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This paper summarizes the present state of knowledge of the vascular plants endemic to the
KrkonoSe Mts. The species given in previous lists but excluded from the present one are also dis-
cussed together with the history of opinion of their status. Some endemics are of Holocene age, e.g.
Sorbus sudetica is the result of a past hybridization while others originated from continuous differ-
entiation of small populations over time. Some endemic species of other genera, for example,
Hieracium, Taraxacum and Alchemilla appear to be older in origin, representing relict populations
which occurred at low altitudes at least during the last glacial period. Their age is unknown, because
it is unknow, when and how they evolved.

Keywords: apomicts, Czech Republic, endemics, Krkonose, origin, Poland, small population
differentiation

Introduction

In general, outside the high mountain areas of the Alps and the Carpathians, endemic species
are relatively very rare in Central Europe. As usual, the list of endemics is dependent on tax-
onomic treatment; especially the rank of the taxon. Lists of endemics of the Czech Republic
are surprisingly rare: Hadac¢ (1977) published an annotated list, Holub et al. (1979) a list of
endemics of the Czech Republic (category Bl in their classification) and of endemics shared
with other countries (BII). Among the few endemic species occurring at lower altitudes in
the Czech Republic are Dianthus arenarius subsp. bohemicus (Novak) O. Schwarz and
Pinguicula bohemica Krajina. Several taxa, including Cerastium alsinifolium Tausch,
Knautia arvensis subsp. serpentinicola Smejkal (Stépanek 1997) and Minuartia smejkalii
Dvotakova (Dvofakova 1990) occur on serpentine. A further set of endemics, known from
river canyons or regions with treeless, usually rocky areas, includes Dianthus moravicus
(canyons of the Zeletavka, Rokytna, Jihlava and Dyje rivers in S Moravia — cf. Kovanda
1990), Cortusa matthioli subsp. moravica (Podp.) Sojak (Macocha abyss, S Moravia;
Kovanda 1992a) and a group of hybridogenous Sorbus species (Kovanda 1992b, 1996a, b).
This latter group includes S. eximia (karst area of the Cesky kras), S. bohemica (volcanic
hills of the Ceské stiedohoii highlands), S. alnifrons Kovanda (Templ$tyn in the canyon of
the Oslava river), S. gemella Kovanda (rock outcrops in the area of DzZban), S. quernea
Kovanda (rocky area in Prague, in the canyon of the Vltava river), S. hardeggensis Kovanda
(canyon of the Dyje/Thaya river) and S. rhodanthera Kovanda (isolated rocky parts of
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Chlumska hora near Manétin). Campanula gentilis Kovanda (Kovanda 2000) occurs on
rocks in SW part of Bohemia and adjacent Bavaria. In mountain areas above the timberline,
summit areas and glacial cirques were treeless during the Holocene and this allowed the sur-
vival of small and isolated populations of many species.

Of the mountain ranges in the Czech Republic, only the Sudetes extend above the tim-
berline at the altitude of 1250 m in the Krkonose and ca 1350 m in the Kralicky SnéZnik
and Hruby Jesenik. Each of these mountain ranges harbour several endemic species,
a number of which occur in all three areas, including H. schustleri Zlatnik, H. chryso-
styloides (Zahn) Chrtek jun., and H. atratum Fries (Chrtek 2004), while as indicated below
some species have more fragmented distributions.

The Kralicky Sn&Znik/Snieznik Ktodzki (Glatzer Schneeberg in German) has a very
small alpine area with an endemic species, viz. Hieracium nivimontis (Oborny & Zahn)
Chrtek jun., not found elsewhere in the Sudetes. Aconitum plicatum subsp. sudeticum
Mitka and A. x berdaui nsubsp. walasii (Mitka in Starmiihler & Mitka) Mitka (Mitka
2003) are endemic to the Krélicky SnéZnik and the Hruby Jesenik Mts, while Hieracium
uechtritzianum G. Schneider also occurs in the Krkonose (Chrtek 2004).

There are a larger number of endemics in the Hruby Jesenik Mts range (Hohe Gesenke
in German), including Campanula gelida Kovanda (Kovanda 2000), Carlina biebersteinii
subsp. sudetica Kovanda (Kovanda 2002), Dianthus carthusianorum subsp. sudeticus
Kovanda (Kovanda 1990), Plantago atrata subsp. sudetica (Pilger) Holub (Chrtek 2000)
and Poa riphaea (Aschers. et Graebn.) Fritsch (Holub 1999b), in addition to the three spe-
cies mentioned above found in the Krélicky Snéznik Mts. Several others, endemic to the
Hruby Jesenik, including H. chlorocephalum Uechtr. and Campanula rotundifolia subsp.
sudetica (Hruby) So6 (Kovanda 2000), also occur in the Krkonose.

The area of the Krkonose/Karkonosze Mts (Riesengebirge in German) is one of the re-
gions with a relatively large number of endemic taxa. Surprisingly, there have been few at-
tempts to list them and their critical evaluation has been inadequate. The first complete list
was published by Sourek (1969a, b). Some years later, Hada¢ published corrected lists in
1977 and 1983 (Hadac 1977, 1983). These two lists are not identical nor is there any dis-
cussion why some species were added or excluded. There are no complete lists for the
northern (at the end of the Second World War German, at present Polish) side of the moun-
tains. Fabiszewski (1985) accepts only two endemic taxa, Saxifraga moschata subsp.
basaltica and Campanula corcontica (= C. bohemica). Kacki et al. (2003) mention Cam-
panula bohemica, Taraxacum alpestre, Saxifraga *basaltica, Pimpinella *rupestris,
Carex pallescens var. alpestris and several Hieracium species. Pender (2003) published
a list of endemics occurring on the Polish side of the mountains. Szelag (2003) gives
a complete list of endemic species of Hieracium subgen. Hieracium. For this reason I have
prepared a list, based mainly on the ongoing revision of the Flora of the Czech Republic
and subsequent publications. I also give reasons for excluding particular species.

Results

Table 1 compares the list of endemics given by Sourek (1969a, b) and Hada& (1977, 1983)
with the list based on present knowledge. Endemic species such as Sorbus sudetica and
some Hieracium taxa are present in all three lists. However, many species have been re-
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moved and several added. This reflects ongoing changes in taxonomy and for this reason,
I think this new list will again change in the light of the results of future botanical research.

Discussion

The number of endemic taxa occurring in the Krkonose Mts is higher than in the mountain
areas of the Hruby Jesenik or Krélicky SnéZnik. The endemic taxa are concentrated in the
areas around the summit or in glacial cirques. Significantly, the frequency and size of
cirques and treeless summits is greatest in the KrkonoSe and smallest in the Kralicky
Snéznik. This clearly indicates why the Krkonose is richer in endemic species than either
of the other two ranges. The ecological explanation for the presence of treeless localities is
based on the theory of anemo-orographic systems (Jenik 1961, 1990). In the Krkonose,
there are about 10 well-developed glacial cirques, with frequent avalanches removing both
trees (especially spruce) and weathered bedrock and so making environmental conditions
less homogeneous. The influence of different rocks rich in bases, such as porphyrite, ba-
salt and limestone is, therefore, more pronounced. In the Hruby Jesenik, most of the en-
demic taxa are concentrated in two glacial cirques where frequent avalanches occur or in
summit areas nearby. In the Kralicky Snéznik there are no cirques. There is only one ava-
lanche path, with infrequent avalanches and no removal of weathered material (Krahulec
1990). Endemic Hieracium taxa are confined to the summit area.

In this section, I shall discuss the individual groups of endemics. The reasons why some
were excluded are given in the Table 1. Most of the endemics are of relatively recent origin
(see below) and for that reason their taxonomy is not stabilized. For example, it is not clear
if the populations in the KrkonoSe Mts should be considered as species or subspecies.
There is no definite criterion for such a decision and it depends on how an author views the
species concept. In the past, the prevailing philosophy of splitting tended to consider many
of them as species, but the context and comparisons with related populations led some-
times to a decrease in rank to subspecies level. One such species is Campanula bohemica
Hruby (= C. corcontica Sourek). The decision whether this taxon should be treated as
a species or subspecies is dependent on how the population from the Hruby Jesenik Mts is
evaluated from a taxonomic point of view. Campanula gelida and C. bohemica differ mor-
phologically from C. scheuchzeri from the Alps. For that reason, the Sudetic populations
are sometimes considered either to be two independent species, C. bohemica Hruby and
C. gelida Kovanda (e.g. Kovanda 2000) or one species, viz. C. bohemica with two subspe-
cies: subsp. bohemica and subsp. gelida (Kovanda) Kovanda (e.g. Kovanda 1977). A simi-
lar situation arises with the taxonomic treatment of Pedicularis sudetica Tausch, where the
population from the KrkonoSe Mts differs from those in the Arctic. For Hultén (1961) this
difference indicates subspecies; this approach was adopted by Hrouda (2000). However,
amore recent study of Arctic types (Molau & Murray 1996) concluded they are independ-
ent species and considered the populations from the Krkonose to be an endemic species,
Pedicularis sudetica s. str.

Thus, the taxonomic status of Saxifraga *basaltica is also questionable. In Central Eu-
ropean literature, S. moschata is considered to be an independent species (Braun-Blanquet
1922, Huber 1961-1966, Hrouda & Sourkova 1992, Kaplan 1995, Mirek et al. 2002). In
the first edition of Flora Europaea (Webb 1964), S. moschata is treated as an independent
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species with no subspecies. This situation changed subsequently and in the second edition
of Flora Europaea and some other treatments (Webb 1993, Webb & Gornall 1989),
S. moschata is considered to be a subspecies of another species, S. exarata Villars:
S. exarata subsp. moschata (Wulfen) Cavallier. Webb (1987) considered it to be a subspe-
cies of S. rosacea: S. rosacea subsp. moschata, with no reference to sub-subspecific cate-
gories. Even when S. moschata is considered to be an independent species, the population
from the Krkonoge is only regarded as a variety (Hrouda & Sourkova 1992). This suggests
that the small population in the Krkonose is to some degree differentiated. This is not sur-
prising considering the size of the population and its isolation, both in space and time. The
question, therefore, is whether the small difference is sufficient reason for the taxonomic
separation of particular small populations.

Another group of endemics are apomicts and belong to Hieracium subgen. Hieracium,
Taraxacum, Alchemilla and Sorbus. All belong to obligate apomictic groups and most are
so isolated that their endemic status cannot be questioned. Some of the Hieracium subgen.
Pilosella, for example, Hieracium rubrum, were also considered to be endemics. Many
others, such as those decribed by Schneider (1889—-1890), were omitted from the lists. The
taxa in this subgenus differ from those in subgen. Hieracium and this is reflected in the
evaluation of their status. In subgen. Hieracium, there is a limited number of genotypes
and newly arising genotypes are very rare, if any. In this subgenus, the apomicts behave as
full apomicts, with no traces of residual sexuality and hybridization is probably absent, or
near to absent. For that reason apomicts have stable lineages. Within the subgen. Pilosella,
hybridogenous species are relatively common, the species have a high degree of residual
sexuality, which results in the formation of not fully isolated lineages. In some morpholog-
ical types, both apomictic and fully sexual lines occur, as in H. piloselliflorum Nageli et
Peter and H. schultesii F. W. Schultz (Krahulec et al. 2004). For that reason, it is impossi-
ble to classify individual apomictic lines as independent entities, because they are not fully
isolated among themselves nor from other species. And, last but not least, many of them
are already found in other regions, e.g. H. rubrum in the Alps, Eastern Carpathians and the
Sumava Mts. In some other genera, e.g. Sorbus, hybridogenous taxa with the same paren-
tal species are often considered as independent types. However, this approach in subgen.
Pilosella would produce an unmanageable number of taxa of local importance only.

The alpine types belonging to the Hieracium subgen. Hieracium, were studied by
Zlatnik (1938, 1939) and revised recently in a series of papers by J. Chrtek jun. (Chrtek
1997, 2004, Chrtek & Marhold 1998), are mostly clearcut. Some of them do not have en-
demic status, some have and others are synomized with other species. The species from
the groups, that occur at lower altitudes have not been studied recently and their status is
questionable. In relation to this group, I consider that the plants occurring above the tim-
berline represent different taxa of the H. prenanthoides group. In my opinion, some of
them at least will be recognized as endemics in a future revision of these groups on
a broader scale.

A particular problem arises in the case of endemics such as Carex viridula subsp.
pseudoscandinavica. It is known from the 1950s and has been studied in detail but not val-
idly published. Nevertheless, the present state of knowledge of this endemic population is
relatively extensive.

Euphrasia corcontica was described on the basis of herbarium specimens only; no pop-
ulations are known to occur in Krkonose at present. For that reason, an exact evaluation of
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this endemic is impossible. Most Euphrasia are autogamic (Vitek 1998) and for that rea-
son, especially in the case of some hybridogenous types, they could easily be only short-
term evolutionary units.

I have also included Hieracium tubulosum and H. pedunculare in the list of endemics
despite the fact that they were once found also in the Jizerské hory Mts (Brautigam 2001,
Chrtek 2004). Both species were found there at a time of extensive agriculture at higher al-
titudes. The area of their occurrence is not far from localities in the KrkonoSe and both spe-
cies colonized newly formed localities. After the decline of traditional agricultural man-
agement practices both species disappeared. They were evidently introduced or colonized
the area in tandem with human activities.

About the same number of endemics are confined to localities in Poland and the Czech
Republic. Exclusively “Polish” endemics occur on basalt rocks in Maty Sniezny Kociot
(Mala Snézna Jama, Kleine Schneegrube): Alchemilla corcontica, Pimpinella *rupestris,
Saxifraga *basaltica. “Czech” endemics are not so concentrated, they occur at several lo-
calities: Carex *pseudoscandinavica, Euphrasia corcontica, Knautia *pseudolongifolia,
Minuartia corcontica and Salix lapponum var. daphneola.

With respect to habitat, all endemics are confined to areas above the timberline. Some
occur in wind-swept communities on the highest points. Most Hieracium species from
section Alpina belong to this ecological group. Taraxacum alpestre occurs in places with
a high nutrient content. Some other species of Hieracium occur near the timberline or in
cirques; taxonomically, they represent transitional types between section Alpina and spe-
cies of lower altitudes. In the case of other species, only one — Pedicularis sudetica — oc-
curs on the wet parts of summit plateaus. The other endemics are confined to glacial
cirques. They occur in wet places, e.g. Carex *pseudoscandinavica as well as in rather dry
places, e.g. Knautia *pseudolongifolia. The most specialized species with respect to sub-
strate are Saxifraga *basaltica and Pimpinella *rupestris, which are confined to areas of
isolated basalt rock in the Maty Sniezny Kociot (Mal4 SnéZna Jama) cirque. Of these en-
demic species, only Campanula bohemica has colonized man-made habitats to any great
extent, being found especially in artificial grasslands on the Czech side of the mountains
and roadside fringes enriched by nutrients. For this reason, Campanula bohemica is the
only endemic species having many localities at present, but only on the Czech side of the
mountains. In Poland it is very rare, because montane meadows are scarce and are not con-
nected to alpine areas. A similar situation occurs with some other non-endemic species,
e.g. Viola lutea subsp. sudetica. Most other endemics are rare, occurring only in a limited
number of cirques. In the past, Alchemilla corcontica temporarily colonized eutrophicated
grasslands on Bil4 louka (Weise Wiese) and in the summit area (Plocek 1985, Travnic¢ek
2005). As in the case of Hieracium tubulosum and H. pedunculare, A. corcontica disap-
peared with changes in agricultural management practices.

Another taxon, Alchemilla obtusa subsp. trapezialis Plocek, an endemic at lower alti-
tudes in the Western Sudetes, also occurs in the Krkonose (Korenov) (Plocek 1995: 269).
It is not endemic to the KrkonoSe because most of its area of distribution lies outside this
mountain range.

The age of these endemics is often discussed. They are considered to be products of
population differentiation during the Holocene. This is highly probable for sexual groups,
such as Primula, Campanula, Pimpinella, Knautia, Saxifraga and Carex. Sexuality com-
bined with isolation and small population size certainly led to genetic drift and to the evo-
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lution of all the endemics of these genera growing in the KrkonoSe Mts. The origin of the
hybridogenous Sorbus sudetica should be contemporaneous with when .
chamaemespilus (L.) Crantz and S. aria L. Crantz occurred together, probably in early Ho-
locene (cf. Kovanda 1965) or Boreal (Prochazka 1999). The case of Knautia arvensis
subsp. pseudolongifolia is also similar. This species is a diploid; at present, diploids occur
in Bohemia only in relict habitats, mainly on serpentine and in one locality in the
Krkonose in the cirque of Kotelné jamy. These diploids are considered to be relicts from
a warmer period of the Holocene, probably the Boreal (Stépanek 1989).

The situation of apomictic, especially alpine Hieracium taxa, is different. In general,
their age is not known because related sexual types currently occur only in the Eastern
Carpathians. It is highly probable that they occurred over wide areas at low altitudes dur-
ing Glacial times. At the end of the last (Weichselian/Wiirm) glaciation, some of them fol-
lowed the retreat of the continental glaciers to Northern Europe while others colonized
higher altitudes in individual mountain ranges. It was a matter of probability whether they
survived or not during the Holocene, when their populations were smaller than at present.
It is only in this way that we can explain the existing distribution pattern of individual spe-
cies. In this regard, the apomictic Hieracium species could represent relatively old lin-
eages, certainly older than the Holocene. The same scenario is probable for Taraxacum
alpestre and Alchemilla corcontica, both are alpine species with relatives in other high
mountain ranges and in Scandinavia.
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Souhrn

V ¢lanku je shrnut soucasny stav poznatki o endemismu cévnatych rostlin v Krkonosich. Je sestaven seznam ta-
xond, které jsou povazovany v soucasnosti za endemické a tento seznam je porovnan s predchozimi seznamy pub-
likovanymi J. Sourkem a E. Hadagem (tab. 1). U taxond, které byly uvedeny v seznamech t&chto autort a které
v soucasnosti nejsou za endemity povazovany, jsou uvedeny divody k jejich vypusténi, véetné citaci origindlnich
praci. Soucasti ¢lanku je i seznam literatury tykajici se jednotlivych endemickych taxond. Stru¢né je diskutovan
vyskyt endemickych typt v Krkonosich; v§echny jsou vazany na oblast nad hranici lesa, v¢etné vyskytu v karech.
Pouze druh Campanula bohemica ma v soucasnosti mnohem $irsi roz§ifeni neZ v minulosti, protoZe se vyskytuje
na desitkach lokalit na druhotnych loukach na ¢eské strané pohoii. Nékteré z endemiti vznikly diferenciaci ma-
Iych populaci pfimo v Krkono$ich béhem Holocénu. U apomiktickych druhi, zejména u rodu Hieracium, je dale-
ko pravdépodobnéjsi, Ze soucasny endemicky character se vztahuje na staré typy rozsifené v béhem glacialu

v niZ§ich polohéch, které v Holocénu ustoupily do vysSich nadmotskych vysek a zde preZily do soucasnosti.
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Appendix 1. — Important papers on endemic species

Alchemilla corcontica Plocek: Plocek 1985, 1995, Pender 2003, Travnic¢ek 2005

Campanula bohemica Hruby: Sourek 1953, Kovanda 1975a, 1977, 2000, Chejnova, Petrds & Krahulec 2000,
Krukowski, Kwiatkowski & Potocka 2000, Kwiatkowski 2001, Pender 2003

Carex pallescens var. alpestris Celak.: Kwiatkowski 2000, Pender 2003

Carex viridula Michx. subsp. “pseudoscandinavica”: Holub 1960, Havlickovéa 1983, Holub 1999a, Stursa 1983

Euphrasia corcontica (Smejkal) Smejkal & Dvordkovéa: Smejkal & Dvorakova 2001

Knautia arvensis subsp. pseudolongifolia (Szabd) O. Schwarz: Szab6 1911, gtépz’mek 1989, 1997, Stépének &
Prochazka 1999

Minuartia corcontica Dvorakova: Dvorakova 1999

Pedicularis sudetica Willd.: Kavina 1915, Limpricht 1924, Jasiewicz 1963, Kovanda 1975b, Stursa 1986,
Hendrych & Hendrychové 1989, Fabiszewski 1993, 2001, Hrouda 2000, Krukowski 1998, 2003, Krukowski,
Kwiatkowski & Potocka 2000, Molau & Murray 1996, Stursovéa & Kocianova 1996, Prochézka, Stursova &
Kocianova 1999

Pimpinella saxifraga subsp. rupestris Weide: Weide 1962, Sourek 1967, Pender 2003.

Primula elatior subsp. corcontica (Domin) Kovanda: Kovanda 1997

Saxifraga moschata subsp. basaltica Br.-Bl.: Braun-Blanquet 1922, Wojcicki 2001, Pender 2003.

Salix lapponum var. daphneola (Tausch) Wimmer: Tausch 1837, Chmelar 1972, Chmelaf & KobliZzek 1990

Sorbus sudetica (Tausch) Fritsch: Tausch 1834, Jenik 1960, 1979, Kovanda 1965, 1992b, 1998, Stursa 1985,
Jankun & Kovanda 1986, Kocianova & Stursové 1986, Prochazka 1999, Kocianova, Stursovd &
Zahradnikova 2005

Taraxacum alpestre (Tausch) DC.: Prochdzka & gtépének 1999, Pender 2003
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Hieracium alpinum agg.: most of species studied by Zlatnik (1938, 1939)
H. melanocephalum Tausch: Chrtek 1997, 2004: 572, Szelag 2003: 199.
H. tubulosum (Tausch) Tausch: Szelag 2003: 200, Chrtek 2004: 572, Brautigam 2001
H. corconticum agg. (H. nigrescens < H. prenanthoides)
H. asperulum Freyn: Szelag 2003: 204, Chrtek 2004: 604
H. corconticum Celak.: Szelag 2003: 203, Chrtek 2004: 602
H. fritzei agg. (H. alpinum > H. prenanthoides)
H. fritzei EW. Schultz: Chrtek & Marhold 1998: 188, Szelag 2003: 204, Chrtek 2004: 584
H. nigrostylum Zlatn.: Chrtek & Marhold 1998: 201, Szelag 2003: 205, Chrtek 2004: 586
H. rohlenae Zlatn.: Chrtek & Marhold 1998: 198, Szelag 2003: 205, Chrtek 2004: 586
H. schneiderianum Zlatn.: Chrtek & Marhold 1998: 194, Szelag 2003: 205, Chrtek 2004: 585
H. fritzei-saxifragum agg.
H. mariae-bornmuelleriae Zahn: Szelag 2003
H. glandulosodentatum Uechtr. (H. lachenalii — H. nigrescens): Szelag 2003, Chrtek 2004: 580
H. gombense agg. (H. epimedium — H. atratum)
H. purkynei Celak.: Chrtek 2004: 610
H. nigrescens agg. (H. alpinum > H. murorum)
H. apiculatum Tausch: Szelag 2003: 200, Chrtek 2004: 577
H. decipiens Tausch: Szelag 2003: 201, Chrtek 2004: 576
H. nigrescens Willd.: Szelag 2003: 201, Chrtek 2004: 575
H. juranum agg. (H. murorum < H. prenanthoides)
H. pseudalbinum Uechtr.: Szelag 2003: 207, Chrtek 2004: 588
H. sudeticum agg. (H. alpinum — H. prenanthoides) Szelag 2003: 209
H. pedunculare Uechtr.: Chrtek 2004: 593, Bréautigam 2001
H. alpinum < H. prenanthoides agg.
H. riphaeum Uechtr.: Szelag 2003: 209
H. riphaeum subsp. micradenophyllum Zahn: Chrtek 2004: 596
H. umbrosum agg. (H. murorum > H. prenanthoides)
H. albinum Fries: Prochdzka & Chrtek 1999, Szelag 2003, 209, Chrtek 2004: 589
H. saxifragum Fries (H. lachenalii — H. schmidtii)
H. saxifragum subsp. celakovskyanum Arvet-Touvet: Chrtek 2004: 560



