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Laboratorium molekularnej ekologie a mykologie, Botanicky ustav, Centrum bioldgie rastlin a bi-
odiverzity, Slovenské akadémia vied, Dubravska cesta 9, 845 23 Bratislava,
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Cielom kazdoro¢ného Biosystematického stretnutia je prezentacia Student-
skych prac zameranych na botaniku a pribuzné odbory, ktoré su rieSené na
vedeckych intiticiach v Ceskej a Slovenskej republike. Podujatie sa kazdo-
ro¢ne kona pod zastitou jednej z ucastnickych institucii, hostitel'skou insti-
taciou v roku 2022 bolo Centrum biologie rastlin a biodiverzity, Slovenska
akadémia vied. Stretnutie sa uskutocnilo v diioch 11. 11. — 13. 11. v rekreac-
nej oblasti Zlatnicka dolina pri Skalici a celkovo sa ho zucastnilo 39 tGcastni-
kov zo siedmich vedeckych institicii. V ttvodnom dni boli tradi¢ne predsta-
vené pracoviska jednotlivych Gcastnikov, ich $truktira a vedecké zameranie.
V tomto roku bolo spolu prezentovanych 17 Studentskych prac a 7 prezentacii
pracovisk. Studentské prace sa predniesli v slovenskom, ¢eskom aj anglickom
jazyku a tak st uvedené aj abstrakty prednasok.

Prezentované vedecké pracoviska

*  Centrum bioldgie rastlin a biodiverzity, Slovenskd akadémia vied
(Miroslav Cabon)

+ Katedra botaniky, Prirodovedecka fakulta, Univerzita P. J. Saférika,
Kosice (Vladislav Kolarcik)

+  Katedra botaniky, Pfirodovédecka fakulta, Jihoceska univerzita, Ceské
Budgjovice (Petr Koutecky)

+  Katedra botaniky, Piirodovédecka fakulta, Univerzita Karlova, Praha
(Marek Slovak)

+ Katedra botaniky, Pfirodovédeckd fakulta, Univerzita Palackého,
Olomouc (Michal Hrones)

+ Katedra fytologie, Lesnicka fakulta, Technickd univerzita vo Zvolene
(Kristina PuliSova)

+  Ustav botaniky a zoologie, Piirodovédecka fakulta, Masarykova uni-
verzita, Brno (FrantiSek Zedek)
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Abstrakty prispevkov

Self-compatibility and level of heterozygosity in Cirsium
MAHADURA ASHINI DiAS, JAKUB Smerda & PETR BURES

Plant Biosystematics Group, Department of Botany and Zoology, Faculty of Science,
Masaryk University, Kotlafska 2, Brno 62500, Czech Republic

Three breeding systems can be recognized in Central European Cirsium:
dioecy, hermaphroditism and gynodioecy. Female frequencies differ substan-
tially in the gynodioecious species based on our field data from 1903 popula-
tions representing 78250 individuals. Using RAD-Seq and pollination experi-
ments, we are going to investigate how self-compatibility is related to the type
of breeding system, female frequency in gynodioecious species, and hetero-
zygosity. Self-compatibility is absence or breakdown of genetic mechanisms
by which the maternal plant can recognize and reject pollen grains expressing
alleles in common with the maternal genotype. Therefore, self-compatibility
should result in low levels of heterozygosity. Our preliminary results show that
gynodioecious Cirsium heterophyllum with high female frequency and herma-
phroditic C. canum are both self-compatible with low level of seed production.

Karyological variability of three relict Daphne species

ZUzANA GATDOSOVA!, JAROMIR KUCERA!, VLADISLAV KOLARCIK?

& MAREK SLOVAK'*

1 Institute of Botany, Slovak Academy of Sciences, Dubravska cesta 9, SK-845 23 Bratislava,
Slovak Republic

2 Institute of Biology and Ecology, Faculty of Science, P. J. Safarik University, Manesova 23,
SK-041 54, Kosice, Slovak Republic

3 Department of Botany, Charles University, Benatska 2, CZ-128 01 Praha, Czech Republic

Intricate evolutionary histories, long-term isolation or wide ecological niche
are factors that might contribute to the karyological and genetic variability of
plant species. We aimed to study the karyological variability of three rare relict
Daphne species (Thymelaeaceae) using flow cytometry (absolute and relative
genome size). We analyzed 11 populations of endemic Daphne arbuscula,
in which we did not observe any variability. Daphne cneorum is widespread
in most of Europe where it grows in different habitats with diverse types of
bedrock, from the lowlands to the subalpine level. However, we found only
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a very low level of karyological variability among 28 populations in part of
its area (Carpathians, Pannonian Basin). The endemic subspecies D. cneorum
subsp. arbusculoides occurring on silicate bedrock within a small area in SW
Hungary did not differ in genome size from D. cneorum. In the studied spe-
cies, we confirmed the diploid number of chromosomes characteristic of the
genus Daphne (n = 9; 2n = 18). Interesting was the independent cases of five
probably triploid individuals of D. cneorum, in four populations with different
types of substrate originating from different parts of the studied area. Triploid
individuals are not sterile, although their pollen viability was lower than that
of diploid individuals. In the next work, we will focus on examining the ge-
netic variability between the studied species and populations. This study was
supported by the project VEGA 2/0098/22 and the Grant Programme for SAS
PhD students (project no. APP0267).

Molecular revision of tomentelloid fungi from the species complex
Tomentella sublilacina

ALES JIRSA

Department of Botany, Faculty of Science, University of South Bohemia, Na Zlaté stoce 1, 370 05
Ceské Budgjovice, Czech Republic

Tomentella sublilacina is a taxon from the order Thelephorales
(Basidiomycota) which is reported to be a very common ectomyccorhizal fun-
gus in almost all kinds of forests. However, the great morphological and ecolo-
gical variability of this taxon indicates a potential cryptic inner diversity. The
aim of this work was to reveal the cryptic species inside the species complex
T. sublilacina through sequencing ITS region and find any possible morpho-
logical and ecological differences between delimited entities. 50 specimens
from the species complex 7. sublilacina collected in South Bohemia during the
period 2020-2021 were selected for sequencing their ITS region. Microscopic
characters of each collection were studied and the quantitative characters were
analysed using PCA and CDA. As a result, ten entities were delimited by ITS
sequences, six of them created a core Tomentella sublilacina group whereas
the others were more phylogenetically distant and more morphologically dis-
tinct. In the core group, the entities were mostly distinguishable by their mean
length of spines on basidiospores and their ecological aspects.
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Birth of polyploids amidst the majority diploid cytotype: which
mechanisms make it possible?

ApAM KANTOR

Institute of Botany, Plant Science and Biodiversity Centre, Slovak Academy of Sciences,
Dubravska cesta 9, SK-845 23 Bratislava, Slovak Republic

Department of Botany, Faculty of Science, Charles University, Benatska 2, CZ-128 01 Praha,
Czech Republic

Polyploidy is a common evolutionary phenomenon, especially in vascular
plants. Newly formed polyploids in their early phase must face numerous chal-
lenges and high extinction risk, mainly due to minority cytotype exclusion. On
the other hand, established polyploids are widespread among extant vascular
plants, suggesting that they may have specific traits that help them outperform
their diploid progenitors in specific conditions or environments. In our project,
we aim to learn more by comparing diploids with their synthetically induced
autotetraploid derivates, which may imitate polyploids in their earliest stages
after emerging, excluding selection and other evolutionary processes playing
role in established natural polyploids. First, we did a review of studies that
used polyploidy induction and compared any reproductive traits between the
diploid and autopolyploid entity. In the second part, we produced autotetrap-
loid plants of Arabidopsis arenosa and compared their performance with their
diploid progenitors in several experiments. We used a combination of methods
to observe their stress tolerance, floral morphology differentiation and attrac-
tivity to flower visitors. This work is supported by the project Start/SCI/098
provided by Charles University - Grant Schemes at CU (reg. no. CZ.02.2.69/0
.0/0.0/19_073/0016935).

Phytochemical analysis of selected species of the genus Sorbus in Stredné
Pohornadie - phytogeographical district
ZuzANA KOSTURIAKOVA

Katedra botaniky, Ustav biologickych a ekologickych vied, Prirodovedecka fakulta UPJS,
Manesova 23, 04154 Kosice, Slovenska republika

The genus Sorbus, which mainly inhabits the northern hemisphere, contains
approximately 250 species of trees and shrubs. Morphology-based systematics
of Sorbus has limited resolution because of frequent hybridization and poly-
ploidization. Any other complementary characteristics, expensive molecular
markers or relatively cheap phenetic traits, may help to improve species identi-

67



M. Caborn (ed.): Abstrakty prednasok z Biosystematického stretnutia 2022

fications. The present work focuses on the determination of individual species
of the genus Sorbus using chemosystematic classification. Our preliminary
analyses found significant differences in the content of total phenols among the
five investigated species, Sorbus aria, S. danubialis, S. dolomiticola, S. hor-
nadensis, and S. torminalis. Total flavonols and anthocyanins were variable as
well, but the differences were not statisticaly significant. For further research,
we plan to focus on specific types of flavonols and we expect that their content
will considerably contribute to species identification. The chemosystematic re-
search perspective can be possibly useful to solve the taxonomy of problematic
genera such as the genus Sorbus or similar plant groups.

Distribuce a variabilita vybranych biologickych znaku druhu Stellaria
palustris ve stiedni a severni Evropé

ELISkA KRTILOVA
Department of Botany, Charles University, Benatska 2, CZ-128 01 Praha, Czech Republic

Stellaria palustris je vytrvaly, polyploidni, klonaln¢ rostouci, vlhkomilny
druh z celedi Caryophyllaceae. Druh se pfirozené vyskytuje v Eurasii, jeho
distribuce ale neni uniformni a pocetnost smérem na jih ubyva, pficemz v cen-
tralni Evropé€ je jeho vyskyt spiSe raritni. Informace o druhu jsou obecné
nedostate¢né, zejména pak ve stfedni Evropé. Cilem studie je zmapovani
distribuce druhu ve stiedni Evropé a zhodnoceni variability vybranych biolo-
gickych znaktll s primarnim zaméfenim na vysokou polyploidii a jeji asociaci
se sexualnimi polymorfismy a sexualni reprodukci. Primérna relativni veli-
kost genomu ziskand méfenim pomoci pritokové cytometrie (barveni DAPI),
ktera se ukazala byt vyrazné vyssi u populaci ze stiedni Evropy v porovnani s
populacemi ze Skandinavie, naznacuje, Ze druh se na studovaném tzemi vy-
skytuje v riznych ploidnich urovnich. U druhu byla pozorovana ptitomnost
hermafroditnich a samicich jedinct, coz ukazuje na moznou piitomnost gy-
nodioecie. Vedle dvou definovanych pohlavi byly pozorovany také prechodné
kvéty s ¢asteéné vyvinutymi tyCinkami. Frekvence takovych kvétu se napfic
populacemi ze vSech zmapovanych oblasti vyrazné nelisila. Jedinou vyjim-
kou byla populace ze Slovenska, ktera v pfirozenych podminkach sestavala z
vyhradné samicich jedinci, na druhou stranu ale v experimentalnich podmin-
kéach vykazovala nejvys$si miru lability (zmény na pfechodné kvéty s castecné
vyvinutymi ty¢inkami). Pro testovani mozné hybridizace s blizce pfibuznym
druhem Stellaria graminea byly provedeny také hybridiza¢ni experimenty.
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Co je slovenska Dactylorhiza elodes?

FRANTISEK LAMLA

Katedra botaniky, Pfirodovédecka fakulta, Univerzita Palackého Olomouc, Slechtitelt 27,
78371 Olomouc, Ceska republika

Ze slovenského tizemi je v literatufe udavano 6 taxonti z okruhu Dactylorhiza
maculata (L.) So0, z nichz jednim je i D. maculata subsp. elodes (Griseb.)
Soo6 s vyskytem v okoli Oravské piehradni nadrze (Dité 2002, VIcko et al.
2003). Locus classicus tohoto poddruhu se nachazi na pomezi hranic Némecka
a Nizozemska, rostliny z téchto populaci jsou navic napadné¢ morfologicky
odli$né od rostlin ze Slovenska a Polska spojovanych s timto jménem. Proto
bylo provedeno morfologické a karyologické srovnani populaci ze slovensko-
-polského pohranici s populacemi z locus classicus, které mezi nimi odhalilo
vyznamné morfologické rozdily. Jako nejzésadnéjsi pro determinaci se jevi
kvantitativni znaky méfené na spodnim okvétnim listku kvétu (pysku) a také
tvar vrcholu prvniho a druhého listu rostliny, ktery je u oravskych populaci
vice zaobleny. Poctem chromozom se jedinci z obou oblasti nelisili (n=40),
signifikantni rozdil byl vSak zjistén u velikosti genomu, kterd byly vyssi
u slovensko-polskych populaci. V blizké dobé by bylo vhodné popsat rost-
liny z okoli Oravské pfehradni nadrze jako novy poddruh prstnatce plamatého
(D. maculata). Béhem sbéru dat byly na lokalitdich zaznamenany také rostliny
intermediarniho vzhledu a fenologie oproti zkoumanému taxonu a D. majalis,
u nichz byl metodou priitokové cytometrie potvrzen jejich hybridni ptivod.

Phylogeny of the agaricoid genus Camarophyllopsis (Clavariaceae)

SUSANNA VILLA-LLASCHUETZA

Laboratory of Molecular Ecology and Mycology, Institute of Botany, Plant Science and Biodiversity
Centre, Slovak Academy of Sciences, Diibravska cesta 9, SK-845 23 Bratislava, Slovak Republic

Camarophyllopsis is a genus of grassland basidiomycetous fungi within
family Clavariaceaec. Members of this genus form typical agaricoid fruitbo-
dies with distinct mostly brownish pilei, decurrent lamellae and well-distin-
guished stem. Opposite to morphologicaly similar genus Hodophilus, species
estimations within Camarophyllopsis and intra-generic phylogenetic relation-
ships are not still resolved. Initial phylogenetic studies of Clavariaceae family
included only restricted number of Camarophyllopsis collections, however
members of this genus are already listed as indicators of natural and highly-
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-conserved grassland habitats. Presented contribution summarise known in-
formation about ecology, phylogeny and nomenclature of this genus and pro-
vide insight into discrepancies between widely-accepted species estimations
and species-level reports recognized by ecological studies. Scholarship of
S.V. Laschuetza was supported by ERASMUS+ scheme, study was supported
by VEGA 20/0050/22.

Is centromere drive reflected in chromosome size?

KLARA PLACKOVA, FRANTISEK ZEDEK & PETR BURES

Plant Biosystematics Group, Department of Botany and Zoology, Faculty of Science,
Masaryk University, Kotlafska 2, Brno 62500, Czech Republic

Previous studies have shown that the total centromere/kinetochore size per
nucleus strongly correlates with the genome size across eukaryotes. Since
centromere drive mediates variability of kinetochore size in seed plants and
animals where only one of four products of female meiosis survives (asym-
metric female meiosis), it could also be responsible for the higher chromosome
size variation in these lineages compared to bryophytes, lycophytes, ferns, and
fungi with symmetric female meiosis. We analyzed how the adaptive evolution
of kinetochore protein CenH3 is related to chromosome size variation within
groups (12 symmetric and 23 asymmetric) and within karyotypes (41 sym-
metric and 246 asymmetric). Symmetric groups/karyotypes had lower adap-
tive evolution of CenH3 and less diverged chromosome size than asymmetric.
Therefore, we can confirm that centromere drive can affect the evolution of
chromosome size in eukaryotes.

Carpathian corymbflower tansy (Zanacetum corymbosum group):
karyological and morphological variability

KRISTINA PULISOVA

Department of Phytology, Faculty of Forestry, Technical University in Zvolen, T. G. Masaryka 24,
960 01, Zvolen, Slovak Republic

The Carpathians, as the centre of European biodiversity, provides an over-
lapped area for two representants of polyploid complex Tanacetum corym-
bosum (Asteraceae). They are diploid T. clusii (2n=2x=18) and tetraploid
T. corymbosum (2n=4x=36). We obtained answers about morphological and
karyological diversity of populations between three Carpathian regions and
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their foothills (Slovak part of the Western, Romanian part of the Southern and
Eastern Carpathians as well as Hungarian Pilis and Matra Mts, together 77
populations). Analyses revealed the existence of predominant 2x and 4x cy-
totypes in Slovakia and Romania, and 4x in Hungary. There are also minority
3x and 5x cytotypes. 2x and 4x are statistically significantly different in abso-
lute genome size. Morphologically, 7. corymbosum with general wider eco-
logical amplitude and distribution is more variable. Especially, the Romanian
populations are mostly different from the Slovak ones and look more like
Slovak populations of 7. clusii, while montaneous 7. clusii is morphologically
not so variable and looks similar like those in Slovakia. Thanks to: Internal
Project Agency of the TU in Zvolen (IPA grant no. 12/2022), Scientific Grant
Agency VEGA (grant no. 2/01616/21 and 1/0029/20), and Doc. RNDr. Judita
Kochjarova, CSc., Mgr. Vladislav Kolar¢ik, Phd., RNDr. Katarina Skokanova,
PhD., RNDr. Barbora Singliarova, PhD.

Searching for alternative barcodes in fungal metabarcoding
VASILII SHAPKIN

Laboratory of Molecular Ecology and Mycology, Institute of Botany, Plant Science and Biodiversity
Centre, Slovak Academy of Sciences, Diibravska cesta 9, SK-845 23 Bratislava, Slovak Republic

High-throughput next generation sequencing of PCR amplified short DNA
regions (barcode markers) is currently the most frequently used technique for
large-scale taxonomic identification of fungal communities in complex envi-
ronmental DNA samples (metabarcoding). The Internal Transcribed Spacer
(ITS) region of nuclear ribosomal DNA has been accepted as the universal
barcode marker for general fungal assemblages, but it has its limitations due
to unequal sequence length and polymorphism. This study secks to evaluate
and identify viable alternative barcoding markers to the standard ITS marker
in fungal metabarcoding. The objective of this research is to test performance
of two multicopy regions of ntDNA (ITS1, ITS2) and two low copy regions of
nuclear DNA (rpb2, tefl) on different fungal groups. We prepared three mock
communities from genomic DNA of three unrelated agaric (Agaricomycotina)
lineages of closely related species (genera Hodophilus, Dermoloma and
Russula). Each mock community was amplified with four sets of primers (i.e.
ITS1, ITS2, rpb2 and tefl) and sequenced on Illumina MiSeq platform. The
amplicon data were clustered using most common types of bioinformatics
tools and compared with species hypotheses resulting from phylogenetic ana-
lyses of Sanger sequencing of fruiting bodies of individual species.
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Biosystematicka studie Poa sect. Bolbophorum ve stfedni Evropé

VERONIKA VALOVA

Katedra botaniky, Piirodovédecka fakulta, Univerzita Palackého v Olomouci, Slechtitelt 27,
78371 Olomouc, Czech Republic

Lipnice sekce Bolbophorum jsou vysoce polyploidni skupinou se znac¢nou
diverzitou reproduk¢nich systémt (apomixie, cizosprasnost, pseudoviviparie).
Tato sekce je taxonomicky problematickd, coz kromé polyploidie a apomi-
xie dale zptisobuje velkd morfologicka plasticita a nedostatek morfologickych
znakl. Skupina zahrnuje v SirSi stfedni Evropé dle riznych autord az Sest
druhti, z nichZ se tato prace nejvice zaméfuje na Poa crassipes, u které neni
jasné, zda se jedna o samostatny druh. Vyskytuje se pouze na dvou lokali-
tach, prvni je Kotou¢ (CZ), druhou pak Vrsatecké bradla (SK). Morfometrika
byla provedena u 25 populaci (celkem 170 jedinct péti taxonil) a zahrnovala
15 znakt (11 kvantitativnich, 4 kvalitativni). Pomoci morfometriky se od sebe
podafilo na zakladé kvantitativnich znakt morfologicky odlisit jednotlivé
druhy. Pomoci pratokové cytometrie byla urcena absolutni a relativni velikost
genomu. V rdmci absolutni velikosti genomu byly mezi druhy signifikantni
rozdily a bylo zji§téno, ze Poa crassipes se 1isi od ostatnich studovanych
druhti. Poa badensis a P. molinerii jsou pravdépodobné diploidni, P. crassipes
a P. pumila tetraploidni, u P. alpina pak bylo pozorovéano vice ploidii (4x, 5x,
6%, 8x, 12x). Dale bylo zjisténo, ze Ceska a slovenska populace P. crassipes se
od sebe nelisi.
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