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ABSTRACT

The genus Taraxacum is taxonomically complicated due to apomixis. Therefore, there are significant differen-
ces in knowledge of regional Taraxacum-Floras among European countries. Similarly, some taxa are well charac-
terised with well-known distribution, whereas some ones are known e.g. from a single locality. Taraxacum scani-
cum of section Erythrosperma is one of the most common microspecies of this section in Europe. Recently, this
taxon was split into three microspecies. In this study we map the distribution of three described taxa of this group
in Poland, i.e. T. scanicum s.s., T. prunicolor and T. cristatum. The survey showed that T. scanicum has a similar
distribution as T. prunicolor in Poland. This is in contrast with the hitherto known distribution of both taxa. T. cri-
statum was found at a single locality that is quite distant from the distribution in southern central Europe. We also
provide with new morphological characteristics of achenes and pollen for 7. scanicum s.s. and T. prunicolor.

KEY WORDS: dandelion, geographical distribution, pollen morphology, seed sculpture, SEM, Tara-

xacum sect. Erythrosperma.

INTRODUCTION

The genus Taraxacum Wigg. is taxonomically one of the
most problematic genera in native European flora. It is
caused by an apomictic mode of reproduction of all dande-
lion polyploids, i.e. by meiotic diplospory (Asker and Jer-
ling 1992). The genus comprises over 2500 species grou-
ped in ca. 55 sections (Kirschner and Stépanek 1997, 2004;
Kirschner et al. 2003; Uhlemann et al. 2004). Vast majori-
ty of described taxa are apomictic microspecies. Unfortu-
nately, Taraxacum specialists have only limited informa-
tion on distribution and relationship on relatively large
number of apomictic microspecies described in the past
and in some cases it takes strong effort to re-define these
taxa (Lundevall and Qllgaard 1999). It also was caused by
the fact that many Taraxacum microspecies were described
from single locality (or a few localities) without knowing
its real morphological plasticity and the relationship to
other taxa. Due to this lack of information, many species

records for regional floras were erroneous and therefore
often these data require a critical revision.

From the territory of Poland, a total of 369 species be-
longing to 13 sections have been recorded up till now
(Gtowacki 2004). In terms of cytogeography, Poland be-
longs to the zone in which Taraxacum apomictic polyploid
cytotypes absolutely prevail (den Nijs et al. 1990). Sexual-
ly reproducing diploids are represented in Poland by only
three species occurring in single localities: Taraxacum bes-
sarabicum (Hornem.) Hand.-Mazz. of section Piesis A. J.
Richards — reported from Wolica Siestawska near Busko,
leg. Jasiewicz, det. van Soest (Tacik 1980); Taraxacum
pieninicum Pawt. of section Erythrocarpa Hand.-Mazz. —
endemic for Pieniny Mts., extinct at locus classicus (Za-
rzycki 1993), found again in 1999 (Wrébel 2004); and Ta-
raxacum erythrospermum Andrz. of section Erythrosperma
(H. Lindb.) Dahlst. — reported from Pieniny Mts. as 7. ca-
nophyllum van Soest (Matecka 1985). Presence of diploid
species of section Ruderalia Kirschner et al., i.e. T. lineari-



116 TARAXACUM SCANICUM GROUP IN POLAND

squameum van Soest, was not observed in Poland so far.
Although its occurrence there is highly probable, because it
grows in Moravian Silesia at the border with Poland (Kir-
schner et al. personal communication).

The latter mentioned section, i.e. T. sect. Erythrosperma,
is a group of dandelions confined to dry and xerothermic
habitats. A total of ca. 150 species is growing across the
Europe eastwards to Western Asia. Several species are also
native to Poland — a total of 23 species of lesser dandelions
were recorded from its territory so far (Mirek et al. 2002).

One of the most common European Erythrosperma-spe-
cies is Taraxacum scanicum Dahlst. It is known to be di-
stributed across major part of N, W and central Europe
(van Soest 1957; Doll 1973; Uhlemann 1996, 2003; Dud-
man and Richards 1997; Wendt 2001; Kallen et al. 2003;
Vasut 2003). The latter author recognized during his rese-
arch that the taxon traditionally recognized as T. scanicum
is not morphologically homogenous in central Europe; in
fact it can be split into seven different T. scanicum-like
morphotypes (Vasut 2003). Two of them were recognized
as morphologically well-separated taxa from the real Tara-
xacum scanicum and having a large distribution area. The-
refore, they were recently described as new species, i.e. Ta-
raxacum prunicolor M. Schmid, Vasut et Oosterveld
(Schmid et al. 2004) and Taraxacum cristatum Kirschner,
§tépének et Vasut (Vasut et al. 2005). Furthermore, these
taxa are genetically separated from T. scanicum s.s. as well
(VaSut et al. 2004). Remaining known morphotypes are
known from a lesser number of localities and its plasticity
is not well characterized so far — these morphotypes are
still under study. In addition, it seems that to this group al-
so belongs the Taraxacum bellicum Sonck described from
Inari in Finland (Sonck 1983). However, due to lack of
herbarium material of good quality and because the species
is probably extinct in type locality (H. Qllgaard, in litt.),
we were not able to identify this unilocal species with any
of our known morphotypes. Taraxacum bellicum therefore
remains a single locality species of not well known charac-
teristics. According to original description and available
herbarium material, it seems that its position is apparently
somehow halfway between 7. scanicum and T. prunicolor.

Taraxacum scanicum was repeatedly recorded from Po-
land in the past (Matecka 1967, 1969; Ollgaard et al. 2000,
2002a, 2002b; Glowacki and Czarna 2003; Glowacki et al.
2004). Our study aimed at revision of Taraxacum scanicum
group in Poland in the light of new investigations. In this
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paper we present the distribution of all three well-characte-
rized species of T. scanicum group in Poland and provide
with new delimitations of their species distribution area.
We also give new specific determination characteristics be-
tween T. scanicum and T. prunicolor based on seed and po-
llen morphology using SEM microscopy.

MATERIALS AND METHODS

The distribution of the taxa was studied in the field exc-
lusively, in selected regions of Poland, i.e. in Eastern Po-
land (Southern Podlasie Lowland, and the Biebrza River
Valley); and in the Wielkopolska region in 2004-2005. We
present it in an ATPOL grid map (10x10 km squares) of
Poland (Zajac and Zajac 2001). Only the described and
properly known taxa were taken into consideration (i.e. 7.
scanicum s.s., T. prunicolor and T. cristatum). Morphology
of pollen grains and achenes of Taraxacum scanicum and
T. prunicolor was studied using Scanning Electron Micro-
scopy (SEM). T. cristatum was not included due to its very
rare occurrence in Poland and lack of material. It was per-
formed in the Electron Microscopy Laboratory, Faculty of
Biology at A. Mickiewicz University in Poznain. We mea-
sured both the inner (without exin) and outer diameter in
polar position for 100 pollen grains of each species. We
sampled pollen grains from closed capitulas, just before
their opening and treated in 10% KOH. We measured the
diameter using microscope ocular micrometer, at
1.5x10x40 magnification (micrometric constant — 1.1).

RESULTS

Momphology

The Taraxacum scanicum group comprises morphologi-
cally similar species. However, they are well separated
from each other. Superficially, plants having prolonged lin-
gulate terminal lobe, quite short and slightly recurved late-
ral lobes, narrow achenes, and slightly bordered outer invo-
lucral bracts were traditionally recognized as T. scanicum
s.s. Recent investigations showed remarkable differences
among the taxa (Schmid et al. 2004; Vasut et al. 2005).
Updated overview, based on observation on Polish mate-
rial, is summarized in Table 1.

TABLE 1. Main differences between Taraxacum scanicum s.s., T. prunicolor and T. cristatum.

Characteristics T. scanicum s.s.

T. prunicolor

T. cristatum

Flower head convex

Inner flowers tips reddish
Outer bracts spreading

Colour of outer bracts  green

Border of outer bracts  distinct (0.1-0.2 mm)
Upper lobe teethed
Lateral lobes 4-6, distinctly teethed to sublaciniate!
Achenes — length 3.5-4 mm
Achenes — spines distinct, regular

Achenes — color red-brown!

slightly convex

tips yellow

regularly recurved!

purple!

very narrow (<0.1 mm)!

usually smooth!

3-5(-6) smooth to slightly teethed
3.2-3.6 mm!

more or less distinct

brown

convex
tips yellow

spreading

pale green (becoming pink)
distinct (0.1-0.2 mm)
teethed

2-4 teethed!
(3.5-)3.7-4.2(-4.6) mm
distinct

brown
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Achenes

The achenes of Taraxacum scanicum s.s. and Taraxacum
prunicolor differ not only in their colour and size but also
in design of achene, i.e. in its sculpture, size and number.
Taraxacum scanicum s.s. shows distinct longitudinal ribs
and abundant regular spines covering about 1/3 of upper
achene surface (Fig. 1). The achenes of Taraxacum pruni-
color show slight ribbing, spines scarce and distinctly irre-
gular, covering about 1/4 of upper achene surface (Fig. 1).

Pollen grains

The pollen of Taraxacum scanicum s.s. and Taraxacum
prunicolor shows very similar morphology. However, it se-
ems that the pollen grains of Taraxacum scanicum s.s. are
less variable in size of diameter then those of T. prunicolor.
It also shows more distinct spines (Fig. 1). The results of
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Fig. 1. SEM photographs of specific charac-
ters of (a) Taraxacum scanicum and (b) T.
prunicolor. 1: Mature achenes. Bar = 1 mm.
Fig. 2. Detail of achene spines in upper part
of the seed. Bar = 30 ym. Fig. 3. Pollen gra-
ins of yet unopenned capitulus. Bar = 30 pm.

pollen measurements indicate that the average diameter,
and its variability differs between the species (Fig. 2). The
average maximum diameters of Taraxacum scanicum s.s.
pollen were: inner (without exin) 22.48 pm, and outer —
33.83 pm. Variability was relatively low — the inner diame-
ter ranged within14.3-30.8 pm, and 78% of pollen grains
showed diameters from 20.1 to 25 pm. In case of outer dia-
meter, variability was similar — (17.6) 26.4-40.7 pm, but no
distinct modal value was observed. The pollen grains of
Taraxacum prunicolor were larger — the average inner dia-
meter was 24.76 pm, and outer — 35.90 um. Their size was
also more variable: inner diameter ranged from 9.9 to 44
pm, and outer — from 15.4 to 56.1 um. These differences
might be results of differently interrupted meioses in both
species — it is known that different apomictic dandelion
clones differ in pollen fertility and diameter variability, as
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Fig. 2. Distribution of sizes of polen grains in T. scanicum s.s. and T. pru-
nicolor: a — outer diameter; b — inner diameter (without exine).

a consequence of genome mosaic structure (VaSut et al.
personal communication).

Distribution of taxa in Poland

Taraxacum scanicum Dabhlst. s.s.

Arkiv Bot. 10(11): 21. 1911. — Type: Sweden, Skéne,
Lund, the garden of the infectious-diseases hospital, 21. 5.
1910, E. L. Ekman, det. H. Dahlstedt. [upper specimen]
(lectotype: S; selected by Lundevall and QOllgaard 1999).

Taraxacum scanicum is western a European species that
is common in W and NW Europe (from France to Scandi-
navia). The occurrence of the species becomes sparser to-
wards the East. Regions of decreased number of localities
of T. scanicum are overlapping with regions of increased
number of T. prunicolor localities. This line passes through
Poland as well. However, we have found that the distribu-
tion of T. scanicum and T. prunicolor is similar in Poland.
Recently confirmed localities of T. scanicum in Poland fil-
led the gap in the species distribution between in Germany
and Czechia (Uhlemann 1996, 2003; Kallen et al. 2003;
Vasut 2003) and the Baltic countries (H. Ollgaard, in litt.;
Travnicek, in litt.). We found T. scanicum at 12 localities,
mainly in W Poland (11 localities out of 12).

Newly discovered localities in Poland (Fig. 3a):
1. Lawki Swamp, FB96, The Biebrzanski National Park,
wet meadow 9.05.2004, leg. J. Marciniuk, det. R. J.
Vasut 2004.
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2. Tursko, commune Gotuchéw, CD65, roadside near pine
forest, leg. A. Czarna 26.05.2005, det. R. J. Vasut 2005.

3. Orlina Duza, commune Gizatki, CD45, roadside in pine
forest, leg. A. Czarna 14.05.2005, det. R. J. Vasut
2005.

4. Cicha Géra, commune Nowy Tomysl, BD13, pine fo-
rest border, leg. A. Czarna 2.05.2005, det. R. J. Vasut
2005.

5. Jastrzebsko, commune Nowy Tomysl, BD12, roadside,
near forest, leg. A. Czarna 2.05.2005, det. R. J. Vasut
2005.

6. Grubsko, commune Nowy Tomysl, BD12, Protestant ce-
metery, leg. A. Czarna 2.05.2005, det. R. J. Vasut 2005.

7. Laséwki, commune Grodzisk Wielkopolski, BD24, ro-
adside, and Robinia forest near pine forest, leg. A.
Czarna 24.04.2005, det. R. J. Vasut 2005.

8. Stara Dabrowa, commune Kuslin, BD04, pine forest
border, leg. A. Czarna 10.05.2005, det. R. J. Vasut
2005.

9. Myszkéwek, commune Zagérow, CD35, roadside, leg.
A. Czarna 16.05.2005, det. R. J. Vasut 2005.

10. Murzynowo Lesne, commune Krzykosy, CD31, roadsi-
de, near forest, leg. A. Czarna 11.05.2005, det. R. J.
Vasut 2005.

11. Trzcianki, commune Pyzdry, CD34, forest roadside,
leg. A. Czarna 16.05.2005, det. R. J. VaSut 2005.

12. Zdzary, commune Zagéréw, CD35, roadside near pine
forest, leg. A. Czarna 16.05.2005, det. R. J. Vasut
2005.

Taraxacum prunicolor M. Schmid, Vasut et Oosterveld

Feddes Repert. 115(3-4): 221. 2004. — Type: Germany,
North-Bavaria (Middle Franconia): Erlangen, scattered
sandy places under pinewood at the Erwin-Rommel-Woh-
nheim “Uni-Siidgeldnde”, 300 m, 1. V. 2002, M. Schmid
(holotype M; isotypes M, PRA, OL, L, STU, DR and W).

Taraxacum prunicolor is one of the commonest species
of section Erythrosperma in southern part of Central Euro-
pe, it is quite common especially in Bavaria, Bohemia and
Moravia. It was known to distribute also in northern parts
of that region; and it was known from Moravian Silesia,
very close to the Polish border. We therefore expected its
presence in Poland as we, confirmed at 16 localities, in this
study. Newly discovered localities in Poland represent the
northern border of the species distribution area. T. prunico-
lor is a very remarkable species due to presence of reddish-
violet and regularly recurved outer involucral bracts. The
species has brown achenes in contrast to T. scanicum s.s.

Distribution in Poland (Fig. 3b):

1. Buzyska, FDO7, The Podlasie Bug Gorge, psammophi-
lous grassland in the Bug River valley, leg. J. and P.
Marciniuk 10.05.2003, det. R. J. Vasut 2004.

2. Buzka, FDO09, The Podlasie Bug Gorge, meadow in the
Sarenka River valley, leg. J. and P. Marciniuk
2.05.2004, det. R. J. Vasut 2004.

3. Goniadz, FB77, The Goniadz Plateau, The Biebrzanski
National Park, Sedo-Scleranthetea grassland, leg. J.
Marciniuk 9.05.2004, det. R. J. Vasut 2004.

4. Mscichy, FB86, The Biebrza Basin, The Biebrzanski
National Park, Biebrza dike, leg. J. Marciniuk
8.05.2004, det. R. J. Vasut 2004.
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Fig. 3. Distribution of taxa of Taraxacum scanicum group in Poland: a —

T. scanicum s.s.; b —T. prunicolor; c — T. cristatum.
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5. Zdia.ry, FD55, The Lukéw Plain, sandy roadside, leg.
J. and P. Marciniuk 13.05.2004, det. R. J. Vasut 2004.

6. Swietomierz, commune Nowe Miasto on the Warta Ri-
ver, CD32, roadside, leg. A. Czarna 2.05.2003, det. R.
J. Vasut 2004.

7. Rogusko, commune Nowe Miasto upon Warta CD32,
sandy roadside in pine forest, leg. A. Czarna
10.05.2003, det. R. J. Vasut 2004.

8. Jarostawki, commune Ksigz Wielkopolski, CD40, pine
forest roadside, E from the village, leg. A. Czarna
21.05.2003, det. R. J. Vasut 2004.

9. Murzynowo Les$ne, commune Krzykosy, CD31, Robi-
nia forest 2 km. S from the village, leg. A. Czarna
10.05.2003, det. R. J. Vasut 2004.

10. Nowe Miasto upon Warta, CD32, sandy roadside in pi-
ne forest, leg. A. Czarna 10.05.2003, det. R. J. Vasut
2004.

11. Jarocin, commune Jarocin, CD52, old Protestant ceme-
tery, leg. A. Czarna 8.05.2003, det. R. J. Vasut 2004.
12. Solec, commune Krzykosy, CD31, the Warta River le-
vee, leg. A. Czarna 10.05.2003, det. R. J. Vasut 2004.
13. Tomice near Pyzdry, CD34, sandy roadside near pine
forest, leg. A. Czarna 14.05.2005, det. R. J. Vasut

2005.

14. Korzwy, commune Gizatki, CD44, Protestant cemetery
No 110, leg. A. Czarna 14.05.2005, det. R. J. Vasut
2005.

15. Siedlec, commune Siedlec, BD32, mixed forest border,
leg. A. Czarna 19.04.2005, det. R. J. Vasut 2005.

16. Zdzary, commune Zagéréw, CD35, roadside near pine
forest, leg. A. Czarna 16.05.2005, det. R. J. Vasut
2005.

Taraxacum cristatum Kirschner, §tépének et Vasut

Preslia 77(2): 204. 2005. — Type: Slovakia, district of
Roznava, Krasnohorské Podhradie (Krasznahorkaviralja),
in xerothermic grasses near Krdsna Horka castle, 1. V.
2004, R. J. Vasut and M. Vasutova (holotype PRA; isoty-
pes OL, PRC and herb. R. J. Vasut).

Taraxacum cristatum is a delicate plant that is distributed
in southern part of central Europe, especially in southern
Bohemia and Moravia (Czechia), Austria, and southern
Slovakia and Hungary (Vasut et al. 2005). It is even mis-
sing in the northern regions of Czechia and Slovakia (in
contrast to T. prunicolor). Morphologically it is closer to T.
prunicolor, but differs mainly by character of leaves and
character of outer involucral bracts that are spreading and
green. We found this species at a single locality in Poland
that is quite far away from its continuous distribution in so-
uthern central Europe. We suppose it might be introduced
here.

Distribution in Poland (Fig. 3c):

1. Ksiaz Wielkopolski, CD40, SW Poland, Robinia forest
in N part of the town “Torfica”, leg. A. Czarna 2000,
2003, det. R. J. Vasut.

Taraxacum bellicum C. E. Sonck

Mem. Soc. Fauna Flora Fenn. 59(1): 1. 1983. — Type:
Finnland, Lapponia inarensis, Inari, Kirkonkyld, Miesnie-
mi, 7. VIL. 1981, C. E. Sonck (holotype H; isotypes herb.
C. E. Sonck and herb. H. Qllgaard).
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T. bellicum is a rather unknown taxon. It was described
from a single locality and no further distribution is known.
Furthermore, this locality served as a German military
camp in WWII and very likely this species was introduced
here. This was apparently the idea behind the description
of this taxon supposing that it might found somewhere in
central Europe later on. Unfortunately, the ecological con-
ditions are not optimal for taxa of the section Erythrosper-
ma there, which makes the identification even harder. Ho-
wever, it is known that German Army collected the hay for
horses also in central Europe when moving to Scandinavia
(Ollgaard 2003). We therefore aimed at finding some simi-
lar morphotypes to T. bellicum in Poland. Actually we fo-
und at one locality plants that resemble a Holotype plant of
T. bellicum from its original description in more aspects:
i.e. especially having reddish fruits and having leaves with
lateral lobes less dentate than 7. scanicum, but more denta-
te than T. prunicolor. The second author therefore cultiva-
ted this plant in standard conditions together with all three
other related microspecies in order to see the plasticity of
the plant (in garden of the Netherlands Institute of Ecolo-
gy, Heteren, NL; under No. RJV.E75). It turned out that
this morphotype similar to T. bellicum was in fact T. scani-
cum s.s. Unfortunately, T. bellicum still remains to be
known from a single locality only. We also cannot exclude
that it represents an extreme form of 7. scanicum s.s. that is
very common in both northern Germany (Kallen et al.
2003; Uhlemann 1996, 2003) and western Poland.

Identification key

to Taraxacum scanicum group species in Poland
Morphological characteristics of T. scanicum s.s., T. pru-

nicolor and T. cristatum are based on our observations on

living plants. Morphological characteristics of T. bellicum

are according to original description (Sonck 1983).

la Achenes red-brown, distal margins of lateral lobes and

interlobia remarkably dentate to sublaciniate................ 2
b Achenes brown, distal margin of lateral lobes and inter-
lobia entire or shortly denticulate.........c..ccoceevvereennennnes 3

2a distal margins of lateral lobes often deeply sublaci-

NEALE ettt et e et e e e e e e e e T. scanicum
b distal margins of lateral lobes narrowly dentate
....................................................................... T. bellicum

3a Number of lateral lobes 3-5; lingulate terminal lobes
flat; outer involucral bracts regularly recurved beneath
the involucrum, reddish-violet; scapes during flowering
longer than [eaves ........cccceevveereeecieenvenneen. T. prunicolor
b Number of lateral lobes 2-4; lingulate terminal lobes re-
curved; outer involucral bracts irregularly spreading to
recurved beneath the involucrum, glaucous green; so-
metimes pinkish; scapes during flowering equal to or
shorter than [eaves .........ccceceevieeieinienneenee. T. cristatum
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