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Abstract: The Charales (stoneworts) are an ancient monophyletic group with conserved features same in ancesters 
as well as in present representatives. They are considered to be closely related to the ancestors of land plants. The 
taxonomy of Charales was delimitated on the basis of morphology and later by fossil characters as well. Nowadays, 
the higher taxa are relatively well defined and their delimitation is supported by molecular analyses. However, the 
situation is more problematic at subgeneric levels. The appearance often depends on the environmental conditions 
that can produce broad morphological variation. The last report on Charales in Bohemia was a checklist of taxa 
and their distribution along with ecological requirements (vilhelm 1914). Although about the research history 
and the species diversity in Bohemia from the 19th century are well recorded, there is little information from the 
18th and 20th centuries. We have compiled here all historical and current data about the distribution of all members 
of Charales in the Czech Republic along with information on their ecological preferences. This paper presents a 
list of 26 species of the four genera of charophytes found in waters of the Czech Republic. The species have been 
distributed in over 1000 localities. 
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Introduction

The Characeae (Charophyceae, Charophyta), 
commonly known as stoneworts, are ancient 
monophyletic group with conserved features in 
their morphology (Garbary et al. 1993, mCCourt 
et al. 1996, Feist & Feist 1997). The organization 
of body and life cycle of the Characeae are 
distinctive (Printz 1927, DangearD 1933, irvine 
&  John 1984), but plants, particularly in the genus 
Chara vaillant, have often been mistaken for 
aquatic phanerogams, especially for underwater 
horsetail. The species and infraspecific concepts 
have been delimitated on the basis of vegetative 
morphology and characteristic oospore wall 
ornamentations (WooD 1962, leiCht et al. 1990). 
Currently the taxonomy of Charales is well 
supported by molecular analyses (Sakayama et al. 
2002, Sakayama 2008). 

This paper is presenting main concepts in 

the taxonomy of charophytes. Based on the data 
in the literature, two complementary approaches 
are presented: the first, concerning charophyte 
morphology and life history and the second, 
current molecular achievements.   

We have compiled all historical and current 
data about the distribution of localities reported for 
all members of Characeae in the Czech Republic 
along with information on their basic ecological 
preferences. 

Fossil evidence 

The resistant walls of oospores, deposited in 
sediments, allow Charales to be used in the 
reconstructions of climatic and ecological 
conditions (ProCtor 1975, haas 1994, martín-
Closas 2003, Zatoń et al. 2005, hutoroWiCz 
2006). The presence of fossilized oogonia 
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(gyrogonites) indicates the origin of this group 
in the Late Silurian (GrambaSt 1974, khan & 
sarma 1984, meiers et al. 1999). Landeyran 
charophytes (deposited near the southern part of 
the French Massif Central) exemplify the oldest 
record of heterogamy and bisexuality (Feist 
& FeiSt 1997). The phylogenetic relationships 
among Paleozoic taxa on the basis of presence 
and morphology of utricles (ancestral generative 
organs) were proposed by Feist et al. (2005). Some 
morphological studies of gyrogonites demonstrate 
that there is a tendency to simplify reproductive 
organs, e.g. to reduce the number of tube cells and 
to modify their orientation during the evolution 
(GrambaSt 1974, mCCourt et al. 1996, graham 
& Wilcox 2000). mCCourt et al. (1996) indicates 
on the basis of characteristic morphology of 
fossil Characeae that the tribe Chareae and 
Nitelleae could be derived from subfamilies 
Porocharoideae and Stellatocharoideae. On the 
contrary, Feist et al. (2005) regard Eocharaceae as 
ancestral evolutionary lineage of Characeae. The 
basal position of the genus Nitella agarDh in the 
frame of Charales is supported by the similarity of 
morphological features with Paleonitella, which 
is the oldest species of charalean algae (mCCourt 
et al. 1996). 

Taxonomic delimitation 

In the 20th century, Charophyta were classified 
as green algae (Chlorophyta). The investigations 
of Charophyta by steWart & mattox (1975), 
based on morphology and comparative cytology, 
showed that the group of Chlorophyta should 
be divided into two classes: the Chlorophyceae 
and Charophyceae. According to their study, the 
Charophyceae included not only the Charales 
but also other groups of green algae such as the 
Zygnematales and Coleochaetales. Nowadays the 
Charophyta group is referred as the Streptophyta 
including orders Chlorokybales, Klebsormidiales, 
Coleochaetales and Charales (mattox & 
steWart 1984). On the basis of morphological, 
ultrastructural and molecular analyses, particularly 
the Charales and Coleochaetales are considered to 
be closely related to the ancestor of land plants 
(GrambaSt 1974, miShler & churchill 1985, 
Surek et al. 1993, mCCourt 1995, melkonian 
& Surek 1995, martín-Closas 2003). However, 
their relationships with higher plants have still 
not been fully resolved (mattox & SteWart 1984, 

mCCourt et al. 1995). The molecular analyses 
(18S rRNA, 5S rRNA and Rubisco (rbcL) gene) 
supported only the position of the Charales as a 
sister taxon of land plants (Graham 1993, Surek 
et al. 1993, mCCourt et al. 1996, karol et al. 
2001). 

The order Charales contains one family with 
six genera divided into two tribes Chareae [Chara 
linnaeus, Lamprothamnium J. groves, Nitellopsis 
hy, Lychnothamnus (ruPr.) leonharDi] and 
Nitelleae [Nitella agarDh, Tolypella (a. br.) 
leonharDi]. This system was created on the 
basis of the morphology (WooD 1962, Wood & 
imahory 1965) and later supported by analyses 
of fossil characters, especially by the appearance 
of fossil gametangia (gyrogonites) (GrambaSt 
1974). Subsequently some authors expressed 
doubts about the delimitation (validity) of some 
genera within Characeae, e.g. doubts about the 
monophyly of the genus Tolypella or about the 
relationships among Chara, Lamprothamnium and 
Lychnothamnus (soulié-märsChe 1989, FeiSt & 
GrambaSt-FeSSard 1991). According to mCCourt 
et al. (1996) the members of the tribe Chareae 
form monophyletic group, whereas Nitella and 
Tolypella do not correspond to the monophyletic 
tribe Nitelleae. On the basis of the morphology, 
molecular analyses and chromosome studies 
Tolypella is a distinct genus (saWa 1974, saWa 
& Frame 1974, mCCourt et al. 1996, meiers et 
al. 1999) and although Lychnothamnus is a sister 
taxon to Nitellopsis, it is not closely related to 
Chara (mCCourt et al. 1996). 

More problematic is the classification at 
lower species level (Wood & imahory 1965) 
mainly considered oospore wall ornamentations 
to be a crucial diagnostic feature at the species and 
infraspecific levels. On the basis of morphological 
similarities, they reclassified many taxa that had 
been previously accepted as a species to the 
infraspecific rank. The current studies indicate that 
some of the infraspecific taxa defined by Wood & 
imahory (1965) should be recognized as distinct 
species (John et al. 1990, mukherjee & ray 1993, 
ray et al. 2001, mandal & ray 2004, Sakayama et 
al. 2006). Although there are a lot of evidence that 
oospore wall ornamentation in the genus Nitella is 
a useful guide to species determination, it is not so 
sufficient taxonomic criterion for species of Chara 
(john & moore 1987, Casanova 1991, Casanova 
1997, Sakayama et al. 2002, abrol & bhatnaGar 
2006, Sakayama et al. 2006, Casanova 2007). The 
problem of delimitation at lower taxonomic levels 



should be solved using combination of scanning 
electron microscopy (SEM) applied on the oospore 
morphology, general morphology and molecular 
analyses based on 18S rRNA and Rubisco (rbcL) 
gene sequences (john & moore 1987, Sakayama 
et al. 2002, mandal & ray 2004, kapralov & 
Filatov 2007, Sakayama 2008). 

Diagnostic features

In spite of modern approaches the morphological 
features (see in Figs 1–12) still play crucial role 

in determination of Charales. The two tribes 
Chareae and Nitelleae are distinguished by the 
number and arrangement of the coronula cells at 
the apex of the oogonium. The coronula consists 
of five cells arranged in one tier in the Chareae, 
whereas two tiers (each with five cells) are typical 
for the Nitelleae. The second difference between 
Chareae and Nitelleae is the construction of rays 
in the whorls. In the tribe Chareae the main axis 
supports whorls of simple branchlets at the nodes, 
in case of Nitelleae the whorls are made up of 
rays which may be simple or divided. Another 
distinguishing feature for Chareae and Nitelleae 

Figs 1–12. The morphology of Charales: the main stem is composed of nodes with whorls of branchlets and internodes (Fig. 1; 
after krauSe 1997), basal part is formed of rhizoids (Fig. 2; after dąmbSka 1964).  Surface of the stem is covered with cortical 
and spine cells (Fig. 3; after krauSe 1997). The stipuloide cells (Fig. 4; after dąmbSka 1964) are arranged at the basis of the 
branchlet whorls at the nodes. The presence of the features mentioned above varies from species to species. The cortex of the 
stem is formed of longitudinally arranged rows of cells with the spine cells organized solitarily (Fig. 4) or in clusters (Fig. 5; 
after krauSe 1997). The cells are of various appearances (e.g. elongated, shortened). The unique reproductive organs (Fig. 6; 
after krauSe 1997), antheridia (Fig. 7; after dąmbSka 1964) and oogonia (Fig. 8; after dąmbSka 1964) occur in association with 
bracteoles at the whorls of branchlets. Both gametangia are wrapped in protective cells with specific ornamentation. Mature 
oogonia (Fig. 9; krauSe 1997) are brown or black and contain only one egg cell, whereas antheridia are bright orange due 
to the carotenoid layer and contain thousands of biflagellate spermatozoids. The zygote with protective cells is formed after 
the fertilization. As another type of reproduction is usage of special vegetative branchlets originated in either nodal complex 
or white star-shaped (Fig. 10; dąmbSka 1964) or spherical structures (bubils; Fig. 11; after dąmbSka 1964). The prochara 
(prothallus; Fig. 12; after vilhelm 1914) is formed after the fertilization or the asexual reproduction. 
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is presence or absence of corticated cells. The 
members of the Chareae may be ecorticated 
or corticated, whereas the members of the tribe 
Nitelleae are always ecorticate. 

The presence of bract cells and double row 
of stipuloides and stem covering with cortical 
and spine cells are typical for many Chara 
species. The plants can sometimes be encrusted 
by calcium carbonate. The features of the three 
Nitellopsis species include absence of stipuloides 
and cortex, but the presence of the starch-storage 
organs (bubils) with a typical appearance (white 
colour and star or spherical shape). The cortex, 
stipuloides, spine cells and bract cells are absent in 
genus Nitella (53 species, 200 infraspecific taxa) 
and Tolypella (two species and ten infraspecific 
taxa). The rays of Nitella may consist of one 
to three cells, whereas the rays of Tolypella are 
always multicellular. The Tolypella species 
may accumulate lime (like Chara) and become 
encrustated. 

General ecological demands 

Members of Charophyta are recorded from both 
freshwater habitats and brackish waters (krauSe 
1997). However, according to some studies (e.g. 
elliott 1984) some of the ancestral forms (e.g. 
Karspinskya) were marine. At the present time, 
salinity is regarded as limiting factor for survival 
of charalean algae (dąmbSka 1964). Charophytes 
form part of submerged vegetation in permanent or 
temporary lakes, pools, streams and rivers. They 
also can be found in calceorus rich fens (Gąbka 
2007, urbaniak et al. 2008). The majority of the 
species are known from the temperate zone, but they 
endure polar conditions as well. Environmental 
factors (e.g. water temperature and chemistry, 
light and altitude) have a considerable impact on 
the distribution of Charophytes (e.g. dąmbSka 
1964, krauSe 1981, haas 1994, blindoW 1992, 
blindoW & langangen 1995, pełechaty et al. 
2004, Gąbka et al. 2007, boSZke & bociąG 2008). 
Much attention in present research is paid to the 
interrelation of charophytes with phytoplankton 
(sCheFFer 1989, ScheFFer & jeppenSen 1998, 
sCheFFer 2001). In shallow waters charophytes 
meadows suppress growth of phytoplankton and 
influence water quality, especially impacting on 
transparency (van den berG et al. 1998, van Den 
berG et al. 1999). 

Charophytes occur in both mildly acid 

and alkaline waters (pH 7–8). The pH limit 
ranges from 5 (Chara globularis, olsen 1944) 
to 9.5 (Chara braunii, Corillon 1975). Nitelleae 
prefer pH 6–8 and Chareae prefer the pH range 
7–9 (dąmbSka 1964). Phosphorus, iron oxide 
and calcium carbonate are other abiotic factors 
influencing charophyte growth and abundance. 
However, the knowledge about sediment and 
elemental requirements of Charophyta is poor 
(vilhelm 1914, dąmbSka 1964, grant et al. 
1971, grant 1990, haas 1994, torn et al. 2004). 
Generally, the appearance of the thallus or plant 
depends on the environmental conditions under 
which they are growing (migula 1897, WooD & 
imahory 1965, Corillion 1975, bonniS & GrillaS 
2002, boSZke & bociąG 2008).

History of the research in Czech Republik

Most of the genera and species have been 
described during the last five centuries by many 
authors: e.g. bauhin (1620), vaillant (1721), 
linnaeus´(1753), agarDh (1824), braun (1849), 
ruPreCht (1845), leonharDi (1863), groves 
(1916), hy (1889) and vilhelm (1914). 

The first references on Charophyta in 
Bohemia were recorded by Presl (1846) and 
ganterer (1847). However, they both mentioned 
only a few improperly defined species without 
any evidence about their distribution and 
ecological demands. The first information about 
charophytes comes from herbarium materials 
from 1802 (Moravia). A more elaborate (complex) 
study focused on the genus Chara and Nitella 
was published by oPiz (1852). He recognised 
7 species of charophytes in Bohemia. The first 
detailed investigation of Charales was released by 
leonharDi (1863). He pointed out the mistakes 
in Opiz´s characterization of genus Chara and 
Nitella and proposed a list of species in Bohemia 
(16 species). ČelakovSký (1878, 1887), braun 
(1876) and hora (1883) were also interested in 
Charales in Bohemia. Occurrence of charophytes 
in Bohemia was presented in Die Characen 
Deutschlands, Ősterreichs und Schweiz (1897) 
by migula. Based on prior publications migula 
(1897) gathered and summarized information 
about 19 species of charophytes. The most recent 
report focusing on Charales species diversity and 
distribution in the Czech Republic along with 
ecological demands was a checklist of Charales 
species published by vilhelm (1914, 1922, 1925). 

4                                                                            Caisová & Gąbka: Charophytes in the Czech Republic



vilhelm (1914) recognised 22 species from 
genus Chara, Nitella, Nitellopsis and Tolypella 
on the basis of modern species concepts. He 
also recognised existence of such taxa as Chara 
hippeliana (vilh.) r. D. W., Ch. pannonica vilh. 
and Ch. bohemica (vilh.) r. D. W. 

Chara braunii gm., Ch. vulgaris l., Ch. 
globularis thuill. and Nitella opaca (bruZ.) aG. 
were widespread species in the whole Bohemia 
during 19th century and at the beginning of 20th 
century, Chara braunii was recorded especially 
in Třeboň region (vilhelm 1914). Whereas Ch. 
aspera Deth. ex WillD., Ch. canescens Desv. et 
lois. in lois., Ch. contraria A. Br. ex kütZ., Ch. 
hispida l., Nitella capillaris (krok.) J. groves 
et bullock-WebSter, N. gracilis (sm.) ag. and 
Tolypella glomerata (Desv. in lois.) r. D. W. 
were restricted to central Bohemia (Kralupy, 
Neratovice and Prague regions) and northern 
Bohemia. Chara delicatula ag., Nitella syncarpa 
(thuill.) Chev., N. flexilis (l.) ag., N. mucronata 
(a. br.) miq. and Tolypella prolifera (ziz. ex a. 
br.) r. D. W. were recorded rarely (leonharDi 
1863, ČelakovSký 1876, vilhelm 1914).

Although we have a lot of records about the 
distribution and ecological demands of Charales 
in Bohemia from the 19th century (hansgirg 
1892, lhotSký & rosa 1955, poulíČková et al. 
2004), there is poor knowledge from the 18th and 
20th centuries, because only a few people were 
interested in Charales (lhotSký & rosa 1955, 
huSák 1985, huSák 2001, dąmbSka, hejný 
and Prague herbarium materials). According to 
leonharDi (1863) and vilhelm (1914, 1922) more 
than 40% of species of Charophytes distributed in 
Europe (krauSe 1997, blaženČić et al. 2006) were 
recorded in Bohemia. Our revision of herbarium 
materials makes it also possible to identify a 
taxon new to Czech – Chara polyacantha (a. 
br.). krauSe (1997) and blaženČić et al. (2006) 
present the River Labe basin as the region with 
the highest abundance of Charales. However, 
they pointed out the decrease of localities as 
well. Drainages and climate changes (drying and 
freezing of corresponding habitats) and primary 
eutropication are probably the main causes of the 
decline of Charophyta. 

Species diversity in the Czech Republic

Data for present paper has been gathered from 
numerous literature results, revision of herbarium 

materials and our field research (eg. Caisová et 
al. 2007). We have studied specimens from the 
following herbarium collections from Czech: 
(National Muzeum in Prague, The Moravian 
Museum, Museum of Central Bohemia in 
Roztoky near Prague and private collections) and 
Poland: Poznań (dąmbSka collection, placed in 
Deparment of Hydrobiology, Adam Mickiewicz 
University). The charophyte species were 
determined according to the dąmbSka’S (1964) 
and krauSe’S (1997) identification keys and data 
reported by vilhelm (1914). 

Twenty six of the 63 known species of 
charophytes in Europe have been found in waters 
of the Czech Republic (krauSe 1997, blaženČić 
et al. 2006). Charophyte species found so far are 
representatives of four of the six known genera in 
Europe (Chara, Nitella, Nitellopsis and Tolypella). 
Characeae were found in over 1000 different 
localities. We present complete check list of 
charophytes from Czech. Nowadays, members of 
Charales in the Czech Republic are classified into 
five categories according to frequency of their 
occurrence (huSák, pers. comm.): Vanishing 
species: Chara intermedia, Chara polyacantha, 
Chara rudis, Chara tomentosa, Nitella tenuissima, 
Nitellopsis obtusa, Tolypella intricata, Tolypella 
prolifera; Critically endangered species: 
Chara canescens, Chara gymnophylla, Nitella 
batrachosperma, Nitella capillaris, Nitella 
mucronata, Tolypella glomerata; Highly 
endangered species: Chara aspera, Chara 
connivens, Chara contraria, Chara delicatula, 
Nitella gracilis, Nitella syncarpa; Endangered 
species: Chara braunii, Chara hispida, Nitella 
opaca; Common species: Chara globularis, 
Chara vulgaris, Nitella flexilis (vilhelm 1914, 
lhotSký & roSa 1955, huSák 2001, poulíČková 
et al. 2004, herbarium material, private collections 
and original data). 

Four species in the Czech Republic are 
noted as especially rare and endangered in 
Europe: Nitella tenuissima (Desv.) kütZ., N. 
batrachosperma (reiCh.) A. Br., Chara connivens 
salzm. ex a. br. and C. polyacantha (krauSe 
1997, blaženČić et al. 2006, urbaniak et al. 
2008). 

Nowadays research on the distribution and 
ecology of charophytes in the Czech Republic 
can specify types of habitat of individual species. 
It should be emphasized that ponds, small water 
reservoirs, river and brackish waters are especially 
important for preservation of biodiversity of 
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charophytes in Czech. Ecological demands of 
Charales in the Czech Republic are summarized 
in Table 1. 

There are indications that species that are 
rare in the Czech Republic may occur sporadically, 
but have a wider distribution within Europe e.g. 
Nitella mucronata (Grulich & vydrová 2006, 
Caisová et al. 2008). Generally, there is only poor 
knowledge about the distribution of Charales in 
Bohemia. Further research of Charales species 
is needed to develop deeper knowledge of their 
morphology, ecological requirements and their 
distribution in the Czech Republic.

Species description

Nomenclature is adjusted according to krauSe 
(1997) and synonyms selected for this review 
are that frequently used in database of published 
records from Czech Republic (poulíČková et al. 
2004). Other synonyms see in Wood & imahori 
(1965) and krauSe (1997).

The morphology of charophytes have been 
described according to vilhelm (1914), dąmbSka 
(1964), krauSe (1997) and confirmed species from 
herbarium materials. The main known ecological 
requirements for each species are summarized 
in Table 1 (vilhelm 1914, dąmbSka 1964, haas 
1994, krauSe 1997 and huSák pers.comm,). 

Chara aspera Deth. ex WillD., Ges. Naturf. 
Freunde, 3: p. 298, 1809; Figs 13–21.
 Synonyms: Chara aspera f. longispina mig., Rabenh. 
Krypt. Fl., p. 661, 1897, incl.; Chara aspera f. 
brevispina a. br. in vilhelm, Mém. Soc. Roy. Sci. 
Boheme, p. 146, 1914, incl.;  Chara aspera f. brevifolia 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 147, 1914, 
incl. – Wood & imahori, 1965: p.162.

The appearance varies widely (Figs 14–15, 21). 
Stem: up to 5–40 cm tall, slender, brown, grey 
to green, heavily incrustated (from freshwater) 
or without incrustation (from brackish water). 
Cortex: triplostichous, isostichous to tylacanthous. 
Spine cells: usually solitary or in clusters of 2–3, 
the size of axis diameter or longer, acute (Figs 
18–19). Stipulodes: in 2 well developed rows, 
acuminate (Fig. 18). Internodes: firm, corticated, 
1–3 (4) times the length of the branchlets (Fig. 
14). Branchlets: 6–8 (11) branchlets in a whorl 
(Fig. 15), upper 1–2 segments may be ecorticated. 

Terminal cells of branchlets: reduced. 
Bracteoles: longer than the oogonium. Plants 
dioecious. Gametangia: separate or conjoined 
at lowest 3–4 branchlet nodes, without mucus. 
Oogonia: solitary, 600–1000 x 400–700 μm 
(Fig. 16), mature oospores dark brown to black 
colour with marked stripes and granulated (Fig. 
17). Antheridia: solitary and smaller (Fig. 16). 
Bulbils: unicellular, whitish, clustered and singly 
or most often 2-4, common (Fig. 20). 
Ecology: Fresh (especially calcareous) and 
brackish waters, mainly in shallow fishponds, 
drainage canals, lakes and peat lands. 
Distribution: Common in Europe, North Africa 
(dąmbSka 1964, Wood & imahory 1965, krauSe 
1997). It has been reported from southern Asia and 
North America. Not yet known from Australia and 
South America (Wood & imahory 1965, krauSe 
1997). There have been local sightings also (20 
sites) in the Czech Republic (Fig. 13). 

Fig. 13. Distribution of Chara aspera in the Czech Republic 
(scale bar 100 km; for localities see attachment).

Chara braunii Gm., Fl. Badens. Alsat. (Suppl.), 
4: p. 646, 1826; Figs 22–29.
Synonyms: Chara coronata ziz ex biSchoFF, Krypt. 
Gewächse, p. 1, 1828; Chara braunii f. maxima mig., 
Rabenh. Krypt. Fl., p. 329, 1897, incl.; Chara braunii 
f. laxior vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 94, 
1914, incl.  –  Wood & imahori, 1965: p. 257; krauSe, 
1997: p. 117.

Stem: up to 3–20 (50) cm tall, slender or robust, 
weakly branched, pale to brownish green, 
transparent, usually without incrustation (Figs 
23–24). Cortex: ecorticated species. Spine-
cells: absent. Stipulodes: in a single whorl, 
well developed (Fig. 26). Internodes: slender, 
uncorticated, variable in length (Fig. 23). 
Branchlets: 6–11 in a whorl (Fig. 23), upper 
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Figs 14–21. Chara aspera [(14, 17–19) after krauSe (1997); (15–16, 20) after dąmbSka (1964); (21) orig. Caisová]: (14–15, 
21) macroscopic habitus; (16) branchlet node with oogonia and antheridia; (17) oospore; (18) stipulodes and spines; (19) 
internode cross-section; (20) bubils. Scale bars 0.2 cm (Fig. 20), 0.5 cm (Figs 16–19) and 1 cm (Figs 14, 15, 21).

1–2 short. Terminal cells of branchlets: slightly 
reduced, sharp, forming tiny terminal corona or 
mucro (Fig. 25). Bract cells: shorter than the 
oogonium. Plants monoecious. Gametangia: 
conjoined at 2-3 lowest branchlet nodes, without 
mucus. Oogonia: solitary or 2–3 together, 510–
850 x 375–530 μm (Figs 26–28), mature oospores 
dark brown to black colour with marked stripes 
and slightly granulated (Fig. 29). Antheridia: 2-3 
together or solitary, 300 μm in diameter (Figs 26–
27). Plants very richly fertile.   
Ecology: Mainly in fish keeps and shallow 
fishponds with sand, silt or clay bottom. 
Distribution: Worldwide, records from Australia, 
North and Central America, Asia and Europe 
(dąmbSka 1964, Wood & imahory 1965, krauSe 
1997). In Europe it has been very widely reported 
from Germany, Slovakia, Austria, Denmark, 
Poland, Finland, Norway, Sweden, Russia, Greece, 
Albania and Iberian Peninsula (Wood & imahory 
1965, krauSe 1997 and urbaniak 2007a,b). In 
the Czech Republic, more than 50 sites have been 

Fig. 22. Distribution of Chara braunii in the Czech Republic 
(scale bar 100 km; for localities see attachment).
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Chara canescens Desv. et lois. in lois., 
Deslong., Not. Pl. Fl. France., p. 139, 1810; Figs 
30–37.
Synonyms: Chara crinita Wallroth, Ann. Bot., p. 
190, 1815. – Wood & imahori, 1965: p. 154; krauSe, 
1997: p. 64. 

The appearance varies widely (Figs 31–33, 37). 
Stem: up to 5–50 cm tall, slender, pale green, 
without incrustation or poorly incrustated. 
Cortex: haplostichous.  Spine cells: in clusters, 2 
times longer than the axis of the diameter, density 
acuminates (Figs 33, 36–37). Stipulodes: in 2 well 
developed rows, acuminate (Fig. 36). Internodes: 
firm, 2–4 times the length of the branchlets (Figs 
31, 33). Branchlets: 5–10 branchlets in a whorl, 
5–8 segments, and end cells may be encortcated 
(Fig. 33). Terminal cells of branchlets: slightly 
reduced. Bracteoles: well developed, shorter 
than the oogonium. Plants dioecious or rarely 
monoecious. In Czech only female plants are 
found. Gametangia: solitary or conjoined at 
all branchlet nodes, without mucus. Oogonia: 
solitary or geminate, 550–850 x 278–550 μm 
(Fig. 34), mature oospores dark brown to black 
colour with marked stripes (Fig. 35). Antheridia: 
smaller than oogonia, 500–700 μm in diameter 

Figs 23–29. Chara braunii [(23, 25–27) after Wood & imahory (1965); (24, 28–29) after krauSe (1997)]: (23–24) macroscopic 
habitus; (25–28) branchlet node with oogonia and antheridia; (29) oospore. Scale bars 0.2 cm (Fig. 28), 0.5 cm (Figs 25, 27, 
29) and 1 cm (Figs 23–24, 26).

Fig. 30. Distribution of Chara canescens in the Czech 
Republic, scale bar 100 km. For description of localities see 
attachment.

(Fig. 34).
Ecology: Only in brackish shallow waters. 
Distribution: Worldwide, records from South 
America, Africa, Asia, Europe (dąmbSka 1964, 
krauSe 1997, blaženČić et al. 2006). In Europe it 
has been reported from Germany, Italy, Hungary, 
Slovakia, Spain, Poland and France and from 
Balkan, and it is also known from a few localities 
in Norway, Sweden and Denmark (krauSe 1997). 
There have been local sightings from 8 sites also 
in the Czech Republic (Fig. 30). 
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Figs 31–37. Chara canescens [(34) after Wood & imahory (1965); (31–33, 35-36, 37) after krauSe (1997); (37) orig. Caisová]: 
(31–33, 37) macroscopic habitus; (34) morphology of oogonia and antheridia; (35) oospore; (36) stipulodes and spines. Scale 
bars 0.5 cm (Figs 34–36) and 1 cm (Figs 31–33, 37).

Chara connivens salzm. ex a. Br., Fl., 18: p. 73, 
1835; Figs 38–46.
Synonyms: Wood & imahori, 1965: p. 176 ; krauSe, 
1997: p. 91.

Stem: up to 9–40 cm tall, slender, yellow or 
grey to green, lightly incrusted (Figs 39–41). 
Cortex: triplostichous and isostichous; Spine 
cells and stipulodes: reduced papiliform (Figs 
45–46). Internodes: firm, corticated, 1–2 (6) 
times the length of the branchlets (Figs 39–40, 
45). Branchlets: 6–10 in a whorl, short, strongly 
connivent (Figs 40–41), 8–10 segments, upper 1–2 
may be ecorticated. Terminal cells of branchlets: 
reduced. Bracteoles: shorter than the oogonium. 
Plants dioecious. Gametangia: solitary at 1–4 
lowest branchlet nodes, without mucus. Oogonia: 
solitary, 675–750 x 150–180 μm (Figs 42–43), 
mature oospores dark brown to black colour with 
marked stripes and slightly granulated (Fig. 44). 
Antheridia: solitary, clear orange and large, up to 

1 000 μm in diameter (Fig. 42). 
Ecology: Brackish waters and occasionally in 
fresh eutrophic waters with higer conductivity.
Distribution: Worldwide, Africa, Asia and 
Europe (dąmbSka 1964, Wood & imahory 1965, 
krauSe 1997). In Europe it has been reported 
from Germany, Slovakia, France, Spain, Portugal, 

Fig. 38. Distribution of Chara connivens in the Czech 
Republic (scale bar 100 km; for localities see attachment).  
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Poland, Great Britain, Irland and Balkans (WooD 
& imahory 1965, krauSe 1997, blaženČić et al. 
2006). In the Czech Republic has been reported to 
be relatively common species (17 sites) (Fig. 38). 

Chara contraria a. Br. ex Kütz., Phyc. Germ., p. 
258, 1845; Figs 47–55.
Synonyms: Chara contrania f. communis mig., 
Rabenh. Krypt. Fl., p. 443, 1897, incl.; Chara contrania 
f. bohemica vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 100, 1914, incl.; Chara contraria f. brachyphylla 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 99, 1914, 
incl.; Chara contraria f. leptosperma vilhelm, Mém. 
Soc. Roy. Sci. Boheme, p. 102, 1914, incl.; Chara 
contraria f. polysperma vilhelm, Mém. Soc. Roy. Sci. 
Boheme, p. 98, 1914, incl.; Chara contraria f. turfosa 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 99, 1914, 

Figs 39–46. Chara connivens [(39, 42, 45–46) after dąmbSka (1964); (40–41, 43–44) after krauSe (1997)]: (39–41) macroscopic 
habitus; (42–43) branchlet node with oogonia and antheridia; (44) oospore; (45) internodes; (46) internode cross-section. Scale 
bars 0.2 cm (Fig. 43), 0.5 cm (Figs 42, 44, 46) and 1 cm (Figs 39–41, 45).

incl.; Chara contraria v. hispidula f. leptosperma a. 
br. in vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 101, 
1914, incl. – Wood & imahori, 1965: p. 92; krauSe, 
1997: p. 83.

The appearance varies widely (Figs 48–50). 
Stem: up to 5–20 (90) cm tall, slender, grey, 
brown to dark green, usually strongly incrusted. 
Cortex: diplostichous, tylacanthous. Spine cells: 
solitary, often short or papilliform (Figs 50, 55). 
Stipulodes: short in 2 rows (Fig. 54). Internodes: 
firm, corticated, 2–4 times the length of the 
branchlets (Figs 49–50, 54). Branchlets: 7–10 in 
a whorl (Figs 48–50), 4–7 segments, usually with 
a few segments completely ecorticated. Terminal 
cells of branchlets: conical or slightly reduced. 
Bracteoles: usually longer than the oogonium. 
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Plants monoecious. Gametangia: separate, 
geminate or conjoined at each 1–4th branchlet 
nodes, without mucus. Oogonia: solitary or 
geminate, incrusted, 645–975 x 375–575 μm 
(Figs 51–52), mature oospores dark brown to 
black colour with marked stripes and granulated 
ornamentation (Fig. 53). Antheridia: small, up to 
400 μm in diameter (Figs 51–52). 

Fig. 47. Distribution of Chara contraria in the Czech 
Republic (scale bar 100 km; for localities see attachment).

Figs 48–55. Chara contraria [(48, 51–52, 54–55) after dąmbSka (1964); (49–50, 53) after krauSe (1997)]: (48–50) macroscopic 
habitus; (51–52) branchlet node with oogonia and antheridia; (53) oospore; (54) internodes, stipuloides; (55) internode cross-
section. Scale bars 0.5 cm (Figs 51–55) and 1 cm (Figs 48–50).

Ecology: Calcium-rich freshwater reservoirs with 
sand or mud bottom and fish keeps, occasionally 
in brackish ecosystems. 
Distribution: Worldwide, records from South 
and Central America, Australia, Asia and Europe 
(dąmbSka 1964, Wood & imahory 1965, krauSe 
1997). In Europe it has been commonly reported 
from e.g. Germany, Slovakia, Austria, Poland, 
Denmark and France (Wood & imahory 1965, 
krauSe 1997). In the Czech Republic it has been 
recorded from 24 sites (Fig. 47). 
   
Chara delicatula aG., Syst. Alg., p. 130, 1824; 
Figs 56–64.
Synonyms: Wood & imahori, 1965: p. 183; krauSe, 
1997: p. 89.

The appearance varies widely (Figs 57–59). 
Stem: up to 25 cm tall, slender, pale to dark green, 
moderately incrustated, often in clumps. Cortex: 
regular triplostichous. Spine cells: solitary, short 
or papilliform (Fig. 64). Stipulodes: in 2 rows, 
upper row well developed and acute, lower 
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small and papilliform (Fig. 64). Internodes: 
firm, corticated, 1–2 (5) times the length of the 
branchlets (Figs 58, 64). Branchlets: 6–9 in a 
whorl, straight to incurved, upper 1–3 may be 
ecorticated. Terminal cells of branchlets: conical 
or sharp, slightly reduced. Bracteoles: 1–2 times 
longer than the oogonium. Plants monoecious. 
Gametangia: conjoined or sejoined at lowest 
1–3(4) branchlet nodes, without mucus. Oogonia: 
solitary, 750–1000 x 500–675 μm (Figs 61–62), 
mature oospores dark brown to black colour with 
market stripes, granulate or papillate (Fig. 63). 
Antheridia: small, often up to 400 μm in diameter 
(Figs 61–62). Bulbils: common, whitish and 
multicellular (var. bulbillifera) (Fig. 60). Plants 
richly fertile.
Ecology: Freshwaters, especially in fish keeps, 
ponds and ditches with different type of bottoms 
and wide spectrum of trophy and calcium contents. 
Species was also recorded under ice cover. 

Fig. 56. Distribution of Chara delicatula in the Czech 
Republic (scale bar 100 km; for localities see attachment).  

Figs 57–64. Chara delicatula [(57–58, 60–61, 63) after krauSe (1997); (59, 62, 64) after dąmbSka (1964)]: (57–59) macroscopic 
habitus; (60) bubils; (61–62) branchlet node with oogonia and antheridia; (63) oospore; (64) internodes, stipuloides and spines. 
Scale bars 0.2 cm (Fig. 60), 0.5 cm (Figs 61–64) and 1 cm (Figs 57–59).

Distribution: Worldwide, records from North 
America, Africa, Asia and Europe (dąmbSka 1964, 
krauSe 1997). In Europe it has been reported 
commonly from e.g. Norway, Great Britain, 
Germany, Denmark, Poland, the Netherlands, 
France and Spain (krauSe 1997). In the Czech 
Republic it has been reported from17 sites (Fig. 
56). 
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Chara globularis thuill., Fl. Env. Paris, ed., 2: 
p. 472, 1799; Figs 65–75.
Synonyms: Chara fragilis Desv., Lois. Bot. Not., 
p. 137, 1810; Chara fragilis f. brachyphylla mig., 
Rabenh. Krypt. Fl., p. 748, 1897, incl.; Chara fragilis 
f. normalis mig., Rabenh. Krypt. Fl., p. 729, 1897, 
incl.; Chara fragilis f. brevifolia vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 153, 1914, incl.; Chara fragilis 
f. capitatella vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 153, 1914, incl.; Chara fragilis f. formalis vilhelm, 
Mém. Soc. Roy. Sci. Boheme, p. 155, 1914, incl.; 
Chara fragilis f. gracilior vilhelm, Mém. Soc. Roy. 
Sci. Boheme, p. 156, 1914, incl.; Chara fragilis f. 
macrophylla vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 154, 1914, incl.; Chara fragilis f. macrostephana 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 155, 1914, 
incl.; Chara fragilis f. mollis vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 156, 1914, incl.; Chara fragilis 
f. parvula vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 156, 1914, incl.; Chara fragilis f. pseudacantha 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 155, 1914, 
incl.; Chara fragilis f. pusilla vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 157, 1914, incl.; Chara fragilis f. 

Figs 66–75. Chara globularis [(66, 68–70, 72–73) after krauSe (1997); (67, 71, 74–75) after dąmbSka (1964)]: (66–69) 
macroscopic habitus; (70–71) branchlet node with oogonia and antheridia; (72) oogonium; (73) oospore; (74) internodes, 
stipuloides and spines; (75) internode cross-section. Scale bars 0.2 cm (Fig. 72), 0.5 cm (Figs 70–71, 73–75) and 1 cm (Figs 
67–69).

Fig. 65. Distribution of Chara globularis in the Czech 
Republic (scale bar 100 km; for localities see attachment).  

tenuis vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 152, 
1914, incl. – Wood & imahori, 1965: p. 162; krauSe, 
1997: p. 87. 

The appearance varies widely (Figs 66–69). Stem: 
up to 9–50 cm tall, slender, brown to green, in 
general looks quite smooth, moderately incrustated. 
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Cortex: triplostichous, isostichous. Spine cells 
and stipulodes: strongly reduced, rudimentary 
or globular (Figs 74–75). Internodes: firm, 1–6 
times the length of the branchlets (Figs 68–69, 
74). Branchlets: 6–11 with 8–12 segments in a 
whorl (Figs 68–69), upper 1–3 segments may be 
ecorticated. Terminal cells of branchlets: slightly 
reduced. Bracteoles: longer than the oogonium. 
Plants monoecious. Gametangia: solitary or 
conjoined at 1–3 (5) lowest branchlet nodes, 
without mucus. Oogonia: solitary, 530–1100 x 
300–700 μm (Figs 70–72), mature oospores dark 
brown to black, rarely yellow or orange colour 
with marked stripes, papillated or granulated (Fig. 
73). Antheridia: small and solitary, 300-500 μm 
in diameter (Figs 70–71). 
Ecology: Common in stagnant shallow waters 
forming thick monospecific growths. It was also 
recorded from cold arctic and alpine biotopes.
Distribution: Worldwide, records from North 
America, Africa, Asia, Australia and Europe 
(dąmbSka 1964, krauSe 1997). In Europe it has 
been reported from Germany, Denmark, Norway, 
Slovakia and Poland (krauSe 1997). In the Czech 
Republic it is common species. It has been found 
in more than 300 localities (Fig. 65). 
         
Chara gymnophylla a. Br., Flora, 18: p. 62, 
1835; Figs 76–81.
Synonyms: Chara gymnophylla f. tenuis vilhelm, 
Mém. Soc. Roy. Sci. Boheme, p. 108, 1914, incl. – 
Wood & imahori, 1965: p. 105; krauSe, 1997: p. 106. 

The appearance varies widely (Figs 77–78). 
Stem: up to 3–15 (25) cm tall, slender, brown 
to dark green, moderately incrusted or without 
incrustation. Cortex: diplostichous, aulacanthous, 
thylacanthous or sometimes isostichous. Spine 
cells: globular, shorter then axis diameter (Figs 
80–81). Stipulodes: in 2 rows, short, oval and 
usually reduced spines (Fig. 80). Internodes: firm, 
corticated, 1–6 times the length of the branchlets 
(Fig. 80). Branchlets: 6–11 in a whorl (Fig. 78), 
ecorticated or with 1–2 corticated segments; 
segments completely ecorticated are fertile. 
Terminal cells of branchlets: reduced, conical 
or mucronate. Bracteoles: 1–2 times longer than 
the oogonium. Plants monoecious. Gametangia: 
separate, geminate or conjoined at lowest 1–3 
branchlet nodes, without mucus. Oogonia: solitary 
or geminate, incrusted, 500–800 x 350–525 μm 
(Fig. 79), mature oospores brown to black colour, 
smooth or granulated. Antheridia: solitary, 400–

Fig. 76. Distribution of Chara gymnophylla in the Czech 
Republic (scale bar 100 km; for localities see attachment).

600 μm in diameter (Fig. 79). 
Ecology: Not well known, recorded only from 
fishponds. 
Distribution: Records from Africa, Asia and 
Europe (dąmbSka 1964, Wood & imahory 1965, 
krauSe 1997). In Europe it has been reported 

Figs 77–81. Chara gymnophylla [(77–78, 80–81) after krauSe 
(1997); (79) after dąmbSka (1964)]: (77–78) macroscopic 
habitus; (79) branchlet node with oogonia and antheridia; 
(80) internodes, stipuloides and spines; (81) internode cross-
section. Scale bars = 0.5 cm (Figs 79–81) and 1 cm (Figs 
77–78).
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from Germany, Slovakia, Portugal and from 
Balkans (Wood & imahory 1965, krauSe 1997, 
blaženČić et al 2006). In the Czech Republic it 
has been recorded from 13 sites (Fig. 76). 

Chara hispida l., Sp. Pl., 2: p. 1156, 1753; Figs 
82–90.
Synonyms: Chara hispida f. equisetina mig., Rabenh. 
Krypt. Fl., p. 637, 1897, incl.; Chara hispida v. 
longifolia a. br. in vilhelm, Mém. Soc. Roy. Sci. 
Boheme, p. 140, 1914, incl. – Wood & imahori, 1965: 
p. 129; krauSe, 1997: p. 71. 

The appearance varies widely (Figs 83–84). 
Stem: up to 5–90 (200) cm tall, slender, grey 
to green, often strongly incrusted. Cortex: 
diplostichous, aulacanthous or isostichous. Spine 
cells: acute often long, 2–3 in cluster (Figs 89–90). 
Stipulodes: long, acuminate in 2 regular rows 
(Fig. 89). Internodes: firm, corticated, twisted, 
1–3 (15) times the length of the branchlets (Figs 
83–84, 89). Branchlets: 7–10 in a whorl (Fig. 
84), 7–9 segments, upper 1–3 segments may 
be ecorticated. Terminal cells of branchlets: 
often reduced (Fig. 85). Bracteoles: 1–2 times 
longer than the oogonium. Plants monoecious. 
Gametangia: conjoined at 2–4 branchlet nodes, 
without mucus. Oogonia solitary, 850–1200 x 

Fig. 82. Distribution of Chara hispida in the Czech Republic 
(scale bar 100 km; for localities see attachment).  

Figs 83–90. Chara hispida [(83, 87, 90) after dąmbSka (1964); (84–86, 88–90) after krauSe (1997)]: (83–84) macroscopic 
habitus; (85) ends of branching; (86–87) branchlet node with oogonia and antheridia; (88) oospore; (89) internodes, stipuloides 
and spines; (90) internode cross-section. Scale bars 0.5 cm (Figs 85–90) and 1 cm (Figs 83–84).

570–850 μm (Figs 86–87), mature oospores dark 
brown to black colour with granulate or smooth 
(Fig. 88). Antheridia: 400–600 μm in diameter 
(Figs 86–87). 
Ecology: Common in shallow freshwater 
ecosystems. Species was also recorded under ice 
cover. 
Distribution: Concentrated in Europe (dąmbSka 
1964, krauSe 1997). It has been reported from 
Germany, Denmark, Poland, Hungary, Slovakia, 
Italy and Spain (krauSe 1997). In the Czech 
Republic it has been mainly recorded from Central 
Bohemia, about 20 sites (Fig. 82). 
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Chara intermedia a. Br., Fl. Crypt. Badensis, p. 
151, 1836; Figs 91–98.
Synonyms: Wood & imahori, 1965: p. 145 ; krauSe, 
1997: p. 79.

The appearance varies widely (Figs 92–93). 
Stem: up to 4–30 (90) cm tall, slender, grey to 
dark green, sometimes reddish green, moderately 
incrustated. Cortex: diplostichous, tylacanthous. 
Spine cells: shorter than the axis diameter, often 
2–3 in cluster (Figs 97–98). Stipulodes: in 2 rows, 
robust (Fig. 97). Internodes: firm, corticated, 2–4 
times the length of the branchlets (Figs 93, 97). 
Branchlets: (7) 8–10 in a whorl (Fig. 93), 5–7 
segments from which 1–2 segments are ecorticated. 
Terminal cells of branchlets: reduced and naked. 
Bracteoles: usually shorter than the oogonium. 
Plants monoecious. Gametangia: separate or 
conjoined at lowest 3–4 branchlet nodes, without 
mucus. Oogonia: solitary or geminate, incrusted, 
950–1200 x 675–850 μm (Figs 94–95), mature 
oospores dark brown to black colour with marked 
stripes or smooth (Fig. 96). Antheridia: solitary, 
400–500 μm in diameter (Figs 94–95).

Figs 92–98. Chara intermedia [(92, 95, 98) after dąmbSka (1964); (93–94, 96–97) after krauSe (1997)]: (92–93) macroscopic 
habitus; (94–95) branchlet node with oogonia and antheridia; (96) oospore; (97) internodes, stipuloides and spines; (98) 
internode cross-section. Scale bars 0.5 cm (Figs 94–98) and 1 cm (Figs 92–93).

Fig. 91. Distribution of Chara intermedia in the Czech 
Republic (scale bar 100 km, for localities see attachment).

Ecology: Common in shallow waters with 
calcium-rich organic substrate. 
Distribution: Worldwide, records from North and 
South America, Asia and Europe (dąmbSka 1964, 
Wood & imahory 1965, krauSe 1997). In Europe 
it is known from Germany, Slovakia, Austria, 
Poland and Denmark (Wood & imahory 1965, 
krauSe 1997). It has been reported from sites in 
the Czech Republic (Fig. 91). 
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Chara polyacantha a. Br., Char. Exs., p. 48, 
1859; Figs 99–106.   
Synonyms: Wood & imahori, 1965: p. 136; krauSe, 
1997: p. 77.

Stem: up to 20–30 (100) cm tall, grey to light 
green, heavily incrustated (Figs 100–101). 
Cortex: diplostichous, tylacanthous, irregular. 
Spine cells: acute, dense, longer than the axis 
diameter, 3–4 (5) together in cluster (Figs 105–
106). Stipulodes long in 2 rows, acuminate (Fig. 
105). Internodes: firm, corticated, 2–4 times 
the length of the branchlets (Figs 101, 105). 
Branchlets: 8–10 in a whorl (Fig. 101), the upper 
2–3 segments may be ecorticated. Specimens 
found in the Czech Republic have short branchlets 
to 2 cm long. Terminal cells of branchlets: 
reduced and naked. Bract cells: 5–7, 2–3 times 
longer than the oogonium. Plants monoecious. 
Gametangia: separate or conjoined at lowest 
3–4 branchlet nodes, without mucus. Oogonia 
solitary or geminate, incrusted, 850–1100 x 600–
700 μm (Figs 102–103), mature oospores black 
colour with marked stripes or smooth (Fig. 104). 
Antheridia: solitary and smaller (250–500 μm in 
diameter) (Figs 102–103).
Ecology: Not well known. 
Distribution: Concentrated in Europe, records 
from Germany, Poland and Denmark, Sweden, 
France, Portugal and Balkans (dąmbSka 1964, 
Wood & imahory 1965, krauSe 1997). In the 
Czech Republic, this species has only been noticed  
from Lysá nad Labem (Fig. 99).

Chara rudis (a. Br.) a. Br. in a. Br. et NorDs., 
Abh. K. Akad. Wiss. Berlin, p. 173, 1882; Figs 
107–115.
Synonyms: Wood & imahori, 1965: p. 144; krauSe, 
1997: p. 126.

Stem: up to 5–50 (70) cm tall, slender, pale to 
dark green, moderately or heavily incrustated 
(Figs 108–110). Cortex: diplostichous, strongly 
aulacanthous. Spine cells: solitary or 3 in cluster 
(Figs 114–115). Stipulodes: long in 2 well 
developed rows, obtuse (Fig. 114). Internodes: 
firm, corticated, 1–2 times the length of the 
branchlets (Figs 110–114). Branchlets: 7–10 
in a whorl (Fig. 110), upper 1–3 segments may 
be ecorticated. Terminal cells of branchlets: 
sharp, forming tiny terminal corona or mucro. 
Bract cells: 5–6, shorter than oogonium. Plants 
monoecious. Gametangia: conjoined at all 

Fig. 99. Distribution of Chara polyacantha in the Czech 
Republic (scale bar 100 km, for localities see attachment).

Figs 100–106. Chara polyacantha [(100, 102–104, 106) after 
dąmbSka (1964); (101, 105) after krauSe (1997)]: (100–101) 
macroscopic habitus; (102–103) branchlet node with oogonia 
and antheridia; (104) oospore; (105) internodes, stipuloides 
and spines; (106) internode cross-section. Scale bars 0.5 cm 
(Figs 102–106) and 1 cm (Figs 100–101).
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branchlet nodes except for the distal one, without 
mucus. Oogonia: solitary, incrusted, 900–1050 
x 600–630 μm (Figs 111–112), mature oospores 
dark brown colour with marked stripes (Fig. 113). 
Antheridia: small, about 400 μm (Figs 111–
112). 
Ecology: Common in calcium-rich shallow waters 
and occasionally in brackish ecosystems.
Distribution: Records from Europe and Asia 
(dąmbSka 1964, Wood & imahory 1965, krauSe 
1997). From Europe it has been reported from 
Germany, Slovakia, Austria, Denmark, Poland, 
France and Switzerland (Wood & imahory 1965, 
krauSe 1997). There is only one locality in the 
Czech Republic (Fig. 107). 

Fig. 107. Distribution of Chara rudis in the Czech Republic 
(scale bar 100 km; for localities see attachment).

Figs 108–115. Chara rudis [(108, 110, 112, 114–115) after dąmbSka (1964); (109, 111, 113, 115) after krauSe (1997)]: (108–
110) macroscopic habitus; (111–112) branchlet node with oogonia and antheridia; (113) oospore; (114) internodes, stipuloides 
and spines; (115) internode cross-section. Scale bars 0.5 cm (Figs 111–115) and 1 cm (Figs 108–110).

Chara tomentosa l., Sp. Pl., 2: p. 1156, 1753; 
Figs 116–125.
Synonyms: Chara ceratophylla Wallroth, Ann. Bot., 
p. 192, 1815. – Wood & imahori, 1965: p. 66; krauSe, 
1997: p. 68.

The appearance varies widely (Figs 117–118). 
Stem: up to 10–60 cm tall, robust, grey, green to 
brown or red (especially young plants), moderately 
to heavily encrusted. Cortex: diplostichous, 
tylacanthous or isostichous, sometimes irregular 
triplostichous. Spine cells: solitary or geminate, 

variable (Figs 124–125). Stipulodes: in 2–3 
well developed rows, ovoid or acuminate (Fig. 
124). Internodes: firm, cortex spiral, 1-3 times 
the length of the branchlets (Figs 118, 124). 
Branchlets: short, 6–8 in a whorl (Fig. 118), 4–5 
segments, upper 1-3 segments may be ecorticated 
and robust. Terminal cells of branchlets: reduced 
(Fig. 123). Bract cells: well developed, longer 
than the gametangia, ovoid, acuminate. Plants 
dioecious. Gametangia: on separate plants, rarely 
conjoined at 2–3 lowest branchlet nodes, without 

18                                                                          Caisová & Gąbka: Charophytes in the Czech Republic



mucus. Oogonia: solitary, rarely geminate (Figs 
119–120), 750–1050 x 675–800 μm, mature 
oospores dark brown colour with marked stripes 
(Fig. 122). Antheridia: solitary and large, 900–
1500 μm in diameter (Figs 119–121).
Ecology: Large fish ponds, occasionally from 
marshes. 
Distribution: Worldwide, records from North and 
South America, Africa, Asia, Europe (dąmbSka 
1964, Wood & imahory 1965, krauSe 1997). 
In Europe it has been reported from Germany, 
Denmark, Hungary, Spain, Poland, France, 
Norway, Sweden, Finland and Balkans (krauSe 
1997). There have been local sightings (5 
localities) also in the Czech Republic (Fig. 116). 

Fig. 116. Distribution of Chara tomentosa in the Czech 
Republic (scale bar 100 km; for localities see attachment).  

Figs 117–125. Chara tomentosa [(117, 120–121, 123, 125) after dąmbSka (1964); (118–119, 122, 124) after krauSe (1997)]: 
(117–118) macroscopic habitus; (119–121) branchlet node with oogonia and antheridia; (122) oospore; (123) ends of cells; 
(124) internodes, stipuloides and spines; (125) internode cross-section. Scale bars = 0.5 cm (Figs 119–125) and 1 cm (Figs 
117–118).

Chara vulgaris l., Sp. Pl., 2: p. 1156, 1753; Figs 
126–133.
Synonyms: Chara foetida a. br., Esquisse. Monogr., 
p. 354, 1834; Chara foetida f. longibracteata mig., 
Rabenh. Krypt. Fl., p. 567, 1897, incl.; Chara foetida 
f. brachyphylla mig., Rabenh. Krypt. Fl., p. 578, 1897, 
incl.; Chara foetida f. brevifolia mig., Rabenh. Krypt. 
Fl., p. 580, 1897, incl.; Chara foetida f. densa mig., 
Rabenh. Krypt. Fl., p. 572, 1897, incl.; Chara foetida 
f. macroteles mig., Rabenh. Krypt. Fl., p. 571, 1897, 
incl.; Chara foetida f. microteles mig., Rabenh. Krypt. 
Fl., p. 599, 1897, incl.; Chara foetida f. normalis mig., 

Rabenh. Krypt. Fl., p. 567, 1897, incl.; Chara foetida 
f. pseudocontraria mig., Rabenh. Krypt. Fl., p. 578, 
1897, incl.; Chara foetida f. pusilla mig., Rabenh. 
Krypt. Fl., p. 584, 1897, incl.; Chara foetida f. rudis 
mig., Rabenh. Krypt. Fl., p. 602, 1897, incl.; Chara 
foetida f. subgymnophylla mig., Rabenh. Krypt. Fl., p. 
603, 1897, incl.; Chara foetida f. bohemica vilhelm, 
Mém. Soc. Roy. Sci. Boheme, p. 118, 1914, incl.; 
Chara foetida f. brevispina vilhelm, Mém. Soc. Roy. 
Sci. Boheme, p. 128, 1914, incl.; Chara foetida f. 
canescens vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 
116, 1914, incl.; Chara foetida f. capitulifera vilhelm, 
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Mém. Soc. Roy. Sci. Boheme, p. 113, 1914, incl.; Chara 
foetida f. condensata a. br. in vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 117, 1914, incl.; Chara foetida 
f. conglobata vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 130, 1914, incl.; Chara foetida f. elongata a. br. in 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 125, 1914, 
incl.; Chara foetida f. flexiloides vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 112, 1914, incl.; Chara foetida 
f. gymnoteles vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 129, 1914, incl.; Chara foetida f. humilis vilhelm, 
Mém. Soc. Roy. Sci. Boheme, p. 111, 1914, incl.; Chara 
foetida f. laxior vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 131, 1914, incl.; Chara foetida f. macropyrena 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 127, 1914, 
incl.; Chara foetida f. micracantha vilhelm, Mém. 
Soc. Roy. Sci. Boheme, p. 127, 1914, incl.; Chara 
foetida f. microsperma vilhelm, Mém. Soc. Roy. Sci. 
Boheme, p. 132, 1914, incl.; Chara foetida f. paludosa 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 114, 1914, 
incl.; Chara foetida f. pratensis vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 112, 1914, incl.; Chara foetida 
f. prolifera vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 
115, 1914, incl.; Chara foetida f. pseudocondensata 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 121, 1914, 
incl.; Chara foetida f. rarispina vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 128, 1914, incl.; Chara foetida 
f. rivularis vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 
115, 1914, incl.; Chara foetida f. saxatilis vilhelm, 
Mém. Soc. Roy. Sci. Boheme, p. 129, 1914, incl.; 
Chara foetida f. subrudis vilhelm, Mém. Soc. Roy. 
Sci. Boheme, p. 129, 1914, incl.; Chara foetida f. tenuis 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 130, 1914, 
incl.; Chara foetida f. turfosa vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 127, 1914, incl.; Chara foetida 
f. uliginosa vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 130, 1914, incl. – Wood & imahori, 1965: p. 73; 
krauSe, 1997: p. 81.

Chara vulgaris is highly polymorphic (Figs 
127–128). Stem: up to 5–70 cm tall, slender, 
grey to dark green, moderately to heavily 
encrusted. Cortex: diplostichous, aulacanthous 
or isostichous. Spine cells: variable, solitary or 
geminate, rudimentary, papilous or elongated to 
the axis diameter (Figs 132–133). Stipulodes: 
in 2 rows, variable (Fig. 132). Internodes: firm, 
corticated, 1–6 times the length of the branchlets 
(Figs 128, 132). Branchlets: 6-10 in a whorl (Fig. 
128), corticated or partly ecorticated, often upper 
2–3 segments may be ecorticated. Terminal cells 
of branchlets: variable tapered, conical, blunt or 
sharp, rarely forming mucro or reduced. Bract 
cells: often well developed, variable in length. 
Plants monoecious. Gametangia: conjoined at 
1–4 branchlet nodes, without mucus. Oogonia: 
solitary or geminate, 500–1100 x (280) 335–525 

(660) μm (Figs 129–130), mature oospores dark 
brown or black colour with stripes (Fig. 131). 
Antheridia: small and solitary, up to 500 μm in 
diameter (Figs 129–130). 
Ecology: Common in all types of freshwaters, 
especially in antropogenic reservoirs, ocasionally 
in brackish waters. 
Distribution: Worldwide, records from South 
America, Africa, Asia, Europe rarely on remote 
oceanic islands (dąmbSka 1964, Wood & imahory 
1965, krauSe 1997). In Europe it has been very 
common reported from Germany, Hungary, 
Slovakia, Poland, Spain, France, Sweden and 
Norway (Wood & imahory 1965). In the Czech 
Republic it is common species, in more than 300 
localities (Fig. 126). 

Fig. 126. Distribution of Chara vulgaris in the Czech 
Republic (scale bar 100 km; for localities see attachment).  

Nitella batrachosperma (reich.) a. Br., Neue 
Denkschr. Schweiz. Ges. Naturw., 10: p. 10, 1847; 
Figs 134–141.
Synonyms: Wood & imahori, 1965: p. 616; krauSe, 
1997: p. 158. 

Stem: up to 3–7 (15) cm tall, tinny and delicate, pale 
to dark green, whorls concentrated in upper part, 
without incrustation (Figs 135–137). Internodes: 
very slender, 1–4 times the length of the branchlets 
(Fig. 135). Branchlets: 6–8 in a whorl (Fig. 
137), 1–3 divided, fertile 1 or 3-furcated, sterile 
similar to fertile. Dactyls: 2-celled, basal cell 
with rounded apex, end-cells conical forming a 
spear (mucro) (Fig. 141). Plants monoecious. 
Gametangia: conjoined at all branchlet nodes 
without first, without mucus. Oogonia: solitary, 
345–450 x 285–350 μm (Figs 138–139), mature 
oospores yellowish or reddish brown, dark brown 
to black colour with marked stripes and granulate 
membrane (Fig. 140). Antheridia: solitary and 
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Figs 127–133. Chara vulgaris [(127, 130, 133) after dąmbSka (1964); (128–129, 131, 133) after krauSe (1997)]: (127–128) 
macroscopic habitus; (129–130) branchlet node with oogonia and antheridia; (131) oospore; (132) internodes, stipuloides and 
spines; (133) internode cross-section. Scale bars 0.5 cm (Figs 129–133) and 1 cm (Figs 127–128).

small, up to 250 μm in diameter (Figs 138–139). 
Ecology: Not well known, records only from 
small ponds.
Distribution: Worldwide, records from North 
America, Australia, Africa, Asia and Europe 
(dąmbSka 1964, Wood & imahory 1965). In 
Europe it has been reported to be rare species 
from Finland, Hungary, Germany, Spain, France, 
Slovakia, Portugal and Poland (krauSe 1997). 
There have been local sightings (10 sites) also in 
the Czech Republic (Fig. 134). 

Nitella capillaris (KroK.) J. Groves et BullocK-
WeBster, Brit. Char., p. 9, 1847; Figs 142–150.
Synonyms: Wood & imahori, 1965: p. 417; krauSe, 
1997: p. 142. 

The appearance varies widely (Figs 143–145). 
Stem: up to 10–20 (40) cm tall, slender, delicate, 
grey to green, slightly incrustated, with thicker 
mucus. Internodes: 1–2 times the length of the 
branchlets, slender, variable. Branchlets: 6–9 
fertile and 6 sterile in a whorl, forming small 
dense clusters (Fig. 144), fertile 1-furcated, sterile 
similar to fertile. Dactyls: 1-celled, conical, 
blunt or acuminate (Fig. 150). Plants dioecious. 
Gametangia: separate plants, geminate or 
aggreagate at the fertile branchlet nodes, with 
mucus, in small heads. Oogonia: 2–3 or solitary, 
465–575 x 425–450 μm (Figs 146, 148), mature 
oospores pale to dark brown or black colour with 
marked stripes (Fig. 149). Antheridia: solitary 
and small up to 600 μm in diameter, with mucus 
(Fig. 147). The fertile plants are found in spring. 
Ecology: Common in shallow waters (ponds, 
ditches, pools and peatlands).
Distribution: Records from Africa, Asia and 
Europe (dąmbSka 1964, Wood & imahory 1965). 
In Europe it has been reported as common from 

Fig. 134. Distribution of Nitella batrachosperma in the 
Czech Republic (scale bar 100 km; for localities see 
attachment).  
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Figs 135–141. Nitella batrachosperma [(135, 138–141) after dąmbSka (1964); (136–137, 140) after krauSe (1997)]: (135–
137) macroscopic habitus; (138–139) branchlet node with oogonia and antheridia; (140) oospore; (141) ends of branching. 
Scale bars 0.5 cm (Figs 140–141) and 1 cm (Figs 135–139).

Fig. 142. Distribution of Nitella capillaris in the Czech 
Republic (scale bar 100 km; for localities see attachment).

Figs 143–150. Nitella capillaris [(143, 150) after dąmbSka 
(1964); (144–149) after krauSe (1997)]: (143–145) 
macroscopic habitus; (146–148) branchlet node with oogonia 
and antheridia; (149) oospore; (150) ends of branching. Scale 
bars 0.5 cm (Figs 147–150) and 1 cm (Figs 143–146).

Fig. 151. Distribution of Nitella flexilis in the Czech Republic 
(scale bar 100 km; for localities see attachment).  
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Norway, Sweden, Finland, Hungary, Germany, 
Denmark, Poland, Spain, France and Portugal 
(krauSe 1997). There have been local sightings 
(12 sites) also in the Czech Republic (Fig. 142). 

Nitella flexilis (l.) aG., Syst. Alg., p. 124, 1824; 
Figs 151–158.
Synonyms: Nitella flexilis f. antheridiis leonh. in 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 77, 1914, 
incl.; Nitella flexilis f. brevifolia a. br. in vilhelm, 
Mém. Soc. Roy. Sci. Boheme, p. 77, 1914, incl.; Nitella 
flexilis f. laxa vilhelm, Mém. Soc. Roy. Sci. Boheme, 
p. 77, 1914, incl.; Nitella flexilis f. subcapitata a. br. 
in vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 77, 1914, 
incl. – Wood & imahori, 1965: p. 372; krauSe, 1997: 
p. 146. 

The appearance varies widely (Figs 152–153), 
polymorphic species. Stem: up to 4–20 (100) 
cm tall, slender, pale, bright to brownish green 
(black), occasionally incrustated. Internodes: 
slender to broad, 1–4 times the length of the 
branchlets, variable. Branchlets: 4–8 (10) fertile 
and 4–8 (10) sterile in a whorl, forming dense 
clusters (Fig. 153), fertile 1 (2)-furcated, sterile 
usually similar to fertile. Dactyls: 1-celled, 
acute, conical, rarely reduced (Fig. 158). Plants 
monoecious. Gametangia: conjoined, solitary or 
aggregate at all branchlet nodes, without mucus. 

Figs 152–158. Nitella flexilis [(152, 154–155, 157) after krauSe (1997); (153, 156, 158) after dąmbSka (1964)]: (152–153) 
macroscopic habitus; (154–156) branchlet node with oogonia and antheridia; (157) oospore; (158) ends of branching. Scale 
bars 0.5 cm (Figs 155–158) and 1 cm (Figs 152–154).

Oogonia: 1–3 at a node, 600–900 x 550–750 μm 
(Figs 154–155), mature oospores red or pale to 
dark brown and black colour with marked stripes, 
granulated and papillated or smooth (Fig. 157). 
Antheridia: solitary and large, 500–800 μm in 
diameter (Figs 154, 156). 
Ecology: Common in frehwaters, but not in 
calcareous type of biotopes. Occasionally 
recorded from brackish waters (N. flexillis f. laxa 
vilhelm).  
Distribution: Worldwide, records from North 
and South America, Africa, Asia and Europe, 
not yet recorded from Australia (dąmbSka 1964, 
Wood & imahory 1965). In Europe it has been 
reported as common from England, Scotland, 
Ireland, Hungary, Germany, Austria, Poland and 
France (krauSe 1997). In the Czech Republic it is 
common species, in more than 100 localities (Fig. 
151).

Nitella gracilis (sm.) aG., Syst. Alg., p. 125, 1824; 
Figs 159–168.
Synonyms: Nitella gracilis f. brevifolia a. br. in 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 82, 1914, 
incl.; Nitella gracilis f. condensata rabh. in vilhelm, 
Mém. Soc. Roy. Sci. Boheme, p. 82, 1914, incl.; Nitella 
gracilis f. conglobata a. br. in vilhelm, Mém. Soc. 
Roy. Sci. Boheme, p. 82, 1914, incl.; Nitella gracilis 
f. elongata a. br. in vilhelm, Mém. Soc. Roy. Sci. 
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Boheme, p. 81, 1914, incl.; Nitella gracilis f. normalis 
leonh. in vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 82, 
1914, incl.; Nitella gracilis f. polyglochin siegmunD. in 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 82, 1914, 
incl.; Nitella gracilis f. robustior a. br. in vilhelm, 
Mém. Soc. Roy. Sci. Boheme, p. 82, 1914, incl. – WooD 
& imahori, 1965: p. 597; krauSe, 1997: p. 87. 

The appearance varies widely (Figs 160–162). 
Stem: up to 4–20 (30) cm tall, slender, delicate, 
green, usually without incrustation. Internodes: 
1–4 (15) times the length of the branchlets. 
Branchlets: 5–8 (9) fertile in a whorl, 2–3 
divided, forming dense clusters (Figs 164–166), 
fertile 1 or 3-furcated, sterile similar to fertile, but 
reduced. Dactyls: 2 or 3-celled, end cells as broad 
as the penultimate cell, conical, acute forming 
a spear (not mucro), rarely curved (Fig. 163). 
Plants monoecious. Gametangia: conjoined at 
all branchlet nodes without first, with or without 
mucus. Oogonia: solitary, rarely 2–3 at a node, 
290–490 x 225–350 μm (Fig. 167), mature 
oospores yellowish or pale to dark brown and 
black colour with marked stripes and granulated 
(Fig. 168). Antheridia: solitary and small, 200–
300 μm in diameter (Fig. 167). 
Ecology: Freshwaters, common in ponds, ditches 
and pits.
Distribution: Worldwide, records from North 
and South America, Australia, Africa, Asia and 

Fig. 159. Distribution of Nitella gracilis in the Czech Repu-
blic (scale bar 100 km; for localities see attachment).

Figs 160–168. Nitella gracilis [(160) after dąmbSka (1964); (161–168) after krauSe (1997)]: (160–162) macroscopic habitus; 
(163) ends of branching; (164–166) branching; (167) branchlet node with oogonia and antheridia; (168) oospore. Scale bars  
0.5 cm (Figs 163–168) and 1 cm (Figs 160–162).

Europe (dąmbSka 1964, Wood & imahory 1965). 
In Europe it has been reported to be common in 
Finland, Norway, Hungary, Germany, Denmark, 
Poland, Spain, France, Portugal and Italy (krauSe 
1997).  18 localities have been found in the Czech 
Republic (Fig. 159). 

Nitella mucronata (a. Br.) miq. in van hall, Fl. 
Belg. Sept., 2: p. 428, 1840; Figs 169–176.
Synonyms: Wood & imahori, 1965: p. 351. 

The appearance varies widely (Figs 170–173). 
Stem: up to 20–30 cm tall, rather slender, green 
to brown, without incrustation. Internodes: firm, 
1–2 times the length of the branchlets. Branchlets: 
5–6 in a whorl, 2–3 divided, sterile branchlets 
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2-furcated, fertile 3-furcated, compacted into 
heads (Fig. 173). Dactyls: 2–3-celled, very 
short and tapered, forming a mucro, end cells 
narrower than penultimate cell (Fig. 174). Plants 
monoecious. Gametangia: solitary or conjoined 
at all branchlet nodes except for the first, without 
mucus. Oogonia: solitary or geminate, 430–625 
x 420–450 μm (Figs 174–175), mature oospores 
brown to black colour with marked stripes and 
reticulate membrane (Fig. 176). Antheridia: 
solitary and small, 240–300 μm in diameter (Fig. 
174). 

Fig. 169. Distribution of Nitella mucronata in the Czech 
Republic (scale bar 100 km; for localities see attachment).

Figs 170–176. Nitella mucronata [(170, 175) after dąmbSka (1964); (171–174, 176) after krauSe (1997)]: (170–173) 
macroscopic habitus; (174–175) oogonia; (176) oospore. Scale bars 0.2 cm (Fig. 175), 0.5 cm (Figs 174, 176) and 1 cm (Figs 
170–173).

Ecology: Not well known.   
Distribution: Worldwide, reports from Central 
and South America, Africa, Asia, Europe 
(dąmbSka 1964). In Europe it is common from 
Finland, Hungary, Spain, Poland and France, 
locally in Ireland, Norway and Turkey (krauSe 
1997). It has been reported to be locally sighted 
(12 sites) in the Czech Republic (Fig. 169).

Nitella opaca (Bruz.) aG., Fl., p. 124, 1824; Figs 
177–186.
Synonyms: Nitella opaca f. conglobata mig., Rabenh. 
Krypt. Fl., p. 131, 1897, incl.; Nitella opaca f. 
conglomerata a. br. in mig., Rabenh. Krypt. Fl., p. 
131, 1897, incl.; Nitella opaca f. flexiloides vilhelm, 
Hedwigia Bd.LXIV., p. 150, 1922, incl.; Nitella 
opaca f. heteromorpha mig., Rabenh. Krypt. Fl., p. 
131, 1897, incl.; Nitella opaca f. laxa a. br. in mig., 
Rabenh. Krypt. Fl., p. 128, 1897, incl.; Nitella opaca f. 
longifolia vilhelm, Hedwigia Bd.LXIV., p. 150, 1922, 
incl.; Nitella opaca f. subcapitata mig., Rabenh. Krypt. 
Fl., p. 130, 1897, incl.; Nitella opaca f. pseudoflexilis 
vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 71, 1914, 
incl.; Nitella opaca f. simplici vilhelm, Hedwigia Bd. 
LXIV., p. 150, 1922, incl. – Wood & imahori, 1965: p. 
380; krauSe, 1997: p. 148. 

Plants are similar to N. flexilis. In sterile condition, 
it is not possible distinguish  N. opaca from N. 
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flexilis. Stem: up to 10–50 (90) cm tall, robust, 
dark green to brown, incrustated (Figs 178–181). 
Internodes: elongated, variable. Branchlets: 6 in 
a whorl, not forming dense clusters, but isolated, 
fertile 1-furcated, sterile similar to fertile (Fig. 
181). Dactyls: 1-celled, acute, conical (Fig. 
182). Plants dioecious. Gametangia: solitary or 
geminate at all branchlet nodes, without mucus. 
Oogonia: 1–2 at a node, 450–500 x 400–460 μm 
(Figs 183–184), mature oospores dark brown 
and black colour with marked stripes or smooth 
(Fig. 186). Antheridia: solitary, 600-700 μm in 
diameter (Fig 185). 
Ecology: Common in shallow water reservoirs 
and rivers.  

Fig. 177. Distribution of Nitella opaca in the Czech Republic 
(scale bar 100 km; for localities see attachment).

Figs 178–186. Nitella opaca [(178, 180–183, 186) after krauSe (1997); (179, 184–185) after dąmbSka (1964)]: (178–181) 
macroscopic habitus; (182) ends of branching; (183–185) branchlet node with oogonia and antheridia; (186) oospore. Scale 
bars 0.2 cm (Figs 184–185), 0.5 cm (Figs 182, 186) and 1 cm (Figs 178–181, 183).

Distribution: Widely distributed in North 
America and Europe (dąmbSka 1964, Wood & 
imahory 1965). In Europe it has been recorded 
from Germany, Austria, Slovakia, Poland, 
Sweden, Switzerland, Norway, Portugal and 
Balkan (krauSe 1997, blaženČić et. al. 2006). It 
has been reported from more than 20 sites in the 
Czech Republic (Fig. 177). 

Nitella syncarpa (thuill.) chev., Fl. Gen., 2: p. 
125, 1827; Figs 187–194.
Synonyms: Nitella capitata (nees) agarDh, Syst. Alg., 
p. 125, 1824; Nitella capitata f. capituligera a. br. ex 
mig., Rabenh. Krypt. Fl., p. 117, 1897, incl.; Nitella 
capitata f. longifolia a. br. ex mig., Rabenh. Krypt. 
Fl., p. 118, 1897, incl.; Nitella capitata f. elongata 
leonh. in vilhelm, Mém. Soc. Roy. Sci. Boheme, p. 
69, 1914, incl.; Nitella syncarpa f. laxa vilhelm, Mém. 
Soc. Roy. Sci. Boheme, p. 66, 1914, incl. – Wood & 
imahori, 1965: p. 413; krauSe, 1997: p. 144.

The appearance varies widely (Figs 188–189). 
Stem: up to 10–25 (50) cm tall, slender, grey to 
green, occasionally incrustated, male plant with 
thicker mucus. Internodes: 1–3 times the length 
of the branchlets, varying widely. Branchlets: 6 
fertile in a whorl, fertile 1-furcated, sterile similar 
to fertile (Fig. 191). Dactyls: 1-celled, conical 
or slightly reduced (Fig. 190). Plants diecious. 
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Gametangia: solitary, geminate or agregate (in 
small heads) at fertile branchlet nodes, with mucus 
(Fig. 191). Oogonia: aggregate, (460) 500–690 
x 420–525 μm (Fig. 192), mature oospores pale 
brown to dark brown or black colour with marked 
stripes or smooth (Fig. 194). Antheridia: solitary 
and small, up to 700 μm in diameter (Figs 191, 
193). The fertile plants are found in autumn.
Ecology: Shallow ponds. 
Distribution: Widely recorded from Europe 
(Norway, Finland, Germany, Denmark, Poland, 
France, Spain and Italy) (dąmbSka 1964, WooD 
& imahory 1965, krauSe 1997). There have 
been local sightings (16 sites) also in the Czech 
Republic (Fig. 187). 

Nitella tenuissima (Desv.) Kütz., Phyc. Gen., p. 
319, 1843; Figs 195–204.
Synonyms: Wood & imahori, 1965: p. 544; krauSe, 
1997: p. 150. 

The appearance varies widely (Figs 196–198). 
Stem: up to 3–12 (20) cm tall, slender, pale to dark 
green, moderately incrustated. Internodes: 2–5 
times the length of the branchlets. Branchlets: 
5–8 fertile in a whorl, fertile 2 or 4-furcated, 
sterile similar to fertile, occasionally longer (Figs. 
198, 200). Dactyls: 2-celled, end cells acuminate, 
acute, conical, rarely blunt, usually without 
mucro formations (Fig. 199). Plants monoecious. 
Gametangia: rarely solitary, conjoined or sejoined 
at 2th and 3th branchlet nodes, without mucus. 
Oogonia: solitary, 270–550 x 225–410 μm (Figs 
200, 202–203), mature oospores yellowish or 
pale to dark brown and black colour with marked 
stripes and granulated (Fig. 204). Antheridia: 
solitary and small, 130–200 μm in diameter (Fig. 
202). 
Ecology: Calcareous pools and ponds.
Distribution: North America, Asia and Europe 
(dąmbSka 1964, Wood & imahory 1965). In 
Europe it has been reported as common from 
Finland, Norway, Sweden, Denmark, German, 
Poland, Spain, Portugal, Italy and Balkan (krauSe 
1997, urbaniak et al. 2008). There have been 
only 3 local sightings in the Czech Republic (Fig. 
195). 

 
Fig. 187. Distribution of Nitella syncarpa in the Czech 
Republic (scale bar 100 km; for localities see attachment).

Figs 188–194. Nitella syncarpa [(188) after Wood & imahory (1965); (189–190) after dąmbSka (1964); (191–194) after krauSe 
(1997)]: (188–189) macroscopic habitus; (190) ends of branching; (191–193) branchlet node with oogonia and antheridia with 
mucus; (194) oospore. Scale bars 0.2 cm (Figs 192–193), 0.5 cm (Figs 190, 194) and 1 cm (Figs 188–189, 191).
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Nitellopsis obtusa (Desv. in lois.) J. Gr., J. Bot., 
57: p. 127, 1919; Figs 205–216.
Synonyms: Wood & imahori, 1965: p. 351; krauSe, 
1997: p. 87. 

Stem: up to 20 cm tall (20–200 cm), robust, 
green, moderately or heavily incrustated (Figs 
206–207). Internodes: broad, lenght similar to 
the branchlets (Fig. 207). Nodes: robust (Figs 
208–209). Branchlets: very long, 5–8 in a whorl, 
of 2–3 segments, end cells elongate, acuminate 
or mucronate (Fig. 207). Cortex, Spine cells, 
Stipulodes and Bracteoles absent. Plants 
dioecious. Gametangia: heterothallic plants. 

Figs 196–204. Nitella tenuissima [196, 198–202, 204 after krauSe (1997); (197) orig. Caisová; (203) after dąmbSka (1964)]: 
(196–198) macroscopic habitus; (199) ends of branching; (200–202) branchlet node with oogonia and antheridia with mucus; 
(203) oogonium; (204) oospore. Scale bars 0.2 cm (Figs 202–203), 0.5 cm (Figs 199, 204) and 1 cm (Figs 196–198, 200–
201).

Oogonia solitary or geminate at 1–2 lowest 
branchlets nodes, 1035–1125 x 825–990 μm (Figs 
211-212), mature oospores golden brown colour 
with marked stripes and granulated (Fig. 214). 
Antheridia: solitary or geminate, 1 000 μm in 
diameter (Figs 210, 213). Bulbils: white, large, 
stellate (Figs 215–216). 
Ecology: Large ponds.
Distribution: Recorded in Asia and Europe 
(dąmbSka 1964, Wood & imahory 1965). In 
Europe it has been reported from France, Germany, 
Poland, Denmark, Spain and Italy (krauSe 1997). 
In the Czech Republic it has been recorded from 
two localities (Fig. 205). 

Fig. 195. Distribution of Nitella tenuissima in the Czech 
Republic (scale bar 100 km; for localities see attachment).  

Fig. 205. Distribution of Nitellopsis obtusa in the Czech 
Republic (scale bar 100 km; for localities see attachment).
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Figs 206–216. Nitellopsis obtusa [(206, 208, 210–211, 214) after krauSe (1997); (207, 215) after dąmbSka (1964); (209, 
212–213) after Wood & imahory (1965); (216) orig. Caisová]: (206–207) macroscopic habitus; (208–209) nodes; (210–213) 
branchlet node with oogonia and antheridia; (214) oospore; (215–216) bubils. Scale bars 0.2 cm (Figs 210, 215–216), 0.5 cm 
(Figs 208–209, 212–214) and 1 cm (Figs 206–207, 211).

Tolypella glomerata (Desv. in lois.) r. D. W., 
Taxon, 11: p. 23, 1962; Figs 217–223.
Synonyms: Wood & imahori, 1965: p. 733; krauSe, 
1997: p. 165. 

Stem: up to 5–25 cm tall, slender, grey or green, 
heavily incrusted (Figs 218–220). Internodes: 
1–2 times the length of the branchlets (Fig. 219). 
Branchlets: 5–8 (10) fertile and 6–12 (13) sterile 
in a whorl, forming dense heads (Figs 218–220), 
end segment (3–5 cells) obtuse. Terminal cells 
of branchlets: rudimentary, conical (Fig. 221). 
Plants monoecious. Gametangia: on separate 
plants or conjoined at fertile branchlet nodes or 
aggregate at base of branchlets. Oogonia 1–3 at a 
node, 425–700 x 310–545 μm (Fig. 222), mature 
oospores golden brown to dark brown or blackish 
colour with marked stripes and granulated or 
smooth (Fig. 223). Antheridia: solitary and small, 
300–400 μm in diameter (Fig. 222). 
Ecology: Freshwaters, especially shallow ponds, 
pools and fish keepers.
Distribution: Worldwide, records from North 
America, Australia, Africa, Asia and Europe 
(dąmbSka 1964, Wood & imahory 1965). In 
Europe it has been reported from Sweden, Norway, 
Ireland, France, Spain, Germany, Denmark, Poland 
and Balkan (krauSe 1997). There have been local 

sightings (7 sites) in the Czech Republic (Fig. 
217). 

Tolypella intricata (treNt. ex roth.) leoNh., 
Lotos, 13: p. 57, 1863; Figs 224–230.
Synonyms: Wood & imahori, 1965: p. 735; krauSe, 
1997: p. 171. 

The appearance varies widely (Figs 225–226). 
Stem: up to 8–50 cm tall, slender, grey to green, 
moderately to heavily encrustated, formed large 
and dense heads. Internodes: 1–3 times the length 
of the branchlets (Fig. 225). Branchlets: 4–8 
fertile and 6–20 sterile in a whorl, simple or once 
divided, forming dense clusters (Figs 226, 228). 

Fig. 217. Distribution of Tolypella glomerata in the Czech 
Republic (scale bar 100 km; for localities see attachment).  
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Figs 218–223. Tolypella glomerata [(218–220, 223) after krauSe (1997); (221) after dąmbSka (1964); (222) after Wood & 
imahory (1965)]: (218–220) macroscopic habitus; (221) ends of branching; (222) oogonia and antheridia; (223) oospore. Scale 
bars 0.2 cm (Fig. 222), 0.5 cm (Figs 221, 223) and 1 cm (Figs 218–220).

Terminal cells of branchlets: conical, rarely 
forming mucro (Fig. 227). Plants monoecious. 
Gametangia: conjoined or sejoined at fertile 
branchlet nodes, without mucus. Oogonia: 1–4 at 
a node, 350–560 x 300–450 μm (Figs 228–229), 
mature oospores yellow, pale to dark brown colour, 
granulated or smooth (Fig. 230). Antheridia: 
solitary and small, up to 500 μm in diameter (Fig. 
228). 
Ecology: Freshwaters, especially streams, pools 
and ponds. 
Distribution: Records from North and South 
America, Afrika, Asia and Europe (dąmbSka 
1964, Wood & imahory 1965). In Europe it has 
been reported from Scandinavia, Ireland, England, 
Germany, Austria, Denmark, Poland and Balkan 
(krauSe 1997). In the Czech Republic it has been 
recorded from 5 sites (Fig. 224). 

Tolypella prolifera (ziz. ex a. Br.) r. D. W., 
Phyc. Germ., p. 255, 1845; Figs 231–237.
Synonyms: Wood & imahori, 1965: p. 743; krauSe, 
1997: p. 174. 

Stem:  up to 20–40 cm tall, slender, grey to green, 
moderately encrusted (Fig. 232). Internodes: 
1–2 times the length of the branchlets (Fig. 
232). Branchlets: 5–7 fertile and 6–20 sterile 
in a whorl, 3–5 cells, 1–2 divided, forming 

Fig. 224. Distribution of Tolypella intricata in the Czech 
Republic (scale bar 100 km; for localities see attachment).

dense clusters (Figs 233–234). Terminal cells 
of branchlets: forming small mucro (Fig. 235). 
Plants monoecious. Gametangia: conjoined at 
the branchlet nodes, without mucus. Oogonia: 
1–4 at a node, 500–560 x 360–450 μm (Fig. 236), 
mature oospores pale to dark brown colour with 
marked stripes and granulated or smooth (Fig. 
237). Antheridia: central adaxial, small, 300 μm 
in diameter. 
Ecology: Shallow freshwaters. 
Distribution: Worldwide, known from North and 
South America, Africa, Asia and Europe (dąmbSka 
1964, Wood & imahory 1965). In Europe it 
has been reported from Sweden, Norway, Great 
Britain, France, Spain, Germany, Denmark and 
Poland (krauSe 1997). In the Czech Republic it is 

30                                                                          Caisová & Gąbka: Charophytes in the Czech Republic



Figs 225–230. Tolypella intricata [(225, 227) after dąmbSka 
(1964); (226, 228–230) after krauSe (1997)]: (225–226) 
macroscopic habitus; (227) ends of branching; (228–229) 
oogonia and antheridia; (230) oospore. Scale bars 0.2 cm 
(Fig. 229), 0.5 cm (Figs 227, 230) and 1 cm (Figs 225–226, 
228).

located only in one site (Fig. 231). 
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Attachment
List of Czech charophytes and their localities (supplement 
to distribution maps) 

Fig. 13. Chara aspera in the Czech Republic. 
Locations: Kersko near Sadská (collected by velenovSký 
in 1883 and by klika in 1929); Kostomlaty near Nymburk 
(collected by polák in 1880); near Oužice (collected by 
ČelakovSký in 1880, by toCl in 1895, by podpěra in 1899 
and by jirSák in 1899); Rečkov near Bělá pod Bezdězem 
(collected by vilhelm in 1899); Neratovice (collected by 
vilhelm in 1901); near Doksy (collected by vilhelm in 
1901); Bakov nad Jizerou (vilhelm 1914); Bezdružice 
(vilhelm 1925); Bohdaneč (vilhelm 1914); Polabí (vilhelm 
1914); Hranov near Lysá nad Labem (collected by klika 
in 1929); Netřeby (collected by jirSák in 1930); Lysá nad 
Labem (collected by Dostál in 1940); Rozkoš near Bohdaneč 
(collected by oPiz in 1853); Čejč (lhotSký & roSa 1955); 
Lednice (lhotSký & roSa 1955); Kobylí (lhotSký & roSa 
1955); Sedlec (lhotSký & roSa 1955); Valtice (lhotSký & 
rosa 1955); pond Břehyňský (collected by huSák in 1989).

 Fig. 22. Chara braunii in the Czech Republic. 
Locations: Františkovi Lázně (collected by bracht in 
1839); Prasetice near Teplice (collected by eiChler in 
1854); Duchcov (collected by reuss in 1862); Čekanice 
(collected by velenovSký in 1876); Nový Bydžov (collected 
by ČelakovSký in 1876); Sedlice (collected by velenovSký 
in 1876); Blatná (collected by ČelakovSký in 1876 and by 
Štěpán in 1913); Klatovy (collected by ČelakovSký in 1879); 

Plzeň (collected by hora in 1882); Skochovice near Vrané nad 
Vltavou (collected by podpěra in 1896); Třeboň (collected by 
vilhelm in 1899); pond Rožmberk near Třeboň  (collected by 
vilhelm in 1899); Staré Hasiny near Rožďalovice (collected 
by vilhelm in 1909); Pečice (collected by vilhelm in 1911); 
pond near Pozďatín (collected by dvořák in 1913); Hluboká 
nad Vltavou (vilhelm 1914); Prague (vilhelm 1914 and 
by oPiz in 1823); Vodňany (collected by Štěpán in 1922); 
Mariánské Lázně (collected by oPiz in 1823); near Prague 
(collected by oPiz in 1823); pond in forest Královská Obora 
near Prague (collected by oPiz in 1824); Vrbno near Blatná 
(collected by vilhelm in 1930); pond near Karviná, Bohumín 
(collected by Šmarda in 1950); near Studénka (collected by 
dąmbSka in 1952); Hvězdoňovice (lhotSký & roSa 1955); 
Náměšť nad Oslavou (lhotSký & roSa 1955); Pozďatín 
(lhotSký & roSa 1955); Brno (collected by dąmbSka in 
1958); pond Radov near Blatná (collected by dąmbSka 
in 1958); Libějovice (collected by hejný in 1961); pond 
Záblatíčko near Vodňany (collected by hejný in 1961); near 
Radomilice, Vodňany region (collected by hejný in 1961); 
Chvalešovice, Vodňany region (collected by hejný in 1961 
and in 1964); pond Nesyt, Mikulov region (collected by hejný 
in 1962); pond Doktorovský near Vodňany (collected by 
hejný in 1962); near Sudoměř u Bechyně (collected by hejný 
in 1962); pond Záblatský, Hluboká nad Vltavou (collected by 
hejný in 1962 and 1964); near Dívčice (collected by hejný 
in 1964); Mydlovary, Hluboká nad Vltavou region (collected 
by hejný in 1964); pond Talinský, Písek region (collected by 
hejný in 1964); between Protivín and Nová Ves (collected 
by hejný in 1964); Mladějovice near Strakonice (collected 
by hejný in 1964); pond Řežabinec near Ražice (collected 
by hejný in 1968); pond Dolní Rybník near Novosedly, 
České Budějovice region (collected by vydrová in 1994); 
fish keep Stříbřec, Třeboň region (collected by Šumberová 
in 2002); fish keep near pond Košinář, Plzeň (collected by 
Šumberová in 2002); pond Pařezitý, Budínek, Příbram 
region (collected by rydlo in 2003); pool near stream 
Čermná, near Borohrádek, Pardubice region (collected by 
Skácelová in 2004); Lomnice nad Lužnicí (poulíČková et 
al. 2004); Lužnice (poulíČková et al. 2004); Mladá Boleslav 
(poulíČková et al. 2004); fish keep no 20 and 42, Hluboká 
nad Vltavou (collected by Šumberová in 2007); fish keep 
(small ponds); Rudolfov near České Budějovice (collected 
by Šumberová in 2008); fish keep near pond Lhotka, Lhotka, 
Novohradsko region (collected by Šumberová in 2008).

Fig. 30. Chara canescens in the Czech Republic.  
Locations: Poděbrady (collected by pátek in 1880 and 
by velenovSký in 1881); near Neratovice (collected by 
ČelakovSký in 1875); Oužice near Kralupy nad Vltavou 
(collected by ČelakovSký in 1875, by tonCl in 1895, 1896); 
Šumava region (collected by bílý in 1927); Čejč (collected 
by bílý in 1927); Valtice (lhotSký & roSa 1955); Lednice 
(poulíČková et al. 2004); Netřeby (poulíČková et al. 2004).   

Fig. 38. Chara connivens in the Czech Republic.
Locations: Krč, Prague region (collected by polák in 1874); 
Jaroměř near Dvůr Králové (collected by ČelakovSký in 
1875); near Hradec Králové (collected by tonCl in 1895); 
Pardubice (collected by tonCl in 1896); near Třeboň 
(collected by vilhelm in 1899); Neratovice (collected by 
vilhelm in 1900); near Doksy (collected by vilhelm in 
1901); Doksy (collected by vilhelm in 1902); Praque region 
(vilhelm 1914); Chlum near Třeboň (collected by bílý in 
1927); Brno (lhotSký & roSa 1955); Bukovka, Pardubice 
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region (lhotSký & roSa 1955); Dobřany (lhotSký & roSa 
1955); near Brno (lhotSký & roSa 1955); Přeštice (lhotSký 
& roSa 1955); Valtice (lhotSký & roSa 1955); between 
Lednice and Podivín, Plzeň region (collected by hejný in 
1958).     

Fig. 47. Chara contraria in the Czech Republic.
Locations: Bělá pod Bezdězem (collected by vilhelm in 
1864); Liberec (collected by vilhelm in 1864); Starkoč 
near Skalice (collected by dědeČek in 1871); pond Močický 
near Mladá Boleslav (collected by Wilucky in 1876 and by 
vilhelm in 1911); Jičín (collected by SitenSký in 1880); 
between Doksy and Jestřebí (collected by SitenSký in 1880 
and vilhelm in 1901); Doksy (collected by vilhelm in 1901 
and 1923); Staré Hasiny near Rožďalovice (collected by 
vilhelm in 1909); between Byšice and Všetaty (collected by 
vilhelm in 1911); pond near Jesenice (collected by Štěpán in 
1913); Všetaty (collected by ČelakovSký in 1922); Lednice 
(lhotSký & roSa 1955); Měnín (lhotSký & roSa 1955); 
Mohelno (lhotSký & roSa 1955); Nová Ves near Oslavany 
(lhotSký & roSa 1955); Sedlec (lhotSký & roSa 1955); 
Sokolnice (lhotSký & roSa 1955); Valtice (lhotSký & 
rosa 1955); pond Nesyt near Mikulov (collected by hejný in 
1962); Česká Skalice (poulíČková et al. 2004); Prachovské 
skály (poulíČková et al. 2004); Rožďalovice (poulíČková 
et al. 2004); Starkoč near Česká Skalice (poulíČková et al. 
2004); fish keep no 3, Staré Hrady near Libáň, Jičín region 
(collected by Šumberová in 2008).

Fig. 56. Chara delicatula in the Czech Republic.
Locations: Prague (collected by SnopřehlaSbl in 1854); 
Hradec Králové (collected by polák in 1874); near Doksy 
(collected by vilhelm in 1901); pond Proudnický, Chlumec 
nad Cidlinou region (collected by vilhelm in 1901); 
Neratovice (collected by vilhelm 1914); pond Pročencký 
near Milotice, Kyjov region (collected by bílý in 1927); pond 
Milotice, Kyjov region (collected by bílý in 1927); Brno 
(lhotSký & roSa 1955); Lhota pod Libčany near Hradec 
Králové (lhotSký & roSa 1955); near Čáslav (lhotSký & 
rosa 1955); Nové Město (lhotSký & roSa 1955); Vyškov, 
near Boskovice (lhotSký & roSa 1955); fish keep no 18, 
Hluboká nad Vltavou (collected by Šumberová in 2002); fish 
keep near pond Trnov, Čejetice, Strakonice region (collected 
by Šumberová in 2002); pool near Pavlov, Drahanská 
vrchovina (collected by jan rydlo & jaroSlav rydlo in 
2007); pond near Choťovice, Nymburk region (collected by 
jaroSlav rydlo in 2008).

Fig. 65. Chara globularis in the Czech Republic.
Locations: pond Broumec, Opočno (collected by ČelakovSký 
in 1818); Dačice (collected by mann in 1820); Karlovy Vary 
(collected by reuss in 1839); Hluboká nad Vltavou (collected 
by purkyně in 1849); pond Rozkoš near Bohdaneč (collected 
by oPiz in 1849); near Roudnice (collected by reuss in 
1861); Libochovice near Mělník (collected by reuss in 
1864); Bělá pod Bezdězem (collected by hiPPelli in 1864 
and by vilhelm in 1899); Třebechovice pod Orebem 
(collected by leonharDi in 1865); Chuchle near Prague 
(collected by leonharDi in 1866); Prague (collected by 
leonharDi in 1866 and by Stehlík in 1921); Doksy (collected 
by Šouta in 1867); Poděbrady (collected by ČelakovSký in 
1867); Brandýs nad Orlicí (collected by ČelakovSký in 
1868); near Benátky (collected by dědeČek in 1870, 1872); 
Teplice (collected by dědeČek in 1870); Starkoč near Česká 
Skalice (collected by dědeČek in 1871); Roztoky near Prague 

(collected by dědeČek in 1872); Teplice (collected by 
dědeČek in 1872); Putim near Písek (collected by dědeČek in 
1873); Nymburk (collected by ČelakovSký in 1877); pond 
Broumar near Opočno (collected by ČelakovSký in 1878); 
Jičín (collected by SitenSký in 1880); Kostomlaty near 
Nymburk (collected by polák in 1880); Osečná near Liberec 
(collected by SitenSký in 1880); Čečelice (collected by 
velenovSký in 1881); near Čečelice (collected by velenovSký 
in 1881); Mladá Boleslav (collected by podpěra in 1881); 
Velké Kostomlaty (collected by ČelakovSký in 1881); Lysá 
nad Labem (collected by velenovSký in 1882); Doubice near 
Sadská (collected by velenovSký in 1883); Sedlčany 
(collected by velenovSký in 1883); Liblice (collected by 
velenovSký in 1884); Lysá (collected by velenovSký in 
1886); Chudenice (collected by roubal in 1898); Plzeň 
(collected by petrbok in 1898); Byšice (collected by vilhelm 
in 1899); Rečkov near Bakov (collected by vilhelm in 1899); 
Týniště (collected by rohlena in 1899); Putim (collected by 
radba in 1900); Doksy (collected by vilhelm in 1901); 
Neratovice (collected by vilhelm in 1901); Všetaty-Byšice 
(collected by vilhelm in 1901, 1902, 1913, 1920); Hrabanov 
near Lysá nad Labem (collected by vilhelm in 1902); 
Vavřinec (collected by vilhelm in 1902); Všetaty near Mělník 
(collected by vilhelm in 1902); pools near Povel, Olomouc 
region (collected by podpěra in 1904 and 1907); Čáslav 
(collected by novák in 1909); Jinolice near Jičín (collected 
by baudyŠ in 1911); near Velká Lhota (collected by baudyŠ 
in 1911); Pečice near Mladá Boleslav (collected by vilhelm 
in 1911); pond Hluboký near Chudíř (collected by vilhelm in 
1911); pool near Sokolnice (collected by dvořák in 1912); 
pond near Sychrov (collected by vilhelm in 1913); Sychrov 
(collected by vilhelm in 1913); Český Krumlov (vilhelm 
1914); Písek (vilhelm 1914); near Radotín (collected by 
sChustler in 1915); near Hradec Králové (collected by 
hansgirg in 1918); pool near Mohelno (collected by dvořák 
in 1920); Nová Ves near Týniště nad Orlicí (collected by 
rohlena in 1921); Nové Dvory (collected by kláŠterSký in 
1921); Uherský Brod (collected by Stehlík in 1921); Volšina 
near Týniště nad Orlicí (collected by rohlena in 1921); 
Žamberk (collected by rohlena in 1921); pond Velký, Doksy 
(collected by vilhelm in 1923); pool near Jizera, Nové 
Benátky (collected by dědeČek in 1923); wetland Čaganovské 
near Bzenec (collected by bílý in 1924); Poříčany (collected 
by klika in 1924); Brzovany near Louny (collected by klika 
in 1926); Neratovice (collected by jirSák in 1937); pond 
Řežabinec, Velká Ves (collected by jirSák in 1938); Janová, 
Vsetín region (collected by poSpíŠil in 1948); pool between 
Rakvice nad Dyje, Břeclav region (collected by Černoch in 
1949); Bílé Karpaty (lhotSký & roSa 1955); Brno (lhotSký 
& roSa 1955); Hradiště (lhotSký & roSa 1955); Hranice 
(lhotSký & roSa 1955); Lednice (lhotSký & roSa 1955); 
Milotice (lhotSký & roSa 1955); Náměšť nad Oslavou 
(lhotSký & roSa 1955); Olomouc (lhotSký & roSa 1955); 
Svitavy (lhotSký & roSa 1955); Nový Valdek (Lhotský & 
Rosa 1955); Teplice (lhotSký & roSa 1955); Valtice 
(lhotSký & roSa 1955); Ražice (collected by Skalický in 
1955); Milešov (collected by Skalický in 1956); pond 
Ostrovec near Pozďatín (collected by dąmbSka in 1959); 
pond near Tábor (collected by dąmbSka in 1958); pond 
Řežabinec near Písek (collected by dąmbSka in 1958); pool 
near pond Kupcov, Blatná (collected by dąmbSka in 1958); 
peat bog near Veselí nad Lužnicí (collected by dąmbSka in 
1958); pond Zámecký near Hluboká nad Vltavou (collected 
by dąmbSka in 1958); pond Zámecký, Lednice (collected by 
dąmbSka in 1958); Radomilice, Vodňany region (collected 



by hejný in 1961); Malovice, Vodňany region (collected by 
hejný in 1961); Chvalešovice, Vodňany region (collected by 
hejný in 1962); Česká Lípa region (collected by koStková & 
jaroSlav rydlo in 1987); pond Prostřední, Nový Jáchymov, 
Křivoklát region (collected by koStková & jaroSlav rydlo 
in 1987); pond in forest near Čelákovice (collected by 
jaroSlav rydlo in 1988); pond Břehyňský, Kostomlaty nad 
Labem (collected by jaroSlav rydlo in 1990); pond near 
stream Hořanský, Hořany near Kutná Hora (collected by 
jaroSlav rydlo in 1993); Čížov, Znojmo region (collected 
by jaroSlav rydlo in 1994); Záhořice (collected by Jaroslav 
rydlo, Stanová & trávníČek in 1995); Královský Chlumec 
(collected by hejný in 1955); ponds, Chotobuz, Průhonice 
(collected by haasová in 1995); Vápensko, Nymburk region 
(collected by Jaroslav Rydlo in 1996); sand mine near Branná, 
Třeboň region (collected by huSák in 1997); pond Oběšenec, 
Březina, Český ráj region (collected by jaroSlav rydlo & 
vacková in 1997); Úžice, Mělník region (collected by 
jaroSlav rydlo in 1997); near pond Osí, Boletice, Český 
Krumlov region (collected by vydrová in 1997); Podvoří – 
Boletice, Český Krumlov region (collected by vydrová in 
1997); pond Krčák, Želejov, Český ráj region (collected by 
jaroSlav rydlo in 1998); near Sokoleč, Nymburk region 
(collected by Jaroslav Rydlo in 1999); Rozkoš, Nymburk 
region (collected by jaroSlav rydlo in 2000); Kouty, 
Nymburk region (collected by jaroSlav rydlo in 2000); 
Horecké písníky near Bohdaneč, Pardubice region (collected 
by Skácelová in 2001); pond Bohdanečský, Pardubice region 
(collected by Skácelová in 2001); ditch near Zaječí, Lednice 
region (collected by Skácelová in 2001); dump, Sokolov 
region (collected by Skácelová in 2001); pond in Dolní 
Kersko, Nymburk region (collected by jaroSlav rydlo in 
2001); fish keep, Střehom, Mladá Boleslav region (collected 
by Šumberová in 2002); fish keep near pond Velký 
Záhumenný, Charvatce, Jičín region (collected by Šumberová 
in 2002); pond Alah 1 and Alah 4, Hlohovec, Břeclav region 
(collected by jaroSlav rydlo in 2002 and by huSák in 2002); 
Mušov, Břeclav region (collected by jaroSlav rydlo in 
2002); pond Sladovník, Loučeň, Nymburk region (collected 
by jaroSlav rydlo in 2002); pond Knížecí, Loučeň, Nymburk 
region (collected by jaroSlav rydlo in 2002 and 2004); 
pond in forest Žehuňský, Kněžičky, Nymburk region 
(collected by jaroSlav rydlo in 2002); Milčice, Nymburk 
region (collected by jaroSlav rydlo in 2002); Kostomlaty 
nad Labem (collected by jaroSlav rydlo in 2002); near 
Cítov, Mělník region (collected by jaroSlav rydlo in 2003); 
sand pit near Tišice, Mělník region (collected by Jaroslav 
rydlo in 2003); pond near Stará Hasina, Nymburk region 
(collected by jaroSlav rydlo in 2004); Malý Nouzov, 
Nymburk region (collected by jaroSlav rydlo in 2004); 
pond Nehetník, Dvůr Skalka, Příbram region (collected by 
jaroSlav rydlo in 2004); Bakov nad Jizerou (poulíČková et 
al. 2004); Bečov nad Teplou (poulíČková et al. 2004); České 
Budějovice (poulíČková et al. 2004); Česká Skalice 
(poulíČková et al. 2004); Lužnice (poulíČková et al. 2004); 
Mělník (poulíČková et al. 2004); Mělnická Vrutice 
(poulíČková et al. 2004); Polabí (poulíČková et al. 2004); 
Prachovské skály (poulíČková et al. 2004); Prague 
(poulíČková et al. 2004); Osečná near Liberec (poulíČková 
et al. 2004); Třeboň (poulíČková et al. 2004); Turnov 
(poulíČková et al. 2004); Veselí nad Lužnicí (poulíČková et 
al. 2004); pond Dražský, Malá Buková, Příbram region 
(collected by jaroSlav rydlo in 2005); Velim, Kolín region 
(collected by jaroSlav rydlo in 2005); pool in forest Sánský, 
Opolany, Nymburk region (collected by jaroSlav rydlo in 

2006); Hrabanovská Černava, near Lysá nad Labem (collected 
by Formanová, huSáková, molíková & jaroSlav rydlo in 
2006); fish keep no 42, Hluboká nad Vltavou (collected by 
Šumberová in 2007); pond Matha near Pardubice (collected 
by Formanová in 2007); pond in Horní Lockov, Český ráj 
(collected by jaroSlav rydlo & vacková in 2007); Žehrov, 
Český Ráj region (collected by jaroSlav rydlo & vacková 
in 2007); ponds near wetland Pavlovský, Drahanská 
vrchovina region (collected by jaroSlav rydlo & jan rydlo 
in 2007); Vranov nad Dyjí (collected by reitrová, Jaroslav 
rydlo & jan rydlo in 2007); Pavlov, Drahanská vrchovina 
region (collected by jaroSlav rydlo & jan rydlo in 2007); 
pond Čekál, Olbram Kostel (collected by bravencová, 
reiter, jaroSlav rydlo & jan rydlo in 2007); near pond 
Týnský, Rakšice, Znojmo region (collected by bravencová, 
reiter, jaroSlav rydlo & jan rydlo in 2007); pond 
Rokytnický, Rokytnice, Český Ráj region (collected by 
jaroSlav rydlo & jan rydlo in 2007); pond Suchohrdelský, 
Suchohrdly, Znojmo region (collected by bravencová, 
reiter, jaroSlav rydlo & jan rydlo in 2007); Borkovice 
(collected by koutecký in 2008); Choryně (collected by 
koutecký in 2008); near Sokolov (collected by hauer in 
2008); Smědeč (collected by vydrová in 2008); Třebín 
(collected by koutecký in 2008); Zliv (collected by koutecký 
in 2008); Hustopeče nad Bečvou (collected by Jaroslav 
rydlo & bartoŠová in 2008); Křepice, Znojmo region 
(collected by bartoŠová, jan rydlo & jaroSlav rydlo in 
2008); complex of ponds, Černá v Pošumaví, Bohemia Forest 
region (collected by Šumberová in 2008); fish keep (small 
ponds); Rudolfov near České Budějovice (collected by 
Šumberová in 2008); fish keep no 53 and 54, Hluboká nad 
Vltavou (collected by Šumberová in 2008); pool Genžová in 
forest Boří, Břeclav region (collected by Šumberová in 
2008); pool “Ve stovce” in forest Boří, Břeclav region 
(collected by Šumberová in 2008); pool near Beníkovice and 
Boletice, Český Krumlov region (collected by Grulich & 
vydrová in 2008).
 
Fig. 76. Chara gymnophylla in the Czech Republic.
Locations: Bělá pod Bezdězem (collected by vilhelm in 
1899); Neratovice (collected by vilhelm in 1900); near 
Doksy (collected by vilhelm in 1901); Doksy (collected 
by vilhelm in 1902); Polabí region (collected by vilhelm 
in 1907); Bakov nad Jizerou (vilhelm 1914); Bohdaneč 
(vilhelm 1914); near Bezdružice (vilhelm 1925); Hranov 
near Lysá nad Labem (collected by klika in 1929); Netřeby 
(collected by jirSák in 1930); Břeclav (lhotSký & roSa 
1955); Valtice (lhotSký & roSa 1955). 

Fig. 82. Chara hispida in the Czech Republic.
Locations: Všetaty (collected by ČelakovSký in 1881, 1882, 
by podpěra in 1814, by vilhelm in 1901, 1911, 1913, by 
velenovSký in 1912, by klika in 1930, by jaroSlav rydlo 
in 2002 ); Lysá nad Labem (collected by velenovSký in 
1883 and 1886, by vilhelm in 1899 and by Dostál in 
1940); Nymburk (collected by oPiz in 1833); near Nymburk 
(collected by velenovSký in 1883); near Liblice (collected 
by velenovSký in 1884); Kostomlaty nad Labem (collected 
by velenovSký in 1885 and by jaroSlav rydlo & vydrová 
in 2007); near Lysá nad Labem (collected by velenovSký in 
1886); pool near Dubňany, Prague (collected by velenovSký 
in 1886); Vratice (collected by ČelakovSký in 1888); 
Hrabanov near Lysá nad Labem (collected by vilhelm 
in 1899 and by klika in 1929); Neratovice (collected by 
vilhelm in 1901, by pertbok in 1912 and by Jaroslav 
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rydlo in 2004); Dubňany (collected by bílý in 1924 and 
lhotSký & roSa 1955); pool, Dubňany near Kyjov dump, 
Sokolov region (collected by bílý in 1924);  near stream 
Dunávka near Opatovice (collected by bílý in 1924); lake 
Čejčské (collected by bílý in 1927); Rakvice near Podivín 
(collected by bílý in 1927); Neratovice (collected by jirSák 
in 1932); Prague (collected by jirSák in 1932); Netřeby 
near Kralupy nad Vltavou (collected by jirSák in 1938); 
ditch near Nesvačilka (collected by bílý in 1938); Kobylí 
(lhotSký & roSa 1955); Přerov (lhotSký & roSa 1955); 
dumps Albrechtická, Most (collected by koStková in 1988); 
Viničná Lhota, Nymburk region (collected by jaroSlav rydlo 
in 1988); sand pit near Hradiště, Znojmo region (collected 
by jaroSlav rydlo in 1992); Mělnická Vrutice (collected 
by jaroSlav rydlo in 1999); near Kouty, Nymburk region 
(collected by jaroSlav rydlo in 1995 and 2000); pond 
near Kostomlaty nad Labem, Nymburk region (collected by 
jaroSlav rydlo in 2000 and in 2002; pond near Nymburk 
(collected by jaroSlav rydlo in 1990); pond Budiměřice, 
Nymburk region (collected by jaroSlav rydlo in 1995 and 
2001); stone pit near Blansko, Moravia region (collected by 
Skácelová in 2001); lake near Vacenovice, Moravia region 
(collected by Skácelová in 2001 and 2007); Hrabanov, Lysá 
nad Labem (collected by jaroSlav rydlo in 2002); near 
Cítov, Mělník region (collected jaroSlav rydlo in 2003); 
sand pit near Lenešice, Louny region (collected by Jaroslav 
rydlo in 2004); Velim, Kolín region (collected by Jaroslav 
rydlo in 2004 and 2005); Kralupy nad Vltavou (poulíČková 
et al. 2004); Mělník (poulíČková et al. 2004); Milovice 
(poulíČková et al. 2004); Oužice near Kralupy nad Vltavou 
(poulíČková et al. 2004); Pardubice (poulíČková et al. 2004); 
Poděbrady (poulíČková et al. 2004); Polabí (poulíČková et 
al. 2004); Hrabanovská Černava, Lysá nad Labem, Nymburk 
region (collected by Formanová, huSáková, molíková & 
jaroSlav rydlo in 2006); pond Písečný, Milotice (collected 
by vydrová in 2008).

Fig. 91. Chara intermedia in the Czech Republic.
Locations: Krutica near Lysá nad Labem (collected by 
velenovSký in 1884); near Čejč (collected by bílý in 1927); 
Čejč (lhotSký & roSa 1955); Lysá nad Labem (poulíČková 
et al. 2004).

Fig. 99. Chara polyacantha in the Czech Republic.
Locations: Hrabanov near Lysá nad Labem (collected by 
klika in 1925).  

Fig. 107. Chara rudis in the Czech Republic.
Locations: near Jáchymov (collected by velenovSký in 
1885).

Fig. 116. Chara tomentosa in the Czech Republic.Locations: 
pond Blato near Poděbrady (collected by oPiz in 1823); 
Hodonín (collected by Dostál in 1944); marsh near Horní 
Němčí (collected by novotný in 1972); fish keep near stream 
Válovický, Pardubice region (collected by Skácelová in 
1998).

Fig. 126. Chara vulgaris in the Czech Republic.  
Locations: Prague (collected by SnopřehlaSbl in 1854 and 
by polák in 1874); Všetaty (collected by ČelakovSký in 
1876 and by klika in 1930); near Bělá pod Bezdězem 
(collected by Hippelli in 1864); near Cihelna (collected by 
velenovSký in 1879); stream near Nymburk (collected by 
velenovSký in 1881); Všetaty-Přívory (collected by 

velenovSký in 1881 and by klika in 1923); Nymburk 
(collected by velenovSký in 1883); near Vrutice, Lysá nad 
Labem region (collected by velenovSký in 1884 and by 
ČelakovSký in 1888); pond near Velké Čakovice (collected 
by velenovSký in 1885); near Žatec (collected by ČelakovSký 
in 1886); Páterov near Bělá pod Bezdězem (collected by 
vilhelm in 1892); Oužice near Kralupy (collected by Tocl in 
1895 and by vilhelm in 1901); Řepov near Mladá Boleslav 
(collected by vilhelm in 1898); Rečkov near Bělá pod 
Bezdězem (collected by vilhelm in 1899); between Šavník 
and Bukovice (collected by rohlena in 1901); Chlumec nad 
Cidlinou (collected by vilhelm in 1901); Kladno (collected 
by vilhelm in 1901); Kosořice (collected by vilhelm in 
1901, 1911); pool between Vavřinec and Byšice (collected by 
vilhelm in 1901); ditch between Vrutice and Zelenice 
(collected by vilhelm in 1902); between Vavřinec and 
Zelenice (collected by vilhelm in 1902); near Velenka 
(collected by Domin in 1902); salt-meadows Srpina near 
Bečov (collected by Vilhelm in 1902); stream near Kovaří 
(collected by velenovSký in 1902); near Rožďalovice 
(collected by Vilhelm in 1909); Brno region (collected by 
podpěra in 1909); pond Vrabcovský, Čáslav (collected by 
Novák in 1909); Kosovice (collected by vilhelm in 1911); 
near Pečice (collected by vilhelm in 1911); pool near 
Sokolnice (collected by dvořák in 1912); pond Karlický 
near Dobřichovice (collected by velenovSký in 1913 and by 
novák in 1921); pond near Turnov (collected by vilhelm in 
1913); pond Nečas near Břístev (collected by baudyŠ in 
1913); near Lysá nad Labem (vilhelm 1914); pond near Jičín 
(vilhem 1914, collected by baudyŠ in 1911 and by valouŠek 
in 1925); Teplice (vilhelm 1914); Turnov (vilhelm 1914); 
Lovčice (collected by Prát in 1915); near Roudnice (collected 
by novák in 1919); Očelice near Opočno (collected by 
rohlena in 1919); Lysá nad Labem (collected by klika in 
1920); stream near Panenský Týnec (collected by novák in 
1920); Vratice near Mělník (collected by vilhelm in 1920 
and by klika in 1930); Havlíčkův Brod (collected by Stehlík 
in 1921); Jílové Dvory near Kutná Hora (collected by 
Klášterský in 1921); Nové Dvory near Kutná Hora (collected 
by kláŠterSký in 1921); Podivín (collected by lůZa in 1921 
and by podpěra in 1921); pond near Plavnice (collected by 
Rohlena in 1921); Prašnice, Uherský Brod region (collected 
by Stehlík in 1921); Třebechovice near Hradec Králové 
(collected by rohlena in 1921); Uherský Brod (collected by 
Stehlík in 1921); near Velká Chuchle, Prague region 
(collected by vilhelm in 1922); Bílichov (collected by klika 
in 1923); Chroustovice near Uhersko (collected by klika in 
1923); Kersko near Poříčany (collected by klika in 1924); 
near Kyjov (collected by bílý in 1924); pond Nesyt near 
Poštorná (collected by bílý in 1924); pool near Dubňany, 
Kyjov region (collected by bílý in 1924); Bečov near Bílina 
(collected by klika in 1925); stream Maxův near Libušín 
(collected by Domin in 1925); Milotice (collected by bílý in 
1927); lake Čejčské (collected by bílý in 1927); salt-
meadows Bílý hlíny near Podivín (collected by bílý in 1927); 
Strážnice (collected by podpěra in 1927); Pouzdřany 
(collected by klika in 1930); ditch near pond Mlýnský, 
Lednice (collected by Zapletálek in 1930); pond Nesyt, 
Lednice (collected by Zapletálek in 1931 and 1932); pond 
Střední, Lednice (collected by Zapletálek in 1931); peat bog 
Velichovky (collected by Švanda in 1933); Na Kuňkách, 
Morava region (collected by klika in 1933); near Rakvice 
(collected by bílý in 1938); ditch near Nesvačilka (collected 
by bílý in 1938); near sream Dunávka near Opatovice 
(collected by bílý in 1938); Velká Ves near Týniště nad Orlicí 



(collected by jirSák in 1938); Sokolnice near Brno (collected 
by lang in 1942); pools near Vsetín, Kateřinice (collected by 
poSpíŠil in 1942); near Telnice (collected by bílý in 1946); 
pond Skučák near Rychvald, Bohumín region (collected by 
Šmarda in 1950); pool near Čejč, Terezín region (collected 
by Šmarda in 1950); pond Nesyt, Lednice (collected by 
Šmarda in 1950); pond Řežabinec near Písek (collected by 
komárek & růžiČka in 1958); Bílé Karpaty (lhotSký & 
rosa 1955); Bílovice (lhotSký & roSa 1955); Brno 
(lhotSký & roSa 1955); Čejč (lhotSký & roSa 1955); 
Dubňany (lhotSký & roSa 1955); Hranice (lhotSký & roSa 
1955); Kobylí (lhotSký & roSa 1955); Lednice (lhotSký & 
rosa 1955); Měnín (lhotSký & roSa 1955); Náměšť nad 
Oslavou (lhotSký & roSa 1955); Nivnice (lhotSký & roSa 
1955); Olomouc region (lhotSký & roSa 1955); Opatovice 
(lhotSký & roSa 1955); Opava (lhotSký & roSa 1955); 
Ostrovačice near Brno (lhotSký & roSa 1955); Pohořelice 
(lhotSký & roSa 1955); Rakvice (lhotSký & roSa 1955); 
Rosice near Brno (lhotSký & roSa 1955); Sedlec near 
Mikulov (lhotSký & roSa 1955); Senorady (lhotSký & 
rosa 1955); Staré Hradiště (lhotSký & roSa 1955); Újezd 
near Uherský Brod (lhotSký & roSa 1955); Vracov near 
Bzenec (lhotSký & roSa 1955); Vyškov (lhotSký & roSa 
1955); pond Hlohovec near Nesyt (collected by dąmbSka in 
1958); river Vltava, Prague (collected by jehlík, Stuchlý & 
váňa in 1960); pool near Litoměřice (collected by kubát in 
1963); pool near Oblík, Louny region (collected by kubát in 
1966); Klecany near Prague (collected by dědeČek in 1971); 
near Roztoky (collected by dědeČek in 1972); Písek (collected 
by dědeČek in 1972); Těšice near Čakovice (collected by 
dědeČek in 1972); Putim near Písek (collected by dědeČek in 
1973); pond Charvátův, sand pit Teletín near Teletín (collected 
by jiráková in 1978); Stratov, Nymburk region (collected by 
jaroSlav rydlo in 1984); pool near Dubá, Česká Lípa region 
(collected by jaroSlav rydlo in 1984); sand pit Stratov, 
Nymburk region (collected by jaroSlav rydlo in 1984); 
Tišice, Mělník region (collected by jaroSlav rydlo in 1984); 
near Orlice, Hradec Králové region (collected by Jaroslav 
rydlo in 1984); near Libouchec, Děčín region (collected by 
uhlířová in 1984); stream near Samotín, Kladno region 
(collected by jaroSlav rydlo in 1985); near stream 
Proudnický, Hradisťko II, Kolín region (collected by 
jaroSlav rydlo in 1985); Roudnice nad Labem (collected by 
jaroSlav rydlo in 1985); Městečko, Křivoklát region 
(collected by jaroSlav rydlo & koStková in 1987); 
Rovesnice II, Kolín region (collected by jaroSlav rydlo in 
1987); sand pit between Zdětín and Chotěnov, Mladá Boleslav 
region (collected by jaroSlav rydlo in 1987 and 1988); 
Bílichov, Kladno region (collected by sáDlo in 1988); dump 
Albrechtická, Most region (collected by koStován & 
jaroSlav rydlo in 1988); pool near pond Lanžhot, Lanžhot, 
Břeclav region (collected by huSák & jaroSlav rydlo in 
1988); Kropáčova Vrutice, Mladá Boleslav region (collected 
by jaroSlav rydlo in 1989); pool near Čelákovice (collected 
by jaroSlav rydlo in 1989); pond near Hřebečníky, Křivoklát 
region (collected by jaroSlav rydlo in 1989); Kopidlno, 
Jičín region (collected by jaroSlav rydlo in 1989); pool 
near river Mrlina, Pševes, Jičín region (collected by Jaroslav 
rydlo in 1989); Hradiště, Znojmo region (collected by 
jaroSlav rydlo in 1992); pond near Červený vrch, Lounské 
středohoří region (collected by jaroSlav rydlo, hamerSký 
& kubátová in 1992); Opolany, Nymburk region (collected 
by jaroSlav rydlo in 1993); mining area near Jenišovice, 
Mělník region (collected by jaroSlav rydlo in 1993); pond 
Žehuňský, Žehuň (collected by jaroSlav rydlo in 1994); 

pool near Lesná, Znojmo region (collected by Jaroslav 
rydlo in 1994); pond in forest, Brno-Kohoutovice (collected 
by Sutorý in 1994); Vranov nad Dyjí (collected by Jaroslav 
rydlo in 1994 and reitrová, jaroSlav rydlo & jan rydlo 
in 2007); near Kostomlaty nad Labem (collected by Jaroslav 
rydlo in 1994 and 2000); Prague, Spořilov (collected by 
boháČ in 1995); Valašské Klobouky (collected by Jaroslav 
rydlo in 1995); Staré Ždánice, Pardubice region (collected 
by jaroSlav rydlo in 1995); pool Lučina near Radějov, Bílé 
Karpaty region (collected by jaroSlav rydlo in 1995); 
Kouty, Nymburk region (collected by jaroSlav rydlo in 
1995); Vlkov pod Oškobrhem (collected by jaroSlav rydlo 
in 1995); pond near Lochkov, Prague 5 (collected by haasová 
in 1995); Velké Zboží, Poděbrady region (collected by 
jaroSlav rydlo in 1995); Jiřice, Nymburk region (collected 
by jaroSlav rydlo in 1996); Měňany, Český kras region 
(collected by jaroSlav rydlo in 1997); Dvory, Nymburk 
region (collected by jaroSlav rydlo in 1997); pond in forest, 
Loučeň, Nymburk region (collected by jaroSlav rydlo in 
1997); Struhy, Mladá Boleslav region (collected by Jaroslav 
rydlo in 1997); Dvory, Nymburk region (collected by 
jaroSlav rydlo in 1997); Hostětín, Bílé Karpaty region 
(collected by jaroSlav rydlo in 1998); Komňa, Bílé Karpaty 
region (collected by jaroSlav rydlo in 1998); Vápenice, 
Bílé Karpaty region (collected by jaroSlav rydlo in 1998); 
pond between Březová and Nová Bošáca, Bílé Karpaty 
region (collected by jaroSlav rydlo in 1998); sand pit near 
river Kyjovka, Moravská Nová Ves, Břeclav region (collected 
by Šumberová in 1998); pools and sand pit, Litovelské 
Pomoraví region (collected by Skácelová in 1998); dump, 
settlement tank near pond Kuprovka, Radvanice, Trutnov 
region (collected by Skácelová in 1998); pond Rokytnický, 
Rokytnice, Český ráj region (collected by jaroSlav rydlo in 
1998 and 2007); pond Charvátův, Voznice, Brdy region 
(collected by jaroSlav rydlo in 1999); pond near stream 
Lipovský, Slavičín, Zlín region (collected by jaroSlav rydlo 
in 1999); Radějov, Bílé Karpaty region (collected by Jaroslav 
rydlo in 1999); Milčice, Nymburk region (collected by 
jaroSlav rydlo in 2000); pool Bejkovna, Lžovice, Kolín 
region (collected by jaroSlav rydlo in 2000); Běleč, Beroun 
region (collected by jaroSlav rydlo in 2001); Kanin, 
Nymburk region (collected by jaroSlav rydlo in 2001); 
Lžovice, Kolín region (collected by jaroSlav rydlo in 
2001); pond Osecký, Kněžice, Nymburk region (collected by 
jaroSlav rydlo in 2001); Písková Lhota Nymburk region 
(collected by jaroSlav rydlo in 2001); Chrást, Nymburk 
region (collected by jaroSlav rydlo in 2001); swimming 
pool, Tatce, Nymburk region (collected by jaroSlav rydlo 
in 2001); Úmyslovice, Nymburk region (collected by 
jaroSlav rydlo in 2001); pond near Budiměřice, Nymburk 
region (collected by jaroSlav rydlo in 2001); pond in 
Kersko, Nymburk region (collected by jaroSlav rydlo in 
2001); between Velký Osek and Libice nad Cidlinou, 
Nymburk region (collected by jaroSlav rydlo in 2001); 
stream near Černíkov, Pardubice region (collected by 
Samková in 2001); dump, Sokolov region (collected by 
Skácelová in 2001); pond Alah V in forest Boří, Hlohovec, 
Břeclav region (collected by Šumberová in 2001); lake near 
Vacenovice, Moravia region (collected by Skácelová in 
2002); pond Olšovský, Loučeň, Nymburk (collected by 
jaroSlav rydlo in 2002); Kanín, Nymburk region (collected 
by jaroSlav rydlo in 2002); Mcely, Nymburk region 
(collected by jaroSlav rydlo in 2002); Pasohlávky, Břeclav 
region (collected by jaroSlav rydlo in 2002); fish keep near 
pond Žabakor, Březina nad Jizerou, Mladá Boleslav region 
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(collected by Šumberová in 2002); Milčice, Nymburk region 
(collected by jaroSlav rydlo in 2002); pond near Oškobrh, 
Nymburk region (collected by jaroSlav rydlo in 2002); 
pond Lutovník, Loučeň, Nymburk region (collected by 
jaroSlav rydlo in 2002); Velim, Kolín region (collected by 
jaroSlav rydlo in 2003); sand pit near Vojkovice, Mělník 
region (collected by jaroSlav rydlo in 2003); pond krčínský, 
Vinice, Nymburk region (collected by jaroSlav rydlo in 
2003); sand pit near Vliněves, Mělník region (collected by 
jaroSlav rydlo in 2003); pond Dobroměřický, Dobroměřice, 
Louny region (collected by jaroSlav rydlo in 2004); pool in 
forest, Opolny, Nymburk region (collected by Jaroslav 
rydlo in 2004); pond in forest Žehuňský, Kněžičky, 
Nymburk region (collected by jaroSlav rydlo, hodálová & 
molíková in 2004); pond Čihadelský, Choťovice, Nymburk 
region (collected by jaroSlav rydlo, hodálová & molíková 
in 2004); pond near Stará Hasina, Nymburk region (collected 
by jaroSlav rydlo in 2004); pond Horní, Rožďalovice, 
Nymburk region (collected by jaroSlav rydlo in 2004); 
Vápensko, Nymburk region (collected by jaroSlav rydlo in 
2004); pond Dlouhopolský, Dlouhopolsko, Nymburk region 
(collected by Jaroslav Rydlo in 2004); Opolany, Nymburk 
region (collected by Jaroslav Rydlo in 2004); pond Písečný 
near Milotice, Moravia region (collected by Skácelová in 
2004); Bakov nad Jizerou (poulíČková et al. 2004); Bečov 
nad Teplou (poulíČková et al. 2004); Bělá pod Bezdězem 
(poulíČková et al. 2004); Beroun (poulíČková et al. 2004); 
Bílichov (poulíČková et al. 2004); Brandýs nad Orlicí 
(poulíČková et al. 2004); Chlumec near Jičín (poulíČková et 
al. 2004); Čelákovice (poulíČková et al. 2004); Děčín 
(poulíČková et al. 2004); Doksy (poulíČková et al. 2004); 
Dymokury (poulíČková et al. 2004); Hradec Králové 
(poulíČková et al. 2004); Jabkenice (poulíČková et al. 2004); 
Karlík near Beroun (poulíČková et al. 2004); Kopidlno 
(poulíČková et al. 2004); Kostelec nad Orlicí (poulíČková et 
al. 2004); Kostomlaty pod Milešovkou (poulíČková et al. 
2004); Kralupy nad Vltavou (poulíČková et al. 2004); Liblice 
(poulíČková et al. 2004); Litoměřice (poulíČková et al. 
2004); Lovosice (poulíČková et al. 2004); Lysá nad Labem 
(poulíČková et al. 2004); Mladá Boleslav (poulíČková et al. 
2004); Mělník (poulíČková et al. 2004); Neratovice 
(poulíČková et al. 2004); Nové Mlýny (poulíČková et al. 
2004); Nymburk (poulíČková et al. 2004); Opočno 
(poulíČková et al. 2004); Panenský Týnec (poulíČková et al. 
2004); Pardubice (poulíČková et al. 2004); Podolí 
(poulíČková et al. 2004); Polabí (poulíČková et al. 2004); 
Putim (poulíČková et al. 2004); Roudnice nad Labem 
(poulíČková et al. 2004); Roztoky (poulíČková et al. 2004); 
Rýznburk (poulíČková et al. 2004); Teplice (poulíČková et 
al. 2004); Terezín (poulíČková et al. 2004); Třebechovice 
pod Orebem (poulíČková et al. 2004); Týn nad Vltavou 
(poulíČková et al. 2004); Týnec nad Labem (poulíČková et 
al. 2004); Úpice (poulíČková et al. 2004); complex of pools 
near Terezín, Hodonín region (collected by Šumberová in 
2005); Nečichy, České středohoří region (collected by 
jaroSlav rydlo in 2005); pond near Braňany, České 
středohoří region (collected by jaroSlav rydlo in 2005); 
near pool Benedikt, Most region (collected by Jaroslav 
rydlo in 2005); Vtelno, České středohoří region (collected 
by jaroSlav rydlo in 2005); Vršovka, Náchod region 
(collected by jaroSlav rydlo in 2005); Černčice, Milešovské 
středohoří region (collected by jaroSlav rydlo in 2005); 
Volevčice, Most region (collected by jaroSlav rydlo in 
2005); Počevody, Louny region (collected by Jaroslav 
rydlo in 2005); Býchovy, Kolín region (collected by 

jaroSlav rydlo in 2005); pond Dubový, Loučeň, Nymburk 
region (collected by jaroSlav rydlo & molíková in 2005); 
pond Olšový, Loučeň, Nymburk region (collected by 
jaroSlav rydlo in 2005); pool near left bank of river Bílina, 
Most (collected by jaroSlav rydlo in 2005); Prague-
Řeporyje (collected by jaroSlav rydlo hradeČná, nováková 
& Zárybnická in 2006); Štěpánov, České středohoří  
(collected by jaroSlav rydlo in 2006); pool near pond 
Vlašňov, Olbram Kostel (collected by bravencová, reiter, 
jaroSlav rydlo & jan rydlo in 2007); near Žehrov, Český 
Ráj region (collected by jaroSlav rydlo & vacková in 
2007); pond Krčský, Městec Králové (collected by Jaroslav 
rydlo & vydrová in 2007); pond Dolní Čihodolský, 
Kněžičky, Nymburk region (collected by jaroSlav rydlo & 
vydrová in 2007); Kořenice, Kolín region (collected by 
jaroSlav rydlo in 2007); reservoir Darkovská near Karviná 
(collected by aDameC in 2007); ditch near Dyje, forest 
Soutok,  Břeclav region (collected by Šumberová in 2007); 
Rakšice, Znojmo region (collected by bravencová, reiter, 
jaroSlav rydlo & jan rydlo in 2007); pond near Točník, 
Křivoklát region (collected by jaroSlav rydlo & jan rydlo 
in 2007); pool in forest Sánský, Opolany, Nymburk region 
(collected by Bartošová & jaroSlav rydlo in 2007 and 
2008); between Lomnice and Vintířov (collected by hauer in 
2008); Běstvina (collected by koutecký in 2008); near 
swimming pool Barbora near Teplice (collected by hauer in 
2008); pond Borovský, Dokesko region (collected by 
koutecký in 2008); pond near Vřesová (collected by hauer 
in 2008); reservoir Dolní Michal, Sokolov region (collected 
by Skácelová in 2008); Řídká Blana, České Budějovice 
region (collected by vydrová in 2008); pond near Tulešice, 
Znojmo region (collected by bartoŠová, jaroSlav rydlo & 
jan rydlo in 2008); fish keep near pond Písečný and Lužický,  
Hodonín region (collected by Šumberová in 2008); pond 
Hlohovec, Hlohovec, Břeclav region (collected by Šumberová 
in 2008); pool Komínová in forest Boří, Břeclav-Poštorná 
(collected by Šumberová in 2008); Hustopeče nad Bečvou 
(collected by bartoŠová & jaroSlav rydlo in 2008).

Fig. 134. Nitella batrachosperma in the Czech Republic.  
Locations: Doksy region (collected by vilhelm in 1913); 
České Budějovice region (vilhelm 1914); Neratovice 
(collected by lůZa in 1920); Moravská Třebová (collected 
by Stehlík in 1921); near Hradec Králové (collected by 
rohlena in 1921); Prague (collected by podpěra in 1921); 
Brno (lhotSký & roSa 1955); near Brno (lhotSký & 
rosa 1955); Valtice (lhotSký & roSa 1955); near Třeboň 
(collected by jiří komárek in 1987).

Fig. 142. Nitella capillaris in the Czech Republic.
Locations: pool near Všetaty (collected by ČelakovSký in 
1876); Doksy (collected by ČelakovSký in 1882); Kostomlaty 
near Nymburk (collected by velenovSký in 1885); near Ústí 
nad Labem (collected by rohlena in 1921); Chrastava, 
Liberec region (collected by vilhelm in 1922); between 
Neratovice and Brandýs nad Labem (collected by klika 
in 1923); Plzeň (collected by klika in 1923); near Prague 
(collected by klika in 1930); pond Heřmanovský, Bohumín 
region (collected by Šmarda in 1950); pond Skučák near 
Rychvald, Bohumín region (collected by Šmarda in 1950); 
near Chlum near Třeboň (poulíČková et al. 2004); near 
Nadějov (poulíČková et al. 2004).

Fig. 151. Nitella flexilis in the Czech Republic.  
Locations: near Štiřín (collected by berchtold in 1823); 



Liberec (collected by langer in 1845); Prague (collected 
by oPiz in 1849, 1852, by leonharDi in 1852 and by 
Schöbl in 1854); Šluknov near Fugava (collected by karl 
in 1849); Česká Kamenice (collected by hrabal in 1854); 
near Chomutov (collected by knaF in 1855); near Prague 
(collected by kalmuS in 1854); Kutná Hora (collected by 
peyl in 1862); Příbraz near Stráže (collected by leonharDi in 
1861, 1863); near Podmokly (collected by tempSký in 1863); 
Stráž (collected by leonharDi in 1863); Bosyně (collected by 
reiCharDt in 1864); Struhařov (collected by ČelakovSký in 
1875); pond Žindavský, Nepomuk (collected by ČelakovSký 
in 1876); pool near Všetaty (collected by ČelakovSký in 
1876); Třeboň (collected by vilhelm in 1899); pond Proudný, 
ditch near Branná, Třeboň region (collected by vilhelm in 
1899); ditch between Třeboň and Hové Hrady (collected by 
vilhelm in 1899); streams near Strašnice, Prague (collected 
by velenovSký in 1902); near Bečov, Rudohoří region 
(collected by dvořák in 1912); Třebíč (collected by dvořák 
in 1914); Lutová near Třeboň (vilhelm 1914); near Český 
Krumlov (vilhelm 1914); stream Chvalšinský near Český 
Krumlov (vilhelm 1914); Vodňany (collected by Štěpán 
in 1922); Doksy (collected by vilhelm in 1923 and by 
Novák in 1927); Stromovka (collected by oPiz in 1823); 
Mariánské Lázně (collected by oPiz in 1823); pond, Jevany, 
Prague region (collected by němec in 1923 and by oPiz in 
1825 ); river Vltava near Čertova stěna, Bohemia forest 
region (collected by dědeČek in 1938); pools near Roztoky 
(collected by dědeČek in 1939); pool near Ruprechtice, 
Broumov region (collected by SouČková in 1947); ditch near 
Jersín (collected by Šmarda in 1950); ditch near Hustopeče 
(collected by Šmarda in 1950); Dobrá Voda, Třebíč region 
(lhotSký & roSa 1955); Hranice (lhotSký & roSa 1955); 
Javornice (lhotSký & roSa 1955); Jeseníky (lhotSký & 
rosa 1955); Jindřichovice (lhotSký & roSa 1955); Kralice 
(lhotSký & roSa 1955); Kyjovice (lhotSký & roSa 1955); 
Náměšť nad Oslavou (lhotSký & roSa 1955); Ocmanice 
(lhotSký & roSa 1955); Okrašovice (lhotSký & roSa 
1955); Olomouc region (lhotSký & roSa 1955); Ptáčov 
(lhotSký & roSa 1955); Skryje (lhotSký & roSa 1955); 
Svitavy (lhotSký & roSa 1955); Stareč (lhotSký & roSa 
1955); Telč (lhotSký & roSa 1955); Zňátky (lhotSký & 
rosa 1955); pond Radov near Blatná (collected by dąmbSka 
in 1958); Šumperk (collected by leneČek in 1974); stream 
Keblanský, Lánská Obora near Nový Dvůr, Křivoklát region 
(collected by Jaroslav rydlo in 1989); pond Velké Dářko, 
Žďárská vrchy (collected by rydlo in 1991); river Jihlava, 
Mohelno, Třebíč region (collected by Sutorý in 1992); river 
Vltava, Prague-Braník (collected by Jaroslav rydlo in 
1993); Trhové Sviny region (collected by vydrová in 1994); 
pool near river Cidlina, Libice nad Cidlinou (collected by 
jaroSlav rydlo in 1995); Aš region (collected by Jaroslav 
rydlo in 1996); Nebákov pond, Český ráj (collected by 
jaroSlav rydlo & vacková in 1997); pond Horní, Voznice, 
Brdy region (collected by jaroSlav rydlo in 1999); Nová 
Bystřice region (collected by Skácelová in 2000); pond 
near Vyklantice, Pelhřimov region (collected by Čech in 
2002); small pond near pond Hradecký, Jabkenice, Mladá 
Boleslav region (collected by jaroSlav rydlo in 2002); pool 
near Dobrá, Bohemia Forest region (collected by buFková 
& jaroSlav rydlo in 2004); near Želnava, Bohemia Forest 
region (collected by buFková & jaroSlav rydlo in 2004); 
Studánka, Cheb region (collected by jaroSlav rydlo in 
2004); Záhrozdí, Šumava region (collected by buFková & 
jaroSlav rydlo in 2004); Buková near Příbram (collected by 
jaroSlav rydlo in 2004); pond Voborníček, Břístev, Nymburk 

region (collected by jaroSlav rydlo in 2004); Bečov nad 
Teplou (poulíČková et al. 2004); Běchovice (poulíČková et 
al. 2004); Havlíčkův Brod (poulíČková et al. 2004); Jablonec 
nad Nisou (poulíČková et al. 2004); Lužnice (poulíČková 
et al. 2004); Podmokly (poulíČková et al. 2004); Stráž nad 
Nežárkou (poulíČková et al. 2004); pond Vojenský near 
Lukov, Milešovké Středohoří (collected by jaroSlav rydlo 
in 2005); pond near Krásňany, Cheb region (collected by 
jaroSlav rydlo in 2005); pool near Černíč, Českomoravská 
vrchovina (collected by Čech in 2005); near pond Podliščí, 
Počátky, Českomoravská vrchovina (collected by ekrtová 
in 2006); reservoir Nýrsko (collected by jaroSlav rydlo 
in 2006); Matenský pond near Jindřichův Hradec (collected 
by koŠnar in 2007); Horní Lesák pond, Jindřichův Hradec 
region (collected by heSoun & huSák in 2007); pool near 
Magdalena, Třeboň region (collected by dvořáková in 
2007); Podlesí, Orlické mountains (collected by Jaroslav 
rydlo & vydrová in 2007); pond near Sedmihorky, Český 
Ráj (collected by jan rydlo & jaroSlav rydlo in 2007); 
pond Dolní, Podbořánky, Rakovník region (collected by 
molíková, jaroSlav rydlo & ŠaŠek in 2007); pond Plaviště, 
Soseň, Rakovník region (collected by molíková, jaroSlav 
rydlo & ŠaŠek in 2007); Blešno, Hradec Králové region 
(collected by jan rydlo & jaroSlav rydlo in 2007); Ďáblík 
near Trhové Sviny (collected by vydrová in 2008); Křížová 
Lhota, Vlašim region (collected by kremlová in 2008); Malé 
Chrastí near Třebíčko (collected by vydrová in 2008); near 
pond Mladovický, near pond Žehovák near Velíš, Vlašim 
region (collected by kremlová in 2008); NP Podlesí, 
Vlašim region (collected by kremlová in 2008); Podstrání 
near Krásno (collected by hauer in 2008); pond between 
Suchdol and Halámky (collected by vydrová in 2008); pond 
near Milovanice, Vlašim region (collected by kremlová in 
2008); pond Pazourkův, Strmilov (collected by vydrová 
in 2008); Radostín, Žďár nad Sázavou region (collected by 
koŠnar in 2008); Vlašim region (collected by kremlová in 
2008); Zliv (collected by vydrová in 2008); near V Poli, 
Frýdlant, Černovousy region (collectd by morávková & 
jaroSlav rydlo in 2008); pond Nebákov, Roveň, Český 
Ráj region (collected by jan rydlo & jaroSlav rydlo in 
2008); Tichá, Český Krumlov region (collected by Jaroslav 
rydlo & vydrová in 2008); pond Horní Kracle, Ruda, 
Křivoklátsko region (collected by jan rydlo & jaroSlav 
rydlo in 2008); pond Huťský, Žofín (collected by Jaroslav 
rydlo & vydrová in 2008); near Soumarský Most, Bohemia 
Forest region (collected by bartoŠová & jaroSlav rydlo in 
2008); pool near Lhota u Kestřan, Písek region (collected by 
Grulich & vydrová in 2008); pond near strem Keblanský, 
Keblany, České Budějovice region (collected by vydrová 
in 2008); Hrdlořezy, Jindřichův Hradec region (collected by 
vydrová in 2008); pool no 109-110 in forest Řídká Blana, 
České Budějovice region (collected by Grulich & vydrová 
in 2008); pond Pazouřák, Malý Jeníkov, Jindřichův Hradec 
region (collected by Grulich & vydrová in 2008); pond 
Blanko (collected by Skácelová in 2008); mind Jiří Pinka 
Sokolov region (collected by Skácelová in 2008); pond no 
1 near Božičany, Sokolov region (collected by Skácelová 
in 2008); forest pond Ivaniny, Proseč pod Křemešníkem, 
Pelhřimov region (collected by Čech in 2008); pools near 
stream Bohužský, Světlá nad Sázavou (collected by JoseF 
komárek in 2008).

Fig. 159. Nitella gracilis in the Czech Republic.
Locations: Nový Valdek (collected by karl in 1848); near 
Třeboň (collected by leonharDi in 1850 and by vilhelm 
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in 1899); Česká Kamenice (collected by hrabal in 1853); 
Stráž (collected by leonharDi in 1855, 1861, 1863); 
Liberec (collected by siegmunD in 1859); Platy (collected 
by leonharDi in 1862); forest Královský, northern part of 
the Czech Republic (collected by karl in 1862); near České 
Budějovice (collected by leonharDi in 1863); near Plzeň 
(collected by hora in 1882); near Doksy (collected by 
vilhelm in 1901); Zlatá Koruna (vilhelm 1914); Mariánské 
Lázně (collected by oPiz in 1823); Stromovka (collected by 
oPiz in 1823); pond Záblatský near Lomnice, Brno region 
(collected by dąmbSka in 1958); Děčín (poulíČková et al. 
2004); Doksy (poulíČková et al. 2004); Šumava region 
(poulíČková et al. 2004); Třeboň (poulíČková et al. 2004).

Fig. 169. Nitella mucronata in the Czech Republic.
Locations: near Prague (collected by leonharDi in 1850 and 
1853); Královská Obora near Prague (vilhelm 1914); ditch 
near Mohelno (collected by dvořák in 1919); Olomouc 
region (lhotSký & roSa 1955); Nový Valdek (lhotSký & 
rosa 1955); Svitavy (lhotSký & roSa 1955); Brno (collected 
by dąmbSka in 1958); Velký Osek (collected by rydlo in 
1990); Kluk, Nymburk region (collected by rydlo in 2000); 
forest Boří les (huSák 2001); Boletice (Grulich & vydrová 
2006); Velká Ohrazenice (Caisová et al. 2008).

Fig. 177. Nitella opaca in the Czech Republic.
Locations: near Kamenice (collected by Sýkora in 1817); 
Předboj (collected by leonharDi in 1863); Nové Benátky 
(collected by dědeČek in 1872); Pazderna near Písek 
(collected by dědeČek in 1872); Roztoky near Prague 
(collected by dědeČek in 1872 and 1939); Čechtice near 
Královice (collected by dědeČek in 1875); Lysá nad Labem 
(collected by dědeČek in 1876); Nepomuk (collected by 
ČelakovSký in 1876); near Rakovník (collected by holbach 
in 1877); Čekanice (collected by velenovSký in 1878 and 
1888); Čertova Stěna, Šumava region (collected by dědeČek 
in 1878); Opočno (collected by ČelakovSký in 1880); near 
Mariánské Lázně (collected by krátký in 1883); Čečelice 
(collected by velenovSký in 1885); Stará Lysá (collected by 
velenovSký in 1885); near Lysá nad Labem (collected by 
velenovSký in 1885 and by dědeČek in 1937); Kostomlaty, 
Nymburk region (collected by velenovSký in 1887); Třeboň 
(collected by vilhelm in 1899); Všetaty (collected by vilhelm 
in 1899); pool in Jeníčkova Lhota near Tábor (collected by 
ravba in 1900); Jeníčková Lhota near Tábor (collected by 
radba in 1900); Rožďalovice (collected by SaSka in 1901); 
pools between Byšice and Všetaty (collected by vilhelm in 
1901); Všetaty near Vavřinec (collected by vilhelm in 1901); 
between Jestřebí and Podhrází, Doksy region (collected by 
vilhelm in 1902); between Mělnická Vruť and Jelenice near 
Mělník (collected by vilhelm in 1902); near Čelákovice 
(collected by vilhelm in 1902); between Doksy and Jestřebí 
(collected by vilhelm in 1902); ditch between Vrutice and 
Zelenice (collected by vilhelm in 1902); streams near 
Strašnice (collected by velenovSký in 1902); Jičín (collected 
by baudyŠ in 1911); Krč, Prague region (vilhelm 1914); 
pond Pařez near Zámostí (collected by baudyŠ in 1918); 
Vodňany (collected by Štěpán in 1921 and 1922); pool 
near Jizera, Nové Benátky (collected by Dědeček in 1923); 
Brzovany near Louny (collected by klika in 1926); near 
Prague (collected by vilhelm in 1928); river Vltava near 
Čertova stěna, Bohemia forest region (collected by dědeČek 
in 1938); pond in valley Josefov, Blansko region (collected by 
Černoch in 1949); pool near Čejč, Terezín region (collected 
by Šmarda in 1950); Náměšť nad Oslavou (lhotSký & 

rosa 1955); Ocmanice (lhotSký & roSa 1955); Pozďatín 
(lhotSký & roSa 1955); Křivoklát (poulíČková et al. 2004); 
Písek (poulíČková et al. 2004); Prague (poulíČková et al. 
2004); Putim (poulíČková et al. 2004); pond Podoborský 
near Nové Hrady (collected by Šumberová in 2007).
 
Fig. 187. Nitella syncarpa in the Czech Republic.
Locations: Kamenice (collected by Sýkora in 1818); 
Karlovy Vary (collected by reuss in 1839); Nové Dvory near 
Kutná Hora (collected by peyl in 1857); Třeboň (collected 
by leonharDi in 1863); Prague (collected by velenovSký in 
1887); pond Tisý near Lomnice nad Lužnicí (collected by 
vilhelm in 1899 and 1910); Sychrov (collected by vilhelm 
in 1913); Voňany (collected by Štěpán in 1922); Jihlava 
(lhotSký & roSa 1955); Stonařov (lhotSký & roSa 1955); 
pond near Blatná (collected by dąmbSka in 1958); pools 
near pond Kupcov, Blatná (collected by dąmbSka in 1958); 
pond Pražák near Vodňany (collected by dąmbSka in 1962); 
Turnov (poulíČková et al. 2004); Vodňany (poulíČková et 
al. 2004); fishpond Ptačí Blato near Třeboň (collected by 
aDameC in 2008).

Fig. 195. Nitella tenuissima in the Czech Republic.  
Locations: near Milevsko (collected by dědeČek in 1875);  
near Chotěboř (collected by rohlena in 1921); pool near 
pond Kupcov, Blatná (collected by dąmbSka in 1958).

Fig. 205. Nitellopsis obtusa in the Czech Republic.
Locations: near Hlinsko (collected by Dostál in 1941); pool 
near Malše, Třeboň region (collected by dědeČek in 1938).

Fig. 217. Tolypella glomerata in the Czech Republic.  
Locations: near Netřeby, Neratovice region (collected by 
ČelakovSký in 1876); pond Skučák near Rychvald, Bohumín 
region (collected by Šmarda in 1950); Lednice (lhotSký & 
rosa 1955); Valtice (lhotSký & roSa 1955); small pond near 
pond Dolní Candát, Ostrov, Karlovy Vary region (collected by 
jaroSlav rydlo in 1989); stream Chebský between Chleby 
nad Draho, Nymburk region (collected by jaroSlav rydlo in 
1990); near pond Hrůdka, Rokytnice, Český ráj (collected by 
jan rydlo & jaroSlav rydlo in 2008).

Fig. 224. Tolypella intricata in the Czech Republic,.
Locations: near Žďár nad Sázavou (collected by hora 
in 1882); streams near Strašnice, Prague (collected by 
velenovSký in 1902); pool near river Cidlina, Libice nad 
Cidlinou (collected by jaroSlav rydlo in 1996); Kamilov, 
Nymburk region (collected by jaroSlav rydlo in 2001); 
pond near Žehrov, Český ráj (collected by jaroSlav rydlo 
& vacková in 2007). 

Fig. 231. Tolypella prolifera in the Czech Republic.  
Locations: Měnín (lhotSký & roSa 1955).
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