, Hukvaldy, na
zdi obory ca 30 m od vstupu od obce do obory, ca 100 m JV od kostela v obci Hukvaldy, 355 m n. m.,
49°3721,8"N, 18°1322,4" E (24. VIIL 2004 L. Ekrt, CB, PRC, herb. L. Ekrt). — Pfibor, vzacné ve sklepeni zii-
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ceniny hradu Hukvaldy (28. VIIL. 1932 K. Krischke, PRC). — Sklenov, Hukvaldy, na vnitini zdi zficeniny hradu
Hukvaldy u hradni studny, ca 500 mJV od kostela v obci Hukvaldy, ca 400 mn. m, 49°37'8,8" N, 18°13'44,2" E
(24. VIII. 2004 L. Ekrt, herb. L. Ekrt).

Asplenium trichomanes subsp. hastatum

Termofytikum:

8. Cesky kras: Kondprusy, na vipencové suti v rezervaci Kotyz 1 km JZ centra obce (17. V. 2006 J. Soun,
herb. L. Ekrt). — 16. Znojemsko-brnénska pahorkatina: Malhostovice, vapencovy kopecek Pecka, 1 km
JZ obce, 320 mn. m. (9. IX. 1981 K. Sutory, BRNM). — Malhostovice, vapencové skaly v PP Malhostovic-
ka pecka ca 1 km JZ od kostela v obci, ca 310 mn. m.,49°19'35" N, 16°29'42" E (23. VIII. 2004 L. Ekrt, CB,
PRC, herb. L. Ekrt). — Cebin, vapencovy pahorek u silnice smérem na Malhostovice SSV vépenky, vapen-
covasténa S expozice (21. VIL. 1976 J. Hadinec, MP). —17b. Pavlovské kopce: Klentnice, vapencové ska-
ly pod zficeninou Sirot¢iho hradku ca 0,4 km SZ od kostela v obci, ca 430 mn. m. (5. 1V. 2002 L. Ekrt, CB,
PRC, herb. L. Ekrt). — Palava, Soutéska (28. V. 2003 E. Hofhanzlova, herb. L. Ekrt). — Pavlov, vapencové
skaly, 350 m n. m. (3. VIIL. 1986 1. Jefen & S. Jefsen, herb. S. JeBen SJ-1693 in JeBen 1995).

Mezofytikum:

70. Moravsky kras: Blansko, Pusty zleb (1906 J. Wihan, BRNM; 27.1V. 1947 F. Slavonovsky, BRNU). —
Blansko, dno Macochy (27. IV. 1947, F. Slavonovsky, BRNU). — Blansko, v Pustém zlebu u Macochy na
vapencovych skalach (30. VIIL. 1947 F. Smarda, BRNM). — Pusty Zleb, vapencové skily u Punkevni jesky-
né, ca350mn. m. (7. X. 1982 S. Jefsen, herb. S. JeBen SJ-816 in JeBen 1995). — Pusty zleb, vapencové skaly
nad cestou ca 500 m SSV od rozcesti turistickych cest Pod Salmovkou, ca 440 m n. m. (22. VIL 2002
L. Ekrt, herb. L. Ekrt). — Blansko, na dné propasti Macocha, 137 mn. m. (2. VL. 1946 J. Smarda, BRNM). —
Ostrov u Macochy, dno propasti Macocha 6,26 km ZSZ obce Blansko, SZ sténa pod Hackenschmiedovou
jeskyni, ca 350 mn. m.,49°22'23" N, 16°43'45" E (4. VII. 2003, 31. VIII. 2003 K. Sutory, BRNM). — Jose-
fovské udoli, u Eviny jeskyné (20. IV. 1929 F. Bily, OLM). — By¢i skéla, vapencové vychozy nad vstupem
do jeskyné By¢i skala, ca 350 m n. m. (22. VII. 2002 L. Ekrt, CB, PRC, herb. L. Ekrt). — Sloup, vapencové
vychozy u vstupu do Sloupsko-$osuvské jeskyné, ca 465 m n. m., 49°24'37,9" N, 16°44'18,9" E (22. VII.
2002 L. Ekrt, PRC, herb. L. Ekrt). — Vilémovice u Macochy, u vytoku Punkvy (5. VIIL. 1909 R. Dvorik,
ZMT). — Ostrov, vyslunné vapencové skaly v Suchém zlebé (5. IX. 1938 F. Bily, OLM). — [Vilémovice],
holé §térbiny, podklopené vapencové §tény Certova mostu v Suchém Zlebu, ca 400 mn. m. (20. VIIL. 1987
J. Miiller, BRNM). — Suchy zleb, kolmé vapencové skaly (27. VIIL. 1985 1. Jefen & S. Jefsen, herb. S. JeBen
SJ-1358 in JeBen 1995). — 71b. Drahanska plosina: Konice, na zdi starého kamenného mostu od nadrazi,
400 m n m. (26. VII. 1944 J. Némec, PRC). —76a. Moravska brana vlastni: Teplice nad Becvou, na ska-
lach ve smiSeném lese, nad Zelezni¢ni trati v Propasti, ca 280 m n. m. (3. VIIL. 1942 V. Pospisil, BRNM). —
77c¢. Chiiby: Buchlovice, zdi hradu Buchlova (17. VIIL. 1985 1. Jefen & S. JefSen, herb. S. Jeen SJ-1316 in
JeBen 1995). — Buchlovice, obvodova zed’ hradu Buchlov ca 6,5 km SSZ od kostela v obci, ca 500 mn. m.,
49°6'27,7"N, 17°18'40,3"E (23. VIL. 2002 L. Ekrt, CB, PRC).

Oreofytikum:

91. Zdarské vrchy: Pusti Rybna, na zdi u cesty v S okraji obce Svéty, ca 560 mn. m. (20. V. 1989 P. Bu-
res, BRNM).

Asplenium trichomanes nothosubsp. lusaticum (subsp. trichomanes x subsp. quadrivalens)
Termofytikum:

4b. Labské stfedohofi: [Ttebenice, Sutom], na ¢ediCovych skalach a na suti kopce Sutomsky vrch (VII.
1960 I. Kldstersky, PR). — 7c. Slanska tabule: Ov¢in v Ceském Stiedohofi, droliny, ca 300 m n. m. (28.
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VIIL 1930 Simr, PRC). — 15¢. Pardubické Polabi: [Raby], Kunéticka hora, ibo¢i nad rokli pod hradnim
palacem (3. X. 1920 E. Kalensky, MP). — 16. Znojemsko-brnénska pahorkatina: Cermékovice, na rulo-
vych skalach u splavu, 270 m n. m. (23. VIII. 1941 J. Hornansky, BRNM, PRC). — Znojmo (1873 4. Obor-
ny, MZ). — [Znojmo], Trousnice (16. V. 1950 Drlik, MZ). — Znojmo, Jamolice, udoli Jihlavy, postranni
udoli pod Templstynem, ca 1,8 km S obce, 320 m n. m (23. IX. 1981 S. Ondrdckovai, ZMT).

Mezofytikum:

28e. Zluticka pahorkatina: Manétin, vychozy bidlice nad Man&tinskym potokem ca 1,1 km J od centra obce
Brdo, ca 375 m n. m., 49°59'28,1" N, 13°15'37,1" E (4. IX. 2002 L. Ekrt, herb. L. Ekrt). — 32. K¥ivoklatsko:
Rokycany, stinny porost na skale S od Kohoutova mlyna v tidoli Zbirozského potoka (24. VIIL. 1939 J. Vesely,
PRC). - Zloukovice, u Zelezniéni trati v kamenitém piikopu SZ obce (7. VIIL 1960 E. Stastny, LIT). — 37b. Su-
Sicko-horazd’ovické vapence: Hejna (20. IX. 1913 J. Vanécek, KHMS). — Horazd’ovice, skaly na Prachni (13.
IX. 1968 J. Vanecek, CB). — 37e. Volyiiské PiredSumavi: Zalesi, kamenitd zed’ mezi poli u domu ¢. 68 (26. II.
1976 J. Smazik, CB). — 37k. KiemZské hadce: Holubov, hadcové vychozy u Kiemzského potoka v rezervaci
Holubovské hadce ca 1 km ZSZ od zficeniny hradu Divéi kamen, 470 m n. m. (13. V. 2002 L. Ekrt, herb.
L. Ekrt). - Kiemze, serpentinové skaly u obce (7. VIL 1870 L. Celakovsky, PR). —371. Ceskokrumlovské Pied-
Sumavi: BorSov nad Vltavou, skély na levém biehu Vltavy ca 1 km JZ od kostela v obci, ca410 mn. m. (17. XI.
2001 L. Ekrt, herb. L. Ekrt). — Cesky Krumlov, rulové a svorové skaly tésné u silnice v idoli Vltavy, levy bieh u
mostu pod Haslovicemi (22. VI. 1961 I. Klastersky, PR).—41. Stiredni Povltavi: Novy Knin, kiemencové skaly
na levém bieh Kocaby, pod kotou 386 u Podleského mlyna, blize Starého Knina (17. V. 1961 1. Kiastersky, PR).
— Ptibram, zastinéna skalka s Z expozici, nad potickem ca 1 km JV od jeho usti do Kocaby pii J okraji Nového
Knina, 1,5kmV od S ¢asti Kozi Hory (15.II1. 1989 R. Hlavdcek, HOMP). — Solenicky meandr, ve skalnich stér-
binach pod Orlickou piehradou, 1 km S od koty 326 (14. VIL 1960 Blazkovd, CB). — Davle (18. VI. 1897
J. Wilhelm, PRC). — Ceréany, Pysely (6. V1. 1887 Bauer, PRC). — Méchenice, na vitavskych skalach (VIIL. 1895
E. Binder, PRC). — [Zahotany], Zahotanska rokle (28. IlI. 1915 K. Kavina, PR). — 42b. Taborsko-vlasimska
pahorkatina: Vlasim, skéla po levé stran¢ potoka ChotySanka u lavky cesty z OnSovic do Chotysan, 360 m n.
m. (6. X. 1957 V. Zeleny, PR). — 59. Orlické podhiifi: Peklo, udoli Metuje mezi Nachodem a Novym Méstem
(22. VIL 1929 J. Mikes, PRC). - 63j. Ceskotitebovsky wval: Lanskroun (28. VIIL 1881 F. V. M. Klapdlek, PR).
—45. Kutnohorska pahorkatina: [Kutna Hora], MaleSov, na rulovych skalach Narudé (7. VIL. 1944 J. Veprek,
PRC). — 66. Hornosazavska pahorkatina: Havlickiiv Brod, Rosendorfska stran u mlynské strouhy (20. III.
1864 F. Schwarzel, MJ).—67. Ceskomoravska vrchovina: Vé&mnickau Polné, Prasivec, J ¢ast lesa Biezina (15.
IX. 1922 J. Diener, OVMB). — Mezibofi, na zulosyenitovych skalach v udoli Loucky u obce (19. IX. 1926
F. Svestka, BRNM). — 68. Moravské podhii¥i VySociny: Tisnov, skalnata stran mezi obcemi Ujezd u Tisnova a
Dolni Loucky (3. V. 1980 J. Hornansky, BRNU). — [Namést’ nad Oslavou], Sedlec, pravy bich Oslavy 2 km
V obee, ca 400 mn. m. (1. VIL 1976 K. Sutory, BRNM). — Tignov, [Ujezd u Tisnova], V svah lokality Mirova,
nad silnici, 295 m n. m. (13. VIIL 1984 Kalousova, BRNU). — [Oslnovice], Vranovska piehrada, Chmelnice,
skaly nad vodou u osady (6. VIIL. 1974 Cvancara, LIM). — Kozlany, tidoli Jihlavy, pod Kozlovem na fece Jih-
lavee, ca 1,1 kmobce (23. V. 1906 R. Dvordk, ZMT).— Kozlany, udoli Jihlavy proti Zarazkovému mlynu, 390 m
n. m. (28. V. 1969 S. Ondrackova, ZMT). — Mohelno, na serpentinech pod Antonickem (18. II. 1926 F. Nova-
cek, ZMT). — Piimélkov, rulové skaly nad fickou Brtnici nad ustim do Jihlavy, ca 650 m J Zelezni¢ni zastavky
Pimélkov, 49°20'16,7" N, 15°4424,6" E, 435 m n. m. (19. VIIL. 2004 L. Ekrt, CB, PRC, herb. L. Ekrt). —
71c. Drahanské podhufi: Hamiltony, na skalach v udoli ficky Velké Hané (14. X. 1944 F. Hynst, OLM). —
73b. HanuSovicka vrchovina: Sumperk, v lese pii silnici mezi Komiatkami a Raskovem (8. VIL 1920 .J. Smar-
da, PR). — Zabieh, skaly pod ruinou Brni¢ka, 400 m n. m. (4. X. 1934 Hejny, PRC). — Sumperk, Vikytovice (IX.
1925 O. Lenecek, PRC). — Véclavov u Sumperka (1910 F. Schenk, BRNM). — Sumperk, Olzany, rulové skély u
Olsanské tovarny (27. IX. 1929 F. Kvapilik, OLM). — 75. Jesenické podhuii: Hradec nad Moravici, na skalach
Hanusa nad obci Zimrovice, 400 m n. m. (VIL. 1966 J. Dostdl, PR). — Smilov (VIIL 1925 J. Otruba, OLM). —
Smilov, ve $térbinach skal u obce (5. IX. 1926 J. Otruba (Fl. Exs. Reipubl. Bohem. Slov., no 104), BRNM, GM,
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HR, MZ, OLM, PR, PRC). — 76b. Tr3icka pahorkatina: Pferov, skalka v lese mezi Lhotkou a myslivnou u Ce-
kyng (3. VIIL 1926 K. Pavlik, OLM).

Oreofytikum:

82. Javorniky: Vsetin, Pul¢inské skaly, ca 700 mn. m. (VIL. 1927 G. Ri¢an (Fl. Exs. Reipubl. Bohem. Slov.,
no 401), BRNM, MZ, PRC). — 99a. Radhost’ské Beskydy: Dolni Be¢va, Kamenné, na kamenné zidce 2
km SV obce, 700 m n. m. (10. VIIL. 1984 M. Kasparova, VM).

Nelokalizovatelné:
Konétopy (s. d. coll.?, PRC).

Asplenium trichomanes nothosubsp. lovisianum (subsp. hastatum x subsp. quadrivalens)

Termofytikum:

8. Cesky kras: Svaty Jan pod Skalou, vapencové skaly ca 250 m JZ obce, ca 200 m n. m., 49°57'56,2" N,
14°7'47,3" E (7. VIIL. 2002 L. Ekrt, herb. L. Ekrt). — 17b. Pavlovské kopce: Klentnice, vapencové skaly
pod zficeninou Sirotéiho hradku ca 0,4 km SZ od kostela v obci, ca 430 m n. m. (5. IV. 2002 L. Ekrt, CB,
PRC, herb. L. Ekrt).

Mezofytikum:

70. Moravsky kras: Adamov, Josefovské tudoli (26. IX. 1922 J. Smarda, PR). — Adamov, Josefovské tdo-
i, vapencové skalky mezi Svycarnou a Byéi skalou (20. X. 1933 F. Bily, PRC). — Adamov, Josefovské tido-
li, vapencové skaly u Eviny jeskyné¢ (26. VIL. 1935 F. Bily, PRC). — By¢i skala, vapencové vychozy nad
vstupem do jeskyné By¢i skala, ca 350 mn. m. (22. VII. 2002 L. Ekrt, herb. L. Ekrt). — Blansko, Pusty zleb
(27.1V. 1947 F. Slavoiiovsky, BRNU). — Pusty Zleb, vapencové skaly u Punkevni jeskyng, ca 350 m n. m.
(25. VIIL. 1977 I. Jefien & S. Jefen, herb. S. JeBen SJ-838, 839 in JeBen /1995/). — Pusty zleb, vapencové
skaly nad cestou ca 250 m SSV od rozcesti turistickych cest Pod Salmovkou, ca 420 mn. m.,49°22'33,3" N,
16°43'23,6" E (22. VII. 2002 L. Ekrt, herb. L. Ekrt). — Pusty Zleb, vapencové skaly nad cestou ca 500 m
SSV od rozcesti turistickych cest Pod Salmovkou, ca 440 m n. m. (22. VIL. 2002 L. Ekrt, herb. L. Ekrt). —
Macocha (15. VIL. 1947 H. Hlavackova, PRC). — Ostrov u Macochy, dno propasti Macocha 6,26 km
ZSZ obce Blansko, SZ sténa pod Hackenschmiedovou jeskyni, ca 350 m n. m., 49°22'23" N, 16°43'45" E
(16.V.2001, 31. VIIL 2003 K. Sutory, BRNM). — Sloup, vipencové vychozy u vstupu do Sloupsko-Sosiv-
ské jeskyng, ca 465 m n. m., 49°24'37,9" N, 16°44'18,9" E (22. VIIL. 2002 L. Ekrt, PRC, herb. L. Ekrt). —
Blansko, v Pustém Zlebu u Macochy na vapencovych skalach (30. VIIL. 1947 F. Smarda, BRNM). - 75. Je-
senické podhiufi: Bonikov, na skalach Pod Tlustym Janem nad tokem ficky Velicka, ca 350 m n. m. (20.
VIIL. 1987 M. Sedlackova, NJM). — 77¢. Ch¥iby: Buchlovice, zdi hradu Buchlova (17. VIIL. 1985 I. Jefen,
S. Jefsen, herb. S. JeBen SJ-1317 in JeBen /1995/). — Buchlovice, obvodova zed” zamku Buchlov ca 6,5 km
SSZ od kostela v obci, ca 500 m n. m., 49°6'27,7" N, 17°18'40,3"E (23. VIIL. 2002 L. Ekrt, CB, PRC).

Asplenium trichomanes nothosubsp. staufferi (subsp. pachyrachis x subsp. quadrivalens)

Termofytikum:

8. Cesky kras: Srbsko, vlhka a zastinéna vapencové skala v haji v tidoli Kagaku (25. V. 1961 L. Kldstersky,
PR).—17b. Pavlovské kopce: Bavory, vapencové vychozy v rezervaci Kocici skdla ca 1,2 km JV od koste-
la v obci, ca 345 mn. m. (5. IV. 2002 L. Ekrt, herb. L. Ekrt).

Mezofytikum:

371. Ceskokrumlovské PredSumavi: Cesk)’/ Krumlov, areal zamku v obci, roztrousen¢ na zdech v zamec-
kém parku u budovy jizdarny, 530 mn. m. (4. XI. 2004 L. Ekrt, E. Hofhanzlova & J. Kailova, herb. L. Ekrt,
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CB).—70. Moravsky kras: Blansko, Pusty zleb, vapencové skaly nad Punkevni jeskyni, ca 350 mn. m. (7.
X. 1981 S. Jefen, herb. S. Jelen in Lovis & Reichstein 1985 [paratyp]). — 84a. Podbeskydska pahorkati-
na: Sklenov, areal hradu Hukvaldy, ve $térbinach hradnich zdi hojné (29. VI. 1977 Z. Kilian, FMM; 29.
VIIL. 1979 A. Hajkova, FMM). — Sklenov, PP Hradni vrch Hukvaldy, V expozice, pobliz vstupu v polostinu
na kamenné zdi obory, 360 mn. m. (27. VIIL. 2000 A. Hdjkovd, FMM). — Hukvaldska obora, kamenna zidka
mezi obcemi Kozlovice a Hukvaldy, hojné v bu¢iné pfi zluté turistické ceste (17. IIL. 2000 Z. Vrubel, OSM).
— Sklenov, Hukvaldy, na zdi obory ca 30 m od vstupu od obce do obory, ca 100 m JV od kostela v obci
Hukvaldy, 355 m n. m., 49°37'21,8" N, 18°13'22,4" E (24. VIII. 2004 L. Ekrt, herb. L. Ekrt). — Sklenov,
Hukvaldy, na vnitini zdi zficeniny hradu Hukvaldy u hradni studny, ca 500 m JV od kostela v obci Hukval-
dy, ca 400 m n. m, 49°37'8,8"N, 18°13'44,2"E (24. VIIL 2004 L. Ekrt, CB, PRC, herb. L. Ekrt).

Asplenium trichomanes nothosubsp. moravicum (subsp. hastatum x subsp. pachyrachis)

Termofytikum:
17b. Pavlovské kopce: Klentnice, vapencové skaly pod ziiceninou Sirotéiho hradku ca 0,4 km SZ od kos-
tela v obci, ca 430 m n. m. (5. IV. 2002 L. Ekrt, herb. L. Ekrt).

Mezofytikum:

70. Moravsky kras: Pusty zleb, vapencové skaly u Punkevni jeskyné, ca 350 m n. m. [locus classicus] (25.
VIIL. 1981 S. Jefsen, herb. S. JeBen in JeBen /1995/; 26. X. 1990 S. Jefsen, herb. S. JeBen in JeBen /1995/). —
Pusty zleb, vapencové skaly nad cestou ca 500 m SSV od rozcesti turistickych cest Pod Salmovkou, ca 440
mn. m. (22. VIL. 2002 L. Ekrt, herb. L. Ekrt).
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loh (88 foto), cena 119,- K&, ISBN 80-247-1640-2

Nazev knizky svadi k pfijeti pon¢kud laciného pfedpokladu, ze se jedna o pouhy navod k péstovani vybra-
nych zéastupcu Celedi Orchidaceae na nasich zahradkach. Jiz pfi prolistovani publikace vSak pozname, ze
tomu tak neni. Obsirné pojednani o 25 rodech, 5 mezirodovych kiizencich a krat§i zminky o dalSich 17 ro-
dech je opteno o nezbytny morfologicky popis, ale hlavni vyznam se odrazi ve velmi cennych informacich
o ptirozeném rozsifeni a ekologickych narocich a z toho ptirozené vyust'ujicich navodi slozeni péstebniho
substratu a mozné kultivace.

Uvodni &ast piiblizuje morfologii vstavagovitych, jejich Zivot, mykorhitické vztahy, Zivotni cykly,
moznosti a zpusoby kultivace, péstovani v zahradach, pfesazovani, naroky na stanoviste, choroby a skudce.
Zvlastni kapitola je vénovana rozmnozovani, vysevu semen a nezbytna je i pfipominka o legalnim dovozu a
vyvozu rostlin. Pfijemné pro péstitele je i zjisténi, ze u kazdého taxonu je symbolem oznaceno rozmezi mi-
nimalnich teplot rozhodujici o zimovzdornosti jednotlivych druht.

Nejvétsi ¢ast publikace zaujima prehled druht, event. jejich kultivart. Hned u prvniho rodu Cypripedi-
um, se 48 druhy, v pfirod¢ existujicimi hybridy a formami a 70 zahradnimi hybridy, se ¢esky ¢tenaf sezna-
muje s taxony donedavna u nas neznamymi. Fotograficka pfiloha (8koda, ze fotografie nejsou v nékterych
ptipadech vétsiho formatu) prevysuje variabilitou v mnoha ohledech i urovenn monografie Cribba (Cribb
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1997) dolozenim druhti a hybridd, které v ni chybéji (Cypripedium fasciolatum, C. macranthos var. album,
C. macranthos var. speciosum, C. palangshanense, C. tibeticum f. corrugatum, C. wardii). Stejné tak muze
v informovanosti o prostfedi konkurovat napf. pojednani o orchidejovitych Severni Ameriky (Keenan
1998). Tito autofi neberou v ivahu vyznamné péstitelské poznatky znamé jiz v prvni poloving 20. stoleti
(napf. Wehrhahn 1931), protoze nejsou psany anglicky.

Kromé kvalitnich fotografii je pfijemnym piekvapenim i dobry botanicky popis a pro péstitele zveiej-
néné nejnoveEjsi zkusenosti s kultivaci. Tim, Ze jsou popsana piirozena stanovisté, se dostava ctenafi
moznost vybrat vhodnou polohu a substrat i na zahrad¢ a respektovat ekologické podminky druhu. Prave
zkusenosti s péstovanim dovoluji vyznamné doplnit monografii Cribbovu a v mnoha ohledech ji poopravit.
Nadmoiska vyska vyskytu v domoving, acidita pidy, vztah k vyskytu karbonat v ptidé, slozeni péstebniho
substratu a dalsi ekologické udaje jsou soucasti informace o téméi kazdém taxonu nebo alespon skuping.
Cenny je i seznam zahradnich hybridi s rokem zafazeni do kultury.

Ale aby nezustalo jen u stfevicniki: ty sice tvori asi nejvetsi soucast knihy, ne vSak jedinou. Rovnéz
dalsi rody zahrnuji péstovani nékterych nasich domacich zastupct, ale i znaéné mnozstvi taxont s pfiroze-
nym arealem vyskytu mimo nase uzemi. Pravé u téch je ekologicka charakteristika hodné dulezita, ¢asto
prvné publikovana v ¢eské literatute. Tak je to napf. u rodu Dactylorhiza, u kterého bychom ¢ekali vyssi
vycet domacich druht, ale tady je vybér nasich (znamych) taxon zizen a naopak rozsifen o druhy ciziho
pivodu u nas péstovatelnych. Velmi cenné zkusenosti jsou uvedeny v piipadech, u kterych mnoho péstiteli
predpokladalo donedavna nemoznost ¢i vysokou obtiznost kultivace, jako napf. zastupct rodi Calypso,
Goodyera a Spiranthes.

Co knizce vytknout? Snad jen to, ze u nékterych zastupct napt. roda Dactylorhiza a Platanthera ciziho
ptvodu neni vice informaci o ekologickych narocich. Tteba se jich dockdme v rozsifeném piistim vydani.
V kazdém ptipad¢ lze knizku doporucit nejen botanikiim pro moznost seznamit se s novymi introdukova-
nymi druhy, ale zejména péstitelim a zahradnikim, a to nejen soukromnikam, kteti maji chut’ vstavacovité
péstovat, ale u domacich druhti i fizenému péstovani v centralnich institucich. Vzdyt registrované a cilené
péstovani povede nejen k poznani zivota téchto druht, ale mize zachranit fadu mikrospecii a ekotypt
s moznym navratem do pfirody.
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Asplenium trichomanes — Braunschwarz-
Streifenfarn

Bearbeitet von Libor Ekrt

Tax. Anm.: A. trichomanes besteht aus mehreren di- u. tetraploiden Sippen,
die morphologisch nicht ganz leicht zu bestimmen sind. In Mitteleuropa
konnen zumindest fiinf Unterarten unterscheiden werden, welche sich
morphologisch, zytologisch, aber auch Okologisch unterscheiden. Weiters
werden eine Reihe von Hybriden (Nothosubspecies) angegeben. Nach J. C.
Vogel (miindl.) ist aber auch mit hexaploiden Lokalsippen zu rechnen.

Techn. Hinweis: Im folgenden Unterarten-Schliissel ist zu beachten: Die
Lingenangaben zu den seitlichen Fiedern beziehen sich auf die Situation in
der Spreitenmitte. — Der Abstand der vorderen Fiedern ist als die Entfernung
zwischen den Anheftungsstellen zweier benachbarter (auf derselben
Spreitenseite liegender) Blittchen an der BSpindel zu verstehen.

Anm.: Das in Bestimmungsschliisseln hédufig verwendete Merkmal der
Rhizomschuppenlinge ist nach neuesten Befunden zur Unterscheidung der
Unterarten von A. trichomanes nicht geeignet (Ekrt 2003, Ekrt & Stech
2008).

Schliissel der Unterarten

1 Sporangien sich bei der Sporenreife offnend; Fiedern meist
asymmetrisch, unterseits locker mit driisenlosen Haaren besetzt (daneben
mit wenigen Driisenhaaren); die Fiedern im untersten Viertel der Spreite
mit 0-3 Sori; BSpindel gerade od. schwach bogig.

—2

— Sporangien auch nach Sporenreife grofiteils geschlossen bleibend;
Fiedern meist symmetrisch, unterseits dicht mit Driisenhaaren besetzt; die
Fiedern im untersten Viertel der Spreite mit 3—6 Sori; BSpindel sichel-
od. s-formig gebogen.

Rhizomschuppen dunkelbraun, ganzrandig; BSpindel dunkelbraun,
zerbrechlich, auf den Fliigeln mit deutlich erhabenen, orangen
Papillen (vgl. — Abb. 7b); Endfieder einfach od. in 2-6 Abschnitte
geteilt, 2,5—-6 mm br.
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—4

LaubB meist der Unterlage anliegend, 4-12(-20) cm lg; Fiedern gegen
die BSpitze hin nicht kiirzer werdend; Endfieder 4-7 mm br, ca. 1,5x so
lang wie breit.

Rhizomschuppen dunkelbraun, ganzrandig; BSpindel dunkel- bis
rotbraun, auf den Fliigeln mit deutlich erhabenen, orangen Papillen
(vgl. — Abb. 7b); Spreite jederseits mit 10-20(-25) Fiedern;
seitliche Fiedern sich nicht iiberlappend (aber sich bisweilen
beriihrend), nahe der BSpitze 3-7(?) mm von einander entfernt;
Fiedern rechteckig bis langlich, 4-10 mm lg, nicht hautrandig;
Endfieder einfach; Sporen 27-31 pum lg, gelb bis hellbraun,
durchscheinend. — Nur auf Kalk u. Dolomit.

— A. trichomanes subsp. inexpectans

LaubB meist aufrecht, 6-25(-35) cm lg; Fiedern gegen die BSpitze hin
allméhlich kiirzer werdend; Endfieder 1,5-5(-7) mm br, 1,5-3% so lang
wie breit.

—3

Fiedern nahe der BSpitze 3-7 mm von einander entfernt; BSpindel
rotbraun, auf den Fliigeln mit wenig erhabenen, hellgelben Papillen (—
Abb. 7a); Rhizomschuppen rotbraun, ohne Anhingsel; Sporen 25-29 um
lg, gelb bis hellbraun, durchscheinend.
Spreite jederseits mit (9—)15-30(—40) Fiedern; seitliche Fiedern
sich nicht iiberlappend, rundlich bis eiformig, 3—6 mm lg, nicht
hautrandig; Endfieder einfach, 1,5-4 mm br. — Nur auf Silikat u.
Serpentin.

— A. trichomanes subsp. trichomanes

Fiedern nahe der BSpitze 2-4 mm von einander entfernt; BSpindel
dunkelbraun (slt rotbraun), auf den Fliigeln mit deutlich erhabenen,
orangen Papillen (— Abb. 7b); Rhizomschuppen dunkelbraun, mit
mehrzelligen Anhédngseln; Sporen 30-38(—45) um 1g, dunkelbraun, nicht
durchscheinend.
Spreite jederseits mit (9—)16-33(-38) Fiedern; seitliche Fiedern
sich nicht iiberlappend (aber sich bisweilen beriihrend), eiféormig bis
langlich, 3-7(-11) mm lg, nicht hautrandig; Endfieder einfach od.
in 2-5 Abschnitte geteilt, 2-5(=7) mm br. — Auf Kalk u.
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(basenreicherem) Silikat.
— A. trichomanes subsp. quadrivalens

(1) LaubB der Unterlage anliegend, (2-)4—12 cm lg; BSpindel s-formig
gebogen; seitliche Fiedern sich meist iiberlappend, hautrandig; Sporen
gelb bis hellbraun, durchscheinend.
Spreite jederseits mit (8—)10-25 Fiedern; Fiedern gegen die BSpitze
hin nicht kiirzer werdend, nahe der BSpitze 1,5-3,5 mm von
einander entfernt; Fiedern dreieckig bis lidnglich, 3—7 mm lg; Sporen
30-36(—40) um lg. — Nur auf Kalk u. Dolomit.

— A. trichomanes subsp. pachyrachis

LaubB aufsteigend, 6-18 cm lg; BSpindel + sichelformig gebogen;
seitliche Fiedern sich nicht tiberlappend (aber sich manchmal beriihrend),
nicht hautrandig; Sporen dunkelbraun, nicht durchscheinend.
Spreite jederseits mit (10-)13-28 Fiedern, Fiedern gegen die
BSpitze hin nicht od. kaum kiirzer werdend, nahe der BSpitze 2—4,5
mm von einander entfernt; Fiedern dreieckig bis spie3formig, 68
mm lg; Sporen 32-38(—40) um lg. — Nur auf Kalk u. Dolomit.

— A. trichomanes subsp. hastatum
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Asplenium trichomanes

Lebensdauer & Lebensform
ausdauernd, Hemikryptophyt
Wuchshohe

2-10(-20) cm
Chromosomenzahl

siehe Unterarten

Sporenreife

VII-VIII

Arealtyp

#

Verbreitung und Hdiufigkeit in
Osterreich

#

Verbreitung nach Bundeslindern
#

Hohenstufenbindung

collin bis subalpin

Standort

Fels- und Mauerspalten, steinige
Wiilder

Vergesellschaftung (Syntaxonomie)
siehe Unterarten

Weitere deutsche Namen
Brauner St., Braunstieliger St.,
Widerton-St.

Abb. 2: Asplenium trichomanes. LaubB.
Gesamtansicht von oben und Querschnitt durch die BSpindel. Zeichnung: A. Késtner.

Abb. 7a: Asplenium trichomanes Abb. 7b: Asplenium trichomanes
subsp. trichomanes. Rand der subsp. quadrivalens. Rand der
BSpindel-Fliigel. MafBstabsleiste BSpindel-Fliigel. MafBstabsleiste
(links oben): 100 um. Foto: L. Ekrt (links oben): 100 um. Foto: L. Ekrt
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Asplenium trichomanes subsp. inexpectans Unerwarteter
Braunschwarz-Streifenfarn

Tax. Anm.: Die subsp. inexpectans umfasst vermutlich mehrere, geographisch vikariierende
diploide Sippen (J. C. Vogel, miindl.).

Lebensdauer & Lebensform
ausdauernd, Hemikryptophyt
Wuchshohe

2-10(-20) cm

Chromosomenzahl

2n = [72] (diploid)

Sporenreife

VII-VIII

Arealtyp #

Verbreitung und Hiufigkeit in Osterreich #
Verbreitung nach Bundeslindern #
Hohenstufenbindung

collin bis subalpin

Standort

Schattige Karbonatfelsen
Vergesellschaftung (Syntaxonomie)
Potentilletalia caulescentis

Asplenium trichomanes subsp. trichomanes Silikat-
Braunschwarz-Streifenfarn

Lebensdauer & Lebensform

ausdauernd, Hemikryptophyt

Wuchshohe

2-10(-20) cm

Chromosomenzahl

2n = [72] (diploid)

Sporenreife

VII-VIII

Arealtyp #

Verbreitung und Hiufigkeit in Osterreich #
Verbreitung nach Bundeslindern #
Hohenstufenbindung

collin bis subalpin

Standort

Schattig-feuchte Felsen und Mauern, nur iiber Silikat- u. Serpentingestein
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Vergesellschaftung (Syntaxonomie)
Androsacetalia multiflorae

Weitere deutsche Namen
Gewohnlicher B.-St.

Asplenium trichomanes subsp. quadrivalens Tetraploider
Braunschwarz-Streifenfarn

Lebensdauer & Lebensform

ausdauernd, Hemikryptophyt

Wuchshohe

2-10(-20) cm

Chromosomenzahl

2n = [144] (nach J. C. Vogel [miindl.] vermutlich allotetraploid aus subsp.
inexpectans X subsp. trichomanes)

Sporenreife

VII-VIII

Arealtyp #

Verbreitung und Hdiufigkeit in Osterreich #

Verbreitung nach Bundeslindern #

Hohenstufenbindung

collin bis subalpin

Standort

Lichte bis halbschattige Felsen, Ger6ll, Mauern, Steinbriiche; iiber Kalk- und
basenreichen Silikatgesteinen; hfg auf anthropogenen Standorten
Vergesellschaftung (Syntaxonomie)

Asplenietea trichomanis

Asplenium trichomanes subsp. pachyrachis Seestern-
Braunschwarz-Streifenfarn

Tax. Anm.: Diese Sippe ist identisch mit dem aus Siidost-Europa beschriebenen A. csikii (J.
C. Vogel, miindl.).

Lebensdauer & Lebensform

ausdauernd, Hemikryptophyt

Wuchshohe

2-10(=20) cm

Chromosomenzahl

2n = [144] (nach J. C. Vogel [miindl.] vermutlich autotetraploid aus subsp.
inexpectans)

Sporenreife

VII-VIII

110



Arealtyp #

Verbreitung und Hdiufigkeit in Osterreich #

Verbreitung nach Bundeslindern #

Hohenstufenbindung

collin bis subalpin

Standort

Schattige bis halbschattige Karbonatfelsen, slt an Mauern alter Ruinen
Vergesellschaftung (Syntaxonomie)

Potentilletalia caulescentis

Asplenium trichomanes subsp. hastatum SpieBférmiger
Braunschwarz-Streifenfarn

Lebensdauer & Lebensform

ausdauernd, Hemikryptophyt

Wuchshohe

2-10(-20) cm

Chromosomenzahl

2n = [144] (nach J. C. Vogel [miindl.] vermutlich autotetraploid aus subsp.
inexpectans)

Sporenreife

VII-VIII

Arealtyp #

Verbreitung und Hdiufigkeit in Osterreich #
Verbreitung nach Bundeslindern #
Hohenstufenbindung

collin bis subalpin

Standort

Schattige Karbonatfelsen, hfg an Mauern alter Ruinen
Vergesellschaftung (Syntaxonomie)

Potentilletalia caulescentis
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4. A. trichomanes L. emend. Huds., s. ¢erveny

Cela list. stopka a kostrnka dospelych listov lesklo hnedd. // '4; 0,05-0,25;
VII-VIIL; 2n=(72, 108, 144, 216, pozri jednotlivé poddruhy) // Zatienené
vlhké skalné Strbiny, skaly, sutiny, druhotne miry, na roznom podloZi (Pa—H,
vz. Sa), Potentillion caulescentis, Cystopteridion; Karp. roztr. aZ hojne, na
niZ. vel'mi vz. (sprav. druhotne na miroch)

V celom svojom aredli morfologicky a cytologicky vel'mi variabilny taxén rozpadajici sa na
niekol’ko poddruhov s urcitou ekologickou vidzbou na podloZie. RozSirenie poddruhov na
Slovensku nedokonale zndme, cely komplex vyzaduje dalSie Stidium. NajspolahlivejSia
determindcia je zaloZena na merani vel’kosti spor a stanoveni ploidnej drovne.

Ola Vytrusnice v Case zrelosti otvorené, prstenec je +- napriameny; listky
nesumerné, v dol. 1/4 Cepele sprav. s 0-3 zasterkami; kostrnka vzpriamena al.
mierne oblikovite ZahnUta ..........ccccoooieiiiniiiiiieee e 02

01b Vytrusnice v ¢ase zrelosti zatvorené al. nepatrne otvorené v centrdlnej Casti,
prstenec je vyrazne kosdkovite zahnuty; listky +- simerné, v dol. 1/4 cepele
obvykle s 3-6 zasterkami; kostrnka kosdkovite zahnutd az esovita ................. 04

02a Listy sprav. vzpriamené, 6-25(-35) cm dL; listky na apikdlnom konci
postupne zizené; koncovy listok 1,5-5 mm Sir., 1,5-3% dlhs$i neZ Sirs${ ........... 03

02b Listy sprav. poliehavé, 4-12(-20) cm dl.; listky v apikdlnej Casti +- ndhle
zuzené; koncovy listok 4-7 mm Sir., 1,5x dlh$i nez S§irSi. — Listky v obryse
Stvorcovité az elipsovité, navzajom se dotykajice, spéry v lo 27-31 pum dl., rub
listkov roztr. Zliazkaty. // 0,04-0,15; 2n=72 // Prehliadany taxdn rastici na
karbonatovych skalnych stendch a Strbinach (Pa-H); herbarovo doloZzeny zo Sl.
raja (Stratensky kanon), Cho¢. vrchov (Likavka) a MF (Rozsutec) ................ 4a.

A. t. subsp. inexpectans J. D. Lovis

03a Listky v hor. Casti list. ¢epele navzdjom od seba vyrazne oddialené, s 3-7
mm dl. medzerami; kridla na kostrnke s takmer nezretelnymi svetlozltymi
papilami; podzemkové pleviny bez priveskov; prstenec vytrusnice 200-300 pm
dl.; spéry tmavozlté, v lo 25-29(-32) um dl. — Listky v obryse +- okrthle az
elipsovité, navzdjom sa sprav. nedotykajice, 3-6,5 mm dl., rub listkov s roztr.
papilami. // 0,04-0,26; 2n=(72) // Len na vlhkych silikdtovych a hadcovych
horn. (Pa-H); Karp. roztr. aZ hojne..........coooeeiiiiiiiiiiniiiiiicenieee e, 4b.
A. t. subsp. trichomanes

b Listky v hor. Casti list. Cepele navzdjom od seba oddialené, s 3-7 mm dl.
medzerami; kridla na kostrnke s vyraznymi zvacSenymi Zltymi aZ oranZovymi
papilami; podzemkové pleviny Casto s mnohobunkovymi priveskami; prstenec
vytrusnice 240-430 um dl.; spéry hnedé, v !o 30-38(-45) wm dl. — Listky v
obryse obdiZnikovité az elipsovité, zr. sa navzdjom dotykajice, 3,5-10 mm dl.,
rub listkov s roztrasenymi papilami. // 0,02-0,14; 2n=144 // Rdzne typy
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skalnatych biotopov a sutin, na réznych hornindch, druhotne na mdroch, v
lomoch (N-Sa); na Sl. najhojnejSi poddruh...........ccooeviiiniiiiniiiiniiee, 4c.
A. t. subsp. quadrivalens D. E. Meyer

04a Listy vystipavé, k podkladu nepritisnuté; listky 6-8 mm dl., len ojedinele sa
dotykajuce; okraje listkov bez vyrazného svetlého lemu; kostrnka +- kosdkovite
ohnutd, tuhd; spéry tmavohnedé, v mikroskope sprav. nepriesvitné, v o 32-39(-
42) um dl. — Listky v obryse trojiholnikovité aZ +- oStepovité, na baze sprav.
s vyraznymi uSkami, rub listkov husto Zliazkaty. // 0,04-0,2; 2n =(144) //
Prehliadany taxdn rastici na karbondtovych skalnych stendch a Strbindch a
muroch (N-H); Karp. roztr. miestami aZ hojne, herbarovo doloZzeny z KMF,
LMF, Strdz. vrchov, M. Karp., Mur. planiny, SI. krasu a Sl. raja.................... 4d.
A. t. subsp. hastatum (H. Christ) S. Jessen

04b Listy ruzicovito rozprestreté, k podkladu pritisnuté; listky 3-7 mm dl.,
sprav. sa strechovite prekryvajice al. asponl navzdjom sa dotykajice; okraje
listkov s vyraznym svetlym lemom; kostrnka vyrazne kosdkovite al. esovite
ohnutd, krehka; spory tmavozlté az svetlohnedé, v mikroskope priesvitné, v !o
30-34(-36) um dl. — Listky v obryse tzko obdiZnikovité aZ podlohovasto
trojiholnikovité, na béaze zr. s 1-2 uSkami. // 0,02-0,1; 2n =(144) // Prehliadany
taxon rastici na karbonatovych skalnych stendch a Strbinach, vz. na mdroch (N-
H); Karp. vz., doloZeny zo Sl. krasu a StrdZ. vrchov ..........cccoceeeviiiininineenn, de.
A. t. subsp. pachyrachis (H. Christ) J. D. Lovis et T. Reichstein
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Zpravy Ces. Bot. Spolec., Praha, 43: 231-250, 2008 231

Revize rozsireni sleziniku stridavolistého (Asplenium
x alternifolium) v Ceské republice

Revision of the geographical distribution of Asplenium
x alternifolium in the Czech Republic

Libor Ekrt

Katedra botaniky, Prirodovédecka fakulta, Jihoceska univerzita, Branisovskad 31,
370 05 Ceské Budéjovice a Sprava NP a CHKO Sumava, 1. mdje 260, 385 01 Vimperk;
e-mail: libor.ekrt@gmail.com

Abstract

The distribution of Asplenium x alternifolium nothosubsp. alternifolium and Asplenium x alternifolium
nothosubsp. heufleri was studied in the Czech Republic. A revision of 33 public herbarium collections was
carried out and a total of 442 specimens were examined. Asplenium x alternifolium nothosubsp. alternifoli-
um was recorded scattered throughout the Czech Republic. The studied taxon occurs mainly on siliceous
rocks, only occasionally (1 % of known localities) was recorded from secondary habitats (walls). Therefo-
re, the taxon is missing in the Polabi lowland and in the south, east and northeast of Moravia. Distribution
dot maps, a list of recorded localities and overview of habitat preferences are presented. According to field
knowledge and herbarium revisions it seems that recent localities are much rarer than historical ones. Asple-
nium x alternifolium nothosubsp. heufleri is very rare on the territory of the Czech Republic. The historical
localities in Josefovské udoli valley near the town of Adamov, and in valleys near the village of Kamenny
Ujezd and the village of Cernolice near Jilovits town, and at Staré vinice near the town of Znojmo have not
been verified recently. Two new localities were discovered and revised recently in the field. One is situated
in castle ruins at Litice nad Orlici in the Zambersko region and the other one on rocks above the Vltava river
near the town of Kamyk nad Vltavou in the Stfedni Povltavi region.

Keywords: Aspleniaceae, Central Europe, geographical distribution, hybrid, Preridophyta

Nomenklatura: Kubatetal. (2002); Mucina (1993); taxony zde neuvedené a taxony v ramci 4. x alter-
nifolium jsou pii prvni zmince v textu uvedeny s autorskymi zkratkami

Uvod

Jelikoz studium pfirozenych a experimentalnich kiizenct je zcela zasadni pro hodnoceni
vztahl mezi jednotlivymi taxony kaprad’orosti, byla kiizenciim kapradin vzdy vénovana
znaéna pozornost. Zejména k porozuméni formovani alopolyploidi je poznani moznosti
hybridizace a frekvence vyskytu pfirozenych hybridd klicové, protoze odhaleni téchto
vztahi mize objasnit fadu taxonomickych obtizi (Manton 1950, Lovis 1977).
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Sleziniky ptedstavuji skupinu, jejiz evolucni vyvoj stale probiha. V soucasnosti je na-
ptiklad v Evropé znamo asi 50 taxonti v ramci Sirokého rodu Asplenium s. 1. (Viane et al.
1993). Polovina taxont je klasifikovana jako diploidni a polovina jako polyploidni (sensu
Klekowski & Baker 1966). Mezi témito taxony bylo dosud zaznamenano 43 spolehlivé
ovétenych a v ptirode se vyskytujicich kiizenct (Reichstein 1981).

Vice nez o kterémkoli jiném kiizenci byla napsana fada piispévka pravé o 4. x alterni-
folium. Jedna se o studie a pfispévky tykajici se pfedev$im taxonomie, biologie, rozsifeni a
puvodu taxonu (Reichardt 1859, Dorfler 1895, Suza 1927, 1931, 1935, Hrabétova-Uhrova
1960, Pérez Carro et al. 1990, Krause 1996, Vogel et al. 1998 a fada dalsich). Vzhledem ke
své vyhranéné morfologii a relativné Sirokému rozsiteni je 4. x alternifolium zpravidla je-
dinym kfizencem, ktery byva nékdy zaclenén v ur¢ovacich kli¢ich a florach stiedoevrop-
skych zemi (Reichstein 1997, Kubat et al. 2002).

Tento ptispévek pfinasi detailni a souhrnné poznatky o rozsifeni dvou taxond, 4. x al-
ternifolium Wulfen nothosubsp. alternifolium a A. x alternifolium nothosubsp. heufleri
(Reichardt) Aizpuru, Catalan & Salvo na tzemi Ceské republiky. Clanek tak dopliiuje ne-
GipIny obraz problematiky uvedeny v Kvétené CR (Kiisa 1988). Celkovy obraz rozsiieni
byl ziskan na zaklad¢ revize 33 vetejnych herbarovych sbirek, nékterych soukromych sbi-
rek (viz metodika) a autorovych vlastnich sbérii a tizce tak navazuje na studium problema-
tiky skupiny Asplenium trichomanes v CR (Ekrt 2003, 2008, Ekrt & Stech 2008).

Metodika

Rozsifeni taxonti na uzemi CR bylo zpracovéno na zakladé studia vefejnych Seskych herbafovych sbirek
(BRNM, BRNU, CB, CESK, CBFS, FMM, GM, HOMP, HR, CHEB, CHOM, KHMS, LIM, LIT, MJ, MP,
herb. Muzeum Rokycany, MZ, NJM, OH, OL, OLM, OMJ, OSM, OVMB, PL, PR, PRC, ROZ, SOB,
SOKO, VM, ZMT), soukromych sbirek herb. J. Kucera, herb. J. Mali¢ek a na zaklad¢ vlastnich terénnich
dat. Do seznamu lokalit byly v pfipadé vzacného taxonu A. x alternifolium nothosubsp. heufleri uvedeny
také v§echny zahranicni lokality nalezené v herbafovém materialu vyse uvedenych vetejnych herbarovych
sbirek. Zkratky herbait byly piejaty dle Holmgren & Holmgren (1998-2007). Vzhledem ke skute¢nosti, ze
se jedna o taxony kritické a v herbatich zaroven nékdy zaménované za jiné taxony (zejména A. septentrio-
nale), nebyly do mapek rozsifeni piejimany zadné literarni udaje.

Celkem bylo z vyse uvedenych herbafovych sbirek zpracovano z tizemi Ceské republiky 442 herbaio-
vych Gidajui a autorovych recentnich sbéru, v ptipadé 4. x alternifolium nothosubsp. alternifolium se jednalo o
428 polozek a u A. x alternifolium nothosubsp. heufleri o 14 polozek (zde navic 7 polozek ze zahranici).

Lokality zaznamenané v herbéafich byly co nejpiesnéji vyhledany s pomoci digitalni mapy Ceské
republiky (Anonymus 2000). Z této mapy byly odecteny pfiblizné soufadnice lokalit v systému
WGS-84, které byly nasledné pouzity k vytvoreni celkovych map rozsiteni v programu Dmap (verze
1990-2000 A. Morton http://www.dmap.co.uk/). Jednotlivé lokality jsou v seznamu (Appendix 1) se-
fazeny podle pfislusnosti k fytogeografickym (pod)okresim (Skalicky 1988). Lokalizace byly pone-
chany + v pivodnim znéni, pouze delsi popisy byly zkracovany nebo stylisticky mirné upraveny.
Vsechny udaje v hranatych zavorkéach jsou autorovy poznamky zejména zptesnujici tidaje o lokalité.
V piipadé cizojazy¢ného nazvu obce ¢i mista byl nazev pielozen do Eestiny, a v nejasnych piipadech je
originalni nazev také v lokalizaci uveden. Pokud na herbarové schedé nebylo uvedeno jméno sbératele,
je zde uvedeno ,,s. coll.*“, pokud bylo jméno sbératele necitelné, pak je uvedeno oznaceni ,,coll.?*. Po-
kud nebylo uvedeno na schedé¢ datum sbéru, je misto n€ho pfipojeno oznadeni ,s. d.“. Nalezy
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revidované ze soukromych herbafovych sbirek jsou oznaceny jako ,herb.” a jméno autora sbirky.
Vlastni herbarové doklady jsou ulozeny v herbafi autora. Na zavér seznamu lokalit jsou fazeny bud’ lo-
kality Siroce pojaté, nebo ty, které nebylo mozné spolehlivé geograficky zafadit. Zemépisné soufadni-
ce uvedené u vlastnich zdznamu jsou uvedeny v soufadném systému WGS-84 a v terénu byly zaméteny
pomoci GPS piistrojii Garmin nebo Garmin Vista C.

Strucné o taxonomické problematice A. x alternifolium

Slezinik sttidavolisty (Asplenium x alternifolium) predstavuje morfologicky znacné vy-
hranény taxon hybridniho piivodu. Je to primarni k¥izenec dvou v Ceské republice hojné
se vyskytujicich slezinik, a to sleziniku severniho (Asplenium septentrionale) a sleziniku
cervencho (Asplenium trichomanes). Vzhledem k odliSnym ploidnim stupiitim rozliSova-
nym v ramci jednotlivych taxont skupiny Asplenium trichomanes i A. septentrionale, jsou
v Evropé a pfilehlém Kavkazu zndmy diploidni, triploidni a tetraploidni varianty kiiZenct
A. x alternifolium (viz pfehled v tab. 1). Evidentné nejbéznéji rozsiteny je triploidni nomi-
natni typ A. x alternifolium nothosubsp. alternifolium, kiizenec A. septentrionale subsp.
septentrionale (tetraploid) a A. trichomanes subsp. trichomanes (diploid), ktery vznika re-
lativné snadno a Ize jej ojedinéle az roztrousen¢ nalézt predevsim na silikatovych skalach.
Ve starsich literarnich a herbarovych zdrojich jej 1ze nalézt nejcastéji pod jmény A. germa-
nicum auct. nebo A. breynii Retz (Kiisa 1988).

Druhy typ predstavuje tetraploidni 4. x alternifolium nothosubsp. heufleri, kiizenec
A. septentrionale subsp. septentrionale (tetraploid) a A. trichomanes subsp. quadrivalens
(tetraploid). V minulosti byl tento taxon nejcastéji uvadén pod synonymem A. x baum-
gartneri Dorfler, nikoliv v8ak pod jménem 4. x baumgarteni, jak je uvedeno v Kvétené
CR (Kiisa 1988). Jedna se v celé Evropé o velmi vzacny taxon (Krause 1996). Oba tyto
typy kiizencti jsou (makro)morfologicky pomérné vyrazné a lze je relativné snadno
determinovat.

Taxon, ktery nebyl jesté dostatecné studovan a neni dosud ani formalné popsan je di-
ploidni 4. x alternifolium, znamé dosud pouze z Kavkazu. Tento typ vznikl na zakladé
hybridizace Asplenium trichomanes subsp. trichomanes (diploidni) a A. septentrionale
subsp. caucasicum Fras.-Jenk. & Lovis (diploidni) (Fraser-Jenkins in Reichstein 1981,
Lovis in Vogel et al. 1998).

Existence a rozsiteni téchto tii typt je zavislé jednak na aredlu rodic¢ti (omezené rozsi-
feni A. s. subsp. caucasicum) a jednak na charakteru (resp. bazicit€) skalniho podlozi. U
diploidniho a triploidniho A. x alternifolium jsou znamy pouze sterilni rostliny, pro které
jsou typické zcela abortované vytrusy (Reichstein 1981, 1984, Vogel et al. 1998). I pies
roztrouSeny, misty az hojny vyskyt triploidniho 4. x alternifolium nothosubsp. alternifoli-
um reprezentuji ziejme vSechny rostliny primarni F1 hybridy vzniklé v pfirodé nasledkem
nezavislych hybridizac¢nich udalosti (Vogel et al. 1998). Velmi nizky stupen fertility vy-
trust byl zaznamenan u tetraploidniho 4. x alternifolium nothosubsp. heufleri. U vSech
detailné zkoumanych tetraploidnich rostlin byl zaznamenan chromozomalni pocet 2n=144
s nepravidelnou meiozou. V ojedinélych pifipadech bylo pozorovano maximalné 72
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Tab. 1. —Piehled hybridiza¢nich vztahti mezi jednotlivymi taxony v ramci skupiny Asplenium trichomanes
a A. septentrionale. Udaj v zavorce oznauje ploidni stupeii taxonu. Sestaveno podle Reichstein (1981).
Tab. 1. — Overview of hybridisation relationships between taxa of the Asplenium trichomanes and A. sep-
tentrionale groups. Data in parentheses present the ploidy level of the taxon. Compiled according to Rei-
chstein (1981).

Asplenium trichomanes Asplenium septentrionale

subsp. septentrionale (4x) subsp. caucasicum (2x)
subsp. trichomanes (2x) nothosubsp. alternifolium (3x) formalné nepopsany (2x)
subsp. quadrivalens (4x) nothosubsp. heufleri (4x) -

bivalentd v rozsahu (50-72), 0—44 univalentl (Reichstein 1981, 1984, Pérez Carro et al.
1990). Populacni experimenty na uméle napéstovanych rostlinach ukazaly, Ze z vysetych
vytrusti vyrostla ¢ast rostlin F2 generace podobna morfologii A. x alternifolium notho-
subsp. heufleri. Nicméné obecné se nepredpoklada (Reichstein 1981), ze rostliny z F2 ge-
nerace by se mohly vytvofit v pfirodé spontanné vzhledem k velmi nizkému procentu
zivotaschopnych vytrusti u F1 kiiZence.

Na zaklad¢ vyzkumu polymorfizmu chloroplastové DNA bylo u 4. x alternifolium
zjistovano, ktery z rodiCovskych taxont funguje jako rostlina samici, a ktery jako rostlina
sam¢i (Vogel et al. 1998). Vysledek nebyl zcela homogenni. Z 88 triploidnich rostlin
(nothosubsp. alternifolium) bylo u 85 rostlin samici rostlinou A. septentrionale a u tii
A. trichomanes subsp. trichomanes. U deviti tetraploidnich rostlin (nothosubsp. heufleri)
bylo samici rostlinou vzdy A. septentrionale.

72

Charakteristika rozsifeni a stanovist’ jednotlivych kiiZenci A. x alternifolium v CR

V nésledujicim prehledu je uvedena charakteristika rozsifeni a stanovist’ jednotlivych ta-
xontl (nothosubspecii) skupiny A. x alternifolium na zikladé studovanych rostlin z Ceské
republiky. Podrobné morfologické popisy a synonymika taxoni viz Reichstein (1984).
Nejvyznamnéjsi morfologické znaky k vzajemné determinaci obou taxontll vyskytujicich
se v CR jsou shrnuty v tabulce 2. Na zakladé revize herbatového materialu Ize fici, Ze oje-
dinéle mze byt A. x alternifolium nothosubsp. alternifolium zaménéno za A. septentrio-
nale ¢i A. ruta-muraria. V ptipad¢, Ze rostliny nelze snadno determinovat, je vhodné
vySetfit kvalitu vytrust (zjisténi pfitomnosti abortovanych vytrusti) pod svételnym mikro-
skopem. Asplenium septentrionale i A. ruta-muraria méa vzdy vytrusy dobfe vyvinuté,
zato A. x alternifolium nothosubsp. alternifolium je ma kompletné abortované. Dalsim
velmi dobrym znakem na odliSeni Asplenium septentrionale a A. ruta-muraria od A. x al-
ternifolium s. 1. je barva fapiku listu. Asplenium septentrionale a A. ruta-muraria maji fa-
pik zeleny (pfipadné pouze na bazi hnédy) a A. x alternifolium s. 1. ma fapik hnédy.
Typicky habitus 4. x alternifolium nothosubsp. alternifolium viz obr. 3.

121



Zpravy Ces. Bot. Spolec., Praha, 43: 231-250, 2008 235

Tab. 2. — Pfehled nejvyznamnéjsich morfologickych determinaénich znakd mezi Asplenium x alternifoli-
um nothosubsp. alternifolium anothosubsp. heufleri sestaveny na zakladé praci Reichstein (1984) a Krause
(1996).

Tab. 2. — Overview of the most important differential characters of Asplenium x alternifolium
nothosubsp. alternifolium and nothosubsp. heufleri composed according to Reichstein (1984) and
Krause (1996).

Asplenium x alternifolium

znak nothosubsp. alternifolium nothosubsp. heufleri

fapik dlouhy jako ¢epel, jen krat$i nez ¢epel, cely hnédy
dolni polovina hnéda

vieteno zelené dolni ¢ast vétsinou hnéda

pocet listkl na ¢epeli na kazdé strané 2-5 na kazdé strané 3-9 (-12)

listky na vieteni zpravidla stiidavé zpravidla vstiicné

rapicek listki kratky velmi kratky

tvar listku dolni listky ¢lenéné vSechny Siroké, okrouhle
do 2-3 segmentl kosoctverecné

koncovy listek spiSe carkovity, ¢lenény siroky, celistvy

do bo¢nich ukrojkt

Asplenium x alternifolium nothosubsp. alternifolium

Exsikaty: Tausch Herb. F1. Bohem. V, no 1846 (PR, PRC). — Petrak Fl. Bohem. Morav. Exs., no 100
(BRNU). — FI. Exs. Reipubl. Bohem. Slov., no 902/I, Il (BRNM, BRNU, HR, LIM, MP, MZ, OLM, PR,
PRC). — Extra fines: Fl. Exs. Austro-Hung., no 2704 (BRNM, PR). — Dérfler Herb. Norm., no 3680 (PR,
PRC). — Fl. Exs. Bavar., no 922 (BRNM, PR). — Hofmann PI. Crit. Saxon. 1897, fasc. II, no 49 (PR). — F1.
Hung. Exs., no 531 (PR).

Asplenium x alternifolium nothosubsp. alternifolium je taxonem vyskytujicim se roztrouse-
né téméf na celém uzemi Ceské republiky (obr. 1), vzdy zpravidla tam, kde se nachazeji
vhodna skalni stanovisté. Rozsahlejsi oblasti, kde nebyl taxon dosud zaznamenan piedsta-
vuje Polabi, dolni Poohti, Ostravsko, Beskydy, vychodni a jizni Morava a chybi ve vSech
vyssich pohotich. V CR byl celkem zaznamenéan v 55 fytochorionech (viz Appendix 1).
tiku (7 fytochoriontl) a v nizsich partiich oreofytika (3 fytochoriony). Nejhojnéji se vyskytu-
je ve fytochorionech Moravské podhiifi Vysociny, Stiedni Povltavi a pfipadné
Ceskomoravské vrchovina, kde nejéast&ji roste na skaldch lemujicich #éni udoli (viz obr. 1).

Vyskova minima byla zaznamenana v termofytiku v Dolnim Povltavi u Lib¢ic nad
Vltavou v nadmoiské vysce 200 m a v Labském stiedohoti v udoli Labe u obce Dolni Za-
lezly ve vysce 180-200 m. Pfesahy taxonu do oblasti oreofytika jsou ojedinélé. Nékolik
lokalit bylo zaznamenéano v Kralovském hvozdu na Sumavs, v Jihlavskych a Zd’arskych
vrich. Vy$kové maximum bylo zaznamenano v Jihlavskych vriich u obce Ridelov
v nadmoftské vySce 710 m. Tato lokalita je vSak sekundéarniho plivodu. Podle popisu na
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Obr. 1. — Mapka rozsiteni Asplenium x alternifolium nothosubsp. alternifolium v Ceské republice.
Fig. 1. — Distribution map of Asplenium x alternifolium nothosubsp. alternifolium in the Czech Republic.

schedé se jednalo o kamenny taras nad silnici. Lokalita nebyla recentné autorem ovéie-
na, protoze zidka u silnice byla pravdépodobné v minulosti odstranéna pii rekonstrukei
cesty. Vyskové maximum taxonu na pfirozeném stanovisti tedy piedstavuje vyskyt na
vrchu Peperek u Zd’aru nad Sazavou ve Zdarskych vrsich v nadmoiské vysce ca 670 m &i
u Kundratic na Sumavé v 680 m.

Pfi revizich herbarového materialu byl zaznamenavan charakter lokalit vyskytu (obr.
2), tedy zda jde o lokality pfirozené (skaly) ¢i lokality sekundarniho charakteru (zdi, lomy,
tarasy). V drtivé vétsing piipadi (87 %) se jedna o lokality pfirozené, lokality sekundarni-
ho charakteru byly zaznamendny pouze ojedinéle (1 %). Zbylych ca 12 % tvoii lokality, u
kterych nelze tuto charakteristiku stanovit. Rostliny na pfirozenych stanovistich byly za-
znamenany na Sirokém spektru skalniho podlozi (rula, zula, ¢edic, bridlice, fylit, Zulosye-
nit, spilit, amfibolit, melafyr, slepence), pfi¢emz pievazuji horniny silikatové. Taxon,
stejné jako oba rodi¢ovské taxony, se striktné vyhyba horninam s vysokym podilem bazi.
Ze sekundarnich lokalit byl zaznamenan na kamennych zidkach a tarasech podél silnice ¢i
v jediném piipadé ve §térbiné staré zdi ve Vrchlabi (s. d. C. Purkyné, PR). S nejvyssi prav-
dépodobnosti jsou to lokality, kde neni ve zdi ¢i tarasu pfitomna bazicka malta.

Celkové lze fici, ze taxon kopiruje svym vyskytem lokality obou rodicovskych druht
a nikdy nebyl na uzemi nalezen pouze samostatné [stejny postieh z uzemi CR také méla
Hrabétova-Uhrova (1960)]. Podobnost celkového rozsiteni A. x alternifolium
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Obr. 2. — Piehled charakteru stanovist’ Asplenium x alternifolium nothosubsp. alternifolium zaznamenany
na herbafovém materialu z Ceské republiky. P — lokalita pfirozena (skaly); S — lokalita sekundarniho cha-
rakteru (zdi, tarasy); N — na schedé nevyliSeno.

Fig. 2. — Types of habitat of Asplenium x alternifolium nothosubsp. alternifolium noted in herbarium speci-
mens from the Czech Republic. P — natural habitat (rocks); S — secondary habitat (walls); N — not distin-
guished in original herbarium label.

nothosubsp. alternifolium (obr. 1) s A. trichomanes subsp. trichomanes je vice nez ziej-
ma (srovnej Ekrt 2008).

Charakter stanovist' 4. x alternifolium nothosubsp. alternifolium je pomérné uniform-
ni. Na zakladé terénni zkusSenosti a dokladi z lokalit nalezenych ve vefejnych herbarovych
sbirkach lze fici, ze se tento kfizenec nachazi vzdy na obdobnych biotopech jako rodi¢ov-
ské druhy. Jedna se predevs§im o vyslunné silikatové skaly s vegetaci skalnich Stérbin sv.
Asplenion septentrionalis, kde muze riist zaroven s obéma rodi¢ovskymi druhy. Nevyhyba
se v§ak ani stanoviStim ¢aste¢né zastinénym s vegetaci sv. Hypno-Polypodion vulgaris, ale
nachazi se zde ztidka, a pouze s jednim z rodicovskych druht (4. trichomanes subsp. tri-
chomanes), ktery je schopen tolerovat zastin. Zda se vsak, ze 4. x alternifolium notho-
subsp. alternifolium ziejmé neni schopen se pfizpusobit k takové mife zastinu, jako
A. trichomanes subsp. trichomanes.

Na zaklad¢ zkusenosti autora z terénu za poslednich ca 10 let se zd4, Ze tento kiiZzenec je
v ptirod¢ jiz velmi vzacny a recentnich lokalit jiz neni takové mnozstvi jako bylo znamo
v minulosti. O divodech Ustupu taxonu vSak miZzeme pouze spekulovat. Lze zfejme
uvazovat o tom, ze fada taxont skalnich biotopti mohla byt v minulosti, v dobé obecné viny
sbératelstvi, v herbatich dokumentovana daleko ¢astéji nez je tomu dnes. Jisté Ize fici, Ze
tento taxon byl dfive na lokalitich velmi dasledné dokladovan herbafovymi sbéry.
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Obr. 3. — Silueta Asplenium x alternifolium nothosubsp. alternifolium (lokalita: Moravské podhuii Vysoci-
ny, Piimélkov). Méfitko je 5 cm. Symboly > < indikuji pozici, kde dochazi ke zménam barvy fapiku nebo
vietena z hnédé nize do zelené vyse. V pripadé, Ze je tato pozice na svrchni a spodni strané listu rozdilna,
> oznacuje svrchni stranu a ,,<* oznacuje spodni stranu listu.

Fig. 3. — Silhouette of Asplenium x alternifolium nothosubsp. alternifolium (locality: Moravské podhuiii
Vyso¢iny, Pfimélkov). Scale bar 5 cm. Symbols > < indicate the position where the colour of the rachis or
stipe changes from brown below to green above. As this position is different on both surfaces “>” was used
for the upper surface and “<” for the lower surface.
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Obr. 4. — Mapka rozsiteni Asplenium x alternifolium nothosubsp. heufleri v Ceské republice.
Fig. 4. — Distribution map of Asplenium x alternifolium nothosubsp. heufleri in the Czech Republic.

Naptiklad v ceskych herbarich je ca 58 polozek od J. Suzy, ktery lokality tohoto kiizence
vzdy dokladoval herbafovou polozkou. Podil jeho sbérti vzhledem k celkovému objemu re-
vidovanych polozek ¢ini ca 15 %. Nebylo vyjimkou, Ze nékteré tyto lokality byly doklado-
vany opakované (Ci sbirany v hojném mnozstvi a ulozeny z jedné lokality v rtznych
herbarovych sbirkach). Zda se, ze v minulosti mohlo byt béznou praxi, ze néktera nalezisté
kiizence byla zdevastovana a zanikla v dusledku sbéru do vetejnych i soukromych herbaid,
coz by ptesné odpovidalo situaci popisované z Némecka (Vogel et al. 1998). Jisté vSak také
nelze pominout skutecnost, ze svételnostni poméry mnoha skalnich stanovist’ se v poslednim
pulstoleti zna¢né zménily. Skalni biotopy diive navazovaly na pasené lu¢ni enklavy ¢i svétlé
parezinové lesy a tstup od této ¢innosti mél za nasledek veétsi zastinéni skalnich biotopt na-
lety pionyrskych dfevin, kiovin, ¢i vysokokmennych lesnich kultur a populace sleziniku
stiidavolistého pravého mohly byt timto zptisobem zna¢né redukovany.

Asplenium x alternifolium nothosubsp. heufleri
Exsikaty: Extra fines: Dorfler Herb. Norm., no 3681 (PR, PRC).
Velmi vzacny taxon jak v CR (obr. 4), tak v celé Evropé (Krause 1996). Historické sbéry

potvrdily opakovany vyskyt na zulosyenitovych skalach v Josefovském tdoli u Adamova
(1906, 1910 4. Wildt, BRNU; 1926 J. Suza, BRNU, PRC), kde byl naposledy sbiran v roce
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Obr. 5. — Silueta Asplenium x alternifolium nothosubsp. heufleri (lokalita: Stfedni Povltavi, Roviste). M¢-
titko je 5 cm. Symboly > < indikuji pozici, kde dochazi ke zménam barvy fapiku nebo vietena z hnédé nize
do zelené vyse. V piipadé, Ze je tato pozice na svrchni a spodni strané listu rozdilna, ,,>* oznacuje svrchni
stranu a ,,<* oznacuje spodni stranu listu.

Fig. 5. — Silhouette of Asplenium x alternifolium nothosubsp. heufleri (locality: Stiedni Povltavi, Rovisté).
Scale bar 5 cm. Symbols > < indicate the position where the colour of the rachis or stipe changes from
brown below to green above. As this position is different on both surfaces “>” was used for the upper surfa-
ce and <" for the lower surface.
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Obr. 6. — Silueta Asplenium x alternifolium nothosubsp. heufleri (lokalita: Zambersko, Litice nad Orlici).
Meétitko je 5 cm. Symboly > < indikuji pozici, kde dochézi ke zménam barvy fapiku nebo vietena z hnédé
nize do zelené vyse. V ptipadg, Ze je tato pozice na svrchni a spodni strané listu rozdilna, ,,> oznacuje
svrchni stranu a ,,<* oznacuje spodni stranu listu.

Fig. 6. — Silhouette of Asplenium x alternifolium nothosubsp. heufleri (locality: Zambersko, Litice nad Or-
lici). Scale bar 5 cm. Symbols > < indicate the position where the colour of the rachis or stipe changes from
brown below to green above. As this position is different on both surfaces ,,>“ was used for the upper surfa-
ce and ,,<* for the lower surface.

1935 (1935 F. Bily, PRC). Na této lokalité nebyl autorem ¢lanku vyskyt recentné potvrzen,
avsak vzhledem k Clenitosti terénu a nepiesné lokalizovanym historickym sbértiim zde ne-
1ze existenci tohoto taxonu vyloucit. Dalsi historické lokality byly zaznamenany v tidoli
Vltavy nedaleko Kamenného Ujezdu (1960 D. Blazkovd, CB), u Staré vinice nedaleko
Znojma (1909 4. Oborny, PRC) a u Cernolic nedaleko Jilovité ve Stiednim Povltavi
(1880 J. Velenovsky, PRC).

V soudasné dobé byly v CR zaznamenany nové dvé lokality A. x alternifolium notho-
subsp. heufleri. Prvni byla nalezena na Zambersku J. Mertlikem v roce 2002 na obvodové
zdi zficeniny hradu Litice u obce Litice nad Orlici. Rostliny byly determinovany autorem
¢lanku, a revidovany specialistou (T. E. Diaz Gonzélez, Univerzita Oviedo), ktery tuto de-
terminaci potvrdil. Druhd, v neddvné dob¢ nalezend lokalita byla zaznamenéna ve Stied-
nim Povltavi na skalach v tdoli Vitavy u osady Rovisté nedaleko Kamyka nad Vltavou
(2007 L. Ekrt, PRC, herb. L. Ekrt). Na obou lokalitach byly rostliny nalezeny s vyvinutymi
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vytrusnymi kupkami. Rostliny z téchto lokalit zaroven piedstavuji okrajové typy morfolo-
gické variability taxonu (viz obr. 5, 6) korespondujici vsak s rostlinami nalezenymi v za-
hrani¢i (Pérez Carro et al. 1990, JeBen 1991).

Studovany taxon se v CR miize nachazet jak na skalach, tak na sekundérnich stanovis-
tich, jakymi jsou staré zdi. Vy3kové minimum taxonu v CR tedy predstavuje lokalita u Ka-
myka nad Vltavou v nadmotské vysce ca 280 m a vySkovym maximem je lokalita u
Kamenného Ujezdu v 460 m n. m.

Podle revize herbarovych dokladii (BRNU, PR, PRC) J. Suzy a jeho publikace k no-
vym naleziim rostlin oznacovanych jako Asplenium baumgartneri na Moravé, Slovensku
a na Podkarpatské Rusi (Suza 1927, 1931, 1935) se jedna také o 4. x alternifolium notho-
subsp. heufleri.

Podékovani

Za poskytnuti herbafovaho materialu dékuji kuratorim vsech herbarovych sbirek, ktefi mi zaslali material
na revizi (viz metodika), predeviim dekuji vsak kolegiim J. Hadincovi, O. Sidovi a M. Markovi, ktefi mi
pomohli pfi lusténi nekterych problematickych sched. Jifimu Hadincovi patii dale diky za doplnéni nékte-
rych udajii z PRC a fadu velmi cennych rad. Za upozornéni na lokalitu 4. x alternifolium nothosubsp. heuf-
leri u Litic nad Orlici dekuji J. Mertlikovi a za ovéfeni determinace taxonu z této lokality si zaslouzi dik
T. E. Diaz Gonzalez (Univerzita v Oviedu, Spanélsko).
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Appendix 1. — Piehled autorem revidovanych herbatovych sbéri taxont Asplenium x alternifolium z Ceské
republiky
Appendix 1. — Herbarium specimens of Asplenium x alternifolium revised from the Czech Republic

Asplenium x alternifolium nothosubsp. alternifolium

Termofytikum:

1. Doupovska pahorkatina: Klasterec [nad Ohfi], Maly Burberg, v ¢edicovych skalach (27. VII. 1886
L. Celakovsky, PL). — Rasovice, na skalach u obce bliz Kl4sterce [nad Ohi4] (23. V1. 1886 L. Celakovsky fil.,
PR). — Valeg, skuliny v edi¢ovych skalinach bliz ovéarny Lina (30. VIL. 1885, L. Celakovsky, PL). —
4a. Lounské stiedohoti: Bilina, [vrch] Bofeii u obce (13. VII. 1887 L. Celakovsky fil., PR). — Louny, v suti
na S upati Brniku nad hajkem u obce (1963 M. Toman, PR). — 4b. Labské stfedohori: Dolni Zalezly, skaly
mezi obci a Dubickym kostelem (7. IV. 2000 K. Boublik, CB). — [Rehlovice], Lochoice, na hote Jedovina
(4. VIL 1878 A. Dichtl, PR, PRC; 25. VII. 1883 A. Dichtl, PR). — [Velké Zernoseky] u Kalvarie (20. IX.
1890 J. Schubert, PR).—8. Cesky kras: [Praha], Prokopské udoli (s. d. Jaksch, PRC). — Svaty Jan pod Ska-
lou (,,Sv. Iwan®) (s. d. s. coll., PRC). — 9. Dolni Povltavi: Praha (s. d. coll.?, PRC; s. d. Quadrat, PRC). —
Praha, Troja, na skalach nad tokem Vltavy (24. IV. 1925 V. Krajina, PRC). — Praha, Podbaba, na skalach
(s. d. I F. Tausch [Herbarium florae bohemicae . ed. 1832, no 1846], PR, PRC; 18. II. 1852 Opiz, PR; 1896
s. coll., PRC). —[Praha], Sarka (s. d. Opiz, PR; s. d. J. A. Corda, PR). — [Praha], Dzban v Sarce (5. VIL 1940
Polivka, PR).— Libcice [nad Vltavou], ve skalnich skulinach naproti obci (V1. 1894 J. Kostal, BRNU, PR).
— Klecany, skaly u obce (s. d. . F. Tausch [Plantae selectae florac Bohemicae, fasc. II., ed. 1834], PR,
PRC). —Roztoky, v skalnich skulinach (19. VIIL. 1884 J. Rous, PR). — [Unétice], Kozi hibety za Sarkou (V1.
1879 V. Rehdik, BRNU). — 11b. Podébradské Polabi: Kolin (X. 1836 O. Nickerl, PR). — 16. Znojem-
sko-brnénska pahorkatina: Znojmo, Granické udoli (,,Granitzthal®) u obce (15. VIL. 1909 A. Oborny,
MZ; XI. 1919 A. Oborny, PRC). — Znojmo, na granitovych skalach u Trouznického mlyna (VI. 1932
J. Suza, BRNU, PRC). — Lhanice, skaly nad Jihlavou J od obce, na JV od koty 248, 300 m n. m. (15. VIIL
1940 s. coll., PRC). — Moravsky Krumlov, Leskoun u Vedrovic (s. d. E. Formdnek, BRNM). — Mohelno,
granulity Baby na Jihlavce pod obci, 300 m n. m. (1931 J. Suza, BRNU).

130



244 Ekrt: Asplenium x alternifolium v CR

Mezofytikum:

28a. Kyns$perska vrchovina: Marianské Lazné, skalni Stérbiny (7. VIL. 1853 H. Marschner, PR). — 28b.
Karion Teplé: Karlovy Vary (s. d. coll.?, PR). — BeCov nad Teplou, skalni sténa nad fekou Tepla (16. VIL.
1905 J. Jahn, PRC). — Mnichov, skaly u feky Tepla (30. VIIL. 1888 L. Celakovsky fil., PRC; 1896 s. coll.,
PRC). — Mnichov, skaly u obce (16. VIL. 1905 J. Sterneck, PRC). — Mnichov u Marianskych Lazni (VII.
1985 Kratky, ROZ). — Tisova, Dolni Hamr, skaly v pofici Teplé (29. VIL. 1885 J. Freyn, BRNM). — Tisova,
mlyn (,,Tissaumiihl*) na levém biehu Teplé (29. I11. 1885 s. coll., PR). — Louka, skaly na levém biehu Teplé
V od obce (30. VIL. 1888 L. Celakovsky fil., PR). — Louka, §térbiny skal, 500 mn. m. (1. XI. 1929 R. Wihan,
BRNM). — Louka, upati skaly v hlubokém tidoli Mnichovského potoka u Dolniho Hamru u soutoku s Tep-
louca2,5kmJV obce, ca 600 mn. m. (6. VIIL. 1989 J. Michdlek, SOKO). — Dolni Hamr, udoli Teplé, skal-
ka pod silnici z udoli Teplé smér Otro¢in, ca 70 m od kiizovatky v udoli Teplé, tj. 700 m S od vlakové
zastavky Louka u Marianskych Lazni (21. V1. 2006 J. Brabec, CHEB). — 28d. TouZimska vrchovina: Be-
¢ov nad Teplou, na skale kopce Kupa, 698 m n. m. (20. VII. 1886 L. Celakovsky fil., PR; 10. VIL. 1979
M. Sedlackova, NJM; 10. VIL. 1979 V. Skalicky, PRC). — 28f. Svojsinska pahorkatina: Stiibro, skuliny
skal (8. VI.1936 J. Vesely, PRC). — Svojsin, udoli Mze (13. VIII. 1918 H. Schleicher, PRC). — Plzef, skalni
stran proti J udoli Vizky (23.1X. 1909 F. Maloch, BRNU, PRC). —31a. Plzeiiska pahorkatina vlastni: P1-
zen, skalnaty pravy bieh Uhlavy pod Bruénou (28. IX. 1898 F. Maloch, PR). — Plzef, skalnaté biehy MZe u
Kolecka (30. VI. 1900 F. Maloch, BRNU). — 32. K¥ivoklatsko: [Tyfovice], na skalach hory [Velka] Ples
nad Koutimeckou myslivnou (1873 L. Celakovsky, PR). — Skryje, Tytovické skéla, ve §térbiné porfyritové
skaly, asi 450 mn. m. (2. IX. 1957 M. Hosticka, MP; 2.1X. 1957 J. Sojdk, PR). — Skryje, na skalnatém svahu
nad tokem feky Mze [Berounky] mezi obci a obci Zvikovece (28. VII. 1938 I. Kldstersky, PR). — [Plzen],
skalnaty levy bieh Mze u sv. Jifi (XI. 1900 F. Maloch, PL).—Nizbor, polesi Krus$na hora, prava strana poto-
ka u Zloukovic, 700 m S od kéty 390, 360 m n. m. (19. VIL. 1974 J. Havlickova, PRC). — Nizbor, skalky
v odd. 44b (30. VII. 1951 5. coll., PR). — Chlum, Chlumska skéla u obce (s. d. K. Hejda, PRC). — Roztoky u
Kiivoklatu, skalni §térbiny nad silnici, nedaleko zelezni¢niho mostu pies Berounku S od obce, 250 m n. m.
(2. VL. 1973 A. Roubal, PR). — Unhogt, biidlicova skalka na levém biehu v idoli Cerného potoka, mezi Su-
chym a Novym mlynem (10. V. 1957 I. Klastersky, PR). — Beroun, Nova Hut’, tidoli Koryto (s. d. L. Cela-
kovsky, PR). — Dolni Hradiste, spilitové skalky pod obci v udoli Strely (18. VIII. 1945 R. Mikyska, PR). —
Plzen, skalnaty bieh Mze [Berounky] v Zab¢lé (22. V. 1896 F. Maloch, BRNU). — 33. BranZovsky hvozd:
Chudenice, v kamenné zdi podél silnice z Chocomysle do Léazni (7. VIIL. 1878 L. Celakovsky, PL). —
34. Planicky hieben: Zelena Lhota, Zelezni¢ni podjezd U Zelené Lhoty, Z od koty 763,7, nevapencové
skély (VIIL. 1979 V. Stépdn, PL). — 35a. Holoubkovské Podbrdsko: Rokycany, vrch u Veliké Vsi (1894
J. Kostal, MP).—37a. Horni Pootavi: Dlouha Ves, skaly nad silnici do Hartmanic (15. VI. 1969 J. Vanéecek
CB; 27. VII. 1973 J. Vanécek, KHMS, PL). — Kundratice na Sumavé (VIII. 1844 A. Ginzberger, PR, PRC).
— Rejstejn, skaly nad silnici na pravém biehu Otavy, 2,2 km SSZ od obce (18. VII. 1997 J. Nesvadbova,
V. Zila & F. Prochdzka, PL). — [Nové] Méstecko, iidoli Otavy (20. VII. 1917 A. Oborny, PRC). — Rejitejn,
Ceiikova Pila (12. VIIL 1960 J. Vanécek, KHMS). — Ceitkova Pila vyslunny svah nad tokem feky Otava
pod osadou, ca 640 mn. (31. VIII. 1954 I. Klastersky, PR). — RadeSov, skaly nad silnici mezi obci a Anni-
nem (29. VIL.1974 J. Vanécek, KHMS). — Radesov, skaly nad levym bfehem Otavy (11. IX. 1960, 11. IX.
1966 J. Vanécek, CB). — Annin, skaly nad levym biehem Otavy (5. VIIL. 1972 J. Vanécek, PL). — Annin,
skaly nad mostem u obce (11. IX. 1966 J. Vanécek, CB). — Susice, jizni vyslunny svah v udoli Otavy pod
obci Opolenec, ca 550 m n. m. (31. VIL. 1954 I. Klastersky, PR). — 37b. Susicko-horazd’ovické vapence:
Cimice, Krejslov (10. VIL. 1967 J. Vanécek, CB). — 37h. Prachatické P¥ed$umavi: Husinec, skalnaté strai
na levém biehu Blanice nad piehradou (22. VIIIL. 1965, V. Skalicky, V. Chan & R. Slaba, CB). — Husinec,
skalnaté stran€ nad Blanici, levy bieh v trojuhelniku mezi fekou a Zaroveckym potokem J Dvort (22. VIII.
1965 V. Skalicky, V. Chan & R. Slaba, CB). — Prachatice, na zdi u cesty u mlyna (28. VIII. 1887 s. coll. (ex
herb. P. Hora), PRC). — Vodiany, Zichovec, na skalnatém svahu nad tokem Blanice nedaleko obce,
460-470 m n. m. (25. VIL. 1959 J. Moravec, PR). — Dvory, na skalach nad tokem Blanice u obce (24. VI.
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1958 J. Moravec, PR). — Kratusin, na skalach nad Blanici (1883 P. Hora, PR, PRC). —37k. Kfemzské had-
ce: Kiemze, na skalach nad Kfemzskym potokem u obce (30. VI. 1925 F. A. Novdk, PRC). — 371. Cesko-
krumlovské PiredSumavi: BorSov nad Vltavou, levy bieh Vltavy JZ od obce, J svahy u tdoli feky za
lomem (VIL. 1960 S. Kucera, CB). — Jamné, skaly na levém biehu Vltavy asi 2 km JZ osady, u koty 494,6
(7. V1. 1968 M. Rivola, CB). - Zlata Koruna, Rudolfov (14. VI. 1926 V. Krajina, PRC). — [Cesky] Krumlov,
kamenita straii u obce (1902 F. A. Novdk, PRC). — Cesky Krumlov, na skalach nad tokem Vltavy nedaleko
ziiceniny hradu Divéi Kamen, ca 430 mn. m. (12. VIIL 1954 I. Kldstersky, PR). — Cesky Krumlov, Zatof,
na skalach nad silnici u Vltavy nedaleko obce (13. VIL 1956 I. Kldstersky, PR). — Cesky Krumlov, Halovi-
ce, rulové skaly u silnice na levém biehu v tidoli VItavy, u mostu pod obci (22. VI. 1961 1. Klastersky, PR).
— Kamenny Ujezd, skalka v porostu na strani na pravém biehu Vltavy nedaleko ruiny Kotek (23. VI. 1961
I. Kldstersky, PR). — 37n. Kaplické meziho¥i: Cesky Krumlov, Slubice na skalnatém J svahu v udoli Sus-
ského potoka u obce, ca 520 mn. m. (14. VIIL. 1954 I. Kldstersky, PR). — Cesky Krumlov, Zaton, udoli Sus-
ského potoka, rulové skaly nad silnici na levém bfehu pod Slubicemi (22. VI. 1961 I Klastersky, PR). —
370. Kaiion MalSe: Velesin, pravy bieh Malse, pobliz Cajsova mlyna u Vyhné (29. V. 1969 M. Rivola,
CB). — Velesin, bor na levém biechu Mal$e ca 300 m SZ Velesinského mlyna (19. V. 1970 M. Rivola, CB). —
Velesin, skaly na pravém biehu Malse, proti samotam Babka (5. X. 1969 M. Rivola, CB). — Velesin, Dlou-
h4, bor na pravém biehu Malse VSV obce (23. VI. 1970 M. Rivola, CB). — Rimov, Kladiny, bor na pravém
behu Malse ca 1 km JZ obce (18. VL. 1970 M. Rivola, CB). — Doudleby, skaly na pravém biehu Malse asi
300 m VSV kostelika v obei (13. VI. 1968 M. Rivola, CB). — Hefman, skaly pti Malsi, pfi usti Borovnického
potoka (VIIL. 1960 S. Kucera, CB). — 39. Ti-eboiiska panev: Mezimosti nad Nezarkou, na strani u Krkavce
na pravém biehu Nezarky, 410 m n. m. (16. VII. 1940 R. Kurka, PRC; 21. VII. 1941 R. Kurka, BRNM, CB,
KHMS, MP, PRC; 22. VIIIL. 1943 R. Kurka, CB, MP). — Plavsko, skaly v Cihadle (9. VI.1937 J. Houfek,
CB). — Veseli nad LuZznici, vzacné na skalach (s. d. R. Kurka, CB).— Veseli nad Luznici (s. d. Vesely, PRC).
— Chlum u Tfeboné, ve skalnich puklinach na Danzingrové vrsku (18. VII. 1886 A. Weidmann, PR). —
41. Stiedni Povltavi: Praha, [Zahofany], Zahofanska rokle (11. IV. 1920 F. A. Novdk, PRC). — [Libus],
Modrtanska rokle u Prahy (3. V.1883 J. Velenovsky, PRC; V1. 1899 J. Podpéra, BRNU). — Davle (18. VL.
1897 J. Vilhelm, PRC; V1. 1900 J. Zidlicky, ROZ). — Davle, skaly v udoli Sazavy u obce (3. V. 1929 P. Sil-
linger, PR; VI. 1958 M. Lhotska, PR). — Davle, skalni komplex na pravém biehu Vltavy, 240 m n. m. (20.
VI. 1979 Jirdkova, ROZ). — Mednik, stran€ nad Sazavou (1949 J. Mikes, PRC). — Mednik u Prahy (21. IV.
1929 O. Schmeja, PRC). — Davle, na skalach pod Mednikem u obce (1872 L. Celakovsky, PR). — Méchenice
uDavle, skaly u obce (VI. 1888 Faust, PR; 21. V. 1926 5. coll., PR). — [Méchenice], na skalach v Méchenic-
kémudoli (10. VI. 1888 E. Binder, PR). — Méchenice, buliznikova skéla u obce (VIL. 1889 E. Binder, PRC).
— Méchenice, skalni skulina u Vitavy (8. IX. 1902 J. Rous, PR). — Stéchovice, bidlicové skaly nad Vltavou
(V1. 1902 K. Domin, PRC; 10. V1. 1932 M. Deyl & P. Sillinger, PRC). — Stéchovice (s. d. R. Knaf, PR). —
Stéchovice, na skalnim hiebenu nad hostincem (V. 1897 K. Tocl, PR). — Stdchovice, na bridlicovych ska-
lach v udoli Vltavy u restaurace Zahoti (V1. 1933 J. Suza, PRC). — Pikovice, vyslunné skalky pod zelezni¢-
ni zastavkou p¥i pobiezni stezce (12. VII. 1971 Cerveny, CHOM). — Pikovice, na zdi hospody u Sazavy (15.
IV. 1889 P. Hora, PRC). — Pikovice, skalnata listnata stran V zahradkach v ohbi Sazavy proti Medniku
V od obce, 330 mn. m. (18. VIIL 1949 V. Simecek, PR). — [Solenice], Solenicky meandr, pod Orlickou pie-
hradou, 1 km S od kéty 326, ve skalnich §térbinach (14. VII. 1960 D. Blazkova, CB). — Ptedni Chlum, strané
na pravém biehu potoka Hrachovka, ca 800 m VSV od obce, 310-360 m n. m. (2. VIIL. 2007 J. Malicek,
herb. J. Mali¢ek). — Zvikov, pravy bieh Otavy, pod hradem, skalni step (21. VIIL. 1958 D. Blazkovd, CB). —
Dolni Lipovsko, skala nad Orlickou piehradou na levém biehu (22. VIIL. 1959 D. Blazkova, CB). — Slapy
(s. d. Hineis, PR, PRC). — Slapy, horni hrana skalniho komplexu, 1,5 km JJV obce, 300 m n. m. (20. VL.
1979 Jirdkovd, ROZ). — Zivohoit, skala u Vitavy (9. VIIL. 1935 J. Vécha, MP). — Pigt, skalnata straf udoli
Zelivky u Vojslavického mostu asi 600 m JV od obce, asi 370 mn. m. (12. VIL. 1974 J. Svarc, MI). — Zavo-
di, skaly na levém biehu Zelivky, 380 m n. m. (19. VIL. 1960 F. Jiik, CB). — P¥ibram, SPR Vymyslenska
pésina, J exponované skaly ve V ¢asti lesniho porostu 41A (8. VIIL. 1991 R. Hlavacek, HOMP). — Mokrsko,
Vymyslenska p&sina, 1,75 km JV od obce, 0,5 km od zatoky pii tisti Celinského potoka do Vitavy, sutovy
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svah, 300 m n. m. (20. VIL 1977 J. Jirdkovd, PRC). — Orlik, Cerveny Vir, na skaldch nad Vitavou (VIIL
1901 K. Domin, PRC). — Orlik nad Vltavou, na skalach nad Orlickou piehradou S nedaleko od obce (18. V.
1991 M. Marek, PRC). — Zbraslav, na skalach v tidoli nad tokem Vltavy, ca 240 mn. m. (5. II1. 1939 J. Suza,
PRC). — Vrané nad Vltavou, udoli Vltavy (21. V. 1926 V. Krajina, PRC). — Vrané [nad Vltavou], ve skalni
$térbiné pod Homoli u obce (1887 L. Celakovsky, PR; IX. 1910 F. Schustler, PR). — [Vrané nad Vltavou],
Jarov u Zavisti, v postrannim tidoli Vltavy (15. VII. 1989 P. Hora, PRC). — Radvanice v Posazavi, na ska-
lach u obce (1939 E. Giittler, PRC). — [Senohraby], pod ruinou Hlaska na Sézavé (18. V1. 1893 F. Bubdk,
PRC). — Senohraby, Hlaska, na granodioritovych skalach u Sazavy (V1. 1936 J. Suza, PRC). — Lede¢ [nad
Sazavou] (VIIL. 1875 Dédecek, PR). — [Zboteny] Kostelec (s. d. V. Vodak, PRC). — Kamenny Pfivoz, na
skalach u obce (VIIL. 1942 M. Medlinova, PRC). — Tabor, skaly pod Klokoty (12. X. 1906 D. Bubak, PRC).
— Tabor, Klokotska stran u Chlumu (10. VI. 1883 F. Sitensky, PR). — Tabor, na Chlumu u obce (1883 F. Si-
tensky, PR). — Tébor, na skalach u Luznice proti Pintovce (s. d. Sitensky, PR). — Tabor, Jickovice, na skalach
nad tokem Vltavy, Z od obce (13. X. 1960 J. Moravec, PR). — Orlik, na skaldch nad Vltavou u obce (1897
K. Domin, PRC). — Pisek (1921 R. Vesely, PRC). — Pisek, skaly u Otavy u Pazderny (1875 J. Velenovsky,
PRC). —Pisek, Vapenice, na skalach nad Otavou, 365-400 m n. m. (5. VIII. 1957 J. Moravec, PR). — Pisek,
skaly u konskych jatek v obci (25. VII. 1924 I. Klastersky, PR). — Pisek, za skalou Vlasti [v tidoli Otavy] U
Martinka u obce [asi 1 km SSV od centra obce] (30. VII. 1923 1. Kiastersky, PR; VII. 1964 R. Slaba, CB). —
Zvikovické Podhradi, na skalach nad tokem Otavy Z obce (5. VIII. 1959 J. Moravec, PR). — Zvikovické
Podhradi, Cervena, na zulovych skalach u Kalvarie nad Vitavou, 400 m n. m. (VIL 1960 J. Dostdl, PR). —
Dobii3, Pousté u Mokrovrat, vyslunné biidlicové skaly nad Kocabou, 350 mn. m. (26. VIL. 1953 J. Sourek
& J. Sojik, PR). — [Dobiis], Chotobus, skalnaty svah (1871 L. Celakovsky, PR). — Bechyng, tidoli Luznice
mezi mostem a sokolskou plovarnou, pravy bieh (5. VII. 1934 1. Klastersky, PR). — Dédovice, skaly nad
Otavou u soutoku Lomnice u obce (17. VIIL. 1923 1. Klastersky, PR). — Tyn [nad Vltavou], nad Vltavou na
zulovych skaldch u obce (21. VI. 1920 R. Dvoidk, PR). — Vojslavice na Zelivce, na rulovych skalach, 400 m
n. m. (20. IX. 1946 J. Suza, BRNU). — [Vlast&jovice], [kopec] Fiolnik (1905 J. Novdk, BRNU). — Bore¢ni-
ce, skala na levém biechu Otavy u mlyna Tlucka, JV od obce (11. VIIIL. 1966 R. Slaba, CB). — 44. MileSov-
ské stiredohofi: [Milesov], na Milesovce (1891 E. Binder, MP). — 45a. Lovefkovické stfedoho¥i: Velka
Bukovina, skalky na J svahu kéty 428 (21. VIL. 1971 K. Kubat, LIT). - Zitenice, Kiizovy vrch (,,Goldberg®)
uobce (8. VIIL. 1886 H. Ankert, LIT; 4. X. 1908 E. Proschwitzer, PRC). — Ploskovice, Kiizovy vrch (,,Gol-
dberg®) (s. d. F. X. Fieber, PR, PRC). — [Kravare], Bobii soutéska (27. VII. 1935 s. coll., LIT). — [Kravafe],
jizni strana ¢edicovych skal proti Bobfimu potoku (VIII. 1930 K. Preis, PRC). — [Brna] ¢edicovy kopec
[Vysoky] Ostry u D&&ina (VIL. 1960 V. Pohorely, PR). — 47. Sluknovska pahorkatina: Rumburk, kopec
Dymnik u obce (1894 E. Prusik, MJ). — 48b. Liberecka Kkotlina: Liberec (,,Reichenberg™) (s. d. . Sieg-
mund, PR). — 50. Luzické hory: Kamenicky Senov, kopec (,,Mittenberg®) u obce (IX. 1890 H. K. Hand-
schke, PRC). — [Kamenicky Senov], Pracheti, vyhlidka (,,Kuhberg®) u obce (10. VIIL. 1940 J. Meissner,
PR). — Kamenicky Senov, ¢edicové skaly na Senovském vrchu v Sonneberkském lese u obce (1880 H. K.
Handschke, PR; VII. 1882 H. K. Handschke, PRC; 1892 s. coll., PR). —[Polevsko], skaly na vrchu Obrazek
(,,Bildstein®) (8. VIII. 1895 J. Anders, PR). — 52. Ralsko-bezdézska tabule: Mimon, na Ralsku u obce
(s.d. C. Mell, PRC). - 53a. Ceskolipska kotlina: Jezvé, Kupka, zn&lcové skly na vrcholu, jeden trs (21. V.
1967 K. Kubat, LIT; 9. VII. 1998 K. Prach, LIT). — 56a. Zeleznobrodské Podkrkonosi: Benesov u Semil
(1884 F. Bubdk, PR). — 56b. Jilemnické Podkrkonosi: Vrchlabi (s. d. J. Kablikova, PR). — Vrchlabi, stara
zed’ u obce (1881 C. Purkyne, PR). — 58b. Policka kotlina: Libna, na melafyrech u obce (2. VIIL. 1908
A. Kopriwa [F. Petrak, Flora Bohemiae et Moraviae exsiccata, no 100], BRNU). — 59. Orlické podhu¥i:
Nové Mésto nad Metuji, ve skalni §térbiné na uboc¢i Konicka nad Peklem (IX. 1939 L. Rach, HK, MP,ROZ;
18. VIL. 1941 J. Sourek, PR; 2. VIL. 1955 K. Kopecky, PR). — Nové Mésto nad Metuji, na skale nad tidolim
Metuje pted Peklem (20. IX. 1939 L. Rach, HR). — Nové Mésto nad Metuji, na skalach mezi obci Ptibyslav
atudoli Pekla (1960 F. Prochazka, MP). — Skuhrov [nad Bélou], osam¢la skalka nad potokem naproti Klec-
kovu u obce (9. VII. 1930 J. Mikes, PRC). — [Skuhrov nad Bélou], Kleckov, skala na J svahu hradniho kop-
ce (13. VIIL 1983 J. Kucera, herb. J. Kugera). — [Dobré], Zivina, vyslunné strané a skaly JZ expozice
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vpravo silnice k Dobrému (11. VIIL. 1984 J. Kucera, herb. J. Kuéera). — Dobré, osada Zivina, skaly nad sil-
nici na okraji obce, ca 1 km JJIV od centra obce Dobré, 420 m n. m., 50°15'38,4" N, 16°15'59,0" E (16. IX.
2007 L. Ekrt & J. Kucera, herb. L. Ekrt). — 63a. Zambersko: Zamberk, silni¢ni terasa pod méstem (1920
Kalensky, MP).— Pastviny, dioritova skala u lavky u hostince u Frimlu (5. V. 1933 V. Mencl, PL). — 64b. Je-
vanska plosina: Krhanice, mezi zulovymi balvany v lesich nad obci (VII. 1963 M. Lhotska, PR). —Krhani-
ce, v lese pod obci (VI. 1965 M. Lhotska, PR). — 65. Kutnohorska pahorkatina: Zasmuky, skaly ,,VI¢i
doly* u obce (1882 4. Hansgirg, PR). — Caslav, skaly u Tupadel (21. VIL. 1894 J. Lukes, BRNU, PR). —
66. Hornosazavska pahorkatina: Chotébot, na skalach v Obolcich u obce (25. VII. 1879 J. Dvordk, MP;
10. VIII. 1883 J. Dvordk, BRNU; 1883 J. Dvofdk, PL). — Némecky [Havli¢kav] Brod, skaly nad Chlisto-
vemu obce (s. d. J. Novdk, PR). — Nové Dvory, na skaldch na pravém biehu Sazavy u obce (28. VIIL. 1898 s.
coll., BRNU). — 67. Ceskomoravska vrchovina: Piimélkov, na skalach pod ruinami hradu Rokstejn
v udoli feky Brtnice, 450 m n. m. (5. VIL 1942 J. Dostdl, PR). — Ptimélkov, zulové skaly na pravém piehu
pii Usti Brtnice do feky Jihlavy, asi 440 m n. m. (5. VIL. 1942 J. Diener, BRNM, MJ; 29. VI. 1972
1. Ruzicka,MJ; 6. V1. 1989 J. Zlamalik, MJ). — Ptimélkov, skaly nad fickou Brtnici nad ustim do Jihlavy, asi
650 m J zelezni¢ni zastavky Piimélkov, 49°20'16,7" N, 15°44'24,6" E, 435 mn. m. (19. VIIL. 2004 L. Ekrt,
herb. L. Ekrt). — Pfimélkov, zulové skaly nad levym biehem Jihlavy za mostem ve skalnich skulinach, 440
mn. m. (9. VIIL. 1950 J. Diener, MJ). — Jihlava, [Brtnice], rulové skaly v idoli Brtnicky [Brtnice], ca 450 m
n. m. (IX. 1929 J. Suza, BRNU). — Kamenny Malikov (19451946 L. Klenka, CB). — [Hamry nad Sazavou,
Slakhamry], skalni skuliny nad Slakhamerskym mlynem (17. V. 1896 J. Vitousek, BRNU). — Olesnice,
Skiipského stran u obce (X. 1883 T. Clupek, PR, PRC; VII. 1884 T. Clupek, PRC). — Svojanov, skalni skuli-
ny (13. VIIL 1895 F. Zérnig, PRC). — Tisnov, btidlicové skaly v udoli ficky Bityska mezi obcemi Svatoslav
a Radoskov, ca 350-450 mn. m. (IX. 1942 J. Suza, PR, PRC). — Ti$nov, Suchomeliv mlyn na Libochovce
(2. V. 1928 J. Smarda, PR). — Tisnov, [Svatoslav], v udoli Bilého potoka mezi Smelcovnou a Spalenym
mlynem (16. X1. 1942 J. Smarda, PR). — Bystiice nad Perstejnem, udoli ¥icky [Bysttice] pod obci, 490 mn.
m. (VIIL. 1909 J. Podpéra, BRNM). — Zd'arec, Vratislavka (VIL. 1942 J. Smarda, BRNM). — Urbanov, mezi
balvany na vyslunné strani nad Dyji (10. X. 1965 J. Suhdjkovd, BRNU).— Tiebi¢, [Chlum], na rulovych
skalach v udoli Cichovského potoka (IX. 1932 J. Suza, BRNU). — Chlum, na skaléch na levém biehu Ci-
chovského potoka pod mlynem Lestinou (29. VIL. 1932 F. Jic¢insky, BRNU). — Blazkov, u Blahova mlyna
v udoli Bobruvky smérem k obci (VIL. 1903 M. Servit, PRC). — [Budislav], Kalibanka (18?? R. Traxler,
HR). — Straz [nad Nezarkou], rulové skaly na Nezarce u obce (VIIIL. 1852, 31. VIII. 1861 H. Leonhardi,
PR). — 68. Moravské podhiiri Vyso€iny: Tiebi¢ (7. VIIL 1895 E. Steiner, BRNM). — Tiebi¢, skaly (21.
VIII. 1902 s. coll., BRNM). — Ttebic, skalni sténa u Baraku pobliz obce (X. 1903 R. Pichauer, BRNU). —
Tiebic, skaly v Kozichovském zlebu u obce (X. 1905 R. Picbauer, OLM; V. 1906 R. Pichauer, BRNM). —
Trebié, na skalach u Tynského borovi (21. VI. 1911 R. Dvordk, BRNM; VI. 1912 R. Dvordk, PRC). — Tte-
bi¢, v udoli Jihlavky pod Vladislavou (1905 coll.?, BRNM; 1911 J. Suza, BRNU; VIII. 1913 J. Suza,
BRNU). — Trebi¢, rulové skaly u obce Vladislav, v tdoli Jihlavky u Stiibrnického mlyna, asi 400 m n. m.
(IX. 1929 J. Suza, BRNU). — Tiebi¢, zulové skaly v udoli u obce Vladislav-Stiizov, 400 m n. m. (IX. 1929
J. Suza, BRNU). — Tiebi¢, Dobra Voda, Vladislav, na granitovych skalach, 430 mn. m. (VIIL. 1930 J. Suza,
BRNU). - Ttebic, na zulovych skalach mezi Smrkema Vladislavou (IX. 1932 J. Suza, BRNU). — Ttebi¢, na
granitovych skalach v tdoli ficky mezi obcemi Dobra Voda a Vladislav, ca 400 mn. m. (VIIL. 1935 J. Suza,
PRC). — Tiebic¢, Stiizov, ve §térbinach rulovych skal v udoli nedaleko obce (13. XI. 1926 J. Suza, BRNU;
VIIL. 1932 J. Suza, BRNU; VIIIL. 1937 J. Suza, PR, PRC). — Ttebic, ve skalnich $térbinach nad Babskym
rybnikem (14. VIL. 1882 F. Zaviel, BRNM, PRC). — Ttebi¢, na zulovych skalach u Baby, 400 mn. m. (1931
J. Suza, BRNU). — Tiebi¢, [Konésin], na rulovych skalach v udoli Jihlavky u Konésinského mlyna, 370 m
n. m. (IX. 1930 J. Suza, BRNU). — Ttebi¢, [Ptacov], Ptacovsky zleb, zulové §térbiny skal, 420 m n. m. (IX.
1930 J. Suza, BRNU). — Tiebi¢, na granitu, Ptacovsky kopec, ca 450 m n. m. (IX. 1930 J. Suza, BRNU). —
Trebic, stérbiny zulovych skal v tidoli Libusin, ca 400 m n. m. (IX. 1929 J. Suza, BRNU). — Ttebic¢, na ska-
lach v udoli Jihlavky u Sokoli, ca 400 m n. m. (IX. 1929 J. Suza, BRNU). — Ttebic¢, na skalach v udoli feky
Marek [Markovka], 440 m n. m. (IX. 1930 J. Suza, BRNU). — Boskovice, ve §térbinach skal pod hradem
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v obci (28. V. 1932 s. coll., MP). — Vinohradek u Boskovic na mechatych slepencovych skalach ve smise-
ném lese na J svahu, ca 360 mn. m. (3. IX. 1946 J. Miiller, BRNU). — Bohunov, skaly nad silnici u obce (25.
VIL. 1964 F. Prochdzka, MP). — Tisnov, Rikonin, na rulovych skalach v udoli ficky Libochovky nedaleko
obce, 400 mn. m. (IX. 1927 J. Suza, BRNU; 8. 1X. 1942 J. Suza, PR, PRC). —Nové Mésto na Moravé, Oles-
nicka, na skalach v udoli Svratky u obce, 350 mn. m., (29. VIL. 1942 J. Suza, PRC). — [Podhradi nad Dyji],
udoli Dyje u Frejstejna (25. VIIL. 1915 A. Oborny, PRC). — Staré Hobzi (,,Althart*), udoli Moravské Dyje
(17. VIL. 1916 A. Oborny, PRC). — Bitov, ve skalnich §térbinach v udoli feky Dyje u obce (VIII. 1933
J. Suza, PR; IX. 1933 J. Suza, PRC). — Bitov, na rulovych skalach nedaleko obce v udoli feky Dyje, asi 360
mn. m. (22.1I1. 1932 J. Suza, BRNU). — Horni Kounice, na bfidlicovych skalach u Spaleného mlyna v udoli
ficky Rokytna (11. VIIIL. 1939 J. Suza, BRNU, PRC). — Namést’ [nad Oslavou], na amfibolitovych skalach
nad tokem Oslavy u mlyna Sktipina (18. VIIL. 1939 J. Suza, PRC). — Namést’ [nad Oslavou], skaly (1868
C. Romer, PR, PRC; VIII. 1881 A. Schwdder, BRNM). — Namést’ nad Oslavou, na rulovych skalach v udoli
feky Oslavy, u pradelny, 360 m n. m. (VIIL. 1931 J. Suza, BRNU). — Namést’ nad Oslavou, §térbiny skal,
v udoli Oslavy, u Kravi hory (2. III. 1930 J. Suza, BRNU). — Namést nad Oslavou, v lese Sedlecké obory na
amfibolitovych skalach, ca 350 mn. m. (23.11. 1930 J. Suza, BRNU). — Namést nad Oslavou, Sedlec, zulo-
vé skaly v lese u obce, asi 400 m n. m. (VIL. 1927 J. Suza, BRNU). — Kuroslepy, v lese na skale na levém
brehu Oslavy asi uprostfed mezi Skiipinskym a Senoradskym mlynem, 286 m n. m. (1. VIIL. 1940 M. Pe-
trait, PRC). — Biskupice, Ujezdsky mlyn, na biidlicovych skalach v udoli #icky Rokytna (IX. 1938 J. Suza,
PRC). — Biskupice, na rulovych skalach v udoli feky Rokytné, asi 400 m n. m. (IX. 1932 J. Suza, BRNU). —
Veverska Bityska, na rulovych skalach u obce, 300 m n. m. (VL. 1965 J. Dostal, PR). — Veverska Bityska,
ve Stérbinach Skalky, 300 m n. m. (18. VIIL 1929 J. Vybiralova, BRNU). — Tisnov, [Bélec], na rulovych
skalach v idoli B&le¢ského potoka (X. 1935 J. Smarda, PR). — Tisnov, Béleg, stérbiny skal v tidoli u obce
Bélec¢ (VII. 1928 J. Suza, BRNU; 26. V1. 1938 J. Podpera, BRNU; VIII. 1948 J. Suza, BRNU). — TiSnov,
Bora¢, na rulovych skalach u obce, ca 400 mn. m. (25. VIIL. 1939 J. Suza, PRC; VIIL. 1941 J. Suza, BRNU;
1942 J. Suza, PR, PRC). — Ti$nov, na skalach v udoli Svratky mezi obcemi Bora¢ a Doubravnik (VIII. 1928
J. Suza, BRNU). — Dolni Loucky, skaly pobliz zelezniéniho mostu u obce (9. XI. 1954 J. Dvordk, BRNM;
23. VII. 1984 J. Unar, BRNU). — Letovice, [Gdoli ficky] Kietinka mezi obcemi Bohuiiov a Huté (16. VI.
1938 J. Podpéra, BRNU). — Letovice, na amfibolitech u Bohunova v udoli Kietinky, asi 400 m n. m. (VII.
1936 J. Smarda, BRNU). — Tasov, syenitové skaly na strani u potoka Tasovicky S od kéty 430 u obce, ca
415 mn. m. (7. VL. 1972 J. Skryja, BRNU). — Holesin, na skalce u silnice pted obci (15. VII. 1980 M. Una-
rova, BRNU). —Mohelno, $térbiny granulitovych skal u Skryjského mlyna, 230 mn. m. (VIIL. 1931 J. Suza,
BRNU). — Mohelno, skaly v udoli Oslavy, u mlyna pfi cesté z Kralic (20. VI. 1920 S. Stané¢k, BRNU). —
Dolni Smréné-Bransouze, zulové skaly (IX. 1929 J. Suza, BRNU). — Znojmo, [Lukov], na fylitovych ska-
lach pod Novym Hradkem v udoli feky Dyje, asi 380 mn. m. (27. IIL. 1932 J. Suza, BRNU). — Rouchovany,
ve $térbinach rulovych skal v udoli Rouchovanky nedaleko obce, asi 350 mn. m. (V. 1932 J. Suza, BRNU).
— Tisnov, Mezihoti, skaly nad levym bfehem Loucky, asi 300 m n. m. (10. VII. 1929 K. Cejnek, BRNU). —
[Blansko], na syenitovych skalach u obce Klepacov (25. VIII. 1861 J. Kalmus, BRNU; 25. VIIL. 1864
J. Kalmus, PR; 1907 coll.?, BRNM, BRNU). — Blansko (VI. 1909 coll.?, BRNM; 1914 Thenius, BRNU). —
Blansko, ve $térbinach granitosyenitovych skal mezi zelezaiskou huti a Skalskym mlynem v udoli feky
Punkva, asi 350 m n. m. (28. X. 1933 F. Bily, [F1. Exs. Reipubl. Bohem. Slov., no 902/1I], BRNM, BRNU,
HR, LIM, MP, MZ, OLM, PR, PRC). — Blansko, na zulosyenitovych skalkach v tidoli Punkvy u obce (22.
X. 1934 F. Bily, PRC). — [Blansko], v udoli Punkvy, mezi [Starohrabéci] huti a Skalskym mlynem, skalky
za huti ve smrckach (24. VIII. 1930, E. Bily, BRNU). — [Blansko], v udoli Punkvy mezi huti a Skalskym
mlynemu Lazanek (19. I1I. 1930 F. Bily, BRNU). — Lazanky, udoli Punkvy (29. VIIL.1930 F. Bily, PRC). -
Adamov, na rulovych skalach v Josefovském udoli nedaleko obce, asi 400 m n. m. (28. XI. 1926 J. Suza,
BRNU). — Adamov, Josefovské udoli, kamenita sut’ mezi mostem a huti v Josefove (28. VIIL. 1927 F. Bily,
OLM). —[Adamov], Josefovské udoli, mezi huti a hajenkou (28. IX. 1927 F. Bily, BRNU). —[Adamov], Jo-
sefovské udoli, nad huti v Josefové (28. IX. 1927 F. Bily, BRNU). — [Adamov], na zulosyenitu v Josefov-
ském udoli, pred huti (28. X.1927 F. Bily, BRNU). — [Adamov], Josefovské udoli (s. d. Handcek BRNU;
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1928 F. Bily, PRC). — [Adamov], Josefovské udoli, nad zlibkem proti nemocnici (29. XI. 1929 F. Bily,
BRNU). — Adamov, ve skalnich §térbinach granitosyenitovych skal v Josefovském tidoli u obce, asi 350 m
n. m. (IX. 1933 F. Bily, [Fl. Exs. Reipubl. Bohem. Slov., no 902/I], BRNM, BRNU, HR, LIM, MP, MZ,
OLM, PR, PRC). — Adamov, Josefovské udoli (,,bei der Schweizerhiitte”) (10. V. 1934 O. Lenecek, PRC). —
Adamov, na granitovych skaldch v Josefovském udoli (12. V. 1935 V. Krist, BRNU). — Adamov, ve §térbi-
nach zulosyenitovych skal mezi obci a Josefovem (3. IX. 1938 F. Bily, OLM). — Adamov, Josefovské udoli
u obce, $térbiny skal proti Svycarng, ca 460 mn. m. (21. VIL. 1947 R. Dvorik, BRNM). — Adamov, skalky
nad Josefovou huti (9. VII. 1974, J. Unar, BRNU; 10. X. 1974 F. Kiihn, BRNU). — Babice u Brna, asi 300 m
za zelezni¢nim mostem smérem k Brnu, na skale u silnice, proti zastavee, 280 mn. m. (12. X. 1945 J. Miil-
ler, BRNU). — Babice [nad Svitavou], na skalach v udoli feky Svitava u zelezni¢ni zastavky (1960 F. Pro-
chdzka, MP). — 69a. Zeleznohorské podhiifi: Jankovice, skila v lese za vsi V silnice do Seniku (12. V.
1938 J. Hadac, MP). — [Piedhradi], Rychmburk u Skutée, skaly v Gidoli bliz byvalého mlyna (29. VI. 1936
J. Hadac, MP). — Vrbativ Kostelec, v lese Podskali (VIIL. 1941 Kavka, ROZ). — Nasavrky, [Pracov], na
skéle naproti hradu Stradovu, 380 mn. m. (24. V. 1942 E. Hadac¢ & R. Hendrych, PR, PRC). — Zumberk, na
skalach v Bohacove udoli u obce, ca 330 mn. m. (11. VIL 1945 R. Hendrych, PRC). — Zumberk, na skaléch
v lese v udoli Holetanky, Bohac¢ovy doly u obce, ca 300 mn. m. (11. VIL. 1943 R. Hendrych, PR). — Skute¢,
zulové skaly u obce (28. V. 1869 J. Freyn, BRNM). — Skute¢, KoSumberk, u obce (1936 E. Hadac,
BRNM). —69b. Se¢ska vrchovina: Tfemosnice, na skalach v Hedvi¢ing udoli u obce, asi400 mn. m. (2. V.
1947 E. Hadac, R. Hendrych & Z. Urban, PR). —[Tiemosnice], Hedvicino udoli (7. VIIL. 1952 R. Neuhdiusl,
MP). — 71a. Bouzovska pahorkatina: Cunin, ve Zleb& na skéle (s. d. F. Sedldcek, BRNU). — 71b. Drahan-
ska plosina: Sloup, skaly u obce (VIII. 1835 Welsch, BRNM). — 71c. Drahanské podhiifi: Naméest na
Hané, Stran Zabity v Hlubokém zlebé [Terezské tidoli] u obcee, droba, 350 m n. m. (24. IX. 1940 J. Otruba,
PRC; VIIL. 1941 J. Otruba, OLM; VII. 1945 J. Laus, OLM; VIII. 1947 J. Otruba, OLM). — Rousinov, na
slepencovych skalach v udoli Vitovicky zleb, 320 m n. m. (X. 1925 J. Suza, BRNU). — 72. Zab¥eZsko-uni-
¢ovsky val: Lastany-polesi (30. IX. 1955 B. Raynoch, OLM). — 73b. HanuSovicka vrchovina: Sobotin,
(,,Hohe Warte®) (10. IX. 1935 Knofl, PRC; 11.1X.1935 O. Lenecek, PRC). — 74a. Vidnavsko-osoblazska
pahorkatina: Zulova, vyslunné skaly u obce (1877 F. Vierhapper, PRC). — [Zulova], na zule u Frydberku
(VIII. 1927 J. Laus, OSM). — Javornik, na skalach u silnice z Javornika do Travné, kota 555, nad mostem
pres potok, ca 400 mn. m. (16. VIIL 1957 J. Vicherek, BRNU). — 75. Jesenické podhuii: Potstat, asi 2 km
JJV obce, udoli potoka Velicky na skale pfi silnici pobliz Vagnerova mlyna, asi 440 m n. m. (12. XI. 1983
Z. Hradilek, OLM). — Kruzberk, na skalach nad fi¢kou Moravice u Kruzberské piehrady, asi 430 mn. m. (9.
VL. 1977 B. Sula, OLM). — Vrbno [pod Pradédem], udoli Opavy u obce (28. VII. 1949 M. Souckovd,
BRNM). — Vrbno pod Pradédem (1867 Reinhardt, PRC). — [Bélkovice-] Lastany, polesi, prusek mezi odd.
3 a4 (30. IX. 1955 B. Raynoch, OLM).

Oreofytikum:

88a. Kralovsky hvozd: Hamry na Sumavé (1929 E. Giittler, PRC). — 90. Jihlavské vrchy: Récov, asi 1,5
km vysoky zulovy taras nad silni¢nim piikopem nad silnici Ridelov — Racov, asi 2 km J od obce Réacov, 710
mn. m. (3. X. 1943 J. Diener, PRC). — [Tieitice], Rostyn (s. d. K. Kupka, LIT). —91. Zdarské vrchy: [Vel-
ké Losenice], Zdar [nad Sazavou], Peperek, ve skalni skuling (29. VIIL. 1894 J. Vitousek, BRNU; 1897
F. Kovar, PR; 5. VIII. 1899 F. Kovar, PRC; 15. VIIL. 1900, 2. VIL. 1901 F. Kovar, PR).

Nelokalizované a Siroce pojaté lokality:

Stiedni Cechy (5. V.1929 V. Krajina, PRC). — Stiedni Cechy, na bidlicich v tidoli Kocaby ca 220 m n. m.
(9. V. 1947 J. Suza, PRC). — Na skalach v udoli Teplé (s. d. Grabowsky, PRC; 1908 E. Liebaldt, PR). —
Rozmital, Mariov, tdoli u obce (VI. 1911 coll.?, BRNM). — Morava, §térbiny granitovych skal v udoli feky
Libochovka, 450 mn. m. (IV. 1922 J. Suza, BRNU). — Morava, na rulovych skalach v udoli feky Zeletavky
(VIIL 1933 J. Suza, BRNU). — Klaster (,,Kloster) (2. IX. 1876 F. Zavrel, PRC).
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250 Ekrt: Asplenium x alternifolium v CR

Asplenium x alternifolium nothosubsp. heufleri

Termofytikum:
16. Znojemsko-brnénska pahorkatina: Znojmo, [Havraniky], Staré Vinice, (,,Konigsstuhl®) (15. VIIL.
1909 4. Oborny, PRC).

Mezofytikum:

371. Ceskokrumlovské PiedSumavi: Kamenny Ujezd, [Ran¢ice], Rangicka strouha u obce, skalky 0,5 km
S od kaplicky u koty 488 na pravém biehu potoka (28. VIL. 1960 D. Blazkova, CB). —41. Stfedni Povltavi:
Cernovice [ziejmé& Cernolice] u Jiloviité, na skale pti potoce u vsi (18. VIL 1880 J. Velenovsky, PRC). —
Kamyk nad Vltavou, skaly nad VItavou u osady Roviste, 280 mnm,49°39'40" N, 14°1521" E (1.1V. 2007
L. Ekrt, PRC, herb. L. Ekrt). — 63a. Zambersko: Litice nad Orlici, vnitini strana vnéjsi obvodové zdi na zii-
ceniné hradu Litice, 440 m n. m. (2002 J. Mertlik, herb. L. Ekrt; 22. IX. 2002 L. Ekrt, herb. L. Ekrt). —
68. Moravské podhiii Vysoliny: Brno, zulosyenitové skaly v Josefovském udoli (1906 4. Wildt,
BRNM). — Adamov, u Svycarny na zlebu (1906 A. Wildt, BRNU). — Brno, na zule u Adamovského [Jose-
fovského] tdoli (VI. 1910 A. Wildt, BRNU). — Brno, Adamov, ve §térbinach zulosyenitovych skal v Jose-
fovském udoli, nedaleko obce, asi 400 m n. m. (28. XI. 1926 J. Suza, BRNU, PRC). — Adamov,
zulosyenitové skalky nad huti v Josefové (10. VIIL. 1935 F. Bily, PRC).

Polozky A. x alternifolium nothosubsp. heufleri ze zahranici uloZené v ¢eskych herbarich revidova-
nych autorem

Rakousko
Tyrolsko, Meran, zulova zed’, mezi Molten a Vilpian (1858 E. Rosenstock [Dorfler Herb. Norm., no 3681],
PR, PRC [,,polozka“ je pouze xerokopie!]).

Ukrajina
Podkarpatska Rus, Sevlug, ve §térbinach andesitovych skal na Cerné hote u obce, ca 250 m n. m. (14. VIIL
1935 J. Suza, BRNU, PR, PRC). — Sevlus, kopecky nad méstem (VIIL. 1936 J. Smarda, PR).

Slovensko

Vtaénik, Podhradie u Prievidzi, ve §térbinach andezitovych skal hory Ordékovo nad obci, ca 650 m n. m.
(21. VIII. 1930 J. Suza, BRNU).
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Abstract

Dryopteris carthusiana agg. is a taxonomically intricate group of temperate
ferns composed of one diploid (D. expansa) and two allotetraploid (D.
carthusiana and D. dilatata) species in Central Europe. Overall phenotypic
similarity, large plasticity, and the incidence of putative interspecific hybrids
have led to a continuous dispute concerning species circumscription and
delimitation. We used flow cytometry and multivariate morphometrics to
assess the level of phenotypic variation and the frequency of hybridization in
a representative set of Central European samples covering all recognized
species and hybrids. Flow cytometric measurements revealed unique genome
sizes in all species/hybrids, allowing easy and reliable (notho)taxa
identification. A set of taxonomically informative morphological characters
was then selected based on the results of morphometric analyses. While
determination of D. carthusiana usually did not pose much of a problem,
differentiation between D. expansa and D. dilatata was more challenging.
Different species often formed mixed populations, providing opportunity for
interspecific hybridization. The frequency of particular hybrid combinations
differed dramatically and depended primarily on evolutionary relationships
whereas ploidy level had only a little effect. Collectively, our study
introduces a new and robust character (genome size) for taxonomic decision-
making in the D. carthusiana complex, and thus represents a significant step
forward in resolving taxonomic complexities in this important component of
the temperate fern flora.
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Introduction

Hybridization has long been recognized as a prominent force in plant
speciation, with up to 70% of extant plants being descendants of interspecific
hybrids (Whitham et al., 1991). Hybridization can have several important
evolutionary consequences, including increased genetic diversity, the origin
of new ecotypes and taxa, and the reinforcement or breakdown of
reproductive barriers (Rieseberg, 1997). However, interspecific crossing may
not always be a source of genetic and functional novelty, because resulting
hybrids can suffer from reduced fitness and thus merely represent
evolutionary dead ends (Seehausen, 2004). Similarly, the detrimental effect
of hybridization on the genetic integrity of rare species has been repeatedly
documented (Levin et al., 1996). From the taxonomic point of view, species
prone to interspecific hybridization often pose serious problems because gene
flow may blur species boundaries and affect levels of variability in natural
populations. Moreover, hybrids may not be phenotypically intermediate but
may share different traits differentially with their parents, for instance if
backcrossing is asymmetric (Rieseberg, 1995). Considering the ploidy level
of putative parents, homoploid and heteroploid hybridization can be
distinguished (Grant, 1971; Rieseberg, 1997). While the former type of
hybridization is usually quite easy to detect because of the intermediate
number of chromosomes (e.g., using conventional karyological techniques),
recognition of homoploid crosses is a more challenging task (Rieseberg and
Carney, 1998; Kron et al., 2007). Nevertheless, the last decade has seen
significant advances in the understanding of patterns and dynamics of hybrid
speciation, catalyzed mainly by the advent of novel molecular approaches
(Hegarty and Hiscock, 2005; Uyeda and Kephart, 2006).

One of the taxonomically intricate plant groups whose structure has been
significantly affected by interspecific hybridization (often coupled with
genome duplication) is the woodfern (Dryopteris Adans., Dryopteridaceae,
Pteridophyta). In temperate regions, Dryopteris belongs among the most
hybrid-prone genera, with almost every combination of species pairs
recorded (Wagner, 1971) as well as some intergeneric hybrids (Wagner et al.,
1992). A paradigmatic example in Central European flora is the Dryopteris
carthusiana (formerly D. spinulosa) complex. This conspicuous component
of temperate woodlands consists of one diploid (2n = 2x = 82) species D.
expansa (C. Presl) Fraser-Jenk. et Jermy and two tetraploids (2n = 4x = 164),
D. carthusiana (Vill.) H. P. Fuchs and D. dilatata (Hoffm.) A. Gray. The
latter (allo)tetraploid is believed to be derived from a cross between D.
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expansa var. alpina (Moore) Viane and D. intermedia subsp. maderensis
(Alston) Fraser-Jenk. (Gibby and Walker, 1977; Viane, 1986; Krause, 1998),
while D. carthusiana is thought to combine genomes of D. intermedia
(Muhlenberg ex Willdenow) A. Gray subsp. intermedia from North America
and D. stanley-walkeri Fraser-Jenk. from the Himalayas (Wagner, 1971;
Hutton, 1992; Werth and Lellinger, 1992; Fraser-Jenkins, 2001). The species
are classified in the section Lophodium (Newman) C. Chr. ex H. Ito6 (Fraser-
Jenkins, 1986), which includes ferns with large, 2-3(-4)-pinnate, widely
triangular-lanceolate fronds, and bicolored or concolorous basal petiole
scales. Formerly, D. cristata (L.) A. Gray was also a part of the D.
carthusiana group (e.g., Walker, 1955, 1961; Widén et al., 1967), however,
more recent treatments have placed D. cristata into the separate section
Pandae Fraser-Jenk. (Fraser-Jenkins, 1986). Considering the distinct
morphological differences and ecological preferences of D. cristata, we
followed the modern concept and omitted this taxon from our study despite
its close phylogenetic relationship with the D. carthusiana group (Gibby and
Walker, 1977).

The characteristics of petiole scales and pinnule margins, shape and color
of the frond, and the presence and amount of glandular hairs are some of the
diagnostic characters used for species recognition (Dostdl et al., 1984; Fraser-
Jenkins, 1993; Frey et al., 1995). However, overall phenotypic similarity,
large plasticity, and interspecific hybridization make unambiguous species
determination difficult. Important implications for the taxonomy of the group
had the discovery that interspecific hybrids are sterile and produce only
aborted, irregularly-shaped spores (Manton, 1950; Wagner and Chen, 1965;
Widén et al., 1967; Fraser-Jenkins, 1977; Jessen and Rasbach, 1987;
Leonhards et al., 1990). During the years, all three possible hybrid
combinations within the D. carthusiana group have been collected in the
field, though with markedly different abundances. Quite a few records exist
for D. xambroseae Fraser-Jenk. et Jermy (= D. dilatata x D. expansa) and D.
xdeweveri (Jansen) Jansen et Wachter (= D. carthusiana x D. dilatata) from
western and northern Europe (Dopp and Gitzi, 1964; Widén et al., 1967;
Benl and Eschelmiiller, 1970; Pickos, 1974; Fraser-Jenkins, 1977; Leonhards
et al., 1990); more recently, these hybrids have also been repeatedly
confirmed in Central and eastern Europe (Holubova, 2006; Ivanova, 2006;
Ekrt and Ptbal, 2008). On the other hand, Dryopteris xsarvelae Fraser-Jenk.
et Jermy (= D. carthusiana x D. expansa) is much more rare and occasional
reports on its occurrence come only from Finland (Widén et al., 1967; Sorsa
and Widén, 1968), Scotland (Corley and Gibby, 1981) and the island of
Riigen in Germany (Jessen and Rasbach, 1987). Nevertheless, even before
records from the wild, the hybrid was synthesised experimentally (Walker,
1955).
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In addition to the standard evaluation of morphological variation, the
group has also been subjected to several cytological and chemotaxonomic
analyses (Tryon and Britton, 1966; Widén et al., 1967; Sorsa and Widén,
1968; Widén and Sorsa, 1968; Widén et al., 1970; Britton, 1972; Gibby and
Walker, 1977; Pickos-Mirkowa, 1979, 1987, 1993; Benl and Eschelmiiller,
1983; Gibby, 1983). Conventional chromosome counts provided robust
evidence for heteroploid hybridization (Manton, 1950) while studies of
chromosome pairing during meiosis in both natural and artificial hybrids shed
some light on species relationships (Manton and Walker, 1953; Walker,
1955, 1961). In recent years, another cytogenetic character, genome size, has
become easily available (Leitch and Bennett, 2007). The knowledge that
genome size is usually constant within the same taxonomic entity
(Greilhuber, 2005) but may vary tremendously even among closely related
taxa (Bennett and Leitch, 2005) provides a foundation for employing genome
size as an important taxonomic marker. Indeed, this character has proven
successful in resolving complex low-level taxonomies, delimiting species
boundaries, and revealing cryptic taxa (Dimitrova et al., 1999; Mahelka et
al., 2005; Kron et al., 2007; Suda et al., 2007). Despite its potential
taxonomic value, genome size has largely been neglected in the
biosystematics of ferns in general (but see Bure§ et al., 2003; Ekrt and Stech,
2008), and of the D. carthusiana group in particular. The Plant DNA C-
values database (Bennett and Leitch, 2005) harbours only four estimates for
the whole genus Dryopteris, including the value for D. dilatata (1C = 8.05
pg), as determined by Feulgen microdensitometry.

In this study, we used relative genome size data together with methods of
multivariate morphometrics to obtain new insights into phenotypic variation
and the frequency of interspecific hybridization in the D. carthusiana group
in Central Europe. Three main questions were addressed: 1) What is the level
of genome size variation in the group? Can genome size be used as an
informative marker for taxonomic decision-making? 2) Which phenotypic
traits are correlated with different genome size categories? What are the
species/hybrid-specific morphological characters? 3) What is the abundance
and distribution of particular species/hybrids in the area studied?

Material and Methods

Plant material

Plants were collected in the field between 2003 and 2007. A total of 85
localities were included in the study (Fig. 1; see Appendix 1 for locality
details), majority of which came from the Czech Republic (76 localities).
Additional samples originated from Germany (five localities), Slovakia (three
localities), and Austria (one locality). Special attention was paid to localities
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where more species grew in sympatry (to assess the frequency of
hybridization) and localities with the anticipated occurrence of D. expansa
(i.e., a comparatively rare member of the complex). The number of samples
per locality varied from one to 81, reflecting both the population structure
(uniform vs. mixed populations) and locality size. Collectively, 858 plants
were available, involving all species and hybrid combinations (D.
carthusiana — 237 samples; D. dilatata — 244 samples; D. expansa — 277
samples; D. xambroseae — 82 samples; D. xdeweveri — 16 samples; D.
xsarvelae — 2 samples). Herbarium vouchers are kept in PR and PRC. Plants
from Germany were deposited in the private herbarium of S. Jessen
(Chemnitz).
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Fig. 1. Geographic distribution of 83 studied populations from the Dryopteris carthusiana
group in Central Europe. CZ = Czech Republic, SK = Slovakia, AT = Austria, DE =
Germany. Two additional localities from the Riigen island, Germany are not shown.

Flow cytometry

Relative genome sizes were estimated by flow cytometry (FCM) using the
two-step methodology originally developed by Otto (1990). The protocol
generally followed DoleZel ef al. (2007). Briefly, approximately 4.5 cm” of
fresh pinna tissue devoid of sori from the analyzed sample was chopped
together with leaf tissue of the internal standard, using a sharp razor blade, in
a Petri dish containing 0.5 ml of ice-cold Otto I buffer (0.1 M citric acid,
0.5% Tween 20). The suspension was filtered through a nylon mesh (42-pum)
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and incubated for 20 min at room temperature, with occasional shaking.
Samples were stained with 1 ml of Otto II buffer (0.4 M Na,HPO, . 12 H,0)
supplemented with AT-selective fluorochrome DAPI (at a final concentration
of 4 pg/ml) and B-mercaptoethanol (final concentration of 2 pg/ml). The
staining lasted 1-2 min at room temperature, after which the relative
fluorescence intensity of 3000-5000 particles was recorded on a Partec PA 11
flow cytometer (Partec GmbH, Miinster, Germany) equipped with a mercury
arc lamp for UV excitation. Vicia faba 'Inovec' (2C = 26.90 pg; Dolezel et
al., 1992) was selected as an appropriate primary internal reference standard
(with genome size close to but not overlapping with that of most samples). A
secondary reference standard (Pisum sativum 'Ctirad’; 2C = 9.09 pg, Dolezel
et al., 1998) was used in analyses of D. xsarvelae. Resulting values were
recalculated to the fluorescence intensity of Vicia faba (using a mean Vicia /
Pisum ratio of 3.14, based on eight replications on different days). A
karyologically-confirmed plant of D. expansa (n = 41"; counted by V.
Jarolimova, Prtihonice) from the Czech Republic, Kostelni Myslova, Velky
Hulist'sky pond (loc. 40) was used to interpret FCM results. In addition, the
number of chromosomes in D. Xsarvelae from the island of Riigen (locs. 84
and 85) was previously determined by Jessen and Rasbach (1987).

Multivariate morphometrics

A subset of 609 plants, representing all species and hybrids except D.
xsarvelae, was subjected to morphometric analyses (D. carthusiana — 209;
D. dilatata — 188; D. expansa — 163; D. xambroseae — 37; D. xdeweveri —
12; see Appendix 1). Only individuals with well-developed sori were
considered. A total of 39 quantitative characters (21 primary characters and
18 ratios; see Appendix 2) were measured and scored on dry herbarium
vouchers. In addition, spore color was also recorded. All characters
previously used for taxa recognition (e.g., Pigkos-Mirkowa, 1979; Chrtek,
1988; Ekrt, 2000; Kubat et al., 2002) were included, as well as additional
potentially informative traits chosen on the basis of our own observations.

Morphometric data were analyzed with the SAS 8.1. package (SAS
Institute, Cary, NC, USA) using the procedures CANDISC, CORR,
DISCRIM, PRINCOMP and UNIVARIATE (see Rosenbaumovi et al., 2004
for details). In discriminant analyses, individual plants were selected as
operational taxonomic units (OTUs), and genome size with spore fertility
(v21) defined particular taxonomic groups (species / hybrids). Because the
distribution within groups was not multivariate normal, the non-parametric k-
nearest-neighbour method was employed (Klecka 1980). Discriminant power
was determined by cross-validation. Various modifications of discriminant
analyses (all species and hybrids together / parental species only / hybrids
only / parental species with a corresponding hybrid) were performed.
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Differences in genome size values (relative fluorescence intensities) were
tested with a general linear model (procedure GLM) due to unbalanced data
design.

Results

Genome size variation

Flow cytometric analyses of 858 Dryopteris plants yielded high-resolution
histograms with distinct peaks of the sample and the internal reference
standard, and with little background signal (Fig. 2). Average coefficients of
variation of GO/G1 peaks of the analyzed sample and internal reference
standard were 2.67% (range 1.37-5.89) and 2.36% (range 1.18-4.44),
respectively. Table 1 summarizes relative fluorescence intensities for all
species and hybrids in the D. carthusiana group. The estimated values
differed significantly (GLM procedure, F = 15914; p < 0.0001) and were
(notho)taxon-specific. In fact, relative fluorescence intensities for particular
(notho)taxa were mostly non-overlapping; the only exception was
D. carthusiana and D. xambroseae, with an average difference of about
4.7%. Nevertheless, their variation intervals overlapped only non-
significantly (Mann-Whitney U test, Z = 9.64; p < 0.0001). There was perfect
congruence between actual (= measured by FCM) and theoretical (=
calculated from the data of putative parents) relative genome size values of
hybrid plants; the difference never exceeded 2.5%.

Table 1. Relative fluorescence intensities of 858 individuals corresponding to three parental
species and their hybrids from the D. carthusiana group. Isolated nuclei were stained with
DAPI, and Vicia faba 'Tnovec' (2C = 26.90 pg) was set as a unit value.

Taxon DNA | Relative fluorescence | No. of samples
ploidy intensity (mean +
level SD)
D. expansa 2X 0.815 +0.020 277
D. carthusiana 4x 1.163 £ 0.014 237
D. dilatata 4x 1.408 +0.019 244
D. xsarvelae 3x 0.980 £ 0.015 2
(= D. carthusiana x D. expansa)
D. xambroseae 3x 1.111 £0.022 82
(= D. dilatata x D. expansa)
D. xdeweveri 4x 1.254 £0.028 16
(= D. carthusiana x D. dilatata)
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Fig. 2. Representative flow cytometric histograms documenting the estimation of relative
genome sizes in (notho)taxa from the D. carthusiana group. Flow analyses of (A) D.
carthusiana, (B) D. dilatata, (C) D. expansa, (D) D. xdeweveri, and (E) D. xambroseae
together with Vicia faba as an internal reference standard (marked by an asterisk). (F)
Simultaneous analysis of (notho)taxa with the most similar genome sizes: D. xambroseae
and D. carthusiana (labelled as ExD and C, respectively). Simultaneous analyses of parental
taxa and their putative hybrids: (G) D. carthusiana, D. xdeweveri and D. dilatata (labelled
as C, H and D, respectively) and (H) D. expansa, D. xambroseae and D. dilatata (1abelled as
E, H and D, respectively). Nuclei from all samples were simultaneously isolated, stained
with DAPI and analyzed.

Species abundance and hybrid frequency

All three species from the D. carthusiana complex together with all putative
hybrid combinations were recorded in the area studied. Dryopteris
carthusiana and D. dilatata were common components of deciduous broad-
leaved, mixed and coniferous forests from lowlands to mountain regions (see
Appendix 1). Diploid D. expansa also occurred in abundance (ca. 66% of
localities), mainly in higher altitudes and/or at various humid stands such as
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bottoms of deep valleys or alder forests. Interspecific hybridization was quite
a common phenomenon; hybrid plants grew at 39 out of 85 localities (46%)
and accounted for 11.7% of all samples (100 individuals). The frequency of
particular hybrid combinations, however, differed markedly. The most
common nothotaxon was D. xambroseae (= D. dilatata x D. expansa), which
occurred in most localities where both parental species grew in sympatry
(altogether, this hybrid was recorded in 32 localities). Other crosses seem to
be much rarer in the wild. The homoploid hybrid D. xdeweveri (= D.
carthusiana x D. dilatata) was observed in nine localities, particularly in
moist alder or beach forests, while D. xsarvelae (= D. carthusiana x D.
expansa) only occurred at two previously known sites.

Different parental species and/or their hybrids often grew together in the
same locality. In fact, sympatric occurrence was observed in nearly three-
quarters of localities (46 out of 62) from which more samples were available.
The most blatant example was population no. 40 (Czech Republic,
Ceskomoravskad vrchovina, village of Kostelni Myslova, alder forest near
Velky Hulist'sky pond), where all but one (notho)taxon (D. xsarvelae) were
recorded.

Morphometric analyses

Phenetic relationships among individual Dryopteris plants were visualized by
principal component analysis (PCA). Particular taxa / hybrids usually showed
quite high variation and formed loose, more or less overlapping clusters
(results not shown).

Discriminant analyses were employed to select a set of characters that
allowed the best separation of a-priori defined groups of objects (i.e., species
and hybrids characterized by relative genome sizes) and to determine the
proportion of correctly classified objects. Discriminant analysis of all OTUs
(i.e., three parental taxa and two hybrids) revealed three distinct clusters (Fig.
3): (1) plants corresponding to D. carthusiana, (ii) plants corresponding to D.
expansa + D. dilatata, and (iii) hybrid individuals: D. xambroseae + D.
xdeweveri. Despite a high number of analyzed groups (five different OTUs),
a very high rate of correctly classified objects was achieved (nearly 96%;
Table 2). Because hybrid plants were unambiguously delimited based on
aborted spores, separate analyses of parental species and hybrids were
performed in the next step.
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Table 2. Results of classificatory discriminant analysis of 609 individuals
corresponding to three parental species and two hybrids from the Dryopteris
carthusiana group. C = D. carthusiana, D = D. dilatata, E = D. expansa, D x
E = D. xambroseae, C x D = D. xdeweveri.

Actual Predicted group membership

group (number of observations / percent classified into groups)
membership D E C DxE CxD
D 180/95.7 8/4.3 - -

E 15/9.2 148 /90.8 -

C - - 209 /100.0 -

DxE - 37/100.0 -
CxD - - 1/8.3 11/91.7

Discriminant analysis of three parental species corresponded well with the
results of the whole data set. Once again, D. carthusiana formed an isolated
cluster (all individuals correctly classified) while about 5% of individuals
corresponding to D. dilatata | D. expansa were not assigned to the correct
group. The characters most tightly correlated with the first canonical axis
(presented in a decreasing order) and thus separating D. carthusiana from the
other two species were: v33 (length of the dark central stripe / total length of
the petiole scale), v18 (length of the dark central stripe on the scale), v16
(Iength of the petiole scale), v19 (glandularity of the rhachis), v2 (width of
the leaf lamina), v17 (scale width), and v6 (length of the lowermost pinna).
The second canonical axis discriminated between the phenotypically similar
D. dilatata and D. expansa. The following characters contributed most to this
division: v17 (scale width), v28 (length of the basal basiscopic pinnula of the
lowermost pinna / length of the lowermost pinna), v32 (length/width of the
petiole scale), v33 (length of the dark central stripe / total length of the
petiole scale), v31 (length of the basal basiscopic pinnula of the lowermost
pinna / length of the basal acroscopic pinnula of the lowermost pinna), v27
(Iength of the basal basiscopic pinnula of the lowermost pinna / lamina
length), and v7 (length of the basal basiscopic pinnula of the lowermost
pinna).

Hybrid plants (D. xambroseae and D. xdeweveri) can be successfully
discriminated based on scale characters (v18 — length of the dark central
stripe, v33 — ratio between the length of the dark central stripe and the total
length of the scale, and v16 — length of the scale), glandularity of the rhachis
(v19), and length / width of the leaf lamina (v22).

Appendix 3 summarizes descriptive statistics of 13 taxonomically most
informative characters for the three parental species and two hybrids from the
D. carthusiana group.
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Fig. 3. Canonical discriminant analysis of 609 individuals representing three parental species
and two hybrids from the Dryopteris carthusiana group.

Discussion

The present work aimed to evaluate phenotypic variation and assess the
frequency of interspecific hybridization in a taxonomically challenging fern
group, Dryopteris carthusiana agg. The major novelty of our study lies in
introducing a new and independent character — relative genome size, as
determined by FCM - for taxonomic decision-making and in characterizing
every individual involved. Our investigation was stimulated by the fact the
genome size is usually remarkably stable within the same taxonomic entity
(Greilhuber, 2005), while it often varies between different taxa (Bennett and
Leitch, 2005). Consequently, genome size can be employed as a useful
marker for resolving taxonomic complexities, circumscribing the species,
and/or unravelling cryptic diversity (Kron et al., 2007). During the past
decade, such promise has been realized in taxa delimitation at subspecific
(Dimitrova et al., 1999), specific (Mishiba et al., 2000), sectional (Zonneveld,
2001), and subgeneric (Obermayer et al., 2002) levels. An added benefit of
genome size data is that they can also be used to differentiate between
parental taxa and their hybrids, provided there are sufficient differences in the
amount of nuclear DNA. This approach can be successfully applied even in
groups with the same number of chromosomes, when traditional karyological
treatments would be in vain (e.g., Jeschke et al., 2003; Mahelka et al., 2005).
Flow cytometric analyses of a representative set of Dryopteris carthusiana
agg. samples from Central Europe revealed large differences in relative
genome size among the three species constituting this group. Average
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fluorescence intensities of two tetraploid species (D. carthusiana and D.
dilatata) differed by 21%, while diploid D. expansa possessed a 43% smaller
genome than D. carthusiana (the tetraploid with the smaller amount of
nuclear DNA). Such differences in genome size not only allowed
unambiguous determination of the species but also reliable detection of
interspecific hybrids of any parental combination. The closest fluorescence
values were found between D. carthusiana | D. xambroseae and D.
carthusiana | D. xdeweveri (average differences 4.7% and 7.8%,
respectively). Nevertheless, such plants can be easily discriminated by
observing spore quality (well developed in D. carthusiana while aborted in
hybrids). Collectively, the obtained data on genome size variation allow us to
conclude that flow cytometry provides a powerful tool for reliable
identification of species and hybrids in the D. carthusiana complex. In this
fern group, neither conventional phenotype-based taxonomy nor conventional
karyology can be easily used to recognize the (notho)taxa due to considerable
phenotypic plasticity and the difficulties inherent in counting high numbers
of chromosomes, respectively.

All (notho)taxa from the D. carthusiana group were recorded in the area
studied. Common sympatric growth of various species / hybrids and a high
incidence of interspecific crosses are among the results that deserve special
attention. Only 16 out of 62 localities from where multiple fern samples were
available contained a single species / hybrid. The taxonomic composition in
other localities was as follows: two (notho)taxa — 24 localities, three
(notho)taxa — 11 localities, four (notho)taxa — 10 localities, five (notho)taxa —
1 locality. The most frequent (notho)taxa combination was D. expansa + D.
xambroseae, found in 12 localities. It should, however, be noted that the
actual frequency of mixed populations may be even higher and more
representative sampling would plausibly reveal other (notho)taxa at least in
some seemingly uniform populations. Therefore, a potential occurrence of
more (notho)taxa should always be carefully considered in any research
involving the D. carthusiana complex.

Significant differences in relative genome size between different species
allowed a reliable assessment of the frequency of interspecific hybridization.
In fact, Dryopteris is considered one of the most hybrid-prone fern genera in
temperate regions, as evidenced by 21 and 25 different hybrid combinations
reported from Europe (Dostél et al., 1984) and North America (Montgomery
and Wagner, 1993), respectively. However, the putative hybrids were almost
exclusively identified based on morphological characters while more robust
data (e.g., karyological and/or molecular) supporting their existence are often
lacking. In our study, we definitely detected hybrid individuals in nearly half
of the localities (39 out of 85) subjected to FCM investigation. This is
certainly a much higher incidence of interspecific hybridization than could be
expected based on previous works. For example, some studies have not
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reported any crosses (e.g., Widén et al., 1968; Pigkos-Mirkowa, 1979; Seifert
and Holderegger, 1995), while others found only a single hybrid fern (e.g.,
Dopp and Giitzi, 1964; Benl and Eschelmiiller, 1970; Fraser-Jenkins, 1977;
Leonhards et al., 1990). Triploid Dryopteris xambroseae (= D. dilatata x D.
expansa) was the most common hybrid combination, detected in 32 localities
(82 individuals altogether). Despite the identical number of chromosomes in
putative parental species, D. xdeweveri (= D. carthusiana x D. dilatata)
occurred much more rarely, being recorded only in nine localities (16
individuals altogether). Previous morphology-based taxonomic treatments
(e.g., Chrtek, 1988) claiming the abundance of this nothotaxon should
therefore be considered with caution in light of the current findings.
Nevertheless, D. xdeweveri is likely distributed throughout Europe as
indicated by reports of karyologically-verified plants (Walker, 1955; Sorsa
and Widén, 1968; Widén et al., 1970; Leonhards et al., 1990). The last hybrid
combination, D. Xsarvelae (= D. carthusiana x D. expansa), is extremely
rare and only two individuals from two previously known localities (Jessen
and Rasbach, 1987) were available. A relatively high proportion of hybrid
individuals in mixed populations raises some doubts about the accuracy of
some earlier studies that compared the population structure, dynamics,
competitive ability, and/or phenotypic plasticity of co-existing Dryopteris
species but neglected interspecific hybridization (e.g., Riink et al., 2004,
2006; Riink and Zobel, 2007). Anyway, the actual frequency, dynamics, and
evolutionary role of Dryopteris hybrids in natural populations remain
enigmatic and deserve further investigation.

Marked differences in the frequency of particular hybrid combinations can
be explained by different evolutionary relationships of the putative parental
taxa and/or by different breeding systems of their gametophytes. Considering
certain genome homology between D. expansa and D. dilatata (the former
diploid is believed to be one of the progenitors of the allotetraploid D.
dilatata; Gibby and Walker, 1977; Viane 1986; Krause 1998), extensive
interspecific hybridization seems to be legitimate. An analogous situation is
known in North America, where allotetraploid D. carthusiana easily
hybridizes with its diploid ancestor D. intermedia, giving rise to a common
and widespread hybrid D. xtriploidea Wherry (Tryon and Britton, 1966;
Xiang et al., 2000). In addition, diploid and polyploid Dryopteris species
often differ in breeding systems and associated sex expression in their
gametophytes. While the majority of diploids possess an outcrossing (or
mixed) mating system, polyploids are predominantly selfing (Soltis and
Soltis, 1987, 1990; Soltis et al., 1988; Masayuma and Watano, 1990; Xiang
et al., 2000; Flinn, 2006). Therefore, the largely selfing breeding system in
tetraploid D. carthusiana and D. dilatata (Xiang et al., 2000; Flinn, 2006)
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likely impedes interspecifc hybridization, which agrees with the low number
of crosses (D. xdeweveri) revealed in the present study.

A clear delimitation of species and hybrids in our study opened the way
for a critical assessment of phenotypic variation and allowed us to select a set
of species-specific morphological characters. Unlike previous studies, which
either exclusively used subjective morphological criteria for species
recognition (e.g., Nannfeldt, 1966; Widén et al., 1967; Benl and
Eschelmiiller, 1983) or karyologically examined only a few individuals (e.g.,
Widén et al., 1970; Nardi, 1976; Pickos-Mirkowa, 1979; Leonhards et al.,
1990), our approach involved careful and unambiguous assignment of all
samples to a particular species / hybrid based on the relative genome size.
Therefore, we consider the present morphometric results and taxonomic
conclusions as highly robust and reliable. The results of discriminant
analyses showed that D. carthusiana is phenotypically a well-defined species
that possessed several unique characters and whose determination is usually
clear. On the other hand, differentiation between D. expansa and D. dilatata
is much more challenging, and some individuals will likely be misclassified
even if a set of characters with the highest discrimination power will be used.
The taxonomically most informative characters in the D. carthusiana group
include scale characteristics (length and width of the scale, and the length of
the dark central stripe), size of the leaf lamina together with the size and
relative proportions of certain lamina parts (e.g., characteristics of the
lowermost pinna, the basal basiscopic pinnula of the lowermost pinna, etc.),
and the glandularity of the rhachis. Despite showing a high degree of overall
morphological similarity with putative parental species, hybrid fern can be
quite easily recognized by the high proportion of aborted spores. Therefore,
only fertile specimens allow reliable determination. All Central European
members of the D. carthusiana groups (except the very rare hybrid D.
xsarvelae) can be determined according to the following determination key:

12 SPOTES ADOTTIVE ..eeiuiiiiiiiiieiiiieeite ettt ettt ettt s e eas 2
1b Spores Well-developed .......ccoccvieeriieeiiieeieeeie e 3
2a Rhachis sparsely glandular; petiole scales (8—)11-13(-=16) mm long, with
distinct, (6.5-)8.5-11(-13.5) mm long dark central stripe, usually
extending to the upper half of the scale (occasionally up to the apex);
lamina (0.9-)1.5-1.8(—1.9)-times longer than wide ...........c.ccceevveeennnennne
D. xambroseae Fraser-Jenk. et Jermy (= D. dilatata x D. expansa)
2b Rhachis densely glandular; petiole scales (6—)8—10.5(-13.5) mm long,
concolorous or with (2—)3-4(—6.5) mm long dark central stripe, typically
terminating in the lower half of the scale; lamina (1.6-)1.7-2.1(-2.4)-
times longer than Wide .........cccccveeiiiieriieeiiieeieeee e
D. xdeweveri (Jansen) Jansen et Wachter (= D. carthusiana x D. dilatata)
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3a Petiole scales (4—)5-6(-8.5) mm long, concolorous; rhachis glabrous or
very scarcely glandular (1-6 glands per rhachis); lamina (10-)15-20(-35)
cm wide, the lowermost pinna (4.5-)7-10(—17.5) cm long ..........c.........
D. carthusiana (Vill.) H. P. Fuchs
3b Petiole scales (6.5—)11-14(-17) mm long, with distinct dark central stripe;
rhachis densely glandular; lamina (14-)22-30(-41) cm wide, the
lowermost pinna (7—)10.5-15(=21) cm long .....ccccvveviiiiiviiiiiniieiieeeen, 4
4a Petiole scales (1.5-)3—4(-12) mm wide, (1.0-)3.2-4.2(-9.3)-times longer
than wide, the dark central stripe often extending up to the apex (covering
(65-)90-100% of the scale length); basal basiscopic pinnula of the
lowermost pinna (2—)3.5-5.5(-9) cm long, its ratio to the lowermost pinna
(0.15-)0.35-0.45(-0.70); spores dark brown ..........ccceeeeueeercreeenreeenneenns
D. dilatata (Hoffm.) A. Gray
4b Petiole scales (2.5-)4.5-5.5(-7.5) mm wide, (1.9-)2.4-2.8(—4.7)-times
longer than wide, the dark central stripe usually not extending up to the
apex (covering (40-)70-90(-100)% of the scale length); basal basiscopic
pinnula of the lowermost pinna (2.5-)5.5-7.5(-10.5) cm long, its ratio to
the lowermost pinna (0.25-)0.45-0.55(-0.65); spores yellowish to light
|03 0107 s USRS
D. expansa (C. Presl) Fraser-Jenk. et Jermy
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Appendix 1. Locality details, including geographic coordinates (WGS-84 system), altitude
(m a.s.l.), collector name(s), and date of collection for 85 populations of the Dryopteris
carthusiana group. Total number of analyzed plants together with taxonomic composition
and number of particular (notho)taxa is also provided. Samples used for morphometric
analyses are marked by an asterisk. Country abbreviations: AT — Austria, CZ — Czech
Republic, DE — Germany, SK — Slovakia. Sample abbreviations: car — D. carthusiana, dil —
D. dilatata, exp — D. expansa, xamb — D. xambroseae (= D. dilatata x D. expansa), xdew —
D. xdeweveri (= D. carthusiana x D. dilatata), xsar — D. xsarvelae (= D. carthusiana X D.
expansa).

No. Locality details Total (Notho)taxa
number of detected
samples  (number of
individuals)
1 CZ: Labské sttedohoti — Tlucenské udoli valley, 4 dil(4)*
50°34'42.7"N, 14°05'13.8"E, 310 m, leg. R. Holubov4, 17.
VIIIL. 2004
2 CZ: Labské sttedohoti — Opdrenské tdoli valley, 26 car(21)*, dil(5)*
50°32'19.8"N, 13°59'22.8"E, 275 m, leg. R. Holubov4, 12. VL.
2005
3 CZ: Dzban - Bilichov, 50°15'59.3"N, 13°54'50.7"E, 395 m, 48 car(15)*, dil(30)*,
leg. R. Holubova, 25. VI. 2005 exp(3)*
4 CZ: Pardubické Polabi - Krakovany u Podébrad, 20 car(14)*, dil(6)*
50°04'14.3"N, 15°24'32.2"E, 220 m, leg. R. Holubovd, 10.X.
2004
5  CZ: Krusnohorské podhuif vlastni — Misto, 50°26'17"N, 2 xdew(2)*
13°15'44"E, 405 m, leg. L. Ekrt, 2. IX. 2007
6 CZ: Cesk}'f les — Pivon, ruins of Stary HerStejn, 49°28'19"N, 5 dil(1), xamb(1),
12°42'48"E, 850 m, leg. L. Ekrt, 4. IX. 2007 xdew(3)*
7 CZ: Cesk}’/ les — Broumov near Zadni Chodov, 49°53'33"N, 3 dil(1), exp(2)
12°34'38"E, 595 m, leg. L. Ekrt, 3. IX. 2007
8  CZ: Cesky les — Pfimda, 49°40'54"N, 12°39'07"E, 595 m, leg. 1 exp(l)
L. Ekrt, 3. IX. 2007
9 CZ: Cesky les — Ostriivek near Lesnd, 49°44'48"N, 2 exp(2)
12°27'08"E, 680 m, leg. L. Ekrt, 3. IX. 2007
10 CZ: Holoubkovské Podbrdsko - Strasice, 49°43'57"N, 2 dil(2)
13°44'01"E, 470 m, leg. L. Ekrt, 2. IX. 2007
11 CZ: Hotovicka kotlina — Jivina near Hotovice, 49°47'19"N, 3 dil(3)
13°49'38"E, 600 m, leg. L. Ekrt, 2. IX. 2007
12 CZ: Prachatické PredSumavi — Kahov, Dehetnik, 49°00'49"N, 4 car(2)*+(1), dil(1)*
13°58"22"E, 755 m, leg. L. Ekrt, 19. X. 2004
13 CZ: Kaplické mezihofi — Horni Dvofiste, 48°37'44"N, 1 dil(1)
14°23'02"E, 550 m, leg. L. Ekrt, 5. IX. 2007
14 CZ: Trebonskd panev — Borkovickd blata peatbog, 28 car(26)*, dil(2)*
49°14'13"N, 14°37'56.2"E, 430 m, leg. R. Holubov4, 27. IX.
2004
15 CZ: Ttebonska panev — Mazickd blata peatbog, 49°14'14"N, 23 car(16)*+(7)
14°37'00.8"E, 425 m, leg. R. Holubov4, 28. IX. 2004
16 CZ: Milesovské stiedohoii - §tépénovské hora hill, 12 dil(3)*, exp(9)*
50°32'18.8"N, 13°52'18.7"E, 550 m, leg. K. Kubit & R.
Holubova, 14. VIIIL. 2004
17 CZ: MileSovské stfedohoii — MileSovka hill, 50°3321.3"N, 43 car(7)*,
13°55'45.5"E, 770 m, leg. R. Holubova, 26. VIII. 2004 & 11. dil(24)*+(6),
VI. 2005 exp(2)*, xamb(4)*
18 CZ: Loveckovské stredohoii — Kalich hill, 50°36'30.2"N, 3 dil(3)*
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14°12'27.4"E, 435 m, leg. R. Holubov4, 15. VIII. 2004

CZ: LovecCkovské stiedohoii — Panna hill, 50°36'31"N,
14°10'49.5"E, 475 m, leg. R. Holubov4, 15. VIII. 2004

CZ: Loveckovské stredohoii - Certova jizba  hill,
50°36'59.4"N, 14°05'08.1"E, 305 m, leg. R. Holubova, 16.
VIIL. 2004

CZ: Loveckovské stfedohoii — Bobi{ soutéska valley,
50°3926.3"N, 14°21'29.3"E, 435 m, leg. R. Holubovai, 4. IX.
2004 & 26. VI. 2005

CZ: Loveckovské stiedohoii — Kamenec hill, 50°42'25.1"N,
14°21'20.4"E, 315 m, leg. R. Holubov4, 6. IX. 2004 & 4. X.
2004

CZ: Loveckovské stiedohofi — Binov hill, 50°38'44.6"N,
14°21'52.5"E, 505 m, leg. R. Holubov4, 7. IX. 2004

CZ: Loveckovské stfedohoii — Prucelskd rokle gorge,
50°37'03.8"N, 14°0628.5"E, 450 m, leg. R. Holubova, 20. IX.
2004

CZ: Loveckovské stfedohoii — Stary §achov, 50°43'12.7"N,
14°22'53.7"E, 230 m, leg. R. Holubov4, 21. IX. 2004

CZ: Ruazovska tabule — Dé&Ein, RidZovsky vrch hill,
50°50'17.7"N, 14°19'50.2"E, 470 m, leg. R. Holubova, 19. IX.
2004

CZ: Luzické hory — Kli¢ hill, 50°47'18.4"N, 14°34'14.4"E, 555
m, leg. R. Holubov4, 5. IX. 2004

CZ: Polomené hory — Polomené Hory, 50°36'11.3"N,
14°40'35"E, 365 m, leg. R. Holubovd, 3. X. 2004

CZ: Ralsko-bezdézska tabule - Ralsko u Mimoné,
50°40'31.7"N, 14°45'54.8"E, 600 m, leg. R. Holubova, 18. IX.
2004

CZ: Ralsko-bezd¢zskd tabule — Staré Splavy, 50°35'57.3"N,
14°38'46.1"E, 260 m, leg. R. Holubov4, 3. X. 2004

CZ: Troseckd pahorkatina - Pfihrazy, Krtola gorge,
50°31'48"N, 15°03'53"E, 340 m, leg. L. Ekrt, 25. VI. 2004

CZ: Polickd kotlina — Horni AdrSpach, 50°3823"N,
16°05'20"E, 620 m, leg. L. Ekrt, 19. X. 2004

CZ: Zaltman — Zbecnik, Maternice, 50°29'31"N, 16°08'44"E,
435 m, leg. L. Ekrt, 9. IX. 2005

CZ: Broumovské stény — Hlaviiov, Koruna rock, 50°31'09"N,
16°18'45"E, 720 m, leg. L. Ekrt, 10. X. 2004

CZ: Broumovské stény — Kovarova rokle gorge, 50°33'35"N,
16°16'07"E, 605 m, leg. L. Ekrt, 8. IX. 2005

CZ: Broumovské stény — Zaje¢i rokle gorge, 50°32'16"N,
16°17'57"E, 595 m, leg. L. Ekrt, 8. IX. 2005

CZ: Broumovské stény — BoZanov, 50°29'59"N, 16°20'43"E,
630 m, leg. A. Hajek, 27. VI. 2005

CZ: Ceskomoravské vrchovina — Olsany u Telce, 49°10'46"N,
15°33'36"E, 600 m, leg. L. Ekrt, 28. VII. 2003

CZ: Ceskomoravskd vrchovina — Myslibot, Obecni rybnik
pond, 49°13'23"N, 15°28'04"E, 550 m, leg. L. Ekrt, 30. X.
2004

CZ: Ceskomoravska vrchovina — Kostelni Myslova, Velky
Hulist'sky rybnik pond, 49°09'09"N, 15°2425"E, 520 m, leg.
L. Ekrt, 8. VIII. 2005

CZ: Ceskomoravskd vrchovina — Tiest, Velky Spi¢ak hill,
49°18'45"N, 15°30'40"E, 695 m, leg. L. Ekrt, 16. VIIL. 2005
CZ: Ceskomoravskd vrchovina — Stonafov, 49°16'57"N,
15°33'30"E, 630 m, leg. L. Ekrt, 19. IX. 2006
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car(1)*, dil(8)*

exp(9)*
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exp(13)*, xamb(8)*

car(49)*, dil(19)*,
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car(1)*, dil(10)*
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exp(8)*, xamb(7)*

car(1)*
xamb(1)
xamb(2)*
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CZ: Ceskomoravskd vrchovina — Polesi near Pocitky,
49°17'16"N, 15°1524"E, 630 m, leg. L. Ekrt, 11. VIIL. 2006
CZ: Ceskomoravskd vrchovina — Jezdovice, 49°1828"N,
15°29'07"E, 545 m, leg. L. Ekrt, 15. IX. 2007

CZ: Ceskomoravskd vrchovina — TreStice, 49°14'40"N,
15°28'20"E, 605 m, leg. L. Ekrt, 9. IX. 2007

CZ: Ceskomoravskd vrchovina — Panenskd Rozsitka,
49°14'43"N, 15°30'42"E, 585 m, leg. L. Ekrt, 8. IX. 2007

CZ: Ceskomoravskd vrchovina — Bezdékov, 49°15'06"N,
15°31'16"E, 565 m, leg. L. Ekrt, 7. IX. 2007

CZ: Ceskomoravskd vrchovina - StaSov,
16°22'00"E, 650 m, leg. J. Kos$nar, 31. VIIIL. 2007
CZ: Jesenické podhuii — Krasov, 50°05'04"N, 17°30'02"E, 565
m, leg. L. Ekrt, 17. IX. 2007

CZ: Bilé Karpaty lesni — Vapenky, Velkd Javofina hill,
48°51'58"N, 17°39'40"E, 620 m, leg. L. Ekrt, 18. IX. 2007
CZ: Zlinské vrchy — Lidecko, 49°13'13"N, 18°02'48"E, 595 m,
leg. L. Ekrt, 18. IX. 2007

CZ: Beskydské podhiifi — Jablunkov, 49°35'30"N, 18°47'07"E,
430 m, leg. L. Ekrt, 17. IX. 2007

CZ: Brdy — Leletice, 49°31'58"N, 13°52'06"E, 535 m, leg. L.
Ekit, 2. IX. 2007

49°40'32"N,

CZ: Krilovsky hvozd — cirque of the Cerné jezero lake,
49°10729"N, 14°10'54"E, 1050 m, leg. L. Ekrt, 14. VIIL. 2005

CZ: Kréilovsky hvozd — Zelezni Ruda, Debrnické tidoli valley,
49°06'57"N, 13°1420"E, 770 m, leg. L. Ekrt & J. Hadinec, 29.
VIIL 2007

CZ: Boubinsko—stozeckd hornatina — Ceské Zleby, Spdlenists
hill, 48°52'30"N, 13°48'01"E, 870 m, leg. L. Ekrt, 19. X. 2004

CZ: Boubinsko—stoZecka hornatina — Boubin hill, 48°58'31"N,
13°48'36"E, 1100 m, leg. L. Ekrt, 15. XI. 2003

CZ: Trojmezenska hornatina — cirque of the Plesné jezero
lake, 48°46'38.2"N, 13°51'51.5"E, 1120 m, leg. L. Ekrt & E.
Hofhanzlov4, 7. VIII. 2003 & 15. VII. 2005

CZ: 88e. Trojmezenskd hornatina — Nova Pec, Smrcina hill,
48°45'27"N, 13°5627"E, 880 m, leg. L. Ekrt, 25. IX. 2007

CZ: Trojmezenska hornatina — Nova Pec, Bulik hill,
48°45'07"N, 13°55'32"E, 1150 m, leg. L. Ekrt, 25. IX. 2007

CZ: Zelnavské hornatina — P&knd, Cerny les hill, 48°50'26"N,
13°58'38"E, 920 m, leg. L. Ekrt & E. Ekrtovd, 19. X. 2004

CZ: Novohradské hory — Sejby, Hojnd voda, 48°42'23"N,
14°45'09"E, 850 m, leg. L. Ekrt & M. Lepsi, 5. IX. 2007

CZ: Novohradské hory — Pohorskd Ves, Zofinsky prales,
48°40'03.3"N, 14°42'04.5"E, 810 m, leg. M. Lepsi, 10. VIIL
2005

CZ: Novohradské hory — Zofin, 48°40'30"N, 14°40'26"E, 765
m, leg. L. Ekrt & M. Lepsi, 5. IX. 2007

CZ: Krkonose lesni — Medvédi potok, 50°44'44.9"N
15°36'01.7"E, 820 m, leg. R. Holubov4, 8. VII. 2005
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CZ: KrkonoSe lesni — Medvédi boudy, 50°45'44.36"N,
15°35'33.1"E, 1025 m, leg. R. Holubov4, 9. VII. 2005

CZ: Krkonose lesni — Labsky dul valley, 50°46'09.4"N,
15°32'59.8"E, 1200 m, leg. R. Holubov4, 10. VII. 2005

CZ: Teplicko—adrSpasské skdly — Sibif, 50°35'33"N,
16°07'32"E, 660 m, leg. L. Ekit, 8. IX. 2005

CZ: Teplicko—adr$passké skdly — Homole cukru rock,
50°35'12.2"N, 16°7'10.4"E, 660 m, leg. A. Hajek, 2005

CZ: Teplicko—adr$passké skdly — Divokd rokle gorge,
50°35'32.7"N, 16°08'25.1"E, leg. A. Hajek, 2005

CZ: Cesk}’f hfeben — Bukacka, 50°20'20"N, 16°22'36"E, 1000
m, leg. L. Ekrt & J. Kucera, 17. IX. 2007

CZ: Cesky hieben — Panské Pole, Cerny dal valley,
50°12'06"N, 16°31'05"E, 860 m, leg. L. Ekrt & J. Kugera, 17.
IX. 2007

CZ: Hruby Jesenik — Vidly, 50°06'13"N, 17°15'17"E, 845 m,
leg. L. Ekrt, 17. IX. 2007

CZ: Radhostské Beskydy - Pustevny, 49°29'34"N,
18°15'57"E, 1090 m, leg. L. Ekrt, 18. IX. 2007

CZ: Radhost'ské Beskydy — Dolni Lomnd, Mionsi reserve,
49°31'52"N, 18°40'08"E, 625 m, leg. L. Ekrt, 18. IX. 2007

CZ: Slezské Beskydy — Nydek, 49°40'09"N, 18°4624"E, 485
m, leg. L. Ekrt, 17. IX. 2007

SK: Krivianska Mald Fatra — Krastany, 49°11'34"N,
18°56'01"E, 605 m, leg. L. Ekrt, 30. IX. 2004

SK: Mala Fatra — Terchova, 49°14'39"N, 19°0524"E, 945 m,
leg. L. Ekrt, 30. IX. 2004

SK: Zéapadni Tatry — Liptovsky Mikulds, Parichvost valley,
49°11'17"N, 19°43'51"E, 1250 m, leg. L. Ekit & E.
Hofhanzlova, 24. V1. 2003

AT: Rottenmanner Tauren - Rottenmann, 47°28721"N,
14°24'56"E, 1600 m, leg. L. Ekrt & E. Hofhanzlova, 24. VIIIL.
2003

DE: Harz — Birenklippe near Schirke, 51°45'N, 10°40'E, 860
m, leg. S. Jessen, 8. VI. 1981 (cult. in Arktisch—Alpine Garten,
Chemnitz; SJ359)

DE: Thiiringen — Stadtroda, Borntal valley near Ruttersdorf,
50°52'N, 11°44'E, leg. S. Jessen & J. Riethausen, 1992 (cult.
in Arktisch—Alpine Garten, Chemnitz; SJ2821)

DE: Thiiringen — Fuchsgraben near Wolfsgefirth near Gera,
50°48'N, 12°03'E, leg. S. Jessen, 17. VII. 1982 (cult. in
Arktisch—Alpine Garten, Chemnitz; SJ147/1)

DE: Riigen — Kranichbruch near Neu Mukran, 54°28'N,
13°34'E, 3 m, leg. S. Jessen, 28. VI. 1983 (cult. in Arktisch—
Alpine Garten, Chemnitz; SJ337)

DE: Riigen — Stubbnitz, Herthasee, 54°32'N, 13°38'E, 115 m,
leg. S. Jessen, 12. VI. 1984 (cult. in Arktisch—-Alpine Garten,
Chemnitz; SJ374)

29

23

19

exp(27)*, xamb(2)*
exp(21)*, xamb(2)*
exp(14), xamb(5),
dil(1)

exp(1)

exp(2), xamb(1)
exp(2)

exp(2)

exp(2), xamb(1),
xdew(2)*

exp(2)

exp(2), xamb(1)

dil(1)*, exp(1)*

exp(1)*

exp(1)

exp(2), xamb(1)

exp(1)

car(1)

xdew(1)

xsar(1)

xsar(1)
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Appendix 2. List of measured and scored morphological characters.

acronym Character description [unit]

vl lamina length [cm]

v2 lamina width [cm]

v3 petiole length [cm]

v4 frond length (v1+v3) [cm]

v5 length of the longest pinna [cm]

vb length of the lowermost pinna [cm]

v7 length of the basal basiscopic pinnula of the lowermost pinna [cm]

v8 length of the basal acroscopic pinnula of the lowermost pinna [cm]

v9 distance between the petiole base and the insertion of the longest pinna [cm]

v10 distance between insertions of the lowermost pinna and the longest pinna [cm]

vll distance between insertions of the basal basiscopic and the basal acroscopic
pinnulas of the lowermost pinna [cm]

v12 distance between insertions of the basal basiscopic and the second basal
acroscopic pinnulas of the lowermost pinna [cm]

v13 distance between the insertion of the basal basiscopic pinnula of the lowermost
pinna and the base of the lowermost pinna [cm]

v1l4 distance between the insertion of the basal acroscopic pinnula of the lowermost
pinna and the base of the lowermost pinna [cm]

vl5 distance between the insertion of the second basal acroscopic pinnula of the
lowermost pinna and the base of the lowermost pinna [cm]

v16 length of the petiole scale [mm] '

v17 width of the petiole scale [mm]

v18 length of the dark central stripe on the petiole scale [mm]

v19 number of glands on the rhachis *

v20 spore length [pum] 3

v21 spore fertility (0: the majority of spores aborted; 1: the majority of spores well-
developed)

v22 length / width of the lamina (v1/v2)

v23 lamina length / petiole length (v1/v3)

v24 length of the longest pinna / lamina length (v5/v1)

v25 length of the lowermost pinna / lamina length (v6/v1)

v26 length of the lowermost pinna / length of the longest pinna (v6/v5)

v27 length of the basal basiscopic pinnula of the lowermost pinna / lamina length
VIIv1)

v28 length of the basal basiscopic pinnula of the lowermost pinna / length of the
lowermost pinna (v7/v6)

v29 length of the basal acroscopic pinnula of the lowermost pinna / lamina length
(v8/vl)

v30 length of the basal acroscopic pinnula of the lowermost pinna / length of the
lowermost pinna (v8/v6)

v31 length of the basal basiscopic pinnula of the lowermost pinna / length of the basal
acroscopic pinnula of the lowermost pinna (v7/v8)

v32 length / width of the petiole scale (v16/v17)

v33 length of the dark central stripe on the petiole scale / length of the scale (v18/v16)

v34 ratio: v13/v6

v35 ratio: v14/v6

v36 ratio: v15/v6

v37 ratio: v13/v14
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v38 ratio: v15/v13
v39 ratio: v11/(v11+v12)

1 .. . .
Scale characteristics (v16—v18) were measured using a stereo microscope at a

magnification of 14.4x. The values are means of five scales from the central part of the
petiole.

* The number of glands on the rhachis (v19) was measured using a stereo microscope at a
magnification of 40x. While in D. carthusiana the exact number of glands over the entire
rhachis was directly counted, only approximate estimates were made in other taxa by
determining the number of glands in the basal 1.5 cm of the rhachis and multiplying the
value by the total length of the rhachis.

3 Spore length (v20) is the average length of the exospore of 15 untreated dry spores
measured in air using light microscope at a magnification of 360x.
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Appendix 3. Descriptive statistics of the 13 taxonomically most informative characters in the
Dryopteris carthusiana group. C = D. carthusiana, D = D. dilatata, E = D. expansa, D X E =
D. xambroseae, C x D = D. xdeweveri. See Appendix 2 for character explanation.

Character Taxon Mean SD Min 25% 75% Max

(units)
v2 (cm) C 180 3.8 10.5 152 20.1 35.1
D 260 5.3 14.1 225 295 409
E 265 53 14.3 225 293 40.7
DxE 296 538 17.7 25.8 33.0 400
CxD 258 3.7 16.9 242 285 30.1
v6 (cm) C 8.8 2.0 4.5 7.3 9.9 17.6

D 125 28 7.0 104 142 20.8
E 132 26 7.5 11.0 150 205
DxE 137 3.2 7.9 11.6 156 223
CxD 13.1 2.0 9.3 11.9 14.6 16.0
v7 (cm) C 34 0.9 1.6 2.8 39 7.0
D 4.8 1.6 2.1 3.6 5.6 9.2
E 6.5 1.5 24 5.6 7.3 10.6
DxE 62 1.7 3.7 5.1 7.0 119
CxD 55 1.1 32 4.9 6.4 7.1
v16 (mm) C 53 0.7 4.0 4.9 5.7 8.4
D 119 1.0 6.7 11.2 124 14.6
E 132 1.3 9.4 12.3 142 170
DxE 11.8 1.6 8.0 10.9 13.0 159
CxD 93 2.2 5.8 8.1 10.7 135
v17 (mm) C 24 0.3 1.7 2.2 2.6 39
D 34 1.1 1.5 29 3.7 11.9
E 5.1 0.7 24 4.6 5.5 7.4
DxE 42 0.6 2.8 3.8 4.7 53
CxD 40 1.1 2.8 33 4.5 6.4
v18 (mm) C 0.0 0.0 0.0 0.0 0.0 0.0
D 113 1.3 6.7 106 12.1 146
E 102 2.0 4.2 9.0 11.6 152
DxE 98 1.9 6.6 8.3 11.1 133
CxD 38 1.4 2.1 3.2 4.1 6.5
v19 (no.) C 3 2 1 2 5 6
D 3842 1291 129 2780 5041 6463
E 3131 1519 920 2071 3681 8973
DxE 3412 1065 1421 2685 4264 5369
CxD 5717 1938 2815 4074 6850 8729
v22 (ratio) C 1.80 0.27 1.12 1.61 1.93 274
D 1.50  0.19 1.07 136 1.63 2.03
E 1.54 0.28 1.04 1.33 .72 2.26
DxE 1.60 021 092 1.49 178 194
CxD 193 025 1.60 1.74 213 236
v27 (ratio) C 0.11  0.02 0.05 0.09 0.12 0.17
D 0.13 0.04 0.04 0.10 0.14 0.25
E 0.16 0.04 0.08 0.14  0.19 0.28
DxE 0.13 0.04 0.08 0.11  0.15 031
CxD 0.11 0.03 0.07 0.10 0.14 0.16
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v28 (ratio)

v31 (ratio)

v32 (ratio)

v33 (ratio)

Qg
(whles

mMOO> <~ mIdn

DxE
CxD

DxE
CxD

DxE
CxD

0.39
0.38
0.49
0.46
0.42
1.51
1.76
2.20
2.10
1.85
2.22
3.73
2.63
2.84
2.38
0.00
0.95
0.77
0.83
0.41

0.06
0.09
0.07
0.07
0.05
0.24
0.36
0.33
0.34
0.23
0.32
0.93
0.38
0.30
0.55
0.00
0.07
0.13
0.13
0.15

0.21
0.16
0.23
0.33
0.30
0.77
1.00
1.26
1.58
1.39
1.57
1.00
1.90
224
1.36
0.00
0.66
0.39
0.51
0.25

0.35
0.33
0.46
0.40
0.40
1.34
1.51
1.97
1.83
1.70
2.00
3.18
2.37
2.67
2.00
0.00
0.91
0.69
0.77
0.32

0.42
0.44
0.53
0.50
0.45
1.64
2.00
2.44
2.35
2.02
2.44
4.16
2.82
3.05
2.76
0.00
1.00
0.88
0.89
0.45

0.60
0.70
0.65
0.65
0.50
2.44
3.56
3.10
2.88
2.17
3.38
9.27
4.65
3.56
3.24
0.00
1.00
1.00
1.00
0.81
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Republic; 3Department of Botany, Faculty of Science, Charles University in
Prague, Bendtskd 2, CZ-128 01 Prague, Czech Republic

The agamosporous and taxonomically critical Dryopteris affinis group was investigated as
part of a cytogeographic and morphometric study of ferns in Central Europe. Material from
27 localities in the Czech Republic, Slovakia, Poland and Austria was sampled and evaluated
using both morphometric multivariate and karyological approaches. Chromosome counts and
flow cytometric analyses revealed the existence of two distinct triploid taxa (2n = 123) of
differing genome size, which correspond to D. borreri and D. cambrensis, and of a rare
pentaploid hybrid (2n = 205) D. xcritica (D. borreri x D. filix-mas). Morphometric analyses
confirmed a clear separation between both triploid taxa. New quantitative characters were
selected according to the results of discriminant analyses, and a key to their identification is
presented.

Keywords: Central Europe, chromosome number, cytotype, DNA ploidy level,
Dryopteridaceae, ferns, flow cytometry, genome size, multivariate morphometrics,
polyploidy, Pteridophyta

Introduction

Dryopteris is a highly diversified genus containing about 225 species
distributed primarily in both cold and warm temperate parts of South, S. E.,
and E. Asia (Kramer 1990). There are several taxonomically intricate groups
with complicated classification and identification. Dryopteris is among the
most hybrid-prone genera, and hybridization and polyploidization events play
an important part in their evolution, resulting in a particularly vague species
delimitation among closely related taxa (Werth & Windham 1991). Such a
trend is evident within agamosporous (apomictic) species that are estimated
to represent about 10% of all pteridophyte species (Walker 1979). The
majority of agamosporous species (c. 50-70%) are triploid (Lovis 1977).
Agamospory in ferns involves the production of unreduced spores followed
by agamosporous reproduction in the gametophyte. Agamosporous triploids
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are suggested to have been derived from hybrids between sexual and
agamosporous (functionally male) diploids, or, secondarily, they are triploids
formed between diploids and tetraploids (Manton 1950, Lovis 1977, Walker
1979). Dryopteris affinis agg. represents a group of agamosporous species of
European sub-Atlantic and sub-Mediterranean distribution, ranging from S.
W. Norway to N. Africa and from Macaronesia to Caspian Iran (Fraser-
Jenkins 1980, 2007). Dryopteris affinis had long been known as a member of
the Dryopteris filix-mas (L.) Schott group in the wide sense (Manton 1950),
the latter falling within sect. Dryopteris. Recently, however, it is treated as a
member of Dryopteris sect. Fibrillosae Ching (Fraser-Jenkins 1986). The
major morphological differences of sect. Fibrillosae from sect. Dryopteris
are a more or less coriaceous lamina that is somewhat dark-green and glossy
above, segments more rectangular and parallel-sided, and the stipe and
rhachis more densely covered with narrowly lanceolate scales. Dense hair-
like scales (fibrillae) are also present on the rhachis and are often found on
the lamina as well. Indusia are usually thicker and turned down or inflected at
the edges and are more persistent. A majority of the species are
agamosporous (Fraser-Jenkins 1986).

Taxa of the D. affinis group are notorious for their considerable
morphological variability which has led to the recognition of multiple taxa
described at various ranks. In Central Europe, three species differing in
ploidy level and evolutionary history are currently recognized (Widén et al.
1996, Fraser-Jenkins 2007; Fig. 1). Diploid (2n = 82) D. affinis sens. strict. is
restricted to western and southern parts of Central Europe. Two triploid (2n =
123) species, D. borreri (Newman) Newman ex Oberh. & Tavel and
D. cambrensis (Fraser-Jenk.) Beitel & W.R.Buck, are known from Central
Europe. The other triploid European taxa recognized at the species level
occur in Western Europe (D. pseudodisjuncta (Tavel ex Fraser-Jenk.) Fraser-
Jenk.) or in the surroundings of the Caucasus (D. schorapanensis Askerov,
D. pontica Fraser-Jenk.; Fraser-Jenkins 2007).

Hybridization with D. filix-mas plays an important role in the phenotypic
variability of the group (Fig. 1). The results of hybridization are robust plants
of pentaploid or tetraploid cytotype with intermediate frond morphology
close to D. affinis sens. lat. Hybrids were found scattered within populations
of parental species (Heckmann et al. 1989, Bir & Eschelmiiller 2006, Fraser-
Jenkins 2007).
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All taxa of the D. affinis group were comprehensively described in the
monographic treatments of Fraser-Jenkins (1980, 1987, 2007), but mostly
based on qualitative characters, which were consequently used in the
majority of European floras (Dostél et al. 1984, Frey et al. 1993, Fraser-
Jenkins 1993, Willner 2005). The cytology, chemotaxonomy and distribution
of the D. affinis group in local parts of Europe has also been subjected to
study (Schneller 1974, Murin & Mdjovsky 1980, Pigkos-Mirkowa 1981, Bir
& Eschelmiiller 1984, Heckmann 1989, Bir & Eschelmiiller 1990, Bremer &
Koopman 1994, Vinter 1995, Hilmer 1996, Eschelmiiller & Eschelmiiller
1996, Widén et al. 1996, Ivanova 2004, Bir & Eschelmiiller 2006). On the
other hand, some of the species have not yet been distinguished in some local
floras for Central Europe (e.g., in the Czech Republic, Slovakia, Poland;
Chrtek 1988, Mirek 1995, Marhold & Hinddk 1998, Kubat et al. 2002,
Woziwoda 2005, Mraz in prep.). An evaluation of independent quantitative
morphological characters useful for practical identification has not been
carried out until now, nor has determination been made on the basis of
genome size.

Genome size and cytotype have become easily assessable without the
necessity for chromosome-squash counts (Suda & Travni¢ek 2006, Suda et
al. 2006, Bennett & Leitch 2005a). Genome size is usually constant within
the same taxonomic entity (Greilhuber et al. 2005) but often varies among

* -.,, ) .l. L4
L 3 it .. I 2 »H ¢
. [
Py : I} .. i “ .l: *
. ] .

+ 4:—.7... Aﬁl L2
PO a _m | - [ ] *

. " L
P ( € J o

. | | |
. ------------------------------------------------------- .
* r 1 1 A
S 1 ~ ) | *
* 1 | ¢
. | ¢
. . ot ' ¢
LR AR 2R 2R AL 2R 20 2R J '”l',,'"rf-—‘QQOQIQOOQQOO

2 Y
| ’ s |
’ N
| ’ ~ |
, Y
| . A

Fig. 1. Evolutionary and hybridization relationships among taxa of the D. affinis group and
D. filix-mas group in Central Europe. - - - = recent hybridization; ¢ ¢ ¢ = putative historical
hybridization; ®® ® = D. affinis group, other non hybrid species members of D. filix-mas group
(compiled according to Widén et al. 1996, Fraser-Jenkins 2007).
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closely related taxa (Bennett & Leitch 2005a). For this reason, genome
size might be considered a good taxonomic marker at the specific and
infraspecific level and has proved itself to be diagnostically useful for
determining species boundaries or identifying cryptic taxa (Dimitrova et al.
1999, Mahelka et al. 2005, Suda et al. 2007). Despite its potential taxonomic
value, estimation of cytotype by flow cytometry has been applied only rarely
in ferns (but see Bures et al. 2003, Ekrt & Stech 2008). The plant DNA C-
values database (Bennett & Leitch 2005b) does not contain any record
concerning the D. affinis group.

In this study, genome size and cytotype data together with multivariate
morphometrics were applied to identify the boundaries between taxa to find
the best diagnostic characters and to estimate the frequency of hybridization
within the D. affinis group in Central Europe (the Czech Republic and
adjacent countries).

Nomenclature

The nomenclature of the group Dryopteris affinis is still not resolved finally.
We accepted for this study names according to the most of recent foreign
literature, which is forming mainly by studies of Fraser-Jenkins (1979, 1980,
1987, 2007). However, a name Dryopteris pseudomas is often used for this
group not only in the Czech and Slovak literature (Holub 1967, Chrtek 1988,
Marhold & Hinddk 1998, Bremer & Koopman 1994). The name Dryopteris
pseudomas (Wollaston) Holub & Pouzar 1967, with basionym Lastrea
pseudomas Wollaston 1855, was regarded as nomen illegitimum by Fraser-
Jenkins (1979), because he believed, that epithet of a name Nephrodium
affine Lowe 1838 should be adopted for a combination. Fraser-Jenkin’s
opinion is not justified, because of neither Holub (1967) nor Wollaston
(1855) included definitely the type of the name Nephrodium affine in their
Dryopteris/Lastrea pseudomas. From this reason, the name Dryopteris
pseudomas (Wollaston) Holub & Pouzar 1967 is not nomenclatoric
illegitimate, but it is only a synonym Dryopteris affinis (Lowe) Fraser-Jenk.
1979, if both taxa are considered to be conspecific.

If the independent status at specific rank is accepted for both taxa, the
name interpretation is defined by typus of both names. The name Dryopteris
affinis (Lowe) Fraser-Jenk is linked with diploid plants definitely (Fraser-
Jenkins 1979). However, an interpretation of the name Lastrea pseudomas
Wollaston is more complicate and a lectotypification was not yet published.
Wollaston (1855) published the name Lastrea pseudomas as synonym at
specific rank for the Dryopteris filix-mas var. borreri Newman 1854. As
follows of Holub analysis (Holub 1967), therefore the epitet pseudomas
seems to be the oldest specific epithet for var. borreri, which is known as
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triploid plant and for which is used usually the name Dryopteris borreri
(Newman) Oberh et Tavel 1937 today. Fraser-Jenkins, who studied original
material of Wollaston, believes, that original material is mixed and contains
triploid alike diploid plants (Fraser-Jenkins in prep.). After his information,
he is preparing a lectotypification, which will be based on diploid plant. But
his selection is not convincingly justify in accessible material. It appears that
it would be nomenclatoric more correct to select triploid plant as lectotype of
Lastrea pseudomas. This selection seems to be more in accordance with
Recommendation 9.A2,3 and 5 of International Code of Botanical
Nomenclature (McNeil et al. 2006), which require especial respect to original
author intention and to later interpretations if they are not in contrast to
protologue. That is, Wollaston (1855) assorted his Lastrea pseudomas to
Dryopteris filix-mas var. borreri Newmann distinctly and doubtless.
Although Holub does not know a cytotype structure of aggregate at the time
of combination (Holub 1967), he restricted name Dryopteris pseudomas
(Wollaston) Holub & Pouzar at triploid plants in his later publication (Holub
1984). Moreover Fraser-Jenkins considered the name Lastrea pseudomas
Wollaston as synonym of Dryopteris affinis subsp. borreri (Newman) Fraser-
Jenk. in his older study (Fraser-Jenkins 1980). So, we must consider the
nomenclatoric solution as provisional until valid lectotypification and
convincingly justify of plant selection.

Material and methods
Plants used for the study

Twenty-seven localities and 55 plants were sampled (both for morphometrics
and flow cytometry) in the Czech Republic (24 localities) and adjacent
countries — Slovakia (1 locality), Austria (1) and Poland (1) during
2004-2008 (see Appendix 1 for the list of localities). Members of the
Dryopteris affinis group had been neglected in the Czech Republic and other
countries of Central Europe for a long time, and only a restricted number of
localities is therefore known. In the study area (particularly in Bohemia), the
group is usually distributed very sporadically and obviously in very low
numbers of individuals. The plants collected represent the bulk of known
localities. In the case of D. cambrensis all currently known localities in the
Czech Republic were sampled.

Herbarium voucher-specimens are deposited in PR. The nomenclature of
the D. affinis group follows Fraser-Jenkins (2007).

Chromosome counts
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Three plants of Dryopteris borreri (locality 13, sample PECO05), D. filix-mas
(locality 12, sample STO) both from the Sumava Mts (Bohemian Forest) and
D. cambrensis (locality 1, sample JEZ05) were used for chromosome number
counting. Chromosomes were counted in actively growing spore mother cells
(and root-tips in case of D. cambrensis) of cultivated adult plants. Samples
were pretreated with a saturated solution of p-dichlorbenzene (3 h, room
temperature), fixed in a 3 : 1 mixture of ethanol and acetic acid and stained
with lacto-propionic orceine. The number of chromosomes was ascertained
using a Carl-Zeiss Jena NU microscope equipped with an Olympus Camedia
C-2000 Z camera.

Flow cytometry

Flow cytometry was employed for the estimation of DNA ploidy level (Suda
et al. 2006) and genome size variation (the list of plants involved is in
Appendix 1). The measurements of DNA ploidy level were carried out on
Partec PloidyAnalyser II (Partec GmbH, Miinster, Germany) at the Institute
of Botany, Academy of Science in Priihonice, and genome size was estimated
using Partec CyFlow (Partec GmbH, Miinster, Germany) equipment at the
Department of Botany, Faculty of Science, Charles University in Prague. In
both studies we used the two-step procedure of nuclear isolation and staining,
originally described by Otto (1990) and partially modified by Suda &
Travnicek (2006).

We mainly used sterile pinnae without sori but occasionally used
developing shoot-apex buds for flow cytometric analyses. Approximately 4.5
cm? of fresh pinnae tissue were finely cut up together with the appropriate
amount of an internal DNA standard plant using a new razor blade, in a Petri
dish containing 0.5 ml ice-cold Otto I buffer (0.1 M citric acid, 0.5% Tween
20). Vicia faba cv. Inovec (2C = 26.90 pg, Dolezel et al. 1992) was selected
as a suitable internal DNA standard with a genome size close to, but not
overlapping, the taxa examined. The suspension was filtered through a nylon
mesh (42 pm). After an incubation period (20 min at room temperature with
occasional shaking), 1 ml of staining solution containing Otto II buffer (0.4
M Na,HPOy, . 12 H,;0), fluorochrome (4 pg/ml DAPI) and B-mercaptoethanol
(2 wl/ml) was added. The staining took 1-2 min. Fluorescence intensity of
3000 particles was recorded and the coefficient of variation for each analysed
plant was calculated. The same method, but with fluorochrome propidium
iodide (PI) together with RNase Ila (both in final concentration of 50 pg/ml)
replacing DAPI fluorochrome in the staining solution, was used for genome
size estimation. Pisum sativum ‘Ctirad’ (2C = 8.76 pg, Greilhuber et al. 2007)
was used as an alternative internal DNA standard, and the fluorescence
intensity of 5000 particles was recorded.
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The GLM procedure (LS means) available in SAS 8.1 (SAS Institute
2000) was used to assess differences in genome sizes (Cx-values).

Morphometry

Each particular individual was taken as an operational taxonomic unit (OTU),
and population aspects were omitted, because of occurrence of mixed
populations. Only plants with fully developed sori were collected. A list of
localities of the plants used for morphometric analyses is given in Appendix
1.

In total, 13 morphological and micromorphological characters were
measured (Table 1) in the triploid taxa (D. borreri, D.cambrensis).
Diagnostic quantitative characters presented in previous papers (Fraser-
Jenkins 1980, 2007) and other useful characters were included in our study.

Spore size was not analysed exactly because of the lack of spores in some
samples. Stomatal length was measured from the lower (abaxial) surface of
pinnae through a thin nail-varnish layer moistened with a drop of water using
a light microscope at the magnification of 1000x.

Table 1. — Morphological characters used in multivariate analyses

Acronym Character [unit]

St stomatal length [um] / mean of 15 stomatal guard cells

La lamina length [cm]

Pe petiole (stipe) length [cm]

Pi pinna length in central part of lamina [mm]

PuL length of central pinnule in central part of lamina [mm]

PuW width of central pinnule in central part of lamina [mm]

PuT pinna segments with sharp teeth (1) or obtuse or without teeth (0)

PuN number of pairs of segments of basal half of pinna in central part
of lamina

ScL basal petiolar scale length [mm] / mean of 5 scales

Scw basal petiolar scale width [mm] / mean of 5 scales

ScC scale length from central rhachis [mm] / mean of 5 scales

La/2xPi  ratio of lamina length and 2x pinna length

La/Pe ratio of lamina length and petiole length

Prior to running multivariate analyses, the quantitative data were log-
transformed [x” = In (x + 1)] to improve their fit to normal distribution.
Qualitative characters (shape of pinna segments — PuT) were coded as binary
(dummy) variables. Principal components analysis (PCA) was applied to the
primary data matrix including all recorded morphological characters. The
PCA provided an insight into the overall pattern of variation and revealed
morphological discontinuities among the taxa under study. The analysis was
conducted using CANOCO for Windows (ter Braak & Smilauer 2002, Lep§
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& Smilauer 2003), and the results were visualized by CanoDraw for
Windows 4.0 (ter Braak & Smilauer 2002).

Linear discriminant analysis (LDA; Klecka 1980, Krzanowski 1990) with
forward selection was used to find the morphological characters responsible
for maximum separation of the distinguished taxa. The linear discriminant
function was then calculated, and its predictive ability was tested by cross-
validation. Computations of discriminant analyses were carried out in the
STATISTICA 5.5 software (StatSoft 1998).

Results
Chromosome counts

Exact chromosome squash counts were performed for samples of Dryopteris
borreri, D. cambrensis and D. filix-mas to evaluate the accuracy of flow
cytometric outputs. The chromosome counts confirmed the triploid cytotype
for plants identified as D. borreri (n=123" Fig. 2A) and D. cambrensis (2n=c.
123) and the tetraploid cytotype (n=82" Fig. 2B) of D. filix-mas. Moreover,
these counts represent the first chromosome counts for all three taxa from the
Czech Republic.

Fig. 2. Microphotograph of meiotic chromosomes: A — Dryopteris borreri (n = 123"; B —
Dryopteris filix-mas (n = 82"). Scale bar 1 pm.

Flow cytometry

The cytotype of all 55 samples of the Dryopteris affinis group collected from
throughout the study area was examined. Flow cytometric analysis detected
triploid and pentaploid plants. Its pertinence in distinguishing taxa based on
relative fluorescence is illustrated in example histograms (Fig. 3). The
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triploid cytotype was found to be the dominant ploidy level within the
D. affinis group (in 52 out of 55 examined individuals). In concordance with
morphological variability, two groups of triploids were detected that were
separated significantly by relative fluorescence intensity (Table 2). The first
type, identifiable by their morphology as D. borreri (39 samples), is
characterized by a mean relative genome size of 0.883 + 0.010 (figures
correspond to the mean *s. d. in the following text, mean fluorescence
intensity of the standard given as the unit). The second type, identifiable as
D. cambrensis (13 samples), is distinguished by a mean relative genome size
of 0.844 + 0.015. One further, uncommon cytotype we found within the
D. affinis group was pentaploid (3 samples) with a markedly different mean
relative genome size which reaches 1.448 + 0.021 (Table 2). Pentaploids
were found either in mixed populations together with D. borreri (locality 12
and 26) or isolated as single plants (locality 6). Although the exact taxonomic
identity of the pentaploid plants is unclear, flow cytometric results (Table 2.,
Fig. 3D) corroborate their hybrid origin, and they most probably are primary
hybrids between D. borreri and D. filix-mas, known as D. Xcritica (Fraser-
Jenk.) Fraser-Jenk. Repeated runs of simultaneous analyses of all three taxa
(Fig. 3D) revealed the proportions of mean relative fluorescences (given as
units) to be 1.000 : 1.276 : 1.642 for D. borreri, D. filix-mas and D. Xcritica,
respectively, which is in good agreement with the suggested genome
composition of pentaploid hybrids involving the whole (3x) genome of
D. borreri and half the genome (2x) of D. filix-mas.
Study of absolute genome size on 4 selected plants of each triploid taxon and
all 3 available pentaploid plants revealed differences in genome size (Table
3). The mean value of genome size (2C-value) was 25.18 pg for plants
identified as D. cambrensis, 26.01 pg for D. borreri and 40.76 pg for
D. xcritica. The genome size of triploids of D. cambrensis and D. borreri
show a 3.0% difference (F = 89.4; p < 0.001) in total genome size, while a
comparison of the same taxa based on relative genome size showed a 4.6%
difference (F = 111.3; p < 0.001). Additionally the genome size of one
sample of D. filix-mas equals 33.80 pg. Monoploid genome sizes reflecting
the amount of DNA for one complete set of chromosomes (1Cx-value;
Greilhuber et al. 2005) were calculated as, 8.67 + 0.05 pg, 8.39 + 0.02 pg,
8.15 £ 0.02 pg and 8.45 pg for D. borreri,
D. cambrensis, D. xcritica and D. filix-mas, respectively. All taxa (except D.
cambrensis and D. filix-mas) differ significantly in Cx-values (p < 0.001;
Table 3).

For the distribution of taxa with genome size examined in the study area
see Fig. 4.
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Table 2: Summary of relative genome sizes for taxa of the Dryopteris affinis group in
comparison to the standard Vicia faba (given as unit relative genome size). N = number of
analysed samples; 2C = somatic relative nuclear DNA content; SD = standard deviation; CV
= range values of coefficient of variance of sample peaks.

Taxon Ploidy N Intensity of fluorescence
2C Min 2C Max 2C Mean = SD CV (%)
D. borreri 3x 39 0.860 0.901 0.883 £0.010 1.46-3.32
D. cambrensis 3x 13 0.819 0.874 0.844 £0.015 1.90-3.17
D. xcritica 5x 3 1.425 1.465 1.448 £ 0.021 1.95-2.03
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Table 3: Summary of genome size (2C and Cx values) characteristics given in absolute units
(picograms) for the taxa of the Dryopteris affinis group studied. N = number of analysed
samples; SD = standard deviation; CV = range values of coefficient of variance of sample
peaks. Asterisk (*) = different letters indicate groups of taxa that are significantly different
atap < 0.001.

Taxon Ploidy N 2C values (pg of DNA) Cx-value
(pg of DNA)
Min Max Mean * CV (%) Mean*
SD

D. borreri 3x 4 2579 26.14 26.01+ 1.62-2.97 8.67°
0.163

D. cambrensi 3x 4 2510 25.26 25.18 £ 2.17-2.86 8.39
s 0.066

D. xcritica 5x 3 40.65 40.82 40.76 + 2.17-3.27 8.15°
0.095

D. filix-mas 4x 1 3380 33.80 33.80 1.57-2.96 8.45°

SIN-

50N

13E 14E 15E 16E 17E 18E 19E

Fig. 4. Distribution of sampled sites of D. borreri, D. cambrensis and D. Xcritica in the
study area confirmed by flow-cytometry. CZ — Czech Republic, SK — Slovakia, A — Austria,
PL — Poland; @ — D. borreri, A — D. cambrensis, — D. borreri and D. cambrensis, -
D. borreri and D. xcritica, /\ — D. Xcritica.

179



Multivariate morphometrics

The main pattern of variation in characters and its relationship to the
taxonomic identity of the plants was examined by principal component
analysis (PCA). Genome size was used as an independent criterion for the
identification of species. Two samples of D. cambrensis forming the upper
extreme values in the analysis of relative genome size (overlapping with the
extreme lower values of D. borreri) were included in the analysis of absolute
genome size, but no overlap was detected. PCA revealed clear morphological
differentiation between the species (Fig. 5). The first three principal
components (axes) covered more than 66% (33.7%, 19.5% and 12.9%,
respectively, for the first to third axis) of the total variation in the
morphological characters of all specimens. The first axis is correlated with
characters such as length of lamina (La), length of petiole (Pe), and lengths
of pinnae and their segments (Pi, PulL, PuN). The second axis correlated
with scale characters (ScC, ScL, ScW) and the ratio of lamina length to
lamina width (La/2xPi; see fig. 5).

© ol
O =
La/2xPi
Scl ScW
Sc_(
N La/Pe
o) ol
x 3
< < SiL PuT
Pe .
Pul g
PuN
P
o .
Pul
\y < h
<
-1.0 Axis 1 25 o Axis 1 0.4

Fig. 5. PCA ordination of specimens (A) and characters (B) of species of the Dryopteris
affinis group (m = D. cambrensis; © = D. borreri). The first and second components (axes)
explain 33.7% and 19.5%, respectively.

The best characters revealed by LDA using forward selection (see Table
4) are the number of pairs of segments in the basal half of the pinna in the
central part of lamina (PuN) and the scale width at the petiole-base (ScW).
Additional suitable characters were the type of lamina (narrow vs. broad —
i.e., the ratio of lamina length to twice the pinna length; La/2xPi) and the
length of segments or lobes (pinnules) in the central part of the pinna in the
central part of the lamina (PuL). Petiole length (Pe) and pinna length (Pi)
were excluded from the analysis because of their strong correlation (> 0.9)
with the length of the lamina (La).
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Table. 4. Summary of linear discriminant analysis (forward selection) of morphological
characters between D. borreri and D. cambrensis. Only characters significant at p < 0.05
were included.

character step F p-level

PuN 1 64.68 0.000000
ScwW 2 3491 0.000000
La/2xPi 3 11.14 0.001637
PuL 4 7.54 0.008513
PuT 5 4.90 0.031903
PuW 6 4.41 0.041428

The classification function (linear discriminant function) was calculated
for both species. Only the four most diagnostic characters (Table 4) were
included. Classificatory precision of this function was estimated using cross-
validation, and posterior probabilities of mis-identification were obtained.
Both species studied were identified correctly in 100% of cases. A taxonomic
key was compiled based on the four most diagnostic characters, plus stomatal
length and viability of spores (see below).

Box and whisker plots based on real values were constructed for the two
most diagnostic characters (Fig. 6).

A % B

=
o

=

b

H

@
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Basal petiole scales width (36%W) [mm]

Humber of pair of segments of basal half pinna (Pull)
.
e

o Median IEI o Median

[ z5%-75% [ 25%-75%
T Min-Max 1 1 Mintax

D. borreri D. cambrensiz D. borreri D. cambrensis

ra

Fig. 6. Box and whisker plot of one-way ANOVA for A — the number of pairs of segments of
basal half of the pinna in the central part of lamina (PuN; F=64, p < 0.001) and B — basal
petiole scales width (ScW; F=42, p < 0.001).

Key to the identification of species
The most suitable combinations of morphological characters measured in this
study resulted in the following key for identifying the species of the D. affinis

group in Central Europe. In accordance with Fraser-Jenkins' (pers. comm.,

181



2007) taxonomic concept, D. cambrensis in the study area corresponds with
D. cambrensis subsp. insubrica (Oberh. & Tavel ex Fraser-Jenk.) Fraser-
Jenk.

la  Stomata length (mean value of c. 15 stomatal guard-cells) > 58 pum,
spores highly irregularly abortive with a few well developed ................
hybrids (D. Xxcritica)

1b  Stomata length (mean value of c. 15 stomatal guard-cells) < 58 pum,
spores usually well developed..........cceevieiiiiiiniieiniiiiiieeeeeee e

2a  Number of pair of segments of the basal half of the pinna in the central
part of the lamina (10-)12-13(-15); the largest basal petiole scales (1—-
)2-2.5(-5) mm wide; lamina 1.8-3x longer than wider, length of the
central pinna-lobe (pinnule) in the central part of the lamina (7-)10.5—
I5(=18) MM....ccvveieeciieeeeeiiieee Dryopteris borreri (Newm.) Newm.

2b  Number of pairs of segments of the basal half of the pinna in the
central part of the lamina (4-)8-10(—11); the largest basal petiole
scales 3—4.5(—6) mm wide; lamina 2.5-3.5x longer than wider; length

of the central pinna-lobe (pinnule) in the central part of the lamina
(6.5—) 7.5-9(=13) MM .ertiiiiiiiiiiiieeieeteieeeeeeee et
Dryopteris cambrensis (Fras.-Jenk.) Beitel & W. Buck

Discussion
Geographical distribution

Various cytotypes (2x, 3x, 4x, 5x) of Dryopteris affinis sens. lat. were
mentioned in the seminal book by Manton (1950) in West Europe. However,
D. affinis sens. lat. was then neglected and regarded as being within the
variability of D. filix-mas for some time in Central Europe (Dostdl 1950,
Murin & Midjovsky 1980, Pigkos-Mirkowa 1981). But more recently the
aggregate species D. affinis sens. lat. (often as D. pseudomas) was recognized
in Floras of Central European countries (the Czech Republic, Slovakia and
Poland; Chrtek 1988, Mirek 1995, Kubat et al. 2002, Mraz in prep.), or in
some cases subspecies of the D. affinis group, as previously treated by
Fraser-Jenkins (1980), have been distinguished (Dostdl et al. 1984). In
Austria (Willner 2005) the subspecies D. affinis subsp. affinis, D. affinis
subsp. borreri and D. affinis subsp. cambrensis became widely used.
However, more recently the taxa have been treated at the specific level in the
newer taxonomic concept of the genus monographer Fraser-Jenkins (2007).
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According to his current concept, D. borreri and D. cambrensis occur in the
Czech Republic and Poland, while only D. borreri is known from Slovakia,
and D. affinis, D. borreri, D. cambrensis and D. pseudodisjuncta are present
in Austria.

Nevertheless, a rather restricted knowledge of the taxonomy, distribution
and delimitation of taxa within the D. affinis group in other European floras
led to many misinterpretations, neglection and failures to recognize taxa. Our
study has revealed the presence of D. borreri at 21 localities, D. cambrensis
at 10 localities and pentaploid D. Xcritica at 3 localities within the area of the
Czech Republic and its close surroundings. Whilst populations of D. borreri
usually consist of several plants (or rarely only a single plant), D. cambrensis
occurs as a single plant with regularity. The occurrence of D. cambrensis in
Central Europe north of the Alps is considered to be very rare, and only
single plants are usually found in the central and northern part of Germany
(Jessen 1984, Hilmer 1996). The single and scattered localities of
D. cambrensis represent a distribution pattern of a species at the edge of its
range, similar to that of another agamosporous fern, D. remota (Ekrt et al.
2007).

Genome size

In accordance with the previous treatment of Fraser-Jenkins (2007), we
have found and investigated two triploid taxa (D. borreri and D. cambrensis)
of differing genome size and also the pentaploid hybrid D. Xcritica
(D. borreri x D. filix-mas) in the study area.

Additionally, the genome sizes we have found (as a new cytogenetic
character) fill a gap in the DNA C-values database (Bennett & Leitch 2005b),
which so far does not contain any data for the D. affinis group. Genome size
equals the 1C-value for the taxa examined — D. borreri (13.01 pg),
D. cambrensis (12.59 pg), D. xcritica (20.38 pg), D. filix-mas (16.9 pg) —
and its values are proportionally higher than the values published for other
species of Dryopteris listed in the database, whereas for D. filix-mas and
D. dilatata 1C-values are equal to 8.70 and 8.05 pg, respectively (Bennett &
Leitch 2005b). Values in the database are much closer to monoploid genome
sizes reflecting the amount of DNA in one complete set of chromosomes =
1Cx-value (Greilhuber et al. 2005), not 1C-value.

The genome size of D. borreri and D. cambrensis differs at a level of
3.02% (genome size given in absolute units) or 4.6% (relative genome size).
A similar pattern of slightly differing genome sizes in closely related species
has been presented in another recent study, in which intermediate hybrids
have also been detected (Mahelka et al. 2005). Close but separate
evolutionary origins of various D. affinis group species has also been
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indicated by a study of their phloroglucinol derivatives (Widén et al. 1996).
Based on estimated genome composition, two thirds of the genome of the
two triploid taxa is suggested to be the same, while the last third is different.

The earliest ancestor of D. affinis sens. str. is thought to have been a
hybrid of the genome formula "OW" (D. oreades Fomin + D. wallichiana
(Spreng.) Hyl.) which regained fertility through agamospory. D. borreri
("OCW") is thought to have been an ancient hybridogenous species derived
from diploid agamosporous D. affinis and the east European sexual diploid
species D. caucasica (A.Braun) Fraser-Jenk. & Corley ("CC"), whereas
D. cambrensis ("OOW") probably originated from diploid agamosporous
D. affinis and the west European sexual species D. oreades ("OO"). The
above hybridization scheme requires further molecular research but close
genome composition could explain the observed low difference between
genome sizes of the triploid taxa we studied.

Phenotypic variation and species-specific characters

Morphological variability within the D. affinis group is extremely high.
This variation is probably a result of ancient hybridization and was
maintained by isolation of small agamosporic lineages (Manton 1950, Fraser-
Jenkins 2007). There are six distinct entities currently recognized as species
in a recent taxonomic treatment (Fraser-Jenkins 2007), though some further
adjustment and reduction of species may be made (Fraser-Jenkins pers.
comm., May 2009), and many other more minor variants and types are
recognized as having arisen within them, preserved by the agamosporous
type of reproduction through spores. The majority of distinguishable types
differ discretely in their morphology and also partially on a geographical
scale. Some of the relatively minor ones are recognized as subspecies by
Fraser-Jenkins (2007).

In contrast, alternative taxonomic treatments based on Fraser-Jenkins' taxa
did not accept the hierarchical taxonomic scheme and place them as invalidly
named and unranked morphotypes (Jermy & Camus 1991, Pigott 1997,
Merryweather 2002). But recently the morphotype scheme has largely been
abandoned by its advocates, including Merryweather (2007), in favour of the
present hierarchical scheme, at least for most major taxa.

Studying species boundaries as definable by means of distinct quantitative
characters was a major aim of our study. Multivariate morphometric analyses
were applied to the triploid taxa, D. borreri and D. cambrensis, identified
base on genome size. Distinctions between taxa based on relatively
qualitative standard botanical characters such as the shape of pinnae,
segments, teeth, glandularity of lamina, colour of scales and similar
characters are included in European keys, floras and other taxonomic
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publications (Dostdl et al. 1984, Frey et al. 1993, Fraser-Jenkins 1993,
Willner 2005, Fraser-Jenkins 2007). Some of the characters are difficult to
specify. The PCA and LDA results of our research have now introduced
some more exact quantitative characters that can also be used for identifying
taxa distributed in Central Europe (see identification key above).

Owing to their distinct genome sizes, clear morphological differentiation
and presumed different origin, it is suitable to treat the taxa as species.
According to the findings of the present study, the taxonomic concepts of
Fraser-Jenkins (2007) appear to be the most acceptable for the taxa
concerned.

Hybridization

The absence of hybrids between the triploid taxa is caused by their
agamosporous reproduction (Fraser-Jenkins 1987, 2007). On the other hand,
both taxa can easily hybridize with sexual species such as D. filix-mas, giving
rise to pentaploid progeny (Heckmann et al. 1989, Bir & Eschelmiiller 1990).
Our study confirmed that the frond morphology of D. Xcritica — the hybrid
between D. borreri and D. filix-mas — is generally very similar to D. borreri.
Because of the rarity and occurrence of only single plants of D. cambrensis,
the possible hybrid between it and D. filix-mas is probably very rare, as is the
case in Germany (Bidr & Eschelmiiller 1990). The considerably different
genomic composition could be another factor leading to a lower rate of
hybridization between D. cambrensis and D. filix-mas.

There are only a few microcharacters such as properly developed versus
abortive spores and size of the stomatal guard-cells that we found to be
reliable for identification of the hybrid, which is in accordance with previous
studies (Schneller 1974, Vinter 1995, 2001, Fraser-Jenkins 2007). The
recently published monographic treatment of D. affinis sens. lat. (Fraser-
Jenkins 2007) mentioned only the quality of spores (percentage abortive) as
an exclusive delimiting key-character for distinguishing between hybrid and
non-hybrid taxa. However, familiarity with the frond morphology, pinule-
shape and lobing, scale-colour efc. leads to a certain degree of ease of
recognition, which can be applied in the field with considerable success and
subsequently confirmed based on spore-characters (Fraser-Jenkins pers.
comm., May 2009), even though they are difficult to quantify objectively.
The quality of spores can sometimes be misleading since hybrids contain c.
5-20% of well developed spores, and non-hybrid taxa contain at least minor
portion of abortive spores, while very occasional exceptional plants of
D. cambrensis (subsp. cambrensis, discovered in Britain and confirmed
cytologically) may contain a majority of abortive spores but can be
recognized from their normal frond-morphology with none of the
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characteristic morphology of the hybrids (Fraser-Jenkins pers. comm., May
2009). In addition, it can be difficult to identify plants with dehisced
sporangia without or with only a few spores, particularly in old herbarium-
specimens. The ambiguity in the use of abortive versus developed spores to
identify hybrids is caused by variation in the success of cell-division during
sporogenesis resulting from the agamosporic origin of the taxa in the
D. affinis group. In sexual species of ferns, observation of a high degree of
abortive spores is usually a very reliable way to identify hybrids (Wagner &
Chen 1965, Reichstein 1981, Dostdl et al. 1984). The best quantitative
diagnostic character is undoubtedly mean stomatal length, even though there
is size variation due to environmental factors such as water-stress, which are
well known to cause potential inaccuracies. Stomata of the triploid taxa
studied here are (43—)45-49(-53) um long, whereas in the pentaploid hybrid
(D. xcritica) they are much more longer: 58—61 pm (Fig. 7). Similar patterns
of stomatal size have been published in previous studies (Schneller 1974,
Vinter 2001).
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Hybrids usually occur as scattered individuals in parental species
population (Bir & Eschelmiiller 2006, Fraser-Jenkins 2007). We recorded the
pentaploid hybrid D. xcritica very rarely in populations of D. borreri. In the
Bilé Karpaty Mts, a single hybrid plant was unexpectedly found in a small
stream valley without either parental species. It is well known, following
Manton (1950), that a low level of fertility occurs in these apomictic hybrids
due to the presence of occasional large, non-abortive spores that can be
blown from elsewhere, and Fraser-Jenkins (May, 2009, pers. comm.) has
reported occasional small populations of hybrids probably arising from
spores from a hybrid plant in certain very individual ocalities. It is also well
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known that some hybrid plants may live for many decades , during which
time the parental species might have become extinct.
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Souhrn

Dryopteris affinis agg. predstavuje v Evropé taxonomicky komplikovanou skupinu
skupiny z 27 lokalit nachizejicich se zejména v Ceské republice a okrajové v Polsku,
Slovensku a Rakousku. Na zdklad¢ studia ploidnich trovni a velikosti genomu pomoci
pritokové cytometrie a na zdkladé€ studia morfologickych znakt, byly ovéteny dva triploidni
(2n = 123) druhy D. borreri a D. cambrensis a jeden pentaploidni (2n = 205) kiiZenec
D. xcritica (D. borreri x D. filix-mas). Oba studované triploidni druhy se vzdjemn¢ lisi
velikosti genomu. Z tizemi Ceské republiky byl zéroveii poprvé spoéitin podet chromozémii
u D. borreri a D. filix-mas.

Jednotlivé taxony nejsou dosud v kvétenich Ceské republiky, Slovenka a Polska
rozliSovany. Zatimco D. borreri piedstavuje roztrouSené se vyskytujici druh, D. cambrensis
je velmi vzidcnym druhem rostoucim zpravidla v ojedinélych exemplafich. Jednotlivé
izolované vyskyty predstavuji typické rozSifeni druhu na okraji svého aredlu. Na zdkladé
studia kvantitativnich morfologickych znakl byly nalezeny vhodné znaky na determinaci
jednotlivych druhi:

la Priduchy vétsi nez 58 pm (primérnd hodnota za ca 15 bungk), vytrusy znacné
nepravidelné, prevazZn€ abortovane ..............ccccocerveriinieiiniiineee e
k¥izenci (D. Xcritica)

1b Priduchy mens$i 58 um (primérnd hodnota za ca 15 bunck), vytrusy pfevazné
VYVITIUEG ...ttt ettt ettt ettt e et e e s b e e et esa b e e s bt e sabeeeabeesabeeenbeesabeesaneenas

2a Bazalni polovina listku ve stfedu cepele s (10-)12-13(—15) pary tkrojki; nejvetsi
bazdlni pleviny na fapiku (1-)2-2,5(-5) mm S§ir., svétle hnédé; epel 1,8-3x delsi nez

Sirs{; sttedovy tkrojek listku v centrdlni ¢asti cepele (7-)10,5-15(-18) mm dL.............
Dryopteris borreri

2a Bazélni polovina listku ve stfedu Cepele s (4-)8—10(—11) pary ukrojkil; nejvetsi
bazélni pleviny na fapiku 3—4,5(—6) mm S§ir., Cepel 2,5-3,5x delsi nezZ §irsf; stfedovy
ukrojek listku v centraln{ ¢asti Cepele (6,5-)7,5-9(=13) mm dl. ........ccoceeveriiriincancnnn.
Dryopteris cambrensis
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Appendix 1. — List of localities of taxa of the Dryopteris affinis group used for flow
cytometry and morphometric study: no.— locality number; locality — country,
phytogeograpical district (for localities from the Czech Republic only) with its number
(Skalicky 1988), locality, latitude, longitude (coordinate system WGS-84), altitude, collector,
collection date, (a field locality code is given in parentheses); n — number of plants examined
by flow cytometry; taxa(n) — taxa identified and their quantity (bor = Dryopteris borreri;
cam = D. cambrensis; xcri = D. Xcritica); fil = D. filix-mas — reference sample). Taxa with
an asterisk (*) were checked by chromosome counting and taxa with a number symbol (#)
were also analysed to assess absolute genome size.

no. locality n taxa(n)

1 Czech Republic, 33. BranZovsky hvozd: Lis¢i, foothill of 4 bor(2)+(1)#,
Jezvinec hill, c. 1.8 km NE of the village centre, 49°19'19.7"'N,  cam(1)* #
13°03'42.6"E, c. 590 m alt., leg. L. Ekrt 15. X. 2008, JEZ).

2 Czech Republic, 58e. Zaltman, Rokytnik, vinicity of old military 1  bor(1)
fortification near the forest edge, c. 500 m NNE of the Maternice
hill, 50°3022"N, 16°08'07"E, c. 530 m alt., leg. L. Ekrt 14. X.
2004, (ROK).

Moy

3 Czech Republic, 67. Ceskomoravska vrchovina: StifZovice, 1 cam(l)
ancient stony wall at the edge of alder forest c. 850 m SE of the
village centre, 49°08'12.0"N, 15°10'01.8"E, 540 m alt., leg. L.
Ekrt 26. V. 2008, (KUN).

4 Czech Republic, 67. Ceskomoravskd vrchovina: Usti near 1 bor(1)
Humpolec, edge of small stream in alder forest, c. 1 km SSE of
the village centre, 49°27'52"N, 15°25'03"E, 590 m alt., leg. L.
Ekrt 15. IX. 2007, (UST).

5 Czech Republic, 74b. Opavska pahorkatina: Brantice, c. 1.5 km 3 cam(3)
SE of the village centre, 50°03'08.5"N, 17°38'15.5"E, 460 m alt.,
leg. L. Ekrt 17. IX. 2007, (BRA).

6 Czech Republic, 78. Bilé Karpaty lesni: Vépenky, foothill of 1 xcri(1)#
Velka Javofina Mt., 48°51'58"N, 17°39'40"E, c. 620 m alt., leg.
L. Ekrt, 18. IX. 2007, (VAP).

7  Czech Republic, 79. Zlinské vrchy: Lidecko, beach forest on E 1  bor(1)
side of Kopec hill c. 1.9 km N of the village centre, 49°13'13"N,
18°02'48"E, c. 595 m alt., leg. L. Ekrt, 18. IX. 2007, (LID).

8 Czech Republic, 84a. Beskydské podhuii: Jablunkov, Navsi, 2 bor(2)
hillside up a small stream ca 2.2 km NE of the town of
Jablunkov, 49°35'30"N, 18°47'07"E, c. 430 m, leg. L. Ekrt, 17.

IX. 2007, JAB).

9  Czech Republic, 88a. Kralovsky hvozd: Zelezna Ruda, Alzbétin, 2 bor(1),
edge of the road near ancient village of Debrnik c. 1.7 km ESE of  cam(1)
the railway station of Alzbétin, 49°07'13.7"N, 13°14'02.4"E, 780
m alt., leg. L. Ekrt & J. Hadinec 29. VIII. 2007, (DEB).
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10

11

12

13

14

15

16

17

18

19

20

Czech Republic, 88b. Sumavské plang: Studenec, Popelnd 2 bor(2)
settlement, central part of valley of Pénivy potok stream c. 2.2

km WSW of the Popelna settlement, 49°05227"N, 13°34'32"E,

905 m alt., leg. L. Ekrt 12. X. 2006, (PEP).

Czech Republic, 88d. Boubinsko-stoZzecka hornatina: 'Kubova 1 cam(1)#
Hut', side of the road of Lukenska cesta, N edge of fenced part of

Boubinky prales virgin forest reserve, c. 2.8 km E of the village

centre, 48°58'59"N, 13°48'41"E, 1110 m alt., leg. L. Ekrt 30.

VIIIL. 2007, (BOU).

Czech Republic, 88d. Boubinsko-stoZzeckd hornatina: StoZec, 2 bor(1)#,
beech forest in the StoZec reserve c. 750 m E of the peak of  Xcri(1)#,
Stozec Mt., 48°52'56"N, 13°49'53"E, 995 m alt., L. Ekrt 13. IX.  fil(1)*#
2004, (STO).

Czech Republic, 88e. Trojmezenskd hornatina: Novd Pec, old 5 bor(4)+(1)*
forest line clearing c. 4 km SSW of the railway station of Nova

Pec, 48°43'30"N, 13°5421"E, 900 m alt., L. Ekrt & E. Ekrtova

25. IX. 2007, (PEC).

Czech Republic, 88e. Trojmezenska hornatina: Nova Pec, foothill 4 bor(4)
of Smréina Mt., 48°4527"N, 13°5627"E, c. 880 m alt., leg. L.
Ekrt, 25. IX. 2007, (SMR).

Czech Republic, 89. Novohradské hory: Zofin, along small 4 bor(1)+(1)#,
stream and edge of the forest path c. 1.4 km W of the village  cam(1)+(1)#
centre, 48°40'30.2"N, 14°40'26.1"E, 765 m alt., leg. L. Ekrt & M.

Lepsi 5. IX. 2007, (PIV).

Czech Republic, 89. Novohradské hory: Cerné tdoli, edge of 2 bor(1),
forest path c. 2.1 km ESE of the village centre, 48°41'35.6"N, cam(1)#
14°42'08.2"E, 890 m alt., leg. L. Ekrt & M. Lepsi 5. IX. 2007,

(POH).

Czech Republic, 89. Novohradské hory, Pohorskd Ves, Hojnd 2 bor(2)
voda virgin forest reserve, c. 1.2 km SE of the peak of Vysoka

hill, 48°42'23"N, 14°45'09"E, c. 850 m alt., leg. L. Ekrt & M.

Lepsi, 5. IX. 2007, (HOJ).

Czech Republic, 89. Novohradské hory, Malonty, alder forest c. 3  bor(3)
1.7 km ENE of the village centre, 48°41'19"N, 14°36'01"E, c. 665
m alt., leg. L. Ekrt & M. Lepsi, 5. IX. 2007, (MAL).

Czech Republic, 90. Jihlavské vrchy, Kaproun, forest below the 1 cam(1)
railway station of Kaproun, 48°04'56"N, 15°10'12"E, 660 m alt.,
leg. L. Ekrt 30. IX. 2008, (KAP).

Czech Republic, 90. Jihlavské vrchy, Horni Dubenky, side of the 1  bor(1)
forest road c. 2.2 km NE of the village centre, 49°16'0.7"N,
15°20'44.1"E, 695 m alt., L. Ekrt & E. Ekrtova 30. IX. 2007,

(DUB).
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Czech Republic, 90. Jihlavské vrchy, Résna, edge of forest path, 1  bor(1)#
c. 2.2 km NW of the village centre, 49°14'13"N, 15°2221'E, 690
m alt., L. Ekrt & E. Ekrtova 6. X. 2007, (RAS)

Czech Republic, 99a. Radhost'ské Beskydy: Dolni Lomna, along 2  bor(2)
the stream below the Mionsi reserve c. 1 km ESE of the Velkd

Polana hill, 49°31'52"N, 18°40'08"E, c. 625 m alt., leg. L. Ekrt,

18. IX. 2007, (MIO).

Czech Republic, 99a. Radhost’ské Beskydy: Horni Becva, 2 bor(2)
Pustevny settlement, beech forest in NW part of Tane¢nice Mt. c.

300 m N of Pustevny settlement, 49°29'34"N, 18°15'S7"E, c.

1090 m alt., leg. L. Ekrt, 18. IX. 2007, (PUS).

Czech Republic, 99b. Slezské Beskydy: Nydek, foothill of Velkd 2  bor(2)
Cantoryje Mt., slope leading up to a small stream c. 1.9 km NE of

the village centre, 49°40'09"N, 18°4624"E, c. 485 m alt., leg. L.

Ekrt, 17. IX. 2007, (NYD).

Poland, Géry Stolowe, Bukowina Ktodzka, Pstrazna, edge of a 1 cam(1)
small forest path from Zavrchy to Pstrazna, c. 15 m SE of the

state border between Poland and the Czech Republic, c. 1.2 km

ESE of the village centre, 50°28'34.1"N, 16°15'12.5"E, 545 m

alt., leg. L. Ekrt 9. VI. 2008, (PST).

Slovakia, 21b. Krivanska Mal4 Fatra: Krasnany, bottom part of 2 bor(1),
Kir valley c. 3.5 km SE of the church in the village of Krasfiany,  xcri(1)#
49°11'34", 18°56'01", c. 605 m alt., leg. L. Ekrt, 30. IX. 2004,

(KUR).

Austria, Totes Gebirge Mts., Hinterstoder, path half way from the 2 bor(1),
village of Hinterstoder to Priel-Schutzhaus, c. 2 km ENE of the  cam(1)
Spitzmauer Mt., 47°41'54"N, 14°0522"E, 1090 m alt, L. Ekrt 26.

VII. 2008, (PRI).
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Krdlova Vysina 3132/7, CZ-400 96 Usti nad Labem

Abstract

The distribution of taxa of Dryopteris affinis group in the Czech Republic
was studied. Collections of 21 Czech public herbarium were revised and a
total of 257 specimens was examined. Two species D. borreri and D.
cambrensis and one hybrid D. xcritica (D. borreri x D. filix-mas) were
recorded in the Czech Republic. D. cambrensis was recently rediscovered
after more than 30 years for the flora of the Czech Republic and recently was
found as a new species for Bohemia. 16 localities of rare D. cambrensis are
known for the Czech Republic. A single locality of D. cambrensis was found
in Poland in surroundings of village of Pstrazna near border with the Czech
Republic. Review of the morphological characters, distribution maps and
review of habitat preferences, total distribution of the taxa and determination
key is presented.

Keywords: agamosporous species, Central Europe, Dryopteridaceae, ferns,
hybridization, Pteridophyta
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Uvod

Komplex  Dryopteris  affinis  predstavuje  skupinu  apomiktickych
(agamosporickych)' druh@ rostoucich v dzemi od Makaronézie a Maroka
pfes Evropu aZz na Kavkaz a pobfezi Kaspického mote do Irdnu (Fraser-
Jenkins 1980, 2007). Diploidni (2n = 82) je pouze D. affinis (Lowe) Fraser-
Jenk. Vsechny ostatni taxony jsou triploidni (2n = 123). Sir§i aredl maji
druhy D. borreri (Newman) Newman a D. cambrensis (Fraser-Jenk.) Beitel
& W. R. Buck rostouci i ve stfedni Evropg. Dalsi druhy jsou geograficky
omezené. V zdpadni Evropé je zndma D. pseudodisjuncta (Tavel ex Fraser-
Jenk.) Fraser-Jenk. a z Kavkazu jsou uddvany druhy D. schorapanensis
Askerov a D. pontica (Fraser-Jenk.) Fraser-Jenk. (Fraser-Jenkins 2007).

Vymezeni nékterych taxoni, 1ze v§ak n¢kdy obtizné stanovit. V. minulosti
byl komplex proto pfedmétem fady diskuzi. Na zdkladé této skutecnosti byl
ve Velké Britdnii nékdy pfijimén tzv. koncept morfotypi, ve kterém je fada
(morfo)typi hodnocena jmény bez formdlniho popisu (Jermy & Camus
1991, Pigott 1997, Merryweather 2002). Toto schéma vSak jiZ neni ani svymi
iniciatory dnes pouzivano (Merryweather 2007).

Jednd se bezesporu o taxonomicky slozitou skupinu, v jejiz evoluci
vyznamnou roli sehrdly procesy ddvné hybridizace a polyploidizace. Na
vzniku jednotlivych taxonti se v minulosti ziejm¢e podilely diploidni sexudlné
se rozmnoZzujici druhy D. wallichiana (Spreng.) Hyl., D. oreades Fomin a D.
caucasica (A. Braun) Fraser-Jenk. & Corley (Widén et al. 1996, Fraser-
Jenkins 2007). Piivod jednotlivych druht vSak dosud neni spolehlivé vyieSen
a skupina vyzaduje dal$i vyzkum s vyuZitim modernich molekularnich
metod. Existuje fada indicii podporujicich vznik diploidni D. affinis s. str.
davnou hybridizaci D. wallichiana a D. oreades. Vznik D. borreri je ziejmé
spojen s kfizenim D. affinis a D. caucasica a vznik D. cambrensis kiiZenim
D. affinis a D. oreades (Widén et al. 1996). Piivod dalSich druhi komplexu
neni zndm.

Vyznamnym dtsledkem agamosporického rozmnozovani je existence fady
drobnych variant vrdmci jednotlivych druhti, které jsou udrZovany
apomiktickym klonovanim skrze vytrusy (princip agamosporie). V priubéhu
evoluce skupiny se tedy mohly ndhodné geneticky fixovat urcité
morfologické znaky v lokdlnich populacich. Vyznamnéjsi, morfologicky a
chorologicky vyhranéné typy jsou v souCasném druhovém Kkonceptu u

! Odhaduje se, Ze obecné asi 10 % kaprad’orostii neni schopno se reprodukovat sexudlng.
Uplatituji se zde nepohlavni mechanismy reprodukce jako aposporie, apogamie i
agamosporie (Walker 1979). V pfirod¢ je u kapradin nejbéznéjSim typem apomiktického
stiiddni generaci agamosporie. Principem tohoto nepohlavntho procesu je vytvéreni
neredukovanych vytrust v pribéhu meidzy, coZ ma za nasledek stejny pocet chromozomi u

sporofytu i gametofytu (Manton, 1950, Lovis, 1977).
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nékterych druhl (D. affinis, D. cambrensis) hodnoceny na trovni poddruhti
(Fraser-Jenkins 2007). Taxonomickd hodnota téchto taxonli je vSak
pravdépodobné malého vyznamu.

Taxony v rdmci skupiny D. affinis byly v minulosti povaZovany za sou¢ast
komplexu D. filix-mas (Manton 1950, Schneller 1974 aj.). VSechny evropské
druhy rodu Dryopteris jsou v soucasné dob¢ fazeny do podrodu Dryopteris®,
ktery je ddle clenén do 11 sekci. Dryopteris filix-mas je zéastupce sect.
Dryopteris, zatimco D. affinis je jednoznaéné tfazena do sect. Fibrillosae
Ching. Zastupci sect. Fibrillosae se od nomindtni sekce 1i§i fadou
morfologickych znakt, z nichZ nejvyznamnéjsi je kozovitd, tmavozelend, na
svrchni strané leskla Cepel, déle fapik, vieteno a nckdy i ¢epel husté pokryté
tzce kopinatymi plevinami (fibrilla = vlakénko, fibrila) a ostéry tlusté a
alespon v ranych stadiich dol podvinuté a déle vytrvalé. Na rozdil od taxoni
sect. Dryopteris, které se rozmnoZzuji sexudlné, je pfevaznd vétSina taxond
sect. Fibrillosae apomikticka (Fraser-Jenkins 1986).

Determinaci jednotlivych taxont skupiny D. affinis dile komplikuje
hybridizace s tetraploidnim D. filix-mas. Pfi kiizeni mezi apomiktickymi
zéstupci skupiny D. affinis se sexudlné se rozmnoZzujici D. filix-mas, vznikaji
pentaploidni (v piipadé kiiZeni triploidnich D. borreri a D. cambrenis) ¢i
tetraploidni kiiZenci (v pifpadé kiiZeni diploidni D. affinis). Radou znak®
jsou tito kifZenci zpravidla blizs{ taxontim skupiny D. affinis. V CR je dosud
zndma pouze pentaploidni D. xcritica (Fraser-Jenk.) Fraser-Jenk. (D. borreri
x D. filix-mas). Obecné se tito kiiZzenci vyskytuji roztrousen¢ az ojedinéle
v populacich rodi¢ovskych druhti (Heckmann et al. 1989, Bir &
Eschelmiiller 2006, Fraser-Jenkins 2007).

Komplex D. affinis zpracoval a fadu novych taxond popsal Fraser-Jenkins
(1980, 1987, 2007), z jehoZ zpracovani vychdzi i vétSina evropskych kvéten
(napt. Dostdl et al. 1984, Frey et al. 1993, Fraser-Jenkins 1993, Willner
2005). Bohuzel ftada popsanych a vsoucasné dobé pouZivanych
morfologickych znakidl je vSak obtiZzn€ hodnotitelnd. Na druhou stranu
jednotlivé taxony skupiny D. affinis nebyly dosud rozliSovany v fad¢ kvéten
sttedni Evropy jako je Ceska republika, Slovensko, Polsko aj. (Chrtek 1988,
Mirek et al. 1995, Marhold & Hinddk 1998, Kubit et al. 2002, Woziwoda
2005, Mréz in prep.).

Recentné byla studovdna u dvou stfedoevropskych triploidnich taxont
velikost genomu a kvantitativni morfologické znaky (Ekrt et al., in prep.). Na
zdkladé této studie byl sestaven kli¢ k uréeni druhti v CR. V Ceské republice
byli dosud zéstupci komplexu oznacovani jako D. pseudomas (Woll.) Holub
& Pouzar (Holub 1967, Chrtek 1988) ¢i jako souborny druh D. affinis (Kubét

* Ostatni podrody Pycnopteris (T. Moore) Ching, Erythrovariae (H. 1td) Fraser-Jenkins a
Nephrocystis (H. 1t9) Fraser-Jenkins zahrnuji druhy rostouci zejména ve Vychodni Asii, kde
je centrum diverzity rodu (Fraser-Jenkins 1986).
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in Kubit et al. 2002). Informace o vyskytu jednotlivych taxoni na tizemi CR
jsou dosud jen kusé a publikované pouze v zahrani¢ni literatuie (Dostél et al.
1984, Jessen 1985, Fraser-Jenkins 2007). V tomto piispévku uvddime detailni
morfologicky popis, kli¢ k ur€ovéani jednotlivych druhli a revizi rozsiteni
jednotlivych taxoni na izemi Ceské republiky. Na zékladé tohoto studia byla
vzicné se vyskytujici D. cambrensis znovuobjevena pro kvétenu Ceské
republiky po vice nez 30 letech (i kdyZ diive v Ceskych flérach neuvddéna) a
ovéfena také na tizemi vlastnich Cech.

Metodika

Rozsifeni taxont na tzemi CR bylo zpracovdno na zdkladé studia 22
vetejnych Ceskych herbarovych sbirek (BRNM, BRNU, CB, CBFS, FMM,
HOMP, CHOM, KHMS, LIT, MJ, MP, OH, OL, OLM, OSM, PL, PR, PRC,
ROZ, SOB, ZMT, herb. Méstské muzeum Nové Mésto n. Met.) a bylo
doplnéno jak vlastnimi, tak i1 dal$imi ndlezy uloZenymi v soukromych
herbarovych sbirkdch (herb. L. Cech, herb. C. Fraser-Jenkins, herb. P.
Koutecky, herb. P. Petiik, herb. B. Travnic¢ek, herb. A. Hijek). Zkratky
herbafil byly ptejaty dle Holmgren & Holmgren (1998-2009). Do seznamu
lokalit byla v ptipad€ vzacné D. cambrensis zatazena také 1 lokalita v Polsku
tésn¢ za statni hranici. Vzhledem k tomu, Ze se jednd o taxony kritické a
Casto zaménované s D. filix-mas €1 jinymi druhy, nebyly do seznamu lokalit
prejimany Zadné literarni udaje.

Celkem bylo excerpci uvedenych herbafovych sbirek ztizemi Ceské

republiky ziskdno 257 ddajl, v ptipadé D. borreri se jednalo o 219 polozZek, u
D. cambrensis o 26 polozek (+ 1 z Polska) a v ptipad¢€ kiiZence D. Xcritica
(D. borreri x D. filix-mas) o 12 polozek.
Lokality zaznamenané v herbafich byly co nejpiesnéji vyhledany s pomoci
digitalni mapy Ceské republiky (www.mapy.cz). Z této mapy byly odeéteny
pfiblizné soutadnice lokalit v systému WGS-84, které byly ndsledné pouZzity
k vytvoreni map rozSifeni v programu Dmap (verze 1990-2000 A. Morton —
http://www.dmap.co.uk/). Zemépisné soufadnice uvedené u vlastnich
zédznamu byly v terénu zaméieny pomoci GPS pfistroji Garmin Vista C (L.
Ekrt) a Garmin Legend (M. Lepsi).

Jednotlivé lokality jsou v seznamu (Piiloha 1) sefazeny podle piislusnosti
k fytogeografickym (pod)okresim (Skalicky 1988). Lokalizace byly
ponechdny + v pivodnim znéni, pouze dels$i popisy byly zkracovdny nebo
stylisticky upraveny. VSechny udaje v hranatych zdvorkach jsou poznamky
zptesnujici udaje o lokalité. V piipadé€ cizojazycného ndzvu obce ¢i mista byl
nazev preloZzen do ceStiny. Pokud na herbafové schedé nebylo uvedeno
jméno sbératele, je zde uvedeno ,s. coll.”, pokud bylo jméno sbératele
necitelné, pak je uvedeno oznaceni ,,coll. ?*. Pokud nebylo uvedeno na
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sched¢ datum sbéru, je misto n¢ho pfipojeno oznaceni ,s. d.”“. Nélezy
revidované ze soukromych herbafovych sbirek jsou oznafeny jako ,,herb.” a
jménem autora sbirky.

Pro porovnani prumérné délky pruduchti u taxont skupiny D. affinis byla
na herbafovém materidlu zméfena priimérnd délka priduchii (15 priduchl na
rostlinu) pomoci svételného mikroskopu Olympus CH30 pfii zvétSeni 1000x.
Hodnoty byly méfeny vesmés na materidlu z izemi CR, pouze polozky D.
affinis s. str. pochdzely piedeviim z Némecka a Spanélska. Pocet rostlin se
zmétenymi priduchy v rdmci jednotivych taxonl je ndsledujici: Dryopteris
affinis = 15 rostlin, D. borreri = 95 rostlin, D. cambrensis = 18 rostlin, D.
xcritica = 9 rostlin.

Nomenklatura

Nejen v Ceské a slovenské literatufe bylo Casto pro cely komplex, jehoz
taxony nebyly dosud na naSem tuzemi rozliSovdny, pouZivdno jméno
Dryopteris pseudomas (Woll.) Holub & Pouzar (Holub 1967, Chrtek 1988,
Bremer & Koopman 1994, Marhold & Hinddk 1998). Ve vétsi
Casti zahranicni literatury, kterd je ovlivnéna pievazné pracemi Fraser-
Jenkinse (Fraser-Jenkins 1979, 1980, 1987, 2007), je vSak toto jméno
v posledni dobé uvadéno jako synonymum jména Dryopteris affinis (Lowe)
Fraser-Jenk., tedy diploidniho taxonu, ktery na naSem uzemi zifejmé neroste.
Ovsem nomenklatorickd problematika je znacné zapeklitd a nedofeSend.
Fraser-Jenkins (1979) totiz myln¢ povazuje jméno Dryopteris pseudomas
(Woll.) Holub & Pouzar za illegitimni. V praci Holuba (Holub 1967) ani
Wollastona (Wollaston 1855) totiZ neni explicitné zahrnuto D. affinis do D.
pseudomas a tudiz z nomenklarického hlediska je jméno publikovdno
legitimné. Pravdou je, Ze dokud byly v§echny taxony komplexu rozliSovany
pouze na poddruhové drovni (napt. Fraser-Jenkins 1980), md v druhovém
ranku prioritu jméno zaloZené na nejstar§Sim bazionymu v tomto ranku, coZz je
D. affinis (Lowe) Fraser-Jenk. (Fraser-Jenkins 1979) zaloZené na bazionymu
Nephrodium affine Lowe 1838, které se vztahuje na diploidni rostliny.
Problém se vSak znovu objevuje, pokud jsou povazovany zdkladni taxony
komplexu za samostatné druhy. V tomto okamZiku je zdsadni pro interpretaci
jména D. pseudomas (Woll.) Holub & Pouzar typifikace jména Lastrea
pseudomas Woll., kterd vSak nebyla dosud tadné publikovana. V praci
Wollastona (Wollaston 1855) je zteteln€ pouzito jméno Lastrea pseudomas
jako synonymum v urovni druhu pro D. filix-mas var. borreri Newman 1854.
To vedlo Holuba (Holub 1967) k nézoru, Ze se jednd o nejstarS$i epiteton
v druhové drovni pro tuto varietu, kterd je dnes Fraser-Jenkinsem rozliSovana
jako samostatny triploidni druh oznacovany jako D. borreri (Newman)
Oberh. & Tavel. Pokud by lektotypifikace jména Lastrea pseudomas byla
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skute¢né provedena ve smyslu triploidnich rostlin, pak by sprdvnym jménem
pro D. borreri bylo opravdu D. pseudomas. Podle pisemného sd€leni vSak
Fraser-Jenkins pfipravuje lektotypifikaci jména Lastrea pseudomas diploidni
rostlinou ndleZejici k D. affinis. Z poskytnutého rukopisného materidlu
(Fraser-Jenkins, ms) vSak vyplyvd, Ze origindlni materidl Wollastona je
smésny a lektotypifikace by byla mozna jak diploidni, tak i triploidni
rostlinou. Vybér diploidni rostliny neni v dostupném materidlu nijak
zdivodnény a spiSe se zdd, Ze odporuje doporucenim 9A.2, 3 a 9A.5 Kbédu
botanické nomenklatury (McNeill 2007), které nabddaji k ndsledovani ziejmé
puvodni vile autora a respektovani piipadnych pozdéjsich interpretaci, které
nejsou v rozporu s pivodnim protologem. PiestoZe zde bylo pfijato feSeni
v souladu s veEtsi Casti zahraniCni literatury, je tfeba povazovat je zatim za
provizorni do doby, nez bude fadn¢ provedena a zdivodnéna lektotypifikace
jména Lastrea pseudomas.

Kli¢ Kk uréeni taxonu na uzemi CR

Ke spolehlivému urceni kiiZencti od uvedenych druhil je nezbytné stanovit
ploidni droven nebo velikost praduchii, které koreluji s ploidni trovni (obr.
1). Na rozdil od fady jinych polyploidnich skupin kapradin, které se
rozmnoZzuji sexudln¢, nelze bezpecné urcit ve skupiné D. affinis kiizence
pouze na zdklad¢ ptitomnosti abortovanych vytrust. Vytrusnice jednotlivych
druht obsahuji krom¢ vyvinutych vytrusi také urCity podil vytrusi
abortovanych a naopak kiiZenci maji sice spory pievdzné abortované, avSak
mohou zde byt nalezeny zase vytrusy dobie vyvinuté (asi 5-20%).

Tento kli¢ byl sestaven na zakladé prace Ekrt et al. (in prep.) a je doplnény
o nckteré kvalitativni znaky pozorované na studovanych rostlinich a o
postfehy z literatury (Fraser-Jenkins 2007). Porovnéni listkii jednotlivych
taxontl viz obr. 2. Pro doplnéni byl do kli¢e zafazen i D. filix-mas.

la Listy tmavé zelené, koZovité; vieteno husté pokryté plevinami; fapicek
listkli (na Zivych rostlindch) tmavé fialovy.................... 2 (D. affinis agg.)

1b Listy travovité zelené, nekoZovité; vieteno s fidce pfitomnymi plevinami
nebo bez plevin; fapicek listkl zeleny ....................... Dryopteris filix-mas

2a Praduchy v priméru del$i nez 58 pum, vytrusy znacné nepravidelné,
prevazné abortované, n¢které vyvinuté ........ kFizenci (v CR D. xcritica)

2b Priiduchy v priméru krat$i nez 58 pm, vytrusy pfevdzné vyvinuté,
NEKLEré abortoVane ............cocoiiiiiiiiiiiiieieeeceee e 3

3a Bazdlni polovina listku ve stfedu ¢epele s (10-)12—-13(-15) pary tkrojku;
nejvetsi bazalni pleviny na fapiku (1-)2-2,5(=5) mm Sir., matné, svétle
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hnédé; cepel (20-)25-30(-35) cm Sir., eliptickd, 1,8-3 x delsi neZ Sirsi,
leskld; stfedovy ukrojek listku v centralni ¢4sti Cepele (7—)10,5-15(-18)
mm dl.; dkrojky listku na konci fidce zubaté se zuby sméfujicimi
zpravidla mimo osu ukrojku nebo bez zubi; vieteno nezldznaté nebo
ojedinéle zlaznaté, pfitiskle az odstdle plevinaté; listy zpravidla pies
ZIMU VYETVAVAJTICT .o Dryopteris borreri

3b Bazdlni polovina listku ve stiedu cepele s (4—)8—10(—11) pary dkrojki;
nejvetsi bazalni pleviny na fapiku 3—4,5(—6) mm Sir., lesklé, rezavé az
oranzov¢ hnédé; cepel (8—)15-20(-30) cm Sir., uzce eliptickd, 2,5-3,5 x
del$i nez S§irSi, matnd; sttedovy ukrojek listku v centrdlni Casti Cepele
(6,5-)7,5-9(-13) mm dl.; dkrojky listku na konci husté¢ zubaté zuby
smétujicimi zpravidla s osou ukrojku; vieteno husté az fidce Zlaznaté,
vyrazn¢ odstidle plevinaté; listy zpravidla pfes zimu zpravidla
NEVYLIVAVAJICT oot Dryopteris cambrensis
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Obr. 1. — Primérné délky pruduchti u taxontt komplexu Dryopteris affinis ve stfedni Evropé¢.
Délky praducht triploidnich druhti D. borreri a D. cambrensis a pentaploidniho kiiZzence D.
xcritica byly hodnoceny na herbifovém materidlu z Ceské republiky, zatimco délky
priduchti diploidniho druhu D. affinis byly hodnoceny piedev§im na materidlu sebraném
v Némecku, Rakousku a gpanélsku.

Fig. 1. — Mean stoma length of taxa of the Dryopteris affinis group in Central Europe. Stoma
length of triploid D. borreri, D. cambrensis and pentaploid D. Xcritica were measured in
herbarium specimens from the Czech Republic and stoma length of diploid D. affinis was
measured mainly from herbarium specimens collected in Germany, Austria nad Spain.
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Obr. 2. — Siluety listkl ve stfedni ¢asti Cepele listu: A — D. cambrensis, B — D. borreri, C —
D. xcritica (D. borreri x D. filix-mas); D — D. filix-mas. Méftitko je 2 cm.

Fig. 2. — Pinna silhouettes in central part of lamina: A — D. cambrensis, B — D. borreri, C —
D. xcritica (D. borreri x D. filix-mas); D — D. filix-mas. Scale bar 2 cm.

Charakteristika jednotlivych taxoni vyskytujicich se v CR

V nésledujicim pfehledu je uvedena charakteristika druht skupiny Dryopteris
affinis na zakladé studovanych rostlin z Ceské republiky.

Dryopteris borreri (Newman) Oberh. & Tavel — kaprad’ rezava

Dryopteris borreri (Newman) Newman ex Oberholzer & Tavel Verh.
Schweiz. Naturforsch. Ges. 118: 153., 1937. — Syn.: Dryopteris filix-mas var.
borreri Newman Hist. Brit., Ferns, ed. 3, 189, 1854. — Lastrea pseudomas
Woll. Phytologist ser. 2, 1: 172, 1855, an? — Dryopteris Xtavelii Rothm.
Candollea 10:92-93, 1945. — Dryopteris pseudomas (Woll.) Holub & Pouzar
Folia Geobot. Phytotax. 3: 330, 1967, an orig.? — Dryopteris affinis subsp.
borreri (Newman) Fraser-Jenk. Willdenowia 10: 110, 1980. — Dryopteris
affinis subsp. robusta (Oberh. & Tavel) Fraser-Jenk. Willdenowia 10: 111,
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1980. — Dryopteris affinis subsp. stilluppensis (Sabr.) Fraser-Jenk.
Willdenowia 10: 112, 1980. — Dryopteris paleacea auct. p. p.

Exsikaty: Extra fines: Fl. Exs. Distri. Bacov., no 502 (ut D. filix-mas). —
Herb. Fl. Caucasicae, no 7 (ut D. paleacea). — Fl. Lusitanica Exsiccata, no
8059 (ut D. filix-mas). — Herb. Fl. Ross., no 1800 (ut Nephrodium filix-mas
Rich. var. paleaceum Hook.)

Oddenek jednohlavy nebo vicehlavy. Listy zpravidla pies zimu vytrvavajici,
lesklé, tmavozelené; Cepel eliptickd, 1,8—3x delsi nez Sirokd, (30—)60-80(—
95) cm dl., (20-)25-30(-35) cm S§ir.; listek vejcité kopinaty, bazdlni polovina
listku ve stiedu Cepele s (10-)12—-13(—15) pary dkrojka, dkrojky rovné ¢i vné
vyhnuté, po strandch celokrajné nebo jemné zubaté, na vrcholu zaokrouhlené,
ut'até Ci tup¢ zaspicatélé, celokrajné nebo ziidka pilovité zubaté, zuby tupé ¢i
zaSpicatélé smeétujici zpravidla mimo osu udkrojku, sttedovy tukrojek listku
v centrdlni ¢asti Cepele (7-)10,5-15(-18) mm dl.; vieteno plevinaté,
nezldznaté nebo ojedinéle Zlaznaté, pleviny ve stfedni C4sti odstdlé cCi
k vietenu pritisknuté, 3—-6 mm dl.; fapik 12-40 cm dl., plevinaty; pleviny
matné, svétle hnédé, nejvétsi bazdlni (1-)2-2.5(=5) mm Sir. Vytrusy 42-51
pm dI. Priduchy 43-53 pm dl. Celkové ¢lenéni listu viz obr. 3.

Obr. 3. — Silueta listu Dryopteris borreri (37q. Sobénovska vrchovina, BeneSov nad Cernou).
Me¢fitko je 4 cm.
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Fig. 4. — Frond silhouette of Dryopteris borreri (Highlands of Sobénovskd vrchovina,
BenesSov nad Cernou). Scale bar 4 cm.

2n= 123 (88d. Boub.-stoZ. hor.)

Variabilita: D. borreri je vramci celého komplexu D. affinis bezesporu
nejvariabilngj$§im taxonem. Druh se v celém svém aredlu rozpadd na fadu
lokélnich typli a v minulosti byly nékteré nekriticky popisovdny na niz$i
taxonomické drovni. Tento typ variability se vSak zd4 byt zanedbatelného
taxonomického vyznamu. Vznik a udrZovéni jednotlivych typl je podminén
historickou izolaci jednotlivych populaci a agamosporickym klonovanim.
Taxonomické hodnoceni téchto typl je sporné a podrobnd taxonomickd
revize v rdmci celého aredlu taxonu nebyla dosud publikovéna.

Ekologie: Stinné humodzni, listnaté ¢i smiSené lesy, prudké kamenité az
balvanité svahy, dna chladnych rokli, lesni svétliny, priseky, Casto téZ na
okrajich lesnich cest; nejCastéji ve spoleCenstvech tadu Fagetalia sylvaticae,
piipadné v poto¢nich olSindch podsv. Alnenion glutinoso-incanae. Druh se
Casto vyskytuje jednotlivé, v nékolika madlo trsech nebo v nevelkych
populacich, ¢asto ve spole¢nych porostech s D. filix-mas, D. dilatata ¢i D.
expansa.

Rozsiteni v CR: Na Moravé a ve Slezsku roztrousené az hojné v horskych a
podhorskych lesich Beskyd, Javornikii a Hostynskych vrchi, ojedin€le
v Rychlebskych hordch, Drahanském podhtii a Moravském krasu.
V Cechiach roztrouSené a7 ojedinéle v Ceském gvycarsku, KrkonosSich,
Ceském r4ji, Broumovsku, Brdech, PfedSumavi, na Sumave, v
Novohradskych horiach, a na Ceskomoravské vrchovind. Neni zndmy
v niz8ich partiich oreofytika (znamy vyskyt ve 13 fytochorionech) a vyssich
polohdch mezofytika (znamy vyskyt ve 32 fytochorionech); v termofytiku
byl zaznamendn pouze ojedinéle na Handcké pahorkatiné (min.: Handcka
pahorkatina, Namést’ na Hané, ca 290 m; Ostravskd péanev, Petivald, 240 m;
max.: Sumavské plang, Studend hora u Biezniku, 1280 m).

Podrobné soucasné rozsifeni druhu viz obr. 4 a Pfiloha 1. V 1. dile Kvéteny
CR (Chrtek 1988) je uveden vyskyt druhu D. pseudomas také ve
fytochorionech 6. DZbén a 32. Kiivoklatsko. Doklady z téchto uzemi nebyly
v herbafovych sbirkdch nalezeny. Nelze vSak vyloucit, Ze Chrtek (1988) mél
k dispozici n€jaky dalsi materidl. S nejvétsi pravdépodobnosti by se jednalo o
druh D. borreri, ktery je na tizemi Ceské republiky hojné&ji, a jeho vyskyt
v téchto tizemich je ekologicky mozZny.
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Obr. 4. — Mapa rozsiteni Dryopteris borreri v Ceské republice.
Fig. 4. — Distribution map of Dryopteris borreri in the Czech Republic.

Celkové rozsiteni: Evropa (kromé¢ s. ¢asti Skandindvie), Malad Asie, Kavkaz,
Transkavkaz az Irdn. Jednd se o nejrozSitencjsi a nejbéznéji se vyskytujici
taxon skupiny D. affinis. V rdmci celého aredlu komplexu chybi pouze od
Makaronézie do sz. Afriky a jizni casti Itdlie. Vzacné se vyskytuje v
Portugalsku a Spanélsku.

Dryopteris cambrensis (Fraser-Jenk.) Beitel & W. R. Buck - kaprad
kambricka

Dryopteris cambrensis (Fraser-Jenkins) Beitel & W. R. Buck Fiddlehead
Forum, Bull. Amer. Fern. Soc. 15(2): 15, 1988. — Syn.: Dryopteris affinis
subsp. cambrensis Fraser-Jenk. in Derrick, Jermy & Paul, Sommerfeltia 6: xi,
1987.

Oddenek zpravidla vicehlavy. Listy zpravidla pfes zimu nevytrvavajici,
matné, zelené az svétlezelené; Cepel uzce eliptickd, 2,5-3,5x delsi nez Siroka,
(8-)15-20(-30) cm dl., (8-)16-18(-25)cm S§ir., listek kopinaty, bazdlni
polovina listku ve stfedu cepele s (4—)8—10(—11) pary tkrojki, ukrojky rovné
a £ pravidelné, po stranich zpravidla celokrajné, na vrcholu zaokrouhlené c¢i
utaté nebo zaSpicatélé se zuby sméfujicimi zpravidla s osou ukrojku,
sttedovy ukrojek listku v centrdlni casti Cepele (6,5-)7,5-9(-13) mm dl.;
vieteno plevinaté a husté az tfidce Zldznaté, pleviny ve stiedni Cdsti vietene
odstalé 3—7,5 mm dl.; fapik 6-25 cm dl. plevinaty, pleviny lesklé, rezavé az
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oranzov¢ hnédé, nejvétsi bazdlni 3—4,5(-6) mm Sir. Vytrusy 45-50 pm dl.
Praduchy 43-52 pum dl. Celkové ¢lenéni listu viz obr. 5.

Obr. 5. — Silueta listu Dryopteris cambrensis (88d. Boubinsko-stoZeckd hornatina, Boubin).
Meéfitko je 4 cm.

Fig. 5. — Frond silhouette of Dryopteris cambrensis (Sumava Mts, Boubin Mt.). Scale bar 4
cm.

2n= 123 (33. Branz. hv.)

Variabilita: Druh v celém svém aredlu tvoii nékolik lokdlnich typt, které se
li$1 tvarem a ¢lenénim ukrojki, tvarem zubt na dkrojcich, Zlaznatosti vietene,
barvou cepele a plevin a jsou podle soucasného taxonomického konceptu
(Fraser-Jenkins 2007) hodnoceny jako subspecie. RozliSovdny jsou cCtyfi
subspecie. D. c. subsp. cambrensis, D. c. subsp. distans (Viv.) Fraser-Jenk. a
D. c. subsp. pseudocomplexa Fraser-Jenk., zndmy pouze z menSich oblasti
zdpadni a jizni Evropy, zatimco D. c. subsp. insubrica (Oberh. et Tavel ex
Fraser-Jenk.) roste s drobnymi hidty v celém evropském aredlu druhu.
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Rostliny z naseho tzemi lze tedy hodnotit jako D. c. subsp. insubrica.
Jednotlivé subspecie vSak pravdépodobné predstavuji pouze klondlné se
udrZujici apomiktické linie a problematika vyZzaduje zevrubné molekularné-
morfologické studium.

Ekologie: Jehli¢naté az smisené lesy, lesni svétliny, okraje lesnich cest; v CR
roste v ndhradnich ¢i kulturnich (smrkovych, borovych nebo jedlovych)
lesich. Druh se zpravidla vyskytuje na lokalitich pouze jednotlivé nebo v
nékolika mdlo exemplafich. Jednd se o lesni, avSak relativné svétlomilny a
konkuren¢né slaby druh nevyskytujici se v zapojenych porostech ostatnich
druhi kapradin a dalSich bylin.

Rozsiteni v CR (obr. 6): Pravdépodobné zcela prvnimi doklady o vyskytu D.
cambrensis na tzemi CR jsou herbafové polozky F. Bilého ze 6 lokalit
z okoli Moravského krasu zlet 1932-1937 (BRNU, OLM, PRC). Z4adn4
z téchto historickych lokalit v§ak v soucasné dobé nebyla znovu ovéfena.
Dal$im zaznamem je lokalita nedaleko Boskovic, kterd byla nalezena v roce
1976 C. R. Fraser-Jenkinsem (herb. Fraser-Jenkins). Nélez byl publikovédn
puvodné jako D. affinis subsp. stilluppensis (Sabr.) Fraser-Jenk. (Jessen
1985). Na zakladé tohoto tdaje je vyskyt D. affinis subsp. cambrensis z CR
uveden v Hegi Illustrierte Flora von Mitteleuropa (Dostdl et al. 1984). Dalsi{
lokality tohoto vzacného druhu pochézeji jiz ze soucasné doby. V Cechéch
byl druh zaznamenin na jediné lokalité v LuZickych hordch u obce Horni
Sedlo (1998 O. Sida, PR), v jizni ¢asti BranZzovského hvozdu u obce LiS¢i
(2008 L. Ekrt, PR, herb. L. Ekrt), v Novohradském podhiiii u Kamenného
Ujezdu (2007 M. Lepsi, CB), v Jihlavskych vrSich u obce Kaproun (2000 K.
Boublik, CB, PR, herb. L. Ekrt) a na Ceskomoravské vrchoving u obce
Stifzovice (2008 L. Ekrt, PR). Dile jsou zndamy dvé lokality na Sumavé u
Debrniku (2007 L. Ekrt & J. Hadinec, PR, herb. L. Ekrt) a na Boubiné (2006
K. Boublik, PR, herb. L. Ekrt) a dvé lokality v Novohradskych hordch (2004—
2007 M. Lepsi, P. Lepsi, L. Ekrt, CB, PR). D.cambrensis byla také
zaznamendna v Polsku u obce Pstrazna pfi j. okraji Broumovského vybézku
asi 15 m od hranice s CR (2008 L. Ekrt, PR, herb. L. Ekrt). Na Morav¢ je
druh znam pouze z jizZ zminéného zaniklého vyskytu v Moravském krasu. Ve
Slezsku byl zaznamendn pouze ojedinély vyskyt v Opavské pahorkatiné u
obce Brantice (2006 K. Boublik, PR, herb. L. Ekrt) a v Jesenickém podhiiii u
obce Burkviz (1989 C. Deyl, OLM).

U recentnich lokalit byla D. cambrensis na lokalitich nalezena pouze
v jediném exemplafi/trsu. Vyjimku tvoii lokalita u obce Brantice, kde byly
zaznamenany 3 trsy.
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Charakter rozsifeni druhu v CR zcela koresponduje s rozsifenim napf.
v Némecku, kde je zndmo, Ze D. cambrensis se vyskytuje v izemich severné
od Alp pouze ojedinéle aZ vzacné (Hilmer 1996).

V Moravském krasu byla zaznamendna nejniZze poloZena lokalita druhu u
obce Olomucany (ca 400 m), zatimco lokalita s nejvyssi nadmotskou vyskou
leZi na $umavském Boubiné (1110 m). Ceskou republikou prochdzi sv.

hranice arealu druhu.
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Obr. 6. — Mapa rozsiteni Dryopteris cambrensis v Ceské republice. Lokalita na Broumovsku
predstavuje jiz lokalitu v Polsku tésné€ za hranici CR.

Fig. 6. — Distribution map of Dryopteris cambrensis in the Czech Republic. Locality in
Broumovsko represents single locality in Poland closely the state border with Czech
Republic.

Celkové roz§ifeni: Druh je zndm pouze z Evropy a zaznamenan byl
v nésledujicich tzemich — Velka Britanie, Portugalsko, §panélsko, Francie,
Belgie, Lucembursko, Nizozemi, Déansko, Norsko (jizni ¢4st), Némecko,
§V)’fcarsk0, Rakousko, Mad’arsko, Ceska republika, Polsko, Itdlie, Slovinsko,
Chorvatsko, Bulharsko, ostrovy Elba, Sardinie, Korsika, Sicilie.

K¥izenci
Gametofyt agamosporickych druhii vytvaii pouze antheridia, nikoliv
archegonia. Spermatozoidy jsou schopné oplodnit archegonia sexudlné se

rozmnoZzujici D. filix-mas a vznikaji tak v ptipad¢ triploidnich D. borreri a D.
cambrensis pentaploidni kiiZzenci (2n = 205). Na rozdil od vétSiny hybrida
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v rdmci rodu nemaji tito kiiZenci vytrusy abortované zcela, ale pouze z velké
Casti.

Na naSem udzemi byl dosud zjiStén pouze kiiZenec Dryopteris Xcritica (D.
borreri x D. filix-mas). Z Némecka, Svycarska a Korsiky je zndm kiiZenec
Dryopteris xconvoluta Fraser-Jenk. (D. cambrensis x D. filix-mas), ktery se
krom¢ intermedidrniho habitu bezpecné pozna podle velkych priducha a
z velké &asti abortovanych vytrust (viz K1i¢ k uréen{ taxond na tizemi CR).

Dryopteris borreri x Dryopteris filix-mas = Dryopteris Xcritica (Fraser-
Jenk.) Fraser-Jenk. Fern Gaz. 18(1): 11-12, 2007.

Syn.: Dryopteris xcomplexa nothosubsp. critica Fraser-Jenk. in Derrick,
Jermy et Paul Sommerfeltia 6: xii, 1987.

Rostliny jsou velmi podobné D. borreri, se kterou se da hybrid snadno
zaménit. Jsou zpravidla vyssiho vzristu a priduchy jsou (55-)60-70(-75)
um dlouhé. Roste vzacné, zpravidla v populacich rodi¢ovskych druhli nebo
v pritomnosti D. borreri. Nejspolehlivéjs§imi znaky pro urceni taxonu jsou
pocet chromozomt, stanoveni ploidie nebo zméfeni velikosti priduchti (obr.
1). Diive se pro tohoto kiiZzence pouZzivalo jméno D. xtavelii Rothm., avSak
typ tohoto jména je totozny s D. borreri (Fraser-Jenkins 1987). Vérohodné
byl tento kiizenec v CR zaznamendn pouze na nékolika lokalitdch (viz obr.

7).
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Obr. 7. — Mapa rozsiteni Dryopteris xcritica (D. borreri x D. filix-mas) v Ceské republice.

Fig. 7. — Distribution map of Dryopteris xcritica (D. borreri x D. filix-mas) in the Czech
Republic.
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Identifikace a rozsiteni Dryopteris affinis s. str.

Diploidni D. affinis (Lowe) Fraser-Jenk. je subatlanskym druhem rostoucim
od Makaronézie pres celou zdpadni, jizni a vychodni Evropu a vyznivd na
Kavkaze. Ve stiedni Evropé se tento druh vyskytuje v Rakousku a Némecku
(Fraser-Jenkins 2007).

Druh Ize spolehlivé urcit predev§Sim na zdklad€ znakl korelujicich se
stupném ploidie, jako je prumérnd délka vytrust 34—45 um a pramérnd délka
priduchti 37-43 pm (obr. 1). Na tizemi CR nebyl tento taxon dosud
zaznamenan. Vyskyt D. affinis na tdzemi CR sice nelze vyloudit (zejm.
v oblasti jiznich a zdpadnich Cech), ale zd4 se, Ze ekologické podminky pro
vyskyt tohoto druhu zde jiZ nejsou piiznivé.

Kategorie Cerveného seznamu

V Cerveném seznamu cévnatych rostlin CR (Holub & Prochédzka 2000) je D.
affinis zatazena v kategorii C3 (ohroZeny taxon). JelikoZ vlastni D. affinis na
tzemi CR neroste, navrhujeme zatadit do této kategorie D. borreri. V piipadé
vzacné se vyskytujictho druhu D. cambrensis, ktery je u nas na hranici svého
aredlu, navrhujeme zatrazeni do kategorie C1 — kriticky ohroZeny taxon.

Podékovani

Za poskytnuti herbarového materidlu dékujeme kurdtortim vSech herbafovych
sbirek, ktefi nam zaslali material na revizi (BRNM, BRNU, FMM, HOMP,
CHOM, KHMS, LIT, MJ, MP, OH, OL, OLM, OSM, PL, PR, PRC, ROZ,
SOB, ZMT). S nomenklatorickou problematikou ndm laskavé pomohli
Zdenék Kaplan a Jan Kucera. Za cenné rady a pozndmky k problematice
komplexu D. affinis stejné¢ jako za determinaci D. cambrensis subsp.
insubrica z izemi CR si zaslouzi diky C. R. Fraser-Jenkins (Kathmandu,
Nepal). Studie byla podpofena grantem ¢. 206/07/0706 Grantové agentury
Ceské republiky a vyzkumnym zdmérem BU AV CR AV0Z60050516.
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Piiloha 1. Prehled revidovanych herbafovych dokladi taxoni skupiny
Dryopteris affinis z Ceské republiky

Appendix 1. Herbarium specimens of Dryopteris affinis group revised from
the Czech Republic

Dryopteris borreri

Panonské termofytikum
21a. Hanacka pahorkatina: Namést' na Hané: 1 rostlina v jehli¢natém lese za zdmkem nad
Terezskym tdolim (5. VI. 1983 C. Deyl, OLM 153117).

Ceskomoravské mezofytikum

30b. Rakovnicka kotlina: Rakovnik: bu¢ina na vrcholu kopce Zaly mezi obcemi Nové
Strageci a Revni¢ov, ca 500 m n. m. (15. VIIL. 1981 A. Roubal, PR). — 33. Branzovsky
hvozd: LiS¢i: paseka nedaleko lesnf silnice na upati kopce Jezvinec ca 1,7 km SV od centra
obce, ca 560 m ZJZ od vrcholu kopce Jezvinec, 590 m n. m., 49°19'12,5" N, 13°03'44,4" E
(4. 1X. 2007 L. Ekrt, herb. L. Ekrt). — 34. Planicky hi‘eben: Nyrsko: smrkovy les asi 1,8 km
J od kostela v obci, pod horizontdlni cestou, 3 trsy, ca 550 m n. m. (29. X. 2005 P. Koutecky,
herb. P. Koutecky 4830, 4831, CBFS). — 35a. Holoubkovské Podbrdsko: [Téskov:] v lese
na kopci Ra¢ [Mitrvald], ca 600 m n. m. (24. VIL. 1935 J. Vesely, PRC 400530). — 37a.
Horni Pootavi: Odolenov, jedlina S od obce, 500 m n. m. (21. V. 2002 P. Petrik, herb. P.
Petiik). — 37i. ChvalSinské PifedSumavi: Prachatice: ca 2,8 km SV od kostela v osadé
Chroboly, okraj lesni cesty, 740 m n. m., 48°58'10,1" N, 14°6'3,9" E (3. X. 2006 M. LepsT,
CB 51321). — Prachatice: ca 3 km SV od kostela v osadé Chroboly, okraj lesni cesty, 730 m
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n. m., 48°58'31,7" N, 14°5'57,0" E (3. X. 2006 M. Lepsi, CB 51322). — 37h. Prachatické
PredSumavi: Prachatice: osada Cvrékov, asi 600 m JZ od vrcholu Dubovy vrch, asi 1,5 km
Z centra obce Prachatice, 715 m n. m., 49°00'43" N, 13°58'38" E (8. 1. 2005 K. Boublik,
herb. L. Ekrt). — Zablati: na kfiZovatce lesnich cest asi 1 km JJV centra obce, 730 m n. m.,
48°5923" N, 13°56'03" E (8. 1. 2005 L. Ekrt & E. Ekrtovd, herb. L. Ekrt). — 37j. Blansky
les: Cesky Krumlov, v zdfezu cesty ca 0,2 km J vrchu Bily Kamen, 1,5 km JV samoty
Plansky, 860 m n. m. (3. XII. 2002 M. Lepsi & K. Boublik, CB 33054). — Cesky Krumlov,
Lazec: svah asi 1 km SZ od vrcholu Lazecky vrch, asi 2,7 km JZ od vrcholu Kleti, 675 m n.
m., 48°50'43" N, 14°15'50" E (26. X. 2002 L. Ekrt, herb. L. Ekrt). — Lipi, Habt{: smrkovy les
ca 1,2 km JZ sttedu Habi{, 590 m n. m. (14. VIIL. 2008 P. Lepsi, CB 66608). — Zlata Koruna:
ca 0,75 km SV od osady Kokotin, V svahy Spédleného vrchu, u staré lesni cesty v kulturni
smréing, 1 exemplai (3. XII. 2008 M. Lepsi, CB). — 37n. Kaplické meziho¥i: Malsin: tivoz
polni cesty SSZ obce (19. VI. 1968 S. Kucera, CB 12292). — B¢l4: v lese pod ndspem silnice
ca 1,75 km ZSZ od kaple, 1,15 km S od rybnicku ZSZ od osady, 680 m n. m. (11. VIII. 2004
P. Lepsi, CB 38828). — Béla: biezovy lem lesa ca 1,3 km ZSZ od kaplicky v Bél¢, 720 m n.
m. (9. IX. 2008 P. Lepsi, CB 66609). — 37q. Sobénovska vrchovina: BeneSov nad Cernou:
v lese pii silnici do Kleni, ca 1,9 km SSZ kostela, 670 m n. m. (19. IX. 2001 M. Lepsi, CB
39339). — Béla: okraj lesni silnice ca 1,6 km JJZ od centra obce, 765 m n. m., 48°38'40,6" N,
14°34'33,4" E (22. VIII 2007 M. Lepsi, CB 65036; 5. IX. 2007 L. Ekrt & M. Lepsi, herb. L.
Ekrt). — 41. Stiedni Povltavi: BeZerovice u Bechyné: smrkovy les u potoka pfi silnice do
Cern)’/éovic asi 1 km Sobce, ca 380 m n. m. (3. VII. 1988 B. Trdvnicek, OL). — 46d.
Jetfichovické skalni mésto: Doubice: v rezervaci Vipenka, ca 1,6 km VSV od centra obce,
ca 470 m n. m., 50°53'42" N, 14°28'53" E (23. VIII. 2007 D. Pibal, herb. L. Ekrt). — 50.
Luzické hory: Novy Bor, Liska: v idoli ca 1,1 km ZJZ od vrcholu Studenec (736,5) (23. V.
1998 O. Sida, PR). — 54. Jestédsky hirbet: Bily Kostel n. N.: kulturni smré&ina u obce, 370 m
V koty 421, 50°48'38" N, 14°54'47" E, 385 m n. m., (16. IX. 2007 P. Petrik, herb. P. Petiik).
— 55d. Trosecka pahorkatina: Piihrazy: piskovcova skalni rokle Krtola asi 1 km ZSZ
centra obce (7. V. 2002, 25. VI. 2005 L. Ekrt, herb. L. Ekrt). — 58e. Zaltman: Chlivce: v
blizkosti byvalého vojenského bunkru pfi okraji lesa, asi 500 m SSV od vrcholu kopce
Maternice, 530 m n. m., 1 trs, 50°3022" N, 16°08'07" E (13. IX. 2003, 15. IX. 2007 L. Ekrt,
herb. L. Ekrt). — 58g. Broumovské stény: Slavny: bucina u Zaje¢i rokle ca 1 km VSV od
centra obce, 595 m n. m., 50°32'16" N, 16°17'57" E (6. IX. 2005 A. Hdjek, L. Ekrt & E.
Ekrtovd, herb. L. Ekrt). — 59. Orlické podhiifi: Nové Mé&sto nad Metuji: Peklo, udoli
Olesenky v oblasti Pecinka (2000 S. Stolinovd, herb. Méstské muzeum Nové Mésto n. Met.).
— 66. Hornosazavska pahorkatina: Chotéboi: smrkovy les 250 m Z od hdjovny Obolec, ca
1,2 km SZ od kostela ve mésté, 480 m n. m., jediny trs mezi normalnimi D. filix-mas (9. VIL.
2000 L. Cech, herb. L. Cech). — 67. Ceskomoravska vrchovina: Humpolec (s. d. Opiz, PR
176556). — Kozmice: les mezi Svatou Annou a obci (4. XI. 1999 K. Boublik, CB 11641). —
Kamenice nad Lipou: u hdjovny Johanka v piikopu u cesty (27. X. 2000 K. Boublik, herb. L.
Ekrt). — Rozse¢ [nad Kunstatem:] u lesni cesty mezi Rozsec¢i a obci Louka ca 0,5 km SZ
obce, 660 m n. m. (23. VL. 2001 K. Sutory, BRNM 666783). — Lubnd u Poli¢ky: smiSeny
porost kvétnaté buciny ve vrcholové partii Lubenského kopce JZ od obce, ca 595 m n. m.,
49°45'52" N, 16°11'55" E (9. VI. 2006 A. Hdjek, herb. A. Hajek). — Usti: na odvodiiovacim
kandle v olSin€ ca 1 km JJV od centra obce, 590 m n. m., 49°27'51,8" N, 15°25'3,4" E (3.
VIIL 2007, 15. IX. 2007 L. Ekrt, herb. L. Ekrt). — 68. Moravské podhifi Vysodiny: Vranov
u Brna: Baba (422), pod lesni cestou znacenou cervené, svdznice nad strzi s potokem pod
Babou, smér potoka S-J (7. XI. 2006 Z. Prymusovd, OSM). — [Adamov: Josefovské tdoli],
,.Adamstal® (1865 C. Theimer, BRNU 71028). — [Adamov:] Josefovské udoli, Zulosyenit, 2.
Zlibek u hajenek (1. VIII. 1927 F. Bily, BRNU 141870). — Adamov: Josefovské udoli, stran
nad epidem. nemocnici, babicka strana (23. VI. 1936 F. Bily, BRNU). — 70. Moravsky kras:
Rudice u Blanska: rokle pod silnici navazujici na KoSovy Zlibek, ca 2,2 km ZJZ od centra
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obce, 510 m n. m., 49°19'58" N, 16°41'45" E (27. VII. 2006 M. Lepsi, herb. L. Ekrt; 22. IX.
2006 L. Ekrt, herb. L. Ekrt). — Olomucany: ddoli malého potoka ca 1,3 km JV od centra obce
(27. VIL 2006 K. Boublik, herb. L. Ekrt). — Olomucany: tddoli "Padouch" ca 2,8 km JZ od
centra obce (26. VIL. 2006 M. Lepsi, herb. L. Ekrt). — 71c. Drahanské podhifi: Prostéjov,
Stinava: v udoli u obce (VIII. 1965 F. Weber, OLM 99602). — 73a. Rychlebska vrchovina:
Zulovd, Nyznerov: u myslivny Kamennd asi 200 m SV Nyznerovskych vodopadii, 520 m n.
m. 50°1625" N, 17°03'42" E (23. 1V. 2004 L. Ekrt, herb. L. Ekrt). — 74b. Opavska
pahorkatina: Bobrovniky: Podlesi, potok tekouci zobce Bobrovniky na Podlesi, strz
potoka, levobfeZni pfitok Jasénky (16. X. 2001 Z. Prymusovd, OSM 20060). — Sudice:
v remizcich u piskovny pfi J okraji obce vlevo silnice z Rohova, 230 m n. m. (12. VL. 1997
A. Pecinka, OL). — 75. Jesenické Podhuii: Spalov: 3. bo¢ni tdoli Odry ustici za hostincem
Maria ve Skéle smér Spédlov, 460 m n. m. (2. IX. 1967 M. Sedldckovd, OL).

Karpatské mezofytikum

76a. Moravska brana vlastni: Kopfivnice: les pod hradem Sostyn (8. VII. 1999 P.
Koutecky, herb. L. Ekrt, herb. P. Koutecky). — Teplice n. Be¢vou: stiedni ¢ast Maridnského
udoli (25. V. 1992 B. Trdvnicek, herb. B. Travnitek). — Stramberk: Kotou¢ (VIL. 1929 J.
Otruba, OLM 3339). — 77¢. Chriby: Liskovec: v lese 1,7 km VIV od centra obce, 420 m n.
m. (25. VL. 1992 V. Pluhar, OL). — 80b. Verovické vrchy: Vefovice: v tdoli Padoli, sutovy
les, 430 m n. m. (26. VII. 1983 M. Sedldckovd, FMM 12146). — Motkov: v lese nad obci na
hote Trojacka, 730 m n. m. (VIL. 1966 J. Dostdl, PR 303754; 8. VI. 1972 M. Sedldckovad,
PR). — Moftkov: kéta 765, mezi Kratkou a HuStynem (29. VIIL. 1977 K. Kubdt, LIT). —
Semetin: vlhky jehli¢naty les asi 1 km J obce, 400-450 m n. m. (17. VIL. 1999 M. Dancdk,
OL). — Mala Lhota: kraj lesni cesty ve smrkovém lese, 1,35 km SZ od centra obce, 475 m n.
m., 49°26'32,8" N, 18°00'01,7" E (17. VL. 1999 T. Romanovd, OL). — Frenstit pod
Radhostém: asi 5 km JJZ od stfedu mésta, les asi 600 m SZ od sedla Pindula na V svahu
vrchu Kycera (875,2) u modfe znacené turistické cesty , 700 m n. m. (12.VIIL. 2007 P.
Koutecky, herb. P. Koutecky). — 81. Hostynské vrchy: Semetin: u Semetinského potoka, ca
400 m n. m. (14. VIIL. 1983 M. Sedldckovd, FMM 12117). — Tesak: bucina SPR Cerfiava, na
JV svazich v idoli Roso$ného potoka asi 0,9 km V od vrchu Ceriava (844 m), asi 630 m n.
m. (21. V. 1990 B. Trdvnicek, OL). — Tesik, SPR Ceriiava (27. V. 1992 B. Trdvnicek, herb.
B. Travnicek). — Trojék (25. VIIL. 1961 J. Bedndrovd, OL). — [Rajnochovice:] Cerfiava, na
vlhkych mistech v boru v blizkosti (,,Fontis Theodori®), 540 m n. m. (20. VIII. 1992 T.
Homola, OLM 3727). — Chval¢ov: bu¢iny mezi Skalnym a Obtfany, ve Zlebu potoka u
pramene bdsnika F. Tdborského a malife F. Ondrusky (28. VIL. 1984 C. Deyl, OLM 153
116). — [Rusava:] Obtany, v ddoli 1 km V od vrcholu (15. X. 1988 Z. Hradilek, OLM
124206, 124 564). — HoleSov (s. a. F. Poldsek, BRNU). — 82. Javorniky: Velké Karlovice:
kéta 883 Lopusnd u obce v udoli lesniho potoka, ca 700 m n. m. (7. VL. 1961 J. Vicherek
BRNU 554725). — Velké Karlovice: u lesnitho potoka v bukojedlovém pralese u osady
Leskové V od obce, ca 600 m n. m. (8. VL. 1961 J. Vicherek BRNU 554721, 554723). —
Velké Karlovice: u obce (21. VIII. 1958 J. Bedndrovd, OL). — Velké Karlovice: tidoli Babska
(21. VIIL. 1959 J. Bedndrovd, OL). — [Velké Karlovice, Léskové:] Rasula (20. VIII. 1962 J.
Bedndrovd, OL). — Malé Karlovice: Tieshavy (VIL. 1925 P. Svanda, BRNU 96491). —
Zd&chov: ve smiSeném lese, S svah kopce Butorky (kéta 828) ca 4 km V obce, ca 780 m n.
m. (12. VL. 1964 M. Smejkal, BRNU). — [Vsetin:] Cab (6. VIII. 1959 A. Hurtikovd, OL). —
Lidecko: V svah kopce Kopce ca 1,9 km S od centra obce, 600 m n. m., 49°13'12,5" N,
18°02'44,7" E (18. IX. 2007 L. Ekrt, herb. L. Ekrt). — Huslenky: asi 4,2 km SSV od kostela
v obci, budina v koryté potoka, levostranného pfitoku tdoli Dinotice, asi 0,4 km Z od jejich
soutoku, 510 m n. m. (9. VIIL. 2007 P. Koutecky, herb. P. Koutecky). — Novy Hrozenkov, les
nad potokem Kfizny asi 600 m ZSZ od vrcholu kopce Kftizny (2008 D. Piibal, herb. L. Ekrt).

z Xz

— Velké Karlovice: asi 3,5 km JV od nddraZi v obci, lesnatd ¢ast tidoli Tisnavského potoka
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mezi Malymi Karlovicemi a osadou Potoky, asi 1,2 km ZJZ od vrcholu Lopusna (913), ca
660 m n. m. (3. VII. 2008 P. Koutecky, herb. P. Koutecky). — Zdéchov: les mezi vrchem
RadoSov (756) a osadou U Hajdu, asi 1,8 km JJV od kostela v obci, lesni pramenisté, ca 700
m n. m. (30. VL. 2008 P. Koutecky, herb. P. Koutecky). — Karolinka: tidoli Ratkov asi 3,5 km
SSZ od nadrazi, les podél Zluté turist. znacky na hibitku mezi dvémi hlavnimi vétvemi
v zavéru udoli asi 1 km VIV od vrcholu Ratkov (852) ca 670—-680 m n. m. (2. VII. 2008 P.
Koutecky, herb. P. Koutecky). — 83. Ostravska panev: Vratimov, Vratimovské Zadky:
rybni¢ni soustava na Datyiice, piskovna nad rybniky, 260 m n. m. (9. XII. 2006 Z.
Prymusovd, OSM 21481). — Petivald [ve Slezsku]: v ol§in€¢ na Z okraji lesa Holotovce, ca
260 m n. m. (15. X. 1954 J. Vicherek, BRNU). — Petivald ve Slezsku, PeSgovsky les, ca 240
m n. m. (20. VIIL. 1955 J. Vicherek, BRNU). — Petrovice u Karviné: v lese S od osady (21.
VIL. 1992 B. Trdvnicek, herb. B. Travnicek). — Rakovec u Horn{ Datyné: u cesty podél feky
v lese 1,3 km J koty 290 v obci (12. VIL. 1975 V. Skalicky, PRC). — Ostrava: Slezska Ostrava,
zarostla halda dolu Bezrug, asi 1,6 km SV od soutoku ek Ostravice a Luc¢ina, ca 270 m n. m.
(9. VI. 2008 T. Koutecky, herb. P. Koutecky). — 84a. Beskydské podhufi: [Frydek-] Mistek:
ve Standli u obce (s. d. F. Gogela, OLM 3342). — Sklenov: pata svahu pod vrchem Kozna,
v mistech travertinového vyvéru, pobliZ lomu, fragment kvétnaté buciny, 320 m n. m. (31. X.
2006 Z. Prymusovd, OSM 21436). — Chlebovice: Palkovické hirky, S svah vrchu Ostruzna
(616), potok tekouci z Huarky II., zafez potoka v mistech, kde pfechdzi zlutd znacka pies
mostek, 450 m n. m. (9. IX. 2003 Z. Prymusovd, OSM 20358). — Chlebovice: Palkovické
hirky, potok Vodi¢na, SV svahy Ostruzné, 500 m n. m. (15. X. 2004 A. Hdjkovd, FMM
19422). — Chlebovice: Palkovické htirky, potok Vodi¢nd, podél Zluté znacky na Harky I, J
svahy Ostruzné, 560 m n. m. (14. X. 2004 A. Hdjkovd, FMM 19498). — Chlebovice:
Palkovické hirky, v idoli ficky KoSice, ca 360 m n. m. (21. 8. 1983 M. Sedldckovd, FMM
12097). — Chlebovice: Palkovické hirky, v idoli mezi kopci Kabdtice a Ostruzna, ca 400 m
n. m. (21. IX. 1983 M. Sedldckovd, FMM 12079). — Kuncice p. O.: les JZ od Skalky, 425 m
n. m. (18. VII. 2002 L. Krivdkovd, OL). — Kuncice p. O.: les na J svahu Ondfejniku, ca 700
m n. m. (25. VIL. 2002 L. K7ivdkovd, OL). — Frydlant nad Ostravici: lesy na vrchu Ondfejnik
(19. VII. 1902 F. B. Teuber, BRNM 13210). — Frydlant nad Ostravici: v lesa u feky 600 m
V od Solarky na hofe Ondfejnik, 530 m n. m. (8. VIIL. 1975 V. Skalicky, PRC). — Frydlant nad
Ostravici, Metylovice: okraj lesa ca 1,4 km JJZ od kostela, 460 m n. m. (28. VII. 2003 K.
Boublik, herb. L. Ekrt). — Skalice: kéta 438 ,,StrdZnice” JV obce, vzdcné pobliZ vrcholu, ca
430 m n. m. (5. VIL 1975 J. Vicherek, BRNU 454640). — Skalice, lesy S obce (1988 P.
Chytil, OL). — Hradek ve Slezsku: roztrouSené pii okraji smrkového porostu ca 1,5 km po
zelené turistické znaéce od nddrazi CD na VSV, 530 m n. m. (27. VII. 1995 J. Kudelovd,
BRNU 554296; 27. VII. 1996 J. Kudélovd, FMM 17367). — Rychaltice, Krnalovice: ddoli
S od kéty 620 Babi hora, ca 530 m n. m. (1. X. 1985 M. Sedldckovd, FMM 13120). —
Vendryné, Pod Malym Ostrym, lesni lem u kiiZzovatky Cervené a zelené turistické stezky,
700 m n. m. (26. VI. 1996 A. Hdjkovd, FMM 17446, 17447). — Tiinec: les Kanada za
poliklinikou asi 1,5 km JZ od néadrazi, 340 m n. m. (15. VIII. 1989 B. Trdvnicek, OL). —
Ttinec: les pod vrchem Jahodnd asi 0,8 km Zod vrchu Babi hory (15. VII. 1992 B.
Trdvnicek, herb. B. Travnicek). — Bystiice nad OIS{: v lese na Z iboci vrchu Poledni (676 m)
asi 3 km VSV od nadrazi, ca 550 m n. m. (15. VII. 1986 B. Trdvnicek, OL). — Jablunkov,
Pisek: lesik na pravém bfehu OlSe, 0,4 km ZSZ od Z okraje obce Pisek (19. VI. 1993 B.
Trdvnicek, herb. B. Travnicek). — Jablunkov, Radvanov: svah nad potokem ca 750 m SSV od
centra obce, 430 m n. m., 49°3530,2" N, 18°47'06,9" E (17. IX. 2007 L. Ekrt, herb. L. Ekrt).

Ceské oreofytikum

87. Brdy: StraSice: piikop lesni silnice ca 500 m JV od lovec. zdmecku k byv. hdj. Tti
trubky, 570 m n. m. (14. VI. 2001 J. Sofron, PL). — 88a. Kralovsky hvozd: Zelezna Ruda,
AlZzbétin, idoli Debrnického potoka u byvalé obce Debrnik ca 2,6 km VIV od Zelezni¢ni
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zast. v Alzbétiné, 750 m n. m., 49°07'05,3" N, 13°14'41,4" E (29. VIIIL. 2007 L. Ekrt & J.
Hadinec, herb. L. Ekrt). — Zeleznd Ruda, AlZbétin, ddoli potoka u Medvédich jam asi 2 km
JV od Zelezni¢ni zastavky Zeleznd Ruda centrum 945 m n. m. (2008 D. Piibal, herb. L. Ekrt).
_ 88b. Sumavské plané: Popelna: tdoli Pénivého potoka asi 2,2 km JZ od centra obce, 905
m n. m., 49°05'27,4" N, 13°34'31,9" E, 17 trsu (12. X. 2006 L. Ekrt, herb. L. Ekrt; 29. VIII.
2007 L. Ekrt & J. Hadinec, herb. L. Ekrt). — Borovd Lada: byvald obec KniZeci Plan¢,
v kamenném snosu na pastviné v byvalé obci KniZeci Plané, asi 4,5 km JJZ od centra obce
Borova Lada, 1000 m n. m., 48°57'20,4" N, 13°37'32,8" E, 1 trs (25. X. 2006 L. Ekrt, herb.
L. Ekrt). —Bfeznik: u silnicky pod Studenou horou asi 1,75 km SZ od Bfezniku, 1280 m n.
m., 48°58'40" N, 13°27'36" E (11. IX. 2004 L. Ekrt, herb. L. Ekrt; 13. VII. 2005 L. Ekrt & E.
Ekrtovd, herb. L. Ekrt). — 88d. Boubinsko-stozecka hornatina: StoZec: v rezervaci StoZec
asi 750 m V od vrcholu kopce StoZec, 995 m n. m. 48°52'56" N, 13°49'53" E, asi 6 trst (13.
IX. 2004 L. Ekrt, herb. L. Ekrt). — 88e. Trojmezenska hornatina: [Novad Pec:] vrch
Smrcina, SSV vrcholu Buliku (2. XII. 2000 P. Lepsi, M. Lepsi & K. Boublik, CB 39672). —
Nov4 Pec: tipati Smrciny asi 4 km JJZ od Zelezni¢ni zastdvky Nova Pec, asi 2,5 km SSV od
vrcholu kopce Smrc¢ina, 900 m n. m., 48°43'30" N, 13°54"21" E, asi 30 trst (16. IX. 2004 E.
Hofhanzlovd, herb. L. Ekrt; 24. X. 2004 L. Ekrt & E. Hofhanzlovd, herb. L. Ekrt; 24. IX.
2007 L. Ekrt, herb. L. Ekrt). — Nova Pec: Klédpa, u lesni silnice ca 1,6 km SV od vrcholu
kopce Smrcina, 880 m n. m, 48°45'26,6" N, 13°5627,0" E (25. IX. 2007 L. Ekrt, herb. L.
Ekrt). — Zadni Zvonkova: JV tboci kopce Kopka pii lesni silnici ca 300 m JJV od vrcholu
kopce Kopka, 1020 m n. m, 48°44'07,1" N, 13°57'04,5" E (25. IX. 2007 L. Ekrt, herb. L.
Ekrt). — Zadni Zvonkova, masiv Smrciny, roztrousené pfi lesni silnici z Klapy aZ na rozcest{
u Tokanisté (25. IX. 2007 L. Ekrt, herb. L. Ekrt). — 88g. Hornovltavska kotlina: Frymburk:
Kovétov, mezi chatovou oblasti a Lukavickou zatokou (24. VI. 2000 P. Lepsi, M. Lepsi & K.
Boublik, CB 39671). — Cernd v PoSumavi, Pldni¢ka: v olsind v rezervaci OlSina
v Novoveském lese asi 1 km VJV od centra obce Planicka, 750 m n. m. (2. IV. 2008 L. Ekrt,
herb. L. Ekrt). — 89. Novohradské hory: Pohoii na Sumavé: byvald osada Jifice, tdoli
Pohotského potoka pod Pohofskym rybnikem (15. IX. 2000 K. Boublik & P. Lepsi, CB
11642). — Pohoii na Sumavé: hraz Ktigského rybnika (28. V. 1965 S. Kucera, CB 12302). —
Malonty: v lese pii pramenné struZce, asi 0,8 km VJV od Zizkova vrchu, 630 m n. m.,
48°41'18,7" N, 14°36'0,8" E (22. VI. 2004 M. Lepsi, CB 38870; 5. IX. 2007 L. Ekrt & M.
Lepsi, herb. L. Ekrt). — Malonty: ca 1,2 km JV od kostela v byvalé obci Cetviny, 750 m n.
m., 48°36'40.5" N, 14°33'54.6" E ( 11. VIIL. 2006 M. Lepsi & P. Lepsi, CB 51410 ). —
Malonty: ca 1,1 km SV od kaplicky v osadé Bé€l4, v bieziné pobliz potoka, 750 m n. m.,
48°39'50.0" N, 14°35'40.9" E ( 28. VI. 2006 M. Lepsi, CB 51424 ). — Malonty: ca 1,3 km SV
od kaplicky v osadé Bé&ld, 800 m n. m. ( 11. VI. 2006 M. Lepsi, CB 51435 ). — Pohorska Ves:
na hrazi Uhlist'ského potoka, 790 m n. m. (5. VI. 2003 M. Lepsi & P. Lepsi, CB 38864; 13.
X. 2004 M. Lepsi & P. Lepsi, CB 38841, 38342). — Pohorskd Ves: Stiibrné Huté, v udoli
LuZnice, asi 1,7 km SV od Janského vrchu, 735 m n. m. (4. VIIL. 2004 M. Lepsi, CB 38875).
— Pohorska Ves, Cetviny: pfi lesni cesté ca 0,8 km JZ od vrcholu vrchu Nad Malsi, 775 m n.
m., 48°37'18,3" N, 14°34'48,1" E (22. VII. 2004, 10. VII. 2004 M. Lepsi, CB 38872, 38869).
— Pohorskd Ves, Leopoldov: pfi lesni cesté ca 1 km ZSZ od Lysého vrchu, 840 m n. m. (22.
VIIL. 2004 K. Boublik, CB 38871, 38873; 13. X. 2004 M. Lepsi & P. Lepsi, CB 38840). —
Pohorska Ves, Rapotice: v kulturnim lese, ca 1,3 km S od Jeleniho vrchu, 760 m n. m. (10.
VI. 2004 M. Lepsi, CB 38868). — Pohorska Ves: sut’ v smrkovém kulturnim lese ca 0,9 km
SSV od vrcholu Pivonického vrchu, 840 m n. m., 48°40'33.6" N, 14°40'18.7" E (13. VI. 2004
M. Lepsi & P. Lepsi, CB 38866; 5. IX. 2007 M. Lepsi, CB 65001). — Dobra Voda: NPP
Hojné Voda, ca 1,2 km JV od vrcholu Vysoké, balvanité okoli pramenné struzky na S okraji
rezervace, 840 m n. m. (9. X. 2002 M. Lepsi, CB 39337; 13. X. 2004 M. Lepsi & P. Lepsi,
CB 38839, 38845, 38848; 5. IX. 2007 L. Ekrt & M. Lepsi, herb. L. Ekrt).— Dobra Voda: pfi
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lesni cesté 0,75 km SZ od Kunf hory, 755 m n. m. (16. VIII. 2001, 27. VIII. 2004 M. Lepsi,
CB 38833, 39340). — Dobra Voda: v lese, asi 0,7 km JV od kostela, 750 m n. m., 48°44'6,6"
N, 14°43'53,0" E (11. VIIL. 2003 M. Lepsi, CB 38822). — Dobra Voda: 1,1 km S az SSV od
vrcholu hory Vysokd, nad lesni cestou s ndzvem Dolni Hospodarn4, v kulturni smrcing¢, 780
m n. m. (13. X. 2004 M. Lepsi & P. Lepsi, CB 38847). — Pohorska Ves, Zofin: v lese ca 1,6
km Z od centra byvalé obce Zofin, ca 835 m n. m., 48°40'33,6" N, 14°40'18,7" E (5. IX. 2007
L. Ekrt & M. Lepsi, herb. L. Ekrt). — Cerné Udoli: okraj lesni silnice ca 1,8 km VSV od
centra obce, 790 m n. m., 48°42'11,4" N, 14°41'58,2" E (5. IX. 2007 L. Ekrt & M. Lepsi,
herb. L. Ekrt). — [Horni Stropnice], gejby: asi 1,3 km JZ od kaple, 680 m n. m, (25. VIIL.
2004 K. Boublik, CB 38861). — Horni Stropnice: ca 1,7 km ZSZ od kaple v osadé Sejby, svah
silnicntho piikopu na okraji lesa, v porostu Rubus clusii, 670 m n. m., 48°43'55.1" N,
14°45'11.6" E ( 13. IX. 2007 M. Lepsi, CB 65007 ). — Horni Stropnice: ca 1,6 km S od
vrcholu hory Vysokd, v kulturni smrcin€ s vtrouSenym bukem, 2 exemplare, 520 m n. m.,
48°43'49.2" N, 14°4420.9" E ( 13. IX. 2007 M. Lepsi, CB 65008 ). — Horni Stropnice: ca 1,6
km S od vrcholu hory Vysokd, v kulturni smréin€ s vtrouSenym bukem, 2 exemplafe, 520 m
n. m., 48°43'49.2" N, 14°44'20.9" E ( 13. IX. 2007 M. Lepsi, CB 65099 ). — 90. Jihlavské
vrchy: Horni Dubenky: ca 2,2 km SV od obce, pfi asfaltce ca 150 m JV od lomu na
Kamenném vrchu, 695 m n. m., 49°16'0,7" N, 15°20'44,1" E (10. III. 2007 K. Boublik, herb.
L. Ekrt; 30. IX. 2007 L. Ekrt & E. Ekrtovd, herb. L. Ekrt). — Résnd: u lesni silnice nedaleko
hijovny ca 2,2 km SZ od centra obce, 690 m n. m., 49°14'12,7" N, 15°22'20,9" E (6. X. 2007
L. Ekrt & E. Ekrtovd, herb. L. Ekrt). — Klitovec: okraj vrbiny asi 700 m JZ od centra obce,
665 m n. m., 49°13'09,7" N, 15°17'11,2" E (16. VII. 2008 L. Ekrt, herb. L. Ekrt). — 91.
Zdarské vrchy: Vortova: ve smrkovém lese podél silnice k Herdlci 1,5 km JV obce, 640 m
n. m. (25. VII. 1984 P. Bures, BRNU 522053). — 93a. Krkonose lesni: KtiZlice: jediny
statny trs v kapradinovych porostech, ve vlhkém stinném tdoli bezejmenného postranniho
poticku na pravém biehu v udoli potoka Jizerka SV obce, 560 m n. m. (20. IX. 1992 J.
Hadinec, PRC). — 94. Teplicko-adrSpasské skaly: Teplice nad Metuji: v blizkosti
pramenisté ve smiSeném lese asi 0,3 km V od skalniho ttvaru Lokomotiva nad Stimenskym
podhradim, ca 565 m n. m., 50°3529"N, 16°09'01"E (6. IX. 2005 A. Hdjek, L. Ekrt & E.
Ekrtovd, herb. L. Ekrt; 10. V. 2006 A. Hdjek, herb. A. Hajek).

Karpatské oreofytikum

99a. Radhost’ské Beskydy: Mordvka: Maly Lipovy, 650 m n. m. (7. IX. 1980 V. Mikolds,
HOMP 1725). — Mordvka: u lesni cesty nad pfehradou asi 0,4 km Z od ptehradni zdi (26. IX.
1992 B. Trdvnicek, herb. B. Travni¢ek). — Celadna: Podolanky (24. V1. 1995 D. Vaiikovd,
OSM 20953). — Staré Hamry: mokfad na soutoku Reéice a Rehuci, okraj smréiny, 550 m n.
m. (6. VIL 2002 V. Spornovd, OSM 20711). — Horni Lomna: prales Mionsf (21. VIIL. 1962
V. Pospisil, BRNM 356667). — Horni Lomna: lesy na V svazich vrchu Mionsi (883), ca 800
m n. m. (6. VIII. 1988 B. Trdvnicek, OL). — Horni Lomna: v lese 400 m V ve vrcholové ¢asti
kopce Maly polom, ca 900 m n. m. (9. VIL. 1975 V. Skalicky, PRC). — Horni Lomn4: ddol{
potoka pod rezervaci Mionsi ca 2,3 km VSV od centra obce, 625 m n. m., 49°31'52,1" N,
18°40'08,1" E (18. IX. 2007 L. Ekrt, herb. L. Ekrt). — Dolni Lomnda: svah nad silnici u
hdjovny pii Z okraji obce, 500 m n. m., 49°32'44,5" N, 18°40'35,8" E (18. IX. 2007 L. Ekrt,
herb. L. Ekrt). — Dolni Lomn4: roztrouSené v udoli Jestfabtho potoka, bucina v JV &asti
ddoli, ca 600 m n. m. (18. VIL. 1999 J. Kudélovd, FMM 18044). — Fren§tat-Ostravice, v hdji
u feky (10. X. 1958 V. Pospisil, BRNM 283744). — Ostravice: u potoka Mazdk, ca 600 m n.
m. (26. VII. 1982 M. Sedldckovd, FMM 12123). — Bila: udol{ lesniho potoka S trig. bodu 867
,.Kone¢na“ pobliZ silnice z obce do Turzovky, ca 700 m n. m. (11. VL. 1960 J. Vicherek,
BRNU 554728). — Bild, Mezivodi: svah nad silnici u osady Mezivodi, 660 m n. m.,,
49°2525,3" N, 18°24'21,8" E (18. IX. 2007 L. Ekrt, herb. L. Ekrt). — Bild: ddoli potoka od
silni¢ni kéty 592 z obce do Turzovky, ca 590 m n. m., (11. VL. 1960 J. Vicherek, BRNU
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554729). — Bila: udoli Velké Smradlavé, ca 650 m n. m. (10. VI. 1960 J. Vicherek, BRNU
554727, 554730). — Bild: mokiady u myslivny Kavalcanky JZ koéty 864 (Bobek) na
moravskoslovenském pohranic¢i, ca 750 m n. m. (10. VL. 1960 J. Vicherek, BRNU 554726). —
Bil4: ddoli Cerné [Ostravice], 550 m n. m. (10. VI. 1960 J. Vicherek, BRNU 554731). —
[Bil4:] porost starych jedli asi 2,5 km [VSV] od kiiZovatky silnice s Cernou Ostravici
smérem na Bily kiiz (1. VIL. 1987 1. Kostdlovd, ROZ 53710-1188). — Bild: osada Hlavata,
rozsdhlé raselinné louky, pramenisté potoka Bild (22. VI. 1989 A. Hdjkovd, FMM 14729). —
Bila: SPR Salajka, Bumbdlka, bucina, 750 m n. m. (1. IX. 1983 M. Sedldickovd, FMM
12095). — Bila: SPR Salajka, ddoli ficky V. Smradlavd, ca 720 m n. m. (1. IX. 1983 M.
Sedldackovd, FMM 12098). — SPR Salajka, bukojedlovy les pod Bumbdlkou na moravsko-
slovenském pomezi (11. IX. 1983 K. Kubdt, LIT 1677/45957). — Bumbdlka, bu¢ina SPR
Salajka, asi 1,5 km SV od vrchu Trojacka (938 m), 760 m n. m. (28. V. 1990 B. Trdvnicek,
OL). — Bila: v tidoli Ostravice (IX. 1926 J. Otruba, OLM 3331). — [Velké Karlovice:] v tdoli
lesniho potoka V kéty 861 Solan, ca 600 m n. m. (11. VI. 1961 J. Vicherek BRNU 554724).
— [RoZnov pod Radhostém:] vrch Radhost, pod Pusteviiami (9. VIL. 1938 J. Podpéra,
BRNU). — Dolni Be¢va: Kamenné, okraj lesa cestou k Radhosti, asi 2,5 km SV obce, 800 m
n. m. (3. IX. 1975 M. Kasparovd, VM 117, 118). — Horni Becva: Pustevny, S expozice (29.
VIL 1976 V. Skalicky, PRC). — Horn{ Be¢va: Pustevny, SZ svah masivu Tanec¢nice ca 300 m
S od Pusteven, 1090 m n. m., 49°29'33,6" N, 18°15'56,6" E (18. IX. 2007 L. Ekrt, herb. L.
Ekrt). — Krdsna: osada Zlatnik, podél lesni cesty v udoli Travenského potoka, smér chata
Javornd SV kéty Travny, 750 m n. m. (12. IX. 2000 A. Hdjkovd, FMM 18364). — Krasna: SZ
svah Murotiky, v druhotné smr¢in€é, 740 m n. m. (16. VL. 2000 Z. Vrubel, FMM 18213,
18214). — Trojanovice: tpati Radhosté (26. X. 1967 C. Deyl, OLM 153 119). — Trojanovice,
Bystré: podél potoka Bystrd, ca 550 m n. m. (12. VII. 1983 M. Sedldckovd, FMM 12135). —
Trojanovice: Réztoka, pod Zelezni¢ni zastdvkou (29. VII. 1976 V. Skalicky, PRC). —
[Trojanovice:] Mald Raztoka, levy bieh, 710 m n. m. (4. VL. 1992 I. Kndpkovd, OL). —
Trojanovice: les v zatdcce silnice na Pustevny (KniZeci) asi 2,0 km J od kfiZovatky hlavnich
silnic v S ¢asti obce, asi 2,0 km SV od vrcholu Radhost’ (1129), 600 m n. m. (15. VIII. 2007
P. Koutecky, herb. P. Koutecky). — Trojanovice: les v koryté Malého Skaredého potoka, asi
3,0 km JZ od kfizovatky hlavnich silnic v S ¢asti obce, asi 1,7 km SZ od vrcholu kopce
Radhost’ (1129), 530 m n. m. (12. VIII. P. Koutecky, herb. P. Koutecky). — Staré Hamry:
Berani skdly na Polani, smér Kone¢nd, 580 m n. m. (12. IX. 1995 A. Hdjkovd, FMM 17161,
17162). — Reka: V svah vrchu Godula, 580 m n. m. (20. VIL 1982 M. Sedldckovd, FMM
12112). — [ValaSska Bysttice:] Tanecnice, [910 m n. m.] (6. VIII. 1958 A. Hurtikovd, OL). —
Tyra: koryto potoka a okolni bukové porosty s javorem klenem v Z &asti PR Cerfiavina, asi 2
km J od stfedu obce, 950 m n. m. (19. VIIL. 2005 J. Tkacikovd, VM 19125). — Kosafiska:
bukové lesy s jedli a javorem klenem v PR Cerfiavina, asi 3 km SSZ od stfedu obce, 950 m
n. m. (19. VIIL. 2005 J. Tkacikovd, VM 19124). — Frenstat pod Radho$tém: JZ od mésta,
sutovy les na SV svahu hory Velky Javornik (917,8), asi 630 m VSV od vrcholu, pod
zelenou turistickou znackou, ca 700 m n. m. (13. VIIL. 2008 P. Koutecky, herb. P. Koutecky).
— Frenstat pod Radhostém: JZ od mésta, les nad hlavni (asfaltovou) lesni cestou na V svahu
hory Velky Javornik (917,8) asi 630 m JJV od vrcholu, ca 700 m n. m. (12. VIIL. 2007 P.
Koutecky, herb. P. Koutecky). — Frenstat pod Radho§tém: 3,5 km JJZ od stfedu mésta, bucina
na spodnim okraji lesa asi 400 m ZJZ od kiiZovatky silnic na Trojanovice a RoZnov p. Radh.,
540 m n. m. (5. VL. 2007 P. Koutecky, herb. P. Koutecky). — Mordvka: kamenity bieh
stinného zalesnéného koryta feky Mordvky asi 0,75-1km SZ od hraze pfehrady, 470 m n.m.
(5. VII. 2008 P. Koutecky, herb. P. Koutecky). — Prazmo: les na pravém bifehu potoka
Vysuty, proti tsti levostranného pfitoku asi 1,35 km VSV od kostela v obci, 460 m n. m. (9.
VI. 2008 P. Koutecky, herb. P. Koutecky). — Prazmo: les ve stinném zafizlém udoli
levostranného pfitoku potoka Vysuty, asi 1,6 km VSV od kostela v obci, 470 m n. m. (9. VL.
2008 P. Koutecky, herb. P. Koutecky). — Krasna: les v udoli potoka V od stfedn{ ¢asti obce,
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asi 0,7 km JZ od vrchu Obora (709), nad udolim prochdzi Zluta turist. znacka, ca 570 m n.
m., (7. VL. 2008 P. Koutecky, herb. P. Koutecky). — 99b. Slezské Beskydy: Nydek: tdoli
potoka Hluchovai, blizko osady Kobiliska ca 6 km JV obce, 650 m n. m. (22. VIIL. 2001 K.
Sutory, BRNM 667231). — Nydek: udoli Hluchové, bucina na rozsoSe Vel. Sosova (kéta
885,6), asi 1 km SZ osady Kobiliska, ca 680 m n. m. (24. VI. 1996 J. Kudelovd, BRNU
554286). — Nydek: udoli potoka ca 1,3 km SSV od kaple v obci, 485 m n. m., 49°40'09,3" N,
18°4624,4" E (17. IX. 2007 L. Ekrt, herb. L. Ekrt).

Dryopteris cambrensis

Ceskomoravské mezofytikum

33. Branzovsky hvozd: LiSci: okraj lesni silnicky na tpati kopce Jezvinec ca 1,8 km SV od
centra obce, ca 550 m Z od vrcholu kopce Jezvinec, 590 m n. m., 49°19'19,7" N, 13°03'42,6"
E (15. X. 2008 L. Ekrt, herb. L. Ekrt). — 37p. Novohradské podhiii: Kamenny Ujezd: ca
1,8 km JV od stfedu osady Plavnice, okraj lesni cesty, jeden trs, 430 m n. m., 48°52'36,9" N,
14°28'40,8" E (29. IX. 2007 M. Lepsi, CB 65091). — 50. Luzické hory: Horni Sedlo: v boru
ca 800 m ZSZ od obce (23. VIIL 1998 O. Sida, PR). — 67. Ceskomoravska vrchovina:
StiiZovice: balvanisté kamenného snosu na okraji olSiny ca 850 m JV od centra obce, 540 m
n. m., 49°08'12,0" N,15°10'01,8" E (26. V. 2008 L. Ekrt, herb. L. Ekrt). — 68. Moravské
podhiifi Vysodiny: Adamov: Josefovské udoli, na Zulosyenitu ve Zlibku na strini za
nemocnici, ,,babicka strana“ u obce (18. XI. 1932 F. Bily, BRNU). — 70. Moravsky kras:
Olomucdany: nedaleko péSinky u Rudice ku KlepaCovu, nedaleko poli (1. X. 1933 F. Bily,
BRNU). — Olomucany: mezi obci a Lazankami, ve smiSeném lese nedaleko smrckii u lesni
péSiny od méti€ské rozhledny k olomucanskym polim (1. X. 1933 F. Bily, PRC). — LaZanky:
v jedlovém lese u starych Sachet mezi obci a Olomucany (4. IX. 1932 F. Bily, OLM). —
Olomucany: KoSovy Zlibek, mezi obci a Habrivkou, vapenec (2. IX. 1934 F. Bily, PRC). —
71b. Drahanska ploSina: Boskovice: smrkovy les na prudkém svahu, ca 3 km V od obce, ca
500 m n. m. (15. VIL. 1976 C. Fraser-Jenkins, herb. C. Fraser-Jenkins 4989). — Kitiny: ve
smiSeném lese nedaleko smrékd na Proklesti u obce, u Pafizkové louky, kulm (21. XI. 1937
F. Bily, PRC). — 74b. Opavska pahorkatina: Brantice: asi 1,5 km JV od kostela v obci, 3
trsy, 460 m n. m., 50°03'08,5" N, 17°38'15,5" E (19. IX. 2006 K. Boublik, herb. L. Ekrt 2925;
17. IX. 2007 L. Ekrt, herb. L. Ekrt). — 75. Jesenické podhiri: Albrechtice: Burkviz, bucina
na V svahu kopce se zfic. hradu Burkviz na hiebinku Z-V J od obce (13. VIIL. 1989 C Deyl,
OLM).

Ceské oreofytikum

88a. Kralovsky hvozd: Zelezni Ruda, Alzbétin: u cesty nedaleko byvalé obce Debrnik ca
1,7 km VIV od Zeleznicni zastavky v Alzbéting, 780 m n. m, 49°07'13,7" N, 13°14'024" E
(29. VIIIL. 2007 L. Ekrt & J. Hadinec, herb. L. Ekrt). — 88d. Boubinsko-stozecka hornatina:
Kubova Hut’: pfikop u Lukenské cesty, pfi S okraji oplocené ¢asti pralesa Boubinsky prales
asi 2,8 km V od centra obce, 1110 m n. m. (2. XII. 2006 K. Boublik, herb. L. Ekrt). — 89.
Novohradské hory: Zofin: tdoli drobného potoka a u lesni cesty ca 1,4 km Z od centra
osady, 765 m n. m, 48°40'30,2" N, 14°40'26,1" E (10. VII. 2004 M. Lepsi, CB 38874; 13. X.
2004 M. Lepsi & P. Lepsi, CB 38838, 38867; 5. IX. 2007 L. Ekrt & M. Lepsi, CB 65000,
herb. L. Ekrt). — Cerné Udoli: pii okraji lesni silni¢ky ca 2,1 km VIV od centra osady, asi 0,7
km VSV od vrcholu To¢niku, 890 m n. m., 48°41'35,6" N, 14°42'08,2" E (15. VIIL. 2004 M.
Lepsi CB 38876; 5. IX. 2007 L. Ekrt & M. Lepsi, herb. L. Ekrt). — 90. Jihlavské vrchy:
Kaproun: pod Zelezni¢ni zastdvkou Kaproun (26. VIII. 2000 K. Boublik, herb. L. Ekrt; 9. XI.
2007 K. Boublik & M. Lepsi, CB 65362).
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Polsko

Gory Stolowe, Bukowina Ktodzka, Pstrazna: okraj lesni p&Siny smér Zavrchy— Pstrazna ca
15 m JV od statni hranice CR-PL, asi 1,2 km VJV od kostela v obci, 545 m n. m.,
50°28'34,1" N, 16°15'12,5" E (9. VI. 2008 L. Ekrt, herb. L. Ekrt).

Dryopteris xcritica (D. borreri x D. filix-mas)

Ceskomoravské mezofytikum
55d. Trosecka pahorkatina: Piihrazy: piskovcova skalni rokle Krtola asi 1 km ZSZ centra
obce (7. V. 2002, 25. VI. 2005 L. Ekrt, herb. L. Ekrt).

Karpatské mezofytikum
78. Bilé Karpaty lesni: Vdpenky: v udoli u potoka pod Velkou Javofinou, ca 2,2 VIV od
centra obce, 620 m n. m., 48°51'57,8" N, 17°39'39,9" E (18. IX. 2007 L. Ekrt, herb. L. Ekrt).

Ceské oreofytikum

89. Novohradské hory: Pohorskd Ves: na hrazi Uhlistského potoka, 790 m n. m. (5. VL.
2003 M. Lepsi & P. Lepsi, CB 38865). — Dobrda Voda: NPP Hojna Voda, ca 1,2 km JV od
vrcholu Vysoké, balvanité okoli pramenné struzky na S okraji rezervace, 840 m n. m. (13. X.
2004 M. Lepsi & P. Lepsi, CB 38843). — BeneSov nad Cernou: 0,7 km VSV od Luznického
vrchu, 780 m n. m. (1. VIII. 2002 M. Lepsi & D. Zeleny, CB 39338). — 88b. Sumavské
plané: Popelnd: u lesni cesty v tidoli Pénivého potoka, asi 2,2 km JZ od centra obce, 905 m
n. m., 49°0527,4" N, 13°34'31,9" E (12. X. 2006 L. Ekrt, herb. L. Ekrt). — 88d. Boubinsko-
stoZecka hornatina: StoZec: v rezervaci StoZec asi 750 m V od vrcholu kopce Stozec, 995
m n. m., 48°52'56" N, 13°49'53" E (13. IX. 2004 L. Ekrt, herb. L. Ekrt). — 88e.
Trojmezenska hornatina: Nova Pec, dpati Smréiny asi 4 km JJZ od Zelezniéni zastavky
Novd Pec, asi 2,5 km SSV od vrcholu kopce Smréina, 900 m n. m., 48°43'30" N, 13°5421"E
(16. IX. 2004 E. Hofhanzlovd, herb. L. Ekrt).

Karpatské oreofytikum
99a. Radhost’ské Beskydy: Horni Lomnd, horskd smréina s Cetnymi pramenisti v Z ¢asti PR
Velky Polom asi 3 km JV od obce, 990 m n. m. (14. VIL. 2005 J. Tkacikovd, VM 19147).
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Ekrt L., Lepsi M., Boublik K. & Lepsi P. (2007): Dryopteris remota rediscovered for the flora of the
Czech Republic. — Preslia 79: 69-82.

Until now, Dryopteris remota was only recorded in the Czech Republic from the Moravian Karst, ca
70 years ago. This record is mentioned in some studies, but references to the data’s origin have al-
ways been missing. For this reason it was uncertain whether D. remota was still present in the Czech
Republic. Recently, the records from the Moravian Karst were verified by re-examination of origi-
nal herbarium specimens. In 2002 a specimen of D. remota was found for the first time in Bohemia,
close to the village of Kti§, on a slope of Maly PleSny hill in the foothills of the Bohemian Forest
(S Bohemia). At this locality only one plant occurred on the boundary between Lonicera
nigra-shrub and spruce-beech-fir forest, on a gneiss outcrop. Determination of the Czech specimens
of D. remota was based on comparisons with macro- and micromorphological characters of both
Alpine (Upper Austria) and Carpathian (West Ukraine) specimens, as well as descriptions in the lit-
erature. A detailed morphological description and comparison with similar taxa are included.
A map of its distribution within the Czech Republic as well as a map of the distribution of D. remota
worldwide is also presented. It is suggested that D. remota be designated a critically endangered
plant species in the Czech Republic.

Keywords: Bohemian Forest foothills, Dryopteridaceae, ferns, Moravian Karst, Preridophyta

Introduction

Dryopteris remota (A. Braun ex D6ll) Druce is a critical member of the genus Dryopteris
from a taxonomic point of view. It was first described from the Schwarzwald Mts, Ger-
many, in 1843 (Druce 1908, Krause 1998). The taxon is considered to be a fixed
hybridogenous species, which originated from a cross between the diploid taxa D. affinis
subsp. affinis and D. expansa or D. pallida (Krause 1998).

Dryopteris remota is a strictly apogamous taxon with a triploid set of chromosomes (2n
= 123), which produces both well developed and aborted spores (Manton 1950). Molecu-
lar studies (RAPDs) indicate a polymorphic origin of D. remota at various localities in Eu-
rope. A good dispersal ability by spores is reported in this species, which has enabled it to
disperse over great geographical distances (Schneller et al. 1998).

Whether D. remota occurred in the Czech Republic was unclear until recently (Chrtek
1988, Kubét in Kubét et al. 2002), when records from the Moravian Karst (= Moravsky
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kras) (Bily 1931, 1937) were verified, based upon an examination of F. Bily’s herbarium
specimens. In the present paper this species is also reported for the first time in Bohemia.

This paper presents a description of the new locality and reviews the revised herbarium
specimens from the main Czech herbarium collections confirming the historical occur-
rence in the region of the Moravian Karst. The taxonomic position, general distribution
and distinguishing characters of this species are presented and discussed. A map of the
overall distribution of D. remota is also presented, because it is missing from recent com-
pendia (Meusel et al. 1965, Jalas & Suominen 1988, Fraser-Jenkins & Reichstein 1984).
The last overall distribution map was published ca 70 years ago (Dopp 1939).

Material and methods

The distribution of this species within the Czech Republic and its overall distribution, are
based upon examination of specimens from the following public herbaria (abbreviations
follow Holmgren et al. 1990): BRNM, BRNU, CB, HOMP, KHMS, OH, PR, PRC, SOB;
as well as on the literature (Fraser-Jenkins 1982, Fraser-Jenkins & Reichstein 1984, Salvo
& Arrabal 1986, Boudrie & Labatut 1989, Haeupler & Schonfelder 1989, Vadam 1990,
Peroni et al. 1991, Hartl et al. 1992, Boudrie & Lazare 1993, Gruber 1994, Point 1996,
Prosser 1996, Page 1997, Polatschek 1997, Beck 1998, Schneller et al. 1998, Lauber &
Wagner 1998, Bizot 1999, Ciocarlan 2000, Jogan et al. 2001, Krause et al. 2001, Stohr &
Strobl 2001, Marchetti 2002, Aeschimann et al. 2004, Fraser-Jenkins C. R. & Trewren K.,
unpublished).

Texts on the herbarium labels were abridged and translated into English. Names of
phytogeographic divisional units within the Czech Republic follow Skalicky (1988). For
the quadrants (1/4 of basic square) of the Central European grid mapping, see Ehrendorfer
& Hamann (1965). The altitude and coordinates (WGS-84) of the new locality near the
village of Kti§ were measured using a Garmin Vista C instrument. The comparison of
some important morphological characteristics of selected herbarium specimens from the
Czech Republic, Austria and the Ukraine were made to confirm the determination of the
new find in Bohemia. Specifically, exospore length, stoma length, lamina length, lamina
width, and number of pairs of pinnae were measured and evaluated on specimens from the
main Czech herbarium collections. Samples of 20 spores (exospore length) and 30
stomata (using nail-varnish) were measured on each specimen examined, at a magnifica-
tion of 1000x, using a light microscope (Olympus CH30). The specimen of D. remota
found near Kti§ village (S Bohemia) was revised by K. Horn and H. W. Bennert.

Names of taxa follow Kubit et al. (2002) and Kucera & Vana (2003), only D. pallida
follows Fraser-Jenkins (1993). A voucher herbarium specimen from the Kti§ locality is
preserved at CB.

Nomenclature and description

Dryopteris remota (A. Braun ex Doll) Druce, List Brit. P1. 87, 1908.

Basionym: Aspidium rigidum var. remotum A. Braun ex Doll, Rhein. Fl. 16, 1843.
Holotypus: Germany, Baden-Wiirttemberg region, Schwarzwald, Geraulsauer Wasserfall, 1834 (deposited in B).
For a comprehensive list of synonyms see Fraser-Jenkins & Reichstein (1984).

226



Ekrt et al.: Dryopteris remota in the Czech Republic

71

0

Mo, 39330
{ Bryopieris remota (DOLL) DRUCE
i sputtes it bl sarma ang ooed deebapod of sverape sive
?'_ O P R A =)
1 detrev, Libor Ekn die: 14, 12, 2005
119
A
|

| HERBARIUM MUSE! REGIONALIS BOHEMIAE MERIDIONALIS
! CESKE BUDEJOVICE

i

f

[

I

|

Flora; Behemia merdanals wNo. B/39336
Dryopleris ¢f. remola (Doll) Druce
| Habitai:

Kiis, na § svahu vichy Maly Plesng

Nadmotskd vyika: 860 m
Kvadrant: 71500
Fytochorion: 37g. Libinské Pledbumavi
Die: 17, 11, 2002 Legit: Martin &t Pelr Lepdd, K. Boublk

Fig. la. — Specimen of Dryopteris remota from southern Bohemia.

227

10 em



Preslia 79: 69-82, 2007

72

Fig. 1b. — Specimen of Dryopteris remota from southern Bohemia.
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Description (based on Fraser-Jenkins & Reichstein 1984, Krause et al. 2001, Fra-
ser-Jenkins 1993) (Fig. 1): Plants perennial, usually tufted; rhizome short, ascending to
erect, producing offshoots; leaves usually survive winter, 20-90 cm long and 10-25 cm
wide, glabrous or slightly glandulous; stipe ca 4 mm thick, usually 1/2 (=3/4) of the total
leaf length, the stipe scales lanceolate to narrowly lanceolate, bicolorous, light brown with
dark base; blades thick subcoriaceous dark green, juvenile yellow-green, narrowly ellipti-
cal, 2-pinnate, with pinnae mostly opposite, 12-22 pairs; point of insertion of secondary
rhachis (live plants) with ca 3—10 mm long blackish part (similar to D. affinis); pinnule
segments oblong-ovate, shallowly pinnately lobed, with + parallel margins, the lobes
rounded or bearing long acute, often aristate teeth, mostly pinnatifid, only the lowest prox-
imal 2-3 pairs pinnatisect; proximal pinnule segments distinctly and very shortly stalked,
basiscopic basal pinnule of basal pinnae slightly or distinctly longer than the basal
acroscopic pinnule; distal pinnae sessile and truncate at tips, apex acute or setaceous;
stomata length 49—56 um; sori medial, ca I mm in diameter; indusia thick, densely glandu-
lar, light brown, at maturity persisting or soon shrivelling, with slightly revolute margins;
spores are mainly well developed (maximum 32 spores per sporangium) but some aborted,
exospore length (30-) 36-48 (-54) um; 2n = 123.

Comparison of Dryopteris remota with some other taxa and notes on morphometry

Of the European species of Dryopteris, D. remota is most closely similar to
D. carthusiana, which commonly occurs in almost all of Europe. These two species are
very similar morphologically (Fraser-Jenkins & Reichstein 1984, Frey et al. 1995, Kubét
in Kubdt et al. 2002, Fischer et al. 2005). A comparisons of the important morphological
characteristics of D. carthusiana and D. remota is presented in Table 1 and drawing of the
pinnae of both species in Fig. 2.

Two different taxa were considered to be D. remota in the past (Manton 1950, Benl &
Eschelmiiller 1973). A lot of confusion in the determination of D. remota was caused by
the existence of the hybrid D. xbrathaica Fraser-Jenkins & Reichstein (D. carthusiana x
D. filix-mas). This hybrid was discovered and described from England (Fraser-Jenkins &
Reichstein 1977). Recently, it was also found in France and Germany (Boudrie et al. 1994,
Krause et al. 2001). The general morphology of D. xbrathaica and D. remota is very simi-
lar, but D. xbrathaica is characterized typically by the pinnae lacking a dark purple base,
aborted spores, a tetraploid chromosomal set and other characteristics (Fraser-Jenkins &
Reichstein 1977, Krause et al. 2001).

A summary of the selected morphometric characteristics measured on the plants found
in the Czech Republic and in the literature is presented in Table 2. For a reliable determina-
tion of D. remota it is essential to collect a mature leaf and ensure that the spores are not
lost. By checking the sporangial content it is possible to confirm the identification. Be-
cause of the triploid origin of D. remota, some sporangia contain 32 normal spores and
those with aborted spores may contain a few regular ones and a few aborted ones. When
aborted spores occur the number of spores per sporangium may be between 32 and 64. The
measurement of the exospore length of well developed spores can also confirm the identi-
fication of the species. The spore size of plants from the Czech Republic agrees with the
spore size of those from the Alps, and measured by Fraser-Jenkins & Reichstein 1984 and
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Fig. 2. — Basal pinnae of Dryopteris carthusiana (a) and D. remota (b) (del. P. Lepsi). Scale bar is 3 cm.

Krause et al. 2001 (Table 2). Stomata lengths of our plants range between 43 and 46 um
(Table 2). However, this range falls within the lower values recorded by Krause et al.
(2001). The values for other characters are similar to those reported in the literature.

General distribution

Dryopteris remota is a subatlantic and subalpine species. It is recorded in W Ireland, Scot-
land, N Spain (Pyrenees), France, Germany, Switzerland, N Italy, Austria, the Czech Re-
public (Moravian Karst), W Hungary, Slovenia, W Croatia, Poland (Biesczady), the
Ukraine, Romania, Turkey and the W and central parts of the Caucasus (Bily 1931, 1937,
Fraser-Jenkins 1982, Fraser-Jenkins & Reichstein 1984, Prosser 1996, Page 1997,
Marchetti 2002).

An overview of the overall distribution range of D. remota is presented in Fig. 3. The
centre of its European distribution area is in the N part of the Alps and foothills of the
N Alps in Austria, Germany and Switzerland, where it is a scattered and relatively fre-
quent species. In most peripheral areas of its range D. remota occurs very rarely and in
particular localities only a few plants occur (Fraser-Jenkins & Reichstein 1984). Because
of the difficulty of identifying this plant, we consider D. remota to be a neglected species.
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Table 1. — Comparisons of important morphological characters of Dryopteris carthusiana and D. remota (based
on Fraser-Jenkins & Reichstein 1984, Krause et al. 2001).

Character Taxon
Dryopteris carthusiana Dryopteris remota
Petiole scales concolorous, light brown bicolorous, light brown with dark base
Leaves (older ones) green to yellow-green, usually not  dark green, usually evergreen during
present during winter winter
Point of insertion of secondary green, never blackish with ca 3—10 mm long blackish part
rhachis (live plants)
Margin of the basal lobe of the basal usually dentate usually not dentate
pinnule facing the secondary rhachis
Terminal parts of pinnules with long spiny teeth with short mucronate (sometimes
spiny) teeth
Spores always normally developed partly aborted
Length of developed spores (27-) 33-39 (-42) (30-) 36-48 (-54)

(exospore length) (um)
Indusium lacks glands frequently glandular

Table 2. — Summary of some morphometric characters measured on plants of Dryopteris remota originated from
the Czech Republic (CZ), Austria (AUS) and the Ukraine (UKR). Herbaria abbreviations refer to those in local
herbaria; ST = mean of stoma length; SDgr = standard deviation of stoma length; SP = mean of spore length;
SDgp = standard deviation of spore length; L = leave length; W = lamina width (length of two opposite pinnae);
P = number of pair of pinnae.

Specimen/source ST SD,, SP SD,, L w P
(um) (jm) (cm) (cm) (pD
CZ, CB 39336 44.5 33 42.5 3.8 85 21.5 19
CZ, BRNU 285028 45.5 35 41.5 3.5 52 17.5 15
CZ, BRNU 285029 455 3.8 - - 45 18.0 15
CZ, BRNU 218901 43.1 24 - - 50 18.5 17
AUS, CB 33064 42.1 3.8 42.7 5.2 105 27.0 19
AUS, CB 33056 433 3.6 41.2 4.6 80 27.0 17
UKR, CB 38859 45.6 34 - - 43 16.5 12
Fraser-Jenkins & Reichstein 1984 - - - - 20-90 10.0-25.0 12-22
Krause et al. 2001 49-56 3.4-5.8 - - 50-69 18.5-31.0 -

Ecological requirements in Central Europe

Dryopteris remota is reported from altitudes of (260—) 400 to 1200 m a.s.l. from ravines,
steep rocky slopes and screes. It grows in mesotrophic and eutrophic mixed forests domi-
nated by Fagus sylvatica, Acer pseudoplatanus, or Fraxinus excelsior (the Fagetalia
sylvaticae order), in the submontane and montane vegetation belts. Rarely, it occurs in
spruce and spruce-fir forests, young spruce plantations, in clearings or openings in the
subalpine vegetation belt. Accompanying this species are other ferns and meso- and
eutrophic forest species. Species of oligotrophic substrates are rare or absent.

Dryopteris remota can commonly be found on siliceous bedrocks, but its occurrence
on calcareous bedrocks is also known (e.g. in the German part of the Alps, it occurs to-
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Fig. 3. — Map of the distribution of Dryopteris remota, based on revised herbarium specimens (Appendix 1) and
Fraser-Jenkins 1982, Fraser-Jenkins & Reichstein 1984, Salvo & Arrabal 1986, Boudrie & Labatut1989,
Haeupler & Schonfelder 1989, Vadam 1990, Peroni et al. 1991, Hartl et al. 1992, Boudrie & Lazare 1993, Gruber
1994, Point 1996, Prosser 1996, Page 1997, Polatschek 1997, Beck 1998, Schneller et al. 1998, Lauber & Wagner
1998, Bizot 1999, Ciocarlan 2000, Jogan et al. 2001, Krause et al. 2001, Stohr & Strobl 2001, Marchetti 2002,
Aeschimann et al. 2004, Fraser-Jenkins C. R. & Trewren K., unpublished.
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Moravian localities, A — Austrian locality (Stohr & Strobl 2001).
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gether with the typical calcicolous fern species: Asplenium viride, Polystichum lonchitis
or Gymnocarpium robertianum). In addition to fresh and leached soils, D. remota also oc-
curs on hydromorphic soils associated with springs or streams. It is a species of shady
places with high air humidity (Benl & Eschelmiiller 1973, Fraser-Jenkins & Reichstein
1984, Oberdorfer 2001).

Records of Dryopteris remota from the Czech Republic
Historical records

Dryopteris remota is erroneously recorded from different places in the Czech Republic un-
der the name D. xbohemica Domin (Domin 1942). This author mistakenly synonymized
D. remota and D. xbohemica. From his paper and his type herbarium specimen, it is evi-
dent that D. xbohemica is only an abnormal type of D. filix-mas. Dostal (1989) mentions
(without other citations) that D. remota is wrongly reported under various names such as
“D. subaustriaca, D. lawalreei and D. subalpina’ from the Czech Republic. These names
are usually considered as synonyms of D. remota in recent literature (Fraser-Jenkins &
Reichstein 1984, Krause 1998).

Bily (1931, 1937) reports the first reliable records of D. remota from the Czech Repub-
lic, from three localities close to the town of Adamov in the Moravian Karst (Fig. 4). Bily
(1931, 1937) considered D. remota to be a hybrid of “D. filix-mas and D. spinulosa”. Our
revision of his herbarium specimens in BRNU indicates that his specimens do indeed be-
long to D. remota. In PRC, we found other herbarium specimens of Bily from two unre-
ported localities (see Appendix 1). Records of D. remota from the Moravian Karst ap-
peared in several Czech publications, but without reference to the data’s origin (Dostal
1948, 1989). Later records of D. remota in the Czech Republic were assumed either to be
uncertain (Chrtek 1988) or the species was considered as missing (Kubét in Kubat et al.
2002). There is a note on its occurrence north of Brno in Illustrierte Flora von
Mitteleuropa, but again without reference to the data’s origin (Fraser-Jenkins &
Reichstein 1984). In 1976 Fraser-Jenkins unsuccessfully searched for D. remota in the
Moravian Karst (Novy Hrad, Olomucany). The record in Illustrierte Flora von
Mitteleuropa is based on his revision of Bily’s herbarium specimens in BRNU and PRC
(Fraser-Jenkins, pers. comm.). In 2006 we revisited the recorded localities in the Moravian
Karst, but did not find D. remota.

Description of the new locality

The new Bohemian locality is situated in the Bohemian Forest (§umava Mts) foothills ca
3.5 km south of the village Kti§, on the N slope of the Maly Plesny hill (N 48°53'07.6",
E 14°07'48.2") at an altitude of 860 m (Fig. 4). The locality is in quadrant 7150b of the
Central European grid mapping (Ehrendorfer & Hamann 1965). It is situated in the
submontane vegetation belt of the phytogeographical sub-district Libinské PfedSumavi,
which belongs to the Sumavsko-novohradské podhiii phytogeographical district
(Skalicky 1988). The locality lies on the border of a cold and moderately warm climatic re-
gion (Quitt 1971). The mean annual temperature is about 6 °C and the mean annual precip-
itation is about 700 mm (Syrovy 1958). The geological bedrock is composed of garnet-bi-
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otite sillimanite gneiss. Dryopteris remota grew on rock on the border between the shrub
community Ribeso alpini-Rosetum pendulinae Sadlo 2003 and open spruce-beech-fir for-
est with an admixture of birch (Betula pendula) of the association Galio
rotundifolii-Abietetum Wraber (1955) 1959. The species Lonicera nigra occurred scat-
tered there in the shrub layer and other ferns like Dryopteris dilatata, D. filix-mas and
Polypodium vulgare were abundant. Further, Avenella flexuosa, Festuca altissima,
Galeobdolon montanum, Hieracium murorum, Moehringia trinervia, Oxalis acetosella,
Rubus idaeus, Sambucus racemosa and Sorbus aucuparia were present. The bryophytes
Dicranum scoparium, Hylocomium splendens, Hypnum cupressiforme, Plagiochila
porelloides and Polytrichastrum formosum were also present. In 2004 and 2006, the spe-
cies was not found at this locality.

The closest known locality (ca 23 km) to this new locality of D. remota in the Bohe-
mian Forest foothills lies in Austrian part of the Bohemian Forest (Fig. 4). Dryopteris
remota was recorded on the SE slope of the Plockenstein Mt (Plechy), NE of the village
Schwarzenberg at an altitude of 1030 m (1999 leg. C. Schrock, herb. C. Schrock in Stohr
& Strobl 2001).

In 1999, D. remota was also recorded as from the Bavarian part of the Bohemian Forest
(Horn et al. 1999). However, based on further examination, this identification was not con-
firmed; it was an aberrant form of D. filix-mas (Diewald & Horn 2001).

Conclusion

Dryopteris remota should be included on the list of the native species of the Czech Repub-
lic. The occurrence of D. remota in S Bohemia is seen as a single spore colonization from
along distance, obviously the Alps, or probably represents a typical Alpine migration ele-
ment; this plant might be more common and neglected like D. affinis.

Considering the rarity of D. remota in the Czech Republic, which is outside its centre of
distribution, we recommend that D. remota be designated a critically endangered species
(CR) and put on the Red List of the Czech Republic (sensu Holub & Prochazka 2000).

Acknowledgements

Special thank belongs to C. R. Fraser-Jenkins for valuable comments, and for permission to use his manuscript for
some more details on the overall distribution of D. remota. We are much obliged to K. Horn and H. W. Bennert for
verification of our determination of D. remota from the locality near the Kti§ village. We are also grateful to
K. Horn for obtaining valuable literature and J. Hadinec, K. Kubat, K. Sutory and L. Kotou¢ for useful comments.
P. Lemkin and K. Fiedlerové kindly improved our English and T. Dixon edited the final version of the manuscript.
We thank J. Roubik and K. Sutory for participation in the excursions. The project was partly supported by grant
no. AV0Z60050516 from the Academy of Sciences of the Czech Republic (K. B.) and partly by project
MSM6007665801 (L. E.).

Souhrn

Kaprad tuha (Dryopteris remota) je povaZovana za ustaleny striktné apogamicky taxon hybridogenniho ptivodu
vznikly kiiZenim diploidnich taxonl Dryopteris affinis subsp. affinis a s nejvétsi pravdépodobnosti D. expansa
nebo D. pallida. Celkovou morfologii listu pfipomina D. remota nejvice druh D. carthusiana. Prehled nejvy-

znamnéj§ich uréovacich znakti mezi t€émito druhy je uveden v nasledujici tabulce:
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Srovnani nejvyznamnéjsich morfologickych znaka Dryopteris carthusiana a D. remota (zpracovano podle Fra-
ser-Jenkins & Reichstein 1984, Krause et al. 2001).

Znak

Dryopteris carthusiana

Dryopteris remota

pleviny v dolni ¢asti fapiku
charakter starSich listt

baze listkd u vietene listu
(u Zivych rostlin)

jednobarvé, svétle hnédé
Zlutozelené az zelené, pies zimu
obvykle nevytrvavajici

zelend, bez tmavé fialové skvrny

vétsinou zietelné zubata

dvoubarvé, svétlehnédé, s tmavé
hnédou az ¢ernou skvrnou na bazi
tmave zelené, obvykle pres zimu
vytrvavajici

s tmavou 3—10 mm dlouhou tmavé
fialovou skvrnou

vétsinou nezubata

strana prvniho tkrojku
nejspodnéjsiho listecku pfivracena
k vietenu listku

koncové tikrojky listka s dlouhymi ostnité Spicatymi zuby s kratkymi zasSpicatélymi (nékdy
téméf ostnité $picatymi) zuby
Castecné abortované

(30-) 36-48 (—54)

vytrusy vzdy normélné vyvinuté

délka vyvinutych vytrust (27-) 33-39 (-42)
(exospor) [um]
neZlaznata

ostéra (indusium) hojné Zlaznata

Je subatlantickym a subalpinskym druhem roz§itenym v Evropé, Turecku a v zapadni a centrélni ¢asti Kavka-
z roklin, strmych skalnatych svahii a suti podhorskych a horskych smiSenych lest fadu Fagetalia sylvaticae.
Vzacnéji roste ve smrkovych a smrkojedlovych porostech. Vyhledava predevsim sufovité, viceméné dusikem bo-
haté a na kyselych podkladech vyvinuté pady, vapnitym substratim se vSak nevyhyba.

Diky hybridogennimu ptivodu, relativné obtiZnému rozliSeni a s tim souvisejici slozité nomenklatufe byla
D. remota povazovina za nedostate¢né prokazany druh flory Ceské republiky. V minulosti byla z Gzemi CR
mylné udavana z raznych mist pod synonymy D. subaustriaca, D. lawalreei a D. subalpina a také pod naizvem
D. xbohemica Domin, ktery se vSak vztahuje k abnormalnimu typu D. filix-mas. Jediné relevantni a dokladované
tidaje (BRNU, PRC) o vyskytu D. remota z tzemi CR pochézeji od F. Bilého, ktery z Moravského krasu
publikoval (Bily 1931, 1937) a déle nalezl (1937, F. Bily, PRC; 1938, F. Bily, PRC) celkem pét lokalit, které se
vztahuji k $ir§imu okoli mé&sta Adamov (viz Appendix 1). Udaj o vyskytu D. remota v Moravském krasu se
nasledné objevuje v nékolika soubornych publikacich av§ak bez konkrétniho literdrniho odkazu (Dostal 1948,
1989, Fraser-Jenkins & Reichstein 1984). Zminéna absence konkrétni citace a neovéfeni existujicich
herbarovych dokladt byly zfejmé divodem, pro¢ je v dal§ich kompendiich vyskyt D. remota v Moravském krasu
zpochybiniovan (Chrtek 1988), popt. zcela vypustén (Kubat in Kubat et al. 2002). V roce 2006 byl proveden
podrobny prizkum vsech moravskych lokalit, ovéfit vyskyt kapradé tuhé se viak nepodafilo.

Kaprad tuh4 byla zaznamenéna poprvé také na tizemi Cech. Nova lokalita byla nalezena v roce 2002 (jeden
exemplar) v jihoCeském PredSumavi ca 3,5 km jizné od obce Kti§ na severnim svahu vrchu Maly Plesny
v nadmofské vysce asi 860 m. Kaprad tuha rostla na skalnim stupni na hranici kfovinného spolecenstva Ribeso
alpini-Rosetum pendulinae a fidkého smrkobukojedlového lesa asociace Galio rotundifolii-Abietetum. V roce
2004 ani v roce 2006 se vsak jiZ nepodafilo lokalitu znovu ovéfit.

Kaprad tuhou lze zafadit do seznamu ptivodnich druhti flory CR. Jedn4 se o druh, ktery se zde vyskytuje na
severnim okraji svého prirozeného arealu. Vyskyt Dryopteris remota v jiznich Cechéch je mozné vysvétlit bud
déalkovym pfenosem spor zfejmé z alpského prostoru, nebo také mize jit, vzhledem ke zna¢né mife prehliZeni
druhu (podobné jako v piipadé Dryopteris affinis), o typicky prvek alpského migrantu. Navrhujeme kaprad tuhou
zafadit do Eerveného seznamu taxoni CR do kategorie C1 (sensu Holub & Prochézka 2000).
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Appendix 1. — Herbarium specimens of Dryopteris remota revised.

Austria. Upper Austria, 8146d, Unterach a. Attersee village, forests north of the village, close to coordinate
47°48'40.8" N, 13°29'33.6" E (WGS 84), 600 m a.s.l. (10 July 2002, leg. M. Lepsi & P. Lepsi, CB 33056,
33064). — North Tirol, forest near Rattenberg (August, 1887, leg. H. Woynar, BRNM, BRNU, PR; August, 1888,
leg. H. Woynar, PR). — North Tirol, Voldopp near Rattenberg, forest near Baselberg (2 November 1930, leg.
A. Losch, BRNM, PRC). — Raintal valley near Partenkirchen, scrub near Ferchenbach stream near the mouth of
Partnach river (5 September 1931, 7 August 1932, leg. A. Losch, BRNM).
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Czech Republic. South Bohemia, 37g. Libinské PredSumavi: 7150b, Kti§ village, N slope of the
Maly Plesny hill, 860 m a.s.l. (17 November 2002, leg. M. Lepsi, P. Lepsi & K. Boublik, CB 39336). South
Moravia, 70. Moravsky kras: [6666c] In the KoSovy Zlibek valley, on limestone in beech forest between the
Habrivka and Olomucany villages (11 October 1934, leg. F. Bily, BRNU 285029). — [6666c] Between the
Habriivka and Olomucany villages on limestone in spruce forest called “V Padouchu” above old limestone quarry
(6 July 1937, leg. E. Bily, PRC). — [6666c] Between the Habriivka and Olomucany villages in fir forest in gorge
near the Suchd louka meadow (12 August 1938, leg. F. Bily, PRC). — [6665d] Adamov town, on syenogranite
slope opposite the castle, towards the Vranov village, in bramble stand in fir forest (1 September 1936, leg. F.
Bily, BRNU 285028, PRC). — [6665d] Gorge from the Novy hrad castle to the Olomucany village, in fir-domi-
nated mixed forest on syenogranite (7 November 1929, leg. F. Bily, BRNU 218901).

France. Vogesen, Hohwald (26 August 1898, leg. H. Petry, BRNM). — Dép. Corréze, Chameyrat, Pont de
Cornil, de la Vialle gorge, 280 m a.s.l. (29 August 1975, leg. R. Deschatres, BRNM).

Germany. Baden, Schwarzwald Mts, St. Wilhelm near Freiburg town (September 1902-1904, leg. A.
Losch [F. Wirtgen, Pteridophyta Exsiccata, no. 217b], BRNU, PR). — [Schwarzwald Mts] in moist forest near
Zastler valley (October 1934, leg. A. Losch, PR; 1937, leg. A. Losch, BRNM; August, 1901, leg. A. Losch, PRC;
October 1908, leg. A. Losch, BRNU). — Aachen, only one plant near the town (1859, leg. A. Braun, PR).

Russia/Georgia. Caucasus, Ossetia, in forest (15 September 1898, leg. Marcowitsch, PRC). — Prov.
Suchum, Tsebelda, Petskir, in forest, ca 700-800 m a.s.1. (25 September 1910, leg. G. Woronow [G. Woronow et
A. Schelkownikow, Herbarium Florae Caucasicae, no. 2], BRNU).

Schweiz. Kanton St. Gallen, Murgtal (10 July 1909, leg. H. Petry, PR, BRNU).

Ukraine. Rakhiv, Bogdan village, on the slope above left bank of the Goverla brook, ca 6.5 km
north-north-east from the junction of the Goverla brook and Bila Tisa river in the Goverla settlement, 925 m a.s.l.
(16 August 2004, leg. K. Boublik, CB 38859, 38862, 38863).
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*) Zpracovali L. Ekrt a M. Stech

Asplenium trichomanes L. — slezinik Cerveny

A. trichomanes LINNAEUS Sp. Pl. 1080, 1753. — Syn.: Asplenium trichomanoides
LUMNITZER, Fl. Poson. 462, 1791. — Asplenium saxatile SALISB. Prodr. Stirp. 403, 1796.

Lit.: Lovis J. D. (1964): The taxonomy of Asplenium trichomanes in Europe. Brit. Fern
Gaz. 9(5):147-160. — Lovis J. D. et REICHSTEIN T. (1985): Asplenium trichomanes subsp.
pachyrachis (Aspleniaceae, Pteridophyta), and a note on the typification of A. trichomanes.
Willdenowia 15(1):187-201. — JESSEN S. (1991): Neue Angaben zur Pteridophytenflora
Osteuropas. Farnblitter 23:14-47. — BENNERT H. W. et FISCHER G. (1993): Biosystematics
and evolution of the Asplenium trichomanes complex. Webbia 48:743-760. — JESSEN S.
(1995): Asplenium trichomanes L. subsp. hastatum, stat. nov.: eine neue Unterart des
Braunstiel-Streifenfarnes in Europa und vier neue intraspezifische Hybriden (Aspleniaceae:
Pteridophyta). Ber. Bayer. Bot. Ges. 65:107-132. — JESSEN S. (1999): Zur Unterscheidung
von Asplenium trichomanes subsp. hastatum von dhnlichen Farntaxa. Das Prothalium 3: 3—4.
— EKRT L. (2008): Rozsifeni a problematika taxont skupiny Asplenium trichomanes v Ceské
republice. Zpr. Ces. Bot. Spoleé. 43:17-65. — EKRT L. et STECH M. (2008): A morphometric
study and revision of the Asplenium trichomanes group in the Czech Republic. Preslia
80:325-347.

Oddenek kratky, casto vicehlavy, vodorovny az vystoupavy, bohaté
kofenujici a husté pokryty plevinami; pleviny kopinaté, celokrajné nebo
trdsnité, tmavohnédé, zpravidla s hnédym az cervenohnédym stiednim
Zebrem. Listy v listové ruzici vzpiimené az k podkladu pfitisklé, prezimujici,
¢epel jednoduSe zpefend, v obrysu Carkovité kopinatd; listky vstficné nebo
stiidavé; tapik 1-6 cm dl., tmavohnédy, krat$i nez Cepel; vieteno lesklé Ci
matné, zteteln¢ kiidlaté. Vytrusnicové kupky ovéalné podlouhlé; ostéra
bélava, zpravidla celokrajna. Vytrusnice hnédé az nacervenalé. VII-X. Hkf.

Variabilita: Morfologicky velmi proménlivy druh zvlaste¢ ve tvaru Cepele a listk,
velikosti vytrusnic, vytrust, plevin, aj. Lze rozliSit n¢kolit taxont rizné ploidni Grovné se
specifickou preferenci riznych typl substratl, které byvaji hodnoceny nejcastéji na urovni
subspecie. V soucasnosti je ze stiedni Evropy uddvdno pét subspecii, z nichZ se na naSem
tizemi s jistotou vyskytuji &tyfi. Na Baledrskych ostrovech a v jiznim Spanélsku roste dale
tetraploidni A. trichomanes subsp. coriaceifolium RASBACH, K. RASBACH, REICHST. et
BENNERT, ktery se vyznaCuje vyrazné tuhymi, koZovitymi, tmav€ zelenymi listky
s nepravidelné zvinénymi dospodu podvinutymi okraji. Ojedinéle byly v zdpadni a jizni
Evropé zaznamenany hexaploidni typy (2n = 216), které nejsou az na vyjimky formalné
popsany. Pouze z ostrova Madeira je popsidn endemicky hexaploidni taxon A.f subsp.
maderense GIBBY et LOVIS. Problematika hexaploidnich typti vSak dosud neni spolehlivé
vyfesena a vyzaduje dalsi studium.

Celkové rozsifeni: Evropa, sev. a jiz. Afrika, Asie (roztrouSené v nékolika SirS§ich
oblastech: Kavkaz az sev. Irdn, Stfedni Asie; jiZz. Cina), Severni a JiZzni Amerika, Austrilie,
Novy Zéland, Novd Guinea. — Mapy: HULTEN CP 1964: 139; MEUSEL et al. 1965: 13; AFE
1972: 69.

Pozndmka 1: Vhodnym znakem k determinaci nékterych taxont je délka vytrusi, kterd
koreluje se stupném ploidie. Délkou vytrusu je v pteridologické literatuie mySlena pouze
délka vlastni ovalné exospory. Zvlnény a nepravidelné¢ ornamentovany okraj vytrusu tzv.
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perisporium se do této délky nepocitd. Uvadéné hodnoty predstavuji rozmezi primérnych
hodnot nikoliv hodnoty minimidlni ¢i maximalni.

la Vytrusy zcela abortovaneé ............c..cceevereecieseesienieeieseeie e k¥izenci
ID VYLIUSY VYVINULE ...coouiiiiiiiiieiiieeite ettt ettt ettt 2

2a Prstenec po puknuti vytrusnice zpravidla napiimeny; listové vieteno
vzptimené nebo slabé obloukovité ven zahnuté; ¢epel na vrcholu postupné
zizend; listky obdélnikovité nebo vejcité, vidy bez ousek

2b Prstenec po puknuti vytrusnice zpravidla srpovité zahnuty; listové vieteno
srpovité ven zahnuté nebo esovité prohnuté; Cepel na vrcholu nédhle ziZen4;
listky zpravidla trojihelnikovité, €asto ouSkaté ...........ccccoecerviiniinncinicnnieen, 4

3a Vzdalenost mezi fapicky listkli v horni ¢asti Cepele asi 3—7 mm, koncovy
listek 1,54 mm S$ir.; kiidla na vieteni s nezfetelnymi svétlymi papilami;
oddenkové pleviny zpravidla netfdsnité; prstenec v praméru 200-300 pm
dlouhy, vytrusy 25-29 pum dl., diploidni rostliny ........ (a) subsp. trichomanes

3b Vzdalenost mezi fapicky listkii v horni ¢asti Cepele asi 2—4 mm, koncovy
listek 2-7 mm Sir.,, kiidla na vfeteni s vyraznymi zvétSenymi Zluté
oranZovymi papilami, oddenkové pleviny bez piivéski, prstenec v primeéru
240-430 pm dlouhy, vytrusy 30-38 pum dl., tetraploidni rostliny
.................................................................................... (b) subsp. quadrivalens

4a Listy nepravidelné véjifovité usporadané, nepfitisknuté k substétu, listky
6-8 mm dl., ojedin€le se dotykajici, zpravidla v dolni polovin¢ cepele
ouskaté, okraj listkii bez zietelného svétlého lemu, vieteno piimé az +
STPOVItE ZAhNULE ......cvviieiiieeiiiecee e (d) subsp. hastatum

4b Listy razicovité rozprostiené, k podkladu pftitisknuté, listky 2—7 mm dl.,
zpravidla stfechovité se prekryvajici nebo dotykajici, listky v dolni polovité
cepele ojedinéle ouskaté, okraj listkli se zfetelnym svétlym lemem, vieteno
zpravidla esovité prohnuté ..............cccoovveiiniiiinieennnnen. (c) subsp. pachyrachis

Pozndmka 2: V okolnich zemich (Némecko, Rakousko, Slovensko) byl zaznamenan
diploidni A. trichomanes subsp. inexpectans Lovis rostouci vyhradné na vépenci. Tento
poddruh se vyznaCuje vzpiimenymi listy, vyrazné jemnymi, Ctvercovitymi piipadné
obdélnikovitymi listky, navzdjem se dotykajicimi, cepeli k vrcholu neziZenou, pouze 7-12
cm dl, a koncovym listkem 4-7 mm Sir.; spory (23-)29-36(—42) pm dlL; 2n = 72.
Dutlezitymi znaky jsou predev§im délka vytrust a délka praduchi korelujici s diploidni
chromozomovou sddkou anebo piimé stanoveni ploidniho stupné ¢i poctu chromozomd.
V Ceské republice nebyl taxon dosud zaznamenén, aviak vzhledem k rozsiteni v okolnich
zemich Ize vyskyt taxonu na tzemi ofekdvat.

(a) subsp. trichomanes — slezinik Cerveny pravy

Asplenium trichomanes subsp. trichomanes. — Syn.: A. melanocaulon WILLD. Enum. PI.
Hort. Berol. 1072, 1809. — A. trichomanes subsp. bivalens D. E. MEYER Ber. Deutsch. Bot.
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Ges. 74:456, 1962. — A. trichomaniforme H. P. FUCHS Acta Bot. Acad. Sci. Hung. 9:19,
1963, nom. inval. — Asplenium linnaei SOO Symp. Syst.-Geob. Fl. Ver. Hung. 1:531, 1964.

Exsikaty: Fl. Exs. Reipubl. Bohem. Slov., no 104 (A. trichomanes subsp. quadrivalens
admixt.; A. trichomanes nothosubsp. lusaticum admixt.), no 401 (A. trichomanes subsp.
quadrivalens admixt.; A. trichomanes nothosubsp. lusaticum admixt.). — Extra fines:
CALLIER Fl. Siles. Exs., no 1192. — Fl. Hung. Exs., no 331 (A. t. subsp. quadrivalens
admixt.).

Pleviny 1,4-3(-3,6) mm dl., zpravidla celokrajné, cervenohnédé. Listy
vzptimené, (4-)5-20(-23) cm dl.; Cepel kopinatd, k vrcholu pozvolna se
zuzujici; listky v (9-)12-31(—40) pérech, vyrazné¢ vzdjemné oddalené
piedevsim v horni ¢asti Cepele (vzdalenost fapickil poslednich nékolika listka
pied listkem koncovym 3-7 mm), tém¢f prisedlé, okrouhlé az vejCité, ve
spodni ctvriné Cepele 2-5(—6) mm dl., zpravidla nesymetrické, u baze
klinovité¢ zizené, bez ouSek, vyrazné¢ zubaté nebo témct celokrajné, bez
okrajového svétlého lemu, kiehké, zelené; koncovy listek celistvy, 1,5-4 mm
Sir.; fapi¢ek zpravidla chybi; na rubu roztrouSené papilky nebo ojedincle
Zlazky s nepatrnou koncovou buiikou; vieteno ve stfedu cepele (0,2-)0,3—
0,4(-0,6) mm Sir., zfeteln¢ kiidlaté, tuhé, pifimé , matné svétlehnédé; kiidla s
nezfetelnymi svétlymi papilami. Vytrusnicové kupky na listcich ve stiedu
Cepele zpravidla po 3-5 na jednom listku; vytrusnice hnédé, prstenec po
puknuti naptimeny, 220-290 pum dl.; vytrusy (20-)25-29(-35) um dl, Zlutavé
az svétle hnédé, v mikroskopu ztetelné prisvitné.

2n =72 (37a. Hor. Poot.)

Ekologie a cenologie: VIh¢i a zastinéné skdly, skalni Stérbiny, suté,
zpravidla na stanoviStich s hojnym zastoupenim mechorosti. Vyhradné na
silikdtovych horninach (ruly, Zuly, svory, bfidlice) a na hadci. VétSina lokalit
se nachdzi na reliktnich stanoviStich, zpravidla na skaldch v kafonech ¢i
strmych udolich fek a potokti. Lokality na sekundéarnich stanovistich jsou
ojedinélé, napt. v zafezech starych dvozovych cest, kam se taxon rozsifil z
okoli, ¢i na starych kamennych zidkach, které nebyly spojeny vapennou
maltou. Vyskytuje se piedevSim ve spoleCenstvech fadu Androsacetalia
vandelii (diagnosticky taxon).

Rozsiteni v CR: Roste roztrousené po celém tzemi. Velmi ziidka
v termofytiku a oreofytiku, hojnéji v mezofytiku. Od planarniho do
montanniho, vyjime¢né subalpinského stupné (max.: Jeseniky, Velka
Kotlina, ca 1250 m). — Mapy: EKRT 2008: 24.

NiZze uvedené rozSifeni bere v dvahu pouze revidované herbarové doklady a lze

vew s

T: 3. Podkrus. pén. (Ce{ven}’/ Hradek u Jirkova), 4a. Loun. stied. (Bilina), 4b.
Lab. stfgd. (Radejcin; Zalhostice), 8. Ces. kras (Radotinské udoli), 9. Dol.
Povlt. (Sarecké tudoli, Podbaba), 10b. Praz. kotl. (Libus), 11b. Pod¢b. Pol.
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(Kolin), 12. Dol. Pojiz. (Tren¢in), 15c. Pard. Pol. (Raby), 16. Znoj.-brn. pah.
(hojng), 18b. Dolnomor. tv. (Bzenec), 20b. Hustop. pah. (TvaroZnd, kopec
Santon), 21a. Han. pah. (Namést na Hané). — M: 28b. Kan. Teplé (Becov
nad Teplou; Louka), 28c. Mnich. had. (Mnichov; Novd Ves), 28d. Touz.
vrch. (Tepld; Chodov), 28e. Zlut. pah. (Rabstejn nad Sttfelou; Brdo), 29.
Doup. Vrchy (Vojkovice), 31a. Plz. pah. vl. (Hradisté u Plzné; Blovice), 33.
Branz. hv. (DomaZlice), 36a. Blat. (Blatna), 36b. Horaz. (Velesice), 37a. Hor.
Poot. (roztr.), 37b. Sus.-horaZ. vap. (Pracheii; Hejnd; Tynec), 37d. Ckyi. vép.
(Sudslavice), 37e. Volyn. PredSum. (roztr.), 37f. Strak. vap. (Mald Turnd),
37h. Prach. PredSum. (Zichovec; Hlasna Lhota), 37k. Kiem. had. (KfemzZe;
Holubov; Titisov), 371. Ceskokr. Piedsum. (roztr.), 37n. Kapl. mezih.
(Slubice), 370. Kan. MalSe (Hefmarn), 38. Bud. pan. (Svinétice), 39. Ttebor.
pan. (Veseli nad LuZnici; Lomnice nad LuZnici; Plavsko), 40a. Pis.-hlub.
hieb. (Pisek; Hlubokd), 41. Sti. Povlt. (roztr.), 42b. Tab.-vlas. pah. (roztr.),
43a. Cert. bfem. (Moninec), 44. Miles. stied. (MileSov), 45a. Loveé. stied.
(roztr.), 45b. Ceskokam. kotl. (Jehla), 46c. Riizov. tab. (Srbskd Kamenice),
48a. Zitav. kotl. (Jitikov), 50. LuZ. hory (Liska; Novy Bor), 52. Ral.-bez. tab.
(Ralsko), 53a. Ceskolip. kotl. (Ceskd Lipa; OkieSice), 55d. Tros. pah.
(Podkost), 56a. Zeleznobr. Podkrk. (Semily; Névarov), 56¢. Trut. Podkrk.
(Hostinné), 59. Orl. podh. (roztr.), 63a. Zamb. (roztr.), 63e. Poli¢sko
(Bohunov), 65. Kutnoh. pah. (roztr.), 66. Hornosiz. pah. (Ronov nad
Sazavou; Havlickiv Brod), 67. Ceskomor. vrch. (roztr.), 68. Mor. podh.
Vysog. (roztr.), 69a. Zeleznoh. podh. (Stradov; Rychmburk), 71b. Drah. plos.
(Vranova Lhota; Sloup), 71c. Drah. podh. (StraZisko; Namést' na Hané;
Hamiltony), 73b. Hanus. vrch. (roztr.), 74a. Vidn.-osobl. pah. (Javornik;
Zulovd), 75. Jes. podh. (roztr.), 76a. Mor. brana vl. (Novy Ji¢in; Teplice nad
Becvou; Fulnek), 77c. Chiiby (Cetechovice, kopec VI¢ik), 80a. Vset. kotl.
(Vsetin), 80b. Vetov. vrchy (Valasské Meziti¢i, VICi vrch), 82. Javorn.
(Pul¢inské skdly; Novy Hrozenkov), 84. Beskyd. Podh. (Ttinec-Sosna). — O:
87. Brdy (Hoftehly), 88d. Boub.-stoZ. horn. (StoZec), 90. Jihl. vrchy (Lhotka;
Récov; Staré Ransko), 91. Zd4r. vrchy (roztr.), 93a. Krk. les. (Krausovy
boudy; Rokytnice nad Jizerou), 97. Hr. Jes. (Velka kotlina), 99a. Radh. Besk.
(roztr.).

Celkové rozsifeni: Evropa kromé Stfedomoii a nejsevernéjSich oblasti, chybi v

Makaronésii, ddle jv. Asie, Japonsko, Severni Amerika, Austrdlie, Novy Zéland, Nova
Guinea.

(b) subsp. quadrivalens — slezinik cerveny tmavohnédy

A. trichomanes subsp. quadrivalens D. E. MEYER Ber. Deutsch. Bot. Ges. 74:456, 1962.
— Syn.: A. lovisii ROTHM. Exkurs.-Fl. Deutschl., Krit. Band 5, 1963, nom. inval. (nom. nud.)
— A. trichomanes subsp. lovisii ROTHM. Feddes Repert. Spec. Nov. Regni Veg. 67:11, 1963.

Exsikéaty: Fl. Exs. Reipubl. Bohem. Slov., no 104 (A. trichomanes subsp. trichomanes
admixt.; A. trichomanes nothosubsp. lusaticum admixt.), no 401 (A. trichomanes subsp.
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trichomanes admixt.; A. trichomanes nothosubsp. lusaticum admixt.). — PETRAK Fl. Bohem.
Morav. Exs., no 602. — P1. Cechoslov. Exs., no 309. — TAUSCH Herb. Fl. Bohem., no 1845. —
Extra fines: CALLIER Pl. Herceg. Exs., no 249. — DORFLER Herb. Norm., no 3667. — Fl. Exs.
Distr. Bacov., no 108. — Fl. Hung. Exs., no 331 (A. trichomanes subsp. trichomanes admixt.).

Pleviny 1,7-4,8(-5,4) mm dl., celokrajné nebo na okrajich tfdsnité
(mnohobunécné piivésky), tmavohnédé. Listy vzpiimené, 7-19(-25) cm dl.;
Cepel kopinatd, k vrcholu pozvolna se zuZujici; listky v (9-)16-33(-38)
parech, sblizené a7 navzdjem se dotykajici, (vzdalenost fapickd poslednich
nckolika listkii pfed listkem koncovym 2-4 mm), kritce fapickaté,
obdélnikovité az vejCité, vzacné okrouhlé, ve spodni Ctvrtiné Cepele (2—)2,5—
6(—8) mm dl., na bédzi nesymetrické, zpravidla bez ousSek nebo vzicné
s jednim nevyraznym ouskem, fidce zubaté nebo témét celokrajné, bez
okrajového svétlého lemu, tuhé, na rubu fidce Zldznaté, tmavozelené;
koncovy listek celistvy nebo ¢lenény az do 5 dili, 2—7 mm S$ir.; fapicek 0,2—
0,4 mm dl., hnédy, na spodni strané roztrousené papilky ojedinéle zlazky
s nepatrnou koncovou buinikkou, vieteno ve stiedu cepele 0,3-0,6 mm Sir.,
zieteln¢ kiidlaté, tuhé, zpravidla lesklé, tmavohnédé az Cervenohnédé; kiidla
s vyraznymi Zluté oranZovymi papilkami. Vytrusnicové kupky na listcich ve
sttedu Cepele zpravidla po 3-5 na jednom listku; vytrusnice hnédé, prstenec
po puknuti naptimeny, (240-)260-340(—430) um dL.; vytrusy 29-38 um dl.,
cernohnédé, v mikroskopu téméef nepriusvitné.

2n = 144 (extra fines)

Variabilita: Velmi proménlivy taxon v mnoha morfologickych vlastnostech, zejména

ve tvaru a velikosti listki a tvaru vietene. Neziidka se nachdzeji populace bliZici se
nekterymi znaky subsp. trichomanes. Extrémné vyvinuté rostliny podobajici se subsp.
trichomanes se vyskytuji napf. na Nezabudickych skaldch na Kfivoklitsku. Ojedinéle se
vyskytuji monstrozity — listy s délenym vietenem, majici nékolik vrchold.

Ekologie a cenologie: Stinné i oslunéné skdly, suté, skalni Stérbiny,
kamenité strang, lomy, hojné ve Stérbindch zdi. Roste na riznych horninidch
zejména vSak na vépencich, opukdch a ve Stérbindch zdi v riznych
spoleCenstvech tfidy Asplenietea trichomanis (diagnosticky taxon).

Rozsiteni v CR: V celém tzemi hojnd, misty roztrousené zejména
v termofytiku. Od plandrniho do subalpinského stupné (min.: Lednice, zed’
zamku, ca 165 m; max.: Jeseniky, Pradéd, ca 1450 m; Sumava, Ostry, 1280
m). — Mapy: EKRT 2008: 26.

Nize uvedené rozsifeni bere vuvahu pouze revidované herbafové doklady a lze

Vv

T: 1. Doup. pah. (roztr.), 4a. Loun. stied. (Chraberce; Most; Louny), 4b. Lab.
stted. (roztr.), 7b. Podfip. tab. (Rovné), 7c. Slan. tab. (Cernuc), 7d. Bé&lohor.
tab. (Okot), 8. Ces. kras (hojn¢), 9. Dol. Povlt. (hojné), 10b. Praz. kotl.
(Libu§, Modfany), 11b. Podéb. Pol. (Kolin; Radim; Lhotka u Mélnika), 12.
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Dol. Pojiz. (roztr.), 13a. Rozd. tab. (Kundratice), 14a. BydZ. pan. (Valdice,
vrch Zebin; Holovousy), 15a. Jarom. Pol. (Ceské Skalice; Stanovice), 15b.
Hrad. Pol. (Hradec Krilové; Nové M¢ésto nad Metuji), 15¢. Pard. Pol. (Raby,
Kunétickd hora; Tynec nad Labem; Kojice), 16. Znoj.-brn. pah. (hojng), 17b.
Pavl. kop. (roztr.), 18a. Dyj.-svr. tv. (Pisarky u Brna; Lednice), 18b.
Dolnomor. dv. (Uherské Hradistg), 20a. Bucov. pah. (Vitéice; Zdounky), 20b.
Hustop. pah. (roztr.), 21a. Han. pah. (roztr.), 21b. Hornomor. Gv. (Chropyn¢).
— M: 25a. Krusn. podh. vl. (PerStejn), 26. Ces. les (Bor u Tachova), 27.
Tachov. braz. (Babylon; Pob&Zovice), 28c. Mnich. had. (roztr.), 28d. Touz.
vrch. (roztr.), 28e. Zlut. pah. (roztr.), 28f. Svojs. pah. (roztr.), 29. Doup.
vrchy (roztr.), 31a. Plz. pah. vl. (roztr.), 32. Ktivoklatsko (hojn¢), 33. Branz.
hv. (Polen, zficenina hradu Pusperk), 34. Plan. hieb. (SuSice, zficenina hradu
Velhartice), 35a. Holubk. Podbrd. (Hurky u Rokycan), 35c. Piibr. Podbrd.
(Rejkovice, Brdy), 35d. Biez. Podbrd. (Brloh), 36a. Blat. (Blatnd; Sedlice,
vrch Kiidli; Némcice), 36b. Horaz. (roztr.), 37a. Hor. Poot. (KaSperské hory;
Volsovy), 37b. Sus.-horaz. vap. (hojn¢), 37e. Volyn. PredSum. (roztr.), 37f.
Strak. vép. (roztr.), 37h. Prach. PfedSum. (Prachatice; Kitistanovice), 37i.
Chvals. PfedSum. (roztr.), 37j. Blan. les (Brloh), 37k. Kiem. had. (roztr.), 371.
Ceskokr. Pred$um. (roztr.), 37n. Kapl. mezih. (Slubice; Kaplice), 37p.
Novohr. podh. (Velesin; Vidov), 38. Bud. pan. (Netolice), 39. Ttebon. pan.
(roztr.), 40a. Pis.-hlub. hieb. (Knin, vrch Janoch), 40b. Purkar. kan. (roztr.),
41. Stt. Povlt. (hojn€) — 42a. SedI¢.-milev. pah. (roztr.), 42b. Tab.-vlas. pah.
(roztr.), 43b. Mili¢. vrch. (Votice), 44. Miles. stfed. (MileSov), 45a. Lovec.
stfed. (roztr.), 46b. Kafi. Labe (Dolni Zleb), 47. Sluk. pah. (Rumburk, vrch
Dymnik), 50. LuZ. hory (roztr.), 51. Polom. hory (roztr.), 52. Ral.-bez. tab.
(roztr.), 53a. Ceskolip. kotl. (Jestiebi), 53¢c. Ceskodub. pah. (Klaster Hradisté
nad Jizerou), 54. JeS§ hib. (roztr.), 55b. Stt. Pojiz. (roztr.), 55c. Roven. pah.
(Kozdkov, Libun), 55d. Tros. pah. (roztr.), 56a. Zeleznobr. Podkrk. (roztr.),
56b. Jil. Podkrk. (roztr.), 56¢c. Trut. Podkrk. (roztr.), 56e. Cervenokos.
Podkrk. (ReSetova Lhota), 58a. Zacl. (Zacléf), 58b Polic. kotl. (roztr.), 58c.
Broum. kotl. (roztr.), 58i. HejS. (Machov), 59. Orl. podh. (hojné), 60. Orl.
opuky (roztr.), 61a. Kfivina (Opoc¢no), 62. Litomys. pan. (roztr.), 63a. Zamb.
(roztr.), 63b. Potst. kop. (roztr.), 63c. Sti. Poorl. (roztr.), 63d. Kozlov. vrch.
(roztr.), 63g. Opat. rozv. (Svitavy), 63i. HfebeC. vrch. (roztr.), 63j. Lanskr.
kotl. (Tatenice), 64b. Jevan. ploS. (Kostelni Stiimélice), 65. Kutnoh. pah.
(hojn¢€), 66. Hornosdz. pah. (roztr.), 67. Ceskomor. vrch. (roztr.), 68. Mor.
podh. Vysog. (hojné), 69a. Zeleznohor. podh. (roztr.), 69b. Se. vrch. (roztr.),
70 Mor. kras (hojn¢€), 71a. Bouz. pah. (roztr.), 71b. Drah. plos. (roztr.), 71c.
Drah. podh. (roztr.), 72. Zabt.-uni€. uv. (Sternberk), 73a. Rychleb. vrch.
(roztr.), 73b. Hanus. vrch. (roztr.), 74a. Vidn.-osobl. pah. (roztr.), 74b. Opav.
pah. (Kozmice), 75. Jes. podh. (hojn¢), 76a. Mor. brana vl. (hojn¢), 76b.
TrSic. pah. (Velka Bystfice), 77c. Chtiby (roztr.), 78. B. Karp. les. (roztr.),
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79. Zlin. vrchy (roztr.), 80a. Vset. kotl. (roztr.), 81. Host. vrchy (roztr.), 82.
Javorn. (roztr.), 83. Ostr. pan. (Petitkovice), 84a. Besk. podh. (roztr.). — O: 85.
Krus. hory: (Jeleni), 87. Brdy (roztr.), 88a. Kral. hvozd (Hamry, hora Ostry),
88d. Boub.-stoz. hor. (StoZec, Stozecka kaple), 88c. Javornik (KaSperské
Hory, hrad Kasperk a Pusty hradek; Albrechtice, vrch Sedlo), 88f. Zelnav.
hor. (roztr.), 89. Novohr. hory (BeneSov nad Cernou), 90. Jihl. vrchy (Lhotka,
z¥ic. hradu Stamberk; Novd Ves, zifc. hradu J anstejn), 91. Zd4r. vrchy
(Samotin), 92a. Jiz. hory les. (roztr.), 93a. Krk. les. (roztr.), 93b. Krk. subalp.
(Obii dul, Certova zahradka), 93c. Rych. (Horni MarSov), 97. Hr. Jes.
(roztr.), 99a. Radh. Besk. (roztr.).

Celkové roz§iteni: Evropa (chybi pouze na Spicberkich), Makaronésie, Asie, s.
Afrika, Severni Amerika, Austrélie, Novy Z¢land.

Poznamka 1: Velkd morfologickd podobnost subsp. quadrivalens a subsp. trichomanes
je zpusobena podobnosti genetickou. Experimentdlné bylo prokdzano indukovanym
zdvojenim chromozomové sddky, Ze tetraploidni subsp. quadrivalens vznikla v minulosti
autopolyploidizaci z diploidni subsp. trichomanes BOUHARMONT Chromos. Today 3:254-
258, 1972.

(c) subsp. pachyrachis (CHRIST) LOVIS et REICHSTEIN — slezinik Cerveny
zaktiveny

A. trichomanes subsp. pachyrachis (CHRIST) LOVIS et REICHSTEIN in GREUTER Med.
Check-list Notulae 1, Willdenowia 10:18, 1980. — Syn.: A. trichomanes sublusus

pachyrachis CHRIST Beitr. Kryptogamenfl. Schweiz 1(2):92, 1900. — A. csikii KUMMERLE et
ANDRASZOVSKY Magyar Bot. Lapok 21:1-5, 1922.

Pleviny 1,5-3,3(-3,8) mm dl., vZdy celokrajné, tmavohnédé. Listy
ruzicovité rozprostiené, k podkladu pfitisknuté, (1,6-)3,5-13 cm dl., cepel
kopinatd, na vrcholu ndhle ziZend; listky v (8-)11-26 péarech, vyrazné
sblizené, dotykajici se az stfechovité¢ se prekryvajici, ptisedlé nebo velmi
kratce tapiCkaté, obdélnikovité az trojuhelnikovité, v prvni Ctvrtin€é 2—7 mm
dl., zpravidla symetrické, na bizi ojedincle ouskaté, zpravidla vyrazné husté
zubaté nebo piipadné se zvinénym okrajem, vzdy vSak se zfetelnym bilym
lemem, tuhé, na rubu husté Zldznaté, namodrale zelené; koncovy listek
celistvy nebo ¢lenény do 3(-6) dilt, (2—)4—6(—7) mm Sir.; fapicek zpravidla
zeleny; 7zlazky na rubu listkii zakoncené velkou kulovitou az vélcovitou
Zlutou koncovou buiikou; vieteno srpovité az esovité prohnuté, ve stiedu
cepele 0,3-0,6 mm S$ir., zfeteln¢ kiidlaté, velmi kiehké, matné, tmavohnédé
az Cervenohnédé, kiidla s vyraznymi Zlutymi, oranzovymi az nacervenalymi
papilkami. Vytrusnicové kupky na listcich ve stfedu Cepele zpravidla po 5-7
na jednom listku; vytrusnice hnédé aZz nacervenalé, prstenec po puknuti
srpovité zahnuty, (160-)280—410 um dl.; vytrusy jantarové az svétle hnédé,
v mikroskopu prusvitné, 30-36 um dl.

2n = 144 (extra fines)
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Ekologie a cenologie: Stinné 1 vyslunné skalni Stérbiny, kolmé az
previslé skalni stény, skalni vyduté a usti jeskyni, staré zdi. Pfedev§im na
véapencich, dolomitech, vzdcnéji i na piskovcich s vapnitym tmelem. Casto se
vyskytuje na stanovisStich, kde je zamezen piistup destové vody, a kde jind
vegetace vcetn¢ mechorostil jiZz téméf neroste. Specificky habitus taxonu
(pritisklé listy k podkladu) jsou pfizptisobeny k maximdlni redukci
transpirace a k pfijmu kapildrni vody z podloZi a z kondenzace na povrchu
substratu.

Rozsiteni v CR: Roztrousené ve vipencovych oblastech, zejm.
Péalavské vrchy, Moravsky kras, roztr. na védpencovych vychozech na
TiSnovsku, ojedinéle v piskovcovych oblastech (Labské piskovce,
Hradganské stény, Cesky rdj) pifpadné staré hrady (Bechyné, Cesky
Krumlov, Hukvaldy). V Ceském krasu je znama pouze historickd lokalita v
udoli Lodénice u Srbska. Od plandrniho do suprakolinniho stupné (min.:
Vysoké Lipa, 240 m; max.: Cesky Krumlov, ca 530 m). t2 — Mapy: EKRT
2008: 29.

T: 8. Ces. kras (Srbsko, tidoli Lodénice), 16. Znoj.-brn. pah. (Tisnov, kopec
Kvétnice; Malhostovice, kopec Pecka), 17b. Pavl. kop. (roztr.). — M: 371.
Ceskokr. PredSum. (Cesky Krumlov, zdi zamku), 41. Sti. Povlt. (Bechyn¢,
skaly pod zamkem), 46d. Jetfich. sk. mésto (Vysokd Lipa, udoli Kamenice),
52. Ral.-bez. tab. (Hrad¢any), 55d. Tros. pah. (Ptfihrazy), 70. Mor. kras
(roztr.), 84a. Besk. podh. (Sklenov, hrad Hukvaldy).

Celkové rozS§ifeni: Nedostatecné zndmé, dosud zndm pouze z Evropy (Velkd
Britanie, gpanélsko, Francie, Lucembursko, Belgie, Némecko, gvycarsko, Rakousko, Italie,
Cesk4 republika, Slovensko, Albdnie, Slovinsko, Makedonie, Cernd Hora, Chorvatsko a
Recko; v dal§ich zemich lze vyskyt oéekavat.).

(d) subsp. hastatum (CHRIST) S. JESSEN — slezinik cerveny hralovity

A. trichomanes subsp. hastatum (CHRIST) S. JESSEN Ber. Bayer. Bot. Ges. 65:107-132,
1995. — Syn.: Asplenium trichomanes var. hastatum CHRIST Beitr. Kryptogamenfl. Schweiz

1(2):92, 1900.

Pleviny 1,7-3,6(—4,6) mm dl., vZdy celokrajné, tmavohnédé. Listy
nepravidelné¢ vé&jitovité¢ usporddané, nepfitisknuté k substratu , (4,5-)5,5—
15,5(=19) cm dl., ¢epel kopinatd, na vrcholu ndhle zizZend; listky v (10-)13—
28 parech, vyrazné sbliZzené az ojediné€le se dotykajici, zfeteln¢ tapickaté,
zpravidla trojuhelnikovité, Casto az hrilovité, ve spodni Ctvrtin€ Cepele (4—
)6—-8(-9) mm dl., symetrické, na bazi casto se dvéma vyraznymi ousky, fidce
zubaté nebo zvinéné, bez ztetelného okrajového svétlého lemu, tuhé, na rubu
husté Zlaznaté, svétle zelené; koncovy listek celistvy nebo Clenény do 3(-6)
dili, (1-)3-6(-7) mm Sir.; fapicek 0,3-0,6 mm dlI., hnédy; Zlazky na rubu
liski zakonéené velkou kulovitou az valcovitou zlutou koncovou burikou;
vieteno ptimé az srpovité¢ zahnuté ve stiedu Cepele 0,3-0,6 mm S§ir., zfetelné
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kiidlaté, kifehké, matné, hnédé az tmavohnédé, kiidla s vyraznymi Zlutymi az
oranZzovymi papilkami. Vytrusnicové kupky na listcich ve stiedu cepele
zpravidla po 5-7 na jednom listku; vytrusnice tmavohnédé, prstenec po
puknuti srpovité¢ zahnuty, 300430 um dl.; vytrusy (31-)33-37(-39) um dl,
zpravidla tmaveé hnédé, v mikroskopu témef neprisvitné.

2n = 144 (extra fines)

Ekologie a cenologie: Stinné az polostinné skdly, skalni Stérbiny,
rokle, ptevisy, vyklenky, Stérbiny zdi.. Vyskytuje se vyhradné na védpencich
(¢i dolomitech), kde zpravidla roste spolu s hojn¢ zastoupenymi mechorosty.

Rozsiteni v CR: Vzdcné v panonském termofytiku a mezofytiku,
zejména na vapencich na Pélavskych kopcich a v Moravském krasu, jinde
vzacng. Sekundérni lokality jsou zndmy od obce Konice a ze ziiceniny hradu
Buchlov v Chiibech. V Cechich ojedinéle v Ceském krasu (Konéprusy) a ve
Zd’arskych vr$ich. Od planarniho do suprakolinniho stupné (min.: Teplice
nad Becvou, Propast, 280 m; max.: Zd4rské vrchy, Svéty, 560 m). 2 —
Mapy: EKRT 2008:31.

T: 8. Ces. kras (Kon&prusy), 16. Znoj.-brn. pah. (Malhostovice, Cebin), 17b.
Pavl. kop. (Pavlov, rokle Soutéska; Klentnice, Sirot¢i hradek). — M: 70. Mor.
kras (roztr.), 71b. Drah. plos. (Konice, zed’ mostu u nadraZzi), 76a. Mor. brana
vl. (Teplice nad Becvou, Propast), 77c. Chiiby (Buchlovice, zdi hradu
Buchlov). — O: 91. Zd’r. vrchy (Svéty).

Celkové roz$ifeni: Nedostate¢né zndmé, dosud zndm pouze z Evropy (Irsko, Francie,

Némecko, gvycarsko, Itdlie, Rakousko, Polsko, Ceskd republika, Slovensko, Mad’arsko,
Chorvatsko, Rumunsko, Bulharsko a Recko; v dalSich zemich Ize vyskyt oCekdvat).

KtiZenci

Na spole¢nych lokalitdich se mohou vyskytovat kiiZenci, ktefi se vyznacuji
pfechodnymi morfologickymi znaky a vzdy abortovanymi (nevyvinutymi)
vytrusy. AZ na vyjimky tvoii pouze nevyznamny podil v populacich
rodi¢ovskych druhil. KiiZenci se Casto vyznacuji statnym vzristem, ktery je
vysvétlovan plisobenim tzv. heter6zniho efektu.

a x b. Asplenium trichomanes subsp. quadrivalens x subsp. trichomanes =
Asplenium trichomanes nothosubsp. lusaticum D. E. MEYER Ber. Deutsch.
Bot. Ges. 74: 456, 1961. —

Syn.: A. xsaxonicum ROTHM. Exkurs.- Fl. Ergidnz., Band 5, 1963, nom. nud.

Roste roztrouSené na silikdtovych hornindch a hadci spolu s A.

trichomanes subsp. trichomanes. Roztrousené po celém tizemi CR. — Mapy:
EKRT 2008:33.
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d x b. Asplenium trichomanes subsp. hastatum x subsp. quadrivalens = A.
trichomanes nothosubsp. lovisianum S. JESSEN Ber. Bayer. Bot. Ges. 65:133,
1995.

BéZny kiiZzenec pouze na lokalitich vyskytu obou rodi¢ovskych taxoni.
RoztrouSen¢ v Moravském krasu a na Palavskych kopcich, jinde vzacné.

d x c. Asplenium trichomanes subsp. hastatum x subsp. pachyrachis =

Asplenium trichomanes nothosubsp. moravicum S. JESSEN Ber. Bayer. Bot.
Ges. 65:133, 1995.

Popsany z Moravského krasu, typova lokalita u Punkevnich jeskyni
(JESSEN  1995). V CR zaznamendn pouze 2z Moravského krasu a
z Pavlovskych kopcii.

¢ x b. Asplenium trichomanes subsp. pachyrachis x subsp. quadrivalens =
A. trichomanes nothosubsp. staufferi LOVIS et REICHSTEIN Willdenowia
15(1):187, 1985.

Vyskytuje se vzacné na lokalitich zpravidla spolu s A. t subsp.
pachyrachis. Jednd se o mohutné rostliny oproti A. t. subsp. pachyrachis
s relativné vzpiimenymi listy. VCR je zndm z Ceského krasu z tddoli
Lodénice u Srbska, z Pavlovskych kopctl, ze zdi zamku v Ceském Krumlové
a zdi zficeniny hradu Hukvaldy.
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*) Zpracovali L. Ekrt a M. Stech

Trichomanes L. — vlaskatec

Trichomanes Linnaeus Sp. Pl. 2:1097, 1753. — Syn.: Didymoglossum DESV. Prodr. 330,
1827. — Microgonium C. PRESL Hymenophyllaceae 19, 1843. — Feea BORY Dict. Class Hist.
Nat. 6: 446, 1824. — Vandenboschia COPEL. Phil. Jour. Sci. 67:51, 1938. — Lecanolepis
PICHI-SERMOLI Webbia 28: 449, 1973.

Lit.: VOoGEL J. C., JESSEN S., GIBBY M., JERMY A. C. et ELLIS L. (1993): Gametophytes
of Trichomanes speciosum (Hymenophyllaceae: Pteridophyta) in Central Europe. Fern Gaz.
14(6):227-232. — DUBUISSON J. Y. (1997): Systematic relationships within the genus
Trichomanes sensu lato (Hymenophyllaceae, Filicopsida): cladistic analysis based on
anatomical and morphological data. Bot. Jour. Linn. Soc. 123(4):265—-296. — DUBUISSON J.
Y., HEBANT-MAURI R. et GALTIER J. (1998): Molecules and Morphology: Conflicts and
Congruence within the Fern GenusTrichomanes (Hymenophyllaceae). Mol. Phyl. Evol.
9(3):390-397. — RUMSEY F. J., VOGEL J. C., RUSSELL S. J., BARRETT J. A. et GIBBY M.
(1998): Climate, colonisation and celibacy: Population structure in Central European
Trichomanes speciosum (Pteridophyta). Bot. Acta 111:481-489. — CEROVSKY J. (1999):
Trichomanes speciosum Willd. p. 383. In: CEROVSKY J., FERAKOVA V., HOLUB J.,
MAGLOCKY S. et PROCHAZKA F. Cervend kniha ohroZenych a vzacnych druhii rostlin a
Zivo&icht CR a SR. Vol. 5. Vyssi rostliny. Priroda, Bratislava. — JOHNSON G. N., RUMSEY F.
J., HEADLEY A. D. et SHEFFIELD E. (2000): Adaptations to extreme low light in the fern
Trichomanes speciosum. New Phytologist 148:423—-431. — MAKGOMOL K. et SHEFFIELD E.
(2001): Gametophyte morphology and ultrastructure of the extremely deep shade fern
Trichomanes speciosum. New Phytologist 151:243-255. — PRYER K. M., SMITH A. R., HUNT
S. et DUBUISSON J. Y. (2001): rbcL data reveal two monophyletic groups of filmy ferns
(Filicopsida: Hymenophyllaceae). Am. J. Bot. 88:1118-1130. — TURONOVA D. (2002):
Vlaskatec tajemny — zajimavy piibéh nové kapradiny. Ochrana Pfirody 57(2):48-50. —
KRUKOWSKI M. et SWIERKOSZ K. (2004): Discovery of the gametophytes of Trichomanes
speciosum (Hymenophyllaceae: Pteridophyta) in Poland and its biogeographical importance.
Fern. Gaz. 17(2):79-84. — TURONOVA D. (2005): Mapping and monitoring of Killarney Fern
(Trichomanes speciosum) in the Czech Republic. Ferrantia 44:233-236. — MAKGOMOL K. et
SHEFFIELD E. (2005): Development of gametophytes from gemmae of Killarney fern
(Trichomanes speciosum Willd., Hymenophyllaceae, Pteridophyta). Fern Gaz. 17(3):163—
177.

Asi 195 druhti zejména v tropickych oblastech s t€Zistém vyskytu v
Neotropis. V Evrop¢ jediny druh, ve stfedni Evropé vzacné pouze ve formeé
gametofytu.

Trichomanes speciosum WILLD. — vlaskatec tajemny

Trichomanes speciosum WILLDENOW Sp. Pl. 5(1):514, 1810. — Syn.: Trichomanes
radicans auct. non. SWARTZ. 1801. — Vandenboschia speciosa (WILLD.) G. KUNKEL Ber.
Schweiz. Bot. Ges. 76:48, 1966.

Exsikaty (pouze sporofyty): Extra fines: J. Bornmiiller P1. Exs. Canar. no 1459, 1463; J.
Bornmiiller, Pl. Exs. Mader. no 1459; Rabenhorst Crypt. Vasc. Europ. no 116; PI1. Canar. no.
743.

Gametofyt vytrvaly, vlaknity, sroztrouSenymi rhizoidy a cetnymi
gemami; vldkna vétvend, vzdjemné protkand, tvofici k substratu pfitiskle
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vatovité porosty, poristajici n¢kolik mm?® a7 vzdené i nékolik m?, jasné az
namodrale zelené. Jednotlivé vldkno tvofeno fadou cylindrickych bunék;
buiiky zna¢né heterogenni velikosti (100—)150-200(-300) um dl. a (35-)40-
55(=65) pm Sir., prisvitné s ¢etnymi kulovitymi aZ vejcovitymi chloroplasty
o pruméru 5-10 um; chloroplastd asi 140-330 v 1 buiice. Rhizoidy
jednobunééné, zpravidla nevétvené, zjevné¢ vSesmérné, vyrlstajici
z vegetativnich bun¢k + kolmo k ose vldkna, rizné délky asi 100-300 pm,
svétle hnédé, zpravidla bez chloroplastii. Gemy (vegetativni rozmnoZovaci
téliska) vyristajici kolmo k ose gemiferni buiiky, zpravidla vietenovité az
rohli¢kovité, zpravidla 1-20 bunécné, koncové builky vyrazné¢ mensi nez
ostatni, riznych délek neustdle dortistajici, prusvitné, vzacné¢ vétvené (3—4
ramena), ojedinéle na koncovych bunkdch primdrnich gem vytvoieny
sekundarni gemy; gemiferni buiky k hlavnimu vldknu zpravidla jednotlivé
laterdlné postavené, vzdcngji vyristajici na konci vldkna v paru, krétké,
soudkovité konické, 40-60 pum dl. a 2540 pum Sir., na vrcholu uzsi nezZ na
bazi, prisvitné, na vrcholu tupé zakoncené s patrnou hnédou jizvou po opadu
gem. Gametangia (generativni rozmnoZovaci organy) stejn¢ jako sporofyt se
na tizemi CR nevytvaieji.

gametofyt — n = 72 (extra fines); sporofyt — 2n = 144 (extra fines)

Pozndmka 1: Na prvni pohled je vldknity gametofyt Trichomanes speciosum podobny
protonematim mechorostll nebo stélkam vlaknitych fas (jako napt. Cladophora, Vaucheria).
Od protonemat mechorostii se gametofyt 7. speciosum lisi vétsi primérnou Sitkou vldken,
kterd u mechorostt ¢ini zhruba 20-30(—40) um oproti (35-)40-55(-65) um u 7. speciosum.
Od vléknitych fas se lis{ také pfitomnosti jednobunéénych rhizoidl, gem a gemifernich
bunc¢k. Buriky vldken zelenych fas jsou zpravidla 75—-100 pm $ir. a obvykle az 3—5x delsi nez
Siroké. Buiiky vldken T. speciosum jsou naopak maximdln€ 3x del8i neZ Siroké. Hnédé fasy
se sifondlni stélkou (napf. Vaucheria) se vyznacuji absenci mezibunéfnych piehradek.

vvvvv

gametofyt 7. trichomanes neroste.

Ekologie a cenologie: Tmavé skalni Stérbiny, pukliny, vyklenky, malé
jeskyné, pouze v hlubokych zastinénych roklich na udpati kvadrovych
piskovci Ceské kifdové tabule, roste epiliticky v temnych krytych humidnich
stanovisStich s + vyrovnanym mikroklimatem. Stild teplota, vlhkost a
schopnost vegetativntho mnozZeni gametofytu jsou hlavni faktory, které
umoziuji vyskyt tohoto na mraz citlivého druhu ve stfedni Evrop¢. Nejblizsi
lokality vyskytu sporofytu jsou ve Vogézach ve vych. Francii, kde se
sporofyty tvoii v§ak pouze docasn¢ a jsou schopny pfezit jen nékolik letnich
meésict. Druh je konkuren¢né velmi slaby a gametofyt méd schopnost pieZit i
za velmi nizké intenzity svétla, tam, kde nejsou jiZ schopny rlst jiné
stinomilné druhy cévnatych rostlin ani mechorosti. Jednd se o
nejstinomilnéj$i zndmy druh mezi cévnatymi rostlinami bez parazitni,
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saprotrofni nebo mykotrofni vyZivy. Je to umoznéno extrémné nizkou
rustovou rychlosti i velmi nizkym celkovym metabolismem gametofytu.

Pozndmka 2: Zobdobi tfetihor jsou zndmy v sedimentech stfedni Evropy blizce
ptibuzné typy r. Trichomanes. V minulosti se piedpoklddalo, Ze populace gametofytu T.
speciosum ve stiedni Evropé by mohly pfedstavovat stary tietihorni relikt, ktery prezil
pleistocénni zalednéni. Tuto moznost nelze vyloudit, ale z poslednich molekularnich studif
vyplyva fada faktt podporujicich teorii ddlkového prenosu vytrusu 7. speciosum do sttedn{
Evropy béhem klimatického optima v Atlantiku. V t¢ dobé mohla snad ve stfedni Evropé
prezivat i sporofytni faze. Ndsledné zmény klimatu ve stfedni Evropé v8ak znemoZnily dalsi
vyskyt sporofytu a soucasné klima umoziuje pouze preZivani gametofytu. Timto zptisobem
Ize vysvétlit pozoruhodné velkou mezipopulacni genetickou variabilitu druhu ve stfedni
Evropé. Zajimavy je fakt, Ze geneticky jsou stiedoevropské populace blize piibuzné
rostlindm z Azorskych ostrovil (tzv. Azorskd haplotypovd vétev), zatimco populace ze
zdpadni a jizni Evropy nélezi k tzv. Kandrské haplotypové linii s centrem rozsifeni
na Kandrskych ostrovech a Madeife RUMSEY et al. Fern Gaz. 17(4):205-215, 2005.

Rozsiteni v CR: V CR poprvé zjistén az v roce 1993 v Ceskosaském
Svycarsku nedaleko Hienska (VOGEL et al. 1993), postupné nalezen
v komplexech kvadrovych piskovcti na Dokesku, Ceskolipsku, Kokofinsku a
v Ceském r4ji (min.: Hfensko, 130 m; max.: Kokofinsko, Skalka, 440 m). Na
v CR, coZ je zptisobeno mé&kkosti tamnich piskovctl, které zvétravaji do velmi
&lenitych ttvard vhodnych pro kolonizaci vldskatcem. V CR probihd tizemim
Ceského rdje nejvychodngjsi hranice aredlu druhu. Lze predpokladat, Ze
v budoucnu budou nalezeny dal§i lokality druhu v CR. t2 Druh je jednim
z n€kolika mdlo druhti chranénych smérnicemi Evropské unie (tzv. naturovy
druh), pro ktery bylo vCR vymezeno ndsledujicich sedm evropsky
vyznamnych lokalit (EVL): Drhleny, Piihrazské skaly, Kokofinsko, Udol{
Plakédnek, Roverské skdly, Jestiebsko-Dokesko, Podtroseckd udoli. — Mapy:
TURONOVA Ferrantia 44:234, 2005.

T: 12. Dol. Pojiz. (piskovcové rokle v s. a sz. &asti). — M: 45b. Ceskokam.
kotl., 46a. DéC. Snéz., 46b. Kan. Labe, 46d. Jettich. sk. mésto., 51. Polom.
hory, 52. Ral.-bez. tab., 53a. éeskolip. kotl., 53b. Plouc¢. Podjes., 55a.
Malosk., 55d. Tros. pah.

Yoy

Celkové rozS$iteni: Evropsko-makaronésky endemit s hyperoceanickym charakterem
rozsiteni, gametofyt i sporofyt se vyskytuje v Makaronézii (Azory, Madeira, Kanarské
ostrovy, Kapverdy), na zdp. a sev. okraji Spanélska, zap. pobieZ Itilie, zap. pobiezi Francie,
v Anglii a Irsku; v Portugalsku v soucasné dob& vyhynuly. V soucasné dob¢ je nezvéstny Ci
gametofytu byly zjiStény v Anglii, Francii, Belgii, Lucembursku, Itdlii, Némecku, Polsku a v
Ceské republice. — Mapy: RUMSEY et JERMY 2008:4.
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*) Zpracovali L. Ekrt a M. Stech

Dryopteris remota (A. BRAUN ex DOLL) DRUCE — kaprad’ tuha

Lit.: EKRT L., LEPSi M., BOUBLIK K. et LEPSI P. (2007): Dryopteris remota rediscovered
for the flora of the Czech Republic. Preslia 79:69-82.

Dryopteris remota (A. BRAUN ex DOLL) DRUCE List Brit. P1. 87, 1908. — Syn.: Aspidium
rigidum var. remotum A. BRAUN ex DOLL Rhein. Fl.: 16, 1843. — Polystichum remotum (A.
BRAUN ex DOLL) KoCH Syn. Fl. Germ. Helv. ed. 2:979, 1845. — Aspidium remotum (A.
BRAUN ex DOLL) A. BRAUN Betracht. Erschein. Verjiing. Natur.: 330, 1850. — Aspidium
remotum var. subalpinum BORBAS Verh. Zool.-Bot. Ges. 26:791, 1876. — Aspidium
subalpinum (BORBAS) HAND.-MAzz. Osterr. Bot. Z. 53:291, 1903. — Dryopteris subalpina
(BORBAS) DOMIN Véstn. Kral. Ces. Spole¢. Nauk. Tt. Mat.-Piir. 1941:6, 1942.

Exsikdty: Extra fines: F. Wirtgen, Pteridophyta Exs. no. 217b. — G. Woronow et A.
Schelkownikow, Herbarium Florae Caucasicae no. 2 (ut Dryopteris dilatata x paleacea).

Vytrvalé trsnaté byliny s vystoupavym husté plevinatym oddenkem. Listy
zpravidla piezimujici, vzpiimené nebo mirné obloukovité ptevislé, 20-90 cm
dl. a 10-25 cm Sir.; ¢epel uzce eliptickd, dvakrat zpefend, s 12-22 listky po
kazdé strané, tuhd, kozovitd, v mladi ndpadné zlutavé zelend, pozdéji tmave
zelend, na spodni stran€ po celé délce fidce Zlaznatd; hlavni vieteno pifimé,
fidce plevinaté; listky pfevazné vstiicné, na bazi vétSinou zfetelné¢ vzajemné
oddélené, nejspodnéjsi trojihelnikovité kopinaté, zpefené, Casto horizontdlné
postavené, ostatni +- kopinaté; fapicky 3—10 mm dl., jejich baze vzdy tmavé
fialové (dobfe viditelné na Zivych rostlinich); listeCky pfisedlé nebo
nejspodnéjsi kratce tapickaté, listeCky nejspodnéjSitho paru listkii sméfujici
k bazi listu ztetelné delsi nez listecky téhoz listku sméfujici k vrcholu listu,
nejspodnéjsi k bazi sméfujici listeCek zpravidla delsi vSech ostatnich; Cepel
listeckli pefenolalocnd az pefenokland, na vrcholu zaspicatéld nebo témet
ut'atd s +- rovnobéznymi okraji, listeCky smérem k vrcholu listku postupné
vytvérejici koncovy ukrojek; fapik az 4 mm silny, delSi nez V2 az 34 délky
cepele, husté odény kopinatymi aZz uzce kopinatymi plevinami; pleviny na
okraji svétle hnédé, pii bazi a uprostfed s tmavé hnédymi az témét cernymi
skvrnami ¢i pruhy. Priduchy (44-)49-56(—61) um dl.; Vytrusnicové kupky
uspofddané zpravidla ve dvou fadich, ca 1 mm v priméru; ostéry
vytrvavajici, silné, na okraji slabé podvinuté, avSak za zralosti se
odchlipujici; bledé¢ hnédé, hojné Zldznaté, Vytrusy z&asti vyvinuté a z&asti
abortované, vyvinuté vytrusy (30-)36-48(—54) um dl., perispor hnédy se
sveétlymi liStami, fidce drobné osténkaty. VII-IX. Hkf.

2n= 123 (extra fines)

Ekologie a cenologie: Vlhké humédzni stinné lesy, rokle, strmé
skalnaté svahy a suté; nejCastéjs$i vyskyt ve smiSenych lesich fadu Fageralia
sylvaticae, vzacnéji ve smrkovych a smrkojedlovych porostech a vyjimecné

na pasekach ¢i v mladych vysadbich smrku. Ve svém hlavnim aredlu (Alpy,
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Karpaty) roste na kyselych i1 bazickych podkladech roztrousené v porostech
dalSich kapradin v horskych smiSenych lesich i na svétlindch v subalpinském
stupni.

Rozsifeni v CR: Historické lokality z 1. pol. 20. stoleti pochézeji
z okoli Adamova u Brna a recentné jiZ nebyly ovéfeny. Ojedin€ly exemplaf
byl v r. 2002 nalezen ve Vojenském vycvikovém prostoru Boletice na vrchu
Maly Plesny u obce Kti§ v Libinském PredSumavi. Tato lokalita vSak po
nckolika letech jiZ nebyla znovu ovéfena. Roste od suprakolinntho do
montanniho stupné (min. Adamov, ca 300 m; max.: Kti§, vrch Maly Plesny
860 m). V soucasné dobé je zndma lokalita té&sné za stitni hranici CR na
rakouské strané hory Plechy na Sumavé. Zejména na Sumavé a v PfedSumavi
1ze dalsi nélezy pfedpokladat. t2 — Mapy: EKRT et al. 2007: 76.

M: 37g. Libin. PfedSum. (Kti§, Maly PleSny; {), 68. Mor. Podh. Vysoc.
(Vranov u Adamova; Adamov, Novy Hrad; vSe f), 70. Mor. kras
(Olomuéany, Kosuv ilﬂ)ek; Habrﬁvka, adoli V Padouchu; vse ).

vy

jejich podhit, jinde vzacng. Pii hranici aredlu se vyskytuji pouze ojedin€lé rosthny Vyskyt
je udavan z Velké Britdnie, sev. Spanelska Francie, Svycarska, Némecka, Rakouska,
Slovinska, Chorvatska, ojedin&lé vyskyty v Ceské republice, Polsku, Mad’arsku, na Ukrajing,
v karpatské ¢dsti Rumunska, v Turecku a v §ir§i oblasti Kavkazu. Lze predpoklddat, Ze
zejména ve vychodni Evropé, Turecku a na Kavkaze je druh pifehliZeny a vyskytuje se zde
hojnéji. — Mapy: EKRT et al. 2007:76.

Pozndmka 1: D. remota je povazovana za ustdleny apomikticky hybridogenni druh
s triploidni chromozémovou sddkou vznikly kfiZzenim diploidnich taxond D. affinis s. str. a
s nejvetsi pravdépodobnosti D. expansa. Druh je schopen se samostatné rozmnoZovat a

vytvéiet alesponn Cast zivotaschopnych vytrust, kterymi se miiZze §ifit na pomérné velké
vzdélenosti.

Pozndmka 2: Druh obsahuje unikétni tricyklicky floroglucid trispara-aspidin, ktery
nebyl zjistén ani u jednoho z ptedpoklddanych rodi¢ovskych taxont (WIDEN et al. Helv.
Chim. Acta 53(8): 2176-2188, 1970).

Pozndmka 3: V minulosti byly jménem D. remota oznacovany dva rozdilné taxony.
Mnohé udaje D. remota jsou zalozeny na kiiZenci D. carthusiana x D. filix-mas (=
Dryopteris xbrathaica FRASER-JENKINS et REICHSTEIN), ktery je morfologicky podobny D.
remota. Dryopteris xbrathaica se vyznaCuje zejm. absenci tmavofialového zbarveni baze
fapicku, zcela abortovanymi vytrusy a tetraploidni chromozémovou sadkou. Tento primarn{
kifZenec byl dosud zaznamendn v Anglii, Francii a Némecku a jeho vyskyt v CR nelze
vzhledem k vyskytu obou rodi¢ovskych druht vyloucit.
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*) Zpracovali L. Ekrt a M. Stech
Dryopteris affinis agg.

Lit.: DOPP W. (1955): Experimentell erzeugte Bastarde zwischen Dryopteris filix-mas
(L.) Schott und D. paleacea (Sw.) C. Chr. Planta 41: 70-91. — HOLUB J. (1967): Remarks on
the nomenclature of ,,Dryopteris borreri Newman 1854“. Folia Geobot. et Phytotax. 2: 329—
332. — SCHNELLER J. J. (1974): Untersuchungen an einheimischen Farnen, insbesondere der
Dryopteris filix-mas-Gruppe 1. Teil. Ber. Schweiz. Bot. Ges. 84(3): 195-217. — FRASER-
JENKINS C. R. (1979): A new name for a european Dryopteris. Fern Gaz. 12(1): 56. —
FRASER-JENKINS C. R. (1980): Dryopteris affinis: a new treatment for a complex species in
the European Pteridophyte flora. Willdenowia 10: 107-115. — JER2EN S. (1985): A
reappraisal of Dryopteris affinis subsp. borreri var. robusta and new record of D. affinis in
Eastern Europe. Fern Gaz. 13(1): 1-6. — FRASER-JENKINS C. R. (1987): A new subspecies of
D. affinis. In: Derrick L. N., Jermy A. C. et Paul A. M, Checklist of European Pteridophytes.
Sommerfeltia 6:xi—xiii. — FRASER-JENKINS C. R. (2007): The species and subspecies in the
Dryopteris affinis group, Fern Gaz. 18(1): 1-26.

Pozndmka 1: Skupin€ D. affinis byl v posledni dob& vénovan intenzivni vyzkum
(FRASER-JENKINS 1987, 2007). Bylo zjisténo, Ze je v Evropé€ tvofena jednim diploidnim a asi
péti triploidnimi agamosporickymi (apomiktickymi) taxony. Morfologicky vyrazné a
v Evropé nejbéznéji se vyskytujici jsou tii druhy — diploidni D. affinis a triploidni D. borreri
a D. cambrensis. Ostatn{ druhy jsou geograficky omezené bud’ na zapadni Evropu, jako je D.
pseudodisjuncta (TAVEL ex FRASER-JENK.) FRASER.-JENK. nebo na oblast Kavkazu (D.
schorapanensis ASKEROV, D. pontica (FRASER-JENK.) FRASER-JENK.). V jednotlivych
druzich jsou rozliSovany dalsi drobné agamosporické typy, jejichZ determinace je pfedevsim
v centru jejich aredlu a na kontaktu vice taxont obtiZna.

Predpoklada se, Ze taxony ze skupiny D. affinis jsou hybridogenniho ptivodu a na jejich
vzniku se v minulosti zfejmé podileli diploidni sexudlné se rozmnoZujici druhy D.
wallichiana (SPRENG.) HYL., D. oreades FOMIN a D. caucasica (A. BRAUN) FRASER-JENK. et
CORLEY. Geneze jednotlivych druh zatim neni dosud spolehlivé vyfesena a skupina
vyZaduje revizi modernimi molekuldrnimi metodami. Existuje vSak fada indicii, které
podporuji ptedpoklad vzniku D. gffinis (LOWE) FRASER-JENKINS s. str. ddvnou hybridizaci
D. wallichiana a D. oreades. Vznik triploidni D. borreri je ziejm& spojen s ddvnou
hybridizaci mezi D. affinis a D. caucasica a vznik D. cambrensis s hybridizaci D. affinis a
D. oreades (WIDEN et al. Ann. Bot. Fennici 33:69-100, 1996). Puvod dalSich druht
komplexu nen{ zndma.

V CR byl zaznamenin pouze vyskyt triploidnich druhit Dryopteris borreri a D.
cambrensis. Diploidni D. affinis je subatlanskym druhem rostoucim od Makaronézie pfes
celou zdpadni, jiZzni a vychodni Evropu a vyznivajicim na Kavkaze. Ve Stfedni Evropé je
tento druh znim jen z Rakouska a Némecka. Na tizemi CR nebyl dosud zaznamendn, ale
jeho vyskyt predeviim v jizni a zdpadni ¢asti CR nelze zcela vylougit.Od ostatnich druhii
agregatu se 1i§i predev§im vzpiimenymi koZovitymi listy a ndpadn€ dlouhymi listky, jejichZ
ukrojky jsou navzdjem rovnobézné a stejné velké. Na nejspodnéjsim paru listkovych tkrojka
jsou ziidka pifitomna okrouhld bazdlni ouSka. Ddle se vyznacuje velkymi vytrusnymi
kupkami a zpravidla dobfe vyvinutymi vytrusy 34—45 pm dl. a praduchy 37-43 pm dl.

Pozndmka 2: Nomenklatorickd problematika celého komplexu je stile nedofeSena.
Nejen v ceské a slovenské literatufe bylo Casto pro cely komplex, jehoz taxony nebyly dosud
na naSem Uzemi rozliSovany, pouzivano jméno Dryopteris pseudomas (WOLLASTON) HOLUB
et POUZAR (HOLUB 1967, CHRTEK in SLAVIK 1988 Kvétena CR 1: 266-267). Zahraniéni
literatura, kterd je ovlivnéna pfevdZné pracemi FRASER-JENKINSE (FRASER-JENKINS 1979,
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1980, 1987), vSak toto jméno v posledni dob¢ uvadi jako synonymum jména Dryopteris
affinis (LOWE) FRASER-JENK. (FRASER-JENKINS 2007), tedy diploidniho taxonu, ktery na
naSem tzemi dosud nebyl zji§tén. Dlivodem je pfedevSim to, Ze FRASER-JENKINS (1979)
mylné povazuje jméno Dryopteris pseudomas (WOLLASTON) HOLUB et POUZAR za
illegitimni. V praci HOLUBA (HOLUB 1967) ani Wollastona (WOLLASTON Phytologist 1:
171-173, 1855) vSak neni explicitné zahrnuto D. affinis do D. pseudomas a tudiz
z nomenklatorického hlediska je jméno publikovano legitimné. Dokud byly vSechny taxony
komplexu rozliSovdny pouze na poddruhové trovni (napf. FRASER-JENKINS 1980), md vSak
v druhovém ranku prioritu jméno skutecné zaloZené na nejstar§im bazionymu v tomto ranku,
coz je D. affinis (LOWE) FRASER-JENK. (FRASER-JENKINS 1979) zaloZené na bazionymu
Nephrodium affine LOWE 1838, které se vztahuje na diploidni rostliny.

Pokud vSak povaZzujeme zdkladni taxony komplexu za samostatné druhy, neni vybér
spravného jména pro vétsi ¢ast triploidnich rostlin zcela jednoduchy. Zasadni je interpretace
jména Dryopteris pseudomas (WOLLASTON) HOLUB et POUZAR, kterd je urcena typifikaci
jména Lastrea pseudomas WOLLASTON. Ta vSak nebyla dosud fddn¢ provedena. V préci
Wollastona (WOLLASTON 1855) je zifeteln¢ pouzito jméno Lastrea pseudomas jako
synonymum v drovni druhu pro D. filix-mas var. borreri NEWMAN 1854. To vedlo Holuba
(HOLUB 1967) k nazoru, Ze se jednd o nejstarsi epiteton v druhové drovni pro tuto varietu,
ktera je dnes Fraser-Jenkinsem rozliSovana jako samostatny triploidni druh oznacovany jako
D. borreri (NEWMAN) OBERH. et TAVEL. Pokud by lektotypifikace jména Lastrea
pseudomas byla skute€né provedena ve smyslu triploidnich rostlin, pak by sprdvnym
jménem pro D. borreri bylo opravdu D. pseudomas. Podle pisemného sdéleni vSak Fraser-
Jenkins ptipravuje lektotypifikaci jména Lastrea pseudomas diploidni rostlinou ndleZejici k
D. affinis. Z poskytnutého rukopisného materidlu (FRASER-JENKINS in prep.) vSak vyplyvd,
Ze origindlni materidl Wollastona je smésny a lektotypifikace by byla mozna jak diploidn,
tak 1 triploidni rostlinou. Vybér diploidni rostliny neni v dostupném materidlu nijak
zdivodnény a spiSe se zdd, Ze odporuje doporu¢enim Kédu botanické nomenklatury, které
nabddaji k nasledovani zfejmé ptvodni vile autora a respektovani piipadnych pozdéjsich
interpretaci, které nejsou v rozporu s ptvodnim protologem. PfestoZe zde bylo pfijato
nomenklatorické feseni v souladu s vetsi ¢asti zahranicnf literatury, je tfeba povazZovat toto
feSeni za provizorni do doby, nez bude fadné¢ provedena a zdivodnéna lektotypifikace jména
Lastrea pseudomas.

Husté¢ trsnaté vytrvalé byliny; oddenek pfimy az vystoupavy, husté plevinaty.
Listy eliptické az kopinaté, tuhé kozovité; fapik 1 hlavni vieteno listu husté
odstale plevinaté, pleviny kopinaté, na vrcholu dlouze zaSpicatélé, ve spodni
Casti fapiku az 3 cm dl., celokrajné, na bazi zpravidla s tmavohnédou
skvrnou; fapicek listkli vzdy tmavé fialovy (barva fapicku dobie viditelna
pfedev§Sim na Zivych rostlindch). Vytrusnicové kupky pouze v horni Casti
cepele, ca 1 mm v priméru; ostéry vyklenuté, na okraji mirn¢ podvinuté,
celokrajné, pozdéji svrastélé a roztrhané, tuhé, dlouho neopadavé. Puklé
vytrusnice s napiimenym aZz mirné dovnitf zahnutym prstencem. Vytrusy
tmavé s hladce zvinénym perisporiem. VII-IX. Hkf.

Ekologie a cenologie: Stinné humodzni, listnaté ¢i smiSené lesy, ve
spolecenstvech fadu Fagetalia sylvaticae.

Celkové rozsifeni: Evropa (kromé s. casti Skandindvie), Mald Asie, Kavkaz,
Transkavkaz az Iran.
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la Priduchy v priméru del$i nez 58 pm, vytrusy znaén¢ nepravidelné,
pfevazné abortované........................ pentaploidni k¥iZenci (v CR D. xcritica)

Ib  Priduchy vpriméru kratsi nez 58 pm, vytrusy pievazné
VYVIIIULE. ..ottt ettt et e ea e et e be e e bt e sbe e e b e e saeeebeenaeeenee 2

2a Bazalni (vnitini) polovina listku ve stfedu Cepele s (10—)12-13(-15) pary
ukrojkli; nejvetsi bazdlni pleviny na fapiku (1-)2-2,5(=5) mm S$ir., matné,
svétle hnédé; Cepel (20—)25-30(-35) cm Sir., eliptickd, 1,8-3x delsi nez Sirsi,
leskld; stiedovy dkrojek listku v centrdlni ¢asti ¢epele (7-)10,5-15(-18) mm
dl.; dkrojky listku na konci fidce zubaté se zuby sméfujicimi zpravidla mimo
osu ukrojku nebo bez zubl; vieteno nezldznaté nebo ojedinéle Zldznaté,
pritiskle aZ odstdle plevinaté; listy pfes zimu  vytrvavajici
......................................................................................... 1. Dryopteris borreri

2a Bazdlni (vnitini) polovina listku ve stfedu Cepele s (4-)8—10(—11) pary
tkrojkii; nejvetsi bazalni pleviny na fapiku 3—4,5(—6) mm S§ir., lesklé, rezavé
az oranzové hnédé; Cepel (8—)15-20(-30) cm Sir., uzce eliptickd, 2,5-3,5x
del$i nez Sirsi, matnd; stfedovy ukrojek listku v centrdlni ¢asti Cepele (6,5—
)7,5-9(-13) mm dl.; dkrojky listku na konci husté zubaté zuby smétujicimi
zpravidla s osou ukrojku; vieteno husté¢ az fidce Zlaznaté, vyrazné odstdle
plevinaté; listy pies zimu zpravidla nevytrvavajici.....2. Dryopteris
cambrensis

1. Dryopteris borreri (NEWMAN) OBERH et TAVEL. — kaprad’ rezava

Dryopteris borreri (NEWMAN) NEWMAN ex OBERHOLZER et TAVEL Verh. Schweiz.
Naturforsch. Ges. 118:153-154, 1937. — Syn.: Dryopteris filix-mas var. borreri NEWMAN
Hist. Brit. Ferns, ed. 3, 189, 1854. — Lastrea pseudomas WOLLASTON Phytologist ser. 2,
1:172, 1855, an? — Dryopteris xtavelii ROTHM. Candollea 10:92-93, 1945. — Dryopteris
pseudomas (WOLLASTON) HOLUB et POUZAR Folia Geobot. Phytotax. 3:330, 1967, an orig.?
— Dryopteris affinis subsp. borreri (NEWMAN) FRASER-JENK. Willdenowia 10:110-111,
1980. — Dryopteris affinis subsp. robusta (OBERH. et TAVEL) FRASER-JENKINS 10:111-112,
1980. — Dryopteris affinis subsp. stilluppensis (SABR.) FRASER-JENK. Willdenowia 10:112,
1980. — Dryopteris paleacea auct. p. p.

Exsikaty: Extra fines: Fl. Exs. Distri. Bacov., no 502 (ut D. filix-mas). — Herb. FL
Caucasicae, no 7 (ut D. paleacea). — Fl. Lusitanica Exsiccata, no 8059 (ut D. filix-mas). —
Herb. Fl. Ross., no 1800 (ut Nephrodium filix-mas (L.) RICHARD var. paleaceum HOOK.)

Oddenek jednohlavy nebo vicehlavy. Listy zpravidla pfes zimu vytrvavajici,
lesklé, tmavozelené; Cepel eliptickd, 1,8-3x delsi nez Sirokd, (30—)60—80(—
95) ecm dl., (20-)25-30(-35) cm S$ir.; listek vejc¢it€¢ kopinaty, bazdlni polovina
listku ve stfedu Cepele s (10-)12—-13(—15) pary tkrojkt, dkrojky rovné ¢i vné
vyhnuté, po stranidch celokrajné nebo jemné¢ zubaté, na vrcholu zaokrouhlené,
ut’até ¢i tupé zaspicatélé, celokrajné nebo ziidla pilovité zubaté, zuby tupé ¢i
zaspicatélé smefujici zpravidla mimo osu ukrojku, stifedovy ukrojek listku
v centrdlni ¢4sti Cepele (7-)10,5-15(-18) mm dl.; vieteno plevinaté,
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nezldznaté nebo ojedincle Zldznaté, pleviny ve stfedni Casti odstdlé Cci
k vietenu pfitisknuté, 3—-6 mm dl.; fapik 12-40 cm dl., plevinaty; pleviny
matné, svétle hnédé, nejveétsi bazdlni (1-)2-2.5(=5) mm Sir. Vytrusy 42-51
pm dl. Priduchy 43-53 pm dl.

2n= 123 (88d. Boub.-stoz. hor.)

Variabilita: D. borreri je vridmci celého komplexu D. affinis agg. bezesporu

nejvariabilnéj$im taxonem. Druh v celém svém aredlu vytvaii fadu lokdlnich typl a nékteré
znich byly v minulosti nekriticky popsdny na niZ§{ taxonomické urovni. Taxonomicka
hodnota téchto lokdlnich typt je vSak zfejmé zanedbatelnd. Jejich vznik a udrZovani jsou
podminény historickou izolaci jednotlivich populaci a agamosporickym klonovanim.
Formalni hodnocen{ je tak sporné a mozné az na zakladé kritické taxonomické revize v rdmci
celého aredlu druhu, kterd dosud nebyla publikovana.

Ekologie a cenologie: Stinné humdzni, listnaté ¢i smiSené lesy, prudké
kamenité aZ balvanité svahy, dna chladnych rokli, lesni svétliny, priseky,
Casto téZ na naruSovanych okrajich lesnich cest; nejcastéji ve spolecenstvech
tddu Fagetalia sylvaticae, ptipadné v potoCnich olSindch podsv. Alnenion
glutinoso-incanae. Druh se Casto vyskytuje jednotlive, v nékolika malo trsech
nebo v nevelkych populacich, Casto ve spolecnych porostech s D. filix-mas,
D. dilatata ¢i D. expansa.

Rozsifteni v CR: Na Moravé roztrouené aZz hojné v horskych a
podhorskych lesich Beskyd, Javorniki a Hostynskych vrchli, ojedinéle
v Rychlebskych hordch, Drahanském podhiii a Moravském krasu.
V Cechich roztrouSené a7 ojedin¢le v Ceském gvycarsku, Krkonosich,
Broumovsku, Ceském réji, Ceskomoravské vrchoving, Novohradskych
hordch, Sumavé, Pfed$umavi a v Brdech. Neni zndmy v nejzépadn&j3i ¢dsti
Cech (Cesky les, Kruiné hory). T&Zsté rozsifeni je v niZzSich partiich
oreofytika a vysSich polohdch mezofytika, v termofytiku byl zaznamenan
pouze ojedin€le na Handcké pahorkatiné (min.: Handckd pahorkatina,
Namést na Hané, ca 290 m; Ostravskd péanev, Petivald 240 m; max.:
Sumavské pléan¢, Studend hora u Bfezniku 1280 m).

ooy

Rozsifeni druhu bylo sestaveno pouze na zdkladé revidovanych herbafovych poloZek.
Neékteré lokality uvedené v 1. dile Kvéteny CR u D. pseudomas nejsou doloZené herbatovou
polozkou nebo se jejich doklady nepodafilo ve vefejnych herbafovych sbirkdch objevit.
Jednd se o 6. Dzban a 32. Kfivoklatsko. Vyskyt druhu v téchto fytochorionech je vSak
pravdépodobny.

T: 21a. Han. pah. (Namést’ na Hané). — M: 30b. Rak. kotl. (Rakovnik), 34.
Plan. hieb. (Nyrsko), 35a. Holoubk. Podbrd. (Té&Skov), 37a. Hor. Poot.
(Odolenov), 37h. Prach. PiedSum. (Prachatice; Zéablati), 37j. Blan. les (Cesk)?
Krumlov; Lazec), 37n. Kapl. mezih. (MalSin; B¢ld), 37q. Sobén. vrch.
(Kleni), 41. Stt. Povlt. (Bezerovice), 46d. Jetfich. sk. mésto (Doubice), 50.
LuzZ. hory (Liska), 54. Jes. hib. (Bily Kostel n. N.), 55d. Tros. pah. (Ptihrazy,
rokle Krtola), 58e. Zaltm. (Chlivce), 58g. Broum. stény (Slavny, Zaje&i
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rokle), 59. Orl. podh. (Nového Mé&sta nad Metuji, Peklo), 66. Hornosaz. pah.
(Chotébor), 67. Ceskomor. vrch. (roztr.), 68. Mor. podh. Vyso€. (Adamov;
Vranov u Brna), 70. Mor. kras (Rudice; Olomucany), 71c. Drah. podh.
(Stinava), 73a. Rychleb. vrch. (Zulovd; Nyznerov), 74b. Opav. pah.
(Bobrovniky; Sudice), 75. Jes. Podh. (Spélov), 76a. Mor. brdna vl.
(Kopfivnice; Teplice n. Becvou; §tramberk), 77c. Chiiby (Liskovec), 80b.
Vetov. vrchy (hojné€), 81. Host. vrchy (hojné), 82. Javorn. (hojn¢), 83. Ostr.
pan. (hojné), 84a. Besk. podh. (hojné€). — O: 87. Brdy (StraSice), 88a. Kral.
hvozd (Alzbétin), 88b. Sum. plan¢ (Popelnd; Breznik; KniZeci Plan¢), 88d.
Boub. -stoz. hor. (StoZec), 88e. Trojmez. hor. (Nové Pec; Zadni Zvonkovd),
88g. Hornovlt. kotl. (Kovafov; Planicka), 89. Novohr. hory, 90. Jihl. vrchy
(Horni Dubenky; Résna; Klatovec), 91. Zdar. vrchy (Vortovd), 93a. Krk. les.
(KftiZlice), 94. Tepl.-ad. sk. (Teplice nad Metuji), 99a. Radh. Besk. (hojn¢),
99b. Slez. Besk. (Nydek).

Celkové rozsifeni: Evropa (kromé s. casti Skandindvie), Mald Asie, Kavkaz,
Transkavkaz az Iran.
2. Dryopteris cambrensis (FRASER-JENK.) BEITEL et W. R. BuCK — kaprad’
kambricka

Dryopteris cambrensis (FRASER-JENKINS) Beitel et W. R. Buck Fiddlehead Forum, Bull.

Amer. Fern. Soc. 15(2):15-16, 1988. — Syn.: Dryopteris affinis subsp. cambrensis FRASER-
JENK. in DERRICK, JERMY et PAUL, Sommerfeltia 6: xi, 1987.

Oddenek zpravidla vicehlavy. Listy zpravidla pfes zimu nevytrvévajici,
matné, zelené az svétlezelené; Cepel tzce eliptickd, 2,5-3,5x delsi nez Sirok4,
(8-)15-20(-30) cm dl., (8-)16-18(-25)cm S$ir., listek kopinaty, bazalni
polovina listku ve stiedu ¢epele s (4—)8—10(-11) pary tkrojka, ukrojky rovné
a + pravidelné, po strandch zpravidla celokrajné, na vrcholu zaokrouhlené ¢i
utaté nebo zaSpicatélé se zuby smeéfujicimi zpravidla s osou ukrojku,
sttedovy ukrojek listku v centrdlni casti cepele (6,5-)7,5-9(-13) mm dl.;
vieteno plevinaté a husté az fidce zlaznaté, pleviny ve stfedni Casti vietene
odstdlé 3—7,5 mm dl.; fapik 6-25 cm dl. plevinaty, pleviny lesklé, rezavé az
oranZové hnédé, nejveétsi bazdlni 3—4,5(—6) mm S$ir. Vytrusy 45-50 um dl.
Praduchy 43-52 pm dl.

2n= 123 (33. Branz. hv.)

Variabilita: Druh v celém svém aredlu tvoii n¢kolik lokalnich typu, které se 1iSi tvarem
a ¢lenénim ukrojku, tvarem zubl na tkrojcich, Zlaznatosti vietene, barvou cepele a plevin a
jsou podle sou€asného taxonomického konceptu (FRASER-JENKINS 2007) hodnoceny jako
subspecie. RozliSovdny jsou Ctyfi subspecie. D. c. subsp. cambrensis, D. c. subsp. distans
(V1v.) FRASER-Jenk. a D. c. subsp. pseudocomplexa FRASER-JENK., zndmy pouze z menSich
oblasti zdpadni a jizni Evropy, zatimco D. c. subsp. insubrica (OBERH. et TAVEL ex FRASER-
JENK.) roste s drobnymi hidty v celém evropském aredlu druhu. Rostliny z naSeho tzemi 1ze
tedy hodnotit jako D. c. subsp. insubrica. Jednotlivé subspecie vSak pravdépodobné

260



predstavuji pouze klondlné se udrzujici apomiktické linie a problematika vyZaduje zevrubné
molekularné-morfologické studium.

Ekologie a cenologie: JehliCnaté az smiSené lesy, lesni svétliny,
naruSované okraje lesnich cest; v CR roste v ndhradnich & kulturnich
(smrkovych, borovych nebo jedlovych) lesich. Druh se zpravidla vyskytuje
na lokalitdch pouze jednotlivé nebo v né€kolika mdlo exemplafich. Jednd o
relativn¢ svétlomilny lesni druh nevyskytujici se v zapojenych porostech
ostatnich druhii kapradin a dalSich bylin.

Roz3iteni v CR: Roste velmi roztrousen& po celém uzemi Cech,
ojedinéle na Moravé nej€astéji v podhorskych a horskych lesich. Vice lokalit
je zndmo v Novohradskych hordch, na Sumavé ¢&i historicky v Moravském
krasu. Ojedin€lé lokality jsou znamy z Luzickych hor, Jesenikd, Jihlavskych
vrchil a Ceskomoravské vrchoviny. Zejména ve vyssich partiich mezofytika a
niz§ich polohéch oreofytika (min.: Moravsky kras, Olomucany ca 400 m;
max.: Sumava, Boubin 1110 m). Ceskou republikou prochdzi sv. hranice
aredlu druhu.

oy s

Rozsiteni druhu v CR je zaloZeno pouze na revidovanych herbafovych dokladech.

v v,

M: 33. Branz. hv. (LiS¢i, upati vrchu Jezvinec), 50. LuZ. hory (Horni Sedlo),
67. Ceskomor. vrch. (StifZovice), 68. Mor. podh. Vysoc. (Adamov), 70. Mor.
kras (Olomucany; LaZanky), 71b. Drah. ploS. (Boskovice; Kitiny), 74b.
Opav. pah. (Brantice), 75. Jes. podh. (Albrechtice). — O: 88a. Kral. hvozd
(AlZzbétin), 88d. Boub. —stoZ. hor. (Boubin), 89. Novohr. hory (Cerné tdoli;
Pohorska Ves; Zofin), 90. Jihl. vrchy (Kaproun; Svétld).

Yoy

Celkové rozsiteni: Druh je zndm pouze z Evropy a zaznamenan byl v nasledujicich
statech — Velkd Britdnie, Portugalsko, gpanélsko, Francie, Belgie, Lucembursko, Nizozemd,
Dansko, Norsko (jizni ¢ast), Némecko, gvycarsko, Rakousko, Mad’arsko, Ceskd republika,
Polsko, Itdlie, ostrovy Elba, Sardinie, Korsika, Sicilie, Slovinsko, Chorvatsko, Bulharsko.
K¥iZenci
Gametofyt agamosporickych druhii vytvaii pouze antheridia, nikoliv archegonia.
Spermatozoidy jsou schopné oplodnit archegonia sexudlné se rozmnoZujici D. filix-mas a
vznikaji tak v pfipad¢ triploidnich D. borreri a D. cambrensis pentaploidni kiiZenci (2n =
205). Na rozdil od vétSiny hybridt v rdmci rodu nemaji tito kiiZenci vytrusy abortované
zcela, ale pouze z velké ¢4sti.

Na naem tzemi byla dosud zji§t€na pouze Dryopteris Xcritica (Dryopteris filix-mas X
borreri). Z Némecka, Svycarska a Korsiky je zndm kiiZenec D. filix-mas x D. cambrensis =
Dryopteris xconvoluta FRASER-JENK.

Dryopteris filix-mas x borreri = Dryopteris Xcritica (FRASER-JENKINS)
FRASER-JENK. Fern Gaz. 18(1):11-12, 2007.

Syn.: Dryopteris x complexa nothosubsp. critica FRASER-JENK. in DERRICK, JERMY et
PAUL Sommerfeltia 6: xii, 1987.

Poznamka 1. Diive se pro tohoto kiiZzence pouZivalo jméno D. Xtavelii ROTHM., avSak
typ tohoto jména je totoZny s D. borreri (FRASER-JENKINS 1987).
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Rostliny velmi podobné D. borreri, s kterou se d4d hybrid snadno zaménit.
Jsou zpravidla vys$§iho vzristu a priduchy jsou (55-)60-70(=75) pum dl.
Roste vzacné zpravidla v pfitomnosti D. borreri. NejspolehlivéjSim uréenim
taxonu je stanoveni poftu chromozomi, stanoveni ploidie nebo zméteni
velikosti priduchii.

262



Professional Curriculum Vitae

263

xipuaddy



264



Professional Curriculum Vitae

Personal data

LIBOR EKRT
*3.4. 1978, Néachod, the Czech Republic
address: nam. Brati{ Capkﬁ 264, Tel¢ CZ-588 56

e-mail: libor.ekrt@ gmail.com

Education

1993-1997

1997-2000

2000-2003

since 2003

Jirasek Grammar School, Nachod

High school thesis — Komplex Dryopteris spinulosa agg. v
Sudetském mezihoti [Dryopteris spinulosa complex in
Sudetské mezihofi].

Bachelor study; Faculty of Biological Sciences, University of
South Bohemia in Ceské Bud¢&jovice

BSc. thesis — Komplex Dryopteris carthusiana agg. na
Sumavé a PtedSumavi [Dryopteris carthusiana complex in
Sumava Mts and PfedSumavi range]

Master study; Faculty of Biological Sciences, University of
South Bohemia in Ceské Bud¢&jovice

MSc. thesis — Revize polyploidniho komplexu Asplenium
trichomanes agg. v Ceské republice [Revision of polyploid
group of Asplenium trichomanes in the Czech Republic]

PhD. study Faculty of Sciences, University of South Bohemia
in Ceské Bud¢jovice

PhD. thesis — Diversity, variability and distribution of
polyploid groups of ferns in Central Europe
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Employment

2001 Landscape Management Services, The Groundskeeper Corp.,
Tucson, Arizona, USA

2002-2004  Natura 2000 habitat mapping, Agency of Nature Protection of
the Czech Republic, Prague.

2003-2004  Administration of the Broumovsko Protected Landscape Area,
Police nad Metuji

20052009  Research and Nature Protection Department, Sumava National
Park, Vimperk

since 2007  Natura 2000 habitat updating, Agency of Nature Protection of
the Czech Republic, Prague.

Research of interests

- pteridology
- biosystematic study of polyploid group of ferns in Central Europe
- floristics and phytogeography of vascular plants

- nature protection, managements of natural habitats

Publication activities
Papers in journals with impact factor

EKRT L., LEPST M., BOUBLIK K. & LEPSi P. (2007): Dryopteris remota
rediscovered for the flora of the Czech Republic. — Preslia 79: 69-82.

EKRT L. & STECH M. (2008): A morphometric study and revision of the

Asplenium trichomanes group in the Czech Republic. — Preslia 80(3):
325-347.

EKRT L., TRAVNICEK P., V. JAROLIMOVA, ViT P. & URFUS T. (2009):
Genome size and morphology of the Dryopteris affinis group in Central
Europe. — Preslia (accepted).

EkrT L., HOLUBOVA R., TRAVNICEK P. & SuDA J. (xxxx): Species
boundaries and frequency of hybridization in the Dryopteris
carthusiana (Dryopteridaceae) complex: insights from relative genome
size and phenotypic data. — Amer. J. Bot. (submitted).
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Papers in non-impact journals

STOLINOVA S.& EKRT L. (2001): Vyskyt kapradé rezavé v Pekelském tdoli
[Occurrence of Dryopteris affinis in Pekelské udoli valley]. — Panorama
9: 99-100.

EKRT L. (2004): Vyznamny nélez Aspleniumv adiantum-nigrum v Ceslsérn
rdji [Asplenium adiantum-nigrum in the Cesky rdj region]. — Zpr. Ces.
Bot. Spole¢. 39 (1): 37-40.

HOFHANZLOVA E., EKRT L. & STECHOVA T. (2005): Floristicky a vegeta¢ni
prizkum raselinist¢ Na Klatove [Floristic and vegetation research in the
Na Klatové peat bog]. — Acta Rer. Natur. 1: 45-52.

CHAN V., RUzZICKA V., LEPSI P., BoUBLIK K., DOLEZAL P., EKRT L.,
HOFHANZLOVA E., LEPST M., LiPPL L., STECH M., SVARC J. & Z{LA V.
(2005): Floristicky materidl ke kvétené Dacicka [Floristic contribution
from the region around the town of Dacice]. — Acta Rer. Natur. 1: 17—
44,

HOFHANZLOVA E. & EKRT L. (2006): Floristicky a vegetacni inventarizacni
pruzkum Ndérodni piirodni rezervace Zhejral [Floristic and vegetation
research at the Zhejral reserve]. — Acta Rer. Natur. 2: 19-37.

HoOFHANZLOVA E. & EKRT L. (2007): Floristicky a vegetacni inventarizacni
prizkum Narodni pifrodni rezervace Velky Spi¢dk [Floristic and
vegetation research of Velky Spi¢dk National Nature Reserve]. — Acta
Rer. Natur. 3: 11-20.

STRNAD L. & EKRT L. (2007): Nalez nové lokality kyvoru lékaiského
(Asplenium ceterach; Aspleniaceae, Pteridophyta) a piehled jeho
rozSifeni na uzemi Ceské republiky [A new find of Asplenium ceterach

(Aspleniaceae, Pteridophyta) with review of the distribution in the
Czech Republic]. — Zpr. Ces. Bot. Spole¢. 42(2): 221-229.

EKRT L. & PUBAL D. (2008): Novinky v kvéten¢ cévnatych rostlin ceské
Sumavy a piiléhajiciho Piedsumavi. I. [Novelties in the flora of
vascular plants of the Czech Bohemian Forest and adjacent foothills. I.]
— Silva Gabreta 14(1): 19-38.

EKRT L. (2008): Rozsifeni a problematika taxont skupiny Asplenium
trichomanes v Ceské republice [Distribution and problematic of taxa of
Asplenium trichomanes group in the Czech Republic]. — Zpr. Ces. Bot.
Spolec. 43(1): 17-65.
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EKRTOVA E. & EKRT L. (2008): Floristicky a vegeta¢ni prizkum horni ¢asti
udoli potoka Strouha u Tel¢e [Floristic and vegetation research the
upper part of Strouha valley]. — Acta Rer. Natur. 4: 17-30.

EKRT L. & EKRTOVA E. (2008): Kvétena a vegetace Piirodni pamétky
TouZinské stran€ u Dacic [Flora and vegetation of the TouZinské strané
nature monument near Dacice town]. — Acta Rer. Natur. 5: 207-228.

EKRTOVA E., EKRT L., KOSNAR J., ZAPOMELOVA E. & CEJKOVA A. (2008):
Micovka kulkonosnd (Pilularia globulifera) znovu objevena v Ceské

republice [Pilularia globulifera rediscovered in the Czech Republic]. —
Zpr. Ces. Bot. Spolec. 43(2): 193-208.

EKRT L. (2008): Revize rozsifeni sleziniku stiidavolistého (Asplenium
xalternifolium) v Ceské republice [Revision of geographical
distribution of Asplenium xalternifolium in the Czech Republic]. — Zpr.
Ces. Bot. Spoleg. 43(2): 231-250.

EKRT L., EKRTOVA E. & CECH L. (xxxx): Floristicky a vegetaéni priizkum
lokality Maly Parezity v Jihlavskych vrSich [Floristic and vegetation
research of Maly Pafezity in Jihlavské vrchy hills]. — Acta Rer. Natur.
(submitted).

EKRT L. & PUBAL D. (xxxx): Novinky v kvéten¢ cévnatych rostlin ceské
Sumavy a pfiléhajictho Piedsumavi. II. [Novelties in the flora of
vascular plants of the Czech Bohemian Forest and adjacent foothills.
II.] — Silva Gabreta (submitted).

Books contributions

EKRT L. & MRAZ P. (2007): Revision of caryological data to the genera
Asplenium L., pp. 116 — In: Marhold K., Martonfi P, Mered’a jun. &
Mréz P. [eds], Chromosome number survey of the ferns and flowering
plants of Slovakia, Veda, Bratislava.

HORVATHOVA V., EKRT L. & SKOLEK M. (2007): Bezlesi Narodniho parku
Sumava — ochrana bezlesi a jeho management [Nonforest areas of
Sumava National Park, its protection and management]. — Sprava NP a
CHKO Sumava, Vimperk, 52 p. (ISBN 978-80-239-9566-4).

EKRT L. (xxxx): Kapradiny. — In. Kolektiv, Cesk}’/ r4j — ptiroda, historie,
Zivot. Baset, Praha (submitted).

EKRT L. & STECH M. (xxxx): Asplenium trichomanes L. — slezinik ¢erveny,
Dryopteris remota (A. Braun ex Doll) Druce — kaprad’ tuhd, Dryopteris
affinis agg. — kaprad’ rezavd, Trichomanes L. — vlaskatec. — In:
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gtépénkové [ed.], Kvétena CR — dodatek [Flora of the Czech Republic
— Additamenta], Academia, Praha (submitted).

Flora handbooks

EKRT L. (2007-2009): Asplenium trichomanes. — In. Fischer M. A., Willer
W., Niklfeld H. & Gutermann W. (eds.), Online-Flora von Osterreich,
<http://flora.vinca.at,
http://62.116.122.153/flora/Asplenium_trichomanes>

EKRT L. (xxxx): Asplenium trichomanes. — In: Marhold K., Ferdkova V.,
Goliasova K., Grulich V., Hodélova I., Hrouda L., Kochjarova J.,
Martonfi P., Mereda P. jun. [Eds] (2009): Urcovaci kIa¢
paprad’orastov a semennych rastlin Slovenska [Identification key of
ferns and flowering plants of the Slovak Republic]. VEDA, Bratislava
(submitted).

Popularization articles

EKRT L. & HOFHANZLOVA E. (2002): Pro¢ jsou uréité druhy vzacné —
problematika malych populaci [Why are some species rare — problems
of the small population size]. — Ochrana Pfirody 8: 242-244.

EKRT L. (2003): Za jednou z nejvétsich kapradin Evropy [Search of the
largest fern of Europe]. — Ziva 3/2003: 108—-109.

EKRT L. & ZE’{VALOVA D. (2005): Fl6ra Sumavy — skladacka. — Sprava NP a
CHKO Sumava, Vimperk.

EKRT L. (2006): Lupina mnoholistd invazni kraska nejen okrajii Sumavskych
cest [Lupinus polyphyllus — invasive plant in the Bohemian Forest]. —

v

Sumava 11: 20-21.

HORVATHOVAV V., EKRT L., SKOLEK M. & DVORAK L. (2007): Bezlesi v
krajiné¢ Sumavy — sklddacka. — Sprdva NP a CHKO Sumava, Vimperk.

EKRT L. (2007): Zéachrana unikatni lokality prstnatce Traunsteinerova [A
rescue of unique locality of Dactylorhiza traunsteineri]. — Sumava

12(3): 16-17.

SKOLEK M., EKRT L. & HORVATHOVA V. (2007): Louky, pastviny a dals{
bezlesé plochy NP Sumava [Meadows, pastures and others nonforest
sites of Sumava National Park]. — Veronica 21(5): 8-10.
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EKRT L. (2008): Vzicnd hadilka objevena na centrdlni Sumavé [Rare
Qphioglossum vulgatum found in central part of Bohemian Forest]. —
Sumava 13(1): 16-17.

EKRT L. (2008): Zvonek hadincovity — pichlavy klenot sumavského Povydii
[Campanula cervicaria — prickly jewel of Povydii in Sumava Mts]. —
Sumava 13(3): 20-21.

EKRT L., EKRTOVA E. & KOSNAR J. (2009): Mic¢ovka kulkonosna — vzacny
evropsky endemit opét soucasti nasi fléry [Pilularia globulifera — rare
european endemite rediscovered for the Czech Republic]. — Ziva
2/2009: 64-66.

PUBAL D. & EKRT L. (2009): Vstava¢ muZsky vziacny navstévnik z Alp
[Orchis mascula rare visitor from the Alps]. — Sumava 2009/jaro: 16—
17.

Book reviews

EKRT L. (2006): [Mickel J. T. & Smith A. R. (2004): Pteridophytes of
Mexico. — The New York Botanical Garden Press.]. — In: Folia
Geobotanica 41(3): 346-347.

KUCERA J. & EKRT L. (2007): [Frey W., Frahm J. P., Fischer E. & Lobin W.
(2006): The Liverworts, Mosses and Ferns of Europe; English edition
rev. and ed. Blockeel T. L. — Harley Books]. — In: Preslia 79: 21-22.

EKRT L. (xxxx): [Ranker T. A. & Haufler C. H. (2008): Biology and
Evolution of Ferns and Lycophytes. — Cambridge University Press,
Cambridge.] — Folia Geobotanica (in prep.)

Other contributions

VYDROVA A. & EKRT L. (2003): Polystichum lonchitis (L.) Roth — kaprad’
hrélovita. 106 p. — In: Anonymus: Nélezy zajimavych a novych druhti
v kvétené jizni &asti Cech IX, Sbor. Jihodes. Muz. v Ces. Bud&jovicich,
Ptir. Védy 43: 106-110.

EKRT L., KOSNAR J. & KUCERA J. (2004): Didymodon glaucus, 26 p. — In
Kucera J.[ed. ]: Zajimavé bryofloristické ndlezy IV [Interesting
bryofloristic records IV]. — Bryonora 34: 22-29.

EKRT L. (2005): Asplenium trichomanes subsp. pachyrachis (Christ) Lovis
& Reichst. — slezinik Cerveny zaktiveny. 168—-169 p. — In: Chan V.,
Lepsi M., Lepsi P. [red.]: Ndlezy zajimavych a novych druht v kvétené
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jizni &asti Cech XI. — Sbor. Jihodes. Muz. v Ces. Bud&jovicich, Piir.
Védy 45: 167-176.

EXRT L. & PUBAL D. (2008): Coeloglossum viride Hartman. — 93 p. — In:
Chan V., Lepsi M., Lepsi P. [red.]: Nalezy zajimavych a novych druha
v kvétend jizni &asti Cech XIV. — Sbor. Jihotes. Muz. v Ces.
Budg&jovicich, Piir. Védy 48: 89-107.

LEPST M., EKRT L. & LEPSi P. (2008): Polystichum Xxluerssenii (Dorfler)
Hahne — kapradina Luerssenova. — 97 p. — In: Chan V., Lepsi M., Lepsi
P. [red.]: Nilezy zajimavych a novych druhti v kvétend jizni ¢asti Cech
XIV. — Sbor. Jihoges. Muz. v Ces. Budg&jovicich, Piir. Védy 48: 89—
107.

Grant projects

2001-2004  Biosystematics investigation of the Asplenium trichomanes L.
polyploid complex in the Czech Republic. — Mattoni Awards
for Studies of Biodiversity and Conservation Biology, Faculty
of Biological Sciences, University of South Bohemia.

2004-2005 Taxonomical study of  Dryopteris  affinis  group
(Dryopteridaceae; Polypodiophyta) in the Czech Republic. —
Mattoni Awards for Studies of Biodiversity and Conservation
Biology, Faculty of Biological Sciences, University of South
Bohemia.

Conferences

2004 L. Ekrt: Revision of the Asplenium trichomanes complex in the Czech
Republic, 11. Osterreichischen Botanikertreffens, Wien, (2-8. 9.);
poster

2004 L. Ekrt: Revize polyploidniho komplexu Asplenium trichomanes
v Ceské republice, Conference of the Czech Botanical Society —
Doktorandské inspirace v botanice, Prague, (20-21. 11.); poster

2008 Hurtova J., Ekrt L. & Mihulka S.: Ecological study of invasive

species Lupinus polyphyllus in the Bohemian Forest. — Neobiota:
Towards a Synthesis, Prague, (23.-26.8.); poster
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