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The polyploid agamic complex in the subgenus Rubus is one of the most intricate groups in the
European flora. Sources of taxonomic complexity are polyploidy, facultative apomixis, both past
and recent hybridization followed by segregation, and ecological plasticity. We present an updated
overview of ploidy level/chromosome number in 228 representatives of the subgenus, which are
native in Europe and for which there are karyological studies. The first section is focused on new
data obtained in the Czech Republic during the last 14 years. These chromosome counts and deter-
minations of ploidy level using flow cytometry mainly concern the 19 species recently described
from Europe and 14 earlier described species that were newly recorded in the Czech Republic. The
first karyological findings are presented for 27 species, comprising triploids (2n =21, eight species),
tetraploids (2n = 28, seventeen species), pentaploids (2n = 35, one species) and hexaploids (2n =42,
one species). Rubus sendtneri Progel is the first hexaploid species to be recorded in the Czech
Republic. Currently known karyological characters of native European species are presented and
discussed in the second section. This overview involves data adopted from the recently published
Atlas Florae Europaeae, to which the new data we present in the first section was added. Ploidy level
is known only for 30% of more than 750 species recognized in Europe. Tetraploids make up 80% of
the karyologically examined species. Only three sexual diploid species are native to Europe. Trip-
loids are mainly in the series Discolores and Rubus of the section Rubus, while they are unknown in
the evolutionary derived section Corylifolii. Pentaploid species are rather less frequent in the subge-
nus Rubus, but occur more often in the section Corylifolii than in the section Rubus. The rare
hexaploids occur only in the section Corylifolii. Several cytotypes within one species is rare in
European brambles. Members of the section Corylifolii are considered to be hybrids and segrega-
tion products, which resulted from crosses between species of the section Rubus and tetraploid
R. caesius of section Caesii. In this case the pattern in the variation in the ploidy level suggests that
unreduced gametes had a role in genesis of the section Corylifolii. Taxonomy in Rubus is almost
exclusively based on morphological characters of the respective taxa. An actualized karyological
overview may increase our understanding of the processes that shaped the present structure of this
polyploid complex, namely the origin of the recent hybrids and genesis of some of the apomictic
species.

Keywords: chromosome numbers, Europe, facultative apomixis, karyological variation in sections
and series, Rubus
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Introduction

The subgenus Rubus is one of the polyploid agamic complexes belonging to one of the
most complicated taxonomic groups of flowering plants in central Europe (Asker &
Jerling 1992). The ploidy level in European species (the basic chromosome number x = 7)
ranges from diploid to hexaploid and the tetraploids are the most widespread. In Europe,
the rare diploids reproduce sexually, whereas the numerous polyploid species are faculta-
tive apomicts (Asker & Jerling 1992, Weber 1996, Thompson 1997, Kollmann et al.
2000). Sexuality in the polyploid species is highly variable (Sarhanova et al. 2012).
Interspecific hybridization, both homoploid and heteroploid, is possible, as crossing
experiments have shown (Nybom 1988). The taxa that hybridize can belong to distantly
related species (Holub 1997). Some European species are stabilized apomicts, whereas
others were formed (and are still being formed) by facultative hybridization between these
polyploid taxa, followed by segregation (Weber 1996, Holub 1997). The segregants can
restore sexuality (Nybom 1988), which increases the morphological instability in their
progenies and thus complicates the identification of the parental species (Weber 1996,
Holub 1997). Apomixis in brambles is transitional between apospory and diplospory
(Asker & Jerling 1992). Although the embryo develops asexually, the endosperm devel-
ops from a fertilized central cell (pseudogamy); so, the fertilizing pollen is essential for the
development of viable seed (Nybom 1986, Asker & Jerling 1992). Along with reproduc-
tion via seed, the species in the subgenus Rubus reproduce vegetatively by means of root-
ing of above-ground shoots (Asker & Jerling 1992) or by suckers produced by the roots
(Weber 1995). The karyological knowledge of European brambles up to the mid 1990s is
summarized by Thompson (1997). The karyological data for the whole of the genus Rubus
throughout the world are also presented there. For 194 species of the subgenus Rubus in
Europe, many of their chromosome numbers refer to plant material that originated from
the British Isles, Scandinavia and the Netherlands. Thompson (1997), based on this over-
view and the concept of the nomenclature accepted at that time, indicates that around 74%
of European species of bramble are tetraploid.

Current taxonomy of the subgenus Rubus, at least in Europe, is based on a new and
more critical approach to the classification of the species (e.g. Holub 1993, 1995, Weber
1995, 1996, Kurtto et al. 2010). A stable morphological uniqueness of the respective
biotype, occurring throughout a broader geographical range, is a pivotal requirement for
recognition of separate species. Nevertheless, the richness of species, especially in north-
western and central Europe, is high. Initial rather poor knowledge about the variation in
chromosome number in central-European species of the subgenus Rubus improved during
the 1990s. At that time, the chromosome numbers were determined using conventional
karyological techniques (Boratyfiska 1994, 1995a, b, 1996, 1997, 1998, Iwatsubo et al.
1995, Krahulcova & Holub 1997, 1998a, b, c). Including both the native and introduced
(and then naturalized) taxa in Europe, the cited papers include the chromosome numbers
of altogether 119 species from central Europe, namely Poland, Czech Republic and Ger-
many. Since the publication of these chromosome numbers, the number of species recog-
nized in Europe has increased. The recently published Atlas Florae Europaeae (Kurtto et
al. 2010) recognizes about 750 species of the subgenus Rubus, including those either
introduced or cultivated.
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Occurrence of newly described species as well as of those previously known from other
European countries over the last 20 years was confirmed for the Czech Republic. Descrip-
tion of the new species published since 1996 (for an overview see Table 1) allows us to
present here the chromosome numbers assigned to 10 new taxa, which were previously
collected by Josef Holub and Bohumil Travnic¢ek under provisional names. Chromosome
numbers for this material and for an additional six species newly recorded in the Czech
Republic, are presented in Table 1 (entry of 2n). Some of the new data on chromosomes,
presented here in detail including the localities of respective plants, were previously used
to assign chromosome numbers to six species (namely R. josholubii, R. phyllostachys,
R. perperus, R. capricollensis, R. grossus and R. sendtneri), which were presented in the
Key to the Flora of the Czech Republic (Travnicek & Havlicek 2002). Similarly, the chro-
mosome numbers of six recently described species of the series Discolores (namely
R. austroslovacus, R. flos-amygdalae, R. guttiferus, R. parthenocissus, R. pericrispatus
and R. portae-moravicae) are cited in the descriptions of the respective species, but with-
out any further details (Travni¢ek & Zazvorka 2005). The same holds for the characteriza-
tion of R. perperus and R. phyllostachys, occurrence of which in the Czech Republic was
recently recorded (Travnicek & Zazvorka 2005). All the karyological data mentioned
above were in fact based on plant material, which is presented here with detailed specifica-
tions, including the number and description of the localities of the plants sampled.

An additional set of new karyological data presented here refers to the ploidy levels in
18 species of bramble (see entry of DNA ploidy level in the Table 1), which were deter-
mined using flow cytometry. This plant material was assembled quite recently with the
aim of including all the species currently recorded in the Czech Republic for which the
ploidy level/chromosome number is still unknown.

In the final part of the paper we provide an overview of the cytotypes (ploidy levels)
currently recorded for European brambles. We discuss the pattern of variation in the pres-
ently known ploidy levels, especially the relationships within and between taxonomic cat-
egories below the subgeneric level (sections, subsections and series).

Materials and methods
Plant sampling

For the chromosome counts the apical part of one-year-old stems (shoot) was taken from
plants of each taxon at their respective localities during late summer or in autumn. Leaves
used in the flow cytometric analyses (see below) were also gathered in late summer. Indi-
vidual species were collected at from one to six localities (Table 1), depending on the
extent of their distribution. A detailed description of the localities is provided in the
Appendix 1. Herbarium specimens of the plants analysed are deposited at PRA (the plants
collected by J. Holub) and in OL (those collected by B. Travnicek).

Preparation of the chromosomes

Somatic mitoses in the apical meristem of the root tips were used for chromosome prepara-
tions. For this purpose, stems with the uppermost rooting part were cut from plants in the
field and cultivated in pots filled with garden soil in a greenhouse. Fresh root tips developing
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in the soil were collected and pretreated with a saturated solution of para-dichlorbenzene,
rinsed in water, fixed overnight in Carnoy fixative solution and macerated in 2N HCI. The
apical meristematic part was cut off and squashed in a drop of acetic carmine. A phase-con-
trast microscope was used for observation of the metaphases and chromosome counting. For
a detailed description of the complete procedure see Krahulcova & Holub (1997).

Determination of DNA ploidy level

The DNA ploidy level (for terminology see Suda et al. 2006) was determined using Partec
CyFlow ML instrument (Partec GmbH, Miinster, Germany) equipped with green laser
(532nm). Sample preparation followed Galbraith et al. (1983) using LB 01 buffer (Dolezel
et al. 1989) with modifications. Leaf tissue of sample and standard Zea mays CE-777, 2C
=5.43 pg (Lysak & Dolezel 1998) were co-chopped with razor blade in Petri dish using 1
ml of buffer (15 mM TRIS; 2 mM EDTA; 0,5 mM spermine-4HCI; 80 mM KCl; 20 mM
NaCl; 0.1 % Triton X-100; PVP 20 g/1; pH = 8,0). The suspension was filtered through
nylon mesh (42 pm) and then 300 ul of buffer was added to the solution plus 50 pl of the
stain propidium iodide (PI). After 10 minutes of incubation on ice the sample was mea-
sured (up to 3000 particles) using a flow cytometer. Peak position and coefficient of vari-
ance (CV) were calculated using FlowMax provided in instrument software. Due to high
level of metabolites causing unspecific background, gating was used for most of the Rubus
peaks. Only those histograms for which CV of the standard did not exceed 7.98% were
accepted. Mean CV value of the standard was 5.04 %. The ploidy level of each sample was
calculated from the ratio of intensity of the relative fluorescence sample/standard (FCS
ratio); this ratio was compared to that obtained for the tetraploid R. bifrons plant (FCS
ratio 0.272; for this histogram see Fig. 2D), the chromosome number of this species con-
firmed by chromosome counting is 2n = 4x = 28.

Results

This paper presents chromosome number/ploidy level of altogether 37 species of Rubus in
the subgenus Rubus (see Table 1, where also the author citation of all the species is given).
The data for 27 species are the first entries for these respective species, that for six species
are new for the Czech Republic and that for the remaining four species confirm those pub-
lished previously, but are based on plants from other localities. The chromosome number/
ploidy level was recorded for these 37 species (Table 1, Figs 1, 2), eight of which are
triploid (2n =21, FCS ratio sample/standard = 0.206 + 0.005, and most of these species are
in the section Rubus series Discolores), 24 are tetraploid (2n = 28, FCS ratio sample/ stan-
dard = 0.271 £ 0.013, and the species are in both section Rubus and section Corylifolii,
including altogether 11 series throughout the subgenus), four are pentaploid (2n =35, FCS
ratio sample/standard = 0.355 + 0.016, namely R. pedemontanus in section Rubus series
Glandulosi and three other species in the section Corylifolii) and one is hexaploid (2n =
42, namely R. sendtneri in section Corylifolii).

Relations between currently accepted names of five species (Table 1, Kurtto et al. 2010)
and their respective provisional/erroneously assigned names used in the Flora of the Czech
Republic (Holub 1995) and/or in the Key to the Flora of the Czech Republic (Travnicek &
Havlicek 2002) are as follows:
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Fig. 1. — Somatic mitoses in the genus Rubus, subgen. Rubus. A — R. guttiferus Travn. et Holub, 2n = 21; B —
R. parthenocissus Travn. et Holub, 2n = 21; C — R. pericrispatus Holub et Travn., 2n = 21; D — R. phyllostachys
P.J. Miiller, 2n = 21; E — R. perperus H. E. Weber, 2n = 21; F — R. silvae-bohemicae Travn. et Zila,2n=28; G —
R. josholubii H. E. Weber, 2n = 28; H — R. scabrosus P. J. Miiller, 2n = 28; I — R. sendtneri Progel, 2n = 42.
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Fig. 2. — Histograms of the relative DNA content of the species of Rubus studied and the reference standard (Zea
mays CE 777 = peak “Zea”), used for determining the ploidy level of all the samples: A — R. ambrosius (3x, peak
“amb”); B — R. holzfussii (4x, peak “hol”); C — R. wahlbergii (5x, peak “wah”); D — R. bifrons (4x, peak “bif”).

relative fluorescence

Species name (Table 1):
R. stimulifer Plieninger
R. scabrosus P. J. Miiller

R. holzfussii Spribille
R. bohemo-polonicus Travn. et Zielinski
R. scissus W. C. R. Watson

relative fluorescence

Earlier used provisional/erroneous name:

R. praecociformis ined. (Travnicek & Havlicek 2002)

R. fasciculatiformis H. E. Weber (Holub 1995)

R. semmonicus H. E. Weber ined. (Travni¢ek & Havli¢ek 2002)
R. pallidifrons ined. (Travni¢ek & Havli¢ek 2002)

R. radellus ined. (Travnicek & Havlicek 2002)

R. nessensis subsp. scissoides H. E. Weber, nom. inval.
(Travni¢ek & Havlicek 2002)
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Discussion
New karyological data assigned to plants from the Czech Republic

Generally, the pattern in the variation in ploidy level corresponds to that recorded previ-
ously for the same area (Krahulcova & Holub 1997, 1998a, b, c, Travnicek et al. 2000).
Namely, the tetraploid species are the most common in this subgenus; nevertheless, they
are rarer in the section Rubus series Discolores, where triploid species prevail. The
pentaploid species occur rarely in the section Rubus series Glandulosi, being rather more
frequent among the representatives of the section Corylifolii. The hexaploid chromosome
number (2n =42, Fig. 11I) recorded here for R. sendtneri is the first record of a hexaploid
species of Rubus in the Czech Republic. In fact, the hexaploid ploidy level is rare in cen-
tral-European brambles (Kurtto et al. 2010).

In some cases, the different karyological characters correspond to the taxonomic diver-
sity among morphologically similar species. For example, R. ambrosius is a triploid and in
being so differs from the morphologically similar tetraploid R. sulcatus Vest (see
Travnicek et al. 2005). In contrast, due to the pattern of karyological variation within this
subgenus, most species have the same ploidy level. Thus closely related species, such as
R. portae-moravicaelR. praecox, or R. scissus/R. nessensis W. Hall (all species tetraploid)
have the same karyological characters. Similarly, the closely related R. grossus,
R. kuleszae Zieliiski and the Czech morphotype of R. wahlbergii (= R. wahlbergii sensu
Weber 2000) are all pentaploid (Table 1, Electronic Appendix 1, Kurtto et al. 2010).

We cannot exclude that some of the previously published chromosome numbers refer
to a different, but closely related species. For example, the tetraploid ploidy level in
R. praecox was reported from Germany by Iwatsubo et al. (1995). According to the
authors cited, all karyological data published before 1995 refer to a related species,
R. armeniacus Focke, which was often confused with R. praecox. Karyological data for
R. grossus, published previously from Poland (Boratyniska 1994), refer to a recently sepa-
rated species, R. kuleszae (cf. Krahulcova & Holub 1998a). Unlike the taxonomic treat-
ment in Atlas Florae Europaeae (Kurtto et al. 2010), we treat Rubus flos-amygdalae and
Rubus montanus (both triploids in the series Discolores) as separate species. Although the
nomenclature of the R. montanus group is not completely resolved (the lectotype of
R. montanus does not provide an unambiguous interpretation of this name), we follow the
taxonomic concept of Travnicek & Zazvorka (2005), which accords with many illustra-
tions of R. montanus in recent literature (for example see Weber 1986: 241, Holub 1995:
111, Zieliniski 2004: 71-72, Henker & Kiesewetter 2009: 103). The tetraploid ploidy level
in R. constrictus was previously reported by A. Krahulcova and J. Holub for plants col-
lected from six localities in the Czech Republic (Krahulcova & Holub 1998c); on the other
hand, the triploids were reported earlier by other authors in south-western and central
Europe, outside the Czech Republic (cited in Krahulcova & Holub 1998c). However, an
additional examination of the plants collected close to the south-western border of the
Czech Republic confirmed that R. constrictus in this country is tetraploid. The data in the
literature for a triploid cytotype of R. constrictus may be more correctly attributed to
a triploid biotype of the series Discolores, because in the past R. constrictus was
occassionally confused with taxa close to the triploid R. montanus from this series. Like-
wise there are two cytotypes of R. pedemontanus recorded in Europe, namely pentaploids
and tetraploids (Electronic Appendix 1). However, also in this case, R. pedemontanus may
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be confused with a morphologically similar biotype of the series Glandulosi. Neverthe-
less, only the pentaploid cytotype of R. pedemontanus was found in the Czech Republic
(five localities hitherto, Krahulcova & Holub 1998a). The additional count of 2n = 35 pre-
sented here (Table 1) confirms the occurrence of pentaploids in this country. Using flow
cytometry, the tetraploid ploidy level is here confirmed in R. lusaticus and R. hadra-
canthos (Table 1). The previous chromosome counts for these species were published by
Krahulcova & Holub (1998a) and Krahulcova & Holub (1997), respectively.

Some of the species newly investigated here, occur only in central Europe. So far, the
tetraploid species R. stimulifer is only known from Germany, from where it was described
(Kurtto et al. 2010). The present knowledge about the distribution of the tetraploid
R. josholubii (Table 1, Fig. 1G) refers to the Czech Republic (Bohemia) (Kurtto et al. 2010).
In addition four tetraploid species, namely R. bohemiicola, R. vratnensis, R. centro-
bohemicus and R. brdensis (all described by Josef Holub), are also endemic to the Czech
Republic (Electronic Appendix 1). The following three species, the chromosome numbers
of which are reported here for the first time (Table 1), also occur in central Europe (Kurtto et
al. 2010): R. perperus (Fig. 1E), R. capricollensis and R. scabrosus (Fig. 1H).

Variation in the ploidy levels of European brambles: current state of knowledge
Extent of exploration

With respect to total number of species in individual sections, subsections and series (Table
2), this overview takes into consideration all the native European species of the subgenus
Rubus, which are accepted in Atlas Florae Europaeae (Kurtto et al. 2010), and, in addition,
R. flos-amygdalae, which is synonymized with R. montanus in the work mentioned. How-
ever, we did not include the collective heterogenous “species” R. hirtus (series Glandulosi).
The following 11 new species described after the Atlas Florae Europaeae was published, are
added: (i) sect. Rubus, subsect. Hiemales: R. dufftianus W. Jansen (ser. Discolores; Jansen
W., Haussknechtia 12: 28, 2010); R. silvae-bohemicae Holub ex Travn. et Zila (ser.
Micantes; Travni¢ek B. & Zila V., Preslia 83: 100, 2011); R. silvae-thuringiae W. Jansen
(ser. Pallidi; Jansen W., Haussknechtia 12: 36, 2010); R. schleicheriformis W. Jansen (ser.
Hystrix; Jansen W., Haussknechtia 12: 32, 2010); (ii) sect. Corylifolii, subsect. Sepincola:
R. tilioides W. Jansen et H. E. Weber (ser. Sepincola; Weber H. E., Mitt. Florist. Kart.
Sachsen-Anhalt (Halle 2010) 15: 4, 2010); R. anhaltianus H. E. Weber (ser. Sepincola,
Weber H. E., Mitt. Florist. Kart. Sachsen-Anhalt (Halle 2010) 15: 8, 2010); R. orbifrons
H. E. Weber (ser. Sepincola; Weber H. E., Mitt. Florist. Kart. Sachsen-Anhalt (Halle 2010)
15: 12, 2010); R. appropinquatus Plieninger (ser. Suberectigeni; Plieninger W., Carolinea
69: 6,2011); R. histrionicus Plieninger (ser. Subthyrsoidei; Plieninger W., Carolinea 69: 11,
2011); R. lictorum Plieninger (ser. Subcanescentes; Plieninger W., Carolinea 69: 16, 2011);
R. remotifolius Plieninger (ser. Subcanescentes; Plieninger W., Carolinea 69: 20, 2011).
Data on ploidy level published for species of the subgenus Rubus up to 2010, are
adopted according to species characterizations, as they are presented in Atlas Florae
Europaeae (Kurtto et al. 2010). To illustrate the karyological variation in European species
of bramble (Table 2, Electronic Appendix 1), we added the new data presented in this
paper in the Table 1, and also the new karyological data cited in Ryde (2011) for three
species of the sect. Corylifolii, namely R. norvegicus, R. mortensenii and R. vikensis.
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Table 2. — List of series of the subgenus Rubus (sections Rubus, Corylifolii and Caesii), the species of which are
native to Europe. Each of these series comprises at least one species with a known ploidy level. Total number of
species recognized in individual series corresponds to Kurtto et al. (2010); 11 new species, described in 2010 and
2011, are included (for detailed information see Discussion, chapter Extent of exploration). Karyological data are
adapted according to Kurtto et al. (2010), the new data presented in this paper and that by Ryde (2011) are
included. Entries on ploidy level are inferred from both the chromosome counts and flow cytometric determina-
tions of DNA content (the latter being represented by the new data in this paper and, in addition, that published by
Ryde in 2011). For detailed information about individual species see Electronic Appendix 1: the six introduced/
cultivated species presented there, namely R. canadensis, R. allegheniensis, R. armeniacus, R. laciniatus,
R. flagellaris and R. loganobatus, were not included in this Table.

Section Subsection  Series No. of species  No. of species with the different ploidy levels

Total Known 2x 3x 4x 5x 6x Mixed within species

ploidy

Rubus Rubus Nessenses 4 4 4
Rubus Rubus Rubus 30 14 6 7 1: 3x/4x
Rubus Hiemales  Discolores 76 30 2 15 13
Rubus Hiemales  Rhamnifolii 45 14 14
Rubus Hiemales  Sylvatici 76 17 17
Rubus Hiemales  Sprengeliani 15 6 1 5
Rubus Hiemales Canescentes 1 1 1
Rubus Hiemales Vestiti 54 6 6
Rubus Hiemales  Mucronati 17 6 6
Rubus Hiemales  Micantes 58 21 21
Rubus Hiemales  Anisacanthi 23 2 2
Rubus Hiemales  Radula 36 15 15
Rubus Hiemales  Pallidi 61 11 11
Rubus Hiemales  Hystrix 55 12 12
Rubus Hiemales Glandulosi 34 11 9 1: 4x/5x; 1: 4x/5x/6x
Corylifolii  Subidaeus 16 4 1 3
Corylifolii ~ Sepincola  Suberectigeni 17 7 5 1 1: 4x/6x
Corylifolii ~ Sepincola  Sepincola 24 12 12
Corylifolii ~ Sepincola  Subthyrsoidei 38 14 9 5
Corylifolii  Sepincola  Subsilvatici 12 4 3 1
Corylifolii ~ Sepincola  Subcanescentes 16 6 6
Corylifolii ~ Sepincola  Vestitiusculi 5 1 1
Corylifolii ~ Sepincola  Subradula 22 3 1 2
Corylifolii ~ Sepincola  Hystricopses 18 6 31 2
Caesii 1 1 1

Total no. 754 228 3 22183 11 5 4

Consequently, a total of 754 species of the subgenus Rubus, native to Europe, are currently
recognized (Table 2). Although information on ploidy level is available for approximately
30% of them (228 species) there are karyologically examined species for each of the 25
series (Table 2). The only three groups for which there is data for all the species are the
series Nessenses, Canescentes and the section Caesii, which are the least abundant in spe-
cies. Almost half of the species (40% and more) have been karyologically examined
within the series Rubus, Radula, Sprengeliani (all belonging to section Rubus), Suberecti-
geni and Sepincola (both belonging to section Corylifolii) (Table 2, Electronic Appendix 1).
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Pattern of variation

Tetraploids prevail among European brambles, comprising approximately 80% of the spe-
cies for which the ploidy level/chromosome number has been determined (Fig. 3). The
remaining cytotypes, arranged in order of declining abundance, are triploids, pentaploids,
hexaploids and diploids (Fig. 3). Occurrence of different cytotypes within species is rare
and has been documented in less than 2% of the species (Figs 3, 4).

If we compare the current pattern in the variation in ploidy level in European brambles
with that overviewed by Thompson (1997), certain differences are obvious. Whereas the
present frequency of tetraploid species has increased slightly (from 74.0% to 80.3%) that
of triploid species increased more than threefold (from 3.1% to 9.6%). On the other hand,
the frequency of species with infraspecific variation in ploidy level decreased strongly
(from 12.0% to 1.8%). There may be several reasons for this diference, for example, dif-
ferences in the taxonomic treatment (different criteria used to separate species). In addi-
tion, several triploid biotypes were described as species relatively recently, especially in
the series Discolores. This could have contributed to the increased frequency of triploid
species. The numbers of plants that have been examined karyologically has greatly
increased since Thompson’s review, including those of individual species from more
localities within their distribution area. Probably a substantial part of the sporadic and
“unusual” chromosome counts that were previously attributed to infraspecific variation,
were reevaluated for the Atlas Florae Europaeae (Kurtto et al. 2010) and excluded.

Most of the 15 series of the section Rubus are tetraploid (Fig. 4A). The same holds for
the section Caesii, in which there is only the tetraploid species R. caesius (Fig. 4B). Rare
diploid species in the section Rubus occur entirely in the series Discolores and
Canescentes. More abundant triploid species occur commonly in the series Rubus and
Discolores (in the latter series they are the most frequent cytotype), whereas there is an
isolated occurrence of a triploid species (R. brevistaminosus) in the series Sprengeliani.
Cytotypes above the tetraploid level are rare in the section Rubus, being always accompa-
nied by tetraploids, which co-occur within the respective species (Fig. 4A). Species with
a variable ploidy level are reported in the series Rubus (R. constrictus) and Glandulosi

. 2X
B 3x A 4.8%

2.2%
[ 4x 1.8%
5x 1.3%

0 6x 9.6%
B8 mixed

Fig. 3. — Frequency of cytotypes (ploidy levels) among 228 species of the subgenus Rubus native in Europe. For
the source of this data see Table 2.
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Fig. 4. — Frequency of species in the subgenus Rubus native in Europe based on the ploidy level within individual
intrasub-generic taxa: A —section Rubus (fifteen series comprising the subsections Rubus and Hiemales); B — sec-
tion Corylifolii (subsection Subidaeus and eight series comprising the subsection Sepincola) and the section
Caesii. Total number of species recognized in individual taxonomic entities is presented in parentheses behind
their name. For the source of this data see Table 2 and Electronic Appendix 1.

(R. pedemontanus, R. guentheri) (Electronic Appendix 1). However, it is possible that in
these cases there are incorrect taxonomic determinations. Taxonomic revision of herbar-
ium specimens of those plants that have atypical chromosome numbers is necessary: oth-
erwise, it is difficult to prove that the determinations were incorrect.
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The pattern of karyological variation in the section Corylifolii, comprising nine series,
is different (Fig. 4B). Unlike in section Rubus there are no cytotypes below the tetraploid
level in section Corylifolii. Tetraploid species prevail and they are represented in each of
the nine series of this section (Fig. 4B). Out of 57 species in the section Corylifolii exam-
ined karyologically, 40 (70%) are tetraploid (Table 2). However, there are only tetraploid
species in two of the series in this section, namely the series Sepincola and
Subcanescentes, whereas in the remaining six series and the subsection Subidaeus there
are pentaploid and/or hexaploid species in addititon to tetraploids (Table 2, Fig. 4B).
Future karyological studies may also reveal some variation in ploidy level in the currently
purely tetraploid series Sepincola and Subcanescentes, because less than half of the spe-
cies in these series have been examined (Table 2, Electronic Appendix 1). The highest
variation in ploidy level seems to occur in the series Hystricopses, in which three cytotypes
(namely tetraploids, pentaploids and hexaploids) are reported (Fig. 4B). There appears to
be little intraspecific variation in ploidy level in the section Corylifolii: the only species
recorded with more than one cytotype, is R. dissimulans of the series Suberectigeni, in
which tetraploids and hexaploids are recorded (Fig. 4B, Electronic Appendix 1).

Taxonomic and evolutionary implications

Modern taxonomic classification of the subgenus Rubus includes as species only those
biotypes, which although they may be of hybrid origin, are stabilized by apomixis (Weber
1996, Kurtto et al. 2010). Due to high expressivity of apomixis, such stabilization is usu-
ally associated with little morphological variation in the respective biotype and in most
cases its occupation of a rather broad territory (e.g. Kurtto et al. 2010). This approach
properly excludes early generations of newly formed hybrids from taxonomical classifica-
tion. In fact, the morphological diversity of such progeny may be so high, that the individ-
ual progeny from a single F, hybrid individual may be classified into several different
series (Maurer & Weber 2000). This variation seems to be consistent with sexual repro-
duction occurring in some products of interspecific hybridization of two facultatively
apomictic species (Nybom 1988, Asker & Jerling 1992).

For the reasons mentioned above, identification of parental species of stabilized
interspecific hybrids is impossible in many cases. The situation is rather easier in recent
hybrids that are intermediate between their putative parents in morphology and coexist
with them at the same locality (Holub 1997). Nevertheless, hypotheses on origin of some
intrasubgeneric taxa are still accepted. Representatives of the section Corylifolii belong to
evolutionary younger biotypes within the subgenus Rubus (Holub 1997): they are
assumed to be hybrids and segregation products of crosses between biotypes of the section
Rubus (formerly classified as “Eubati veri”’) and tetraploid R. caesius of the section Caesii
(Gustafsson 1939). Certain of the polyploid cytotypes in the subgenus Rubus could have
evolved via hybridization of specific parental cytotypes, some of which might have
belonged to other subgenera: for example, the maternal parent of the pentaploids that
prevail in subsection Subidaeus of section Corylifolii, could have originated from a cross
between the tetraploid R. caesius (subgenus Rubus) and diploid R. idaeus L. (subgenus
Idaeobatus Focke). Consequently, an unreduced female gamete of such a triploid hybrid,
fertilized by a reduced pollen from some tetraploid biotype, could give rise to pentaploid
progeny (Weber 1995). Alternatively, the unreduced tetraploid Corylifolii gametes,
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fertilized by a reduced pollen of R. idaeus, could result in the pentaploid representatives in
the section Corylifolii subsection Subidaeus, such as R. pruinosus (Gustafsson 1939).

Taxonomy of brambles is almost exclusively based on evaluation of morphological
characters. Classification of taxa into intrasubgeneric groups, namely into series, reflects
broad morphological distinctness among these groups within the subgenus (Holub 1995,
1997, Weber 1995). Nevertheless, many of the series are taxonomically not entirely
homogenous and represent rather categories that resulted from a utilitarian classification
below the subgenus level (Holub 1995). In spite of this, some of the series may reflect the
common biological character of the taxa comprising them: for example in the series
Glandulosi there are many species that have a prevalent sexuality and a great diversity of
morphotypes (Holub 1997, Sarhanova et al. 2012). The supposed polyphyletic origin of
this group (Weber 1995) needs to be confirmed. Recently, molecular tools, such as
allozymes, AFLPs and minisatellites have been used to investigate the genetic diversity of
either plants of different/similar morphotypes within/between species (e.g. Kraft &
Nybom 1995), or the seedling progenies derived from a facultatively apomictic parent
(Kollmann et al. 2000). This approach implies that the populations that share identical
genotypes should be regarded as conspecific, while the genetically different populations
may, but may not necessarily belong to one species (Kraft & Nybom 1995). However, this
approach to studying Rubus taxonomy can be very expensive, laborious and time consum-
ing. On the other hand, studies of the genetic structure of populations, which focus on the
relationships between the putative parents and their progeny, could elucidate the origin of
recently formed hybridogenous taxa (Kraft et al. 1995). Determination of the ploidy level
of the putative parents and their hybrids may provide support for the interpretation of the
origin of the derived biotypes. In this respect, the karyological survey presented here con-
tributes to the basic knowledge of the taxonomically intricate subgenus Rubus.

See www.preslia.cz for Electronic Appendix 1
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Souhrn

nomicka sloZitost a obtiZnost je zpusobena polyploidii, neGplnou (fakultativni) apomixi, projevy minulé i recent-
ni hybridizace s naslednou segregaci morfotypt a modifikaci prostfedim. Prace podava aktualizovany piehled
ploidni Grovné/poctu chromozomu u 228 druhi podrodu piivodnich v Evropé, pro néz do soucasnosti existuji ka-
ryologické tidaje. Prvni &ast &lanku se tyka novych karyologickych dat ziskanych z tzemi Ceské republiky v po-
slednich 14 letech pomoci po¢itani chromozomomii a metody prutokové cytometrie. Tyto Gdaje zahrnuji hlavné
19 druhi recentné popsanych z Evropy a 14 dfive popsanych druhil, jejichZ pitomnost byla v Ceské republice
nové objevena. Viibec prvni karyologicka data jsou uvedena pro 27 druh, tvofenych triploidy (2n = 21 — 8 druh),

tetraploidy (2n =28 — 17 druht), pentaploidem (2n = 35 — 1 druh) a hexaploidem (2n =42 — 1 druh). Rubus sendtneri
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Progel je prvnim hexaploidnim druhem zjisténym v Ceské republice. Ve druhé Eésti publikace jsou prezentovany
a diskutovany dosud znamé karyologické charakteristiky druhti ptivodnich v Evropé. Tento piehled obsahuje data
prevzata z dila Atlas Florae Europaeae (Kurtto et al. 2010) a nova data prezentovana v prvni ¢asti ¢lanku. Stupen
ploidie je dosud znam u 30 % druhti z celkového mnoZzstvi vice nez 750, které jsou dnes v Evropé uznavany. Tetra-
ploidni druhy (2n = 28) pfitom tvoii 80 % z karyologicky prozkoumanych druhi. Jsou zndmy pouze tfi diploidni
sexudlni druhy, které jsou v Evropé puvodni. Triploidi jsou soustiedéni hlavné do série Discolores a Rubus v sekci
Rubus, zatimco se vibec nevyskytuji v evoluéné odvozenéjsi sekci Corylifolii. Pentaploidni druhy jsou v podrodu
Rubus méné Casté; prece se vSak vyskytuji Castéji v sekci Corylifolii neZ v sekci Rubus. Vzécni hexaploidi jsou
znami pouze v sekci Corylifolii. Diferenciace jednoho druhu do vice cytotypt je u evropskych ostruzinikti velmi
vzacnd. Zastupci sekee Corylifolii jsou pokladani za produkty hybridizace a segregace vzniklé z kiiZeni mezi za-
stupci sekce Rubus a tetraploidniho druhu R. caesius (sekce Caesii). Obraz variability v ploidii pfedpoklada
v tomto piipadé Gcast neredukovanych gamet pfi vytvareni zastupct sekce Corylifolii. Taxonomie ostruziniki je
téméf vyhradné zaloZena na morfologickych znacich pfislusnych taxont. Zde prezentovany karyologicky pie-
hled muiZe prispét k pochopeni procesu, které formovaly soucasnou strukturu polyploidniho komplexu, zajména
pak pochopeni puivodu recentnich hybridd, ale i nékterych hybridogennich apomiktickych mikrospecii.
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Appendix 1. - List of localities where the plants were collected (the species are arranged alphabetically).

Rubus ambrosius. 1. S Bohemia; distr. Strakonice; woodland edge of the forest road 0.7 km SE of Kojec¢in village,
ca. 5.5 km WNW of Bavorov town, 550 m a.s.l., 49°07'57"N, 14°00'03"E. Coll. B. Travnic¢ek 1. 9. 2011 (OL,
R222/11). 2. N Bohemia; distr. Litoméfice; in the wood near the road 0.9 km NNE of Hrdly village, ca. 2.5 km SE
of Terezin, 160 m a.s.l., 50°29'36"N, 14°10'42"E. Coll. B. Travnicek 4. 9. 2011 (OL, R262/11). 3. N Moravia;
distr. Opava; in the wood near the road 1.5 km WSW of the village §ilhef0vice, ca. 5 km NE of Hluc¢in, 260 m
a.s.l., 49°5521"N, 18°15'02"E (locus classicus of the species). Coll. B. Travnicek 6. 9. 2011 (OL, R272/11).

Rubus austroslovacus. 1. E Moravia; distr. Zlin; Zlinské vrchy Hills, beside the road 1 km SSE of the SE
periphery of the village Kudlov (now a part of Zlin), 420 m a.s.1.,49°11'30"N, 17°42'00"E. Coll. B. Travnicek 23.
10.1997. 2. E Moravia; distr. Zlin; Hostynské vrchy Hills, at the edge of the wood on the NE periphery of the vil-
lage Velikova, 390 m a.s.l., 49°17'00"N, 17°45'S0"E. Coll. B. Travnicek and A. Krahulcova 17. 10. 1996. 3.
S Moravia; distr. Uherské Hradité; edge of woodland beside the road between the village Bfezolupy and Sarovy
settlement, ca. 1.8 km NNE of the village Biezolupy, 230 m a.s.l., 49°08'00"N, 17°35'50"E. Coll. B. Travnicek
and A. Krahulcova 17. 10. 1996.

Rubus bohemo-polonicus. 1. C Bohemia; distr. Rakovnik; woodland edge 0.8 km NW of the village
Novosedly, ca 10 km S of Rakovnik, 430 m a.s.l., 50°00'52"N, 13°44'48"E. Coll. B. Travni¢ek 4. 9. 2011 (OL,
R256/11). 2. E Bohemia; distr. Svitavy; in the wood along forest road 1.6 km SSE of the village Pohodli, ca. 7 km
S of Litomysl, 440 m a.s.1., 49°48'22"N, 16°18'07"E. Coll. B. Travni¢ek 5. 9. 2011 (OL, R268/11). 3. N Moravia;
distr. Opava; in wood near the road between the villages of Brumovice and Sosnové, 2.1 km SSE of the village
Ublo, 360 m a.s.1., 50°00'14"N, 17°42'25"E. Coll. B. Travnitek 6. 9. 2011 (OL, R278/11).

Rubus capricollensis. 1. S Moravia; distr. Brno-venkov [Brno-country district]; along woodland path 1.7 km
ENE of the village I'Jjezd (ca. 11 km WNW of Rosice town), 510 m a.s.l., 49°13'50"N, 16°16'40"E. Coll. B.
Travnic¢ek and A. Krahulcové 18. 10. 1996. 2. C Moravia; distr. Prostéjov; along woodland path at the clearing 1
km NW of the village Prostéjovicky, 410 m a.s.1., 49°26'00"N, 16°59'00"E. Coll. B. Travnicek and A. Krahulcova
16.10. 1996. 3. C Moravia, distr. Prostéjov; at edge of woodland at the crossing 0.3 km SE of the place “Zamecek”
SW of the village Hluchov, 350 m a.s.1., 49°31'S0"N, 16°58'30"E. Coll. B. Travni¢ek and A. Krahulcova 16. 10.
1996.

Rubus chaerophylloides. 1. S Bohemia; distr. Ceské Budgjovice; in wood 1.2 km NNW of the village Hosin
ca. 2.5 km ESE of Hluboka nad Vltavou, 460 m a.s.1., 49°02'52"N, 14°28'15"E. Coll. B. Travnicek 1.9.2011 (OL,
R227/11). 2. S Bohemia; distr. Ceské Budéjovice; in wood 0.3 km S of Kalisté settlement, ca. 4 km SE of
Rudolfov, 510 m a.s.l., 48°57'46"N, 14°34'26"E. Coll. B. Travni¢ek 2.9. 2011 (OL, R253/11). 3. S Moravia; distr.
Blansko; at edge of woodland along the road between the villages of Senetarov and Podomi, 1.1 km SE of the vil-
lage Senetafov, 560 m a.s.l., 49°20'49"N, 16°49'10"E. Coll. B. Travnicek 8. 9. 2011 (OL, R287/11).

Rubus constrictus. 1. SW Bohemia; distr. DomaZlice; in a ditch along the road between the villages of Ceska
Kubice and Spélenec, 1.3 km E of the village Ceska Kubice, 530 m a.s.l., 49°22'00"N, 12°52'40"E. Coll. J. Holub
and A. Krahulcova 12. 10. 1998.

Rubus curvaciculatus. 1. C Bohemia; distr. Rakovnik; scrub between the road and railway 0.7 km NE of the
village Luzna I1, ca. 5.5 km NE of Rakovnik, 380 m a.s.l., 50°08'42"N, 13°46'35"E. Coll. B. Travnic¢ek 4. 9. 2011
(OL, R258/11). 2. C Bohemia; distr. Rakovnik; at the edge of the woodland along the forest road 1.5 km E of the
village Srbec, ca. 8 km N od Nové Straseci, 310 m a.s.l., 50°13'36"N, 13°54'15"E. Coll. B. Travnicek 4. 9. 2011
(OL, R260/11).

Rubus flos-amygdalae. 1. C Bohemia; distr. Mlad4 Boleslav; the protected landscape area Cesky raj; in the
wood beside the road 1.2 km SE of the village Zehrov, 290 ma.s.l., 50°31'30"N, 15°06'30"E. Coll. J. Holub and A.
Krahulcova 7. 8. 1996. 2. C Bohemia; distr. Kolin; clearing in woods in the valley NW of the village Kostelec nad
Cern}’/mi Lesy, 345 ma.s.1.,50°00'10"N, 14°51'20"E. Coll. J. Holub 14. 10. 1995. 3. C Bohemia; distr. Pfibram; at
the edge of woodland situated in the SE foothills of Rohatec hill (517m) near the village Borotice, 400 m a.s.1.,
49°44'10"N, 14°17'50"E. Coll. J. Holub and A. Krahulcova 2. 10. 1996. 4. N Moravia (Moravian Silesia); distr.
Karvina; the village Albrechtice, at the edge of woodland Loucky les close to the railway, ca. 2.2 km E of the rail-
way station, 280 m a.s.1.,49°47'40"N, 18°33'30"E. Coll. B. Travnicek 10. 10. 1996. 5. C Moravia; distr. Kroméfiz;
Chropyné town, in clearing in the wood Rasina ca. 2 km NE of the railway station, 190 m a.s.1., 49°23'00"N,
17°23'00"E. Coll. B. Travnicek 8. 10. 1996.

Rubus grossus. 1. S Bohemia; distr. Strakonice; at the edge of woodland along the road 0.5 km NW of the vil-
lage Trebohostice , 500 m a.s.1.,49°20'20"N, 13°5120"E. Coll. J. Holub, V. Zilaand A. Krahulcova 1. 10. 1998. 2.
SW Bohemia; distr. Klatovy; at the edge of woodland below the road in the western part of Karlovecky hibet
ridge, 1.75 km NNW of the village Kejnice S of Horazdovice, 560 m a.s.l., 49°17'00"N, 13°41'30"E. Coll. J.
Holub, V. Zila and A. Krahulcova 1. 10. 1998.
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Rubus guttiferus. 1. S Bohemia; distr. Strakonice; at the edge of woodland on the E slope of Zamek hill (520
m) 1 km NW of the village Nemétice, ca. 4.5 km NNW of Volyné, 500 m a.s.1., 49°12'10"N, 13°52"20"E. Coll. J.
Holub and A. Krahulcova 3. 10. 1996. 2. SW Bohemia; distr. Domazlice; beside the road 0.5 km SW of the village
Pocinovice, ca. 8 km SE of Kdyné, 450 m a.s.1., 49°20'20"N, 13°07'30"E. Coll. J. Holub and A. Krahulcova 4. 10.
1996. 3. SW Moravia; distr. Trebic; at the edge of woodland along the road between the villages of Slavétice and
Kramolin, 1.5 km NNE of the village Slavétice, 410 m a.s.1., 49°06'50"N, 16°07'10"E. Coll. B. Travnicek and A.
Krahulcova 18. 10. 1996. 4. C Moravia; distr. Olomouc; at the edge of woodland on the north-eastern periphery of
the village Loucka, 370 m a.s.l., 49°39'40"N, 17°01'20"E. Coll. B. Travni¢ek and A. Krahulcova 16. 10. 1996.

Rubus hadracanthos. 1. C Bohemia; distr. Pfibram; scrub along the road 0.7 km SSW of Cholin settlement,
ca. 9.5km NW of Sedl¢any, 310 m a.s.1.,49°42'40"N, 14°19'46"E. Coll. B. Travnic¢ek 4.9.2011 (OL, R254/11).

Rubus holzfussii. 1. S Moravia; distr. Blansko; at the edge of woodland at the road between the villages of
Ceskovice and Obirka, 0.8 km NE of the village Ce§kovice, ca. 3 km NE of Blansko, 500 m a.s.l., 49°22'45"N,
16°41'06"E. Coll. B. Travnicek 5. 9. 2011 (OL, R270/11). 2. S Moravia; distr. Brno — mé&sto [Brno — City]; at the
edge of woodland near the NW margin of the village Ijtéchov, ca. 2.5 km W(-WSW) of Adamov, 490 m a.s.1.,
49°1727"N, 16°37'42"E. . Coll. B. Travnicek 8. 9.2011 (OL, R289/11). 3. N Moravia; distr. Opava; in the wood
near the road between the villages of Brumovice and Sosnovd, 2.1 km SSE of the village Ijblo, 360 m a.s.l.,
50°00'14"N, 17°42'25"E. Coll. B. Travni¢ek 6. 9. 2011 (OL, R277/11).

Rubus josholubii. 1. C Bohemia; distr. Praha — vychod [Prague — East]; along the road in the wood 0.5 km W
of the village Vojkov near Riéany, 430 m a.s.l., 49°59'10"N, 14°41'40"E. Coll. J. Holub and A. Krahulcova 7. 8.
1996. 2. NE Bohemia; distr. Trutnov; in the wood along the road near the crossing, ca. 1.5 km E of the village
Horni Dehtov, 400 m a.s.1., 50°25'30"N, 15°45'30"E. Coll. J. Holub and A. Krahulcova 16. 9. 1997.

Rubus kletensis. 1. S Bohemia; distr. Strakonice; at the edge of woodland along the road 1.3 km ESE of the vil-
lage Hlupin, ca. 9 km E of HoraZdovice, 490 m a.s.1.,49°19'53"N, 13°49'31"E. Coll. B. Travnicek 1.9.2011 (OL,
R220/11). 2. S Bohemia; distr. Cesky Krumlov; ruderal place 1.1 km E(-ENE) from the railway station of the vil-
lage Zlatd Koruna, NE of ffesk}’f Krumlov, 450 m a.s.l., 48°51'07"N, 14°21'59"E. Coll. B. Travnicek 1. 9. 2011
(OL, R231/11). 3. S Bohemia; distr. Cesk}’/ Krumlov; scrub along the road 0.9 km NE of the village Mfi¢, SW of
Ceské Budgjovice, 540 m a.s.l., 48°54'45"N, 14°20'21"E. Coll. B. Travnicek 2. 9. 2011 (OL, R235/11).

Rubus lucentifolius. 1. N Moravia; distr. Bruntal; at the edge of woodland 0.8 km NW of the church in the vil-
lage Janov, ca. 5.5 km E of Zlaté Hory, 480 m a.s.1., 50°15'10"N, 17°2829"E. Coll. B. Travnicek 6. 9. 2011 (OL,
R282/11). In the Czech Republic, this species was discovered for the first time by J. Hadinec, R. Hlavac¢ek and B.
Travnicek in 2011.

Rubus lusaticus. 1. N Bohemia; distr. D&Cin; in the wood on the SE slope of RiiZzovsky vrch hill (619 m) 1.2
km SW of the church in the village Srbskd Kamenice, ca. 6.5 km NW of Ceska Kamenice, 340 m a.s.l.,
50°49'33"N, 14°20'18"E. Coll. B. Travni¢ek 4. 9. 2011 (OL, R264/11).

Rubus muhelicus. 1. S Bohemia; distr. Ceské Budgjovice; in S part of Rudolfiv Kout wood 1.3 km ENE of the
village Munice, ca. 1.5 km NNW of Hlubok4 nad Vltavou, 420 m a.s.l., 49°03'52"N, 14°2527"E. Coll. B.
Travnicek 1.9.2011 (OL, R228/11). 2. S Bohemia; distr. Cesk}’/ Krumlov; in wood near Konopac settlement 1.0
km W of PleSovice settlement, ca. 5.5 km NNE of (fesk)’l Krumlov, 640 ma.s.l.,48°51'45"N, 14°20'23"E. Coll. B.
Travnicek 2. 9. 2011 (OL, R233/11). 3. S Bohemia; distr. Ceské Budéjovice; scrub along the road 0.5 km SW of
the village Straniany, S of Ceské Budéjovice, 450 m a.s.l., 48°53'09"N, 14°29'55"E. Coll. B. Travnicek 2. 9. 2011
(OL,R239/11).4. S Bohemia; distr. Ceské Budéjovice; at the edge of woodland along the road 1.8 km E of the vil-
lage Cakov, W of Ceské Bud&jovice, 450 m a.s.1., 48°58'47"N, 14°20'02"E. Coll. B. Travnicek 14. 8. 2008 (OL,
R51/08).

Rubus parthenocissus. 1. C Bohemia; distr. Praha — zapad [Prague — West]; along the road at the edge of
woodland ca. 0.75 km N of the village Slapy, SE of Vyhlidka hill (437 m), 410 m a.s.l., 49°4920"N, 14°23'50"E.
Coll. J. Holub and A. Krahulcova 2. 10. 1996. 2. C Bohemia; distr. BeneSov; Zivoh0§t’, in wood W of the village.
Coll. J. Holub 28. 10. 1995. 3. E Bohemia; distr. Rychnov nad KnéZnou; in the wood Zadusni les ca. 0.5 km NNE
of the village Vodérady S of Dobruska, 350 m a.s.l., 50°12'50"N, 16°09'30"E. Coll. J. Holub and A. Krahulcova
27.9.1996.4. S Moravia; distr. Kroméfiz; Chfiby Hills; along path in the wood close to Bun¢ 4 km SEE of the vil-
lage Rostin, 490 m a.s.l., 49°10'50"N, 17°20'50"E. Coll. B. Travnicek and A. Krahulcova 16. 10. 1996.

Rubus passaviensis. 1. S Bohemia; distr. Cesk)’/ Krumlov; in wood 0.4 km NE of the village MalCice, ca. 6 km
ESE of Cesky Krumlov, 580 m a.s.l., 48°47'54"N, 14°23'37"E. Coll. B. Travnicek 2. 9. 2011 (OL, R250/11).

Rubus pedemontanus. 1. C Bohemia; distr. Kladno; KoZova hora hill, in wood ca. 1 km NNE of the excursion
restaurant, 420 m a.s.l., 50°07'20"N, 14°06'50"E. Coll. J. Holub and A. Krahulcova 29. 10. 1996.

Rubus pericrispatus. 1. C Bohemia; distr. BeneSov; in wood along the road between the villages of Ostfedek
and DiviSov, ca. 2.5 km NNW of the village DiviSov, 420 m a.s.1., 49°48'40"N, 14°51'40"E. Coll. J. Holub and A.
Krahulcova 13. 10. 1995. 2. E Bohemia; distr. Chrudim; along road between the towns of Caslav and Chrudim, at
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the sharp bend N of the village Podhorany u Ronova, 350 m a.s.1., 49°56'40"N, 15°32"20"E. Coll. J. Holub and A.
Krahulcova 27. 9. 1996. 3. C Moravia; distr. Zlin; at the edge of a clearing in the wood at Paseky, ca. 1.5 km SSE
of Paseky settlement near the village Bohuslavice u Zlina, 370 m a.s.l., 49°49'10"N, 17°38'S0"E. Coll. B.
Travnic¢ek and A. Krahulcové 17. 10. 1996. 4. C Moravia; distr. Olomouc; at the edge of woodland 0.8 km SEE of
the village Tovét, 300 m a.s.1., 49°3820"N, 17°20'00"E. Coll. B. Travnicek 3. 10. 1996.

Rubus perpedatus. 1. SW Bohemia; distr. DomaZzlice; along the road at the edge of woodland 0.3 km NE of
Spélenecek settlement, ca. 9 km SSW of Domazlice, 560 m a.s.1., 49°22'04"N, 12°53'07"E. Coll. B. Travnicek 1.
9.2011 (OL, R218/11). 2. SW Bohemia; distr. DomaZlice; at thew edge of woodland along the road between the
villages of VSeruby and Pomezi, 0.9 km NW of the village Pomezi, 470 m a.s.1., 49°19'58"N, 13°00'11"E. Coll.
B. Travnicek 1.9.2011 (OL, R219/11). 3. SW Bohemia; distr. Klatovy; the woodland at the way of the Cross near
the N margin of the village Hory Matky BoZi, ca. 7km NW of SuSice, 695 m a.s.1.,49°16'13"N, 13°26'06"E. Coll.
B. Travnicek 13. 9. 2008 (OL, R64/08).

Rubus perperus. 1. C Bohemia; distr. Pfibram; between the settlements of EvZenov and Kiesin, NW of the vil-
lage Jince, 49°47'50"N, 13°57'20". Coll. J. Holub 19. 11. 1994. 2. C Bohemia; distr. Pfibram; in wood W of the
village Felbabka close to the entrance to the military area, ca. 4 km SE of Horovice, 450 m a.s.1., 49°48'50"N,
13°56"20"E. Coll. J. Holub and A. Krahulcova 27. 10. 1995. 3. C Bohemia; distr. Praha — zapad [Prague — West];
along the road at the edge of woodland ca. 0.75 km N of the village Slapy, SE of Vyhlidka hill (437 m), 410 m
a.s.l., 49°4920"N, 14°23'50"E. Coll. J. Holub and A. Krahulcova 2. 10. 1996. 4. S Bohemia; distr. Prachatice; at
the edge of Carouse wood ca. 1.5 km NNE of Budkov settlement NE of the village Husinec, 500 m a.s.l.,
49°05'10"N, 14°01'10"E. Coll. J. Holub and A. Krahulcova 3. 10. 1996. 5. N Bohemia; distr. DéCin; town of
Décin, beside the road above the railway in the suburb of Prostfedni Zleb, ca. 0.5 km S of the mouth of Certova
Voda brook, 140 m a.s.1., 50°48'50"N, 14°13'20"E. Coll. J. Holub and A. Krahulcova 10. 10. 1996. 6. S Moravia;
distr. Uherské Hradisté; Chfiby hills, at the edge of woodland in the area of Paseky settlement, ca. 1.7 km NNW of
the village Stiibrnice, 360 m a.s.1.,49°0420"N, 17°18'10"E. Coll. B. Travni¢ek and A. Krahulcové 17. 10. 1996.

Rubus phyllostachys. 1. C Moravia; distr. Olomouc;at the edge of woodland 0.8 km SEE of the village Tovér ,
300 m a.s.l., 49°3820"N, 17°20'00"E. Coll. B. Travnicek 3. 10. 1996. 2. E Moravia; distr. Zlin; Zlinské vrchy
Hills, beside the road 0.8 km SSE of SE periphery of the village Kudlov (now a part of Zlin), 440 m a.s.l.,
49°11'40"N, 17°42'00"E. Coll. B. Travnicek 23. 10. 1997. 3. S Moravia; distr. Hodonin; the village Bohuslavice N
of Kyjov, in scrubby vegetation on a slope situated 0.4 km SW of the railway station, 240 m a.s.l., 49°03'10"N,
17°07'10"E. Coll. B. Travni¢ek and A. Krahulcova 17. 10. 1996.

Rubus portae-moravicae. 1. C Moravia; distr. Pferov; at the edge of woodland along the road 1 km WNW of
Zamecky kopec hill (359 m) situated W of the village Veselicko, 330 m a.s.l., 49°32"20"N, 17°29'30"E. Coll. B.
Travnicek 10. 10. 1996. 2. C Moravia; distr. Pferov; in scrubby vegetation along the road 0.7 km W of the village
Bohuslavky, 330 m a.s.1.,49°33'50"N, 17°33'30"E. Coll. B. Travnicek 10. 10. 1996. 3. C Moravia; distr. Pferov; in
scrubby vegetation along the road 1 km NNW of the village Loucka, 340 m a.s.1., 49°34'00"N, 17°35'10"E. Coll.
B. Travnicek 10. 10. 1996.

Rubus posnaniensis. 1. N Moravia; distr. Bruntal; at the edge of woodland along the forest road 0.8 km NNW
of the village Biskupice, ca. 3.5 km NE of Mé&sto Albrechtice, 490 m a.s.l., 50°10'59"N, 17°36"23"E Coll. B.
Travnicek 6. 9. 2011 (OL, R280/11). 2. C Moravia; distr. Olomouc; at the edge of woodland along the road
between the villages of Bouzov and Podoli, 1.1 km W of the village Podoli, ca. 4.5 km SSW of Lostice, 360 m
a.s.l., 49°4226"N, 16°54'18"E. Coll. B. Travni¢ek 6. 9. 2011 (OL, R286/11). 3. S Moravia; distr. Blansko; in
a forest glade 0.7 km ESE of the village Bukovinka, ca. 11 km NNW of Rousinov, 530 m a.s.l., 49°1727"N,
16°48'37"E. Coll. B. Travnicek 8. 9. 2011 (OL, R288/11).

Rubus praecox. 1. S Bohemia; distr. Strakonice; at the edge of woodland along the forest road 1.4 km SE of
the village Kojecin, ca. 5 km WNW of Bavorov, 550 m a.s.l., 49°07'49"N, 14°00'33"E. Coll. B. Travnicek 1. 9.
2011 (OL, R223/11). 2. SE Moravia; distr. Uherské Hradisté; Chriby Hills; at the edge of woodland beside the
road 1.3 km SW of Chrasté hill (394 m), situated NW of the village Buchlovice, 350 m a.s.l., 49°05'50"N,
17°19'00"E. Coll. B. Travnicek and A. Krahulcovéd 17. 10. 1996. 3. SE Moravia; distr. Uherské Hradisté; Chriby
Hills; at the edge of a grove in Paseky settlement, 1.4 km NW of the village Stfibrnice, 400 m a.s.1., 49°04'00"N,
17°17'50"E. Coll. B. Travnicek and A. Krahulcova 17. 10. 1996. 4. E Moravia; distr. Zlin; Zlinské vrchy Hills;
along the dirt track 0.5 km SE of the northern periphery of the village Kudlov (now a part of Zlin), 400 m a.s.l.,
49°12'40"N, 17°4120"E. Coll. B. Travnicek 23. 10. 1997.

Rubus pruinosus. 1. C Bohemia; distr. Pfibram; scrub along the road 0.7 km SSW of Cholin settlement, ca. 9.5
km NW of SedlI¢any, 310 m a.s.l., 49°42'40"N, 14°19'46"E. Coll. B. Travnicek 4. 9. 2011 (OL, R255/11).

Rubus scabrosus. 1. SW Bohemia; distr. Domazlice; Cesk)’/ les Mts, in the wood Drahotinsky les along the
road between the villages of PobéZovice and Drahotin, 480 m a.s.1.,49°31'00"N, 12°47'10"E. Coll. J. Holub 17. 9.
1994. 2. SW Bohemia; distr. Domazlice; Cesk}’f les Mts, along the road 0.4 km W of the village of Hora Sv.
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Vaclava, 610 m a.s.l.,49°31'14"N, 12°44'04"E. Coll. J. Holub and P. Havli¢ek 18. 10. 1997. 3. SW Bohemia; distr.
Domazlice; Cesky les Mts close to small ponds on the E periphery of the village Pivoii, 570 m a.s.1., 49°29'10"N,
12°44'40"E. Coll. J. Holub 18. 10. 1997.

Rubus scissus. 1. S Bohemia; distr. Ceské Budéjovice; in wood 0.8 km NE of the village Borovnice, SE of
Ceské Bud&jovice, 450 m a.s.1., 48°54'59"N, 14°31'50"E. Coll. B. Travnitek 2.9.2011 (OL, R241/11).2. S Bohe-
mia; distr. Ceské Bud&jovice; scrub along the road 1.0 km NW of Sejby settlement, ca. 6.5 km SSW(-S) of Nové
Hrady, 600 m a.s.l., 48°44'00"N, 14°45'56"E. Coll. B. Travnicek 2. 9. 2011 (OL, R243/11). 3. N Moravia; distr.
Opava; in the wood along the road 0.5 km NE of Svoboda settlement, ca. 4.5 km N of Kravare, 270 m a.s.l.,
49°5825"N, 18°01'00"E. Coll. B. Travnicek 6. 9. 2011 (OL, R275/11).

Rubus sendtneri. 1. SW Bohemia; distr. DomaZlice; at the edge of woodland along the road between the vil-
lages of Pobé&Zovice and Hostouri, 2.5 km NNW of the village Pob&Zovice, 450 m a.s.1., 49°32'00"N, 12°47'50"E.
Coll. J. Holub and A. Krahulcova 12. 10. 1998. 2. SW Bohemia; distr. Domazlice; éesky les Mts; at the edge of
woodland close to parking area at the excursion resort Vyhledy, situated 2.5 km SSW of Klen&i p. Cerchovem vil-
lage, 700 m a.s.1., 49°24'50"N, 12°48'20"E. Coll. J. Holub and A. Krahulcova 12. 10. 1998. 3. SW Bohemia; distr.
Domazlice; in the wood along the road on the SSW foothill of Jezvinec hill (739 m), close to gamekeeper's lodge,
2.5 km SW of the village Orlovice, 570 m a.s.l., 49°19'00"N, 13°04'10"E. Coll. J. Holub and A. Krahulcova 12.
10. 1998. 4. SW Bohemia; distr. Domazlice; along the road in the NEE periphery of Plané settlement situated 8
km NWW of the village Nyrsko, 480 m a.s.l., 49°19'30"N, 13°02'20"E. Coll. J. Holub and A. Krahulcova 12. 10.
1998.

Rubus siemianicensis. 1. N Moravia, distr. Opava; in wood near the SW margin of the village Bobrovniky, ca.
3 km SSE of Hlu¢in, 290 m a.s.l., 49°52'09"N, 18°12'10"E. Coll. B. Travni¢ek 6. 9. 2011 (OL, R271/11). 2. N
Moravia; distr. Opava; in wood near the road 1.5 km WSW of the village gilhefovice, ca. 5 km NE of Hlu¢in, 260
m a.s.l., 49°55221"N, 18°15'02"E. Coll. B. Travni¢ek 6. 9. 2011 (OL, R273/11). 3. N Moravia; distr. Opava; in
wood near the road between the villages of Brumovice and Sosnov4, 2.1 km SSE of the village I'Jblo, 360ma.s.l.,
50°00'14"N, 17°42'25"E. Coll. B. Travni¢ek 6.9.2011 (OL, R276/11). 4. N Moravia; distr. Bruntal; at the edge of
woodland along the forest road 0.8 km NNW of the village Biskupice, ca. 3.5 km NE of Mésto Albrechtice, 490 m
a.s.l., 50°10'59"N, 17°36'23"E Coll. B. Travniek 6. 9. 2011 (OL, R281/11). 5. W Moravia; distr. Zd4r nad
Sazavou; at the edge of woodland along the forest road 0.9 km S of Ondrusky settlement, ca. 6 km NNW of Velka
Bites, 530 m a.s.1., 49°2021"N, 16°11'37"E. Coll. B. Travnicek 8. 9. 2011 (OL, R295/11).

Rubus silvae-bohemicae. 1. SW Bohemia; distr. DomaZlice; Cesk)’/ les Mts, along the road in the wood
Drahotinsky les 1.5 km WNW of the village PobéZovice, ca. 12 km NW of DomaZlice, 480 m a.s.1., 49°31'00"N,
12°47'00"E. Coll. J. Holub and A. Krahulcova 4. 10. 1996. 2. SW Bohemia; distr. DomaZlice; (Vlesk)’l les Mts,
beside the road in the wood Zavistsky les 0.75 km E of the village Zavist, 630 m a.s.l., 49°29'30"N, 12°41'50"E.
Coll. J. Holub and A. Krahulcova 4. 10. 1996. 3. SW Bohemia; distr. DomaZlice; Cesk)’f les Mts, beside the road
0.5 km NE of Pivon settlement, close to cemetery, ca. 5.5 km SW of the village PobéZovice, 620 m a.s.l.,
49°2920"N, 12°44'50"E. Coll. J. Holub and P. Havli¢ek 18. 10. 1997.

Rubus silvae-norticae. 1. S Bohemia; distr. Ceské Bud&jovice; at the edge of woodland along the road 0.5 km
S of road bridge in the village BorSov nad VlItavou, SSW of Ceské Budéjovice, 440 m a.s.l., 48°55'06"N,
14°26'08"E. Coll. B. Travnicek 1.9.2011 (OL, R230/11). 2. S Bohemia; distr. (fesk)’l Krumlov; ruderal place near
the crossroad in N part of Veselka settlement, ca. 2 km NNW of Velesin, 530 m a.s.1., 48°50'49"N, 14°27'18"E.
Coll. B. Travnic¢ek 2. 9. 2011 (OL, R238/11). 3. S Bohemia; distr. Cesk)’z Krumlov; in the wood on the N slope of
Kufsky vrch hill (806 m) 0.3 km S of Pila Gabriela settlement, near the S margin of the village BeneSov nad
Cernou, 680 m a.s.1., 48°43'14"N, 14°37'45"E. Coll. B. Travni¢ek 2. 9. 2011 (OL, R247/11).

Rubus sorbicus. 1. N Bohemia; distr. Dé¢in; in wood on the SE slope of Ruzovsky vrch hill (619 m) 1.2 km
SW of the church in the village Srbskd Kamenice, ca. 6.5 km NW of Ceska Kamenice, 340 m a.s.1., 50°49'33"N,
14°20'18"E. Coll. B. Travnicek 4. 9. 2011 (OL, R265/11). The first discovery of R. sorbicus in the Czech Repub-
lic was recorded by J. Hadinec in 2008.

Rubus stimulifer. 1. S Moravia; distr. Brno-venkov [Brno-country district]; at the edge of woodland beside the
road between the villages of Hlina and Prstice near Ivancice, ca. 1.5 km NE of Hlina village, 420 m a.s.l.,
49°0720"N, 16°26'40"E. Coll. B. Travni¢ek and A. Krahulcova 18. 10. 1996. 2. S Moravia; distr. Kroméfiz;
Chfiby Hills; beside the road along the reservoir of the Stupava river, ca. 2.5 km E of the village Koryc¢any, 1.2 km
NNE of Vr$ava hill (500 m), 310 m a.s.1., 49°06'S0"N, 17°11'40"E. Coll. B. Travni¢ek and A. Krahulcové 17. 10.
1996. 3. S Moravia; distr. Kroméiiz; at the edge of a clearing in the wood beside the road, 1.5 km E of the village
Kostelany, 380 m a.s.l., 49°12'10"N, 17°24'30"E. Coll. B. Travnicek and A. Krahulcova 16. 10. 1996.

Rubus wahlbergii s.1. 1. N Moravia; distr. Bruntal; at the edge of woodland along the road 0.9 km ESE of
Guntramovice settlement, SSW of Krnov, 430 m a.s.l., 50°03'55"N, 17°40'34"E. Coll. B. Travnicek 6. 9. 2011
(OL, R279/11).





