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The Pladias (Plant Diversity Analysis and Synthesis) Database of the Czech Flora and Vegetation was
developed by the Pladias project team in 2014-2018 and has been continuously updated since then. The
flora section of the database contains critically revised information on the Czech vascular flora, including
13.6 million plant occurrence records, which are dynamically displayed in maps, and data on 120 plant
characteristics (traits, environmental associations and other information), divided into the sections (1)
Habitus and growth type, (2) Leaf, (3) Flower, (4) Fruit, seed and dispersal, (5) Belowground organs and
clonality, (6) Trophic mode, (7) Karyology, (8) Taxon origin, (9) Ecological indicator values, (10) Habitat

and sociology, (11) Distribution and frequency, and (12) Threats and protection. The vegetation section
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of the database contains information on Czech vegetation types extracted from the monograph Vegetation
of the Czech Republic. The data are supplemented by national botanical bibliographies, electronic
versions of the standard national flora and vegetation monographs, a database of more than 17,000
pictures of plant taxa and vegetation types, and digital maps (shapefiles) with botanical information. The
data from the database are available online on a public portal www.pladias.cz, which also provides
download options for various datasets and online identification keys to the species and vegetation types of
the Czech Republic. In this paper, we describe the general scope, structure and content of the database,
and details of the data on plant characteristics. To illustrate the data and describe the main geographical
patterns in selected plant characteristics, we provide maps of mean values of numerical characteristics or
proportions of categories for categorical characteristics on the map of the country in a grid of 5
longitudinal x 3 latitudinal minutes (approximately 6 km x 5.5 km). We also summarize the main

variation patterns in the functional traits in the Czech flora using the principal component analysis.

Keywords: biodiversity information, Czech Republic, ecoinformatics, flora, online database, plant traits,

species distribution data, vascular plants, vegetation types

Introduction

Collection of botanical data has a long tradition that stretches back for centuries. In many
parts of the world, species distribution data have been systematically collected for more than
200 years and vegetation-plot data for about 100 years. A large amount of data on ecological
or biogeographical characteristics of plants have been published in various floras and
identification keys. With the onset of information technologies, it became feasible to collect
data more systematically. These efforts resulted in the creation of several extensive
databases collecting information on species distributions (e.g. GBIF, Edwards et al. 2000;
BIEN, Enquist et al. 2016; GloNAF, Pysek et al. 2017, van Kleunen et al. 2019; GIFT,
Weigelt et al. 2020), vegetation plots (GIVD, Dengler et al. 2011; EVA, Chytry et al. 2016;
sPlot, Bruelheide et al. 2019) and plant traits (TRY, Kattge et al. 2020; GIFT, Weigelt et al.
2020). Nowadays, the knowledge accumulated in databases covering different aspects of
plant diversity can be integrated in order to make full use of its enormous potential. Such
database integrations can reveal unknown biodiversity patterns at various scales, answer
fundamental questions about the origin of these patterns, or address novel research questions
(e.g. van Kleunen et al. 2015, Enquist et al. 2016, Bruelheide et al. 2018).

The Czech Republic is a country with a long history of botanical research, including

detailed floristic recording, taxonomic studies, vegetation surveys and various types of



ecological studies (Danihelka et al. 2017). Detailed information on various aspects of plant
diversity is available for the whole national territory and to a large extent, it is stored in
electronic databases. However, until very recently, different thematic and regional databases
had been maintained separately. The most important sources of information on plant
diversity in the Czech Republic are the modern national flora (Hejny et al. 1988 onwards),
identification keys (Kubat et al. 2002, Kaplan et al. 2019a), a species list (Danihelka et al.
2012), a vegetation monograph (Chytry 2007-2013), several databases of plant distribution
held by different institutions and individuals, a national database of vegetation-plot records
(Czech National Phytosociological Database, CNPD; Chytry & Rafajova 2003), and various
databases of plant traits (e.g. CLO-PLA, KlimeSova & de Bello 2009), habitat affinities
(Chytry & Tichy 2003, Sadlo et al. 2007, Prach et al. 2014) and alien species (Pysek et al.
2002, 2012). Some steps towards the integration of this information have been done in
recent years, primarily motivated by the specific needs of various research projects. For
example, the alien species database was linked with the vegetation-plot database (Chytry et
al. 2005) and both of them with a database of geographic information (Chytry et al. 2009).
There were also integrations of plant-trait databases with the alien species databases and a
plant distribution database (Pysek et al. 2009, 2015). Each particular project that involved
joint analyses of different databases revealed previously undetected patterns of plant
diversity and offered novel explanations contributing to the general understanding of the
evolution of plant diversity.

Critical revision and integration of all the available information on various characteristics
of vascular plant species and vegetation types occurring in the Czech Republic were among
the aims of the Pladias (Plant Diversity Analysis and Synthesis) project. This project,
funded by the Czech Science Foundation as a Centre of Excellence in 2014-2018, involved
botanists from Masaryk University (Brno), the Institute of Botany of the Czech Academy
Sciences (Prithonice, T¥eboii and Brno), the University of South Bohemia (Ceské
Bud¢jovice) and dozens of external collaborators. The Pladias Database of the Czech Flora
and Vegetation was compiled within this project with a proximate aim to support research
into trade-offs in life histories of temperate plants, plant community assembly rules and
plant invasions. However, the aim of the database compilation was broader, with a long-
term vision of developing permanent data infrastructure for botanical survey and research on
the national scale. Such an infrastructure should also support biodiversity conservation and

environmental assessment by providing critically revised and publicly accessible data on



plant species occurrences. It should also be useful for education, helping students and the
public to identify plants and learn about their characteristics and ecology. In order to support
these broader aims, the database was made available to the public on the internet.

The aim of this paper is to (1) present the overall scope, structure and content of the
Pladias Database, (2) describe the data on plant characteristics included in the database, and
(3) show the main patterns of the spatial distribution of plant characteristics on the national

scale by linking the data on species characteristics with species occurrence records.

Database scope

The Pladias Database includes comprehensive and critically revised information on vascular
plant taxa and vegetation types occurring in the Czech Republic. All the native and
spontaneously established alien vascular plant taxa ever recorded in the country are
included. In addition, the database also contains some commonly cultivated crop plants or
alien woody plants that have been traditionally mentioned in the Czech flora handbooks and
species lists (Hejny et al. 1988 onwards, Kubat et al. 2002, Danihelka et al. 2012, PySek et
al. 2012, Kaplan et al. 2019a). In the vegetation part, the database includes information on
vegetation types accepted in the current national vegetation classification system (Chytry
2007-2013), including the syntaxonomic ranks of class, alliance and association.

The expected users of the database include the scientific community (botanists,
ecologists, biogeographers and conservation biologists), nature conservation practitioners,
teachers, students, amateur botanists and the informed public. The database does not include
data related to plant cultivation, medicinal use, edibility or toxicity. The vegetation part of
the database contains data on spontaneously established plant communities, excluding
planted ecosystems such as forestry plantations or crop fields (except the spontaneously

established weed communities in crop cultures).

Database structure

The Pladias Database comprises three data management modules and the public portal for

data presentation (Fig. 1). It contains species occurrence records, data on species



characteristics, data on vegetation types, pictures, spatial data in the form of digital map
layers, bibliographic data and pdf files of key national botanical publications.

The data management modules are used by the database administrators and collaborators
for data upload, editing, checking, correcting and export. The first, simplest module,
provides tools for editing the taxonomic backbone, i.e. a hierarchical list of plant taxa used
in the database. The current state of the taxonomic backbone is used as a source of taxon
names and concepts across the whole database. The second module was developed for
managing the species occurrence records and the third module for managing the data on
plant characteristics. The last two modules contain import functions with various quality
assurance tools. For example, these tools check whether the imported taxon names match the
taxonomic backbone, whether the values of plant characteristics match the expected data
type, and whether the imported values are within a pre-defined range.

Data on species distribution and plant characteristics are changing dynamically in the
database. Any change to the database content made by the data managers in the database
management modules immediately appears in the public portal. In the case of plant traits,
numbered versions of the data are stored in the database whenever data are exported for
analyses. The other kinds of data (pictures, information on vegetation types, digital map
layers, bibliographies and pdf files) are stored in the database as static packages that are
updated occasionally but not subject to ongoing changes. Therefore the database does not
contain any management modules for these data.

Data are presented on the public portal “Pladias — Database of the Czech Flora and
Vegetation” (www.pladias.cz), which has two parallel language versions, Czech and
English. This portal is divided into the sections Species, Vegetation, Identification (both for
species and vegetation types) and Download. The section Species summarizes data for
vascular plant species but also infraspecific taxa and taxa between the levels of genus and
species. The sections Species and Vegetation are organized as sets of factsheets for
individual taxa or vegetation types, each containing all the available information for the
selected taxon or vegetation type. Any change in taxon occurrence records or taxon
characteristics made in the data management modules is immediately displayed in the
relevant parts of the sections Species, Identification and Download in the public portal and
used by the identification key for species. The section Identification is divided into
identification keys for plant species and vegetation types. The section Download provides

some of the background datasets used as sources of factsheets in the sections Species and



Vegetation, which can be downloaded here as spreadsheets suitable for data analysis.
Moreover, this section contains some data that are not available in any other section of the

public portal, e.g. digital maps and bibliographies.

6% PLADIAS

Database of the Czech flora and vegetation

Data Public portal
management www.pladias.cz
modules
Species |
Taxonomic
backbone - | Vegetation |
Species occurrence Identification
records - | species || vegetation |

Data on species
characteristics | Download |

Fig. 1. — Structure of the Pladias Database, with arrows indicating the dynamic data flow.

Database content

Species distribution data

In November 2020, the Pladias Database contained approximately 13.6 million taxon
occurrence records from the Czech Republic. This subset of the Pladias database was
described in detail by Wild et al. (2019). The occurrence records are continuously revised by
several experts in the data management module and dynamically displayed in the
distribution maps on the Pladias public portal. Once all the occurrence records for a taxon
are revised at a level of quadrants of the grid flora mapping, a map of this taxon is published
in the series Distributions of vascular plants in the Czech Republic (Kaplan et al. 2015,
2016a, b, 2017a, b, 2018a, b, 2019b, 2020, to be continued). The published map is added to

this taxon’s factsheet on the Pladias public portal. For some taxa, the published maps



contain information that is not displayed in the dynamically generated maps on the Pladias
website, e.g. different symbols for older vs newer records or occurrences documented by

herbarium specimens vs those based on other records.

Data on species characteristics

The Pladias Database contains information on 120 characteristics of vascular plant species
and other taxa below the level of genus. These characteristics are divided into 12 sections:
(1) Habitus and growth type, (2) Leaf, (3) Flower, (4) Fruit, seed and dispersal, (5)
Belowground organs and clonality, (6) Trophic mode, (7) Karyology, (8) Taxon origin, (9)
Ecological indicator values, (10) Habitat and sociology, (11) Distribution and frequency,
and (12) Threats and protection.

These 120 characteristics comprise plant traits, environmental associations and other
information about plants. Traits are a subset of plant characteristics defined as
morphological, physiological or phenological features measurable at the individual plant
level, without reference to the environment or population or community level (McGill et al.
2006, Violle et al. 2007, Pérez-Harguindeguy et al. 2013, Garnier et al. 2017). Some traits in
the database are functional, i.e. directly affecting plant fitness or its environment. Other
traits are morphological characters that may be important for plant identification but have no
apparent effect on plant performance. The trait values in the database are means or ranges
for a taxon, not multiple measurements for plant individuals. Environmental associations are
another subset of plant characteristics defined as non-random associations of individual
plants, plant populations or plant species with particular characteristics of the environment
(Garnier et al. 2017). They include ecological and biogeographical characteristics. The
database also contains other types of information about plant species, such as their legal
protection or, for alien species, the year of the first record in the wild in the country. The
names of the characteristics were selected considering the proposals in the Thesaurus of
Plant Characteristics (Garnier et al. 2017). However, in several cases, we used alternative

names in order to follow the original data sources or national and regional tradition.

Other data on species



In June 2020, the Pladias Database contained a total of 15,677 photographs of whole plants
and details important for identification, representing 3480 taxa, which were carefully
selected for this purpose. Details and taxa not available from in situ photos were
photographed in the Herbarium of Masaryk University (BRNU). Moreover, 502 taxa were
illustrated by 725 original drawings of their underground organs by Jitka KlimeSova, many
of which were also published in the book Temperate Herbs: An Architectural Analysis
(Klimesova 2018).

For all the species that were included in the first seven volumes of the Flora of the Czech
Republic (Hejny et al. 1988 onwards), the public portal provides a link to a pdf file

containing the relevant chapter from this Flora (with permission from the copyright holders).

Data on vegetation types

The Pladias Database contains the complete information from the monograph Vegetation of
the Czech Republic (Chytry 2007-2013), including textual descriptions of vegetation units,
lists of their diagnostic, constant and dominant species, distribution maps, and a link to a pdf
file containing the relevant chapter from this vegetation monograph (with permission from
the publisher). Each species name in the lists is hyperlinked to information on this species
on the Pladias portal. In June 2020, the database also contained 868 photographs
representing all 496 phytosociological associations described in Vegetation of the Czech
Republic.

The Pladias Database only contains information on vegetation types, not vegetation-plot
data from the Czech National Phytosociological Database (Chytry & Rafajova 2003). The
plot data are kept separately in a database managed using the Turboveg program (Hennekens
& Schaminée 2001), which is specifically tailored for this data type and enables
international data sharing (Chytry et al. 2016, Bruelheide et al. 2019). However, species
occurrence records were extracted from the plots stored in the Czech National

Phytosociological Database and used as one of the sources of species distribution data.

Supporting data and bibliographies

Further data included in the Pladias Database are available in the Download section of the

public portal. They include spreadsheets containing the species lists of the country’s flora



(Kubat et al. 2002, Danihelka et al. 2012), a list of vegetation units (Chytry 2007-2013), pdf
files of articles describing various datasets integrated into the Pladias Database, and
shapefiles with the phytogeographical division of the Czech Republic (Skalicky 1988,
Kaplan 2012), flora mapping grid (Niklfeld 1971), Map of Potential Natural Vegetation of
the Czech Republic (Neuhduslova et al. 1998) and maps of plant invasions in the Czech
Republic (Chytry et al. 2009).

The public portal also provides bibliographic information from the series Bibliographia
botanica ¢echoslovaca, Bibliographia botanica ¢echica and Bibliographia syntaxonomica
cechoslovaca, all available in a searchable pdf format. A total of 22 volumes of
Bibliographia botanica ¢echoslovaca and Bibliographia botanica ¢echica were published by
the Institute of Botany of the Czechoslovak (later Czech) Academy of Sciences in 1967—
2005. The bibliography contains a list of botanical publications from 1952-1957 and 1959—
2000 related to the Czech Republic and until 1992 also to Slovakia. In addition, there is the
Licit database in the Microsoft Access format, which contains a list of botanical publications
related to the territory of the Czech Republic mainly from the years 1989-2002 and of
Slovakia from 1989-1992. This database, compiled in the Institute of Botany of the Czech
Academy of Sciences, was used to prepare two volumes of Bibliographia botanica
¢echoslovaca for the years 1989—1992 and four volumes of Bibliographia botanica ¢echica
for the years 1993-2000. It also contains a list of publications from 2001 and 2002 compiled
for the fifth volume of Bibliographia botanica ¢echica, which has not been printed. A
syntaxonomical bibliography (Bibliographia syntaxonomica ¢echoslovaca ad annum 1970)
was published by the Institute of Botany of the Czechoslovak Academy of Sciences in
1983-1992. The bibliography is organized by the classes of phytosociological classification.
Each of'its 20 volumes contains a list of literature sources that relate to the individual
vegetation classes and a list of subordinate syntaxonomic units of these classes with
references to literature sources. The geographic scope of the bibliography is former

Czechoslovakia.

Identification keys

The interactive identification keys that use various information from the Pladias Database
are online applications available on the public portal. There are two identification keys, one

for plant species and one for vegetation types.
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The species identification key supports the identification of species or, for some genera,
also sections or groups or cultivars of cultivated plants. It does not include subspecies,
aggregates or any other taxa. In this key, the total species list of the Czech flora can be
filtered by selecting attributes of any of these characteristics: genus, family or a higher
taxon, height, growth form, life form, life span, leaf presence and metamorphosis, leaf
arrangement, leaf shape (with the subcategories of simple leaf division and compound leaf
shape), stipules, petiole, leaf life span, leaf deciduousness in woody plants, leaf anatomy,
functional leaf type in woody plants, flowering period, flower colour, flower symmetry,
perianth, fusion of the perianth, shape of the sympetalous corolla or syntepalous perigon,
calyx fusion, inflorescence type, fruit type (with the subcategories of fleshy fruit type and
dry fruit type), shoot metamorphosis, fruit colour, parasitism and mycoheterotrophy,
carnivory, relationships to light, temperature, moisture, soil reaction, nutrients and salinity
(based on Ellenberg-type indicator values with scales merged to three to four categories),
habitat type (using 13 broad categories) and elevational belt in the Czech Republic. The
application proposes a list of species that are characterized by a combination of the entered
values. Species for which the value of at least one of the criteria used in the selection is
missing cannot be safely selected or excluded from the selection. Therefore, such species are
listed below. The species list can be further filtered by selecting only those species that were
previously recorded within 10 km from the locality of the target plant identified by clicking
into an interactive map. It should be noted that this key provides only suggestions for
potentially matching species. A safe identification can only be made using taxonomic
literature such as a flora manual or an identification key.

The vegetation key enables quick identification of phytosociological associations or
alliances according to the Vegetation of the Czech Republic (Chytry 2007-2013). It uses the
probabilistic identification method proposed by Tichy & Chytry (2019). The expected input
data is information on the structure of the considered vegetation type (forest or scrub vs
other vegetation types), a few names of species occurring in the vegetation type, and
optionally information on whether some of these species have a high cover. The method
uses the data on the occurrence frequency (constancy) of the entered species in individual
associations or alliances as published in the synoptic tables in the Vegetation of the Czech
Republic. It calculates the probability of the co-occurrence of the entered set of species in
each vegetation type and suggests vegetation types with the highest probability as potential

matches. The accuracy of the identification increases with the number of entered species.
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However, it usually returns meaningful results already after entering three or four species
(see the tests in Tichy & Chytry 2019). The vegetation key is also available as an Android
application for smartphones

(https://play.google.com/store/apps/details?id=com.test.tichy.vegkey).

Taxonomy

The taxonomic backbone of the Pladias Database is a hierarchical checklist of the Czech
flora based on Danihelka et al. (2012) with further corrections and additions published in the
Identification Key to the Czech Flora (Kaplan et al. 2019a). The system at the family level
follows version 11 of the Angiosperm Phylogeny Website
(http://www.mobot.org/MOBOT/research/APweb/) for angiosperms and Smith et al. (2006)
for ferns. The taxonomic ranks used in the database include division, class, order, family,
genus, subgenus, section, aggregate, series and other informal infrageneric ranks, species,
subspecies, variety, form, group, cultivar, nothospecies and nothosubspecies. Some hybrids
are represented by hybrid formulas. Data are systematically collected for the ranks below the

genus level.

Software

The Pladias Database was developed as a complex software stack storing different types
of botanical data. It is run on infrastructure hosted by the Institute of Botany of the Czech
Academy of Sciences in Priihonice. Its user interface is designed as a web-based granted-
access application respecting ergonomics of shared data handling. The requirement for long-
term sustainability was met by adopting third-party open-source components as much as
possible to avoid future software license expenditures. The data store is based on a
PostgreSQL object-relational database system with the spatial extension PostGIS. The
unified web environment allows for viewing, mapping, searching and downloading separate
data on the occurrence and various characteristics of species as well as spatial queries on the
combination of both layers (Wild et al. 2019).

The following data types were defined in the Pladias Database to store different types of

plant characteristics:
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e Boolean (boolean) — logical values True/False

e Unsorted list (enum_nominal) — a multi-state categorical variable with an a priori
list of unsorted categories; each taxon can be assigned to more than one category

e Sorted list (enum_ordinal) — an ordinal variable with an a priori list of sorted
categories; each taxon can be assigned to more than one category

e Sorted list without multiplicity (enum_ordinal single) — an ordinal variable with
an a priori list of sorted categories; each taxon can be assigned to a single
category

e Integer (integer) — positive or negative whole numbers and zero

e Real number (real) — real (decimal) numbers; each taxon can be assigned to a
single value

e Real number with multiplicity (real _multi) — real (decimal) numbers; each taxon
can be assigned to more than one value

e Interval with the mean (interval avg) — a set of values (real numbers) including
the ultra-minimum, minimum, mean, standard error of the mean, maximum and
ultra-maximum; ultra-minimum and ultra-maximum can be used for rarely
occurring outlier values to distinguish them from typical minimum or maximum
values

e Percentage (percentage) — percentage values

e Month (month) — intervals of months within a year (values of 1-12)

e Year (year) — years of the Gregorian calendar

e QOccurrence frequency (occurrence frequency) — numbers of taxon occurrences in
grid cells generated dynamically from the taxon occurrence data

e List of syntaxa (enum_syntaxons) — unsorted lists of vegetation units

e [nter-taxon association (taxon_taxon real) — pairs of taxa with a real number

quantifying the degree of association between them

Data access, download and export options

Most data in the Pladias Database are available via the public portal www.pladias.cz. The
publicly non-available datasets include older versions of some datasets that are available in

an updated version, fragmentary datasets, datasets waiting for revision, and a few datasets
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that cannot be made public because of third-party copyright restrictions. Individuals
interested in obtaining additional data not available on the public portal should contact the
Governing Board of the Pladias Database, following the Pladias Data Management and
Access Rules available at www.pladias.cz/en/homepage/rules.

Various datasets, including digital map layers (shapefiles), can be downloaded in the
section Download of the public portal. Data on a large part of plant characteristics are
available there in a spreadsheet format, which enables their use in analyses. Most of these
spreadsheets are generated from the current version of the database at each download.
Consequently, they always contain up-to-date information. If a particular species
characteristic is not available in the spreadsheet format on the public portal, the user can
contact the data provider. In this section, the user can also generate and export a list of all
plant taxa recorded in the selected grid cell or quadrant of the flora mapping. Alternatively,
they can also generate a complementary list of all taxa present in the country flora but not
recorded in the grid cell or the quadrant. The latter list can be used in the field for a targeted
recording of missing taxa.

Both the data management modules of the Pladias Database contain various options of
complex data exports, including the automatic transfer of occurrence information or the
values of plant characteristics between different taxonomic levels. The transfer can be done
either in the top-down direction (from higher to lower taxonomic levels) or the bottom-up
direction (Fig. 2). The top-down transfer is only applied if there is a single taxon at the lower
taxonomic level in the Czech flora (e.g. a species has only one subspecies). The bottom-up
transfer can also be applied if there are two or more taxa at the lower taxonomic level. In
such cases, values of the taxa at the lower level are merged according to specific rules for
the given data type. For example, True and False in the Boolean data type are merged into
True, more categories are added in the Unsorted list data type, or the mean or the maximum
value is taken in the Integer or Real number data types. These transfers are also used for
generating the dynamic species distribution maps that are displayed on the Pladias public
portal. Automatically transferred values are always kept separately from the original values,

and their use depends on the specific research needs.

14



(b) After attribute transfer

(a) Original data :
between taxonomic levels

Species aggregate
X Y

Subspecies Xa Xb Ya Xa Xb Ya

Species X Y

Legend: (@ blue colour @ red colour (O) nodata

Fig. 2. — A scheme of the attribute value transfer across levels of the taxonomic hierarchy.
Flower colour is used as an example characteristic. In the original data (a), the attribute is
available only for subspecies Xb of species X (blue) and for species Y (red). After the
attribute transfer, species X is assigned the blue colour from the subspecies Xb. The
aggregate, including both species X and Y, is assigned to both colours. The red colour is
also assigned to subspecies Ya of species Y because this is the only subspecies of this

species in the national flora. However, no value can be assigned to subspecies Xa.

Plant characteristics in the Pladias Database: data description

In the following, we provide a detailed description of the publicly available data on plant
characteristics contained in the Pladias Database, divided into 12 sections (Table 1). While
the data on taxon occurrence and distribution were described by Wild et al. (2009),
vegetation data by Chytry (2007-2013) and other datasets in their corresponding references,
this is the first summary of metadata for characteristics of species and other taxa contained
in the Pladias Database. In addition to data description, we take advantage of the integration
of species occurrence records and species characteristics in a single database and provide
maps of the spatial distribution of the values of selected species characteristics across the

country.

Origin of the data on plant characteristics

Data on plant characteristics in the Pladias Database were compiled from multiple sources.

Morphological traits, as well as data on plant height, life form and flowering period, were
15



collected mainly from the national flora handbooks (Hejny et al. 1988 onwards, Kubat et al.
2002). Data on some traits were revised simultaneously with the preparation of the new
edition of the Key to the Flora of the Czech Republic (Kaplan et al. 2019a), in cooperation
with its editors and authors. Some pieces of missing information were also extracted from
foreign floras. Some parts of the Pladias Database incorporated data from previously
established specialized databases. In particular, most of the data on belowground organs and
clonality were taken from an updated and aggregated version of the CLO-PLA3 database
(Klimesova et al. 2017). This database provides a freely available comprehensive data set of
clonal and bud bank traits for almost 3000 species of the central-European flora. Data on the
origin, status and introduction time and pathways of alien flora were taken from an updated
version of the 2nd edition of the Catalogue of Alien Plants of the Czech Republic (Pysek et
al. 2012). Data on habitat affinity were taken from the database of regional species pools for
Czech habitats (Sadlo et al. 2007) and the database developed for the national vegetation
classification (Chytry 2007-2013). Data on eleven characteristics for which there was no
original dataset based on information from the Czech Republic were provided by the
BiolFlor database (Klotz et al. 2002), which contains plant characteristics of the German
flora. Nevertheless, wherever available, we used data representing observations or
measurements in the territory of the Czech Republic. The taxon lists used in all of these
databases were converted to a single taxon list used in the Pladias Database. If the taxon
concepts in the original source and the Pladias Database did not match perfectly, we were
careful to correct the taxonomic interpretation in order to assign the values of plant
characteristics to the correct taxon.

Several new datasets of plant characteristics were created for the Pladias Database. Some
of these not only collated data for commonly used characteristics but also developed novel
concepts, e.g. plant dispersal strategies (Sadlo et al. 2018) and disturbance indicator values
(Herben et al. 2016). Others were compiled based on the study of plant material across large
sets of species, e.g. the checklist of root sprouters of the Czech flora (BartuSkova et al.
2017), genome sizes (Smarda et al. 2019) and myrmecochory (Koneé¢na et al. 2018). Several
ecological variables were prepared based on various analyses of the national dataset of
vegetation plots (Chytry & Rafajova 2003), e.g. ecological specialization indices (Zeleny &
Chytry 2019).

Mapping plant characteristics
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We linked the species distribution data and species characteristics in the Pladias Database
and mapped the spatial pattern of plant characteristics across the Czech Republic in a grid of
5 minutes of longitude x 3 minutes of latitude, i.e. approximately 6.0 x 5.5 km. The mapped
values were either means for numerical data types or percentage representation of individual
categories for categorical data types. The proportions are related to all the species with
available data values (not to the whole flora). If a species had more than one value of a
multistate categorical variable (e.g. the life form was both hemicryptophyte and therophyte),
each value was counted with no weighting. Data values were transferred to the species
according to the scheme described in Fig. 2. The maps are based exclusively on species,
while other taxa were not considered.

The classes of the colour scale were defined separately for each characteristic using the k-
means clustering (MacQueen 1967). The algorithm partitioned data into a given number of
classes in an iterative way, maximizing the similarity of objects within the same class and
minimizing their similarity between different classes. We deliberately did not use the same
colour scale for different categories of the same trait, because in such a case, patterns for
some categories, especially the rare ones, would not be visible. Nevertheless, it is essential
to realize that the same colours of different categories relate to different absolute values.
White colour is used for categorical characteristics if the mapped category is missing in the
grid cell (i.e. its percentage value is 0%).

The maps are presented for those characteristics that show a remarkable non-random
geographic pattern that may have ecological meaning. We emphasize that the maps should
be understood merely as a part of the data description. The patterns shown are not
phylogenetically corrected, and in some cases, they may result from a correlation of the
displayed characteristic with other characteristics rather than from the direct effect of the
environment on this characteristic. Still, we believe these maps can stimulate further
research by suggesting hypotheses about the possible causes of the displayed patterns. For
better insights, these maps can be compared with the country-scale maps of environmental

variables relevant for plant distributions published by Chytry (2017).

Description of individual plant characteristics
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(See Electronic appendix 1 for a Czech version of these descriptions.)

Habitus and growth type

Height

Plant heights are relevant for the Czech Republic. They are measured in metres and relate to
fully developed mature generative plants growing in the wild. Each taxon is characterized by
two values: minimum (lower limit of the common range) and maximum (upper limit of the
common range). The data are taken from the Key to the Flora of the Czech Republic
(Kaplan et al. 2019a).

Data source and citation: Kaplan et al. (2019a).

Growth form (Fig. 3)

Growth form describes the potential life span of the plant and its parts (ramets), its
reproductive strategy and durability of its aboveground parts (Klimesova et al. 2016,
Ottaviani et al. 2017). Here the growth form is classified into nine categories, which also
consider herbaceous vs woody nature of the stem. Annual herbs live for one season only and
reproduce by seed usually in the same season in which they germinated. They may but need
not be clonal; their clonality typically does not result in fragmentation. Perennial herbs are
divided into three categories: (1) monocarpic perennial non-clonal herbs, which reproduce
sexually only once in their life and do not possess woody aboveground parts or organs of
clonal growth, (2) polycarpic perennial non-clonal herbs, which reproduce sexually several
times during their life span and do not possess organs of clonal growth, and (3) clonal herbs,
which possess organs of clonal growth enabling them to make fragments during their life
span and to form independent units (ramets) by vegetative reproduction; the whole plant
reproduces sexually several times during its life span, while individual ramets may
reproduce once or several times during their life span. The other categories include woody
plants, which may but need not possess organs of clonal growth and may be able or not of
fragmentation and vegetative reproduction. The woody plants are divided into dwarf shrubs

(woody plants lower than 30 cm, also including suffruticose plants with erect, herbaceous
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shoots growing from woody stems at the base, which die out in autumn except for the lowest
part with regenerative buds), shrubs (woody plants higher than 30 cm, branched at the base),
trees (woody plants with trunk and crown), woody lianas and parasitic epiphytes, which
include only two species of the Czech flora, Loranthus europaeus and Viscum album. Data
were partly taken from the aggregated CLO-PLA 3.4 database (KlimeSova et al. 2017). The
CLO-PLA categories were further divided into separate categories for herbaceous vs woody

plants, and taxa not included in CLO-PLA were added.

Categories
e annual herb e dwarf shrub
e monocarpic perennial non-clonal e shrub
herb tree
e polycarpic perennial non-clonal woody liana

herb

parasitic epiphyte

e clonal herb

Citation: Dfevojan P. (2020) Growth form. — www.pladias.cz.

(a) Annual herbs

(b) Menocarpic perennial non-clonal herbs
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Fig. 3. — Proportion of individual growth forms in the Czech flora. Annual and perennial
non-clonal herbs are frequent in the lowlands, whereas clonal herbs are more common in the
mountains. Woody growth forms did not reveal any distinct pattern and are not shown. All
the maps in this paper are based on taxon lists recorded in quadrants of 5 X 3 minutes
(approx. 6.0 x 5.5 km, i.e. 33 km?). Only records of species (not other taxa) are mapped.

Revised occurrence records marked as erroneous or uncertain were excluded.

Life form (Fig. 4)

Life form classification follows Raunkiaer (1934) based on the position of the buds that
survive the unfavourable season. Macrophanerophytes are woody plants that bear the
surviving buds at least 2 m above the ground, usually trees; nanophanerophytes are woody
plants with surviving buds 0.3—-2 m above the ground, usually shrubs; chamaephytes are
herbs or low woody plants with surviving buds above the ground, but not more than 30 cm
above it; hemicryptophytes are perennial or biennial herbs with surviving buds on
aboveground shoots at the level of the ground; geophytes are perennial plants with surviving
buds belowground, usually with bulbs, tubers or rhizomes; hydrophytes are plants with
surviving buds in water, usually on the bottom of water bodies; therophytes are summer- or
winter-annual herbs that survive the unfavourable season only as seeds germinating in
autumn, winter or spring. Data on life forms were taken from the Key to the Flora of the
Czech Republic (Kaplan et al. 2019a). Some taxa can belong to more than one life form. In

such cases, the dominant life form is listed first.

Categories
e macrophanerophyte e geophyte
e nanophanerophyte e hydrophyte
e chamaephyte e therophyte
e hemicryptophyte

Data source and citation: Kaplan et al. (2019a).



(a) Phanerophytes (b) Chamaephytes

(c) Hemicryptophytes (d) Geophytes

Fig. 4. — Proportion of individual life forms in the Czech flora. Chamaephytes are more

common at middle elevations and in the mountains, hemicryptophytes in the mountains,
geophytes in submontane areas of the Bohemian Massif and especially in the flysch
Carpathians in the eastern part of the country, hydrophytes along rivers and in pond basins,
and therophytes in the lowlands. Macrophanerophytes and nanophanerophytes did not reveal

any distinct pattern; all phanerophytes are shown together.

Life strategy (Fig. 5)

Grime (1974, 1979) distinguished three basic ecological strategies of plants: (1) competitive

strategy (C), advantageous in stable habitats where resources are abundant, conditions not



extreme and the disturbance level low; (2) stress-tolerant strategy (S), advantageous where
resources are scarce, conditions severe and highly variable, but disturbance is uncommon;
and (3) ruderal strategy (R), advantageous where resources are abundant and conditions not
extreme, but the disturbance frequency is high.

Taxa of the Czech flora were assigned to life strategies based on the method proposed by
Pierce et al. (2017). The life strategies calculated using this method represent the trade-off in
resource investment between three key leaf traits: leaf area (LA; high in competitive taxa),
leaf dry matter content (LDMC; high in stress-tolerant taxa) and specific leaf area (SLA;
high in ruderal taxa). Scores that express the degree of C-, S- and R-selection are calculated
from these traits. These scores are expressed on a percentage scale, and the sum of the three
scores for individual taxa is 100%. Based on these scores, the taxa are assigned to the basic
primary strategies C, S and R, intermediate strategies CS, CR, SR and CSR, and transitions
between them, e.g. C/CS or SR/CSR (sensu Grime 1979). Data on leaf traits for these
calculations or calculated values were taken from the LEDA database (Kleyer et al. 2008)
and some other sources (Bjorkman et al. 2018, Dayrell et al. 2018, Findurova 2018,
Tavsanoglu & Pausas 2018). The Pladias database contains both the score values for the

three categories C, S, R and the categorized life strategies.

Categories
o C e CS/CSR e S/CS
e C/CR e CSR e S/CSR
e C/CS e R e S/SR
e C/CSR e R/CR e SR
e CR e R/CSR e SR/CSR
e CR/CSR e R/SR
e CS e S

Citation: Guo W.-Y. & Pierce S. (2019) Life strategy. — www.pladias.cz.



(a) C-score (b) S-score

(c) R-score

Fig. 5. — Life strategy scores for competitive (C), stress-tolerant (S) and ruderal strategy (R).
C-strategists are most common in lowland agricultural areas with fertile soil, S-strategists on
siliceous rocks in the Bohemian Massif, including both mountain areas and lowland

sandstone areas, and R-strategists in wet basins and fishpond areas.

Leaf

Leaf presence and metamorphosis

Data on the presence of leaves on the plant, their metamorphoses and reductions are based

on the Flora of the Czech Republic (vols. 1-8; Hejny et al. 1988 onwards) and the Key to
the Flora of the Czech Republic (Kaplan et al. 2019a).

Categories
e leaves present, not modified e leaves modified to pitchers
e leaves modified to spines e leaves reduced to collars
e leaves modified to tendrils e leaves reduced to sheaths
e leaves modified to phyllodes e leaves reduced to scales



e leaves absent

Data source and citation: Hejny et al. (1988 onwards), Kaplan et al. (2019a).

Leaf arrangement (phyllotaxis)

Four basic types of leaf arrangement are distinguished: alternate, opposite, verticillate
(whorled) and rosulate (in the basal rosette). The character is assessed in well-developed
plants, i.e. not in individuals re-sprouting after damage by mowing or grazing or those with
teratological modifications. In some taxa more than one character state may occur (e.g.
Hylotelephium jullianum and Salix purpurea): all character states are recorded in such cases.

In some plants, the arrangement of frondose bracts in the inflorescence is assessed
separately (e.g., true leaves in Veronica persica and V. polita are opposite, while bracts are
alternate). Leaves with interpetiolar stipules found in the Rubiaceae family are considered as
whorled. In Rhamnus cathartica the leaves are considered as opposite, although in most
cases they are sub-opposite.

The information was extracted mainly from the descriptions in the Flora of the Czech
Republic (vols. 1-8; Hejny et al. 1988 onwards). In cases of uncertainties, mainly for alien
taxa, additional sources were consulted, including the Flora of North America (Flora of
North America Editorial Committee 1993 onwards), the Flora of China (Wu et al. 1994

onwards) and the Flora of Pakistan (www.tropicos.org/Project/Pakistan).

Categories
e alternate e verticillate
e opposite e rosulate

Citation: Grulich V., Holubova D., St&pankova P. & Rezni¢kova M. (2017) Leaf

arrangement. — www.pladias.cz.

Leaf shape (Fig. 6)

The primary distinction is made between simple and compound leaves. The simple leaves

are categorized based on the leaf blade division associated with venation into palmately



divided (e.g. Alchemilla), pinnately divided (e.g. Achillea millefolium), forked (e.g.
Batrachium, Ceratophyllum and Utricularia) and pedate (e.g. Helleborus). The
categorization is based on well-developed leaves. In many taxa, transitions occur between
simple leaves with a dentate or serrate margin, and simple divided (pinnately or palmately
lobed) leaves. Only the leaves with the lamina divided to at least one-quarter of their width
are considered as divided. Many taxa with varying leaf division are assigned to more than
one character state.

The compound leaves are divided into palmate and pinnate. The taxa that have both
ternate and pinnate leaves, the latter with two pairs of leaflets (e.g. Aegopodium podagraria
and some other species of the Apiaceae family), are assigned to both character states. The
degree of division in pinnately compound leaves indicated here relates to well-developed
leaves, especially to the basal part of the lamina. Taxa with multiple pinnately compound
leaves are assigned to two or more character states based on the level of division, but very
small leaves, which may correspond to simple leaves, are not considered.

In many cases, there are transitions between simple and compound leaves, especially
between pinnatisect and pinnate leaves. Leaves with linear or filiform segments, including
the bi-, tri- or even more-pinnatisect or palmatisect leaves (e.g. stem leaves in Batrachium
fluitans, Cardamine pratensis and the genus Seseli) are classified as simple (dissected)
leaves. In contrast, leaves with broader segments attached to the rachis by a distinct
constriction or a petiolule (e.g. stem leaves in Cardamine dentata or ground leaves in
Pimpinella saxifraga) are classified as compound.

In heterophyllous taxa, all types of leaves are assessed, and the taxon is assigned to two
or more character states. However, less divided leaves found in juvenile plants of some taxa
are not considered heterophyllous. The parasitic plants with rudimentary (vestigial) leaves
(e.g. Cuscuta) or the plants with phylloclades replacing the vestigial leaves (e.g. Asparagus)
are assigned the character state “reduced”.

The information was extracted mainly from the descriptions in the Flora of the Czech
Republic (vols. 1-8; Hejny et al. 1988 onwards). In uncertain cases, mainly for alien taxa,
additional sources were consulted, including the Flora of North America (Flora of North
America Editorial Committee 1993 onwards), the Flora of China (Wu et al. 1994 onwards)

and the Flora of Pakistan (www.tropicos.org/Project/Pakistan).

Categories



e simple — entire

e simple — palmately divided

e simple — pinnately divided

e simple — forked

e simple — pedate

e compound — ternate

e compound — palmate (5-foliate)

e compound — palmate (7-foliate)

compound — palmate (8- and
more-foliate)

compound — imparipinnate
compound — paripinnate
compound — interruptedly pinnate
compound — bipinnate

compound — tripinnate

compound — quadripinate

reduced

Citation: Grulich V., Holubova D., Stdpankové P. & Reznit¢kova M. (2017) Leaf shape. —

www.pladias.cz.

(a) Simple leaves

(b) Entire simple leaves

Fig. 6. — Proportion of species with different leaf shapes in the Czech flora. Simple leaves

(a) are prevalent in wetland areas, both in pond basins and along large rivers. As the

proportion of species with reduced leaves is insignificant in the Czech flora, the map for the

proportion of species with compound leaves is essentially inverse to this map. The

proportion of the most common types of simple leaves (b—d) is shown relative to all the



species with simple leaves in the Czech flora. Entire leaves are more frequent in the western
mountain areas of the Bohemian Massif and pond basins, palmately divided leaves in the

mountain areas in the northeast, and pinnately divided leaves in dry lowlands.

Stipules

Stipules, i.e. paired leaflike appendages at the base of the petiole or sessile leaf blade, can be
present or absent. Caducous stipules, i.e. those disappearing soon after the leaf blade has
developed (e.g. Prunus), are considered as present. The interpetiolar stipules,
morphologically indistinguishable from true leaves and together forming whorls (e.g.
Rubiaceae), are considered as true stipules. In contrast, stipules modified into glands (e.g.
Lotus) or hairs (e.g. Portulacaceae) are not considered as stipules here.

Information about the presence of stipules was extracted from the descriptions in the
Flora of the Czech Republic (vols. 1-8; Hejny et al. 1988 onwards). In cases of
uncertainties, mainly concerning alien taxa, descriptions in the Flora of North America
(Flora of North America Editorial Committee 1993 onwards), the Flora of China (Wu et al.
1994 onwards) and the Flora of Pakistan (www.tropicos.org/Project/Pakistan) were

consulted.

Categories
e present

e absent

Citation: Grulich V., Holubova D., Stépankové P. & Rezni¢kova M. (2017) Stipules. —

www.pladias.cz.

Petiole

Lef petiole can be present or absent. In some plants, it can be present in some leaves but
absent in others. The data were extracted from the Flora of the Czech Republic (vols. 1-8;
Hejny et al. 1988 onwards), the Key to the Flora of the Czech Republic (Kubat et al. 2002),
the New Hungarian Herbal (Kiraly et al. 2011) and the Excursion Flora of Germany (Jéger
& Werner 2000).



Categories
e present e mainly absent
e mainly present e absent

e both present and absent

Citation: Prokesova H. & Grulich V. (2017) Petiole. — www.pladias.cz.

Leaf life span (Fig. 7)

Leaf life span is a functional trait important for plant competitiveness. It depends on the
climate in the distribution range of the taxon and microclimate, nutrient and light availability
in typical habitats of the taxon. Data were taken from the BiolFlor database (Klotz & Kiihn
2002a).

Categories
e overwintering green — leaves developing in autumn, overwintering green and
decaying in spring and summer
e spring green — leaves green from early spring to early summer, then usually decaying
e summer green — leaves green in the warm season
e cvergreen — leaves green throughout the year, often living for more than one year

(persistent-green)

Data source and citation: Klotz & Kiihn (2002a).



(a) Overwintering green leaves (b) Spring green leaves

Fig. 7. — Proportion of species with different leaf life span in the Czech flora. Plants with
overwintering-green leaves are more common in dry lowlands, those with spring-green
leaves also in the lowlands, but especially in areas with rock outcrops, those with summer-
green leaves in lowland areas with a large proportion of arable land, and those with

evergreen leaves in the mountains.

Leaf deciduousness in woody plants

Leaves of different woody plant species have distinct phenological patterns. Most species of
Central European woody plants have winter-deciduous leaves, while a small proportion has
evergreen (persistent-green) leaves. Semi-deciduous leaves are rare, occurring mainly in
cultivated species. The category of winter semi-deciduous leaves includes only the leaves
that are at least partly green in winter, not marcescent leaves, which die out in autumn and
remain attached, in a dry state, to the maternal plant over the winter (e.g. young individuals

of Quercus).



Data on leaf deciduousness were extracted from the Flora of the Czech Republic (vols. 1—
8; Hejny et al. 1988 onwards), Key to the Flora of the Czech Republic (Kaplan et al. 2019a),

floras of some other countries, and complemented by original observations.

Categories
e cvergreen e winter semi-deciduous
e winter deciduous e drought semi-deciduous

Citation: Stépankové P. & Grulich V. (2020) Leaf deciduousness in woody plants. —

www.pladias.cz

Leaf anatomy (Fig. 8)

Leaf anatomy is an important ecological adaptation which helps plants to optimize
photosynthesis under various environmental conditions. It reflects especially the availability
of water (Klotz & Kiihn 2002a). Succulent and scleromorphic leaves are adapted to dry
conditions. Both of them have thickened epidermis and cuticle, but the former develop a
water-storage tissue while the latter have mechanisms to promote water transport in periods
of water availability. Mesomorphic leaves are adapted to less dry conditions; hygromorphic
leaves to shady conditions that rarely suffer from drought; helomorphic leaves to oxygen
deficiency in swampy soils; and hydromorphic leaves to gas exchange in the water. The
most common type in the Czech flora is mesomorphic leaves. Data were taken from the
BiolFlor database (Klotz & Kiihn 2002a), which contains an extended and corrected version

of the dataset published by Ellenberg (1979).

Categories
e succulent e hygromorphic
e scleromorphic e helomorphic
e mesomorphic e hydromorphic

Data source and citation: Klotz & Kiihn (2002a).



(a) Succulent leaves (b) Scleromorphic leaves

Fig. 8. — Proportion of species with different leaf anatomy in the Czech flora. Species with
succulent leaves are common in areas with rock outcrops, those with scleromorphic leaves
in dry lowlands, those with mesomorphic leaves in non-wetland lowland to submontane
areas, those with hygromorphic leaves in the mountains, especially in the precipitation-rich
northeast, those with helomorphic leaves in the western mountains of the Bohemian Massif
and in the pond basins, and those with hydromorphic leaves in pond basins and riverine

landscapes.

Functional leaf type in woody plants



Functional leaf types in woody plants, often used for physiognomic classification of forest
and scrub vegetation, are distinguished based on their morphology, anatomy and life span.
Most angiosperm woody plants of the central-European flora have broad deciduous or semi-
deciduous leaves, which have a large specific leaf area. The other leaf types are, with rare
exceptions (Larix), perennial and usually called evergreen. Needle-like and scale-like leaves
occur in conifers and some species of Ericaceae. Sclerophyllous leaves are flat but have a
strongly developed sclerenchyma, which causes their toughness. They are usually small
coriaceous leaves with small specific leaf area, adapted to dry climate. Laurophyllous leaves
are larger and thinner than sclerophyllous leaves and have a smaller amount of
sclerenchyma. In most cases, they are dark green, smooth and shiny. These leaves are
adapted to year-round wet climates with mild winters. A few species that are difficult to
classify to these categories are classified as “special type”.

Data on functional leaf types were taken from the Flora of the Czech Republic (vols. 1-8;
Hejny et al. 1988 onwards), Key to the Flora of the Czech Republic (Kaplan et al. 2019a),

floras of some other countries, and complemented by original observations.

Categories
e ncedle-like e sclerophyllous
e scale-like e laurophyllous
e broad deciduous or semi- e special type
deciduous

Citation: Stépankova P. & Grulich V. (2020) Functional leaf type in woody plants. —

www.pladias.cz.

Flower

Flowering period (Fig. 9)

The months of the beginning and end of flowering in the Czech Republic are given. Data

were taken from the Key to the Flora of the Czech Republic (Kaplan et al. 2019a).



Data source and citation: Kaplan et al. (2019a).

Mean length of the flowering period

Fig. 9. — Mean length of the flowering period for the species of Czech flora (in months). On
average, the most prolonged flowering period is found in mid-elevation areas that are neither

too dry nor too cold.

Flowering phase (Fig. 10)

The flowering period for plants is usually indicated in months. However, as the start and end
of the flowering period depend on the weather, the exact time may change from year to year.
Therefore, Dierschke (1995) classified plant taxa into symphenological groups, i.e. groups
of taxa that usually bloom together. Data are taken from the BiolFlor database (Trefflich et
al. 2002).

Categories
e 1 Corylus avellana-Leucojum vernum (pre-spring)
o 2 Acer platanoides-Anemone nemorosa (start of early spring)
e 3 Prunus avium-Ranunculus auricomus (end of early spring)
e 4 Fagus sylvatica-Galeobdolon (start of mid-spring)
e 5 Sorbus aucuparia-Galium odoratum (end of mid-spring)
e 6 Cornus sanguinea-Melica uniflora (start of early summer)
e 7 Ligustrum vulgare-Stachys sylvatica (end of early summer)
o 8 Clematis vitalba-Galium sylvaticum (mid-summer)

e 9 Hedera helix-Solidago (early autumn)



e 10 Autumn-phase

(a) Flowering phase 5 (b) Flowering phase 8

Fig. 10. — Proportion of species assigned to the flowering phases 5 Sorbus aucuparia-
Galium odoratum (end of mid-spring) and 8 Clematis vitalba-Galium sylvaticum (mid-
summer) in the Czech flora. The species belonging to phase 5 are remarkably concentrated
in the mountains, while those belonging to phase 8 are frequent in the lowland areas with a
high proportion of arable land. The other flowering phases do not show such distinct

geographic patterns.

Data source and citation: Trefflich et al. (2002).

Flower colour (Fig. 11)

Flower colour is reported for nearly all angiosperms except duckweeds (4Araceae p. p.) and
some hybrids for which data on flower colour were not available.

If a species has more than one flower colour, all colours are reported irrespective of their
frequency. This approach is used both for species that regularly form populations with
different flower colours (e.g. Corydalis cava and Iris pumila) and for species with
occasional occurrence of deviating flower colour (e.g. albinism in Salvia pratensis or pink
flowers in 4juga reptans). However, the whole range of variation is not fully reported in
cultivated plants, for which some cultivars of different colour may be ignored (e.g.
Gladiolus hortulanus and Callistephus chinensis). In plants with flowers of two colours (e.g.
Cypripedium calceolus), both colours are reported. In plants with multi-coloured flowers

(e.g. the variegated lip in Ophrys apifera) the predominant colour is reported.



If the flower has a well-developed corolla or perigon, the reported flower colour depends
on these parts. If such a flower has bracts of a contrasting colour (e.g. Melampyrum
nemorosum), their colour is not considered. If the corolla or the perigon is not developed,
the flower colour is based on the calyx (e.g. Daphne mezereum), bracts (e.g. Aristolochia
clematitis), the system of bracts and bracteoles in the inflorescence (Euphorbia) or the
involucre on secondary peduncles (Bupleurum longifolium). In species of Araceae with
spadix and spathe of contrasting colours (e.g. Calla palustris) both colours are reported. The
colour of the whole inflorescence is reported for some plants with reduced flowers (e.g.
Betula, Salix, some Cyperaceae and Typhaceae). Spikelets in Poaceae are reported as green
disregarding a possible violet tint; exceptions include the Melica ciliata agg. and Cortaderia
that are reported as white. Also in other, rare cases, the inflorescence colour is reported as
flower colour (e.g. green in Ficus carica). In Asteraceae, the colours of the disk flowers and
ray flowers are reported separately if the ray flowers are developed and have a contrasting
colour (e.g. Bellis perennis). The colour of the involucrum is reported for species with tiny
flower heads and indistinct flowers (e.g. Artemisia campestris and Xanthium) and for
“immortelles” (e.g. Helichrysum and Xeranthemum).

Information on flower colour is partly based on the field knowledge, partly obtained from
various photographs and descriptions in the Flora of the Czech Republic (vols. 1-8; Hejny et
al. 1988 onwards). In the taxa that are not reported in the Flora of the Czech Republic, as
well as in unclear cases (especially in alien species), other sources were used, especially the
Flora of North America (Flora of North America Editorial Committee 1993), Flora of China
(Wu et al. 1994) and Flora of Pakistan (http://www.tropicos.org/Project/Pakistan).

Categories

e white (including grey and silvery, and rare cases of individuals with white colour) —
e.g. ray flowers of Leucanthemum vulgare, albinotic plants of Glechoma hederacea,
catkins of Salix caprea

e yellow-white (including white-yellow and cream) — e.g. Scabiosa ochroleuca

e green-white (including white-green and greenish) — e.g. Orthilia secunda

e green — e.g. Poa pratensis (the colour relates to the glumes and lemmas)

o yellow-green (including green-yellow) — e.g. Acer pseudoplatanus, Rhamnus
cathartica

o vyellow —e.g. Taraxacum



e orange — e.g. Pilosella aurantiaca

e pink (including white-pink, pink-white and dark pink) — e.g. Malva alcea, Rosa
canina

e pink-violet — e.g. Allium schoenoprasum

e red —e.g. Papaver rhoeas

e red-violet (includes all the hues of purple, pink-red and violet-red) — e.g. Astragalus
onobrychis, Cirsium palustre

e violet (including dark violet and black-violet) — e.g. Bartsia alpina, Salvia
verticillata

e blue —e.g. Centaurea cyanus

e Dblue-violet — e.g. Aconitum plicatum

e brown (including yellow-brown, brown-yellow, beige and brown-violet) — e.g.
Euonymus verrucosus, Neottia nidus-avis

e red-brown — e.g. Asarum europaeum, Scrophularia nodosa

e black —e.g. Carex acuta (the colour relates to the colour of bracts)

Citation: Stépankova P. & Grulich V. (2019) Flower colour. — www.pladias.cz.

(a) Yellow-white and yellow (b) Pink

(d) Blue




Fig. 11. — Proportion of species with selected colours in the Czech flora. In (a) and (c), two
similar colours showing similar spatial patterns were merged. Yellow-white, white and blue
colours tend to be frequent in dry and warm lowland areas, pink colours at lower elevations,
and pink-violet and red-violet colours at higher elevations, especially in the flysch

Carpathians. Most of the other flower colours show less clear geographic patterns.

Flower symmetry (Fig. 12)

Flowers of angiosperms are divided into zygomorphic (with bilateral symmetry) and
actinomorphic (with radial symmetry). This character is not reported for taxa with
achlamydeous flowers and taxa with strongly reduced or rudimentary perianth or with a
perianth modified into scale-like or setaceous structures. However, it is reported for taxa
with the perianth reduced to a corolla-like calyx (e.g. Adizoaceae and Daphne) and in taxa
with flowers surrounded by complex structures combining bracts with the proper perianth or
petal-like staminodes and stamens (e.g. Canna). Spiral and spirocyclic flowers, though
actually asymmetric, are classified as actinomorphic in Nymphaeaceae and most species of
Ranunculaceae. In contrast, in some other members of Ranunculaceae (e.g. Aconitum and
Delphinium), they are classified as zygomorphic. Bisymmetric flowers (in the Brassicaceae
family and the genera Dicentra and Lamprocapnos) are consistently classified as
actinomorphic. Both zygomorphic and actinomorphic flowers are reported for taxa with both
symmetry types (e.g. Succisa pratensis).

The information about flower symmetry was extracted from the descriptions in the Flora
of the Czech Republic (vols. 1-8; Hejny et al. 1988 onwards). If some uncertainty occurred,
particularly in some alien taxa, the descriptions in the Flora of North America (Flora of
North America Editorial Committee 1993 onwards), the Flora of China (Wu et al. 1994

onwards) and the Flora of Pakistan (www.tropicos.org/Project/Pakistan) were consulted.

Categories
e zygomorphic

e actinomorphic

Citation: Grulich V., Holubova D., Stépankova P. & Rezni¢kova M. (2017) Flower

symmetry. — www.pladias.cz.



Zygomorphic flowers

Fig. 12. — Proportion of species with zygomorphic flowers in the Czech flora. These species
are frequent in the mountains and lowland non-wetland areas. Note that the proportion of

actinomorphic flowers is the complement of the proportion of zygomorphic flowers.

Perianth

Perianth (perigon), i.e. the non-reproductive part of the angiosperm flower, can be classified
into heterochlamydeous and homochlamydeous. Heterochlamydeous flowers are divided
into calyx and corolla. In homochlamydeous flowers, calyx and corolla are
indistinguishable. Perianth or some of its parts can be reduced or absent; flowers with no
perianth are called achlamydeous.

In Apiaceae, the presence of the calyx teeth is assessed as a reduced calyx; if these teeth
are not visible, the calyx is considered as absent. In Asteraceae, the presence of a pappus,
scales or a collar-like structure is considered as a reduced calyx; if no such structures are
present, the calyx is considered as absent. In Cyperaceae, the presence of perigon bristles is
assessed as a reduced perigon. All members of the Poaceae family are considered as plants
with a reduced perigon. The perianth in the genus Basella is arbitrarily classified as a
reduced calyx though it is also often considered as a reduced homochlamydeous perianth.
The character states “homochlamydeous, sometimes absent” and “homochlamydeous,
reduced or absent” mean that in one plant some flowers may have a well-developed or
reduced perianth, while other flowers may be achlamydeous (e.g. Atriplex).

The information was extracted mainly from the descriptions in the Flora of the Czech

Republic (vols. 1-8; Hejny et al. 1988 onwards). For the taxa not treated in that flora or if



some uncertainties occurred, mainly concerning some alien taxa, the descriptions in the
Flora of North America (Flora of North America Editorial Committee 1993 onwards), the
Flora of China (Wu et al. 1994 onwards) and the Flora of Pakistan

(www.tropicos.org/Project/Pakistan) were consulted.

Categories
e homochlamydeous
e homochlamydeous, sometimes reduced
e homochlamydeous, sometimes reduced or absent
e homochlamydeous, sometimes absent
e homochlamydeous, reduced or absent
e calyx and corolla
e calyx and corolla, corolla reduced or absent
e calyx and corolla, corolla sometimes absent
e calyx present, corolla sometimes reduced
e calyx present, corolla reduced
e calyx present, corolla reduced or absent
e calyx present, corolla sometimes absent
e calyx present, corolla absent
e calyx reduced, corolla present
e calyx sometimes absent, corolla present
e calyx absent, corolla present
e calyx absent, corolla sometimes present
e reduced
e reduced or absent

e flower achlamydeous

Citation: Grulich V., Prokesova H. & Stépankova P. (2017) Perianth. — www.pladias.cz.

Fusion of the perianth

This characteristic of angiosperm flowers is assessed either as a fusion of the corolla or, in

homochlamydeous taxa (e.g. Amaryllidaceae, Liliaceae and Orchidaceae) as a fusion of the
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perigon. It is not assessed in achlamydeous groups (e.g. Salix) and plants with a strongly
reduced or rudimentary perianth or with the perianth modified in scale-like or setaceous
structures with a varying number of bristles, which may be free (e.g. in Cyperaceae) or
partially fused (e.g. in most of Poaceae). The perianth of such plants is considered as
reduced. The perianth in the genus Aristolochia is also classified as reduced (neither fused
nor free): it is modified to scales situated at the bottom of a tube-like structure formed by
fused bracts. Both primary character states are assigned to the taxa with unisexual male and
female flowers that differ in the fusion of the perianth (e.g. Cannabis). A similar approach is
used in the taxa in which some flowers are homochlamydeous while others are
achlamydeous (e.g. Atriplex).

The basic information was extracted from the Flora of the Czech Republic (vols. 1-8;
Hejny et al. 1988 onwards). If some uncertainty occurred, especially for alien taxa, other
sources were consulted, including the Flora of North America (Flora of North America
Editorial Committee 1993 onwards), the Flora of China (Wu et al. 1994 onwards) and the

Flora of Pakistan (www.tropicos.org/Project/Pakistan).

Categories
o free
o fused
e reduced

Citation: Grulich V., Holubova D., St&pankovéa P. & Rezni¢kova M. (2017) Fusion of the

perianth. — www.pladias.cz.

Shape of the sympetalous corolla or syntepalous perigon

This characteristic of angiosperm flowers is not assessed for achlamydeous groups (e.g.
Salix) and plants with a strongly reduced or rudimentary perianth or with the perianth
modified in scale-like or setaceous structures (e.g. Cyperaceae and Poaceae). In
Amaranthaceae and the genus Cannabis, the perianth is recognizable, and the degree of its
fusion could be assessed, but not its shape. If the corolla or the perigon have an intermediate
shape between two character states, the taxon is assigned to both of them. Many

sympetalous corollas and syntepalous perigons have unique shapes that are difficult to



match to general classification categories. The taxa with such shapes are classified to an
auxiliary category “special type” (e.g. Canna, Cyclamen, Dicentra, Gladiolus, Impatiens
and [ris).

The basic information was extracted from the Flora of the Czech Republic (vols. 1-8;
Hejny et al. 1988 onwards). In uncertain cases, especially in some alien taxa, other sources
were consulted, including the Flora of North America (Flora of North America Editorial
Committee 1993 onwards), the Flora of China (Wu et al. 1994 onwards) and the Flora of

Pakistan (www.tropicos.org/Project/Pakistan).

Categories
e urceolate e funnel-shaped e tubular
e bilabiate e hypocrateriform e campanulate
e ligulate e personate e filiform
e rotate e labiate e special type

Citation: Grulich V., Holubova D., Stépankova P. & Rezni¢kova M. (2017) Shape of the

sympetalous corolla or syntepalous perigon. — www.pladias.cz.

Calyx fusion

The calyx of angiosperm flowers can be fused into a calyx tube (synsepalous calyx) or
composed of distinct sepals (aposepalous). In some plants (especially in Asteraceae) the
calyx is modified into a ring of fine feathery hairs called the pappus. Taxa with both
synsepalous and aposepalous calyx (e.g. Platanus) are classified as “synsepalous and
aposepalous”. A cup-shaped tube formed of fused sepals, petals and stamens is called
hypanthium. However, hypanthium may also be interpreted as a product of an intercalary
growth of the floral axis (receptacle) up and around the carpels, forming a cup-shaped
structure, sometimes even fusing with the outer walls of the carpels and making the ovary
inferior. In most genera of the Onagraceae family, the hypanthium forms a floral tube fairly
overtopping the apex of the ovary.

The data were taken from the Flora of the Czech Republic (vols. 1-8; Hejny et al. 1988
onwards), the Key to the Flora of the Czech Republic (Kubat et al. 2002), the New
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Hungarian Herbal (Kiraly et al. 2011) and the Excursion Flora of Germany (Jéager & Werner
2000).

Categories
e aposepalous e synsepalous
e fused at the base e pappus
e synsepalous and aposepalous e hypanthium

Citation: ProkeSova H. & Grulich V. (2017) Calyx fusion. — www.pladias.cz.

Inflorescence type

Inflorescence types follow the morphological system used in the Flora of the Czech
Republic (vols. 1-8; Hejny et al. 1988 onwards). As the Czech terminology used for
inflorescences does not match the English terminology, we use Latin terms in the English
version of the Pladias Database. The exact identification of the inflorescence type is often
equivocal because of varying interpretations of the same object. In species with unisexual
flowers, male and female flowers can occur in different inflorescence types. In other cases, it
is not possible to identify the inflorescence without detailed knowledge of evolutionary
morphology, e.g. umbella vs pseudumbella in the genus Butomus. There are also compound
inflorescences, in some cases with very different structure of their parts, especially in
Asteraceae, which can have even triple inflorescences (e.g. Echinops sphaerocephalus often
has an anthella ex capitulis anthodiorum composita).

The information was extracted mainly from the descriptions in the Flora of the Czech
Republic (vols. 1-8; Hejny et al. 1988 onwards). For the taxa not treated in that flora or if
some uncertainties occurred, mainly concerning some alien taxa, the descriptions in the
Flora of North America (Flora of North America Editorial Committee 1993 onwards), Flora
of China (Wu et al. 1994 onwards) and Flora of Pakistan
(www.tropicos.org/Project/Pakistan) were consulted. In critical groups (e.g. Rubus),
especially in recently described species, inflorescence type was taken from the original

descriptions.

Categories



amentum

amentum e floribus femineis
amentum e floribus masculis
anthella

anthella e floribus masculis
composita

anthella e spiculis composita
anthella ex capitulis anthodiorum
composita

anthella ex anthodiis composita
anthodium

anthodium solitarium
bostryx

capitulum

capitulum e floribus femineis
compositum

capitulum e floribus masculis
compositum

capitulum e spiculis compositum
capitulum e verticillastris
compositum

capitulum ex anthodiis
compositum

cincinnus

corymbothyrsus
corymbothyrsus e fasciculis
compositus

corymbothyrsus ex anthodiis
compositus

corymbothyrsus ex fasciculis
anthodiorum compositus
corymbus

corymbus ex anthodiis compositus

dichasium

dichasium e floribus femineis
compositum

dichasium ex anthodiis
compositum

fasciculus

fasciculus e floribus femineis
compositus

fasciculus e floribus masculis
compositus

fasciculus ex anthodiis femineis
compositus

flores solitarii

flores solitarii feminei

flores solitarii masculi

panicula

panicula e bostrychibus composita
panicula e capitulis composita
panicula e cincinnis composita
panicula e corymbis composita
panicula e dichasiis composita
panicula e fasciculis composita
panicula e floribus masculis
composita

panicula e pseudospicis composita
panicula e spiculis composita
panicula e spiculis masculis
composita

panicula ex capitulis anthodiorum
composita

panicula ex anthodiis composita
pseudoracemus

pseudospica



pseudospica e capitulis composita
pseudospica e floribus masculis
composita

pseudospica e spiculis composita
pseudospica e verticillastris
composita

pseudospica ex anthodiis
composita

pseudumbella

pseudumbella e cyathiis composita
pseudumbella ex anthodiis
composita

racemus

racemus e capitulis compositus
racemus € cincinnis compositus
racemus ¢ fasciculis compositus
racemus ¢ floribus femineis
compositus

racemus e floribus masculis
compositus

racemus e spiculis compositus
racemus e verticillastris
compositus

racemus ex anthodiis compositus

racemus ex corymbis anthodiorum
compositus

racemus ex anthodiis masculis
compositus

racemus ex umbellis compositus
rhipidium

spadix

spadix e floribus femineis
compositus

spica

spica e floribus femineis
composita

spica e floribus masculis
composita

spica e spiculis composita
spicula

strobilus

syconium

umbella

umbella composita

umbella e spicis spicularum
composita

verticillastrum

Citation: Grulich V. & Stépankova P. (2019) Inflorescence type. — www.pladias.cz.

Dicliny (Fig. 13)

Dicliny characterizes the level of spatial separation of male and female reproductive organs.
Monoclinous (synoecious) plants, including most taxa of the central-European flora, have
only bisexual (hermaphroditic) flowers. The plants with unisexual flowers are either

monoecious (with both male and female flowers growing on the same individual) or



dioecious (with male and female flowers growing on different individuals).
Gynomonoecious plants have female and bisexual flowers on the same individuals, while
andromonoecious plants have male and bisexual flowers on the same individuals.
Gynodioecious plants have female and bisexual flowers on different individuals, or some
individuals have only female flowers, and other individuals have both male and female
flowers. Androdioecious plants have male and bisexual flowers on different individuals, or
some individuals have only male flowers, and other individuals have both male and female
flowers. Trioecious plants have individuals with male flowers, individuals with female
flowers, and individuals with bisexual (or both male and female unisexual) flowers.
Trimonoecious plants have a male, female and bisexual flowers on the same individual.
Other plants can be male sterile. Data on dicliny were taken from the BiolFlor database

(Durka 2002).

Categories
e synoecious e andromonoecious e trimonoecious
e monoecious e gynodioecious e male-sterile
e dioecious e androdioecious
e gynomonoecious e trioecious

Data source and citation: Durka (2002).



(a) Synoecious (b) Monoecious

(c) Dioecious

Fig. 13. — Proportion of synoecious, monoecious and dioecious species in the Czech flora.
Synoecious species are frequent in the mountains and deep river valleys, monoecious in
pond basins and some riverine landscapes, and dioecious in the mountains, mid-elevation

areas and lowland river landscapes.

Generative reproduction type (Fig. 14)

The type of generative reproduction (breeding system) is defined by the origin of gametes
that fuse to form offspring. On the one hand, it includes obligate outcrossing, which can be
controlled by genetic mechanisms of recognition and rejection of self-pollen before the
fertilization of the egg cell (allogamy, self-incompatibility), sequential hermaphroditism
(dichogamy) or unisexuality of plant individuals (dioecy). On the other hand, it includes
obligate autogamy, which refers to the fusion of two gametes that both originate from one
flower or one individual. However, various mixed strategies are common, including
reproduction by both self-fertilization and mating with other individuals. The degree of self-
fertilization can be affected by both genetic and ecological factors, among others by
frequency, diversity and foraging strategy of pollinators. Three categories are distinguished:

(1) facultative allogamy (outcrossing prevails, but selfing is possible), (2) facultative



autogamy (mainly selfing, outcrossing is rare) and (3) mixed mating, in which both
outcrossing and selfing are common, sometimes with different frequencies among
populations. The last main category, apomixis, includes seed production without
fertilization. It can be either obligate (offspring is genetically identical with the maternal
plant) or facultative (accompanied by residual sexuality, as a rule with a low frequency).
Hybrid plants are often sterile, but can sometimes reproduce vegetatively and persist for a
long time. In some cases (e.g. Pilosella), such sterile hybrids are considered as species and
included in this list. Some morphologically well-defined and widely accepted taxa consist of
populations with contrasting modes of reproduction (as a rule connected with ploidy levels).
For example, some populations are sexual and allogamous while others are apomictic. Data
on generative reproduction types of the taxa of Czech flora were obtained through a search

of the available literature.

Categories
e allogamy e mixed mating
e allogamy self-incompatibility e apomixis
e facultative allogamy e obligate apomixis
e autogamy e facultative apomixis
e facultative autogamy e sterility

Citation: Chrtek J. Jr. (2018) Generative reproduction type. — www.pladias.cz.

(a) Autogamy (b) Obligate apomixis




Fig. 14. — Proportion of autogamic and obligate apomictic species in the Czech flora. The
former are frequent in pond basins and lowland riverine landscapes, the latter in the highest

mountain areas.

Pollination syndrome (Fig. 15)

Pollen is transferred to stigma by different vectors, including abiotic vectors such as wind
(anemophily) or water (hydrophily), or biotic vectors such as insects (entomophily). An
alternative mechanism is selfing (autogamy), which can include special mechanisms such as
cleistogamy (selfing in rudimentary, obligatorily autogamous flowers), pseudocleistogamy
(selfing in flowers that do not open due to adverse environmental conditions) or
geitonogamy (selfing by pollen from a neighbouring flower of the same plant except the
cases of pollen transfer by a vector). Pollination syndromes are adopted from the BiolFlor

database (Durka 2002).

Categories
e wind-pollination e cleistogamy
e water-pollination e pseudocleistogamy
e insect-pollination e geitonogamy
e selfing

Data source and citation: Durka (2002).



(a) Wind-pollinated (b) Water-pollinated

(¢) Insect-pollinated

Fig. 15. — Proportion of wind-, water-, insect- and self-pollinated species in the Czech flora.
Wind-pollinated plants are frequent in the western mountains of the Bohemian Massif and in
pond basins, water-pollinated plants in the pond basins and lowland riverine landscapes,
insect-pollinated plants in dry lowlands outside the large river floodplains and in the flysch

Carpathians, and self-pollinated plants in lowlands and mid-elevation areas.

Pollinator spectrum

The data describe the representation of abundances of pollinator functional groups for a
given plant taxon. Pollinator taxa are divided into 13 functional groups (plus the category
“unknown” for insufficiently identified pollinators). The delimitation of these groups
reflects (1) similarity of pollination behaviour of the pollinator taxa included; (2) precision
of identification of the particular group by pollination biologists; and (3) frequency of
occurrence among visitors of Czech plant taxa (e.g. moths and hawkmoths constitute a well-
defined functional group, but they were included among butterflies due to their rare
occurrence in the dataset). Only a list of pollinator functional groups of a given plant taxon
is shown on the Pladias Database portal. Pollinator functional groups with less than 10%

share on the total pollinator composition are listed in brackets.



The data are based predominantly (~80%) on European studies that quantitatively
recorded all the pollinator functional groups visiting the focal plant species. The literature
data were supplemented by original research (~20%). Pollinator spectra were established
mainly for common non-forest herbs, based on approximately 240,000 recorded pollinator
individuals. A plant taxon is included in the database if at least 25 pollinator individuals
were recorded from it. Pollinator spectrum is based on the sum of all observed pollinator
individuals from a given plant taxon. Pollinator records in percentages needed to be
recalculated to abundances before summing up with pollinator abundances recorded from
the same plant species. For such recalculation, it was conservatively assumed that the
pollinator taxon with the lowest recorded percentage corresponds to one observed
individual. The abundances of other pollinators were recalculated accordingly. In some
studies, the pollinator percentages were calculated only after averaging data from several
subplots, and the above-mentioned approach thus could not be employed (due to obvious
overestimation of abundances in such cases). Pollinator abundances were therefore
estimated as one half of the back-transformed fitted value of the following regression
equation: log(# individuals) ~ 0.461 x log(# taxa) + 0.815 (F1, 3774 = 1073; p<0.001; adj. R?
=0,221), which were obtained for particular site-by-plant taxon combinations from all

studies with pollinator spectra reported as abundances.

Categories

e honeybee — Apis mellifera

e bumblebees — Bombus spp. incl. Psithyrus

e solitary bees — anthophilous pollen-collecting taxa from Apoidea other than
honeybees and bumblebees

e other Hymenoptera — Hymenoptera other than bumblebees, solitary bees and
honeybee

e hoverflies — Syrphidae larger than 5 mm

e fliess. |. — flies, flower flies and similar (families Muscidae, Anthomyiidae,
Fanniidae, Scathophagidae, Sphaeroceridae) larger than 5 mm

e meat flies s. I. — meat flies and blow flies (families Sarcophagidae, Calliphoridae,
Rhinophoridae)

e other Diptera — Diptera other than flies, meat flies and hovertflies (or from those

groups but smaller than 5 mm)



e butterflies — butterflies (Lepidoptera, including moths and sphingids)

e Dbeetles — beetles (Coleoptera; except nitidulids)

e nitidulids — small floricolous beetles with aggregated distribution (families
Nitidulidae, Kateridae, Byturidae, Phalacridae)

o thrips — Thysanoptera

e other pollinators — regular flower visitors presumably contributing to pollination
(except for the orders Diptera, Hymenoptera, Lepidoptera, Coleoptera and
Thysanoptera)

e unknown — pollinators without further identification by authors (or identification

including more than one recognized pollinator functional group)

Citation: Janovsky Z. (2020) Pollinator spectrum. — www.pladias.cz.

Fruit, seed and dispersal

Fruit type

The primary classification of fruit types is into dry and fleshy. Within each of these two
groups, fruit types are further classified based on the scheme outlined in the first volume of
the Flora of the Czech Republic (Slavikova 1988), which consistently uses the typological
method. This means that fruits are classified based purely on their morphology following the
formal definitions of the fruit type, regardless of the fruit type found in closely related
species or genera.

One-seeded fruits in Brassicaceae (e.g. Crambe) are classified as achenes, not siliculas.
Indehiscent two- and more-seeded fruits in the same family, breaking mainly in constrictions
(e.g. in Bunias and Raphanus), are consistently classified as a loment, even if the fruit
breaks into two distinct parts, of which one is one-seeded and the other, of strikingly
different shape, two- or more-seeded and dehiscent, such as in Rapistrum rugosum. A
similar approach is used for the classification of fruits in Fabaceae. Dehiscent fruits of most
taxa are classified as legumes, while indehiscent two- and more-seeded fruits breaking into
single-seeded parts (e.g. in Hippocrepis and Securigera) are classified as loments. One-

seeded indehiscent fruits (e.g. in Onobrychis and Trifolium) are classified as achenes. Two-

4



or more-seeded indehiscent fruits (e.g. in Sophora japonica and Vicia faba) are also

classified as legumes. The fruits of all Euphorbia species are classified as capsules, although

in some cases the seeds are not released. Fleshy false fruits of the genera Basella, Ficus,

Maclura, Morus, Nuphar and Nymphaea are merged into a separate category.

The information about fruit type was extracted mainly from the descriptions in the Flora

of the Czech Republic (vols. 1-8; Hejny et al. 1988 onwards). For the taxa not treated in that

flora or in case of uncertainties, especially regarding alien taxa, descriptions in the Flora of

North America (Flora of North America Editorial Committee 1993 onwards), the Flora of

China (Wu et al. 1994 onwards), the Flora of Pakistan (www.tropicos.org/Project/Pakistan),

and Flora Iberica (Castroviejo et al. 1986 onwards; mainly for the Fabaceae family) were

consulted.

Categories

dry fruit — disciform breaking into
mericarps

dry fruit — pair of nutlets

dry fruit — cremocarp

dry fruit — double samara

dry fruit — legume

dry fruit — follicle

dry fruit — achene/cypsela/samara

dry fruit — nut enclosed in a utricle
dry fruit — caryopsis

dry fruit — nut

dry fruit — schizocarp

dry fruit — cluster of follicles

dry fruit — head of achenes

dry fruit — loment/transversely

dehiscent siliqua

dry fruit — siliqua

dry fruit — silicula

dry fruit — capsule

dry fruit — cluster of four one-
seeded nutlets

dry fruit — dry schizocarp with an
apical beak

fleshy fruit — berry

fleshy fruit — pome

fleshy fruit — drupe

fleshy fruit — head of one-seeded
drupes

fleshy fruit — hip

fleshy fruit — special type

Citation: Grulich V., Holubova D., Stépankova P. & Reznitkova M. (2017) Fruit type. —

www.pladias.cz.



Fruit colour

Data on fruit colour according to the Flora of the Czech Republic (vols. 1-8; Hejny et al.
1988 onwards) and the Key to the Flora of the Czech Republic (Kubat et al. 2002). Fruit

colours are standardized into ten colours. A single dominant colour of ripe fruit is reported

for each taxon.

Categories
e white e violet o grey
e green e red e Dblack
o yellow e Dblue
e orange e brown

Data source and citation: Hejny et al. (1988 onwards), Kubat et al. (2002).

Reproduction type (Fig. 16)

Reproduction is the production of offspring that are physically separated from the parental

plant. Plants reproduce either by seed (or spores) or vegetatively, while the combination of

these two types of reproduction in the same taxon is common. Asexual seed production

(apomixis) is not considered as vegetative reproduction. Data are taken from the BiolFlor

database (Durka 2002).

Categories

only vegetatively

mostly vegetatively, rarely by seed/spores
by seed/spores and vegetatively

mostly by seed/spores, rarely vegetatively

only by seed/spores

Data source and citation: Durka (2002).



(a) Reproduction only vegetatively (b) Reproduction mostly vegetatively

Fig. 16. — Proportion of species with different proportions of vegetative and generative
reproduction in the Czech flora. Plants reproducing only vegetatively are more common in
the mid-elevation areas of the Bohemian Massif, those reproducing mostly vegetatively in
pond basins and lowland riverine landscapes, those reproducing by both seed/spores and
vegetatively in the mountain area, those reproducing mostly by seed/spores in lowland areas

and those reproducing only by seed/spores in dry lowland areas.

Dispersal unit (diaspore)



Diaspore, also called dispersule or propagule, is a generative or vegetative part of the plant
body that is dispersed from the parental plant and can produce a new individual. Generative
diaspores include spores, seeds and fruits or similar dispersal units (e.g. aggregate fruits in
Fragaria, multiple fruits in Morus, gymnosperm cones, epimatium-bearing seed in Taxus,
spikelets or their various fragments in Poaceae). If the seed is released from dehiscent fruit
or decaying ripe fleshy fruit, both seed and fruit can be considered as diaspores. In plants
with indehiscent fruits, only the fruit is considered as a diaspore. A specific category of
generative diaspore is tumbleweeds, i.e. mature plant parts including stem branches and
large inflorescence (e.g. Crambe tataria and Falcaria vulgaris).

Vegetative diaspores are viable and movable parts of plants that originate above ground
or in water and disconnect from the parent plant before sprouting. We did not consider as
vegetative diaspores clonal organs connected with the maternal plant until the new plant
becomes independent (e.g. stolons in Fragaria) and various types of below-ground organs
or shoot bases embedded in soil (e.g. tubers of Helianthus tuberosus or grass tillers).
Vegetative diaspores include (1) turions (e.g. Myriophyllum and Utricularia) and similar
overwintering structures (detachable buds in Elodea and Groenlandia and shortened shoots
of some pondweeds produced by rhizome or stolon, e.g. Potamogeton alpinus); (2) bulbils
and tubers of stem origin (e.g. Allium oleraceum and Dentaria bulbifera) or root origin
(Ficaria only); (3) plantlets born by pseudovivipary (e.g. Poa alpina); (4) plantlets born
from buds on leaves (e.g. Cardamine pratensis); (5) plantlets born on free ends of stolons,
detachable before establishing (e.g. Hydrocharis and Jovibarba); (6) unspecialized
fragments of the shoot (e.g. Sedum album and many aquatic plants), shoot tips (e.g.
Ceratophyllum demersum) or detachable offsprings born from axillary buds (e.g. Agrostis
canina, Arabidopsis halleri and Rorippa amphibia); (7) budding plants (Lemnaceae only);
and (8) gemmae produced by gametophytes (7richomanes speciosum only).

Data are taken from Sadlo et al. (2018).

Categories
e seed e bulbil or tuber
e spore e pseudovivipary
e fruit, infructescence or its part e leaf-born plantlet
e tumbleweed e stolon-born plantlet

e turion e shoot fragment



e budding e gametophyte-gemma

Data source and citation: Sadlo et al. (2018).

Dispersal strategy (Fig. 17)

Plants use different dispersal modes, also called dispersal syndromes, depending on different
dispersal vectors. For example, anemochory is the dispersal by wind, hydrochory by water,
epizoochory by attachment to an animal body and endozoochory by animals via ingestion.
However, single plant species usually use a combination of several dispersal modes rather
than a single mode. Distinct combinations of dispersal modes repeatedly occurring in
different plant taxa are called dispersal strategies. Sadlo et al. (2018) distinguished nine
dispersal strategies named for the genus names of typical representatives. Taxa of the Czech

flora are assigned to individual strategies based on this source.

Categories

e Allium type — mainly autochory, less frequently anemochory, endozoochory and
epizoochory. This is the most common dispersal strategy, including about 56% taxa
of the Czech flora. About half of the included taxa are dispersal generalists lacking a
clear morphological indication of anemochory or zoochory. Most myrmecochorous
or probably myrmecochorous species are also assigned to this category.

® Bidens type — mainly autochory and epizoochory, less frequently endozoochory. This
dispersal strategy is characterized by two essential dispersal modes, of which
autochory is the more important, despite the presence of morphological structures
indicating epizoochory.

e (Cornus type — mainly autochory and endozoochory. Herbaceous plants, shrubs and
small trees with fleshy fruit, often of the Rosaceae family, typically have this
strategy. Furthermore, tall trees bearing large, heavy and nutrient-rich seeds are also
included.

e Epilobium type — mainly anemochory and autochory, less frequently endozoochory
and epizoochory. This dispersal strategy is typical of taxa growing in mesic and dry

habitats.



e [ycopodium type — mainly anemochory, less frequently autochory, endozoochory,
epizoochory, hydrochory. This dispersal strategy relies on light, very small spores
and seeds that are dispersed, besides wind, by a wide range of vectors. Compared to
other strategies, the role of autochory is small.

® Phragmites type — mainly anemochory and hydrochory, less frequently autochory,
endozoochory and epizoochory. Wetland taxa with light diaspores (both seed and
fruit) equipped with a hairy flying apparatus. Most of the taxa with this dispersal
strategy lack vegetative diaspores. Woody plants, stout clonal graminoids and
herbaceous plants are typical growth forms associated with this dispersal strategy.

® Sparganium type — mainly autochory and hydrochory, less frequently endozoochory
and epizoochory. This dispersal strategy is a wetland analogue of the Wolffia type,
assigned to aquatic plants. It applies mainly to monocotyledonous taxa producing
achenes with good buoyancy and with vegetative diaspores having an important role.

e JVolffia type — mainly hydrochory, less frequently endozoochory and epizoochory.
This dispersal strategy is typical of aquatic macrophytes spread by fruit, seed or
spores. However, vegetative reproduction dominates in most cases, including stem
fragmentation, the formation of stolons or, in Lemnaceae, budding colonies.

® Zea type. Taxa with this dispersal strategy rarely or never disperse by generative

diaspores and do not form vegetative aboveground diaspores.

Data source and citation: Sadlo et al. (2018).



(a) Dispersal strategy Allium (b) Dispersal strategy Bidens

(c) Dispersal strategy Cornus (d) Dispersal strategy Epilobi

Fig. 17. — Proportion of species with different dispersal strategies in the Czech flora. The

Allium dispersal strategy is frequent in dry lowlands, Bidens strategy in various lowland and
mid-elevation areas, Cornus strategy also in various lowland and mid-elevation areas, but

outside the pond basins and large river floodplains, Epilobium strategy in the high



mountains of the Bohemian Massif, Lycopodium and Phragmites strategies in the mountain
areas of both the Bohemian Massif and the Carpathians, and Sparganium and Wolffia
strategies in pond basins and lowland riverine landscapes, the former being more common in

pond basins and the latter in riverine landscapes.

Mpyrmecochory (Fig. 18)

Myrmecochorous plants, i.e. taxa dispersed by ants, possess an elaiosome, a nutrient-rich
fleshy appendage of seed or fruit. However, in many taxa, the morphological indication or
direct evidence of myrmecochory is equivocal. Removal experiments (seeds with and
without elaiosome offered to ants) or chemical analysis (nutrient content is different
between seed and elaiosome of nutrients; Kone¢na et al. 2018) would be needed to decide
whether the appendage is elaiosome or not. Therefore, more categories than a simple binary
distinction between myrmecochorous and non-myrmecochorous are recognized here:
e myrmecochorous — an elaiosome (a conspicuous fleshy appendage of seed or fruit) is
present
e probably myrmecochorous — a fleshy structure resembling an elaiosome is present,
but the appendage:seed size ratio is very small so that the possible advantage of seed
transport for the ants would be small
e probably non-myrmecochorous — seed or fruit bears a structure not similar to
elaiosome, e.g. a non-fleshy appendage or rim
e non-myrmecochorous (a) — an elaiosome is not present although the taxon is reported
as myrmecochorous in the literature or is a close relative of taxa considered as
myrmecochorous
e non-myrmecochorous (b) — elaiosome is not present, and the taxon does not belong
to a family reported as containing myrmecochorous species in the literature
Plant taxa that are often carried by ants to the nest although having no elaiosome (e.g.
cheaters in this plant-ant mutualism or plant parts used as a building material for ant hills)
are classified as non-myrmecochorous.
The data are based on the literature search and examination of seed samples of the taxa
that are reported as myrmecochorous and their closely related congenerics. The list of these
taxa with seed images is available at http://botanika.prf.jcu.cz/myrmekochorie/. These taxa

were selected from the families represented in the Czech flora that contain at least one taxon
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reported as myrmecochorous in the literature (Sernander 1906, Hejny et al. 1988 onwards,
Fitter & Peat 1994, Klotz et al. 2002, Grime et al. 2007, Kleyer et al. 2008, Lengyel et al.
2010, Servigne 2008, Student 2012). Such taxa were found in 37 families including
Amaryllidaceae, Apiaceae, Apocynaceae, Aristolochiaceae, Asparagaceae, Asteraceae,
Boraginaceae, Campanulaceae, Caryophyllaceae, Celastraceae, Colchicaceae,
Crassulaceae, Cyperaceae, Dipsacaceae, Euphorbiaceae, Fabaceae, Iridaceae, Juncaceae,
Lamiaceae, Liliaceae, Linaceae, Montiaceae, Orobanchaceae, Oxalidaceae, Papaveraceae,
Plantaginaceae, Poaceae, Polygalaceae, Polygonaceae, Portulacaceae, Primulaceae,
Ranunculaceae, Rosaceae, Resedaceae, Santalaceae, Urticaceae and Violaceae. All the taxa
not belonging to these families were classified as non-myrmecochorous (b).

For each of the five categories, a subcategory nv (= non vidimus, i.e. not seen) is used in
the taxa for which we found neither information in the literature nor a photograph of a seed,
and failed to collect seeds from living plants, but the assignment to the category is likely
based on the traits of closely related taxa. For example, we have no data for Centaurea
bruguiereana but we classify it as myrmecochorous nv, because all the taxa of Centaurea

for which we have data possess an elaiosome.

Categories
e myrmecochorous e probably non-myrmecochorous nv
e myrmecochorous nv e non-myrmecochorous (a)
e probably myrmecochorous e non-myrmecochorous (a) nv
e probably myrmecochorous nv e non-myrmecochorous (b)
e probably non-myrmecochorous e non-myrmecochorous (b) nv

Citation: Koneéna M., Stech M. & Leps J. (2018) Myrmecochory. — www.pladias.cz.



Myrmecochory

Fig. 18. — Proportion of species dispersed by ants in the Czech flora (merged categories 1
and Inv). Myrmecochorous plants tend to avoid mountain ranges, river floodplains and pond

basins, reflecting the fact that ants, in general, tend to avoid cold and flooded habitats.

Belowground organs and clonality

Shoot metamorphosis

Shoot metamorphoses are modifications of the shoot that involve the development of
different structures for special tasks such as vegetative spread or storage. Data about shoot

metamorphoses are adopted from the BiolFlor database (Krumbiegel 2002).

Categories

e stolon — lateral shoot (exceptionally the main shoot) with long thin internodes and
adventitious roots; separation from the mother plant causes the formation of
individual ramets

e stolon with tuberous tip — subterranean stolon with tuberous swelling of several
internodes at the distal end, which mostly develops at the end of the growing season
for storing nutrients; aboveground shoots develop from the tuber in the following
season

e stolon with bulbous tip — subterranean stolon with a bulbous tip at the distal end;

aboveground shoots develop from the bulb in the following season



e rhizome — subterranean or surface-close, mostly thickened shoot living for more than
one year, bearing adventitious roots, buds and usually also cataphylls (tiny reduced
leaves); it has both spreading and storing function

e stolon-like rhizome — rhizome with longer internodes that has mainly the spreading
function

e pleiocorm — a system of compact, perennial shoots at the proximal end of the
persistent primary root; the innovation shoots arise from the buds in the axils of basal
leaves, and the connections between the shoots and the primary root are persistent

e rhizome-like pleiocorm — a pleoicorm in which the first innovation shoots arise from
the basal leaf axils, but later shoots arise from rhizome-like, adventitiously rooted
shoots, which later lose their connection with the primary root

e shoot tuber — thickened, mostly subterranean part of a shoot, living for less than one
year and used for storage

e bulb — compressed part of a shoot with cataphyll leaves or leaf bases, used for
storage or vegetative propagation

e bulbil — compressed aboveground lateral shoot with poorly developed or still absent
organs, which develops into a new plant after separation from the mother plant

e brood shoot — spikelet of Poaceae transformed into a tiny shoot, which develops into
a new plant after separation from the mother plant

e turion — compressed, mostly bud-like vegetative shoot, which hibernates with leaves
or parts of leaves and sprouts only after separation from the mother plant

e shoot thorn — prickly structure rich in strengthening tissue, mostly at the position of a
lateral shoot

e shoot tendril — thread-like, ramified or non-ramified shoot used for plant attachment
to supporting structures

e shoot succulence — the presence of a large amount of water-storing tissue causing
fleshy thickening of shoots

e assimilating shoot — shoot used for assimilation instead of or in addition to leaves

Data source and citation: Krumbiegel (2002).

Root metamorphosis



Root metamorphoses are modifications of the root that involve the development of different
structures for special tasks such as vegetative spread or storage. Types of root

metamorphoses are adopted from the BiolFlor database (Krumbiegel 2002).

Categories

e primary storage root — thickened primary root including the thickened hypocotyl and
epicotyl, acting as a storage organ

e sccondary storage root — partly thickened adventitious or lateral root acting as a
storage organ; in contrast to root tuber, it has not lost the primary functions of roots
such as anchoring and absorption of water and minerals

e root tuber — thickened, not ramified adventitious root formed from an innovation
bud; it primarily acts as a storage organ, being rarely involved in absorption

e root shoot — adventitiously-rooted shoot growing from the primary or a lateral root; it
is either leafless or has cataphyllary leaves during growth within the soil

e Dbuttress root — the upper lateral root of trees; its thickened upper part forms
buttresses that strengthen the trunk bases and increase trunk stability

e adhesive root — short aerial root attached to the substrate, trunk or wall without
penetrating it

® rootless

Data source and citation: Krumbiegel (2002).

Storage organ

The occurrence of organs for storage of nutrients or water is usually associated with the
ability of vegetative propagation and dispersal. Data on storage organs were taken from the

BiolFlor database (Krumbiegel 2002).

Categories (see the definitions under Shoot metamorphosis and Root metamorphosis for the
categories where no definition is provided)

e stolon

e stolon with tuberous tip

e stolon with bulbous tip



e rhizome

e stolon-like rhizome

e pleiocorm

e rhizome-like pleiocorm

e shoot tuber

e bulb
e bulbil
e turion

e succulence — the presence of special water-storing tissue

e primary storage root

e secondary storage root

e root tuber

e tuft — a cluster of more or less orthotropically growing shoots, which are tightly-
packed because of numerous, spatially more or less regular ramification of the
adventitiously rooting basal parts of the shoots

e hypocotyl bulb— thickened hypocotyl with storage function

Data source and citation: Krumbiegel (2002).

Type of clonal growth organ

The type of clonal growth is only reported for clonal herbs. Clonal growth is defined here as
the growth of the plant body leading to the formation of physically independent asexual
offspring. A morphological prerequisite for clonal growth is the formation of adventitious
roots on stems or adventitious shoots from root buds that yield (potentially) physically
independent individuals (Groff & Kaplan 1988).

The types of clonal growth organs are morphological categories that are defined based on
three main parameters:

1. Bud-bearing organ that gives rise to the clonal growth organ (shoot or root)

2. Position of the organ relative to the soil surface (aboveground, belowground, initially

aboveground and later belowground, water)

3. Storage organ (shoot, root, leaf)



For each taxon, only one type of the clonal growth organ is reported, although some taxa

possess several independent types of such organs (Klimesova & Klimes 2006). The reported

type is considered as the most important for the life cycle of the taxon, producing the highest

number of offspring or permitting the individual to spread its offspring over large distances.

Some of these types are vegetative diaspores, while others are used for local spread but not

long-distance dispersal. The clonal growth organs are divided into aboveground and

belowground and sorted within each category by their decreasing frequency in the Czech

flora.

Categories

Aboveground organs

stolon — a horizontal aboveground shoot rooting in the soil and providing connection
between offspring plants and the mother plant or formed by a creeping main shoot
turion — a detachable over-wintering bud of aquatic plants composed of tightly
arranged leaves filled by storage compounds

stem fragment — a detached part of the shoot with rooting ability

budding plant — an extremely reduced body of aquatic plants formed by a small frond

(e.g. Lemna)

Belowground organs

epigeogenous rhizome — a perennial clonal organ of stem origin growing horizontally
at the soil surface; its distal part is covered by soil and litter or pulled into the soil by
the contraction of roots; nodes bear green leaves, the internodes are usually short
hypogeogenous rhizome — a perennial clonal organ of stem origin usually growing
horizontally at a species-specific depth belowground; after some time its tip turns up,
becoming orthotropic and forming aboveground shoots; the horizontal part of the
rhizome has long internodes and bears bracts and roots (usually only on the nodes)
belowground stem tuber — a belowground, usually short-lived storage and
regenerative organ of shoot origin

bulb — a storage organ consisting of storage leaves and a shortened stem base

root with adventitious buds — primary root including the hypocotyl or adventitious
root forming adventitious buds spontaneously or after an injury

root tuber — a belowground storage organ of root origin growing from a bud-bearing

stem



e stolon with tuber — a stolon with a belowground, usually short-lived storage and

regenerative organ developing at its distal end

Data source and citation: KlimeSova & Klimes (2006).

Freely dispersible organs of clonal growth (Fig. 19)

This trait is defined only for clonal herbs. Clonality of herbs can be realized by the
formation of freely dispersible clonal offspring, i.e. new individuals that are separated from
the mother shoots very shortly after their formation and before they develop roots attaching
them to the soil. They are dispersed by water or other agents. Typical examples are plantlets,
bulbils, turions or stem fragments of aquatic plants. The data reported here are based on
individual observations in the CLO-PLA 3.4 database (KlimeSova & Klimes 2006,
Klimesova et al. 2017).

Categories
e present
e absent

Data source and citation: Klimesova & Klimes (2006), KlimeSova et al. (2017).

Freely dispersible organs of clonal growth

Fig. 19. — Proportion of species with freely dispersible organs of clonal growth among the

clonal species in the Czech flora. Such species are frequent along large lowland rivers.

Shoot life span (cyclicity) (Fig. 20a)



This trait, defined for herbs, is measured as the number of years from the emergence of the
aboveground part of the shoot till its flowering and fruiting (Serebryakov 1952). Based on
the analysis of morphological traits, we distinguish shoots with cyclicity of one year
(monocyclic) from those that live longer (di- and polycyclic). In plants with sympodial
branching, cyclicity refers to all shoots, while in plants with monopodial branching, it refers
only to flowering shoots, although flowering and sterile shoots can be present
simultaneously. Monocyclic plants usually do not possess a leaf rosette, and all shoots in a
population can flower. In contrast, di- and polycyclic shoots possess a basal leaf rosette and
shoot populations contain flowering and sterile shoots at the same time.

The data are based on individual observations in the CLO-PLA 3.4 database (KlimeSova
& Klimes 2006). If more types are reported for one taxon, the most frequently observed type

is given (KlimeSova et al. 2017).
Categories
e monocyclic shoots prevailing

e dicyclic or polycyclic shoots prevailing

Data source and citation: KlimeSova & Klimes (2006), KlimeSova et al. (2017).



(a) Monocyclic shoots prevailing (b) Monopodial branching

Fig. 20. — Proportion of species with prevailing monocyclic (annual) shoots (a) and
proportion of species with monopodial, sympodial and dichotomous branching (b—d) in the
Czech flora. The species with monocyclic shoots are frequent in lowland areas with a large
proportion of arable land. The species with monopodial branching are frequent at middle
elevations and basins of the Bohemian Massif, those with sympodial branching in dry

lowland areas and those with dichotomous branching in higher mountain areas.

Branching type of stem-derived organs of clonal growth (Fig. 20b—d)

Branching type is defined for clonal herbs. It determines whether individuals possess two
different shoot types (flowering and sterile) or only one shoot type (which can potentially
flower). In plants with sympodial branching, all shoots are identical in their construction,
replacing each other during ontogeny of the individual; all of them can potentially flower. In
contrast, plants with monopodial branching possess two shoot types, one of which never
flowers, whereas the flowering shoots arise from axillary buds of the non-flowering shoot.
Finally, ferns and lycophytes can possess dichotomous branching that is functionally similar

to monopodial branching.



The data reported here are based on individual observations in the CLO-PLA 3.4
database (KlimeSova & Klimes 2006). If more types are reported for one taxon, the most

frequently observed type is given here (KlimeSova et al. 2017).

Categories
e monopodial
e sympodial

e dichotomous

Data source and citation: KlimeSova & Klimes (2006), KlimeSova et al. (2017).

Primary root (Fig. 21a)

The presence of the primary root is only defined for herbs. The primary root can be either
present for the whole life of a plant or replaced during the ontogeny by adventitious roots. If
the primary root is the only root for the whole life of a plant, the plant is not capable of
forming adventitious roots on stems; therefore it is not clonal (unless it is able to form
adventitious buds on roots; Groff & Kaplan 1988). In contrast, if the primary root is existing
only in an early ontogenetic stage and later replaced by adventitious roots formed on
belowground parts of the stem, the plant can grow clonally. In older individuals of some
taxa that preserve the primary root, this root can split into parts, giving rise to several
independent plant individuals. Some taxa only form adventitious roots under specific
conditions (soil moisture, root injury or old age).

The data reported here are based on individual observations stored in the CLO-PLA 3.4
database (KlimeSova & Klimes 2006). If more types are reported for one taxon, the most

frequently observed type is given (KlimeSova et al. 2017).

Categories
e present
e absent

Data source and citation: Klimesova & Klimes (2006), KlimeSova et al. (2017).
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Persistence of the clonal growth organ

Persistence of the clonal growth organ, defined for clonal herbs, determines the life span of
the physical connection between the parent and offspring shoots. Because morphological
analysis does not permit the identification of such life span beyond a period of few years, the
persistence of the connection is assessed in categories (< 1, 1-2, > 2 years; KlimeSova &
Klimes 2006). From those categories, mean values of their ranges (0.5, 1.5 and 4 years) are
used, and the final value is the mean of all records for the given taxon and the given type of

the clonal growth organ in the CLO-PLA 3.4 database (KlimeSova et al. 2017).

Data source and citation: KlimeSova & Klimes (2006), KlimeSova et al. (2017).

Number of clonal offspring

This trait is only defined for clonal herbs. The number of offspring shoots produced per
parent shoot of a clonal herb per year is estimated in categories (< 1, 1, 2—-10, > 10;
KlimeSové & Klimes 2006), which are represented by the mean values of their ranges (0.5,
1, 6, and 15). The reported value is the mean of these values across all the available
measurements for individuals of the given taxon and type of clonal growth organ in the

CLO-PLA 3.4 database (KlimeSova et al. 2017).

Data source and citation: KlimeSova & Klimes (2006), KlimeSova et al. (2017).

Lateral spreading distance by clonal growth

The lateral spreading distance by clonal growth is defined for clonal herbs as the distance
between parental and offspring shoots. Freely dispersible vegetative diaspores are not
considered. Lateral spreading distances were estimated in categories (< 0.01 m, 0.01-0.25
m, > 0.25 m; KlimeSové & Klimes 2006), which are represented by the mean values of their
ranges (0.005 m, 0.13 m, 0.5 m). The reported value is the mean of these values across all
records for the given taxon and the given type of clonal growth organ in the CLO-PLA 3.4
database (KlimeSova et al. 2017).
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Data source and citation: Klimesova & Klimes (2006), KlimeSova et al. (2017).

Clonal index (Fig. 21b)

The Clonal index (Johansson et al. 2011) is a measure of taxon’s clonal ability. It is defined
for clonal herbs as the sum of the ranks of the four categories of “Number of clonal
offspring” (coded as 1, 2, 3, 4) and the three categories of “Lateral spreading distance by
clonal growth” (coded as 1, 2, 3) with the presence of freely dispersible vegetative diaspores
added as the fourth category (4). The index values range from 2 to 8, with higher values
indicating better clonal ability. The index is defined for clonal herbs.

The data reported here are based on the categories of “Number of clonal offspring” and
“Lateral spreading distance by clonal growth” aggregated from individual records in the

CLO-PLA 3.4 database (KlimeSova & Klimes 2006, KlimeSova et al. 2017).

Data source and citation: KlimeSova & Klimes (2006), KlimeSova et al. (2017).

(a) Primary root presence (b) Clonal index

Fig. 21. — Proportion of species with a primary root (a) and mean clonal index for the clonal
herbs (b). The species with the primary root are frequent in dry lowland areas, which is
partly due to the prevalence of primary root in therophytes. The clonal index tends to be
higher in wetland areas, both in pond basins and along large lowland rivers. The two
variables that are combined in this index, Number of clonal offspring and Lateral spreading

distance by clonal growth, both display a similar geographic pattern (not shown).

Position of root buds
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In contrast to stem buds, which are always located in a leaf axil, adventitious buds on roots
(or hypocotyl) are not located at specific positions of the roots. They occur only in some root
types or may only appear after the individual is injured. Root buds are found in
approximately 10% of species in the Czech flora. Adventitious buds may be located on the
hypocotyl, on the primary root, or on lateral roots. We list the hypocotyl only if the roots are
found exclusively on it. We report the primary root if the buds are never formed on lateral
roots, and we report the lateral roots if root buds are potentially found on all three types of

bud-bearing organs. Data are taken from Bartuskova et al. (2017).

Categories
e hypocotyl
e primary root

e lateral roots

Data source and citation: Bartuskova et al. (2017).

Role of root buds in the life-history of a plant

Adventitious buds on roots or hypocotyl occur in only about 10 % species of the Czech flora
and have different roles in individual taxa. In some taxa, they occur only after the plant is
injured and play a role in regeneration after such injury (regenerative role). In other taxa,
these buds are formed without such an external stimulus. Consequently, they increase the
number of shoots and thereby the number of offspring, both clonally and by seed. In most
taxa, such buds occur only in some individuals and are not necessary for completing the life
cycle; we denote them as additive (or accessory) root buds. In a few taxa, the formation of
root buds is necessary for completing the life cycle and flowering. They develop in all
individuals, and survival/flowering or overwintering of an individual is dependent on them

(Rauh 1937, KlimeSova 2007). Data are taken from Bartuskova et al. (2017).

Categories
e regenerative
e additive

e necessary
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Data source and citation: Bartuskové et al. (2017).

Bud bank (Fig. 22)

Bud bank denotes all inactive (dormant) buds on the plant body that can give rise to new
shoots, including both shoot buds and root buds (Klimesova & Klimes 2007). The most
important part of the bud bank is located at the soil surface or belowground, out of the reach
of disturbance or seasonal frost or drought (Raunkiaer 1934). Consequently, only data on
buds located at the soil surface or in the soil are reported here.

The number of buds on plant organs located at different soil depths was assessed
according to morphological characters (KlimeSova & Klimes§ 2007). The assessment was
based on the assumption that each leaf (or leaf scale) axil contains a bud. Assessment of bud
numbers in individual plants was done in three categories (0, 0—10, >10 buds per shoot;
Klimesova & Klimes 2006). These categories were respectively represented by values of 0,
5, 15 buds per shoot. The value for the taxon was calculated as the mean of these values
across the individuals of this taxon and particular soil depth as reported in the CLO-PLA 3.4
database (KlimeSova et al. 2017). The size of the belowground bud bank was determined as
the sum of bud numbers per shoot summed over the soil profile. The depth of the
belowground bud bank was determined as the average depth of the buds in the soil. In
addition to stem-derived buds, around 10% of taxa in the Czech flora possess the ability to
form adventitious buds on the root or hypocotyl (here collectively called root buds). As root
buds cannot be counted (they are formed freely along the root), 15 buds were arbitrarily
added per each 10 cm of depth for categories that include root buds. All the bud-bank
characteristics are given for stem-derived buds only (root buds excluded) and all the buds
(root buds included):

e Number of buds per shoot at the soil surface (root buds excluded)

e Number of buds per shoot at a depth of 0—10 cm (root buds excluded)

e Number of buds per shoot at a depth greater than 10 cm (root buds excluded)
e Size of the belowground bud bank (root buds excluded)

e Depth of the belowground bud bank (root buds excluded)

e Number of buds per shoot at the soil surface (root buds included)

e Number of buds per shoot at a depth of 0—10 cm (root buds included)
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e Number of buds per shoot at a depth greater than 10 cm (root buds included)
e Size of the belowground bud bank (root buds included)
e Depth of the belowground bud bank (root buds included)

Data source and citation: KlimeSova & Klimes (2006), KlimeSova et al. (2017).

(a) Number of buds at the soil surface (b) Number of buds at a depth of 0-10 cm

Fig. 22. — Mean number of buds per shoot (including root buds) at different depths and the

size of the belowground bud bank for species of the Czech flora that form a bud bank.
Higher numbers of buds at the soil surface are typical of middle and higher elevations of the
Bohemian Massif. Higher numbers at a depth of 0—10 cm are typical of all mountain areas,
and higher numbers at a depth greater than 10 cm are typical of low-elevation non-wetland
areas. The size of the belowground bud bank is largest in mountain areas and mid-elevation

non-wetland areas.

Trophic mode

Parasitism and mycoheterotrophy (Fig. 23a, b)
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Plant parasitism is based on either of two mechanisms. The first group of parasitic plants
involves those parasitizing directly on another plant. These plants are called haustorial
parasites. They take resources from the host’s vascular bundles using a specialized organ,
the haustorium. The second group comprises mycoheterotrophic plants, which parasitize
fungi via mycorrhizal interaction and gain organic carbon from them.

Plants in both groups display variable dependence on their host organism. The haustorial
parasites include two distinct functional groups: green hemiparasites and holoparasites.
Green hemiparasites are partial parasites that retain photosynthetic ability but obtain part of
the organic carbon from the host. Holoparasites are non-green full parasites unable to
photosynthesize. Location of the haustorial attachment to the host (root or stem) is another
essential functional trait. The distinction between partial and full parasitism in haustorial
parasites may not be straightforward. In the Czech flora, it is nevertheless possible to
distinguish between stem hemi- and holoparasites, which are difficult to separate on the
global scale (T¢sitel 2016). Consequently, we use a traditional classification here and
classify as holoparasites those plants that are in adulthood mostly without chlorophyll, even
though some of them might have some chlorophyll and may perform residual photosynthesis
(e.g. Cuscuta).

In mycoheterotrophic plants, there is a continuum from initial mycoheterotrophs through
partial mycoheterotrophs to full mycoheterotrophs. In the initial mycoheterotrophs only
initial stages, i.e. gametophytes or seedlings, are dependent on the fungus, whereas adult
plants are autotrophic, while still depending on mycorrhizal symbiosis as a source of water
and mineral nutrients. In the partial mycoheterotrophs photosynthesizing adults obtain from
their mycorrhizal fungi not only water and mineral nutrients but also different amounts of
organic carbon. The full mycoheterotrophs lost their chlorophyll and are thus fully parasitic.
In some partial mycoheterotrophs (e.g. the genus Cephalanthera), chlorotic individuals can
be found, which lack chlorophyll and fully depend on their hosts.

Classification of haustorial parasites follows T¢Sitel (2016) with a further distinction of
stem hemi- and holoparasites, and identification of mycoheterotrophs follows Merckx

(2012).

Categories
e autotrophic e stem hemiparasite
e root hemiparasite e root holoparasite
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e stem holoparasite e full mycoheterotroph

e partial or initial mycoheterotroph

Citation: Té&Sitel J., TéSitelova T., Blazek P. & Leps J. (2016) Parasitism and

mycoheterotrophy. — www.pladias.cz.
Carnivory (Fig. 23c)

Carnivorous plants attract, trap and kill their prey, animals (mainly insects and small

crustaceans) and protozoans, and subsequently absorb the nutrients from their dead bodies.
Categories
e carnivorous

e non-carnivorous

Data source and citation: Hejny et al. (1988 onwards).

(a) Root hemiparasitism (b) Partial or initial mycoheterotrophy

(c) Carnivory




Fig. 23. — Proportion of species with alternative trophy strategies in the Czech flora. Root-
hemiparasitic species are more common at middle and higher elevations (a), partially or
initially mycoheterotrophic species in the highest mountains of the Bohemian Massif and in
the flysch Carpathians (b), while the other categories of parasitism and mycoheterotrophy
are represented by very few species. Carnivorous species are most common in areas with
mires, both on flat mountain plateaus in the western Bohemian Massif and in pond basins
(c). Species forming a symbiosis with rhizobia are concentrated in dry lowland areas outside
river floodplains (d); this pattern is identical with the pattern of proportional representation

of Fabaceae species.

Symbiotic nitrogen fixation (Fig. 23d)

Plants are classified into those without symbiotic nitrogen fixers and those that form a
symbiosis with nitrogen-fixing bacteria. The latter are further divided into those forming
symbiosis with rhizobia (e.g., Allorhizobium, Bradyrhizobium, Mesorhizobium, Rhizobium
and Sinorhizobium) and those forming the symbiosis with the genus Frankia, the latter
called actinorhizal plants (Bond 1983, Pawlowski & Sprent 2007, Sprent 2008, Benson
2016).

Categories
e symbiosis with rhizobia
e symbiosis with Frankia

e 1o nitrogen-fixing symbionts

Citation: Blazek P. & Leps J. (2016) Symbiotic nitrogen fixation. — www.pladias.cz.

Karyology

Chromosome number (2n)

Chromosome number is the somatic number of chromosomes in the zygotic stage, i.e.

without possible endopolyploidy of somatic tissues. If different chromosome numbers are



known for a taxon, the database contains primarily the number reported from the Czech
Republic or the number that is the most common in this country or can be expected to be the
most common based on the data from neighbouring countries. Other existing and less
common chromosome numbers are reported in brackets. The survey does not take into
account odd chromosome numbers of individual, aneuploid, euploid, haploid or
autopolyploid plants, which may rarely originate in natural or experimental populations. It
also disregards the numbers reported in early studies or from geographically distant areas for
which the taxonomic identity with Czech plants is unclear.

The data compilation is based mainly on the Flora of the Czech Republic (vols. 1-8;
Hejny et al. 1988 onwards) and the Chromosome Count Database (Rice et al. 2015;
http://ccdb.tau.ac.il/). If only information about ploidy level is available from flow
cytometry measurements, but no chromosome number is known, the number typical of the

given ploidy in closely related taxa is indicated.

Citation: Smarda P. (2018) Chromosome number (2n). — www.pladias.cz.

Ploidy level (x) (Fig. 24a, b)

Ploidy level is the number of somatic chromosomal sets in the zygotic stage, i.e. without the
possible endopolyploidy of somatic tissues. Ploidy level determines the minimum copy
number of most genes, influences minimal cell size and other morphological and ecological
properties of the taxon (Stebbins 1950, Levin 2002, Tate et al. 2005). The data presented
here are based on the traits “Chromosome number” and “2C genome size”, and to a lesser
extent also on a literature search of flow cytometry studies related to the area of the Czech
Republic. The reported values are especially those reported from the Czech Republic or
those ploidy levels that are most frequent in this country or at least are assumed to be the
most frequent based on the data from neighbouring countries. The other existing (minor)
ploidy levels (cytotypes) that are documented from the Czech Republic or that may be
expected to occur here based on the records from neighbouring countries are indicated in
brackets. The survey does not take into account the observations of individual haploid or
autopolyploid plants which may rarely originate in natural or experimental populations. It

also disregards the ploidy levels derived from the numbers of chromosomes reported in early



studies or from geographically distant areas, where taxonomic identity with Czech plants is
uncertain.

The size of one chromosomal set (x) or the “base chromosome number” for calculating
the ploidy level is derived here from the lowest chromosome number known in the given
genus or the group of closely related genera (e.g. Raven 1975). This minimum chromosome
number is generally considered to correspond to diploids (i.e., two chromosomal sets). A
taxon is considered as polyploid whenever its chromosome number and genome size are
jointly + doubled (or otherwise multiplied) compared to the diploid taxa of related genera. It
may therefore sometimes happen that no diploid taxa are known in some genera. The
absence of diploids in a given genus may result from (1) the lack of karyological data, (2)
the extinction of the diploid relative(s), or (3) a polyploidy event that predated the origin of
the whole genus, with the current genomes still showing little signs of backward
“diploidization”. The joint usage of the chromosome number and genome size enables
estimation of ploidy levels also for the taxa with holocentric chromosomes (Cyperaceae,
Drosera, Juncaceae, Cuscuta sect. Cuscuta and C. sect. Gramica). In these taxa, the
chromosome number does need to be positively correlated with the ploidy level due to
possible chromosomal fissions and fusions (agmatoploidy and symploidy, respectively;
Bures et al. 2013). To handle the chromosomal fusions in Luzula, chromosome size
categories as defined by Nordeskiold (1951) were further considered to estimate the actual
ploidy level. Ploidy level estimates in highly polyploid genomes of Viola follow Marcussen
et al. (2015).

Citation: Smarda P. (2018) Ploidy level (x). — www.pladias.cz.



(a) Diploids (b) Tetraploids

Fig. 24. — Patterns of genomic characteristics in the Czech flora, including the proportion of
diploid and tetraploid species (a, b), mean 1Cx monoploid genome size in DNA base pairs
(c) and mean percentage of genomic guanine and cytosine (GC) bases in nuclear DNA (d).
Diploids are frequent at low elevations and in the flysch Carpathians, while tetraploids have
a complementary distribution pattern. Both the monoploid genome size and genomic CG
content attain larger values in the mountains and partly in submontane areas, and small in
wetland areas, especially in the floodplains of lowland rivers. This pattern partly reflects the
fact that ferns and gymnosperms, i.e. taxa with on average larger genomes than
angiosperms, account for a larger proportion of the total flora in the mountains. The
geographic pattern of the somatic (2C) genome size is very similar to that of the 1Cx

genome size (not shown).

2C genome size

2C genome size is the somatic nuclear DNA content in a zygotic cell measured in megabase
pairs (Mbp). This measure can vary among taxa due to both polyploidy and the variability in
the content of non-coding DNA (Leitch & Greilhuber 2013). Genome size influences

minimum cell size, duration of the cell cycle and cell division, and nutrient requirements.



Therefore, it may have a considerable influence on ecological strategies of plants (Bennett
1987, Vesely et al. 2012, Greilhuber & Leitch 2013). Most values were measured in plants
collected in the Czech Republic (Smarda et al. 2019). The data always refer to the dominant

chromosome number and the dominant ploidy level of the given taxon.

Data source and citation: Smarda et al. (2019).

1Cx monoploid genome size (Fig. 24c)

1Cx monoploid genome size is the amount of DNA contained in one set of chromosomes
measured in megabase pairs (Mbp). The data are from Smarda et al. (2019), where they
were obtained for each taxon by dividing its 2C genome size by the respective ploidy level
(Greilhuber et al. 2005). Differences in 1Cx values among taxa are therefore virtually free of
the polyploidy effect (i.e. only due to amplification of non-coding DNA). However, the 1Cx
values in polyploids are usually slightly smaller due to the increased tendency to eliminate
the duplicated, redundant DNA (Leitch & Bennett 2004). Because the 1Cx values tend to be
similar in related taxa, they can be used to roughly estimate the 2C genome size in related
taxa for which only the ploidy level is known so far. Conversely, they can be used to

estimate the ploidy levels based on the known 2C genome size.

Data source and citation: Smarda et al. (2019).

Genomic GC content (Fig. 24d)

Genomic GC content is the percentage of guanine and cytosine bases in nuclear DNA. It
influences the thermal stability of DNA, packing of condensed DNA within the nucleus, the
energetic cost of DNA synthesis or cell sensitivity to desiccation (Smarda & Bure§ 2012,
Smarda et al. 2014). For the vast majority of taxa, these data were measured in plants
collected in the Czech Republic (Smarda et al. 2019). The data always refer to the dominant
chromosome number and dominant ploidy of the given taxon. Differences up to 1% in
closely related taxa or up to 2% in unrelated taxa may be considered insignificant because of

possible method errors (Smarda et al. 2012).



Data source and citation: Smarda et al. (2019).

Taxon origin

Origin in the Czech Republic (Fig. 25a—)

Taxa are classified according to whether they are native or alien to the Czech Republic.
Following the definitions used in invasion ecology, native taxa are those that have evolved
in the area of the Czech Republic or immigrated there without human assistance from the
area where they had evolved. Alien taxa are those whose presence is a result of intentional
or unintentional introduction by human activity and can be divided based on their residence
time. The alien taxa are divided based on their residence time into archacophytes and
neophytes. Archaeophytes are taxa occurring in the wild that were introduced between the
beginning of Neolithic agriculture and the year 1500, i.e. the beginning of intercontinental
overseas trade after the discovery of the Americas. Neophytes are taxa occurring in the wild
that were introduced after 1500 (see Richardson et al. 2000 for detailed definitions).
Additionally, some frequently cultivated taxa that are not known to have escaped from
cultivation are listed as a separated category.

The data included in the database follow the second edition of the Catalogue of alien
plants of the Czech Republic (PySek et al. 2012 and references related to individual taxa

therein) with the addition of recent records.

Categories
e native e neophyte
e archaeophyte e cultivated only

Data source and citation: PySek et al. (2012).



(a) Native (b) Archaeophytes

(c) Neophytes

Fig. 25. — Patterns of the origin and invasive status in the Czech flora. Native species are
frequent in mountain areas, while both groups of aliens are more common in the lowlands.
Archaeophytes are widespread mainly in warm and dry lowland agricultural areas, whereas
neophytes are more common in urban areas and along lowland rivers. Casual species are
found mostly in urban areas, naturalized species are common across lowland areas, while

invasive species show a distinct concentration of occurrence along lowland rivers.
Invasion status (Fig. 25d—e)
Invasion status is a classification of alien taxa into three categories reflecting their position

in the invasion process. Alien taxa that only occasionally reproduce in the wild in the Czech
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Republic, do not form self-replacing populations, and rely on repeated introductions for their
persistence are termed casual. Naturalized taxa are alien plants that reproduce in the wild
and sustain populations over many life cycles without direct intervention by humans (or
despite human intervention). Invasive plants are naturalized plants that produce reproductive
offspring, often in large numbers, at considerable distances from parent plants and thus have
the potential to spread over an extensive area (Richardson et al. 2000, 2011). This
classification does not apply to native taxa, which are reported as separate categories. The
data are taken from the second edition of the Catalogue of alien plants of the Czech

Republic (Pysek et al. 2012 and references related to individual taxa therein).

Categories
e casual e Invasive
e naturalized e native

Data source and citation: PySek et al. (2012).

Geographic origin (Fig. 26)

This information is given for alien taxa only. These taxa are classified according to their
geographic origin (native range) at the level of continents; those with a native range
encompassing more than one continent are assigned to two or more categories. Origin in
Europe refers to the non-Mediterranean parts of this continent other than the Czech
Republic. The Mediterranean region comprises parts of southern Europe, northern Africa
and western Asia from Turkey and Israel to Afghanistan, which are characterized by the
Mediterranean-type climate and corresponding evergreen vegetation. Conversely, records of
origin in Africa, Asia and Europe do not relate to the Mediterranean part of these continents.
Hybrids and species that originated through recent hybridization are listed as a separate
category. Anecophytes are taxa for which native range is unknown or highly uncertain. The
data are taken from the second edition of the Catalogue of alien plants of the Czech

Republic (Pysek et al. 2012 and references related to individual taxa therein).

Categories

e Europe e Mediterranean e North America



e Central America e Africa e anecophyte
e South America e Australia

e Asia e hybrid origin

Data source and citation: PySek et al. (2012).

(a) Aliens of European origin (b) Aliens of Mediterranean origin

Fig. 26. — Proportion of European, Mediterranean, North American and Asian species in the
Czech alien flora (native species are not considered). Species originating on other continents
are rare and do not display distinct patterns. The species introduced from other parts of non-
Mediterranean Europe are frequent in the mountain and submontane areas. Mediterranean
species are frequent in the dry and warm lowlands. North American species tend to be more
common in wetter areas, both in the precipitation-rich mountains and in the lowland pond

basins or riverine landscapes. Asian species do not display any distinct pattern.

Year of the first record in the wild

The year of the first reported occurrence in the wild in the Czech Republic is given for

neophytes. Data were extracted from the second edition of the Catalogue of alien plants of



the Czech Republic (Pysek et al. 2012); however, for many species, this information is not

available.

Data source and citation: Pysek et al. (2012).

Introduction pathway (Fig. 27)

This information is available for alien taxa only. Taxa were classified according to the mode
of introduction, with the distinction made between an accidental or deliberate pathway
(Hulme et al. 2008). The deliberate introduction refers to the direct release into the wild for
landscaping purposes, as well as planting in horticulture, forestry and agriculture and
subsequent escape from cultivation. The accidental introductions include import through
contamination of a commodity, a stowaway on a transport vector or spread via an
infrastructure corridor without which the spread would not be possible (Hulme et al. 2008).
A taxon can be assigned to more than one introduction pathway. The data included in the
database follow the second edition of the Catalogue of alien plants of the Czech Republic

(PySek et al. 2012 and references related to individual taxa therein).
Categories
e accidental introduction

e deliberate introduction

Data source and citation: PySek et al. (2012).

Deliberately introduced aliens




Fig. 27. — Proportion of the deliberately introduced alien species in the Czech alien flora
(native species are not considered). Deliberately introduced aliens are particularly frequent
in the mountain areas of the Bohemian Massif, whereas accidentally introduced aliens
prevail in the lowlands. Note that the absolute number of alien species in the mountain areas

1s low.

Ecological indicator values

Ellenberg-type indicator values (Fig. 28)

Indicator values for the main environmental factors affecting plant occurrence are expressed
on ordinal scales defined by Ellenberg et al. (1991). The values for individual taxa were
modified and extended for the Czech flora by Chytry et al. (2018). The following indicator
values were defined:

e Light indicator value

e Temperature indicator value

e Moisture indicator value

e Reaction indicator value

e Nutrient indicator value

e Salinity indicator value

These scales range from 1 to 9 except for moisture (1-12) and salinity (0-9). The values

with “x” indicate generalists, i.e. taxa with broad ecological range for the given factor. For
light, a value of 1 indicates deep-shade plants, while a value of 9 indicates the full-light
plants (indicator values for trees relate to juvenile individuals in herb and shrub layers). For
temperature, a value of 1 indicates plants of cold areas, occurring only in high mountain
areas, while a value of 9 indicates plants of the warmest sites of southern central Europe. For
moisture, the taxa with a value of 1 are strong drought indicators, while the taxa with a value
of 12 are permanently or almost permanently submerged aquatic plants. The reaction value
is a proxy for the pH of soil or water, especially in acidic environments. In near-neutral or
alkaline environments, it is more a proxy for calcium concentration. A reaction value of 1 is
assigned to indicators of strong acidity, never occurring in slightly acidic to alkaline soil or

water. In contrast, a value of 9 is assigned to base and lime indicators that always occur in



calcium-rich conditions. The nutrient value is a proxy for the availability of nitrogen or
phosphorus and to some extent, also a proxy for site primary productivity. A nutrient value
of 1 is assigned to the taxa occurring at nutrient-poorest sites, while a value of 9 belongs to
the taxa concentrated at nutrient-richest sites. For salinity, taxa with a value of 0 are
glycophytes, i.e. non-salt-tolerant plants. In contrast, taxa with a value of 9 are euhaline to
hypersaline, on soils with a very high and in dry periods extremely high salt content. The
salinity value is a proxy for concentration in the environment of soluble salts, including

sulphates, chlorides and carbonates of sodium, potassium, calcium and magnesium.

Data source and citation: Chytry et al. (2018).

(a) Light indicator value (b) Temperature indicator value




Fig. 28. — Mean Ellenberg-type indicator values for light, temperature, moisture, reaction,
nutrients and salinity in the Czech flora. Light-demanding species (a) are frequent in open
areas with a low proportion of forest, thermophilous (b) and basiphilous (d) species in the
warm and dry lowlands, moisture-demanding species (c¢) in the western oceanic mountains,
basins, fishpond areas and along large rivers, nutrient-demanding species (e) in the lowland
areas with deeps soils on soft sediments, and halophytes (f) in the dry areas of northern

Bohemia and southern Moravia.

Indicator values for disturbance (Fig. 29)

Indicator values for disturbance express relationships of common taxa of the Czech flora
separately to the frequency and severity of disturbance. Individual disturbance agents are not
distinguished, but a wide range of factors is considered including logging, cutting, mowing,
herbivory, trampling, damage by herbicides, burning, wind-throws, soil erosion, ploughing,
hoeing or burrowing, wave and current action, and flooding. There are three types of
indicator values for disturbance:

e Disturbance frequency indicator values are expressed as the inverse of the disturbance
return time on a logarithmic scale (in years, common logarithms). For example, a
value of -2 refers to the return time of a century, a value of -1 to the return time of ten
years, and a value of 0 refers to a disturbance occurring every year. One unit of the
index corresponds to a tenfold change in disturbance frequency.

e Disturbance severity indicator values are expressed using an arbitrary scale from 0
(least severe disturbance) to 1 (most severe disturbance). They are based on the
assessment of the proportion of above-ground biomass removed and degree of soil
disturbance (proportional change in cover of the bare ground) in a single disturbance
event. Indicator values for frequency and severity of disturbance are correlated, but
still sufficiently independent to express separate components of the taxon’s
disturbance niche.

e Structure-based disturbance indicator values express disturbance regime based on
structural parameters of vegetation plots in which the taxon occurs. These values are
normalized to the 0—1 range, where higher values indicate a higher level of

disturbance.



Each of these three types of indicator values is provided separately for the whole-
community disturbance events and for smaller disturbance events that affect the herb layer
but not the tree layer in forests. Both indicator values are identical for taxa of open habitats.

The following indicator values for disturbance are provided:

e Whole-community disturbance frequency indicator value

e Herb-layer disturbance frequency indicator value

e  Whole-community disturbance severity indicator value

e Herb-layer disturbance severity indicator value

e Whole-community structure-based disturbance indicator value
e Herb-layer structure-based disturbance indicator value

Indicator values for disturbance were calculated by Herben et al. (2016) based on an
analysis of a stratified subset of 30,115 vegetation plots from the Czech National
Phytosociological Database (Chytry & Rafajova 2003). Only taxa occurring in at least 20
plots were used. These plots were classified by an expert system into 39 phytosociological
vegetation classes as defined in Vegetation of the Czech Republic (Chytry 2007-2013). For
each of these classes, the mean frequency and severity of disturbance were assessed based
on field observations. The disturbance indicator value for each taxon was calculated as the
average disturbance frequency or severity weighted by the frequency of occurrence of that
taxon in the plots assigned to these vegetation classes. The structure-based disturbance
indicator values were calculated based on variation in plant height at maturity and variation

in summed covers of all taxa recorded in the vegetation plots where the target taxon occurs.

Data source and citation: Herben et al. (2016).

Disturbance severity indicator value




Fig. 29. — Mean whole-community disturbance frequency indicator value. The geographical
patterns for the other disturbance indicator values were found to be similar (not shown). The

strongest disturbance is indicated in agricultural areas, especially in dry lowlands.

Habitat and sociology

Occurrence in habitats

Data on taxon occurrence in habitats of the Czech Republic are based on the analysis of
vegetation plots from the Czech National Phytosociological Database (Chytry & Rafajova
2003) and its expert revision and completion based on the literature and field experience,
especially for rare and taxonomically problematic taxa. The classification recognizes 88
basic habitats aggregated to 13 broader habitats that are defined by Sadlo et al. (2007:
Appendix 1):
e 1 Vegetation of cliffs, screes and walls
o 1A Calcareous cliffs
o 1B Siliceous cliffs and block fields
o 1C Walls
o 1D Mobile calcareous screes
e 2 Alpine and subalpine grasslands
o 2A Alpine grasslands on siliceous bedrock
o 2B Subalpine tall-forb and tall-grass vegetation
e 3 Aquatic vegetation
o 3A Macrophytic vegetation of eutrophic and mesotrophic still waters
o 3B Macrophytic vegetation of water streams
o 3C Macrophytic vegetation of oligotrophic lakes and pools
e 4 Wetland and riverine herbaceous vegetation
o 4A Reed-beds of eutrophic still waters
o 4B Halophilous reed and sedge beds
o 4C Eutrophic vegetation of muddy substrata
o 4D Riverine reed vegetation

o 4E Reed vegetation of brooks



o

o

4F Mesotrophic vegetation of muddy substrata

4G Tall-sedge beds

4H Vegetation of low annual hygrophilous herbs

41 Vegetation of nitrophilous annual hygrophilous herbs
4] River gravel banks

4K Petasites fringes of montane brooks

4L Nitrophilous herbaceous fringes of lowland rivers

e 5 Vegetation of springs and mires

o

o

o

o

@)

5A Hard-water springs with tufa formation

5B Lowland to montane soft-water springs

5C Alpine and subalpine soft-water springs

5D Calcareous fens

SE Acidic moss-rich fens and peatland meadows
SF Transitional mires

5G Raised bogs

5H Wet peat soils and bog hollows

e 6 Meadows and mesic pastures

o

o

@)

@)

o

o

@)

6A Mesic Arrhenatherum meadows

6B Montane mesic meadows

6C Pastures and park grasslands

6D Alluvial meadows of lowland rivers
6E Wet Cirsium meadows

6F Intermittently wet Molinia meadows

6G Vegetation of wet disturbed soils

e 7 Acidophilous grasslands

o

o

7A Subalpine and montane acidophilous grasslands

7B Submontane Nardus grasslands

e 8 Dry grasslands

o

o

o

8A Hercynian dry grasslands on rock outcrops

8B Submediterranean dry grasslands on rock outcrops
8C Narrow-leaved sub-continental steppes

8D Broad-leaved dry grasslands

8E Acidophilous dry grasslands



o

8F Thermophilous forest fringe vegetation

e 9 Sand grasslands and rock-outcrop vegetation

o

o

o

o

o

9B Open vegetation of acidic sands

9C Festuca grasslands on acidic sands

9D Pannonian sand steppes

9E Acidophilous vegetation of spring therophytes and succulents

OF Basiphilous vegetation of spring therophytes and succulents

e 10 Saline vegetation

o

o

o

@)

10G Continental vegetation of annual halophilous grasses
10H Inland vegetation of succulent halophytes
101 Inland saline meadows

10J Saline steppes

e 11 Heathlands and scrub

o

@)

@)

11A Dry lowland to subalpine heathlands

11D Subalpine acidophilous Pinus mugo scrub

11H Subalpine deciduous scrub

111 Willow carrs

11J Willow galleries of loamy and sandy river banks
11L Tall mesic and xeric shrub

11N Low xeric scrub

11R Scrub and pioneer woodland of forests clearings

e 12 Forests

o

12A Alder carrs

12B Alluvial forests

12C Oak-hornbeam forests

12D Ravine forests

12E Herb-rich beech forests

12F Limestone beech forests

12G Acidophilous beech forests

12H Peri-Alpidic basiphilous thermophilous oak forests
121 Sub-continental thermophilous oak forests
12J Acidophilous thermophilous oak forests
12K Acidophilous oak forests



o

o

12L Boreo-continental pine forests

120 Peri-Alpidic pine forests

12P Peatland pine forests

12Q Peatland birch forests

12R Acidophilous spruce forests

128 Basiphilous spruce forests

12T Robinia pseudoacacia plantations

12U Plantations of broad-leaved non-native trees
12V Picea plantations

12W Pinus and Larix plantations

e 13 Anthropogenic vegetation

@)

@)

o

13A Annual vegetation of ruderal habitats

13B Annual vegetation of arable land

13C Annual vegetation of trampled habitats

13D Perennial thermophilous ruderal vegetation

13E Perennial nitrophilous herbaceous vegetation of mesic sites

13F Herbaceous vegetation of forests clearings and Rubus scrub

Taxon occurrence in each habitat is assessed, based on expert judgement, on a four-degree

scale:

1 — occurrence — taxon can grow in the habitat, but it is not the ecological optimum

for this taxon, which often is rare in this habitat

2 — optimum — the habitat or part of it is the ecological optimum for this taxon

3 — dominant — taxon can be assigned to the previous category, and at the same time

it frequently attains a cover above 25% in areas > 10 m? or > 100 m? in herbaceous or

woody vegetation, respectively

4 — constant dominant — same as for the previous category but the taxon also

determines the general appearance of the habitat (e.g., Calluna vulgaris in

heathlands), occurring in > 40% of the localities of the habitat

Data source and citation: Sadlo et al. (2007).

Affinity to the forest environment
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The affinity of taxa to the forest environment is assessed using the categories of the German
national list of forest taxa (Schmidt et al. 2011). Each taxon is assessed separately for the
region of Thermophyticum (lowlands with thermophilous and drought-adapted flora) and
merged regions of Mesophyticum and Oreophyticum (mid-elevations and mountains with
mesophilous and mountain flora; Skalicky 1988). The compilation was based on the list of
regional species pools of Czech habitats (Sadlo et al. 2007), expert knowledge and various
literature sources. It has been integrated into the European forest plant species list (Heinken

etal. 2019).

Categories
e 0 —taxon does not spontaneously occur in Czech forests
e 1.1 —taxon occurring mainly in the closed forest
e 1.2 —taxon occurring mainly along forest edges and in forest openings, including
forest roads and paths, windthrow sites, burnt sites and forest clearings
e 2.1 —taxon occurring both in forest and open vegetation

e 2.2 —taxon occurring partly in forest but mainly in open vegetation

Citation: Dfevojan P., Chytry M., Sadlo J. & Pysek P. (2016) Affinity to the forest

environment. — www.pladias.cz.

Diagnostic taxon

Data on the diagnostic status of taxa for individual phytosociological classes, alliances or
associations are taken from the monograph Vegetation of the Czech Republic (Chytry 2007—
2013). Diagnostic taxa are characterized by a concentration of their occurrence in the stands
belonging to the target vegetation unit while being rare or absent in other vegetation units.
They were determined based on the calculation of fidelity of each taxon to a group of
vegetation plots representing the target vegetation unit in a geographically and ecologically
stratified selection of plots of all vegetation types extracted from the Czech National
Phytosociological Database (Chytry & Rafajova 2003). Fidelity was measured using the phi
coefficient of association after the sizes of plot groups were virtually standardized to 1% of

the total size of the data set following Tichy & Chytry (2006). The taxa with a value of phi
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higher than 0.25, whose concentration in the vegetation unit was significant according to
Fisher’s exact test (P < 0.001), were considered as diagnostic taxa. The numbers of
vegetation plots used for the calculations are given in respective volumes of Vegetation of

the Czech Republic.

Data source and citation: Chytry (2007-2013).

Constant taxon

Data on the constant status of taxa for individual phytosociological classes, alliances or
associations were taken from the monograph Vegetation of the Czech Republic (Chytry
2007-2013). Constant taxa are characterized by frequent occurrence in stands belonging to
the target vegetation unit, but unlike diagnostic taxa, they can also commonly occur in other
vegetation units. They were determined based on the calculation of percentage frequency
(constancy) of each taxon in a group of vegetation plots representing the target vegetation
unit in a geographically and ecologically stratified selection of plots of all vegetation types
extracted from the Czech National Phytosociological Database (Chytry & Rafajova 2003).
The taxa with an occurrence frequency in the vegetation unit higher than 40% were
considered as constant taxa. The numbers of vegetation plots used for the calculations are

given in respective volumes of Vegetation of the Czech Republic.

Data source and citation: Chytry (2007-2013).

Dominant taxon

Data on the dominant status of taxa for individual associations were taken from the
monograph Vegetation of the Czech Republic (Chytry 2007-2013). Dominant taxa are
defined here as those occurring with a cover higher than 25% in more than 5% of vegetation
plots belonging to the target association. They do not need to be the taxa with the highest
cover in particular stands. These taxa were determined based on the group of vegetation
plots representing the target vegetation unit in a geographically and ecologically stratified
selection of plots of all vegetation types extracted from the Czech National

Phytosociological Database (Chytry & Rafajova 2003). The numbers of vegetation plots
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used for the calculations are given in respective volumes of Vegetation of the Czech

Republic.

Data source and citation: Chytry (2007-2013).

Ecological specialization indices (Fig. 30)

The degree of ecological specialization for individual taxa is estimated based on their co-
occurrence with other taxa. The underlying assumption is that variation in the composition
of co-occurring taxa indicates the range of habitat conditions suitable to this taxon (Fridley
et al. 2007). A taxon repeatedly co-occurring with a similar set of taxa across different sites
is more likely to be a specialist with a preference for a specific habitat. Conversely, a taxon
co-occurring with various taxa across different sites is more likely to be a generalist
tolerating a wide range of habitats. The ecological specialization index (ESI) of a taxon is
inversely related to beta diversity calculated for the set of sites at which this taxon occurs.

The ecological specialization indices were calculated based on the vegetation plots from
the Czech National Phytosociological Database (Chytry & Rafajova 2003). Three vegetation
datasets were selected from a geographically stratified subset of plots from the database: (1)
a dataset including all the vegetation types (30,115 plots, 1935 taxa), (2) a dataset including
only non-forest vegetation (24,712 plots, 1875 taxa) and (3) a dataset including only forest
vegetation (5403 plots, 1264 taxa). Whittaker’s multiplicative measure of beta diversity
(Whittaker 1960) rarefied to 10 vegetation plots randomly selected from a subset of plots
containing the target taxon (f10) was computed for each taxon. Outlier plots with very
different species composition were removed from the subset before rarefaction, following a
recommendation of Botta-Dukat (2012). Because the calculated value of beta diversity
decreases with increasing value of taxon specialization, the value of ESI was calculated as
ESI =10 — Bio. This value theoretically ranges from 0 to 9, with high values indicating
specialists and low values indicating generalists.

Each ESI value is accompanied by a taxon weight, which represents the total number of
plots in which this taxon occurs within a particular dataset. The weights can be used as a
measure of the reliability of the specialization index, which increases with increasing

frequency of the taxon in the dataset. Minimum weight is 10, corresponding to the minimum
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number of occurrences for which ESI was calculated. The theoretical maximum weight is
the number of plots in the given dataset.
The following specialization indices and corresponding taxon weights are available
(with ranges of values in brackets):
e Ecological specialization index for all vegetation types (2.69-7.95)
e Ecological specialization index for non-forest vegetation (2.63—7.49)
e Ecological specialization index for forest vegetation (2.61-7.95)
e Taxon weights of ESI for all vegetation types (10-5020; theoretical maximum
30,115)
e Taxon weights of ESI for non-forest vegetation: (10—4542; theoretical maximum
24,712)
e Taxon weights of ESI for forest vegetation: (10-2032; theoretical maximum 5403)

Data source and citation: Zeleny & Chytry (2019).

Ecological specialization index

Fig. 30. — Weighted mean ecological specialization index for all vegetation types.
Ecologically specialized species are frequent in the mountains and hilly landscapes, while

generalist species are most common in the lowland agricultural areas.

Colonization ability

The indices characterizing plant colonization ability were published by Prach et al. (2017).
The authors derived the index values for individual taxa from a database of 21 succession
series (both primary and secondary succession) starting on the bare substrate. This database

(Database of Successional Series, DaSS; Prach et al. 2014) contains 1013 taxa of vascular
14



plants recorded in 2817 vegetation plots from the Czech Republic sampled in various

habitats and successional stages of different age from 1 to 150 years. The following indices

are defined:

® [ndex of colonization success (ICS) expresses taxon frequency in the Database of

Successional Series. It was calculated as:

ICS* =log ((SF + EGSSF)/2) + 1
where SF is the total taxon frequency in the DaSS database, and EGSSF is the taxon
frequency in a geographically stratified selection from DaSS. Values of ICS* were
subsequently transformed to the range from 1 (absence) to 9 (high frequency of the
taxon across successional stages).
Index of colonization potential (ICP) accounts for the fact that taxon occurrence in
successional series is influenced not only by taxon traits but also by the taxon
occurrence frequency in the landscape. Therefore, the frequency in successional series
was corrected by the frequency of the same taxon within a geographically stratified
subset of the Czech National Phytosociological Database (CNPD; 30,115 vegetation
plots and 1935 taxa; Chytry & Rafajova 2003). The index was calculated as:

ICP = 0.5 + arctg (relEGSSF/relCNPD) / 10
where relEGSSF is taxon frequency in a geographically stratified plot selection from
DaSS and relCNPD is taxon frequency in a geographically stratified plot selection from
CNPD. The index ranges from 1 (low) to 9 (high colonization ability). Values below
five indicate underrepresentation of the taxon occurrence in DaSS with respect to
CNPD, while values above five indicate overrepresentation in DaSS.
Optimum successional age 1s the median of the time in years from the disturbance when
the taxon occurs during succession. It ranges from 1 to 50 years. When the calculated
median was higher, the value was arbitrarily set to 75 years due to the low number of

old successional stages.

Data source and citation: Prach et al. (2017).

Distribution and frequency

Floristic zone (Fig. 31)
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The floristic zones of the Earth in which the taxon occurs are defined according to Meusel et
al. (1965, 1978) and Meusel & Jager (1992). Data were taken from the BiolFlor database
(Kiihn & Klotz 2002).

Categories

arctic — zone of tundra north of the arctic treeline

boreal — zone of northern coniferous forests (taiga)

northern temperate — northern zone of summer-green deciduous forests

southern temperate — southern zone of summer-green deciduous forests
submeridional — zone of summer-green dry forests and steppes

meridional — zone of evergreen broad-leaved and coniferous forests, steppes and
deserts

subtropical — winter-dry zone with savannas and dry forests

tropical — humid zone with evergreen broad-leaved forests

austral or antarctic — floristic zones of the southern hemisphere corresponding to the

temperate to arctic zones of the northern hemisphere

Data source and citation: Kiihn & Klotz (2002).
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(a) Arctic zone (b) Boreal zone

{f) Meridional zone

978 100.0%

Fig. 31. — Proportion of species from different floristic zones in the Czech flora. Species

from more northern zones tend to be concentrated at higher elevations, and vice versa.

Floristic region

The floristic region is reported as the continent or its part in which the taxon occurs
according to the taxon range maps (Meusel et al. 1965, 1978, Meusel & Jager 1992). The
categories are not discrete, and some of the regions can be included within broader regions

(e.g. Western Siberia — Siberia — Asia). From a set of overlapping categories, the one that
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best matches the taxon geographic range or its part is reported. Data were taken from the

BiolFlor database (Kiihn & Klotz 2002).

Categories

Europe
Europe-Western
Asia

Western Europe
Eastern Europe
Alps
Carpathians
Caucasus

Asia

Western Asia
Asia Minor
Near East
Middle Asia
Central Asia
Siberia
Western Siberia
Eastern Asia

Africa

Data source and citation: Kiihn & Klotz (2002).

Eastern Africa
Americas

North America
Eastern America
Western America
Greenland
Australia, New
Zealand

circumpolar

Continentality degree (Fig. 32a)

Continentality degree is derived from the position of taxon distribution range on the gradient
from oceanic Western Europe to continental Middle Asia. The concept and data are taken
from Berg et al. (2017), who revised and corrected a previous system of indicator values for
continentality developed by Ellenberg et al. (1991). Higher values on the ordinal scale from
1 to 9 indicate taxa distributed in more continental areas. The taxa that extend over more
than four regions assigned to different continentality classes as defined by Jager (1968) are
considered to be indifferent unless their lower continentality border is located in the regions

assigned to continentality class 2 or higher.

Data source and citation: Berg et al. (2017).

Distribution range extension along the continentality gradient (Fig. 32b)

Extension of the taxon distribution range along the gradient of continentality from oceanic

Western Europe to continental Middle Asia is expressed using the continentality classes
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defined for the Holarctic floristic kingdom by Jager (1968). The value, ranging from 1 to 10,
is the number of adjacent regions assigned to different continentality classes overlapping

with the taxon range. Data were taken from Berg et al. (2017).

Data source and citation: Berg et al. (2017).

(a) Continentality degree (b) Range extension along the continentality gradient

Fig. 32. — Mean continentality degree and mean range extension along the continentality
gradient (number of adjacent regions) of species of the Czech flora. The highest mean
degree of continentality is found in dry and warm forest-steppe regions of northern and
central Bohemia and southern Moravia. The highest range extension along the continentality

gradient is encountered in the flora along lowland rivers.

Elevational belt in the Czech Republic

The lowest and the highest elevational vegetation belt in which the taxon commonly occurs
in the Czech Republic. For some taxa, also extremes are shown, i.e. elevational belts in
which the taxon rarely occurs outside its main elevational range. The submontane belt
comprises merged supracolline and submontane belts, and the montane belt comprises
merged montane and supramontane belts according to the classification of elevational
vegetation belts used in the Flora of the Czech Republic (Skalicky 1988). Data are taken
from the Key to the Flora of the Czech Republic (Kaplan et al. 2019a)

Categories
e lowlands e montane belt
e colline belt e subalpine belt

e submontane belt



Data source and citation: Kaplan et al. (2019a).

Occurrence frequency in the basic grid mapping cells and in quadrants of the basic grid

mapping cells

The number of basic grid mapping cells (Central European Basic Area, CEBA) and the
number of quadrants of the Central European flora mapping in that the taxon has been
recorded within the territory of the Czech Republic are generated dynamically from the
current occurrence records in the species distribution module of the Pladias Database. The
basic grid cells measure 10 minutes in the west—east direction and 6 minutes in the south—
north direction, which corresponds to approximately 12.0 x 11.1 km (133.2 km?) on the 50th
parallel. The Czech Republic comprises 679 basic cells, including incomplete cells on the
state borders. The quadrants are the basic grid cells divided into four. They measure 5
minutes in the west—east direction and 3 minutes in the south-north direction, which
corresponds to approximately 6.0 x 5.55 km (33.3 km?) on the 50th parallel. Revised

occurrence records marked as erroneous or uncertain are not counted.

Citation: Pladias. Database of the Czech flora and vegetation. — www.pladias.cz.

Commeonness in vegetation plots from the Czech Republic

Measures of commonness in vegetation plots indicate taxon frequency in individual
vegetation stands and the cover it attains. All these measures were quantified based on a set
of vegetation plots representing all vegetation types of the Czech Republic, extracted from
the Czech National Phytosociological Database (Chytry & Rafajova 2003) in March 2013.
These plots were classified to phytosociological associations using the expert system
developed in the project Vegetation of the Czech Republic (Chytry 2007-2013). The plots
not assigned to any association were deleted, and a subset of plots of each association was
selected based on a geographical stratification that reduced the unbalanced numbers of plots
from different regions. The following measures of commonness were computed from the

resulting set of 30,115 vegetation plots classified to 496 associations:



Occurrence frequency in vegetation plots — percentage occurrence frequency
calculated from all plots

Occurrence frequency in vegetation plots with a cover above 5% — percentage
frequency of occurrence with a cover above 5% calculated from all taxon
occurrences (plots in which the taxon was absent were not considered)
Occurrence frequency in vegetation plots with a cover above 25% — percentage
frequency of occurrence with a cover above 25% calculated from all taxon
occurrences (plots in which the taxon was absent were not considered)
Occurrence frequency in vegetation plots with a cover above 50% — percentage
frequency of occurrence with a cover above 50% calculated from all taxon

occurrences (plots in which the taxon was absent were not considered)

Mean percentage cover in vegetation plots (plots in which the taxon was absent were

not considered)

Maximum percentage cover in vegetation plots

Citation: Chytry M. (2016) Commonness in vegetation plots. — www.pladias.cz.

Number of habitats with taxon occurrence in the Czech Republic

The number of habitat types (habitats) in which the taxon occurs was counted based on the

data from the Czech National Phytosociological Database (Chytry & Rafajova 2003) and

their expert revision and completion, especially for rare and taxonomically problematic taxa.

This number is a measure of the taxon’s ecological range. The classification recognizes 88

basic habitats aggregated into 13 broader habitats that are defined by Sadlo et al. (2007:

Appendix 1). The number of habitats is defined in four ways:

Number of narrow habitats in which the taxon occurs — the number of habitats of the

total number of 88 in which the taxon occurs; the taxon may or may not have its
ecological optimum in these habitats

Number of narrow habitats in which the taxon has its optimum — the number of

habitats of the total number of 88 in which the taxon occurs and at the same time has

its ecological optimum there (it may also be a dominant or constant dominant)



e Number of broad habitats in which the taxon occurs — the number of habitats of the
total number of 13 in which the taxon occurs; the taxon may but does not necessarily
have its ecological optimum in these habitats

e Number of broad habitats in which the taxon has its optimum — the number of
habitats of the total number of 13 in which the taxon occurs and at the same time has

its ecological optimum there (it may also be a dominant or constant dominant)

Data source and citation: Sadlo et al. (2007).

Threats and protection

Red List 2017 (national categories) (Fig. 33)

National Red List categories are taken from the 2017 edition of the Red List of Vascular
Plants of the Czech Republic (Grulich 2017). These categories, introduced in the previous
editions of the Czech Red List, are different from the [IUCN Red List categories. The main
category “A” includes extinct or missing taxa, while the main category “C” includes

endangered, near threatened and data deficient taxa.

Categories
e Al —extinct taxon
e A2 —missing taxon
e A3 — extinct or missing taxon (uncertain case)
e Clr — critically threatened taxon, rare
e Clt— critically threatened taxon, declining
e Clb —critically threatened taxon, rare and declining
e (C2r— endangered taxon, rare
e (2t — endangered taxon, declining
e (2b — endangered taxon, rare and declining
e (3 —vulnerable taxon
e (C4a — lower risk, near-threatened

e (C4b — lower risk, data deficient



e taxon is not on the Red List

Data source and citation: Grulich (2017).

(a) Critically threatened, rare (b) Critically threatened, declining

Fig. 33. — Proportion of the species in the national Red List categories Critically threatened
(C1) and Endangered (C2) to the whole Czech flora. The species in both categories are
divided into those threatened by being rare (r), declining (t) or both rare and declining (b).
Species threatened due to rarity are found mainly in the highest mountain groups of the
Sudetes (Krkonose and Hruby Jesenik Mountains). Declining species are found mostly at

middle elevations. In contrast, species threatened by both rarity and decline do not display



any distinct pattern for critically threatened species but are remarkably concentrated in dry

lowland areas for the endangered species.

Red List 2017 (IUCN categories)

International Red List categories defined by the IUCN are taken from the 2017 edition of the
Red List of Vascular Plants of the Czech Republic (Grulich 2017). Taxon assignments to
these categories follow the internationally accepted rules (IUCN 2012, 2014). To some
extent, the definitions of these categories differ from the national categories used in the
previous Czech Red Lists. The national Red List included only threatened or possibly
threatened taxa, implying that the non-included taxa are not threatened. Therefore, the non-

included taxa are classified here as LC(NA) — least concern (taxon is not on the Red List).

Categories
e EX —extinct e LC —least concern
e RE —regionally extinct e LC(NA) - least concern (taxon is
e CR — critically endangered not on the Red List)
e EN - endangered e DD — data deficient
e VU — vulnerable e NA —not applicable
e NT — near threatened e NE —not evaluated

Data source and citation: Grulich (2017).

Legal protection

Legal protection in the Czech Republic concerns the specially protected species, i.e. rare
taxa, threatened taxa and taxa significant from a cultural or scientific point of view that are
listed in Annex II of the Decree of the Ministry of the Environment no. 395/1992. They
comprise 487 taxa of vascular plants divided into three categories according to their

vulnerability: critically threatened, endangered and vulnerable.

Categories

e critically threatened taxon e endangered taxon



e vulnerable taxon e not protected by law

Data source and citation: Decree no. 395/1992 of the Ministry of the Environment of the

Czech Republic.

Summary of the patterns of plant traits in the Czech flora

The geographic patterns of plant characteristics presented in the maps show a high degree of
similarity among different characteristics. This may be caused by the correlation between
the values of different characteristics within species. Such correlations suggest the existence
of a limited number of viable combinations of plant traits, as indicated in an analysis of
global plant trait spectra (Diaz et al. 2016). Here we provide a preliminary analysis of the
main axes of trait variation in the Czech flora using ordination of the functional traits from
the Pladias Database.

We used the data for species, disregarding the other taxonomic ranks, except for the
genera Rubus and Taraxacum, in which we merged groups of numerous closely related
species into sections. We selected the traits that are potentially functional, disregarding some
morphological traits that have no apparent relationship to plant function, environmental
associations and other characteristics. To obtain a more comprehensive picture, we added
four traits from the LEDA database (Kleyer et al. 2008) that are not included in the Pladias
Database but are often used in functional plant ecology (Westoby 1998): Leaf size, Specific
leaf area (SLA), Leaf dry matter content (LDMC) and Seed mass. Data on the first two of
these traits were supplemented by new measurements (Findurova 2018). Multi-state
categorical variables were transformed into sets of variables with values ranging from 0 to 1
indicating to which extent a taxon exhibits each category (fuzzy coding). For some of those
categorical traits, we merged detailed categories into broader descriptors (e.g. for pollination
syndrome, we merged the categories Selfing, Cleistogamy, Pseudocleistogamy and
Geitonogamy into Autogamy). We excluded the species that are extinct from the Czech
flora, casual aliens and the species that are only cultivated in the country. The resulting
matrix, used for the analysis, contained 2356 species and 69 numerical traits or individual

binary variables representing the categories of multistate traits (Table 1).



To summarize trait values and their correlations, we computed principal component
analysis (PCA). The values of height, leaf size and 2C genome size were log-transformed
before analysis to improve normality and homogeneity of variances. Each fuzzy-coded
variable was standardized by the margin total (i.e. divided by the row sum of corresponding
columns) to ensure the equal weight of individual species in the analysis. The PCA was
based on centred and normalized data resulting in an equal weight of each trait (or column in
fuzzy-coded variables) in the analysis. As PCA cannot handle missing data, missing values
in the trait data matrix were replaced by the overall mean of the given trait. Although this
approach involves artificial data imputation, it does not affect the correlation structure
among traits. The PCA was computed using the “rda” function in the vegan package
(version 2.5-6; Oksanen et al. 2019) in the R software (www.r-project.org). To visualize the
main functional pattern in the Czech flora on the map, we used species composition within
each geographic grid cell to calculate the average of species scores on the first two axes and
plotted them on the map.

The main axis of trait variation (PC 1, Fig. 34) is associated with clonality: clonal herbs
including hydrophytes are located on the positive side of the axis while annual non-clonal
herbs occupy the negative side. The second axis (PC 2) is associated with plant size. Its
negative side is associated with tall species, often trees and shrubs with large leaves and
large seeds. In contrast, the positive side is characterized by herbaceous species with large
specific leaf area, most of them annual terrestrial herbs or hydrophytes. Both PCA axes also
show distinct geographical patterns (Fig. 35). Three contrasting specialized functional
groups of the Czech flora can be recognized in the species graph of the first two PCA axes:
(1) annual herbs located in the upper left part of the ordination space, (2) trees and shrubs in
the lower part and (3) aquatic plants in the upper right part. Perennial herbs typically
displaying trait values in between these specialized groups are located in the centre of the
ordination space.

This analysis shows that the main pattern in functional trait variation across the Czech
flora shares some features with the global flora analysis (Diaz et al. 2016), but there are also
significant differences. The main axis of variation in the global dataset was related to the
size of the whole plants and their parts, which we identified as the second trait axis. In the
herb-dominated flora of the Czech Republic, we identified the importance of clonality and
life span, which calls for more emphasis on these relatively understudied traits. Diaz et al.

(2016) also identified the leaf economic spectrum as an important axis largely independent



of plant size. By contrast, our analysis identified a strong correlation between leaf traits and

plant size. Nevertheless, these patterns can be influenced by a different set of traits entered

in the analysis and phylogenetic relationships, and they require further research.
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Figure 34. Principal component analysis (PCA) of species traits from the Pladias Database.

Arrows represent the relation between the traits and the axes (PC 1 and PC 2). Traits

reaching r* > 0.1 when regressed against the first two axes are labelled with their names.

Species are represented based on their scores defined by the “orditorp” function which

prevents illegibility by displaying only some of overlapping labels. Label priority was set

according to the frequency of the given species in the Czech National Phytosociological

Database. Species codes: AlopAequ = Alopecurus aequalis, AnthArve= Anthemis arvensis,

ArteVulg =

Artemisia vulgaris, AspeCyna = Asperula cynanchica, BellPere = Bellis




perennis, BistOffi = Bistorta officinalis, BolbMari = Bolboschoenus maritimus, CallPalu =
Callitriche palustris, CallStag = Callitriche stagnalis, CapsBurs = Capsella bursa-pastoris,
CeraDeme = Ceratophyllum demersum, CirsArve = Cirsium arvense, CornMas = Cornus
mas, DrosRotu = Drosera rotundifolia, EleoAcic = Eleocharis acicularis, ElodCana =
Elodea canadensis, ElymRepe = Elymus repens, FaguSylv = Fagus sylvatica, FraxExce =
Fraxinus excelsior, GaliApar = Galium aparine, GaliMoll = Galium mollugo, JuglRegi =
Juglans regia, LemnMino = Lemna minor, MyosPalu = Myosotis palustris, PastSati =
Pastinaca sativa, PiceAbie = Picea abies, PoaPrat = Poa pratensis, PolyMult =
Polygonatum multiflorum, PolyAvic = Polygonum aviculare, PotaNata = Potamogeton
natans, QuerPetr = Quercus petraea, Rubuldae = Rubus idaeus, ScirSylv = Scirpus
sylvaticus, SolaDulc = Solanum dulcamara, SorbSorb = Sorbaria sorbifolia, SorbAucu =
Sorbus aucuparia, SpirPoly = Spirodela polyrhiza, StucPect = Stuckenia pectinata, TiliCord
= Tilia cordata, TripInod = Tripleurospermum inodorum, UrtiDioi = Urtica dioica,
VaccMyrt = Vaccinium myrtillus, VeroAnag = Veronica anagallis-aquatica, VeroCham =
Veronica chamaedrys, VeroPers = Veronica persica, TaraTara = Taraxacum sect.

Taraxacum.

(a) PCA axis 1 (b) PCA axis 2

Fig. 35. — Mean scores of species on the first two axes of principal component analysis (PC
1 and PC 2, compare Fig. 34). The first axis shows mainly the contrast between annual herbs
vs perennial clonal herbs (compare Fig. 3), the former being frequent in dry and warm
lowlands (blue) and the latter prevalent in the mountains (red). The second axis shows the
contrast between large species, often woody plants with large leaves and heavy seeds, which
are more common in non-wetland landscapes (blue) vs small species with large specific leaf
area (often annuals and aquatic plants), which are more common in wetland landscapes

(both large river floodplains and pond basins; red).



Outlook

The Pladias Database is the first comprehensive compilation of critically revised botanical
data for the Czech Republic. It is internationally unique in that it integrates huge amounts of
very detailed data on distributions, traits, and environmental associations of vascular plant
taxa. The database has facilitated systematic mapping of plant distributions in the country
(Kaplan et al. 2015, 2016a, b, 2017a, b, 2018a, b, 2019b, 2020) and numerous studies
analysing biological and ecological plant traits performed within the Pladias project.
Although the Pladias project was finished on 31 December 2018, the database infrastructure
is further maintained and improved by the three institutions involved in its development.
New data continue to be added and critically revised by experts, including external
collaborators. The Pladias project also stimulated the development of the Database of
Lichens and Bryophytes — DaLiBor, which has already integrated almost 600,000
occurrence records from the Czech Republic. DalLiBor uses the Pladias database
infrastructure but is further developed separately to fulfil the specific requirements of
bryologists and lichenologists. Nevertheless, shared database structure and software routines
allow future integration and joint analyses.

Integration of various data on plant distributions, traits, plant environmental associations
and vegetation types in a single platform provides unique opportunities for testing ecological
hypotheses that could not be tested earlier and addressing entirely new research questions.
The database also has enormous potential for applications, especially in biodiversity

conservation. Last but not least, the data are also available for international collaboration.
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Table 1. — Overview of 120 publicly available plant characteristics contained in the Pladias Database. The

variable type can be categorical (C) or numeric (N). The table reports data for species, although the database

also contains data for other taxa such as subspecies, varieties, aggregates, sections and hybrids. At least some

data are available for 3878 species, which is the complete Czech flora including casual aliens and recently

extinct species. The table reports the numbers and percentages of species for which information on each

characteristic is available and for a subset of 2246 species which are usually considered in the analyses of the

national flora (excluding species that are only cultivated in the country, casual neophytes and specious genera

and groups with a large proportion of apomictic species: Alchemilla, Hieracium, Pilosella, Ranunculus

auricomus agg., Rubus, Sorbus and Taraxacum). The traits used for PCA analysis are marked by an asterisk in

the last column.

Plant characteristic Data type All % Without % Rem PCA
species of all cultivated, of ark
(n=3878) 3878 casual aliens 224
and 6
apomicts (n
= 2246)
Habitus and growth type
Height interval_avg 3101 80 2083 93 *
Growth form enum_nominal 3106 80 2086 93 *
Life form enum_nominal 3042 78 2069 92 *
Life strategy enum_nominal 1692 44 1295 58
Life strategy (C-score) percentage 1692 44 1295 58
Life strategy (S-score) percentage 1692 44 1295 58
Life strategy (R-score) percentage 1692 44 1295 58
Leaf
Leaf presence and metamorphosis enum_nominal 3797 98 2210 98
Leaf arrangement (phyllotaxis) enum_nominal 3733 96 2165 96 *
Leaf shape enum_nominal 3780 97 2199 98 *
Stipules boolean 3800 98 2210 98
Petiole enum_nominal 3723 96 2164 96
Leaf life span enum_nominal 2065 53 1621 72 *
Leaf deciduousness in woody plants enum_nominal 467 12 223 10 1
Leaf anatomy enum_nominal 2048 53 1586 71 *
Functional leaf type in woody plants enum_nominal 471 12 225 10 1
Flower 2
Flowering period month 3040 78 2067 92 *
Flowering phase enum_nominal 1308 34 1102 49
Flower colour enum_nominal 3714 96 2146 96
Flower symmetry enum_nominal 3023 78 1701 76 3
Perianth enum_nominal 3675 95 2138 95
Fusion of the perianth enum_nominal 3434 89 1961 87 3
Shape of the sympetalous corolla or enum_nominal 1409 36 744 33
syntepalous perigon
Calyx fusion enum_nominal 2480 64 1313 58 5
Inflorescence type enum_nominal 3711 96 2146 96
Dicliny enum_nominal 2245 58 1703 76 *
Generative reproduction type enum_nominal 2297 59 1628 72 *
Pollination syndrome enum_nominal 2196 57 1676 75 *
Pollinator spectrum enum_nominal 293 8 237 11
Fruit, seed and dispersal
Fruit type enum_nominal 3674 95 2136 95 *
Fruit colour enum_nominal 1949 50 1500 67
Reproduction type enum_nominal 2282 59 1730 77 *
Dispersal unit (diaspore) enum_nominal 2782 72 1997 89 *
Dispersal strategy enum_nominal 2840 73 2026 90 *
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Myrmecochory

Belowground organs and clonality
Shoot metamorphosis

Root metamorphosis

Storage organ

Type of clonal growth organ

Freely dispersible organs of clonal
growth

Shoot life span (cyclicity)

Branching type of stem-derived
organs of clonal growth

Primary root

Persistence of the clonal growth
organ

Number of clonal offspring

Lateral spreading distance by clonal
growth

Clonal index

Position of root buds

Role of root buds in the life-history of
a plant

Number of buds per shoot at the soil
surface (root buds excluded)
Number of buds per shoot at a depth
of 0-10 cm (root buds excluded)
Number of buds per shoot at a depth
greater than 10 cm (root buds
excluded)

Size of the belowground bud bank
(root buds excluded)

Depth of the belowground bud bank
(root buds excluded)

Number of buds per shoot at the soil
surface (root buds included)

Number of buds per shoot at a depth
of 0-10 cm (root buds included)
Number of buds per shoot at a depth
greater than 10 cm (root buds
included)

Size of the belowground bud bank
(root buds included)

Depth of the belowground bud bank
(root buds included)

Trophic mode

Parasitism and mycoheterotrophy
Carnivory

Symbiotic nitrogen fixation

Karyology

Chromosome number (2n)
Ploidy level (x)

2C genome size

1Cx monoploid genome size
Genomic GC content

Taxon origin

Origin in the Czech Republic
Invasion status

Geographic origin

Year of the first record in the wild
Introduction pathway
Ecological indicator values
Light indicator value
Temperature indicator value
Moisture indicator value
Reaction indicator value

enum_nominal

enum_nominal
enum_nominal
enum_nominal
enum_nominal

boolean

enum_nominal
enum_nominal

boolean
interval_avg

interval_avg
interval_avg

integer
enum_nominal

enum_nominal
interval_avg
interval_avg

interval_avg

interval_avg
interval_avg
interval_avg
interval_avg

interval_avg

interval_avg

interval_avg

interval_avg
boolean
interval_avg

integer
integer
interval_avg
interval_avg
percentage

enum_ordinal
enum_ordinal
enum_nominal
year
enum_nominal

enum_ordinal
enum_ordinal
enum_ordinal
enum_ordinal

3741

1384
422

1433
1020
1025

1890
1258

1986
998

1001
999

984
345
345

2112

2115

2113

2129

1995

2112

2115

2113

2129

2031

3848
3867
3798

1763
1771
1775
1771
1722

3817
3540
1279
704

1258

2273
2273
2273
2271

96

36
11
37
26
26

49
32

51
26

26
26

25

54

55

54

55

51

54

55

54

55

52

99
100
98

45
46
46
46
44

98
91
33
18
32

59
59
59
59

2164

1073
360
1282
823
828

1491
1014

1579
807

812
807

797
267
267

1666

1668

1666

1673

1584

1666

1668

1666

1673

1608

2225
2242
2210

1458
1457
1461
1457
1423

2209
2160
618
269
603

1845
1845
1845
1843

96

48
16
57
37
37

66
45

70
36

36
36

35
12
12

74

74

74

74

71

74

74

74

74

72

99
100
98

65
65
65
65
63

98
96
28
12
27

82
82
82
82

7,8
7,8

7,8
7,8

7,8

10
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Nutrient indicator value

Salinity indicator value
Whole-community disturbance
frequency indicator value
Herb-layer disturbance frequency
indicator value
Whole-community disturbance
severity indicator value
Herb-layer disturbance severity
indicator value
Whole-community structure-based
disturbance indicator value
Herb-layer structure-based
disturbance indicator value
Habitat and sociology
Occurrence in habitats

Affinity to the forest environment in
Thermophyticum

Affinity to the forest environment in
Mesophyticum and Oreophyticum
Diagnostic taxon of classes
Diagnostic taxon of alliances
Diagnostic taxon of associations
Constant taxon of classes

Constant taxon of alliances
Constant taxon of associations
Dominant taxon of associations
Ecological specialization index for all
vegetation types

Ecological specialization index for
non-forest vegetation

Ecological specialization index for
forest vegetation

Index of colonization success (ICS)
Index of colonization potential (ICP)
Optimum successional age
Distribution and frequency

Floristic zone

Floristic region

Continentality degree

Distribution range extension along
the continentality gradient
Elevational belt in the Czech Republic
Occurrence frequency in the basic
grid mapping cells

Occurrence frequency in quadrants
of the basic grid mapping cells
Occurrence frequency in vegetation
plots

Occurrence frequency in vegetation
plots with a cover above 5%
Occurrence frequency in vegetation
plots with a cover above 25%
Occurrence frequency in vegetation
plots with a cover above 50%

Mean percentage cover in vegetation
plots

Maximum percentage cover in
vegetation plots

Number of narrow habitats in which
the taxon occurs

Number of narrow habitats in which
the taxon has its optimum

enum_ordinal
enum_ordinal
interval_avg

interval_avg
interval_avg
interval_avg
interval_avg

interval_avg

a set of 88
variables of
enum_ordinal_sin

gle type
enum_nominal

enum_nominal

enum_syntaxons
enum_syntaxons
enum_syntaxons
enum_syntaxons
enum_syntaxons
enum_syntaxons
enum_syntaxons
real

real
real

real
real
real

enum_nominal
enum_nominal
integer
integer

enum_ordinal
occurrence_frequ

ency
occurrence_frequ
ency

percentage
percentage
percentage
percentage
percentage
percentage

integer

integer

2271
2271
1159

1159

1159

1159

1159

1159

2236

3542

3658

450
925
1258
183
497
992
582
1493

1427

809

938
938
938

2148
2196
1289
1940

2317
3878

3878

1820

1820

1820

1820

1820

1838

2234

2234

59
59
30

30

30

30

30

30

58

91

94

12
24
32

13
26
15
38

37

21

24
24
24

55
57
33
50

60
100

100

47

47

47

47

47

47

58

58

1843
1843
992

992

992

992

992

992

1796

2062

2132

391
798
1083
150
430
854
497
1268

1216

691

920
920
920

1677
1684
1057
1606

1814
2246

2246

1500

1500

1500

1500

1500

1517

1794

1794

82
82
44

44

44

44

44

44

80

92

95

17
36
48

19
38
22
56

54

31

41
41
41

75
75
47
72

81
100

100

67

67

67

67

67

68

80

80

11
11
11
11
11
11
11



Number of broad habitats in which
the taxon occurs

Number of broad habitats in which
the taxon has its optimum

Threats and protection

Red List 2017 (national categories)
Red List 2017 (IUCN categories)

Legal protection

integer

integer

enum_ordinal_sin
gle
enum_ordinal_sin
gle
enum_ordinal_sin
gle

2234

2234

3878

3878

3878

100

100

100

1794

1794

2246

2246

2246

80

100

100

100

Remarks
1 Only for woody plants
2 Only for flowering plants

3 Only for plants with the developed perianth

4 Only for plants with sympetalous corolla or syntepalous perigon

5 Only for plants with heterochlamydeous flowers with calyx present

6 Only for plants with some kind of shoot metamorphosis, root metamorphosis or storage organ, respectively for the corresponding traits

7 Only for herbs

8 Only for clonal herbs
9 Only for alien plants

10 Only for neophytes

11 Only for the taxa listed in the Vegetation of the Czech Republic (if Vegetation lists aggregates, no value is assigned to the species

within these aggregates)

22



Electronic appendix 1. Czech description of plant traits included in the Pladias

Database.

Elektronicka ptiloha 1. Cesky popis vlastnosti rostlin zahrnutych do databaze Pladias.

Habitus a typ ristu

Vyska

Vyiky rostlin se vztahuji k uzemi Ceské republiky. Uvadgji se v metrech a vztahuji se k plné
vyvinutym rostlindm v generativnim stavu rostoucim ve volné ptirod¢€. Pro kazdy taxon jsou
uvedeny dvé hodnoty: minimum (b&zna dolni hranice) a maximum (b&Zné horni hranice).

Udaje jsou pievzaty z Kli¢e ke kvétené Ceské republiky (Kaplan et al. 2019a).

Zdroj dat a citace: Kaplan et al. (2019a).

Riustova forma

Ristova forma popisuje potenciadlni délku Zivota rostliny a jejich ¢asti (ramet), jeji
reproduktivni strategii a trvalost nadzemnich ¢asti (KlimeSova et al. 2016, Ottaviani et al.
2017). Ristové formy zde délime do deviti kategorii, které rovnéz zohlediiuji bylinny nebo
dfevnaty charakter stonku. Jednoleté byliny Ziji obvykle jen jednu sezénu, béhem niz se
pohlavné rozmnozuji. N€které z nich mohou byt klonélni, ale klonalita u nich zpravidla
nevede k fragmentaci. Vytrvalé byliny se déli do tii kategorii: (1) monokarpické vytrvalé
neklonalni byliny, které se pohlavné rozmnozuji jen jednou za Zivot a nemaji zdfevnatélé
nadzemni ¢asti ani organy klonalniho rustu, (2) polykarpické vytrvalé neklonalni byliny,
které se pohlavné rozmnoZuji vic nez jednou za Zivot, ale nemaji organy klonalniho ristu, a
(3) klonalni byliny, které maji organy klonalniho rastu, takze mohou béhem svého Zivota
fragmentovat a vytvaret samostatné jednotky (ramety) vegetativnim rozmnozovanim; celd
rostlina se pohlavné rozmnoZuje vicekrat za Zivot, zatimco jednotlivé ramety se mohou
rozmnozovat jedenkrat nebo vicekrat béhem svého zivota. Dalsi kategorie zahrnuji dfeviny,

tj. rostliny s dfevnatgjicimi stonky, které mohou (ale nemusi) mit organy klonalniho ristu a
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byt schopny fragmentace. Dieviny se dé€li na keticky (rostliny vysoké zpravidla do 30 cm,
zahrnujici i1 druhy, u nichz z dfevnaté baze vyristaji piimé bylinné pryty, které¢ na podzim
odumiraji s vyjimkou nejspodnéjsi ¢asti s obnovovacimi pupeny), kete (vyssi dieviny
vétvené na bazi), stromy (vyssi dieviny s vyvinutym kmenem a korunou), dievnaté liany a
parazitické epifyty, k nimzZ u nas patii jen Loranthus europaeus a Viscum album. Data byla
zCasti pievzata z agregované databaze CLO-PLA verze 3.4 (KlimeSova et al. 2017), ptivodni
kategorie vSak byly doplnény rozliSenim bylinnych a dfevnatych druhti a kromé toho byly
doplnény udaje pro taxony nezahrnuté v databazi CLO-PLA.

Kategorie
e jednoleta bylina e keficek
e monokarpicka vytrvala neklonalni e Kker
bylina e strom
e polykarpické vytrvala neklonalni e dfevnatd lidna
bylina e paraziticky epifyt

e klonalni bylina
Citace: Drevojan P. (2020) Ruastova forma. — www.pladias.cz.
Zivotni forma

Zivotni formy jsou klasifikovany podle Raunkiaerova systému (Raunkiaer 1934) na zakladé
polohy obnovovacich pupentl, kterymi rostliny ptezivaji neptiznivé obdobi.
Makrofanerofyty jsou dieviny s obnovovacimi pupeny umisténymi nejméné 2 m nad zemi,
obvykle stromy; nanofanerofyty jsou dieviny s obnovovacimi pupeny ve vysce 0,3—2 m nad
zemi, obvykle kete; chamaefyty jsou byliny nebo nizké dfeviny s obnovovacimi pupeny nad
zemi do vySe 30 cm; hemikryptofyty jsou vytrvalé nebo dvouleté byliny s obnovovacimi
pupeny na nadzemnich stoncich tésné pii povrchu pidy; geofyty jsou vytrvalé byliny s
obnovovacimi pupeny pod povrchem ptdy, obvykle s cibulemi, hlizami nebo oddenky;
hydrofyty jsou rostliny s obnovovacimi pupeny pod vodni hladinou, obvykle na dné¢; terofyty
jsou jednoleté nebo ozimé byliny bez obnovovacich pupent, které ptezivaji neptizniva
obdobi pouze v semenech kli¢icich na podzim, v zim¢€ nebo na jate. Data byla pfevzata z

Klige ke kvéteng Ceské republiky (Kaplan et al. 2019a). Nékteré taxony mohou mit vic nez
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jednu zivotni formu, pficemz dominantni Zivotni forma se v tom pfipad¢ uvadi na prvnim

miste.

Kategorie
e makrofanerofyt e geofyt
e nanofanerofyt e hydrofyt
e chamaefyt e terofyt

e hemikryptofyt

Zdroj dat a citace: Kaplan et al. (2019a).

Zivotni strategie

Grime (1974, 1979) rozlisil tii zakladni ekologické strategie rostlin: (1) kompetitivni
strategii (C), vyhodnou na stabilnich stanovistich, kde je dostatek zdroji, podminky nejsou
extrémni a naruSovani je omezené; (2) stres tolerancni strategii (S), vyhodnou na
stanovistich s nedostatkem zdroji, extrémnimi a velmi variabilnimi podminkami, ale
omezenym naruSovanim; a (3) ruderalni strategii (R), vyhodnou na stanovistich, kde je
dostatek zdroji, podminky nejsou extrémni, ale casto dochazi k narusovani.

Taxoniim ceské flory byly pfifazeny Zivotni strategie metodou, kterou navrhl Pierce et al.
(2017). Tato metoda pouziva data o tfech kli¢ovych funkénich vlastnostech listd, které
odrazeji rozdily v investovani Zivin: listovou plochu (LA; je velka u konkurencné silnych
taxontl), obsah susiny v listech (LDMC; je velky u taxoni tolerujicich stres) a specifickou
listovou plochu (SLA; je velkd u ruderalnich taxont). Z téchto dat se pocitaji skore, kterd na
procentické stupnici vyjadiuji miru C, S nebo R selekce. Tato mira se vyjadiuje v
procentech a soucet vSech tii skore pro kazdy jednotlivy taxon je 100 %. Na zakladé
ziskanych skore se taxony fadi do zdkladnich strategii C, S a R, pfechodnych strategii CS,
CR, SR a CSR a piechodti mezi nimi, napt. C/CS nebo SR/CSR (viz Grime 1979). Udaje o
vlastnostech listll pro tyto vypocty, ptipadné pfimo vypoctené hodnoty byly pievzaty z
databaze LEDA (Kleyer et al. 2008) a dalSich praci (Bjorkman et al. 2018, Dayrell et al.
2018, Findurova 2018, Tavsanoglu & Pausas 2018). Databaze Pladias obsahuje jednak tfi

hodnoty skore pro strategie C, S a R, jednak kategorizované Zivotni strategie.



Kategorie

o C e CS/CSR e S/CS

e C/CR e CSR e S/CSR

e C/CS e R e S/SR

e C/CSR e R/CR e SR

e CR e R/CSR e SR/CSR
e CR/CSR e R/SR

o CS e S

Citace: Guo W.-Y. & Pierce S. (2019) Zivotni strategie. — www.pladias.cz.

List
Piitomnost a preména listu
Udaje o piitomnosti listii na rostling, premé&nach a redukcich listil byly pievzaty z Kvéteny

Ceské republiky (dily 1-8; Hejny et al. 1988 et seq.) a Kli¢e ke kvétené Ceské republiky
(Kaplan et al. 2019a).

Kategorie
e listy pfitomny, nejsou pfeménéné e listy redukované na objimavé lemy
e listy pfeménéné na trny e listy redukované na pochvy
e listy pfeménéné na Gponky e listy redukované na Supiny
e listy pfeménéné na fylodia o listy chybg&ji

e listy pfeménéné na lacky

Zdroj dat a citace: Hejny et al. (1988 et seq.), Kaplan et al. (2019a).

Uspoiddani listit na stonku (fylotaxe)

Rozlisuji se Ctyfi kategorie postaveni listil na stonku: stfidave, vstiicné, preslenité a v

pfizemni riZici. Znak je hodnocen u dobfe vyvinutych rostlin, nikoli u jedinc kompenzacné
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vétvenych po poskozeni seci nebo okusem ani jedinct teratologicky zménénych. Pokud
muze tento znak nabyvat vice nez jednoho stavu u jednoho taxonu, jsou zaznamenany
vSechny (napt. Hylotelephium jullianum a Salix purpurea). Hodnoceny jsou i pfipady, kdy je
odli$né postaveni listd a lupenitych listent v kvétenstvi (napt. Veronica persica a V. polita).
Listy s vmezefenymi palisty u ¢eledi Rubiaceae jsou hodnoceny jako pieslenité. U Rhamnus
cathartica jsou listy povazovany za vstficné, i kdyz obvykle jsou na letorostu od sebe
pon¢kud oddaleny.

Uspoiadani listt na stonku bylo hodnoceno podle popistt v Kvétend Ceské republiky (dily
1-8; Hejny et al. 1988 et seq.) a v pripadech nejasnosti (pfedevsim u neptivodnich taxont)
konfrontovéano s dal§imi prameny, zejména s popisy v kompendiich Flora of North America
(Flora of North America Editorial Committee 1993 et seq.), Flora of China (Wu et al. 1994

et seq.) a Flora of Pakistan (www.tropicos.org/Project/Pakistan).

Kategorie
e stiidavé e pfeslenité
e vstiicné e v pfizemni razici

Citace: Grulich V., Holubové D., Stépankova P. & Rezni¢kova M. (2017) Uspofadani listt

na stonku. — www.pladias.cz.

Tvar listu

Podle tvaru se rozliSuji listy jednoduché a slozené. Jednoduché listy se dale d€li podle
¢lenéni Cepele a souvisejiciho uspofadani zilnatiny na celistvé (napt. Fagus sylvatica),
dlanité ¢lenéné (napt. Alchemilla), petené clenéné (napt. Achillea millefolium), vidli¢naté
(napt. Batrachium, Ceratophyllum a Utricularia) a znozené (Helleborus). Uvedené zatazeni
do kategorii se vztahuje k dobfe vyvinutym listim. I tak je ¢lenéni listti ¢asto proménlivé a
na jedné rostling existuji pfechody mezi listy celistvymi a ¢lenénymi. Za listy ¢lenéné se
povazuji listy se zafezy mezi Ukrojky dosahujicimi nejméné do 1/4 Sitky cepele. Mnohé
taxony s variabilnimi listy jsou zafazeny do dvou a vice kategorii.

Slozené listy se d€li na dlanité a zpetené. Rostliny, které maji mensi listy trojcetné a veétsi
zpetfené, se dvéma jatmy (napt. Aegopodium podagraria a nékteré dalsi druhy celedi
Apiaceae), jsou klasifikovany v obou kategoriich. Uvadény stupen vicenasobného zpeteni se
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vztahuje k dobfe vyvinutym listim, a to zejména k jejich bazalni ¢asti. Taxony s

vicendsobn¢ zpefenymi listy jsou klasifikovany ve vice nez jedné kategorii slozeného listu,

ale velmi malé listy, které mohou mit charakter listu jednoduchého ¢lenéného, nejsou vzaty

V potaz.

Neziidka existuji 1 pfechody mezi jednoduchymi a slozenymi listy, zejména mezi

pefenosecnymi a zpefenymi. Listy s ¢arkovitymi az nitkovitymi tkrojky jsou hodnoceny

jako jednoduché, a to i u listil vicendsobné ¢lenénych (napt. lodyzni listy Batrachium

fluitans, Cardamine pratensis a druhti rodu Seseli). Naopak §irsi ukrojky piisedajici na

vieteno zietelnym zizenim nebo stopeckou jsou hodnoceny jako listy slozené (napt. lodyzni

listy Cardamine dentata nebo ptizemni listy Pimpinella saxifraga). Vicenasobné zpetené

listy se povazuji za slozené v ptipadé, Ze alespon prvni stupen ¢lenéni odpovida listu

slozenému.

Heterofylni (riiznolisté) rostliny jsou zafazeny do vice kategorii, za heterofylii se vSak

nepovazuje odlisnd mira ¢lenéni mladsich listt. Pro rostliny s listy zakrnélymi (paraziti,

napi. Cuscuta) nebo s fylokladii nahrazujicimi (zakrn€l€) listy (napt. Asparagus) je pouZzita

kategorie listy redukované.

Zdrojem udaji jsou popisy v Kvétené Ceské republiky (dily 1-8; Hejny et al. 1988 et

seq.). V nejasnych pripadech (pfedevsim u neptivodnich taxonti nasi flory) byly pouzity i

dalsi prameny, zejména Flora of North America (Flora of North America Editorial

Committee 1993 et seq.), Flora of China (Wu et al. 1994 et seq.) a Flora of Pakistan

(www.tropicos.org/Project/Pakistan).

Kategorie

jednoduchy — celistvy

jednoduchy — dlanité ¢lenény
jednoduchy — pefené ¢lenény
jednoduchy — vidli¢naté Clenény
jednoduchy — znoZeny

slozeny — trojCetny

sloZzeny — dlanité slozeny péticetny
sloZzeny — dlanité sloZzeny

sedmicetny

sloZeny — dlanité sloZzeny
mnohocetny

sloZzeny — lichozpeteny
sloZzeny — sudozpefeny
sloZeny — ptetrhované zpefeny
slozeny — dvakrat zpeteny
slozeny — tfikrat zpeteny
sloZzeny — Ctytikrat zpeteny

redukovany


http://www.efloras.org/

Citace: Grulich V., Holubova D., Stépankova P. & Rezni¢kova M. (2017) Zakladni tvar

listu. — www.pladias.cz.

Palisty

Palisty, tedy parové listové ukrojky na bazi fapiku nebo prisedlé listové cepele, mohou byt
pritomny nebo chybét. Palisty prchavé, tj. zahy opadavé (zpravidla po vyvinu listové
¢epele), jsou posuzovany jako pfitomné (napi. Prunus). Za palisty se povazuji i palisty
vmezetené, které nejsou morfologicky odlisitelné od pravych listil, s nimiz tvoii Ctyfcetné
nebo vicecetné presleny (napt. Rubiaceae). Palisty pteménéné na zlazky (napt. Lotus) nebo
chlupovité utvary (napt. Portulacaceae) se zde nepovazuji za palisty.

Piitomnost palistii byla excerpovana z popisti v Kvéteng Ceské republiky (dily 1-8;
Hejny et al. 1988 et seq.) a v nejasnych piipadech (pfedevsim u neptivodnich taxontl) byly
popisy konfrontovany s dal$imi prameny, zejména s popisy v kompendiich Flora of North
America (Flora of North America Editorial Committee 1993 et seq.), Flora of China (Wu et
al. 1994 et seq.) a Flora of Pakistan (www.tropicos.org/Project/Pakistan).

Kategorie
e pfitomny

e chyb¢ji

Citace: Grulich V., Holubova D., Stépankova P. & Rezni¢kova M. (2017) Palisty. —

www.pladias.cz.

Rapik

Rapik miize byt piitomen nebo chybét. U nékterych rostlin mize byt u nékterych listi
pfitomen a u jinych chybét. Jako zdroj dat byla pouzita Kvétena Ceské republiky (dily 1-8;
Hejny et al. 1988 et seq.), K1i¢ ke kvétend Ceské republiky (Kubat et al. 2002) a atlasy Uj
magyar flivészkonyv (Kiraly et al. 2011) a Exkursionsflora von Deutschland (Jéger &
Werner 2000).

Kategorie



e piitomen e pievazné chybi
e pfevazné pfitomen e chybi

e piitomen i chybi

Citace: Prokesova H. & Grulich V. (2017) Rapik. — www.pladias.cz.

Vytrvalost listii

Vytrvalost lista je dilezita vlastnost pro konkurenceschopnost rostliny. Je ovlivnéna jednak
podnebim v aredlu taxonu, jednak mikroklimatem a dostupnosti zivin a svétla na

stanovistich taxonu. Udaje jsou pievzaty z databaze BiolFlor (Klotz & Kiihn 2002a).

Kategorie
e piezimujici — listy se vyvijeji na podzim, pfezimuji zelené a odumiraji na jafe nebo v
1éte
e jarni— listy zelené od ¢asného jara do ¢asného 1éta, potom obvykle odumiraji
e letni — listy zelené v teplém obdobi roku

e stalezeleny — listy zelené po cely rok, ¢asto piezivaji vic nez jeden rok

Zdroj dat a citace: Klotz & Kiihn (2002a).

Opadavost listit dievin

Listy riznych druhti dfevin se fenologicky vyraznég 1isi. VétSina druht stiedoevropskych
dievin ma listy opadavé na zimu, zatimco mensi ¢ast ma listy vzdyzelené. Poloopadavé listy
se vyskytuji jen vzacng, vétSinou jen u péstovanych druhti. Do kategorie listi
poloopadavych na zimu fadime jen listy aspoil ¢aste¢né zelené pres zimu a opadavajici na
jafe, nikoliv tzv. marcescentni listy, které odumiraji na podzim, ale pfes zimu jesté
vytrvavaji v suchém stavu na matecné rostlin€ (napi. u mladych jedinct rodu Quercus).

Udaje o opadavosti listii byly prevzaty z Kvéteny Ceské republiky (dily 1-8; Hejny et al.
1988 et seq.), Klice ke kvétené Ceské republiky (Kaplan et al. 2019a), nékterych

zahrani¢nich flor a doplnény vlastnim pozorovanim.



Kategorie
o vzdyzelené e poloopadavé na zimu

e opadavé na zimu e poloopadavé v obdobi sucha

Citace: St&pankova P. & Grulich V. (2020) Opadavost listd dievin. — www.pladias.cz.

Anatomie listit

Anatomie listil je dalezita ekologickd adaptace rostlin zajistujici co nejucinnéjsi fotosyntézu
v ruznych podminkéch prostiedi. Odrazi predevsim dostupnost vody na stanovisti (Klotz &
Kiihn 2002a). Sukulentni a skleromorfni listy jsou adaptovany na sucha stanovisté. Oba tyto
typy maji silngj$i pokozku a kutikulu. Zatimco sukulentni listy obsahuji duznaté pletivo pro
uchovavani vody, skleromorfni listy maji mechanismy podporujici transport vody v
obdobich jejiho dostatku. Mezomortfni listy jsou adaptovany na méné sucha stanoviste,
hygromorfni listy na stinna prostfedi, ktera jsou suchem postizena jen vzacné, helomorfni
listy na nedostatek kysliku na zamoktenych ptidach a hydromorfni listy na vodni prostredi.
NejcastéjSim typem listd v nasi flofe jsou listy mezomorfni. Anatomie listl je pfevzata z
databaze BiolFlor (Klotz & Kiihn 2002a), ktera obsahuje rozsifenou a korigovanou verzi

datové sady, kterou ptivodn¢ zvetejnil Ellenberg (1979).

Kategorie
e sukulentni e hygromorfni
e skleromorfni e helomorfni
e mezomorfni e hydromorfni

Zdroj dat a citace: Klotz & Kiihn (2002a).

Funk¢éni typ listi direvin

Fukeéni typy listd dievin, Casto pouzivané pro fyziognomickou klasifikaci lesni a kefové
vegetace, jsou rozliSovany podle morfologie, anatomické stavby a vytrvalosti. VétSina
krytosemennych dievin stiedoevropské flory ma Siroké opadavé nebo poloopadavé listy,

které maji velkou specifickou listovou plochu, tj. jsou relativné velké vzhledem ke své



tloust'ce. Ostatni typy listl jsou az na vzacné vyjimky (Larix) viceleté a zpravidla se
oznacuji jako vzdyzelené. Jehlicovité a Supinovité listy se vyskytuji zejména u jehli¢nanti a
nékterych druht ¢eledi Ericaceae. Sklerofylni listy jsou ploché, ale maji silné vyvinuté
sklerenchymatické pletivo, coz zptsobuje jejich tuhost; zpravidla jde o malé kozovité listy s
malou specifickou listovou plochou, které jsou ptizptisobeny suchému klimatu. Laurofylni
listy jsou vétsi a tenci nez sklerofylni listy a maji mensi podil sklerenchymatického pletiva;
zpravidla jsou tmavé zeleng, hladké a lesklé. Tyto listy jsou adaptovany na celorocné vlhké
klima s mirnou zimou. N¢kolik malo druhti, které je obtizné zaradit do téchto kategorii, jsou
hodnoceny jako ,,zvlastni typ”.

Udaje o typech listi byly prevzaty z Kvéteny Ceské republiky (dily 1-8; Hejny et al.
1988 et seq.), Klice ke kvétené Ceské republiky (Kaplan et al. 2019a), nékterych

zahrani¢nich flor a doplnény vlastnim pozorovanim.

Kategorie
e jchlicovité e sklerofylni
e Supinovité e laurofylni
e Siroké opadavé nebo poloopadavé e zvlastni typ

Citace: Stépankova P. & Grulich V. (2020) Funkéni typ listd dfevin. — www.pladias.cz.

Kvét

Doba kveteni

Doba kveteni je uvedena jako mésice zacatku a konce kveteni taxonu v Ceské republice.

Udaj je prevzat z Kli¢e ke kvéteng Ceské republiky (Kaplan et al. 2019a).

Zdroj dat a citace: Kaplan et al. (2019a).

Faze kveteni



Doba kveteni rostlin se obvykle uvadi v mésicich. Protoze vSak zacatek a konec kveteni
zavisi na pocasi, pfesnd doba kveteni se rok od roku mize ménit. Z toho divodu Dierschke
(1995) rozde¢lil rostlinné taxony do symfenologickych skupin, tj. do skupin taxont, které
kvetou soucasné. Udaje jsou pievzaty z databaze BiolFlor (Trefflich et al. 2002).

Kategorie
o 1 Corylus-Leucojum vernum (ptedjaii)
o 2 Acer platanoides-Anemone nemorosa (zacatek Casného jara)
e 3 Prunus avium-Ranunculus auricomus (konec ¢asného jara)
e 4 Fagus sylvatica-Galeobdolon (zacéatek plného jara)
e 5 Sorbus aucuparia-Galium odoratum (konec plného jara)
e 6 Cornus sanguinea-Melica uniflora (zacatek ¢asného 1éta)
e 7 Ligustrum vulgare-Stachys sylvatica (konec ¢asného 1éta)
e 8 Clematis vitalba-Galium sylvaticum (plné 1éto)
e 9 Hedera helix-Solidago (Casny podzim)

e 10 podzimni faze

Zdroj dat a citace: Trefflich et al. (2002).

Barva kvétu

Barva kvétu je uvedena pro témet vSechny krytosemenné rostliny s vyjimkou okiehki
(Araceae p. p.) a nekterych kiizencti, k nimz se piesné tidaje o barve kvétt nepodafilo zjistit.
Pokud ma jeden druh vice barev kvétu, jsou u planych druhli uvazovany vSechny, a to bez
ohledu na jejich frekvenci. Stejnym zpiisobem jsou tedy hodnoceny jak druhy, které
pravidelné vytvaieji populace rostlin s riznou barvou kvét (napt. Corydalis cava a Iris
pumila), tak druhy, kde se s barevnou odchylkou setkavame spise vyjimecné (napf.
albinismus u Salvia pratensis nebo rizové kvéty u Ajuga reptans). Cela variabilita barvy
kvéth ale neni diisledné uvedena u rostlin péstovanych, tudiz nemusi byt zahrnuty v§echny
barevné odlisné kultivary (napt. Gladiolus hortulanus a Callistephus chinensis). U rostlin s
kvéty dvoubarevnymi (napt. Cypripedium calceolus) jsou uvedeny barvy obé¢, u rostlin s

kvéty vicebarevnymi (napf. ,,strakaty pysk u Ophrys apifera) je uvedena barva ptevazujici.



Ma-li kvét zietelnou korunu nebo okvéti, udavana barva kvétt se ridi témito ¢astmi.
Pokud jsou u takového kvétu kontrastné zbarveny listeny (napt. Melampyrum nemorosum),
jejich barva se nebere v potaz. Pokud koruna nebo okvéti neni vyvinuto, barva kvétu
vychazi z kalicha (napt. Daphne mezereum), listent (napt. Aristolochia clematitis), souboru
listent a listencii v kvétenstvi (Euphorbia) nebo listenti obalicku (Bupleurum longifolium).
U éaronovitych rostlin s kontrastné zbarvenym vlastnim kvétenstvi a toulcem (napt. Calla
palustris) je uvedena barva obou ¢asti. U nekterych skupin rostlin s velmi redukovanymi
kvéty se udava celkova barva kvétenstvi (napt. Betula, Salix, nékteré Cyperaceae a
Typhaceae). U lipnicovitych (Poaceae) jsou klasky hodnoceny jako zelené, a to bez ohledu
na piipadny fialovy nadech; vyjimkou jsou napt. Melica ciliata agg. a Cortaderia,
hodnocené jako bilé. Rovnéz v dalSich, vzacnych ptipadech je jako barva kvétl uvedena
barva kvétenstvi (napft. zelena u Ficus carica). U zastupcl hvézdnicovitych byla zv1ast
hodnocena barva paprsku a terce v ptipadé, Ze paprsek je vyvinut a kontrastné zbarven
(napt. Bellis perennis). U druh s velmi drobnymi ubory a malo ztetelnymi kvéty byla
hodnocena predevsim barva zakrovu (napt. Artemisia campestris a Xanthium). Barva
zékrovu byla hodnocena i u ,,slamének* (napt. Helichrysum a Xeranthemum).

Informace o barvé kvéti byla ziskana z terénni znalosti, riznych fotografii a popisti v
Kvétené Ceské republiky (dily 1-8; Hejny et al. 1988 et seq.). U taxond, které v Kvétend
Ceské republiky nejsou uvedeny, jakoZ i ve spornych piipadech (pievazné u nepvodnich
druhii nasi flory), byly pouzity dalsi prameny, zejména Flora of North America (Flora of
North America Editorial Committee 1993), Flora of China (Wu et al. 1994) a Flora of
Pakistan (http://www.tropicos.org/Project/Pakistan).

Kategorie

e bila (vCetné Sedé nebo stiibtité a vzacnych piipadl jedinci s bilymi kvety) — napft.
kvéty paprsku u Leucanthemum vulgare, albinotické rostliny Glechoma hederacea,
,koCicky* Salix caprea

e 7lutobild (vetné bilozluté a smetanové) — napi. Scabiosa ochroleuca

e zelenobila (vCetné bilozelené a nazelenalé) — napt. Orthilia secunda

e zelend — napt. Poa pratensis (barva plev a pluch)

e 7lutozelena (vCetné zelenozluté) — napt. Acer pseudoplatanus, Rhamnus cathartica

e 7luta — napt. Taraxacum spp.

e oranzova — napt. Pilosella aurantiaca



e rlizova (véetné biloriizove, rizovobilé a tmave riazoveé) — napi. Malva alcea, Rosa
canina

e rlzovofialova — napt. Allium schoenoprasum

e cCervena — napt. Papaver rhoeas

e cCervenofialova (zahrnuje vSechny odstiny nachové (purpurové), rizové a fialové
cervené) — napt. Astragalus onobrychis, Cirsium palustre

e fialova (vCetné tmavée fialové az ¢ernofialové) — napt. Bartsia alpina, Salvia
verticillata

e modra — napi. Centaurea cyanus

e modrofialova — napt. Aconitum plicatum

e hnéda (véetné zlutohnédé, hnédozluté, bézové a hnédofialové) — napt. Euonymus
verrucosus, Neottia nidus-avis

e (Cervenohnéda — napt. Asarum europaeum, Scrophularia nodosa

e (Cernd — napt. Carex acuta (barva plev)

Citace: Stépankova P. & Grulich V. (2019) Barva kvétu. — www.pladias.cz.

Symetrie kvéti

Kvéty krytosemennych rostlin se déli na zygomorfni (soumérné, s jednou rovinou
soumérnosti) a aktinomorfni (pravidelné, se dvéma nebo vice rovinami soumérnosti).
Symetrie kvéti se neuvadi u taxont, jimz kvétni obaly chybéji nebo jsou zakrnélé a
preménéné v Supinovité nebo Stétinovité utvary. Byla vSak posuzovana u taxond, jejichz
kvétni obaly jsou redukovany jen na petalizované kalichy (napt. Aizoaceae a Daphne) nebo
kde je v kvétu slozity soubor ttvart listového ptivodu (listeny) spolu s vlastnimi kvétnimi
obaly a pfipadné i petalizovanymi staminodii a ty¢inkami (napt. Canna). Spiralni a
spirocyklické kvéty, ve skuteCnosti asymetrické, jsou pfifazeny ke kvétim aktinomorfnim u
celedi Nymphaeaceae a vétSiny druht celedi Ranunculaceae, zatimco u né€kterych druhi
druhé z ¢eledi (napt. Aconitum a Delphinium) jsou hodnoceny jako zygomorfni. Kvéty
bisymetrické (Brassicaceae, Dicentra a Lamprocapnos) jsou vzdy hodnoceny jako
aktinomorfni. Zygomorfni i aktinomorfni kvéty jsou souc¢asn¢ uvadény u taxonii s obéma

typy symetrie (napt. Succisa pratensis).



Udaje o symetrii kvétd byly ziskany z popisti v Kvétené Ceské republiky (dily 1-8;
Hejny et al. 1988 et seq.) a v ptipadech nejasnosti (zejména u neptivodnich taxonti nasi
flory) konfrontovany s dal§imi prameny, zejména s popisy v kompendiich Flora of North
America (Flora of North America Editorial Committee 1993 et seq.), Flora of China (Wu et
al. 1994 et seq.) a Flora of Pakistan (www.tropicos.org/Project/Pakistan).

Kategorie
e zygomorfni (jedna rovina soumérnosti)

e aktinomorfni (dv¢ a vice rovin soumérnosti)

Citace: Grulich V., Holubové D., Stépankova P. & Reznitkova M. (2017) Symetrie kvéti. —

www.pladias.cz.

Kvétni obaly

Kvétni obaly krytosemennych, tj. ¢asti kvétu, které nemaji reprodukéni funkei, mohou byt
rozd¢leny na kalich a korunu (heterochlamydni kéty), anebo mohou byt kalich a koruna
morfologicky nerozlisitelné a tvofit okvéti (homochlamydni kvéty). Kvétni obaly mohou byt
redukované nebo mohou chybét.

V celedi Apiaceae je ptitomnost kaliSnich zoubkli hodnocena jako kalich redukovany;
pokud tyto zoubky nejsou zfetelné, je kalich hodnocen jak chybé&jici. U Celedi Asteraceae je
kalich povazovan za redukovany, jestlize je pteménén v chmyr, Supiny nebo zfetelny lem na
vrcholu nazky; pokud tyto struktury nejsou pfitomny, je kalich povaZzovan za chybéjici. V
celedi Cyperaceae je ptitomnost okvétnich stétinek hodnocena jako okvéti redukované.
Kvéty u vSech zastupct celedi Poaceae jsou hodnoceny jako kvéty s okvétim redukovanym.
U rodu Basella jsou kvétni obaly arbitrarné hodnoceny jako kalich, ackoli je nékteré
prameny klasifikuji jako okvéti. Hodnoceni ,,0kvéti, n€kdy chybi* nebo ,,0kvéti redukované,
nékdy chybi“ znamena4, Ze na rostliné mohou byt soucasné ptitomny kvéty s okvétim
(ptipadné redukovanym) i bez né&j (napt. Atriplex).

Udaje byly excerpovany z popisti v Kvétené Ceské republiky (dily 1-8; Hejny et al. 1988
et seq.) a v ptipadech nejasnosti (pfedevSim u neptivodnich taxonti nasi flory) konfrontovany

s dalSimi prameny, zejména s popisy v kompendiich Flora of North America (Flora of North



America Editorial Committee 1993 et seq.), Flora of China (Wu et al. 1994 et seq.) a Flora

of Pakistan (www.tropicos.org/Project/Pakistan).

Kategorie
o okveti
e okvéti, nékdy redukované
e okvéti, nékdy redukované nebo chybi
e okvéti, nékdy chybi
e okvéti, redukované nebo chybi
e kalich a koruna
e kalich a koruna, koruna redukovana nebo chybi
e kalich a koruna, koruna nékdy chybi
e kalich pfitomen, koruna n¢kdy redukovana
e kalich pfitomen, koruna redukovana
e kalich pfitomen, koruna redukovana nebo chybi
e kalich pfitomen, koruna nekdy chybi
e kalich pfitomen, koruna chybi
e kalich redukovany, koruna pfitomna
e kalich n¢kdy chybi, koruna pfitomna
e kalich chybi, koruna pfitomna
e kalich chybi, koruna n€kdy pfitomna
e redukované
e redukované nebo chybi

e kvét bezobalny
Citace: Grulich V., Proke$ova H. & Stépankova P. (2017) Kvétni obaly. — www.pladias.cz.
Sriist koruny/okvéti
Tato vlastnost kvétii krytosemennych se tyka bud’ sristu koruny, anebo v ptipadé
nerozliSenych kvétnich oball sristu okvéti (napt. Amaryllidaceae, Liliaceae a

Orchidaceae). Nejsou posuzovany rostliny, jimz kvétni obaly chybéji (napt. Salix) nebo

jejichz kvétni obaly jsou zakrnélé, nezietelné, nepocitatelné nebo preméneéné v Supinovité



nebo Stétinovité utvary, které mohou byt bud’ volné (napt. Cyperaceae), anebo Castecné
srostlé (napft. vétSina Poaceae). Kvétni obaly téchto rostlin jsou oznaceny jako redukované.
Rovnéz kvétni obaly rodu Aristolochia jsou redukovany na nepatrné Supinovité Gtvary na
dné srostlého trubkovitého utvaru listenového ptivodu. Pokud se u taxont s
jednopohlavnymi kvéty tyto kvéty sristem koruny nebo okvéti 1i8i (napt. Cannabis), jsou
zatazeny do obou hlavnich kategorii. Do obou kategorii jsou rovnéZz zatazeny taxony, jejichz
nckteré kveéty maji kvétni obaly a jiné nikoli (napt. Atriplex).

Udaje byly ziskany z popisti v Kvétené Ceské republiky (dily 1-8; Hejny et al. 1988 et
seq.) a v nejasnych piipadech (zejména u neptivodnich taxonii nasi flory) srovnany s dalSimi
prameny, zejména s popisy v kompendiich Flora of North America (Flora of North America
Editorial Committee 1993 et seq.), Flora of China (Wu et al. 1994 et seq.) a Flora of

Pakistan (www.tropicos.org/Project/Pakistan).

Kategorie
e volné
e srostlé

e redukované

Citace: Grulich V., Holubové D., Stépankova P. & Reznitkova M. (2017) Srist

koruny/okvéti. — www.pladias.cz.

Tvar srostlé koruny nebo srostlého okvéti

Tato vlastnost kvéti krytosemennych neni uvddéna u taxont, jimz kvétni obaly chybéji
(napt. Salix) nebo jsou zakrn€lé nebo premeénéné v Supinovité nebo Stétinovité utvary (napf.
u ¢eledi Cyperaceae a Poaceae). U zastupcu ¢eledi Amaranthaceae a rodu Cannabis jsou
sice kvétni obaly viceméng zietelné a jsou hodnoceny z hlediska srlistu, u srostlého okvéti
vSak neni jeho tvar hodnocen. Pokud koruna nebo okvéti svym tvarem stoji mezi zakladnimi
rozliSovanymi kategoriemi, je taxon pfifazen k obéma. U srostlych korun (okvéti) existuje
mnoho obtizné kategorizovatelnych zvlastnosti. Proto byla pouzita kategorie koruny nebo
okvéti zvlastniho typu, a to zejména u roda Canna, Cyclamen, Dicentra, Gladiolus,

Impatiens a Iris.



Zékladni informace byly ziskany z popisii v Kvétené Ceské republiky (dily 1-8; Hejny et
al. 1988 et seq.) a v nejasnych piipadech (zejména u neptivodnich taxonti nasi flory)
konfrontovany s dal§imi prameny, zejména s popisy v kompendiich Flora of North America
(Flora of North America Editorial Committee 1993 et seq.), Flora of China (Wu et al. 1994

et seq.) a Flora of Pakistan (www.tropicos.org/Project/Pakistan).

Kategorie
e bankovita e nalevkovita e trubkovitd
e dvoupyska e fepicovita e zvonkovita
e jazykovita e Sklebiva e nitovitd
e kolovita e tlamata e zvlastniho typu

Citace: Grulich V., Holubova D., Stépankova P. & Reznitkova M. (2017) Tvar srostlé

koruny nebo srostlého okvéti. — www.pladias.cz.

Sriist kalicha

Kalich kvéti krytosemennych rostlin mtze byt bud’ srostly do kalisni trubky
(srostlolupenny, synsepalni kalich), nebo tvotfeny volnymi kaliSnimi listky (volnolupenny,
chorisepalni kalich). U nékterych rostlin (zejména v Celedi Asteraceae) se kalich méni ve
vénecek Stétinek oznacovany jako chmyr. Taxony, které maji jak srostlolupenny, tak
volnolupenny kalich (napt. Platanus), se zde klasifikuji jako ,,srostlolupenny 1
volnolupenny*. Ce$ule (hypanthium) vznika pii sriistu kvétniho ltizka s dolni ¢asti kvétnich
oballl a ty¢inkami. Podle jinych ndzort jde o vysledek interkaldrniho ristu kvétniho ltizka, v
jehoz disledku vznika poharkovity utvar, ktery na hornim okraji nese oba kruhy kvétnich
obalt a ty¢inky. Nékdy dokonce srusta vnitini strana hypanthia s vnéj$imi sténami
plodolistti, ¢imz vznika spodni semenik. U vétSiny rodua celedi Onagraceae hypanthium
vytvaii nad semenikem del$i nebo kratsi kvétni trubku.

Udaje o sriistu kalicha byly sestaveny podle piiruéek Kvétena Ceské republiky (dily 1-8;
Hejny et al. 1988 et seq.), K1i¢ ke kvétené Ceské republiky (Kubat et al. 2002), jakoZ i atlast
Uj magyar fiivészkonyv (Kiraly et al. 2011) a Exkursionsflora von Deutschland (Jiger &
Werner 2000).



Kategorie

e volnolupenny e srostlolupenny
e srostly na bazi e chmyr
e srostlolupenny i volnolupenny e cCeSule/hypanthium

Citace: Prokesova H. & Grulich V. (2017) Srast kalicha. — www.pladias.cz.

Typ kvétenstvi

Typy kvétenstvi vychazeji z morfologického systému pouzitého v Kvétend Ceské republiky
(dily 1-8; Hejny et al. 1988 et seq.). Piesné urceni typu kvétenstvi je vSak Casto
nejednoznacné kvili riiznym interpretacim téhoZ objektu. U druht s jednopohlavnymi kvéty
mohou byt kvéty riznych pohlavi uspotadany v odlisnych typech kvétenstvi. V nékterych
pripadech neni mozné typ kvétenstvi rozlisit bez podrobnéjsich znalosti evolu¢ni
morfologie, napt. okolik versus lichookolik u rodu Butomus. Vyskytuji se také kvétenstvi
slozend, jejichz jednotlivé komponenty mohou mit vyrazn¢ odliSnou stavbu, zejména u
Celedi Asteraceae, kde muze byt az trojité skladani (napt. Echinops sphaerocephalus mé
Casto kruzel hlavek ubort).

Udaje byly ziskany z popisti v Kvétené Ceské republiky (dily 1-8; Hejny et al. 1988 et
seq.) a v ptipadech nejasnosti (pfedev§im u nepivodnich taxont nasi flory) konfrontovany s
dal$imi prameny, zejména s popisy v kompendiich Flora of North America (Flora of North
America Editorial Committee 1993 et seq.), Flora of China (Wu et al. 1994 et seq.) a Flora
of Pakistan (http://www.tropicos.org/Project/Pakistan). U kritickych skupin (napt. Rubus)

byla zejména u nedavno popsanych druhti tato charakteristika vyhledana v originalnich

pramenech.
Kategorie
e cyathiumv e hlavka e hrozen

lichookoliku lichopteslenti chocholikti tiborti
hlavka hlavka samici hrozen klask
hlavka (klas) hlavka uborta hrozen
samici hrozen lichopfteslenti
hlavka klaskt hrozen hlavek hrozen okoliki



hrozen samci
hrozen samici
hrozen svazecku
hrozen ubort
hrozen ubort
samci

hrozen vijani
chocholi¢nata lata
chocholi¢nata lata
svazecki
chocholi¢nata lata
svazecku Ubort
chocholi¢nata lata
ubort

chocholik
chocholik ubort
jehnéda

jehnéda sam¢i
jehnéda samici
klas

klas klaskt

klas sam¢i

klas samici
klasek

kruzel

kruzel hlavek

ubort

Diklinie

kruzel klaskt
kruzel samc¢i
kruzel ibort
kvéty jednotlivé
kvéty jednotlivé
samci

kvéty jednotlivé
samici

lata

lata hlavek

lata hlavek tibort
lata chocholikil
lata klaskt

lata klaskti sam¢i
lata lichoklast
lata samc¢i

lata svazecku
lata Sroubelti
lata ubort

lata vidlani

lata vijant
lichoklas
lichoklas hlavek
lichoklas klaskt
lichoklas
lichopteslenti

lichoklas samici

lichoklas ubort
lichookolik
lichookolik ubort
lichopteslen
nepravy hrozen
okolik

okolik klast
klaska

palice

palice samici
slozeny okolik
svazecek
svazecek samdi
svazeCek samici
svazecCek uboru
samici
sykonium
Sistice

Sroubel

ubor

ubory jednotlivé
vejitek

vidlan

vidlan samici
vidlan ubort

vijan

Citace: Grulich V. & Stépankova P. (2019) Typ kvétenstvi. — www.pladias.cz.



Diklinie popisuje prostorové oddéleni samcich a samicich generativnich organti. Synecické
(monoklinni) rostliny, zahrnujici vétsinu taxond stiedoevropské flory, maji jen
oboupohlavné (hermafroditni) kvéty. Rostliny s jednopohlavnymi kvéty jsou jednodomé
(monoecické, s kvéty riznych pohlavi na témze jedinci), anebo dvoudomé (diecické, s kvéty
ruznych pohlavi na riiznych jedincich). Rostliny gynomonoecické maji samici a
oboupohlavné kvéty na jednom jedinci, zatimco rostliny andromonoecické maji sam¢i a
oboupohlavné kvéty na jednom jedinci. Rostliny gynodiecické maji samici a oboupohlavné
kvéty na riiznych jedincich, anebo néktefi jedinci maji jen samici kvéty a jini jedinci samdi i
samici kvéty. Rostliny androdiecické maji samci a oboupohlavné kvéty na riznych
jedincich, anebo néktefi jedinci maji jen sam¢i kvety a jini jedinci sam¢i 1 samici kvéty.
Rostliny triecické maji jedince jen se samcimi kvéty, jedince jen se sami¢imi kvéty a jedince
s oboupohlavnymi (nebo sam¢imi i sami¢imi) kvéty. Rostliny trimonoecické maji na jedné
rostling saméi, samici i oboupohlavné kvéty. Dalsi rostliny maji saméi organy sterilni. Udaje

byly pfevzaty z databaze BiolFlor (Durka 2002).

Kategorie
e synecicky e gynodiecicky
e jednodomy e androdiecicky
e dvoudomy e triecicky
e gynomonoecicky e trimonoecicky
e andromonoecicky e samci sterilni

Zdroj dat a citace: Durka (2002).

Zpusob generativniho rozmnoZovdini

Zpusob generativniho rozmnozovani je urCovan pivodem gamet, které se ucastni vzniku
potomstva. Na jedné stran€ miiZe jit o obligatni alogamii (cizospraseni, kdy je k opyleni
potieba pyl geneticky odlisného jedince), podminénou geneticky odmitnutim vlastniho pylu
(autoinkompatibilita), vzdjemnym ¢asovym posunem tvorby vaje¢nych bunék a pylu v ramci
jednoho kvétu nebo jedné rostliny (dichogamie) nebo prostorovym oddélenim samcich a
samicich organii (v krajnim piipadé dvoudomost). Na druhé strané muze jit o obligatni

autogamii, kdy dochdzi k opyleni a oplozeni v rdmci jednoho kvétu. Ziejmé nejcastéjsi jsou

2



smiSené strategie, kdy rostliny v riizné mite vyuzivaji opyleni jak cizim, tak 1 vlastnim
pylem. Mira samospraseni muze byt ovlivnéna jak genetickymi, tak ekologickymi faktory,
mimo jiné frekvenci, diverzitou a zpisobem pohybu opylovact. Zde se rozlisuji tfi
kategorie: (1) fakultativni alogamie (cizospraseni prevlada, samospraseni je ale mozné, Casto
jako ,,pojistka‘ pii nedostatku ciziho pylu), (2) fakultativni autogamie (ptevazné
samospraseni, obCas ale i cizospraSeni) a (3) smiSend reprodukce, kde podil cizospraSeni a
samospraseni kolisé v rdmci jednoho druhu (Casté jsou napt. rozdily mezi populacemi na
gradientu urCitého geograficky strukturovaného ekologického faktoru). Posledni hlavni
kategorii je apomixe, tj. tvorba semen bez oplozeni vajecné buitky. Mlze byt bud’ obligatni
(potomstvo je geneticky totozné s mateiskou rostlinou), nebo fakultativni (doprovazena
zbytkovou sexualitou, zpravidla ale s malou ¢etnosti). Nejasné ptipady spadaji do kategorie
apomixe. Hybridni rostliny jsou ¢asto sterilni (sterilita), ale mohou se n¢kdy §ifit
vegetativng, a tak na lokalit¢ dlouhodobé¢ piezivat a vytvaret porosty. V nékterych ptipadech
(napt. Pilosella) jsou sterilni hybridy hodnoceny jako druhy a zatazeny do tohoto seznamu.
Nekteré morfologicky dobte definované a Siroce pfijimané druhy zahrnuji populace s
kontrastnimi zptsoby reprodukce (zpravidla uzce spojenymi s ploidni rovni), napt. nékteré
populace jsou sexualni a alogamické, zatimco jiné jsou apomiktické. Udaje o zptisobu

generativniho rozmnozovani taxont ¢eské flory byly ziskany resersi riznych literarnich

zdrojt.
Kategorie
e alogamie e smiSena reprodukce
e alogamie autoinkompatibilita e apomixe
e fakultativni alogamie e obligatni apomixe
e autogamie e fakultativni apomixe

o fakultativni autogamie sterilita

Citace: Chrtek J. jun. (2018) Zplsob rozmnoZovani. — www.pladias.cz.

Zpusob opyleni

Ptenos pylu na bliznu je zprostiedkovan bud’ abiotickymi vektory (pienaseci), jako je vitr

(anemofilie) nebo voda (hydrofilie), anebo biotickymi vektory, jako je hmyz (entomofilie).



Alternativnim mechanismem je samoopyleni (autogamie), které mize mit rtizné specialni
formy, jako je kleistogamie (samoopyleni v netiplné¢ vyvinutych, obligatné autogamnich
kvétech), pseudokleistogamie (samoopyleni v kvétech, které se neoteviou kviili neptiznivym
podminkam prostiedi) nebo geitonogamie (samoopyleni pylem ze sousedniho kvétu stejné
rostliny, kdy pyl neni pfenesen vektorem). Informace o zptisobech opyleni byla pievzata z

databaze BiolFlor (Durka 2002).

Kategorie
e anemofilie e Kkleistogamie
e hydrofilie e pseudokleistogamie
e entomofilie e geitonogamie

e autogamie

Zdroj dat a citace: Durka (2002).

Spektrum opylovaci

Pro vybrané rostlinné taxony je uvedeno zastoupeni jednotlivych funkénich skupin
opylovaci. Rozlisujeme 13 funkénich skupin opylovact a sbérnou kategorii pro neuréené
opylovace. Vymezeni téchto skupin odrazi (1) podobnost chovani zahrnutych taxont z
hlediska opylovani, (2) naro¢nost determinace jednotlivych skupin pro polina¢ni biology a
(3) Cetnost vyskytu mezi navstévniky kvéti rostlin ¢eské flory (napt. mury a liSajové
predstavuji specifickou skupinu, ale kvtili malym zaznamenanym cetnostem byli zahrnuti
mezi ostatni motyly). Na webu databdze Pladias se z technickych ditvodi zobrazuje pouze
vycet funkénich skupin, které se vyskytuji u daného druhu rostliny. Funkéni skupiny, které
se podileji méné nez 10 % na celkovém slozeni spoleCenstva opylovact, jsou uvedeny v
zavorce.

Udaje jsou zaloZzeny pievazné (asi z 80 %) na evropskych studiich, které kvantitativng
zaznamenavaly vSechny funkéni skupiny opylovaci navstévujicich cilové druhy rostlin.
Zbyvajicich asi 20 % 0dajl bylo ziskano piivodnim vyzkumem. Spektra opylovact byla
vytvoiena pievazné pro bézné byliny nelesnich biotopi, a to na zaklad€ pozorovani ptiblizné
220 tisic jedincii opylovacti zaznamenanych na jednotlivych rostlinach. Rostlinny taxon byl

zahrnut do databaze, pokud pro néj bylo zaznamenano aspon 25 jedinct opylovact.



Spektrum opylovact daného rostlinného taxonu bylo stanoveno ze souctu pozorovanych
opylovact ze vSech studii, v nichz byl rostlinny taxon zachycen. Zaznamy ze studii s
cetnostmi opylovacii udanymi pouze procenticky musely byt pted se¢tenim pievedeny na
pocetnosti. To bylo provedeno na zaklad¢ konzervativniho ptedpokladu, ze taxon opylovace
pocetnosti jedna, ¢imz bylo mozné dopocitat zaklad poctu opylovaci, na némz byla procenta
zalozena. U studii, které pfed vyjadfenim spektra opylovach procentickym slozenim
prumérovaly pocty opylovacii z né¢kolika dil¢ich ploch, tento postup nebylo mozné pouzit
(primérovani skute¢ny pocet ziskany vyse uvedenou metodou nadhodnocuje). Pocetnost
opylovaci u druht z takovych studii byla odhadnuta jako polovina zpétné transformované
predpovidané hodnoty z regresni rovnice: log(pocet jedincti) ~ 0,461 % log(pocet taxonti) +
0,815 (F1,3774 = 1073; p<0,001; adj. R? = 0,221) ziskané z dat pro jednotlivé lokality a druhy

u vSech studii se zaznamenanymi poc¢etnostmi opylovacu.

Kategorie

e vcela medonosna — Apis mellifera

e ¢melaci — rod Bombus incl. Psithyrus

e samotarské véely — druhy ,,vCel“ (Apoidea: Anthophila) krmici potomstvo pylem
mimo véelu medonosnou a ¢melaky

e ostatni blanokitidli — Hymenoptera s vyjimkou ¢meléki, samotaiskych vcel a veely
medonosné

e pestienky — Syrphidae vétsi nez 5 mm

e mouchy s. . — kratkorozi dvoukftidli z nadceledi Muscoidea a Sphaeroceroidea
(mouchy, kvétilky, mrvnatky a pfibuzni) vétsi nez 5 mm

e masaiky s. l. — masaiky a bzucivky (Celedi Sarcophagidae, Calliphoridae,
Rhinophoridae) vétsi nez S mm

e ostatni dvouktidli — Diptera nepattici mezi mouchy, masarky ani pestfenky (nebo
patfici do jmenovanych skupin, ale mensi nez 5 mm)

o motyli — Lepidoptera véetné¢ mur a liSaji

e brouci — Coleoptera bez lesknackil

e lesknacci” — mali agregované se vyskytujici florikolni brouci (Celedi Nitidulidae,
Kateridae, Byturidae, Phalacridae)

e trasnénky — Thysanoptera



e ostatni skupiny — pravidelni navstévnici kvéti s predpokladanym podilem na
opylovani (mimo tady Diptera, Hymenoptera, Lepidoptera, Coleoptera a
Thysanoptera)

e neurceni — opylovaci bez blizS§iho urceni v pavodni praci nebo urceni tak, ze je

nebylo mozné jednoznacné priradit k Zadné z rozeznavanych skupin opylovact

Citace: Janovsky Z. (2020) Opylovaci. — www.pladias.cz.

Plod, semeno a Sifeni

Typ plodu

Zakladni ¢lenéni plodu je na suché a duznaté. V ramci téchto kategorii jsou plody dale
klasifikovany typologickou metodou podle schématu popsaného v prvnim svazku Kvéteny
Ceské republiky (Slavikova 1988). Typ plodu tedy neni odvozen od typu plodu u blizce
ptibuznych druhii nebo rodl, pokud plod z morfologického hlediska formaln€ napliuje
charakteristiku jiného typu plodu.

Jednosemenné nepukavé plody u druhti ¢eledi Brassicaceae jsou diisledné hodnoceny
jako nazka (napt. Crambe). Nepukavé vicesemenné plody v téZe celedi, které se rozlamuyji
na jednosemenné dily, se oznacuji jako struk (napf. Bunias a Raphanus), a to i v ptipadeé,
kdy se plod lame na dvé samostatné Casti, z nichZ jedna je jednosemenné a nepukava,
zatimco druhd, morfologicky odlisnd dvousemenna nebo vicesemennd €ast se otvira (napf.
Rapistrum rugosum). Podobné jsou posuzovany i plody u vétSiny zastupcii ¢eledi Fabaceae.
Pukavé plody vétSiny taxont jsou oznaceny jako lusk, zatimco nepukavé vicesemenné
plody, které se lamou na jednosemenné¢ dily, jsou oznaceny jako struk (napt. Hippocrepis a
Securigera). Nepukavé jednosemenné plody jsou hodnoceny jako nazka (napt. Onobrychis a
Trifolium). Termin lusk v8ak zlstal zachovéan pro dvousemenné a vicesemenné, ale
nepukavé plody, pro néz v ¢eské morfologické terminologii neexistuje vhodné oznaceni
(Sophora japonica, Vicia faba). Plody vSech prySct (Euphorbia) jsou hodnoceny jako
tobolky, ackoli v nékterych ptipadech se zfeymé samotnad semena neuvoliiuji. Do samostatné

kategorie plodl zvlastniho typu se fadi plody, které se podle pouzitych schémat obtizné



klasifikuji. Duznaté nepravé plody roda Basella, Ficus, Maclura, Morus, Nuphar a

Nymphaea jsou slouceny do zvlastni kategorie.

Informace o typu plodi byly ziskany piedevim z popisti v Kvétend Ceské republiky (dily

1-8; Hejny et al. 1988 et seq.). U taxontl, které v Kvétens Ceské republiky nejsou uvedeny,

jakoz 1 ve spornych piipadech (pfevazné u neptivodnich taxont nasi flory), byly

konfrontovany dal$i prameny, zejména kompendia Flora of North America (Flora of North

America Editorial Committee 1993 et seq.), Flora of China (Wu et al. 1994 et seq.) a Flora

of Pakistan (www.tropicos.org/Project/Pakistan), v piipad¢ ¢eledi Fabaceae také Flora

iberica (Castroviejo et al. 1986 et seq.).

Kategorie

suchy plod — diskovity

suchy plod — dvounazka

suchy plod — dvounazka s
karpoforem

suchy plod — kiidlatd dvounazka
suchy plod — lusk

suchy plod — méchytek

suchy plod — nazka

suchy plod — nazka v mosnicce
suchy plod — obilka

suchy plod — ofiSek

suchy plod — poltivy

suchy plod — souplodi méchyiki
suchy plod — souplodi nazek

suchy plod — struk

suchy plod — Sesule
suchy plod — Sesulka
suchy plod — tobolka
suchy plod — tvrdka
suchy plod — zobanity
duznaty plod — bobule
duznaty plod — malvice
duznaty plod — peckovice
duznaty plod — souplodi
peckovicek

duznaty plod — Sipek
duZnaty plod — zvlaStniho typu

Citace: Grulich V., Holubova D., Stépankova P. & Rezni¢kova M. (2017) Typ plodu. —

www.pladias.cz.

Barva plodu



Barva plodu se stupnici standardizovanou do desiti zékladnich barev podle Kvéteny Ceské
republiky (dily 1-8; Hejny et al. 1988 et seq.) a Kli¢e ke kvéten& Ceské republiky (Kubat et

al. 2002). Pro kazdy taxon je uvedena pouze jedna zékladni barva zralého plodu.

Kategorie
e bila e fialova e Seda
e zclena e cCervena e Cerna
o 7Zluta e modra
e oranzova e hnéda

Zdroj dat a citace: Hejny et al. (1988 et seq.), Kubat et al. (2002).

Zpiisob rozmnoZovani

Rozmnozovani je tvorba potomk, ktefi jsou fyzicky oddéleni od matefské rostliny. Rostliny
se rozmnozuji bud’ semeny (nebo sporami), anebo vegetativné, pfi¢emz kombinace obou
typli rozmnozovani u jednoho taxonu je bézna. Nepohlavni tvorba semen (apomixe) neni
povazovana za vegetativni rozmnozovani. Udaje byly pfevzaty z databaze BiolFlor (Durka

2002).

Kategorie
e vyhradné vegetativné e pfevazné semeny/sporami
e pievazné vegetativné e vyhradné semeny/sporami

e semeny/sporami a vegetativné

Zdroj dat a citace: Durka (2002).

v rv

Jednotka Siieni (diaspora)

Diaspora, nazyvana také disperzule nebo propagule, je generativni nebo vegetativni Cast téla
rostliny, ktera se $ifi od matetské rostliny a miize dat vzniknout novému jedinci.
Generativni diaspory zahrnuji spory, semena a plody nebo podobné jednotky Siteni (napf.

souplodi v rodu Fragaria, plodenstvi v rodu Morus, Siska nahosemennych, semeno



obklopené miSkem v rodu Taxus nebo klasky a jejich riizné fragmenty v ¢eledi Poaceae). U
rostlin s pukavymi plody nebo rozkladajicimi se zralymi duznatymi plody, které uvoliuji
semena, lze za diasporu povazovat semeno i plod, zatimco u rostlin s nepukavymi plody je
diasporou pouze plod. Zvlastnim typem generativnich diaspor jsou velké nadzemni ¢asti
rostlin s vétvemi a velkym kvétenstvim u tzv. stepnich bézct (napt. Crambe tataria a
Falcaria vulgaris).

Vegetativni diaspory jsou zivotaschopné a prenositelné ¢asti rostlin, které vznikaji nad
zemi nebo ve vodé a odd€luji se od matetské rostliny pied zakofenénim a tvorbou vyhonki.
Za vegetativni diaspory nepovazujeme klonalni organy spojené s matetskou rostlinou do té
doby, nez se dcefina rostlina osamostatni (napt. vybézky v rodu Fragaria), a rizné typy
podzemnich organd nebo bazalnich ¢asti prytl rostoucich v zemi (napt. hlizy u Helianthus
tuberosus a podzemni vybézky trav). Vegetativni diaspory zahrnuji (1) turiony (napt. v
rodech Myriophyllum a Utricularia) a podobné piezimujici struktury (napft. oddélitelné
pupeny v rodech Elodea a Groenlandia a zkracené pryty nékterych rdestli na vrcholu
oddenku nebo vybezku, napt. u Potamogeton alpinus); (2) pacibulky a hlizky stonkového
puvodu (napt. u Allium oleraceum a Dentaria bulbifera) nebo kotenového piivodu (jen v
rodu Ficaria); (3) rostlinky vzniklé pseudoviviparii, tj. vyrostlé vegetativné v kvétu nebo
klasku (napt. Poa alpina); (4) rostlinky vzniklé z pupenit na listech (napt. Cardamine
pratensis); (5) rostlinky vzniklé na koncich vybeézkit a oddélitelné pted zakotfenénim (napf.
Hydrocharis a Jovibarba); (6) nespecializované fragmenty pryti (napt. Sedum album a fada
vodnich rostlin), konce vyhonkt (napt. Ceratophyllum demersum) nebo oddélitelné utvary
vzniklé z uzlabnich pupenil (napt. Agrostis canina, Arabidopsis halleri a Rorippa
amphibia); (7) rostliny mnoZici se pucenim (jen Lemnaceae); a (8) gemy tvorené
gametophyty (jen Trichomanes speciosum).

Udaje jsou pievzaty z publikace Sadlo et al. (2018).

Kategorie
e semeno e pseudoviviparie
e spora e rostlinka vyrostla z listu matetské
e plod, plodenstvi nebo jeho Cast rostliny
e stepni béZec e rostlinka vyrostla z vybézku
e turion matetské rostliny

e pacibulka nebo hlizka e fragment stonku



e puceni e gemma na gametofytu

Zdroj dat a citace: Sadlo et al. (2018).

Strategie Sireni

Rostliny se §ifi riznymi zptsoby, pomoci riznych vektort. Napiiklad anemochorie je Sifeni
vétrem, hydrochorie Sifeni vodou, endozoochorie v travicim traktu zvifat, epizoochorie
prichycenim na povrchu téla zvirat apod. Jednotlivé rostlinné taxony vSak vyuzivaji spise
kombinace rtiznych zpusobu Sifeni nez jediny zpisob. Kombinace zpisobi Sifeni, které se
opakovan¢ vyskytuji u riznych rostlinnych taxontl, se nazyvaji strategie Siteni. Sadlo et al.
(2018) rozlisili devét strategii Sifeni nazvanych podle rodovych jmen typickych zastupcii.

Zatazeni jednotlivych taxont ceské flory do strategii je pfevzato z tohoto zdroje.

Kategorie

o Allium — ptevazné autochorie, vzacnéji anemochorie, endozoochorie a epizoochorie.
Jde o nejbéznéjsi strategii Sifeni zahrnujici asi 56 % taxont ¢eské flory. Ptiblizné
polovina zahrnutych taxont jsou z hlediska Sifeni generalisté bez jasného
morfologického ptizplsobeni k anemochorii nebo zoochorii. Velka ¢ast
myrmekochornich nebo pravdépodobné myrmekochornich druhti je také zatazena do
této kategorie.

e Bidens — ptevazné autochorie a epizoochorie, méné¢ €asto endozoochorie. Tato
strategie kombinuje dva zakladni zptisoby $ifeni, z nichz autochorie je vyznamngjsi,
a to 1 pfes pfitomnost morfologickych struktur naznacujicich epizoochorii.

e Cornus — ptevazné autochorie a endozoochorie. Tato strategie je typicka pro byliny,
kefe a niZsi stromy s duznatymi plody, ¢asto z ¢eledi Rosaceae. Patii sem 1 vyssi
stromy s velkymi, téZkymi a Zivinami bohatymi semeny.

e Epilobium — ptevazné anemochorie a autochorie, méné ¢asto endozoochorie a
epizoochorie. Rostliny s touto strategii Sifeni jsou typické pro mezickd a sucha
stanoviste.

e Lycopodium — ptevazné anemochorie, méné €asto autochorie, endozoochorie,

epizoochorie a hydrochorie. Tato strategie Sifeni se spoléha na lehké, velmi malé



v v .

spory a semena, které jsou kromé vétru Sifeny i riznymi jinymi vektory. Ve srovnani
s jinymi strategiemi zde ma maly vyznam autochorie.

Phragmites — ptevazné anemochorie a hydrochorie, mén¢ ¢asto autochorie,
endozoochorie a epizoochorie. Moktadni rostliny s lehkymi semeny nebo plody
vybavenymi létacim aparatem. VétSina taxont s touto strategii postrada vegetativni
diaspory. Typickeé riistové formy spojené s touto strategii Sifeni jsou dieviny, vysoké
klondlni traviny a byliny.

Sparganium — prevazné autochorie a hydrochorie, mén¢ ¢asto endozoochorie a
epizoochorie. Tato strategie je mokifadni analogii strategie Wolffia, ktera je typicka
pro vodni rostliny. Patfi sem pievazné jednodé€lozné rostliny tvotici nazky s dobrou
plovatelnosti a ¢asto s vegetativnimi diasporami.

Wolffia — ptevazné hydrochorie, mén¢ Casto endozoochorie a epizoochorie. Tato
strategie Sifeni je typickd pro vodni makrofyty §ifici se pomoci plodii, semen i spor.
U vétSiny z nich vSak pievlada vegetativni reprodukce, napt. fragmentaci stonkd,
tvorbou vybézkili nebo v ¢eledi Lemnaceae pucenim.

Zea. Taxony s touto strategii se §ifi generativnimi diasporami jen vyjime¢n¢ nebo

viibec ne a netvoii nadzemni vegetativni diaspory.

Zdroj dat a citace: Sadlo et al. (2018).

Mpyrmekochorie

Myrmekochorni rostliny, tedy taxony $ifené mravenci, maji semena nebo plody

s elaiozomem, duznatym piivéskem bohatym na ziviny. U mnoha taxontl je vSak
morfologicka indikace myrmekochorie nejista a ptimé doklady jsou sporné. Pro spolehlivé
rozhodnuti, zda je dany ptivések semene elaiozom, by byl nutny odnosovy experiment
(nabidnuti semen s pfivéskem a bez n¢j mravenctim) nebo chemické analyzy (obsah Zivin v
elaisomech se liSi od semen a je pomérné stabilni i u neptibuznych taxonli; Konecna et al.
2018). Proto je zde rozlisen vétsi pocet kategorii nez jednoduché binarni déleni na

myrmekochorni a nemyrmekochorni taxony:

myrmekochorni — elaiozom (zfetelny duznaty piivések semene ¢i plodu) je pfitomen



e pravdépodobné myrmekochorni — duznata struktura pfipominajici elaiozom je
pritomna, pomér velikosti ptivésku a semene je vSak velmi maly, a potencidlni
vyhoda pienosu semen by tedy pro mravence byla mala

e pravdépodobné nemyrmekochorni — na semeni nebo plodu je vyvinuta struktura
nepodobna elaiozomu, napt. neduznaty piivések nebo lem

e nemyrmekochorni (a) — elaiozom neni pfitomen, piestoze v literatufe je taxon
uvadén jako myrmekochorni nebo taxony jemu blizce piibuzné jsou povazovany za
myrmekochorni

e nemyrmekochorni (b) — elaiozom neni pfitomen a taxon neni v literatuie zminovan
jako myrmekochorni

Za nemyrmekochorni se povazuji ty rostlinné taxony, jejichz diaspory jsou pienaseny
mravenci do mraveniste, aniz by mély elaiozom (napf. slouzi jako material na stavbu hnizda
nebo obsahuji chemické atraktanty ldkajici mravence bez odmény za odnos).

Udaje jsou zaloZeny na literarni resersi a studiu vzorka semen taxont, které jsou
v literatuie uvadény jako myrmekochorni nebo jsou blizce piibuzné myrmekochornim
taxoniim. Seznam téchto taxont s fotografiemi jejich semen je uloZen na

http://botanika.prf.jcu.cz/myrmekochorie/. Taxony byly vybrany z Celedi ¢eské flory

obsahujicich aspon jeden taxon povazovany v literatufe za myrmekochorni (Sernander 1906,
Hejny et al. 1988 et seq., Fitter & Peat 1994, Klotz et al. 2002, Grime et al. 2007, Kleyer et
al. 2008, Lengyel et al. 2010, Servigne 2008, Student 2012). Tyto taxony patii do t&chto 37
celedi: Amaryllidaceae, Apiaceae, Apocynaceae, Aristolochiaceae, Asparagaceae,
Asteraceae, Boraginaceae, Campanulaceae, Caryophyllaceae, Celastraceae, Colchicaceae,
Crassulaceae, Cyperaceae, Dipsacaceae, Euphorbiaceae, Fabaceae, Iridaceae, Juncaceae,
Lamiaceae, Liliaceae, Linaceae, Montiaceae, Orobanchaceae, Oxalidaceae, Papaveraceae,
Plantaginaceae, Poaceae, Polygalaceae, Polygonaceae, Portulacaceae, Primulaceae,
Ranunculaceae, Rosaceae, Resedaceae, Santalaceae, Urticaceae a Violaceae. Taxony z
jinych celedi byly klasifikovany jako nemyrmekochorni (b).

Pro kazdou z péti vySe uvedenych kategorii je pouzita subkategorie nv (= non vidimus, tj.
nevidéli jsme) u taxoni, pro které se nepodafilo najit Zadny literarni udaj, fotografii semene,
ani ziskat vlastni sbér, ale doty¢na klasifikace je pravdépodobna na zakladé¢ vlastnosti blizce
piibuznych taxonti. Naptiklad neméme tudaje pro Centaurea bruguiereana, ale fadime ji do
subkategorie myrmekochorni nv, protoze vSechny taxony rodu Centaurea, pro které mame

udaje, elaiozom maji.


http://botanika.prf.jcu.cz/myrmekochorie/

Kategorie

myrmekochorni e pravdépodobné nemyrmekochorni
myrmekochorni nv nv

pravdépodobné myrmekochorni e nemyrmekochorni (a)
pravdépodobné myrmekochorni nv e nemyrmekochorni (a) nv
pravdépodobné nemyrmekochorni e nemyrmekochorni (b)

e nemyrmekochorni (b) nv

Citace: Kone¢na M., Stech M. & Leps J. (2018) Myrmekochorie. — www.pladias.cz.

Podzemni organy a klonalita

Stonkova metamorfoza

Stonkové metarmorfozy jsou pfemény stonku, pii nichz se vyvijeji rizné struktury

zajistujici specidlni funkce, jako je vegetativni Sifeni a ukladani zasobnich latek. Udaje o

stonkovych metamorfézach jsou prevzaty z databaze BiolFlor (Krumbiegel 2002).

Kategorie

vybézek — boc¢ni (vyjimecne hlavni) pryt s dlouhymi ¢lanky a adventivnimi kofeny;
jeho oddélenim od matefské rostliny vznikaji samostatné ramety

vybézek zakonceny hlizou — podzemni vybézek s hlizovitym zdutenim nekolika
¢lanki na distalnim konci, které se vyviji na konci vegetacniho obdobi a slouzi

k ukladani Zivin; v dalSim vegeta¢nim obdobi se z té€chto hliz vyvijeji nadzemni
pryty

vybézek zakonceny cibuli — podzemni vybezek zakonceny cibuli na distalnim konci;
v dal$im vegeta¢nim obdobi se z téchto cibuli vyvijeji nadzemni pryty

oddenek — podzemni nebo pfi povrchu plidy rostouci pryt, vétSinou ztlustly, Zijici
déle nez jeden rok, nesouci adventivni kofeny, pupeny a obvykle i redukované

listovité struktury; oddenek ma vyznam pro Sifeni i jako zasobni organ



e oddenek podobny vybézku — oddenek s delsimi ¢lanky, ktery ma vyznam hlavné pro
Sifeni

e pleiokorm — systém nahloucenych vytrvalych pryti na proximalnim konci
vytrvavajiciho hlavniho kotene; nové pryty vznikaji z pupenti v pazdi bazalnich lista
a spojeni téchto pryt s hlavnim kofenem je trvalé

e pleiokorm podobny oddenku — pleiokorm, u kterého nové pryty nejprve vyrastaji
z pupentl v pazdi bazalnich list, pozdé¢ji vzniklé pryty ale vyrustaji z adventivné
kotenicich oddenkovitych prytt, které¢ pozdéji ztraceji spojeni s hlavnim kofenem

e stonkova hliza — ztlustla, vétSinou podzemni ¢ast stonku pretrvavajici méné nez
jeden rok, vyuzivana k ukladani zasobnich latek

e cibule — silné zkracena ¢ast stonku s nahlou¢enymi Supinovitymi listy nebo listovymi
bazemi, kterd slouzi k ukladani zasobnich latek i vegetativnimu rozmnoZovani

e pacibulka — siln€ zkracend ¢ast nadzemniho stonku se slab¢ vyvinutymi nebo
nevyvinutymi organy, ktera se po oddéleni od matei'ské rostliny vyviji v novou
rostlinu

e pseudoviviparni kldsek — klasek trav pfeménény na drobny pryt, ktery se po oddéleni
od matecné rostliny vyviji v novou rostlinu

e turion — siln€ zkraceny vegetativni pryt pupenovitého tvaru, ktery prezimuje s listy
nebo ¢astmi listl; po odd€leni od matetské rostliny se vyviji v novou rostlinu

e kolec — trn stonkového ptivodu vznikajici vétSinou v misté bo¢niho prytu

e Uponka — nitovitd, vétvena nebo nevétvena ¢ast stonku, kterou se rostlina ptidrzuje
opory

e stonkova sukulence — tvorba vétsiho mnoZstvi pletiva slouziciho jako zasobarna
vody projevujici se duznatym ztlustnutim stonku

e asimilujici stonek — stonek slouZici k asimilaci misto listii nebo dopliikové k nim
Zdroj dat a citace: Krumbiegel (2002).
Koi'enova metamorfoza
Kofenové metamorfozy jsou piremény stonku, pti nichZ se vyvijeji rizné struktury zajistujici

specialni funkce, jako je vegetativni $ifeni a ukladani zasobnich latek. Udaje o stonkovych

metamorfoézach jsou pievzaty z databaze BiolFlor (Krumbiegel 2002).



Kategorie

hlavni zasobni kofen — ztlustly hlavni (primarni) kofen v¢etné hypokotylu a
epikotylu, ktery slouzi jako zasobni organ

sekundarni zésobni kotfen — Castené ztlustly adventivni nebo bocni kofen, ktery
slouzi jako zasobni organ; na rozdil od kotenové hlizy ztratil primarni funkce kofene,
jako je uchycenti rostliny v ptid¢ a pfijem vody a mineralii

kofenova hliza — ztlustly, nevétveny adventivni kofen rostouci z obnovovaciho
pupenu; primarn¢ slouzi jako zasobni organ, zatimco na piijmu vody a minerali se
podili vzacné

kotenovy vybézek — adventivné zakotenély pryt rostouci z hlavniho nebo bo¢niho
kotene; pfi rustu v pidé je bud’ bezlisty nebo ma redukované listové fragmenty
kotenovy nabeh — horni ¢ast bocniho kofene stromu; jeho ztlustlad horni ¢ast tvoti
opéerné pilite, které zesiluji bazi kmene a zvySuji jeho stabilitu

pricepivy koten — kratky vzdusny kofen piipevnény k substratu, kmenu nebo zdi,
aniz by pronikal dovnitf

bez korene

Zdroj dat a citace: Krumbiegel (2002).

Zasobni organ

Existence organu slouzicich jako zésobarna zivin nebo vody je u rostlin ¢asto propojena se

schopnosti vegetativniho rozmnoZovani a Sifeni. Udaje o zasobnich orgénech byly pievzaty

z databaze BiolFlor (Krumbiegel 2002).

Kategorie

vybézek — bocni (vyjimecné hlavni) pryt s dlouhymi ¢lanky a adventivnimi kofeny;
jeho oddélenim od matefské rostliny vznikaji samostatné ramety

vybézek zakonceny hlizou — podzemni vybézek s hlizovitym zdufenim nekolika
¢lanki na distalnim konci, které se vyviji na konci vegetacniho obdobi a slouzi k

ukladani Zivin; v dal§im vegeta¢nim obdobi se z téchto hliz vyvijeji nadzemni pryty



vybézek zakonceny cibuli — podzemni vybézek zakonceny cibuli na distalnim konci;
v dal$im vegetacnim obdobi se z téchto cibuli vyvijeji nadzemni pryty

oddenek — podzemni nebo pii povrchu ptidy rostouci pryt, vétSinou ztlustly, zijici
déle nez jeden rok, nesouci adventivni kofeny, pupeny a obvykle i redukované
listovité struktury; oddenek ma vyznam pro Sifeni i jako zasobni organ

oddenek podobny vybézku — oddenek s del§imi ¢lanky, ktery ma vyznam hlavné pro
Sifeni

pleiokorm — systém nahloucenych vytrvalych pryt na proximalnim konci
vytrvavajiciho hlavniho kotfene; nové pryty vznikaji z pupent v pazdi bazalnich listi
a spojeni téchto prytd s hlavnim kofenem je trvalé

pleiokorm podobny oddenku — pleiokorm, u kterého nové pryty nejprve vyrustaji z
pupenil v pazdi bazélnich listl, pozdéji vzniklé pryty ale vyristaji z adventivné
kotenicich oddenkovitych pryti, které nasledné ztraceji spojeni s hlavnim kofenem
stonkova hliza — ztlustla, vétSinou podzemni ¢ast stonku pietrvavajici méné nez
jeden rok, vyuzivana k ukladani zasobnich latek

cibule — silné zkracena ¢ast stonku s nahloucenymi Supinovitymi listy nebo listovymi
bazemi, kterd slouzi k ukladéni zasobnich latek i vegetativnimu rozmnozovani
pacibulka — siln¢ zkracena ¢ast nadzemniho stonku se slabé vyvinutymi nebo
nevyvinutymi organy, ktera se po oddéleni od matei'ské rostliny vyviji v novou
rostlinu

turion — siln¢ zkraceny vegetativni pryt pupenovitého tvaru, ktery prezimuje s listy
nebo ¢astmi listli; po oddéleni od mateiské rostliny se vyviji v novou rostlinu
sukulence — ptfitomnost specidlniho pletiva slouziciho jako zasobarna vody

hlavni zasobni kofen — ztlustly hlavni kofen véetn¢ hypokotylu a epikotylu, ktery
funguje jako zasobni organ

sekundarni zasobni kofen — ¢astecné ztlustly adventivni nebo bo¢ni koten, ktery
funguje jako zasobni orgédn; na rozdil od kofenové hlizy ztratil primarni funkce
kofene, jako je pfijem vody a minerall a uchyceni rostliny v pidé

kofenova hliza — ztlustly, nevétveny adventivni kofen rostouci z obnovovaciho
pupenu; primarné slouzi jako zasobni organ a na pfijmu vody a minerala se podili

vzacné



e trs — svazek vicemén¢ vzhiiru rostoucich pryti, které jsou husté nahlouc¢ené
v disledku mnohondsobného a viceméné pravidelného vétveni bazalnich ¢asti pryti,
které adventivné zakofenuji

e hypokotylova hliza — ztlustly hypokotyl se zasobni funkci

Zdroj dat a citace: Krumbiegel (2002).

Typ organu klondalniho riistu

Typ organu klonélniho rtistu se uvadi jen pro klonalni byliny. Klonalita je zde definovana
jako potencial pro tvorbu nezavislych klonalnich potomk. Morfologickym ptfedpokladem
pro klonalni rist je tvorba adventivnich kotfentl na stoncich nebo adventivnich prytt z
pupenil na kofenech, ¢imz mohou vznikat fyzicky nezavisli jedinci (Groff & Kaplan 1988).

Organy klonalniho rtistu jsou morfologické kategorie, jejichz definice je zaloZena na
nékolika znacich:

e organ nesouci banku pupentl, které davaji vznik daném organu klonélniho ristu
(stonek nebo koien)

e poloha, kde je organ ulozen vzhledem k povrchu pidy (nadzemni, podzemni, napied
nadzemni a pozdéji podzemni, voda)

e organ, v némzZ jsou uloZeny zasobni latky (stonek, list, koten)

Pro kazdy taxon je uveden jen jeden typ organu klonalniho rlstu, pfestoZe n¢které taxony
maji nékolik nezavislych typt takovych organti. Uveden je ten typ, ktery 1ze povazovat za
nejvyznamngjsi pro zivotni cyklus taxonu, tj. ktery tvofi nejvic potomkil nebo umoziuje
jedinci rozsitit své potomky na nejvétsi vzdalenost. Nekteré z téchto typi jsou vegetativni
diaspory, zatimco jiné jsou dilezité pro lokalni rozristani, ale ne pro Sifeni na vétsi
vzdalenosti. Kategorie jsou rozdéleny na nadzemni a podzemni organy a fazeny podle jejich

klesajici frekvence v Ceské flore.

Kategorie
Nadzemni organy
e nadzemni kofenici stonek — horizontalni nadzemni pryt kotenici v pad¢ a zajist'ujici

spojeni dcefinnych rostlin s matetskou, ptipadné tvoreny plazivym hlavnim prytem



turion — oddé¢litelny piezimujici pupen vodnich rostlin tvofeny husté nahlouc¢enymi
listy se zasobnimi latkami

fragment stonku — llomek stonku schopny zakofenit

pucici rostlina — extrémné redukované télo vodnich rostlin tvoiené malym listem

(napt. Lemna)

Podzemni organy

epigeogenni oddenek — vytrvaly klondlni organ stonkového piivodu rostouci
vodorovn¢ pii piidnim povrchu; jeho distalni Cast je kryta ptidou, opadem nebo
stafinou, pfipadné je zatazena do zemé¢ kontrakci kotfenti; uzliny nesou zelené listy,
¢lanky jsou obvykle kratké

hypogeogenni oddenek — vytrvaly klonalni organ stonkového ptivodu rostouci
zpravidla horizontaln¢ v druhové specifické hloubce pod zemi; po urcité¢ dobé méni
smér rastu na vertikdlni a vytvaii nadzemni vyhonky; horizontdlni ¢ast ma dlouhé
¢lanky a nese listeny a kotfeny (obvykle jen na uzlinach)

podzemni stonkova hliza — podzemni, obvykle kratkoveky zasobni a regenerativni
organ stonkového piivodu

cibule — zdsobni organ tvofeny zasobnimi listy a zkracenou bézi stonku

koten s adventivnimi pupeny — hlavni kofen v¢etné hypokotylu nebo adventivni
koten tvotici adventivni pupeny spontanné nebo po poskozeni

kotenova hliza — podzemni zasobni organ kotfenového plivodu vyristajici ze stonku
nesouciho pupeny

nadzemni kotenici stonek zakonceny hlizou — vybézek s podzemnim, obvykle
kratkovékym zasobnim a regenerativnim orgdnem vyvijejicim se na jeho distalnim

konci

Zdroj dat a citace: KlimeSova & Klimes (2006).
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spojeni s matetfskou rostlinou a mohou se §itit pomoci vétru nebo vody. Jde o rizné

nadzemni odlomitelné pupeny, které mohou dat vznik novym samostatnym rostlindm, napft.



rostlinky vznikl¢ v kvétenstvi, pacibulky suchozemskych rostlin, turiony nebo fragmenty
zaklad¢ informaci pro jednotlivé taxony v databazi CLO-PLA 3.4 (KlimeSova & Klimes
2006, KlimeSova et al. 2017).

Kategorie
e pfitomno

° chybi

Zdroj dat a citace: Klimesova & Klimes (2006), Klimesova et al. (2017).

Délka Zivota prytu (cyklicita)

Tato vlastnost, definovana pro byliny, vyjadiuje pocet rokli od zacatku formovani nadzemni
¢asti prytu po jeho kveteni a plozeni (Serebryakov 1952). Protoze podle morfologickych
znakl (napf. pfitomnost zbytkt listll z pfedchazejiciho roku) 1ze bezpecné rozeznat jen pryty
s cyklicitou vice nez jeden rok (dicyklické a polycyklické pryty) od pryth s cyklicitou jeden
rok (monocyklické pryty), pouzivame pouze tyto dveé kategorie. U sympodidln€ vétvenych
rostlin se vlastnost tyka vSech pryti rostliny, protoze vSechny jsou potencialné schopné
vykvést, ale u monopodialné se vétvicich rostlin se cyklicita tyka jen kvétonosnych pryti
(vysvétleni rozdilu mezi monopodidlnim a sympodialnim vétvenim viz ,,Typ vétveni organt
klonalniho rtistu stonkového pavodu*). Monocyklické pryty jsou zpravidla bez listové riizice
a vSechny pryty v populaci mohou kvést. Oproti tomu dicyklické a polycyklické pryty
obvykle maji pfizemni listovou rizici a populace pryti obsahuje nekvetouci listové rizice i
kvetouci pryty. Pfitomnost kvétonosnych prytii a souasné nekvetoucich listovych riZic je
vSak také typicka pro monopodidlné se vétvici rostliny.

Udaje vznikly agregaci riiznych pozorovani pro jednotlivé taxony z databaze CLO-PLA
3.4 (KlimeSova & Klimes 2006) tak, ze byla vybrana cast¢jsi hodnota (KlimeSova et al.
2017).

Kategorie
e pryt prevazné monocyklicky

e pryt prevazné dicyklicky nebo polycyklicky



Zdroj dat a citace: Klimesova & Klimes (2006), Klimesova et al. (2017).

Typ vétveni orgdanu klondlniho ristu stonkového pitvodu

Typ vétveni stonkt je definovan pro klonélni byliny. Tato vlastnost urcuje, zda ma rostlina
dva typy pryta, které se lisi kvetenim, nebo ma jeden typ prytu. Jsou-li vS§echny pryty
potencialné schopné kveteni, jde o sympodialni vétveni, kdy se pryty obdobné stavby v
ontogenezi vzajemn¢ nahrazuji. Ma-li rostlina dva typy pryti, z nichz jeden nikdy nekvete a
druhy kvete a soucasné vyriistd z pazdi list nekvetouciho prytu, potom jde o monopodialni
vétveni. U vytrusnych rostlin se vyskytuje dichotomické vétveni, které je funkéné podobné
monopodidlnimu vétveni. Udaje vznikly agregaci riiznych pozorovani pro jednotlivé taxony
z databaze CLO-PLA 3.4 (KlimeSova & Klimes 2006) tak, Ze byla vybrana ¢ast&js$i hodnota
(KlimesSova et al. 2017).

Kategorie
e monopodialni
e sympodialni

e dichotomické

Zdroj dat a citace: Klimesova & Klimes (2006), KlimeSova et al. (2017).

Hlavni koien

Ptitomnost hlavniho (primarniho) kofene je zaznamenéna pro byliny. Hlavni kofen miZe byt
bud’ zachovan po cely zivot rostliny, anebo v prilbéhu ontogeneze nahrazen adventivnimi
koteny. Je-li hlavni kofen jedinym kofenem po cely Zivot rostliny, rostlina neni schopna
tvofit kofeny na stoncich (adventivni kofeny) a je neklonalni (pokud soucasné nedovede
tvofit ani adventivni pupeny na kotenech; Groff & Kaplan 1988). Naopak v ptipad¢, ze ma
rostlina hlavni kofen jen v ranych stadiich ontogeneze a ten je pozdé¢ji nahrazen
adventivnimi kotfeny vyrustajicimi z podzemnich ¢asti stonkii, ma piedpoklady rist
klonalng. U nékterych rostlin, které zachovavaji hlavni kotfen po cely Zivot, mlze u starych

jedinct dochazet ke §tépeni kofene a rozpadu rostliny na n€kolik samostatnych ¢asti.



Neékteré taxony produkuji adventivni kofeny jen za urcitych podminek, jako je vlhka pada,
poranéni hlavniho kofene nebo velké stafi rostliny.

Udaje o piitomnosti hlavniho kofene vznikly agregaci riiznych pozorovani pro jednotlivé
taxony z databdze CLO-PLA 3.4 (KlimeSova & Klimes 2006) tak, ze byla vybrana ¢astéjsi
hodnota (Klimesova et al. 2017).

Kategorie
e pfitomen

° chybi

Zdroj dat a citace: Klimesova & Klimes (2006), KlimeSova et al. (2017).

Vytrvalost organu klondlniho riistu

Vytrvalost organu klonalniho riistu, definovana pro klonalni byliny, udava, kolik roka trva
spojeni mezi rodicovskym prytem a jeho klondlnim potomkem. Protoze podle
morfologickych znakt lze pro vétSinu taxont s jistotou urcit staii organt prezivajicich jeden,
dva, nebo vice nez dva roky, je idaj zalozen na nich. Vytrvalost byla odhadnuta v
kategoriich (< 1, 1-2, > 2; KlimesSova & Klimes 2006) a dale se pracovalo se stfednimi
hodnotami (0,5, 1,5, 4). Vysledna hodnota je primér stiednich hodnot uvadénych pro jeden
taxon a dany typ organu klonélniho riistu v databazi CLO-PLA 3.4 (KlimeSova et al. 2017).

Zdroj dat a citace: KlimeSova & Klimes (2006), KlimeSova et al. (2017).

Pocet klondlnich potomkii

Tato vlastnost je definovana pro klonalni byliny. Pocet dcetfinych prytl vytvorenych na
jeden matetsky pryt klonalni byliny za rok je odhadnut v kategoriich (<1, 1, 1-10, > 10;
KlimeSova & Klimes 2006), které jsou reprezentovany stiednimi hodnotami intervali (0,5,
1, 5, 15). Vysledna hodnota je primér vSech téchto hodnot uvadénych pro jeden taxon a

dany typ organu klonélniho ristu v databazi CLO-PLA 3.4 (KlimeSov4 et al. 2017).

Zdroj dat a citace: Klimesova & Klimes (2006), KlimeSova et al. (2017).



Vzdalenost klonalniho Siieni

Vzdalenost klonalniho §ifeni je definovana pro klonalni byliny jako vzdalenost mezi

uvahu. Vzdalenosti byly odhadnuty v kategoriich (< 0,01, 0,01-0,25, > 0,25 m za rok;
KlimeSova & Klimes 2006), které jsou reprezentovany stfednimi hodnotami intervali
(0,005, 0,13, 0,5). Vysledna hodnota je primér stiednich hodnot uvadénych pro jeden taxon
a dany typ organu klondlniho rtistu v databazi CLO-PLA 3.4 (KlimeSova et al. 2017).

Zdroj dat a citace: Klimesova & Klimes (2006), Klimesova et al. (2017).

Klonalni index

Klonélni index (Johansson et al. 2011), zde uvadény pro klonalni byliny, je mira schopnosti
klonalniho ristu taxonu. Je definovén jako soucet potadi ¢tyt kategorii ,,poctu dcetinych
pryti (kédovanych jako 1, 2, 3, 4) a tii kategorii ,,vzdéalenosti klonalniho Siteni‘
doplnéna jako ¢tvrta kategorie (4). Hodnoty indexu se pohybuji v rozsahu od 2 do 8,
pfi¢emz vys$si hodnoty vyjadiuji lepsi schopnost klonalniho ristu.

Prezentovana data jsou zaloZena na kategoriich vlastnosti ,,pocet dcefinych pryti* a
,vzdalenost klonalniho §ifeni* vytvorenych agregaci jednotlivych zaznamt v databazi CLO-

PLA 3.4 (KlimeSova & Klimes 2006, KlimeSova et al. 2017).

Zdroj dat a citace: Klimesova & Klimes (2006), KlimeSova et al. (2017).

Umisténi pupenii na koienech

Na rozdil od pupenti na stoncich, které se vzdy nachézeji v pazdi listového organu,
adventivni pupeny na kotenech nebo hypokotylu jsou rozmistény na téchto organech
nepravidelné. Vyskytuji se jen na nékterych typech kotenti nebo se objevuji az po poranéni
rostliny, pfipadné jen po poranéni kofene. Adventivni pupeny mohou byt umistény na

hypokotylu, hlavnim kofeni nebo na adventivnich kotenech. Hypokotyl je uveden, kdyz se
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pupeny nemohou vyskytovat na zadném typu kotenti; hlavni koten je uveden, pokud se
pupeny mohou vyskytovat na hypokotylu a hlavnim koteni; adventivni kotfeny jsou
uvedeny, kdyZ se pupeny vyskytuji na viech tiech typech organi. Udaje jsou pievzaty z

prace Bartuskova et al. (2017).

Kategorie
e hypokotyl
e hlavni kofen

e bocni a adventivni kofeny

Zdroj dat a citace: Bartuskova et al. (2017).

Role pupenii na koienech v Zivotnim cyklu rostliny

Adventivni pupeny na kotfenech nebo hypokotylu se vyskytuji asi u 10 % druhti ¢eské flory
a u jednotlivych druhl maji rizny vyznam. U nékterych taxonl se adventivni pupeny na
kotenech nebo hypokotylu zakladaji po poranéni rostliny a umoziuji jeji regeneraci, maji
tedy regenerativni roli. U dalSich taxont se tvofi pupeny nezavisle na poranéni, a prispivaji
tak ke zvétSeni poctu prytl a tim potencialné i k semenné produkei, ptipadné ke klonalnimu
Sifeni rostliny. Vyskytuji se jen v nékterych populacich nebo u nékterych jedinch populace a
nejsou nezbytné pro dokonceni Zivotniho cyklu rostliny. Maji tedy obohacujici (aditivni)
roli. Maly pocet taxontl je na adventivnich kofenech a z nich vyrustajicich odnozich zavisly,
protoze jen s jejich pomoci mize rostlina vykvést nebo pfezimovat. U téchto taxonti se
pupeny na kotenech vyskytuji u vSech jedincti a ve vSech populacich a role pupentl na
kofenech je v Zivoté rostliny nezbytna (Rauh 1937, Klimesova 2007). Udaje jsou pievzaty z
prace BartuSkova et al. (2017).

Kategorie
e regenerativni
e aditivni

e nezbytné

Zdroj dat a citace: Bartuskova et al. (2017).
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Banka pupeni

Jako banka pupenti jsou oznaCovany vSechny spici pupeny na rostlin€, z nichz mohou vyrust
nové pryty, a to jak pupeny na stonku, tak pupeny na kotfenech (KlimeSova & Klimes 2007).
Nejdulezitéjsi ¢ast pupenti je v nasich podminkéch ulozena pti povrchu nebo pod povrchem
pudy, tedy mimo dosah naruseni nebo sezonniho mrazu nebo sucha (Raunkiaer 1934). Zde
uvedené udaje se proto tykaji jen piizemni a podzemni banky pupent.

Pocet pupent na organech ulozenych v riizné hloubce ptidy byl odhadnut podle
morfologickych znakl (KlimeSova & Klimes 2007). Odhad vychazi z ptedpokladu, ze v
uzlabi kazdého listu (nebo listenu) je jeden pupen. Pocty pro rostlinné jedince byly
odhadnuty v kategoriich (0, 0—10, > 10 pupenti na pryt; KlimeSova & Klimes 2006) a dale
byly pouzity stfedy téchto kategorii (0, 5, 15). Vysledna hodnota pro taxon je pramér téchto
hodnot uvadénych pro dany taxon a danou hloubku banky pupenti v databazi CLO-PLA 3.4
(Klimesova et al. 2017). Velikost podzemni banky pupenti byla stanovena jako soucet poctl
pupenil na pryt na povrchu pidy a v pade. Hloubka podzemni banky pupent byla stanovena
jako priimérna hloubka pupenti. Kromé pupentl na stoncich ma asi 10 % taxoni ceské flory
schopnost tvorit pfidatné (adventivni) pupeny na kofenech nebo hypokotylu. Protoze
adventivni pupeny obvykle nelze ptesné spocitat, pro kategorie se zahrnutymi adventivnimi
pupeny na kotenech nebo hypokotylu bylo arbitrarné ptidano pro kazdou hloubku 15
pupent (pro zjednoduSeni pouzivame jen oznaceni ,,pupeny na kotfenech* misto ,,adventivni
pupeny na kotenech a hypokotylu®; KlimeSova et al. 2017). VSechny charakteristiky se
uvadeji jednak pouze pro pupeny stonkového ptivodu (s vyloucenim pupenti na kotenech),
jednak pro vSechny pupeny (vCetné pupenil na kofenech):

e Pocet pupenil na pryt na povrchu pidy (bez pupenti na kotenech)

e Pocet pupent na pryt v hloubce 0—10 cm (bez pupent na kotenech)

e Pocet pupent na pryt v hloubce vice nez 10 cm (bez pupenti na kotenech)

e Velikost podzemni banky pupent (bez pupent na kofenech)

e Hloubka podzemni banky pupent (bez pupenti na kotenech)

e Pocet pupent na pryt na povrchu pudy (véetné pupenti na kotenech)

e Pocet pupenti na pryt v hloubce 0—10 cm (vCetné pupenti na kotfenech)

e Pocet pupenti na pryt v hloubce vice nez 10 cm (vCetné pupenti na kotfenech)

e Velikost podzemni banky pupentl (v€etné pupenti na kofenech)
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e Hloubka podzemni banky pupenti (v€etné pupenti na kotfenech)

Zdroj dat a citace: Klimesova & Klimes (2006), Klimesova et al. (2017).

Zpisob vyzivy

Parazitismus a mykoheterotrofie

Rostlinny parazitismus je zaloZen na dvou mechanismech. Prvni skupina parazitickych
rostlin parazituje pfimo na jiné rostling. K ¢erpani zdrojii z cévnich svazka hostitele
pouzivaji tito paraziti specializovany organ, haustorium, proto se oznacuji jako haustoriovi
paraziti. Rostliny druhé skupiny parazituji na houbach, s nimiz navazuji mykorhizni
interakci a Cerpaji od nich organicky uhlik; tyto rostliny se nazyvaji mykoheterotrofové.

Zastupci obou skupin vykazuji riiznou miru zavislosti na hostiteli. V rdmci haustoriovych
parazitd se tradi¢n€ rozliSuji zeleni poloparaziti (tj. ¢astecni paraziti s vlastni fotosyntézou,
kteti ovS§em mohou ziskavat i ¢ast organického uhliku od hostitele) a nezeleni holoparaziti
(Gplni paraziti bez schopnosti fotosyntetizovat). Z funkéniho hlediska je dale vyznamné, zda
se napojuji na kotfen, anebo stonek hostitele. Hranice mezi ¢astenym a tiplnym
parazitismem neni vZdy ostra. V Ceské flote vSak Ize odlisit stonkové hemi- a holoparazity,
které je obtizné odlisit v celosvétové flote (TeSitel 2016). Proto zde pouzivame tradicni
klasifikaci a jako holoparazity hodnotime ty rostliny, které jsou v dospé€losti pievazné
nezelené, 1 kdyz nékteré mohou mit rezidualni fotosyntézu (napt. Cuscuta).

Ve skupiné mykoheterotrofl existuje kontinuum od inicidlnich mykoheterotrofli ptes
castecné mykoheterotrofy az po uplné mykoheterotrofy. U inicidlnich mykoheterotrofil je
mykoheterotrofni pouze gametofyt nebo klicici rostlina, jejiz preziti je zavislé na
pritomnosti houby, ale dosp€lci jsou plné autotrofni, a¢ stale zavisli na mykorhizni symbidze
jakoZzto zdroji vody a mineralnich zivin. U ¢aste¢nych mykoheterotrofli fotosyntetizujici
dospélci od hub pfijimaji kromé vody a mineralnich Zivin v rizné mife i organicky uhlik.
Uplni mykoheterotrofové ztratili chlorofyl a mohou byt s jistotou zafazeni mezi Giplné
parazity. U nékterych castecnych mykoheterotrofii (napt. rod Cephalanthera), mizeme najit

chlorotické jedince, ktefi postradaji chlorofyl a jsou zcela zavisli na houbovém hostiteli.
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Klasifikace haustoriovych parazitii byla ptevzata z prace TéSitel (2016) a upravena
zahrnutim stonkovych polo- a holoparaziti. Mykoheterotrofni rostliny byly identifikovany
podle prace Merckx (2012).

Kategorie
e autotrofni e stonkovy holoparazit
e kofenovy poloparazit e cCastecné nebo inicialné
e stonkovy poloparazit mykoheterotrofni
e kofenovy holoparazit e pln¢ mykoheterotrofni

Citace: T¢sitel J., T¢sitelova T., Blazek P. & Leps J. (2016) Parazitismus a

mykoheterotrofie. — www.pladias.cz.

MasoZravost

Masozravé rostliny ptitahuji, chytaji a zabijeji svoji kofist, tj. ZivoCichy (hlavné hmyz, nebo

malé korySe) a prvoky, a nasledn¢ ziskavaji ziviny z jejich mrtvych tél.

Kategorie
e masozrava rostlina

e rostlina neni masozrava

Zdroj dat a citace: Hejny et al. (1988 et seq.).

Symbioticka fixace dusiku

Rostliny se déli na ty, které¢ nemaji symbiotické bakterie fixujici vzdusny dusik, a ty, které je
maji. Druhou skupinu dale délime na rostliny, jejichZ symbiotické bakterie patii do skupiny
rhizobii (napt. rody Allorhizobium, Bradyrhizobium, Mesorhizobium, Rhizobium a
Sinorhizobium), a rostlin tvotici symbidzu s bakteriemi rodu Frankia (Bond 1983,

Pawlowski & Sprent 2007, Sprent 2008, Benson 2016).

Kategorie

14



e symbioza s rhizobii
e symbidza s Frankia

e Dbez symbiontl fixujicich dusik

Citace: Blazek P. & Leps J. (2016) Symbioticka fixace dusiku. — www.pladias.cz.

Karyologie

Pocet chromozomii (2n)

Udaj se vztahuje k somatickému poétu chromozomi v zygotickém stadiu, tj. bez piipadné
endopolyploidie somatickych pletiv. Pokud je pro dany taxon znamo né€kolik rtiznych poct
chromozomtl, je primarné uveden pocet zjistény na tizemi Ceské republiky, pocet na nasem
uzemi nejcastéjsi, nebo pocet, ktery 1ze u nés jako nejpravdépodobnéjsi ocekavat na zaklade
udajli z okolnich zemi. Ostatni méné Casté pocty chromozomd, které jsou z naSeho uzemi
dokumentovany nebo by se u nasich rostlin mohly vyskytovat na zaklad€ tdajt z okolnich
zemi, jsou uvedeny v zavorce. Pfehled nezohlediuje jednotlivé anomalni pocty
aneuploidnich, euploidnich, haploidnich nebo autopolyploidnich rostlin, které mohou vzéacné
vznikat v pfirodnich nebo experimentalnich populacich, ani pocty chromozom uvadéné ve
velmi starych pracich nebo z geograficky vzdalenych uzemi, kde neni jistd taxonomicka
identita s nasimi rostlinami. Udaje byly pfevzaty pievazné z Kvéteny Ceské republiky
(Hejny et al. 1988 et seq.) a Chromosome Count Database (Rice et al. 2015;
http://ccdb.tau.ac.il/). V ptipadé, Ze je pro taxon znam jen udaj o ploidnim stupni z méfeni
pomoci pritokové cytometrie, je uveden chromozomovy pocet typicky pro dany ploidni

stupeii u blizce pfibuznych taxont.

Citace: Smarda P. (2018) Pocet chromozomti (2n). — www.pladias.cz.

Stuperi ploidie (x)

Stupen ploidie je somaticky pocet sad chromozomt v zygotickém stadiu, tj. bez ptipadné

endopolyploidie somatickych pletiv. Stupeni ploidie urcuje minimalni pocet kopii vétsiny



gent, ovlivituje minimalni velikost bunék a dalsi morfologické i ekologické vlastnosti
(Stebbins 1950, Levin 2002, Tate et al. 2005, Dar & Rehman 2017). Udaj vychazi ze znakt
,pocet chromozomi* a ,,2C velikost genomu*, v mens$im poctu piipadu také z excerpce
dostupnych cytometrickych praci se vztahem k ¢eské flofe. Primarné se a udava ploidni
stupen, ktery je pro dany taxon uvadén z naSeho uzemi, je na naSem tizemi nejcastéjsi nebo
se zde alesponi jako nejcastéjsi da oekavat na zékladé tidaji z okolnich zemi. Dalsi méné
Casté stupné ploidie (cytotypy), které jsou z naseho tizemi dokumentovany nebo by se u
nasSich rostlin mohly vyskytovat na zakladé¢ udajt z okolnich zemi, jsou uvedeny v zavorce.
Ptehled nezohlediiuje tdaje z pozorovani jednotlivych haploidnich nebo autopolyploidnich
rostlin, které mohou vzéacné vznikat v pfirodnich nebo experimentalnich populacich, ani
udaje zalozené na poctech chromozomi uvadénych pro dany taxon ve velmi starych pracich
nebo z geograficky vzdalenych uzemi, kde taxonomické identita s naSimi rostlinami neni
Jista.

Velikost jedné sady chromozomi (X, ,,zakladni chromozomové ¢islo*) pro vypocet
nebo skuping blizce ptibuznych roda (napt. Raven 1975), pticemz takovy miniméalni pocet
je vétSinou povazovan za diploidni (tj. obsahujici dvé sady chromozomtl). Za polyploidni je
taxon povazovan vzdy, kdyz je jeho pocet chromozomi a velikost genomu shodn¢ viceméné
nasobn¢ vétsi nez u diploidnich taxont piibuznych rodd, piestoze diploidni stupen ploidie
nemusi byt v daném rod€ znam u zadného taxonu. Tato absence diploidii mize byt dana (1)
malou karyologickou probadanosti daného rodu, (2) vymienim diploidnich zastupci rodu
nebo (3) vznikem celého rodu v disledku nedavné polyploidizace, pticemz v genomu dosud
jeste nedoslo k vyraznéjsi zpétné ,,diploidizaci. PouZiti velikosti genomu umoziiuje odvodit
ploidni stupeni i pro vétSinu taxont s holocentrickymi chromozomy (Cyperaceae,
Juncaceae, Drosera, Cuscuta sect. Cuscuta a C. sect. Gramica), kde vzhledem k jejich
mozné fragmentaci a fizi (agmatoploidii a symploidii) po¢et chromozomi a ploidni stupeni
ne vzdy pozitivné koreluji (Bures et al. 2013). V rod€ Luzula, vykazujicim Casté fuze
chromozomtl, byly pfi odvozeni stupné ploidie vzaty v potaz i velikostni tfidy chromozomi
(Nordeskiold 1951). Odhad stupné ploidie v rodé€ Viola je zalozen na vysledcich

specializované studie (Marcussen et al. 2015).

Citace: Smarda P. (2018) Stupeii ploidie (x). — www.pladias.cz.



2C velikost genomu

2C velikost genomu je somaticky obsah jaderné DNA zygotické buitkky udédvany v
megaparech (milionech part) bazi (Mbp). Ten se muze liSit mezi taxony jak v disledku
polyploidie, tak v diisledku variability v obsahu nekddujici DNA (Leitch & Greilhuber
2013). Velikost genomu ovliviiuje minimalni velikost bun€k, délku trvani bunééného cyklu
a bunécného de€leni, jakoz i naroky na ziviny, a do zna¢né miry tak mtze predurcovat zivotni
strategie rostlin (Bennett 1987, Vesely et al. 2012, Greilhuber & Leitch 2013). Uvadéné
hodnoty byly v naprosté vét§iné ptipadii naméfeny u rostlin sbiranych na uzemi Ceské
republiky (Smarda et al. 2019). Vzdy se vztahuji k dominantnimu poétu chromozomi a

dominantnimu stupni ploidie daného taxonu.

Zdroj dat a citace: Smarda et al. (2019).

1Cx monoploidni velikost genomu

1Cx monoploidni velikost genomu je mnozstvi DNA obsazené v jedné sad¢ chromozomu
udavané v megaparech (milionech parti) bazi (Mbp). Udaje jsou pievzaty z prace Smarda et
al. (2019), kde byly pro jednotlivé taxony vypocteny jako podil 2C velikosti genomu a
stupné ploidie (Greilhuber et al. 2005). Rozdily v 1Cx hodnotach mezi taxony proto témé&f
nesouviseji s ploidii (tj. jsou hlavné diisledkem amplifikace nekddujici DNA), i kdyz u
polyploidt byvaji 1Cx hodnoty zpravidla o néco mensi v disledku tendence k eliminaci
duplikované, redundantni DNA (Leitch & Bennett 2004). Protoze 1Cx hodnoty byvaji u
pfibuznych taxonii podobné, 1ze je pouzit k hrubému odhadu 2C velikosti genomu u
ptibuznych taxont, kde je znam dosud jen stupeii ploidie, nebo naopak k odhadu stupné

ploidie pro pfibuzné taxony, kde je zatim znama jen velikost genomu.

Zdroj dat a citace: Smarda et al. (2019).

Genomicky obsah GC bazi

Genomicky obsah GC bazi je procentické zastoupeni bazi guaninu a cytosinu v jaderné

DNA. To do zna¢né miry urcuje termalni stabilitu DNA a mozna i jeji skladnost v jadre,



energetické naroky na jeji syntézu nebo citlivost bunék k vysychani (Smarda & Bure§ 2012,
Smarda et al. 2014). Uvadéné hodnoty byly v naprosté vétsiné naméfeny u rostlin sbiranych
na tizemi Ceské republiky (Smarda et al. 2019). Vzdy se vztahuji k pfevladajicimu podtu
chromozom a nej¢astéjSimu stupni ploidie dané¢ho taxonu. Odlisnosti do 1 % u blizce
ptibuznych taxont nebo do 2 % u neptfibuznych taxonli se vzhledem k mozné chybé metody

povazuji za nevyznamné (Smarda et al. 2012).

Zdroj dat a citace: Smarda et al. (2019).

Puvod taxonu

Pivodnost v Ceské republice

Taxony se déli do skupin podle toho, zda jsou na izemi Ceské republiky piivodni, anebo
neptvodni. Piivodni taxon vznikl na tizemi Ceské republiky v priib&hu evoluce nebo se sem
dostal bez piispéni ¢lovéka z izemi, kde vznikl. Neptivodni taxon se na uzemi Ceské
republiky dostal v dusledku ¢innosti ¢loveéka z uzemi, ve kterém je ptivodni, anebo
prirozenou cestou z uzemi, ve kterém je neptivodni. Neptivodni taxony se d€li podle doby
zavleceni na nase Uzemi na archeofyty a neofyty. Archeofyty jsou neptivodni taxony
zavlecené v obdobi mezi po¢atkem neolitického zemédélstvi a rokem 1500, tj. dobou po
objevu Ameriky charakterizovanou rozvojem zamoiského obchodu. Neofyty jsou neptivodni
taxony zavlecené po roce 1500 (podrobné definice viz Richardson et al. 2000, PySek et al.
2008). Zvlast jsou uvedeny neptivodni taxony, které se na tizemi Ceské republiky Zast&ji
péstuji, ale zatim nezplafiuji. Udaje o ptivodnosti a dobé zavle¢eni pochazeji z Katalogu
neptvodni flory Ceské republiky (Pysek et al. 2012; tam jsou uvedeny i odkazy na originalni

zdroje informaci o piivodu taxonti) a jsou doplnény o novejsi poznatky.

Kategorie
e plivodni e neofyt
e archeofyt e jen péstovany

Zdroj dat a citace: PySek et al. (2012).



Invazni status

Invazni status je rozdéleni nepiivodnich taxont do tfi skupin v zavislosti na stupni jejich
zapojeni do mistni flory. Taxony piechodné zavlecené jsou taxony, jejichz prezivani v
uzemi zavisi na opakovaném piisunu diaspor v disledku lidské ¢innosti; pokud se
rozmnozuji mimo kulturu, tak pouze piechodné. Taxony zdomacnélé (naturalizované) se v
uzemi pravidelné rozmnoZzuji po dlouhou dobu a nezavisle na ¢innosti ¢loveéka. Taxony
invazni jsou zdomacnélé taxony, které se v uzemi rychle §ifi na zna¢né vzdalenosti od
matetské populace a zpravidla na rozsdhlém uzemi (Richardson et al. 2000, 2011). Tato
klasifikace neni pouzita pro pivodni taxony, které jsou oznaceny zvlast’. Klasifikace byla
prevzata z Katalogu neptivodni flory Ceské republiky (Py3ek et al. 2012), kde jsou také

uvedeny odkazy na zdroje originalnich informaci.

Kategorie
e ptechodné zavleceny e invazni
e zdomacnély e plvodni

Zdroj dat a citace: Pysek et al. (2012).

Geograficky puivod

Udaj o geografickém piivodu je uveden jen pro neptvodni taxony. Pokud pavodni areal
taxonu zahrnuje vice neZ jednu oblast, je taxon zatfazen do vice neZ jedné kategorie.
Evropsky piivod se vztahuje k ¢astem Evropy jinym, neZ je uzemi Ceské republiky a
Sttedomofi. Sttedomofti zahrnuje ¢asti jizni Evropy, severni Afriky a zapadni Asie od
Turecka a Izraele po Afganistan, které se vyznacuji charakteristickym stfedomoiskym
podnebim a tomu odpovidajici vzdyzelené vegetaci. Naopak udaje o piivodu z Afriky, Asie
a Evropy se nevztahuji ke stfedomoiské ¢asti téchto svétadili. Hybridni ptivod oznacuje
taxony vzniklé kiiZzenim; ty jsou povazovany za nepiivodni, pokud je nepivodni alespoil
jeden z rodict. Anekofyt je taxon, pro ktery neni znama oblast jeho ptivodniho rozsiteni.
Data byla pievzata z Katalogu neptivodni flory Ceské republiky (Pysek et al. 2012), kde jsou

také uvedeny odkazy na zdroje originalnich informaci.



Kategorie

e Evropa e Jizni Amerika e hybridni pivod
e Stiedomofi e Asie e anekofyt

e Severni Amerika o Afrika

e Stfedni Amerika e Australie

Zdroj dat a citace: PySek et al. (2012).

Rok zplanéni

Udaje o prvnim zaznamu o zplanéni na izemi Ceské republiky jsou udavany pro neofyty.
Jsou pievzaty z katalogu neptivodnich rostlin Ceské republiky (Pysek et al. 2012). U mnoha

taxonil vSak tento udaj neni k dispozici.

Zdroj dat a citace: PySek et al. (2012).

Zpisob zavleceni

Udaj o zptisobu zavleéeni je uvadén jen pro neptivodni taxony. Zavleéeni neptivodnich
taxonti rostlin miize byt imysIné, nebo netimyslné (Hulme et al. 2008). UmysIné zavle&eni
zahrnuje jak ptimou vysadbu do pfirody (napt. za ucelem krajinaiskych uprav), tak
péstovani v kulturdch (napt. produkéni lesni porosty, okrasné rostliny a plodiny), odkud
taxon postupné unikl do pfirody. NeimysIné zavlecené taxony se do uzemi dostaly napf.
jako piimé&s osiva a zeméd¢lskych komodit nebo jako ,,Cerni pasazéti” rozlicnych
dopravnich prostredkil. Nékteré taxony mohou byt zavlékany obéma zplisoby. Data byla
pievzata z druhého vydani Katalogu nepiivodni flory Ceské republiky (Pysek et al. 2012),

kde jsou také uvedeny odkazy na zdroje originalnich informaci.

Kategorie
e nahodné zavlecCeni

e umyslné zavleCeni



Zdroj dat a citace: PySek et al. (2012).

Ekologické indikacni hodnoty

Ellenbergovské indikacni hodnoty

Ellenberg et al. (1991) definovali pomoci ordindlnich stupnic indika¢ni hodnoty pro hlavni
faktory prostiedi, které ovliviiuji vyskyt rostlinnych taxonii. Chytry et al. (2018) tyto
hodnoty upravili a rozsifili pro ¢eskou floru. Databaze obsahuje tyto indika¢ni hodnoty:

e Indika¢ni hodnota pro svétlo

e Indikac¢ni hodnota pro teplotu

e Indikac¢ni hodnota pro vlhkost

e Indikaéni hodnota pro reakci

e Indikacni hodnota pro zZiviny

e Indikac¢ni hodnota pro salinitu
Stupnice indikac¢nich hodnot maji rozsah od 1 do 9 s vyjimkou vlhkosti (1-12) a salinity (0—
9). Hodnoty se znakem ,,x* oznacuji generalisty, tedy taxony s Sirokou ekologickou
amplitudou ve vztahu k danému faktoru. Pro svétlo hodnota 1 oznacuje rostliny silné
stinnych mist a hodnota 9 rostliny pln€ osvétlenych mist (indika¢ni hodnoty pro stromy se
vztahuji k mladym jedinctim rostoucim v bylinném nebo kefovém patte). Pro teplotu
hodnota 1 charakterizuje indikatory vyrazného chladu vyskytujici se v alpinském a nivalnim
stupni hor, zatimco hodnota 9 oznacuje indikatory vyrazného tepla vyskytuji se jen na
nejteplejSich lokalitach v jizni ¢asti stiedni Evropy. Pro vlhkost hodnota 1 oznacuje
indikatory silného sucha, zatimco hodnota 12 je pfifazena stale nebo témét stale ponofenym
vodnim rostlindm. Indika¢ni hodnota pro reakci indikuje pH ptidy nebo vody, zejména
v kyselych prosttedich, zatimco v neutralnich nebo alkalickych podminkéch vyjadiuje spis§
koncentraci vapniku. Hodnota 1 se vztahuje k indikatorim silné acidity, které se nikdy
nevyskytuji v mirn€ kyselych nebo alkalickych podminkach, zatimco hodnota 9 je ptitazena
indikatortim bazi a vapniku, které vzdy rostou v podminkéach bohatych vapnikem. Cisla jsou
hodnoty ordinalni stupnice, které nemaji pfimy vztah k absolutnim hodnotam pH. Indikac¢ni
hodnota pro ziviny vyjadiuje dostupnost dusiku nebo fosforu a do zna¢né miry koreluje

s primarni produktivitou stanovisté. Hodnota 1 oznacuje taxony vyskytujici se na Zivinami



nejchudsich mistech a hodnota 9 taxony rostouci pfevazné na nadmérné zivinami bohatych
mistech. Pro salinitu hodnota 0 oznacuje glykofyty, tj. rostliny netolerantni k lehce
rozpustnym solim, zatimco hodnota 9 se vztahuje euhalinnim az hypersalinnim taxontm,
které rostou na pudach s hodn¢ velkym, v suchych obdobich extrémné velkym obsahem soli,

zejména sirand, chloridl a uhli¢itanti sodiku, drasliku, vapniku a hoiciku.

Zdroj dat a citace: Chytry et al. (2018).

Indikacni hodnoty pro disturbanci

Indikaéni hodnoty pro disturbanci (Herben et al. 2016) vyjadiuji vztah béznych taxoni
jednak k frekvenci, jednak k intenzité disturbance. NerozliSuji se jednotlivé typy
disturbance, hodnoty vSak pokryvaji Siroké spektrum typi disturbance, jako je tézba dieva,
seC, pastva, seslap, pouziti herbicidl, pozary, polomy, pidni eroze, orba, hrabani zivocichy,
pusobeni vody (viny nebo proud) a zaplavy. Rozlisuji se tii typy indika¢nich hodnot pro
disturbanci:

e Indikacni hodnoty pro frekvenci disturbance jsou vyjadieny jako pfevracena hodnota
doby mezi dvéma disturbancemi na logaritmické stupnici (v rocich, dekadické
logaritmy). Naptiklad hodnota -2 znamena sto let mezi dvéma disturbancemi, hodnota
-1 znamen4 deset let, zatimco hodnota 0 znamena disturbanci ptichazejici v priméru
jednou za rok. Jednotkovy rozdil odpovida desetindsobnému zvySeni frekvence
disturbanci.

e Indikacni hodnoty pro intenzitu disturbance jsou vyjadieny na arbitrarni stupnici od 0
(nejmirngj$i) po 1 (nejintenzivngjsi). Vychazeji z odhadu podilu odstranéné biomasy a
plosného podilu naruseného ptidniho povrchu pfi jedné disturbanci. Indika¢ni hodnoty
pro frekvenci a intenzitu sice spolu ¢aste¢né koreluji, ale presto mohou slouzit k
vyjadreni téchto dvou slozek disturbanéni niky taxont odd€lené.

e Indikac¢ni hodnoty pro disturbanci stanovené jako strukturni index vyjadiuji
disturban¢ni reZim pomoci strukturnich parametri spolecenstev. Strukturni index je
normalizovan na rozpé&ti 0—1, kdy vys§i hodnoty znamenaji vétsi miru disturbance.

Kazdy z téchto tii typl indika¢nich hodnot je vytvoren zvlast pro disturbance postihujici

cely porost a pro mensi disturbance, které v lesich postihuji bylinné, ale nikoliv stromové

patro. Pro taxony otevienych stanovist’ maji oba indexy stejné hodnoty.



Databaze obsahuje tyto indikacni hodnoty pro disturbanci:
e Indika¢ni hodnota pro frekvenci disturbance celého porostu
e Indika¢ni hodnota pro frekvenci disturbance bylinného patra
e Indikac¢ni hodnota pro intenzitu disturbance celého porostu
e Indikac¢ni hodnota pro intenzitu disturbance bylinného patra
e Indika¢ni hodnota pro disturbanci celého porostu (strukturni index)
e Indikacni hodnota pro disturbanci bylinného patra (strukturni index)

Indikac¢ni hodnoty pro disturbanci byly vypocteny ze stratifikovaného souboru 30.115
fytocenologickych snimki z Ceské narodni fytocenologické databaze (Chytry & Rafajova
2003) pro taxony, které se vyskytovaly asponi ve 20 snimcich. Cely soubor snimki byl
klasifikovan expertnim systémem do 39 vegeta¢nich t¥id podle Vegetace Ceské republiky
(Chytry 2007-2013). Témto tfidam byly pfifazeny hodnoty primérné frekvence a intenzity
disturbance na zakladé€ terénni zkuSenosti. Indika¢ni hodnoty pro disturbanci pak byly
vypocteny jako primérna frekvence nebo intenzita disturbance jednotlivych vegetacnich tiid
vazena frekvenci vyskytu taxonu ve snimcich vegetace téchto tiid. Strukturni indexy byly
vypocteny na zéklad¢ variability vysky rostlin a variability souctu pokryvnosti vSech taxont

zaznamenanych ve snimcich s vyskytem ptislusného taxonu.

Zdroj dat a citace: Herben et al. (2016).

Stanovisté a sociologie

Vyskyt v biotopech

Vyskyt taxonu v biotopech Ceské republiky byl hodnocen pomoci udajti z Ceské narodni
fytocenologické databaze (Chytry & Rafajova 2003), jejich expertni revize a doplitkli na
zakladé literatury a terénni zkuSenosti, zejména pro vzacné a taxonomicky obtizné taxony.
Pouzita klasifikace rozliSuje 88 zékladnich biotopti sdruzenych do 13 SirSich biotopti, které
vymezuji Sadlo et al. (2007: Appendix 1):
e 1 Vegetace skal, suti a zdi
o 1A Vapnité skaly
o 1B Bazické skaly a droliny



o 1CZdi
o 1D Pohyblivé vapnité suté
e 2 Vegetace alpinskych a subalpinskych travnika
o 2A Alpinské travniky na silikatech
o 2B Subalpinska vysokobylinna vegetace
e 3 Vodni vegetace
o 3A Makrofytni vegetace eutrofnich a mezotrofnich stojatych vod
o 3B Makrofytni vegetace vodnich toki
o 3C Makrofytni vegetace oligotrofnich jezirek a tlini
e 4 Moktadni a pobfezni bylinna vegetace
o 4A Rékosiny eutrofnich stojatych vod
o 4B Slanomilné rdkosiny a ostficové porosty
o 4C Eutrofni vegetace bahnitych substrati
o 4D Riéni rdkosiny
o 4E Pobftezni vegetace tokil
o 4F Mezotrofni vegetace bahnitych substratii
o 4G Vegetace vysokych ostfic
o 4H Vegetace nizkych jednoletych vlhkomilnych bylin
o 41 Vegetace nitrofilnich jednoletych vlhkomilnych bylin
o 4] Stérkové Fi¢ni néplavy
o 4K Devétsilové lemy horskych potokli
o 4L Nitrofilni bylinné lemy niZinnych fek
e 5 Vegetace pramenist a raSeliniSt
o 5A Pénovcova pramenisté
o 5B Nizinné az horské pramenisté bez tvorby pénovct
o 5C Subalpinska pramenisté
o 5D Vapnita slatiniSté
o 5E Kyseld mechova slatinisté a raselinné louky
o 5F Prechodova raSelinisté
o 5G Vrchovisté
o 5H VIhké raselinné pliidy a vrchovistni Slenky
e 6 Louky a mezofilni pastviny

o 6A Mezofilni ovsikové louky



o

o

o

o

o

@)

@)

o

o

@)

o

o

@)

@)

o

@)

@)

o

o

6B Horské mezické louky

6C Pastviny a parkové travniky

6D Aluvialni louky niZinnych fek

6E VIlhké pchacové louky

6F Stiidave vlhké bezkolencové louky
6G Vegetace vlhkych naruSovanych pud

7 Acidofilni travniky

7A Subalpinské a horské acidofilni travniky

7B Submontanni smilkové travniky

8 Suché travniky

8 A Hercynské suché travniky skalnich vychozl

8B Submediteranni suché travniky skalnich vychozii
8C Uzkolisté subkontinentalni stepi

8D Sirokolisté suché travniky

8E Acidofilni such¢ travniky

8F Teplomilna vegetace lesnich lemt

9 Travniky pisc¢in a vegetace skalnich vychozl

9B Oteviené travniky kyselych piscin

9C Kostravové travniky kyselych pis¢in

9D Panonské stepni travniky na pisku

9E Acidofilni vegetace jarnich efemér a sukulent

OF Bazifilni vegetace jarnich efemér a sukulentti

10 Vegetace slanisk

10G Kontinentalni vegetace jednoletych halofilnich trav
10H Vnitrozemska vegetace sukulentnich halofyti
101 Vnitrozemské slané louky

10J Slané stepi

e 11 Viesovisté a kfoviny

o

o

o

11A Suché nizinnd azZ subalpinska viesoviste
11D Kosodifevina

11H Subalpinské listnaté kfoviny

111 Moktadni vrbiny

11J Vrbové kioviny hlinitych a pis¢itych naplavi



o

o

o

11L Vysoké mezofilni a xerofilni kfoviny
11N Nizké xerofilni kioviny
11R Kfoviny a pionyrské lesiky lesnich pasek

e 12 Lesy

o

o

o

@)

@)

12A Mokftadni olSiny

12B Luzni lesy

12C Dubohabftiny

12D Sutové lesy

12E Kvétnaté buciny

12F Véapnomilné buciny

12G Acidofilni buciny

12H Perialpidské bazifilni teplomilné doubravy
121 Subkontinentalni teplomilné doubravy

12J Acidofilni teplomilné doubravy

12K Acidofilni doubravy

12L Boreokontinentalni bory

120 Perialpidské bory

12P Raselinné bory

12Q Raselinné bieziny

12R Acidofilni smr¢iny

12S Vysokobylinné smréiny

12T Akatiny

12U Lesni kultury neptivodnich listnatych dievin
12V Smrkové kultury

12W Borové a modiinové kultury

e 13 Antropogenni vegetace

o

@)

o

13A Jednoleta ruderalni vegetace

13B Jednoleté vegetace polnich pleveli

13C Jednoleta vegetace seSlapavanych stanovist

13D Vytrvala teplomilna ruderalni vegetace

13E Vytrvala nitrofilni bylinna vegetace mezickych stanovist’

13F Bylinna vegetace lesnich pasek a ostruzinikové kioviny



Charakter vyskytu taxonu v kazdém biotopu je hodnocen expertnim odhadem pomoci

Ctyf'stupniové stupnice:

1 — vyskyt — taxon se v biotopu vyskytuje, ale nema zde ekologické optimum a ¢asto
je zde vzacny

2 — optimum — biotop nebo jeho ¢ast je ekologickym optimem taxonu

3 — dominanta — taxon ma v biotopu ekologické optimum a dosahuje zde ¢asto
pokryvnosti vy3§i nez 25 % v plochach o velikosti > 10 m? v bylinné vegetaci nebo o
velikosti > 100 m? v lesni a kfovinné vegetaci

4 — konstantni dominanta — taxon je dominantou podle definice v pfedchozim bod¢ a
soucasn¢ urcuje fyziognomii biotopu (napft. vies obecny na viesovisti) a vyskytuje se

alespon na 40 % lokalit biotopu

Zdroj dat a citace: Sadlo et al. (2007).

Vazba na lesni prostiedi

Vazba taxonll na lesni prostfedi je hodnocena s pouzitim kategorii némeckého narodniho

seznamu lesnich taxonti (Schmidt et al. 2011). Kazdy taxon je hodnocen samostatné pro

oblast termofytika a oblast slou¢eného mezofytika a oreofytika (Skalicky 1988). Kompilace

byla zpracovéana na zaklad¢é seznamu taxonil v ¢eskych biotopech (Sadlo et al. 2007), vlastni

terénni zkuSenosti a literatury. Vysledny narodni seznam byl zahrnut do Evropského

seznamu lesnich rostlinnych druht (Heinken et al. 2019).

Kategorie

0 — taxon se v ¢eskych lesich spontanné nevyskytuje

1.1 — taxon se vyskytuje hlavné v zapojeném lese

1.2 — taxon se vyskytuje hlavné v lesnich lemech a na lesnich svétlinach vcetné
2.1 —taxon se vyskytuje v lese 1 v nelesni vegetaci

2.2 —taxon se vyskytuje z€asti v lese, ale pfevazné v nelesni vegetaci

Citace: Dtevojan P., Chytry M., Sadlo J. & Pysek P. (2016) Vazba na lesni prostredi. —

www.pladias.cz.



Diagnosticky taxon

Udaj, zda je dany taxon hodnocen jako diagnosticky pro uréité fytocenologické tiidy, svazy
nebo asociace ve Vegetaci Ceské republiky (Chytry 2007—2013). Diagnostické taxony se
vyznacuji koncentraci svého vyskytu v porostech dané vegetacni jednotky, ale jsou vzacné
nebo chybéji v jinych vegetacnich jednotkach. Byly stanoveny vypoctem miry fidelity
(vérnosti) taxonu ke skupiné fytocenologickych snimku reprezentujicich danou vegetacni
jednotku v geograficky a ekologicky stratifikovaném vybéru snimka vSech vegetacnich typt
z Ceské narodni fytocenologické databaze (Chytry & Rafajova 2003). Jako mira fidelity byl
pouzit phi koeficient asociace, piicemz velikosti skupin snimka byly virtudlné
standardizovany na 1 % celkové velikosti datového souboru (Tichy & Chytry 2006). Taxony
s hodnotou koeficientu phi vyssi nez 0,25, jejichZ koncentrace v dané vegetacni jednotce
byla signifikantni podle Fisherova exaktniho testu (P < 0,001), se povazuji za diagnostické.
Pocty fytocenologickych snimki pouzitych pro vypocty jsou uvedeny v jednotlivych dilech
Vegetace Ceské republiky.

Zdroj dat a citace: Chytry (2007-2013).

Konstantni taxon

Udaj, zda je dany taxon hodnocen jako konstantni pro uréité fytocenologické tiidy, svazy
nebo asociace ve Vegetaci Ceské republiky (Chytry 2007—2013). Konstantni taxony se
vyznacuji ¢astym vyskytem v porostech dané vegeta¢ni jednotky, na rozdil od
diagnostickych taxontl se v§ak mohou hojné vyskytovat i v jinych vegetacnich jednotkach.
Byly stanoveny vypoc¢tem procentické frekvence vyskytu (konstance) taxonu ve skupiné
fytocenologickych snimki reprezentujicich danou vegeta¢ni jednotku v geograficky a
ekologicky stratifikovaném vybéru snimkii viech vegeta¢nich typt z Ceské narodni
fytocenologické databaze (Chytry & Rafajova 2003). Taxony s frekvenci v dané vegetacni
jednotce vétsi nez 40 % jsou zde povazovany za konstantni. Pocty fytocenologickych
snimktl pouZitych pro vypodty jsou uvedeny v jednotlivych dilech Vegetace Ceské

republiky.



Zdroj dat a citace: Chytry (2007-2013).

Dominantni taxon

Udaj, zda je dany taxon hodnocen jako dominantni pro urité asociace ve Vegetaci Ceské
republiky (Chytry 2007-2013). Dominantni taxony jsou zde definovany jako taxony, které
se vyskytuji s pokryvnosti vétsi nez 25 % ve vice nez 5 % fytocenologickych snimki
zatrazenych do dané asociace. Nemusi to byt jen taxony, které maji nejvétsi pokryvnost

v konkrétnim porostu. Tyto taxony byly stanoveny podle fytocenologickych snimka
reprezentujicich danou asociaci v geograficky a ekologicky stratifikovaném vybéru snimkt
vech vegetacnich typt z Ceské narodni fytocenologické databaze (Chytry & Rafajova
2003). Pocty fytocenologickych snimkii pouzitych pro vypocty jsou uvedeny v jednotlivych
dilech Vegetace Ceské republiky.

Zdroj dat a citace: Chytry (2007-2013).

Indexy ekologické specializace

Stupen ekologické specializace jednotlivych taxont je odhadnut z jejich spolecného vyskytu
s jinymi taxony. Pfedpoklada se, Ze ¢im vétsi je pocet taxond, s nimiz se cilovy taxon
vyskytuje na riznych mistech, tim vétsi je rozsah stanovistnich podminek vyhovujicich
tomuto taxonu (Fridley et al. 2007). Taxon rostouci opakovan¢ na riiznych mistech s
vicemén¢ stejnymi doprovodnymi taxony je spiSe specialistou na urCity typ stanoviste,
zatimco taxon rostouci na riznych mistech s riznymi doprovodnymi taxony je spise
generalistou. Index ekologické specializace taxonu (ESI) je tak nepfimo imérny beta
diverzité (heterogenité druhového slozeni) souboru lokalit, na nichZ se dany taxon
vyskytuje.

Indexy ekologické specializace byly vypocteny na zékladé souboru fytocenologickych
snimkil z Ceské narodni fytocenologické databaze (Chytry & Rafajova 2003). Byly pouzity
ti1 soubory snimkl vytvofené vybérem z geograficky stratifikovaného podsouboru této
databaze: (1) soubor obsahujici vS§echny vegetacni typy (30.115 snimkt, 1935 taxonti), (2)
soubor obsahujici pouze nelesni vegetaci (24.712 snimki, 1875 taxonii) a (3) soubor

obsahujici pouze lesni vegetaci (5403 snimki, 1264 taxonll). Whittakerova multiplikativni
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mira beta diverzity (Whittaker 1960) byla vypoctena rarefakci pro nahodny vybér 10
fytocenologickych snimki, které obsahovaly cilovy taxon (B1o). Pied vlastni rarefakci byly z
vybéru odstranény snimky vyrazn¢ odlisné od ostatnich, jak doporucuje Botta-Dukat (2012).
Vzhledem k tomu, Ze se hodnota beta diverzity s piedpokladanou mirou specializace
sniZuje, je hodnota indexu vypocitana jako ESI = 10 — B1o a dosahuje hodnot v teoretickém
rozsahu 0-9, pficemz velké hodnoty indikuji specialisty a malé hodnoty generalisty.

Ke kazdému indexu je zaroven udavana tzv. véha taxoni, reprezentujici pocet snimku s
vyskytem taxonu v daném souboru. Vahu taxont Ize pouzit jako kritérium spolehlivosti
indexu specializace pro dany taxon, protoze s rostouci frekvenci taxonu ve snimkovém
souboru vzristd spolehlivost vypoctené hodnoty indexu. Minimdlni pocet vyskytii taxonu
pro vypocet indexu byl stanoven na 10. Teoretickym maximem je pocet snimkii v daném
souboru.

Databaze obsahuje tyto indexy a odpovidajici vahy taxond (v zavorce s rozsahem
hodnot):

e Index ekologické specializace ve vSech vegetacnich typech (2,69-7,95)

e Index ekologické specializace v nelesni vegetaci (2,63—7,49)

e Index ekologické specializace v lesni vegetaci (2,61-7,95)

e Vahy taxoni pro index ekologické specializace ve vSech vegetacnich typech (10—
5020; teoretické maximum 30.115)

e Vahy taxonil pro index ekologické specializace v nelesni vegetaci (10—4542;
teoretické maximum 24.712)

e Vahy taxont pro index ekologické specializace v lesni vegetaci (10-2032; teoretické

maximum 5403)
Zdroj dat a citace: Zeleny & Chytry (2019).
Kolonizacni schopnost
Indexy vyjadiujici koloniza¢ni schopnost taxonii ¢eské flory vytvofili Prach et al. (2017).
Hodnoty indexi pro jednotlivé taxony vypocitali z databaze 21 sukcesnich sérii (primérni i

sekundarni sukcese) zac¢inajicich na holém substratu. Tato databaze (Databaze sukcesnich

sérii, DaSS; Prach et al. 2014) obsahuje 1013 taxoni cévnatych rostlin zaznamenanych ve
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2817 fytocenologickych snimcich z tizemi Ceské republiky pofizenych v rozmanitych
biotopech a rtizné starych sukcesnich stadiich od 1 do 150 let. Rozlisuji se tyto indexy:

® [ndex kolonizacni uspésnosti v sukcesnich stadiich (ICS) vyjadiuje frekvenci taxonu v
databazi sukcesnich sérii. Tento index byl vypocitan pomoci vzorce:

ICS* =log ((SF + EGSSF) /2) + 1
kde SF je celkova frekvence taxonu v Databazi sukcesnich sérii a EGSSF je frekvence
taxonu v geograficky stratifikovaném vybéru z této databaze. Hodnoty ICS* byly
nasledné pievedeny do rozsahu od 1 (absence) do 9 (vysoka frekvence taxonu v
sukcesnich stadiich).

® [ndex kolonizacniho potencialu (ICP) zohlednuje, ze vyskyt taxonti v sukcesnich
stadiich je ovlivnén vedle jejich biologickych vlastnosti i jejich hojnosti v krajing.
Frekvence vyskytu v sukcesnich stadiich byla proto korigovana frekvenci pfislusnych
taxonti v geograficky stratifikovaném podsouboru Ceské narodni fytocenologické
databaze (CNFD; soubor 30.115 snimkt a 1935 taxont; Chytry & Rafajova 2003).
Index je vypocitan jako:

ICP = 0.5 + arctg (relEGSSF / relCNPD) / 10
kde relEGSSF je geograficky stratifikovana frekvence taxonu v Databazi sukcesnich
sérii a relCNPD je geograficky stratifikovana frekvence taxonu v Ceské narodni
fytocenologické databazi. Index je stanoven v rozsahu 1 (nizka) az 9 (vysoka
kolonizaéni schopnost). Hodnoty pod 5 tedy odpovidaji relativné pievazujicimu vyskytu
v Ceské narodni fytocenologické databazi, hodnoty nad 5 naopak relativné
pfevazujicimu vyskytu v Databazi sukcesnich sérii.

o Optimum sukcesniho stari je median doby v letech od okamziku disturbance, kdy se
taxon v pritbéhu sukcese vyskytuje. Optimum bylo stanoveno v rozsahu 1-50 rokd. Pro
taxony, jejichZ optimum bylo vyssi nez 50 rokii od posledni disturbance a nebylo
mozno je presnéji dopocitat pro maly pocCet sukcesnich stadii, je hodnota nastavena na

75 rokd.

Zdroj dat a citace: Prach et al. (2017).

RozSifeni a hojnost
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Floristicka zona
Floristické zony Zemé, kde se taxon vyskytuje podle fytogeografickych atlasti (Meusel et al.
1965, 1978, Meusel & Jager 1992). Udaje jsou pievzaty z databaze BiolFlor (Kiihn & Klotz

2002).

Kategorie

arktickd — zéna tundry severné od arktické hranice lesa

e borealni — zona severnich jehli¢natych lest (tajgy)

e severni temperatni — severni zona opadavych listnatych lesi

e jizni temperatni — jizni zona opadavych listnatych lesti

e submeridionalni — zéna suchych opadavych lesi a stepi

e meridiondlni — zona vzdyzelenych Sirokolistych a jehli¢natych lest, stepi a pousti

e subtropickd — zona savan a suchych lest se zimnim obdobim sucha

e tropicka — vlhka zona vzdyzelenych Sirokolistych lest

e australska nebo antarktickd — floristické zony jizni polokoule odpovidajici temperatni

az arktické zon¢ severni polokoule

Zdroj dat a citace: Kiihn & Klotz (2002).

Floristicka oblast

Floristicka oblast je udavéna jako kontinent nebo jeho Cast, kde se taxon vyskytuje podle
map celkového aredlu (Meusel et al. 1965, 1978, Meusel & Jager 1992). Pouzité kategorie
nejsou vzajemné diskrétni a nékteré oblasti mohou byt souc¢asti jinych oblasti (napt. Zapadni
Sibif — Sibif — Asie). Z piekryvajicich se kategorii je pro dany taxon vybrana ta, kteréa
nejlépe popisuje jeho areal nebo &ast arealu. Udaje jsou pievzaty z databaze BiolFlor (Kiihn

& Klotz 2002).

Kategorie
e Evropa e Zapadni Evropa e Karpaty
e Evropa-Zapadni e Vychodni Evropa o Kavkaz
Asie e Alpy e Asie
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Zapadni Asie Vychodni Asie Zapadni Amerika
Mala Asie Afrika Gronsko

Blizky Vychod Vychodni Afrika Austrélie, Novy
Stfedni Asie Amerika Z¢land

Centralni Asie Severni Amerika cirkumpolarni
Sibif Vychodni

Zapadni Sibit Amerika

Zdroj dat a citace: Kiithn & Klotz (2002).

Mira kontinentality

Mira kontinentality je odvozena z polohy aredlu taxonu na gradientu od oceanické zéapadni
Evropy do kontinentélni stfedni Asie. Koncepce a tidaje jsou pfevzaty z prace Berg et al.
(2017), ve které autofi revidovali pfedchozi systém indika¢nich hodnot pro kontinentalitu
(Ellenberg et al. 1991). Vétsi hodnoty na ordinélni stupnici od 1 do 9 znamenaji rozsiteni
taxonu v kontinentalnéjSich oblastech. Taxony rozsifené ve vice nez ¢tyfech regionech
pritazenych do rtiznych tiid kontinentality podle prace Jager (1968) se povazuji za
indiferentni s vyjimkou téch, jejichz dolni hranice kontinentality se nachazi v regionech

pfifazenych ke tfid¢é kontinentality 2 nebo vyssi.

Zdroj dat a citace: Berg et al. (2017).

Rozsah aredlu podle gradientu kontinentality

Rozsah aredlu taxonu podle gradientu kontinentality od oceanické zapadni Evropy do
kontinentalni stfedni Asie vyjadieny pomoci tfid kontinentality, které pro holarktickou
kvétennou oblast definoval Jager (1968). Hodnota vyjadiuje pocet sousednich regionii
pfifazenych do riznych tfid kontinentality, do nichZz zasahuje areél taxonu.

Zdroj dat a citace: Berg et al. (2017).

Vyskovy stupeii v Ceské republice



fv v

republice. U nékterych taxont jsou navic uvedeny jako extrémy i vyskové stupné, v nichz se
taxon vyskytuje vzacné mimo své hlavni vyskové rozpéti. Podhiiii odpovida sloucenému
suprakolinnimu a submontannimu stupni a hory odpovidaji slou¢enému montannimu a
supramontannimu stupni v podrobné;jsi klasifikaci vyskovych stupit vymezené v Kvétené
Ceské republiky (Skalicky 1988). Udaje jsou pievzaty z Kli¢e ke kvétené Ceské republiky
(Kaplan et al. 2019a).

Kategorie
e niZiny e hory
e pahorkatiny e subalpinsky stupeini

e podhuri

Zdroj dat a citace: Kaplan et al. (2019a).

Frekvence vyskytu v zdakladnich polich a kvadrantech sit’ ového mapovani

Pocet zakladnich poli a pocCet kvadrantli sitového mapovani sttedoevropské flory na uzemi
Ceské republiky, v nichz byl taxon zaznamenan, se generuji dynamicky z aktualnich
zaznamil v modulu s daty o rozsifeni taxont databaze Pladias. Zékladni pole maji rozmér 10
minut ve sméru zapad—vychod a 6 minut ve sméru jith—sever, coZ na 50. rovnobéZce
odpovida ptiblizné 12,0 x 11,1 km, tj. 133,2 km?. Uzemi Ceské republiky pokryvé celkem
679 téchto zakladnich poli (v€etné neliplnych pohrani¢nich poli). Kvadranty odpovidaji
zakladnim polim sitového mapovani rozdélenym na Ctvrtiny a maji rozmeér 5 minut ve
sméru zépad—vychod a 3 minuty ve sméru jih—sever, coz na 50. rovnobéZzce odpovida
piiblizné 6,0 x 5,55 km, tj. 33,3 km?. Udaje oznadené pii revizi jako chybné nebo nejisté se

nezapocitavaji.

Citace: Pladias. Databaze Ceské flory a vegetace. — www.pladias.cz.

Hojnost ve fytocenologickych snimcich 7 Ceské republiky


http://www.pladias.cz/

Miry hojnosti ve fytocenologickych snimcich vyjadiuji, jak ¢asto se taxon vyskytuje v
konkrétnich porostech a jaké v nich dosahuje pokryvnosti. VSechny tyto miry byly
stanoveny ze souboru fytocenologickych snimkii vSech vegetacnich typt, ktery byl v bfeznu
2013 exportovan z Ceské narodni fytocenologické databaze (Chytry & Rafajova 2003). Tyto
snimky byly klasifikovany do fytocenologickych asociaci expertnim systémem vyvinutym v
projektu Vegetace Ceské republiky (Chytry 2007—2013). Snimky nezatazené do Zadné
asociace byly odstranény a ze souboru snimku kazdé asociace byl vybran reprezentativni
podsoubor na zaklad¢ geografické stratifikace, ktera omezila nevyvazeny pocet snimkt z
ruznych uzemi. Z vysledného souboru obsahujiciho 30.115 fytocenologickych snimki
zafazenych do 494 asociaci byly spocitany tyto miry hojnosti:

e Frekvence vyskytu ve fytocenologickych snimcich — procenticka frekvence vyskytu
taxonu vypoctend ze vSech snimkil

e Frekvence vyskytu ve fytocenologickych snimcich s pokryvnosti nad 5 % —
procentickd frekvence vyskytu s pokryvnosti nad 5 % vypoctena ze vSech vyskyti
taxonu (snimky s absenci taxonu nebyly vzaty v tvahu)

e Frekvence vyskytu ve fytocenologickych snimcich s pokryvnosti nad 25 % —
procentickd frekvence vyskytu s pokryvnosti nad 5 % vypoctena ze vSech vyskyti
taxonu (snimky s absenci taxonu nebyly vzaty v Givahu)

e Frekvence vyskytu ve fytocenologickych snimcich s pokryvnosti nad 50 % —
procenticka frekvence vyskytu s pokryvnosti nad 5 % vypoctena ze vSech vyskyti
taxonu (snimky s absenci taxonu nebyly vzaty v tvahu)

e Primérné procenticka pokryvnost ve fytocenologickych snimcich (snimky s absenci
taxonu nebyly do vypoctu zahrnuty)

e Maximalni procentickd pokryvnost ve fytocenologickych snimcich
Citace: Chytry M. (2016) Hojnost ve fytocenologickych snimcich. — www.pladias.cz.
Pocet biotopii s vyskytem taxonu v Ceské republice
Pocet biotopti, v nichZ se taxon vyskytuje podle Gidajii z Ceské narodni fytocenologické

databaze (Chytry & Rafajova 2003) a jejich expertni revize provedené zejména pro vzacné a

taxonomicky obtizné taxony. Tento idaj je mirou ekologické amplitudy taxonu. Pouzita



klasifikace rozliSuje 88 zakladnich biotopt sdruzenych do 13 SirSich biotopti, které definuji

Sadlo et al. (2007: Appendix 1, viz také Vyskyt v biotopech). Jsou vymezeny Ctyfi miry:

Pocet uzce vymezenych biotopt s vyskytem taxonu — pocet biotopti z celkového
poctu 88, v nichz se taxon vyskytuje; taxon v téchto biotopech nemusi, ale mize mit
ekologické optimum

Pocet izce vymezenych biotopi, v nichz ma taxon optimum — pocet biotopt z
celkového poctu 88, v nichz se taxon vyskytuje a souc¢asné zde ma ekologické
optimum (mtize byt i dominantou nebo konstantni dominantou)

Pocet Siroce vymezenych biotopt s vyskytem taxonu — pocet sdruzenych biotopii z
celkového poctu 13, v nichz se taxon vyskytuje; taxon v téchto biotopech nemusi, ale
muze mit ekologické optimum

Pocet Siroce vymezenych biotopti, v nichZ mé taxon optimum — pocet sdruZzenych
biotopti z celkového poctu 13, v nichZ se taxon vyskytuje a soucasné zde ma

ekologické optimum (muze byt i dominantou nebo konstantni dominantou)

Zdroj dat a citace: Sadlo et al. (2007).

Ohrozeni a ochrana

Cerveny seznam 2017 (ndrodni kategorie ohro%eni)

Narodni kategorie ohroZeni podle Cerveného seznamu cévnatych rostlin Ceské republiky z

roku 2017 (Grulich 2017). Tyto kategorie, zavedené v piedchozich vydanich Cerveného

seznamu, jsou podobné kategoriim pouZzivanym pro Cervené seznamy IUCN, piesné€ jim

vSak neodpovidaji. Hlavni kategorie ,,A* zahrnuje taxony vyhynulé nebo nezvéstné, zatimco

hlavni kategorie ,,C* zahrnuje taxony ohrozené vcetné vzacnéjsich taxonii vyzadujicich

pozornost a nejasnych pripadi.

Kategorie

Al — vyhynuly taxon
A2 —nezvéstny taxon

A3 — vyhynuly nebo nezvéstny taxon (nejasny piipad)



C1b — kriticky ohroZeny taxon, vzacny a ustupujici

Clr — kriticky ohrozeny taxon, vzacny

C1t — kriticky ohrozeny taxon, ustupujici

C2b — siln¢ ohrozeny taxon, vzacny a ustupujici
C2r — siln€ ohrozeny taxon, vzacny

C2t — silné€ ohrozeny taxon, ustupujici

C3 — ohrozeny taxon

C4a — vzéacngjsi taxon vyzadujici pozornost
C4b — vzacnéjsi taxon, nejasny piipad

taxon neni zafazen do Cerveného seznamu

Zdroj dat a citace: Grulich (2017).

Cerveny seznam 2017 (kategorie ohrofeni IUCN)

Mezinarodni kategorie ohroZeni podle IUCN stanovené v Cerveném seznamu cévnatych

rostlin Ceské republiky z roku 2017 (Grulich 2017). Taxony byly do t&chto kategorii

zatazeny s ohledem na mezinarodné uznavana pravidla (IUCN 2012, 2014) a pon€kud se lisi

od narodnich kategorii tradi¢n¢ pouzivanych v Ceské republice. Do narodniho ¢erveného

seznamu jsou zafazeny jen taxony s uréitou mirou skute¢ného nebo mozného ohrozeni,

zatimco u nezarazenych taxont se predpoklada, Ze jsou bez ohroZeni. Proto byly taxony

nezatfazené do ¢erven¢ho seznamu v databazi oznaceny jako LC(NA) — malo dotceny (neni

zatazen do Cerveného seznamu).

Kategorie

EX — vyhynuly nebo vyhubeny
RE — regionaln¢ vyhynuly nebo
vyhubeny

CR — kriticky ohroZeny

EN — ohroZeny

VU - zranitelny

NT — téméft ohroZeny

LC — malo dotceny

LC(NA) — mélo dotceny (neni
zatazen do Cerveného seznamu)
DD - taxon, o némz jsou
nedostatecné udaje

NA — nevhodny pro hodnoceni
NE — nevyhodnoceny



Zdroj dat a citace: Grulich (2017).

Zakonnd ochrana

Zéakonna ochrana se v Ceské republice vztahuje na zv1a§té chranéné druhy, coZ jsou vzacné,
ohrozené a védecky nebo kulturné vyznamné taxony zahrnuté v ptiloze II vyhlasky €.
395/1992 Sb. Zahrnuji 487 taxoni cévnatych rostlin rozdélenych na kriticky ohrozené, siln¢

ohroZené a ohrozené.

Kategorie
e kriticky ohrozeny taxon e ohrozeny taxon
e silné ohrozeny taxon e taxon neni zdkonem chranény

Zdroj dat a citace: Vyhlaska Ministerstva zivotniho prostfedi ¢. 395/1992 Sb.



