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Marchartiomorpha Werw

Anthocerotophyta (horfrworts) = Mechorosty
Bryophyta (moszes,

Horneop

Agiaophyton major +

Ehyniopsida +

Lycopodiopsida_(ycophytes)

Eophyliophyton bellum +

Psilophyton dawsohii +

Cladoxylopsida +

& Polypodiopsida Derns, including horsetails and whiskferns)

Pertica varia + - fapradorosty

Aneurophytales +
Archaeoptericdales +
Protopityales +
& Spermatopsida Deed plants: flowering plants, conifers, etc.)

http://tolweb.org/Embryophytes/20582




https://youtu.be/00ISGbtDKdw?si=MBSyYyYBp-KixJ1-



https://youtu.be/0OlSGbtDKdw?si=MBSyYyYBp-KixJ1-

kapradiny (Monilophyta)

% vytrusné r. (spory triletni a monoletni)
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Figure 8 The two basic shapes of fern spores, monolete (top) and trilete
(bottom), and how they form during meiosis, Left, spore mother cell.
Middle, tetrad stage after meiosis (note the diferent orientations of the
cell walls). Right, a single spore separated from the tetrad. The block dot
in the center of each cell represents the nucleus. Alter Bligaard and Tind (1993)
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kapradiny (Monilophyta)

% vytrusné r. (spory triletni a monoletni)
% nejstarsi zijici r. s pravym listem (Euphyllophytina)

% aktualné kapradiny s.l.
% vcetné preslicek (Equisetidae)

Lycopodiophytes (club mosses, spike mosses, quillworts)
d plants)
Psilotales (whisk ferns)
Ophioglossales (grapefems etc.)

Eusporangiate

Equisetales (horsetails) Fems

Marattiales

Tracheophyta Osmundales

Hymenophyllales (filmy ferns)
Gleicheniales
Schizazales Leptosporangiate
. ) | Ferns
Salviniales (heterosporous)
Cyatheales (tree ferns)

Folypodiales




kapradiny (Monilophyta)
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aktualné kapradiny s.l.
% vcetné preslicek (Equisetidae)
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d plants)
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kapradiny (Monilophyta)

vytrusné r. (spory triletni a monoletni)
nejstarsi zijici r. s pravym listem (Euphyllophytina)
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% aktualné kapradiny s.l.
% vcetné preslicek (Equisetidae)

< eus pora ngl atni x le ptOS poran g] atni Lycopodiophytes (club mosses, spike mosses, quillworts)
d plants)
% casto stinomilné rostli ny haid: Psilotales (whisk ferns)
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Hymenophyllales (filmy ferns)
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. ) | Ferns
Salviniales (heterosporous)
Cyatheales (tree ferns)

Folypodiales







kapradiny (Monilophyta)

vytrusné r. (spory triletni a monoletni)
nejstarsi zijici r. s pravym listem (Euphyllophytina)
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% aktualné kapradiny s.l.
% vcetné preslicek (Equisetidae)

X8 eusporangiétm’ X leptosporangiétni Lycopodiophytes (club mosses, spike mosses, quillworts)
d plants)
% Casto stinomilné rostliny ... jako mechorosty \cida [—Psilotales (whisk ferns)

Ophioglossales (grapefems etc.)
Ophioglossales (grapefemns etc.) Eusporangiate

Equisetales (horsetails) Fems

Marattiales

Tracheophyta Osmundales

Hymenophyllales (filmy ferns)
Gleicheniales
Schizazales Leptosporangiate
. ) | Ferns
Salviniales (heterosporous)
Cyatheales (tree ferns)

Folypodiales




Horizontal transfer of an adaptive chimeric
photoreceptor from bryophytes to ferns

Fay-Wei Li*", Juan Carlos Villarreal®, Steven Kelly®, Carl ). Rothfels”, Michael Melkonian®, Eftychios Frangedakis®,
Markus Ruhsam®, Erin M. Sigel®, Joshua P. Der®", Jarmila Pittermann’, Dylan O. Burge/, Lisa Pokorny®, Anders Larsson',
Tao Chen™, Stina Weststrand', Philip Thomas', Eric Carpenter”, Yong Zhang®, Zhijian Tian®, Li Chen®, Zhixiang Yan®,
Ying Zhu®, Xiao Sun®, Jun Wang®, Dennis W. S5tevenson®, Barbara J. Crandall-5totler?, A. Jonathan Shaw®,

Michael K. Deyholos”, Douglas E. Soltis"*", Sean W. Graham", Michael D. Windham®, Jane A. Langdale®,

Gane Ka-Shu Wong™®*", Sarah Mathews", and Kathleen M. Pryer®

Li et al., 2014

Ferns are well known for their shade-dwelling habits. Their ability to
thrive under low-light conditions has been linked to the evolution of a
novel chimeric photoreceptor—neochrome—that fuses red-sensing
phytochrome and blue-sensing phototropin modules into a single gene,
thereby optimizing phototropic responses. Despite being implicated in
facilitating the diversification of modern ferns, the origin of neochrome
has remained a mystery. We present evidence for neochrome in
hornworts (a bryophyte lineage) and demonstrate that ferns acquired
neochrome from hornworts via horizontal gene transfer (HGT). Fern
neochromes are nested within hornwort neochromes in our large-scale
phylogenetic reconstructions of phototropin and phytochrome gene
families. Divergence date estimates further support the HGT hypothesis,
with fern and hornwort neochromes diverging 179 Mya, long after the
split between the two plant lineages (at least 400 Mya). By analyzing the
draft genome of the hornwort Anthoceros punctatus, we also discovered
a previously unidentified phototropin gene that likely represents the
ancestral lineage of the neochrome phototropin module. Thus, a
neochrome originating in hornworts was transferred horizontally to ferns,
where it may have played a significant role in the diversification of
modern ferns.
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Fig. 1. The origin of fern neachrome. (A) Meocchrome is a chimeric photo-
receptor in which the M terminus consists of a phytochrome sensory module
fused to an almost complete phototropin sequence at the C terminus. Thick
and thin limes represent exons and introns, respectively (length not to scale).
(B) Dated phylogeny of phototropin and neochrome, showing necchrome
HGT from hormworts to ferns (details are given in 5 Appendix, Fig. 55). The
blue, browmn, and yellow branches represent hormeort phototropim, horm-
wiort necchrome, and fern mecchrome, respectively. (C) Portion of the
phototropin  phylogeny showing relationships of ferm neochrome (Ferm
NEQ), hormwort phototropin (Homwort FHOT), and hormwort necchrome
[(Hormweort NEO), with highly supported branches thickened (details are
shown in 5 Appendix, Figs. 51 and 52). (D) A schematic depicting the origin
of fern neochrome imvolving retrotransposition of a phototropin gene [(and
hence the los of introns), its fusion with a phytochrome, and HGT from
hormworts to ferns.
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kaprad'orosty (Monilophyta)

O/

% objevuji se uz v obdobi svrchniho devonu (pred cca 390 mil. let)

._
{: r‘.:lta ‘:.-_.lcl U 5 -
Jurassic l

Triassic

: : i
Devonian
- . F

Lycopsids
- Irime PAYLEeEs
Monilophytes (ferns)
Seed Plants

Ordovician

Cambrian




kaprad'orosty (Monilophyta)

% objevuji se uz v obdobi svrchniho devonu (pred cca 390 mil. let)
< https://www.sciencephoto.com/media/1150925/view/devonian-
wetland-forest-animation

......

svrchni devon € spodni devon


https://www.sciencephoto.com/media/1150925/view/devonian-wetland-forest-animation

kaprad'orosty (Monilophyta)

% vyrazna slozka permokarbonskych pralest (dnes = Cerné uhli...)
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Calamites/Annularia (far left, Late Carboniferous), Polystichum (upper left, extant),

Phlebo (upper right, Triassic), Osmundia (far right, extant), Todites (lower right,
Psaronius (center, Late Carboniferous), and Rhacophyton (lower left, Late
Devonian]
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preslicky (EQUISETIDAE)

pieslicky (Equisetidae) <:|
hadilky a prutovky (Ophio
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pFeSllEky (EQU'SET'DAE) +Sphenophylliales

tArchaesocalamitaceas

O/

% vétsina diverzity = fosilni zastupci
% dnes monotypicky rad/celed’/rod

wikipedia.org

% Equisetum (preslicka)




preslicky (EQUISETIDAE)

O/

% vétsina diverzity = fosilni zastupci
% dnes monotypicky rad/celed’/rod

4

% Equisetum (preslicka)
% 2 podrody

Equisetales

% Equisetum a Hippochaete (cidivka)

tSphenophyllales

tArchaesocalamitaceas

tCalamitaceae
TMeocalamitaceae

Equisetaceae

wikipedia.org




preslicky (EQUISETIDAE)
% vétsina diverZity = fosilni ZéStUpCi A. calamitina, TCruciaetheca)
% dnes monotypicky rad/celed’/rod

o%

% Equisetum (preslicka)
s 2 podrody

% Equisetum a Hippochaete (cidivka)

wikipedia.org

O/

% celosvétové cca 20-35 druhl (dost hybridu)

O/

% velkou cast diverzity lze tedy potkat i u nas!=)




THeocalamitaceae

pFeSliEky (EQUISETIDAE) tSphenophyliales on
tArchaeocalamitaceae O,

% vétsina diverzity = fosilni zastupci -_g
% dnes monotypicky rad/celed’/rod +Calamitaceae Q
=<

2

% Equisetum (preslicka)
s 2 podrody
% Equisetum a Hippochaete (cidivka)

Equisetaceae

% cca 20-35 druht (hybridd)
% velkou cast diverzity lze tedy potkat i u nas!=)

% nejvétsi druhy znamé z latinské Ameriky
% Equisetum myriochaetum (az 8 m!)
% Equisetum giganteum (az 5 m)




preslicky (EQUISETIDAE)

% vétsina diverzity = fosilni zastupci
% dnes monotypicky rad/celed’/rod

% Equisetum (preslicka)
% 2 podrody
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% Equisetum a Hippochaete (cidivka)

cca 20-35 druht (hybridi)
velkou cast diverzity lze tedy potkat i u nas!=)

nejvétsi druhy znamé z latinské Ameriky
% Equisetum myriochaetum (az 8 m!)
% Equisetum giganteum (az 5 m)

clankovani + ryhovani
duty stonek
podzemni oddenek
sezonni dimorfismus
list 227
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—tSphenophyllales
—tArchaeocalamitaceae

—A.G. clade (tFaracalamitina, TCruciaetheca)

wikipedia.org

Equisetales ——+Calamitaceae

—TNeocalamitaceae

—Equisetaceae

Dnesni preslicky

maji az sekundarné
zjednoduseny megafyl -
viz bazalni linie!

ztratily schopnost
druhotné tloustnout...
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pFesllEky (EQU'SET'DAE) +Sphenophyliales

TArchaeocalamitaceae
% vétsina diverzity = fosilni zastupci A.G. clade (tParacalamitina, tCruciaetheca)
< dnes monotypicky rad/celed’/rod +Calamitaceae

THeocalamitaceae

wikipedia.org

% Equisetum (preslicka)
s 2 podrody
% Equisetum a Hippochaete (cidivka)

Equisetaceae

% cca 20-35 druht (hybridd)
% velkou cast diverzity lze tedy potkat i u nas!=)

% nejvétsi druhy znamé z latinské Ameriky
% Equisetum myriochaetum (az 8 m!)
% Equisetum giganteum (az 5 m)

% clankovani + ryhovani, duty stonek, podzemni oddenek, sezéonni dimorfismus
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< diverzita v CR - 9 druh...
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https://botany.cz/cs/kvetena-ceske-republiky/
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https://www.botanickafotogalerie.cz/cz/Equisetum_arvense/

EQUISETUM ARVENSE
preslicka rolni
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EQUISETUM PRATENSE
preslicka lu

presli

EQUISETUM SYLVATICUM
licka lesni
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https://botany.cz/cs/cerveny-seznam/

EQUISETUM TELMATEIA
preslicka nejvetsi

EQUISETUM PALUSTRE
preslicka bahenni
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EQUISETUM FLUVIATILE EQUISETUM HYEMALE EQUISETUM RAMOSISSIMUM EQUISETUM VARIEGATUM
preslicka poric¢ni preslicka zimni preslicka vétevnata preslicka riiznobarva

C2 C3 C2

Sl

E. fluviatile a E. ramosissimum umi i vétve...=)



https://botany.cz/cs/cerveny-seznam/

https://youtu.be/RvC4pOb7MhE

https://www.osel.cz/7124-vytrusy-preslicek-chodi-tanci-a-skacou.html

mrstniky
(haptery)



https://youtu.be/RvC4pOb7MhE
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hadilky a prutovky (Ophioglossidae)

% Prutovkovité (Psilotaceae)
* tropy/subtropy (2 rody)
% nejblize jizni Spanélsko prutovka naha (Psilotum nudum)

Prutovka naha

(Psilotum nudum) N




hadilky a prutovky (Ophioglossidae)

p lavuné ,:: II_I Copo diidae :]

preslicky (Equisetidae)

% Prutovkovité (Psilotaceae)
s tropy/subtropy (2 rody) _ | -
% nejblize jizni Spanélsko prutovka naha (Psilotum nudum) [REIEIEsIIIiE @pradiny} - maracie (Marattiidae)
% sekundarné zjednodusena stavba! leptosporangiatni kapradiny (Polypodiidae)
% bez korenl (jen rhizoidy), protostélé...
% pripomina Rhyniové rostliny...

Prutovka naha
(Psilotum nudum)

Types of Protostele

000

haplostele actinostele plectostele



hadilky a prutovky (Ophioglossidae)

plavuné (Lycopodiidae)

< Prutovkovité (Psilotaceae) presiicky (Equisefidae)

s tropy/subtropy (2 rody) VionilonhvEa hadilky a prutovky 1._'-':'{:Jrlfr:-'g.-'ﬂss!daej:<:l

% nejblize jizni Spanélsko prutovka naha (Psilotum nudum) [REIEIEsIIIiE @pradiny} - maracie (Marattiidae)

% sekundarné zjednodusena stavba! leptosporangiatni kapradiny (Polypodiidae)
% bez korenl (jen rhizoidy), protostélé...

% pripomina Rhyniové rostliny... x monoletni spory!

1é rostliny (Spermatophyta)
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Types of Protostele
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haplostele actinostele plectostele



hadilky a prutovky (Ophioglossidae) plavuné (Lycopodiidae)

preslicky (Equisetidae)

A

s Hadilkovité (Ophioglossaceae) hadilky a prutovky {anbbﬂ%<}:
. : maracie (Maraitiidae)
s hl. tropy/substropy (10 rodu), ale nejen!
< v CR 2 rody
% hadilka obecna (Ophioglossum vulgatum)
s vrati¢ka (Botrychium) - 3(4) druhy

leptosporangiatni kapradiny (Polypodiidae)

vraticka mési¢ni -
Botrychium lunaria 5

hadilka obec
Ophioglossum vulgatum




hadilky a prutovky (Ophioglossidae) plavuné (Lycopodiidae)
preslicky (Equisetidae)
s Hadilkovité (Ophioglossaceae) hadilky a prutovky “”mbbrw(}:

_ @pradivl - _maracie (Marattiidae)
< hl. tropy/substropy, ale nejen!
s v CR 2 rody

% hadilka obecna (Ophioglossum vulgatum)

s vrati¢ka (Botrychium) - 3 druhy

leptosporangiatni kapradiny (Polypodiidae)

semenne rostliny (Spermatophyta)

s morfologie rostliny
% podzemni stonek
% misto korenového vlaseni - mykorhiza
% nadzemni dvoudilny list (sterilni a fertilni cast)

vraticka mési¢ni -
Botrychium lunaria 5

hadilka obec
Ophioglossum vulgatum




hadilky a prutovky (Ophioglossidae) plavuné (Lycopodiidae)
preslicky (Equisetidae)
+ Hadilkovité (Ophioglossaceae) hadilky a prutovky {E‘{.’J.‘J.ﬁjg.-'oss."daej:u<:I
Euphyliophyting| ~—==Tkapradiny| .- --cic (\arattidae)
% hl. tropy/substropy, ale nejen! | "
< v CR 2 rody
% hadilka obecna (Ophioglossum vulgatum)

s vrati¢ka (Botrychium) - 3 druhy

leptosporangiatni kapradiny (Polypodiidae)

semenne rostliny (Spermatophyta)

s morfologie rostliny
% podzemni stonek
% misto korenového vlaseni - mykorhiza
% nadzemni dvoudilny list (sterilni a fertilni cast)

o%

¥ anatomie
Types of Siphonostele

solenostele dictyostele eustele

vraticka mésicni - ; ¥
Botrychium lunaria sy v

hadilka obec
Ophioglossum vulgatum




maracie (Marattiidae)

preslicky (Equisetidae)

% tropy a subtropy (6 rodd / 100+ druht) hadilky a prutovky (Ophic fae)
% ve fosilnim zaznamu od karbonu (stromova Psaronius) EUpNYIIODNYIiNG] e (KEDIAGINY | 1o i 4ot <::|

leptosporangiatni kapradiny (Polypo




polyoyklicke uspofadani
cévnich svazkl ve stonku

i o S, ¥ sty Psaronius sp.
3 < stromova kapradina
permokarbonskych
& pralesu

% az 10 metru
s znama i z nalezu z C

synangium

Scoleopteris sp.

Stipitopteris sp.

stonek obaleny plastém
vzdusnych adventivnich kofinki




maracie (Marattiidae)

preslicky (Equisetidae)

% tropy a subtropy (6 rodd / 100+ druht) hadilky a prutovky (Ophic fae)
% ve fosilnim zaznamu od karbonu (stromova Psaronius) Euphyilophytina @pradiny| oo e (Marattidae) <::|

leptosporangiatni kapradiny (Polypo

% circinatni vernace = spiralni rozvijeni listl




¥

E - ’_’-
Kapradiny, circinatni vernace | ’




maracie (Marattiidae) plavuné (Lycopodiidae)

preslicky (Equisetidae)
tropy a subtropy (6 rodd / 100+ druhd) hadilky a prutovky (Ophiogiossidae)
ve fosilnim zaznamu od karbonu (stromova Psaronius) EUphYII0DNYlINE) e (KBDTGINY| o i (haratticae) <::,

/7
0‘0
/7
0‘0

o T ST se s ge 40 leptosporangiatni kapradiny (Polypodiidae)
% circinatni vernace = spiralni rozvijeni listu

semenne rostliny (Spermatophyta)

% cévni svazky - diktyostélé / polystélé

dictyostele




maracie (Marattiidae)

preslicky (Equis

% tropy a subtropy (6 rodd / 100+ druht) hadilky a prutovky (Oph
% ve fosilnim zaznamu od karbonu (stromova Psaronius) p = kapradiny

% circinatni vernace = spiralni rozvijeni listl

% cévni svazky - diktyostélé / polystélé

% slizové kanalky ve vsech castech rostliny

00

» od drobnych kapradin...
...aZz po kapradiny s listy dlouhymi 6(9) metrd!

L)

¥ wnft] o T T '

https://plantstomata.wordpress.c

r

om/2015/01/27/stomata-




leptosporangiatni kapradiny (Polypodiidae)

plavuné (Lycopodiidae)

i iy oy i I
maracie (Maraffiidae)

leptosporangiatni kapradiny (Polypodiidae)

semenné rostliny (Spermatophyta)




leptosporangiatni kapradiny (Polypodiidae)

X/

«* aktualni systém - 7 radu (,,1 + 6“) ~Osmundales 1 family

% cca 9000 druha! _
Hymenophyllales 1 family
Gleicheniales 3 families

Schizaeales 3 families (1 family, 3 subfamilies)

Salviniales 2 families

—Cvatheales 8 families (1 family, 8 subfamilies)




leptosporangiatni kapradiny (Polypodiidae)

% aktualni systém - 7 radud

% cca 9000 druhi!

% naprosta vétsina diverzity
s Polypodiales

% char. znakem = pleviny
% supiny na rapicich




% pleviny
= Supiny na rapicich

v

Ondrej Abrnych



¥

E - ’_’-
Kapradiny, circinatni vernace | ’




leptosporangiatni kapradiny (Polypodiidae)

% bazalni linie ~Osmundales 1 family
/

s cca 20 % diverzity... _
Hymenophyllales 1 family

Gleicheniales 3 families
Pol Schizaeales 3 families (1 family, 3 subfamilies)
Salviniales 2 families
—Cvatheales 8 families (1 family, 8 subfamilies)

iPolypmdiales 6 suborders, 26 families (0 suborders, 8 families)




leptosporangiatni kapradiny (Polypodiidae) Osmundales

% Podezrenotvaré (Osmundales) Hymenophyllales

. , . v. , . . . . Gleicheniales
s ,kralovske® (velikost) cCi ,,kvetouci* (vyrazna sporangia) kapradiny
J

< od svrchniho permu Polypodiidae Schizaeales
s lesni mocaly
ARSI B O ol ok Salviniales

v, S A
N S
SR

& - iy,
— e 5 T

Cyatheales

Polypodiales

OSMUNDA REGALIS
podezren kralovska




leptosporangiatni kapradiny (Polypodiidae) Osmundales

% Blanatcotvaré (Hymenophyllales) Hymenophyllales

drobné jemné kapradiny (jednotky, max desitky cm) Gleicheniales

protostélé, bez priduch Polypodiidae Schizaeales

R/ R/
0.0 0.0

% celosvétové - 2 rody (500+ druh() Salviniales

v CR - jen gametofyt - vlaskatec tajemny (Trichomanes speciosum)
v SRN (blizko hranic) - blanatec kentsky (Hymenophyllum tunbrigense)

‘ Cyatheales

Polypodiales

vlaskatec tajemny
(Trichomanes speciosum)




leptosporangiatni kapradiny (Polypodiidae) Osmundales

+ Gleicheniales Hymenophyllales

Gleicheniales

pantropické rozsireni
fosilni zdznam od permu Polypodiidae Schizaeales

vétsi kapradiny (ale ne stromové) - listy az 10 m!
typické vidlicnaté az ,,ala palma“ vétveni listQ

Salviniales

R/ O/ R/ R/
0‘0 0.0 0.0 0.0

‘ Cyatheales

Polypodiales




leptosporangiatni kapradiny (Polypodiidae) Osmundales

% Nepukalkotvaré (Salviniales) Hymenophyllales
Gleicheniales

< celosvétové rozsireni Polypodiidae Schizaeales

Cyatheales

‘ Salviniales

Polypodiales




leptosporangiatni kapradiny (Polypodiidae)

s Nepukalkotvaré (Salviniales)

% celosvétove rozsireni

% pro vsechny plati
% vodni/mokradni
% dimorfni listy (sterilni x fertilni)
% heterosporické - 2 typy spor (a endosporickych gametofytu)
< mikrospory (J') + megaspory (%)

Osmundales
Hymenophyllales

Gleicheniales

Polypodiidae Schizaeales

Cyatheales

‘ Salviniales

Polypodiales




leptosporangiatni kapradiny (Polypodiidae)

s Nepukalkotvaré (Salviniales)

R/ R/
0.0 0.0

*

L)

o0

specificka skupina ,,vodokapradin“ ("Hydropteridales")
celosvétové rozsireni

pro vsechny plati
% vodni
% dimorfni listy (sterilni x fertilni)
% heterosporické - 2 typy spor (a endosporickych gametofytu)
< mikrospory (J') + megaspory (%)

v CR plvodni
% Nepukalka vzplyvajici (Salvinia natans) - Opavsko (eutrofni vody)
% Micovka kulkonosna (Pilularia globulifera) - Trebonsko

Osmundales
Hymenophyllales

Gleicheniales

Polypodiidae Schizaeales

Cyatheales

‘ Salviniales

Polypodiales




Micovka kulkonosna

(Pilularia globulifera)

V4

(W4

V4

yvajici

(Salvinia natans)

Nepukalka vzpl



Micovka kulkonosna
(Pilularia globulifera)

Nepukalka vzplyvajici
Salvinia natans)

https://youtu.be/muBsACidlxA?si=KT322FKo6vVhZNIN



https://youtu.be/muBsACidlxA?si=KT322FKo6vVhZNIN

leptosporangiatni kapradiny (Polypodiidae) Osmundales

% Nepukalkotvaré (Salviniales) Hymenophyllales

specificka skupina ,,vodokapradin“ ("Hydropteridales”) Gleicheniales

celosvétové rozsireni Polypodiidae Schizaeales

R/ R/
0.0 0.0

*

L)

% pro vsechny plati

% vodni

% dimorfni listy (sterilni x fertilni)

% heterosporické - 2 typy spor (a endosporickych gametofytu)
< mikrospory (J') + megaspory (%)

Cyatheales

‘ Salviniales

Polypodiales

*

< v CR plvodni
% Nepukalka vzplyvajici (Salvinia natans) - Opavsko (eutrofni vody)

% Micovka kulkonosna (Pilularia globulifera) - Trebonsko

L)

< v CR neplvodni
% Azola americka (Azolla filiculoides) - symbioticka sinice fix. vzdusny N, (oligotrofni vody)
% Marsilka ctyrlista (Marsilea quadrifolia) - u nas volné neroste, ale znama ze Slovenska

L)




S P ,,_,,
Dhiiie BT *garden-en.com
SITRRSEE -

N

Azola americka
(Azolla filiculoides)

Marsilka ¢tyrlista y
(Marsilea quadrifolia)



leptosporangiatni kapradiny (Polypodiidae) Osmundales

< Cyateotvaré (Cyatheales) Hymenophyliales
o . . Gleicheniales
s stromovite kapradiny (az 25 m!) -
< neumi druhotné tloustnout Polypodiidae Schizaeales
% zpevnéni diky sklerenchymu + rapikim (podobné palmy...)

dolozeny od druhohor R Salviniales
horské tropy jizni polokoule :

R/ R/
0‘0 0‘0

Cyatheales

Polypodiales

7/ alchet-ron.c

Dicksonia

z i_u Cyathea

Hin's )
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Tree fern (Cyatheales)
Temporal range: Late Jurassic—Recent

https://youtu.be/NnOAyXyz32w?si=69xz7-B8ikPMclVo



https://youtu.be/NnOAyXyz32w?si=6gxz7-B8ikPMclVo

leptosporangiatni kapradiny (Polypodiidae)

s Osladicotvaré (Polypodiales) “Osmundales 1 family
Hymenophyllales 1 family
Gleicheniales 3 families
Schizaeales 3 families (1 family, 3 subfamilies)
Salviniales 2 families

—Cvatheales 8 families (1 family, 8 subfamilies)




leptosporangiatni kapradiny (Polypodiidae)
% Osladicotvaré (Polypodiales)

v zaznamu od kridy
dominantni skupina kapradin od tretihor
velka a riznoroda skupina

80 % vsech dnes Zijicich kapradin (celkem 26 celedi!)
po celém svéte

R/ R/ R/ R/ R/
0.0 0.0 0.0 0.0 0.0

R/
0.0

v CR hojné zastoupena...




hasivka orlici (1x) Zebrovice ruznolista
(Pteridium aquilinum) (Blechnum spican
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Kaprad samec
Dryopteris filix-mas)

Papratka samici (2x)
(Athyrium filix-femina)

Weibdidyer Milsfarn,
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Dryopteris filix-mas Oreopteris limbosperma
kaprad samec pérnatec horsky




Papratka samici (2x)
(Athyrium filix-femina)

PSR s
Kaprad' samec

(Dryopteris filix-mas)

Kaprad' osténkata agg.




bukovinec osladiovity (1x) Bukovnik kapradovity (2x)
(Phegopteris connectilis) (Gymnocarpium dryopteris)




Puchyrnik krehky (2)
(Cystopteris fragilis)

Osladic obecny (2x) b g
(Polypodium vulgare) : Tiipfelfar.




Aspleniaceae Newm.

celolisty

7 zakfiveny

slezinik (Asplenium)




slezinik ¢erveny (Asplenium trichomanes)
a
a
kyvor |ékarsky (Asplenium ceterach) Jeleni jazyk celolisty
(Asplenium scolopendrium,

C
syn. Phyllitis scolopendrium)




sy # - e = o
. > 5, : 2 § -3 i - » 4 Bl | — o
o A Tale ot SRS R Rl Fil- ERRY . Siie

Slezinik severni (Asplenium septentrionale) Slezinik routicka (Asple




kapradiny - pokojovky =)

% Osladicotvaré (Polypodiales)

ledvinik
(Nephrolepis)




kapradiny - pokojovky =)

% Osladicotvaré (Polypodiales)

ledvinik
(Nephrolepis)

netik
(Adiantum)




kapradiny - pokojovky =)

% Osladicotvaré (Polypodiales)

ledvinik
(Nephrolepis)

netik
(Adiantum)




kapradiny - pokojovky =)

% Osladicotvaré (Polypodiales)

ledvinik
(Nephrolepis)

paroznatka

(Platycerium) netik
(Adiantum)



@ nAZO lla event*

https://youtu.be/Afz5KsAdVnM
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https://youtu.be/Afz5KsAdVnM

