


Embryophyta

= suchozemske rostliny
* mechorosty
* cévnate rostliny

* jejich spolecni predci/primi predchudci




Vznik chloroplastu

> klicova udalost na cesté k rostlinam

» vznik eukaryotickeé bunky, endosymbidza primitivni sinice
* odhadovang¢ stari udalosti vice nez 1,8 miliardy let
* vznikly rostliny — Plantae (Archaeplastida)

* podle vlastnosti chloroplastu 3 skupiny
 Glaucophyta, Rhodophyta (ruduchy)
* nejvyznamngjsi Viridiplantae (zelené rostliny)

Timmis et al. 2004
= zelene tasy a suchozemske rostliny
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Eukaryotes

Chromalveolates

Judd et al. 2008
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FIGURET.l Phylogenetic tree of life, showing the positions of
green plants (viridophytes) and various “algae” among the
eukaryotes as well as characters marking several major clades.
Red arrows represent primary, secondary, or tertiary endosymbi-
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otic events. One recent hypothesis for the eukaryotes places their

root along the unikont branch, thus separating a clade that initial-
ly had one cilium from a clade that initially had two cilia. BYBP, bil-
lion years before present. (Adapted from Baldauf et al. 2004.)



Diverzifikace zelenych ras

» pravdépodobné pred vice nez 700 mil. let
» Chlorophyta + Streptophyta

* role vné¢jSich podminek na Zemi
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Figure 2.19 Organic carbon burial between 3000 and 500 million years ago measured through the
isotopic analysis of carbonate carbon in sedimentary rocks (redrawn from Des Marais et al., 1992).

When organic carbon is buried, it effectively becomes shielded from oxidation, causing the oxygen
that was previously bound to it as CO; to become ‘free’ to enrich the atmosphere. This has been
used as a proxy record of levels of atmospheric oxygen between ~2600 and 600 Ma. Also indicated
are periods of enhanced global rifting and orogeny and the timing of major events in eukaryotic

erolaion Willis et McElwain 2002
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Figure 2. Plant evolution and major glaciation events. The scheme illustrates the evolution of plants. The streptophyte tree topology is based on [15,16]. Dashed lines
indicate uncertain relationships. Nodes are dated according to TIMETREE (primary plastid groups, greenish boxed dates) or [25] (brownish boxed dates). The observed
variation of divergence time estimates for chlorophytes and streptophytes is indicated with a greenish box, and the highest-probability density range given by [25] for the
Mesostigmal/other streptophytes split with a brownish box. The primary endosymbiosis is indicated by a vertical arrow. Today, extinct possible streptophyte and
chlorophyte branches are marked with a question mark and terminate with a cross. Blue vertical lines indicate hard and soft (dashed line) snow ball states of the earth. The
date for glaciation events and the boring billion period are based on [30]. The time frame for the Cryogenian period indicated is based on [36].



Streptophyta

» =, charoidni‘‘ zelen¢ fasy (paroZnatky, spajivky a
krasivky, Coleochaete a dalsi) + vyssi rostliny

* specificky vyvoj bunécné stény na zbytcich mitotickeho
vieteénka (fragmoplast)

* spoleCna ultrastruktura baze biCiku




Chlorophytes : Streptophytes

st N Judd et al. 2008

“Green algae”
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FIGURET.2 Green plant phylogeny, showing the separation of chlorophytes
from streptophytes, the relationship of some former “green algae” to
embryophytes, and characters marking major clades. MYBP, million years
before present. (Adapted from Karol et al. 2001 and Delwiche et al. 2004)



» vylezly z vody

* zireym¢ na prelomu ordoviku a siluru pred vice nez 420 miul.
* mozny vyznam dalSiho zalednéni — pokles hladiny more,

obnazeni souse

N years 290
ERA Period {millions)
Quaternary
O 1.5
o) Neogene
N 23
N 3
5 Paleogene
o
655
U Cretaceous
9 1455
g Jurassic
= 1996
Triassic
251
Permian
B oA 299
§_ 5 ennsylvanian a1
5 ississippian
‘“6) S& Mississippia 359.2
S Devonian
u&‘-l 416
Silurian
=5 4437
Ordovician
4883
Cambrian
542
'PRECAMBRIAN s

Cenozoic lce Age
(2.58-Today)

Karoo Ice Age
(360-260)

Andean-Saharan
Ice Age
(460-420)

Cryogenian Ice Age
(850-630)
Huronian Ice Age
(2400-2100)

Embryophyta

20 -
30
40
50 +
60 -
70 -
80 -

Ice extent (°Lat.)

T T
300 260 100 0

Time (Ma)

600 500 400

Figure 3.2 Latitudinal extent of periods of glaciation during the past 600 Ma (redrawn from
Crowley, 1998).
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Embryophyta

» vyznamna kombinace znakii — adaptace na zivot na sousi
* kutikula

* diplontni heteromortni stfidani generaci

 haploidni gametofyt (gametangia — pohlavni organy), diploidni sporofyt
(sporangia — vytrusnice)

* zvlaStni samostatné samci a sami¢i pohlavni organy s
vicevrstevnymi sterilnimi obaly (antheridia, archegonia)

* haploidni spory odolné proti desykaci (sporopolenin)
» gametofyticka (mechorosty) a sporofyticka (cévnaté
rostliny) linie + spole¢ni predci
* mechorosty se ziejmé oddélily jako 3 samostatné linie
e jatrovky, mechy, hleviky — vzajemne vztahy nejisté



Chlorobionta (Viridiplantae) — green plants I
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FIGURE 1.3 Simplified cladogram (evolutionary tree) of the green plants, illustrating major extant groups and evolutionary events
(or “apomorphies,” notated by thick hash marks). *Embryophytes are treated as “plants™ in this book.



Clenéni skupiny Embryophyta
Podle organizaCni urovné (¢asto nepiirozene, nepribuzne
Jednotky)
» mechorosty
» cévnaté rostliny (Tracheophyta)

* rhyniové rostliny (Caste¢né ,,predcévnaté)
* vytrusne rostliny (kaprad’orosty)
* nahosemenné rostliny

* krytosemenné rostliny

Podle prirozenych vyvojovych linii
» oddé¢leni (napt. Pinophyta, Cycadophyta)

» vys$$i monofyletické jednotky — Polysporangiophyta,
Tracheophyta, Eutracheophyta




Pryer et al. 2014 < o
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Fig. 1. Consensus tree showing relationships among the major lineages of vascular plants (based on Pryer et al., 2001a). Key clades are indicated on the
tree: T = tracheophytes, L = lycophytes, E = euphyllophytes, S = spermatophytes, M = monilophytes. A black band following a lineage name indicates
membership of that lineage within a particular taxon listed across the top of the figure (taxa that are not monophyletic are in quotes).
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Figure 4.25 Phylogeneric relationship between extinct and extant early plants (redrawn from Kenrick and Crane, 1997b).
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Tracheophyta — cévnate rostliny

» monofyleticka skupina (velmi pravdépodobn¢)

* prevaha sporofytu

* prave organy a cévni svazky

* lignin
» prvnimi moznymi znamkami existence suchozemskych rostlin jsou

spory

* stfedni ordovik (475-450 mil. let)
» prvni zbytky vodivych pletiv

* gvrchni ordovik (450-440 mil. let)
» skutecné makroskopické nalezy tél cévnatych rostlin

* gvrchni silur a spodni devon (420-390 mil. let)
» prvni byly ryniové rostliny

* bez rozliSenych organu (koten, stonek, list)

* vytrusné
* ruznorodé




Diferenciace cevnatych rostlin

> plavuné - bazalni a nejstarsi linie s fadou zvlastnich znakt
* specifické listy (mikrofyly) — snad z vychlipenin telomii
* bocni postaveni vytrusnic

» vSechny ostatni skupiny = Euphyllophyta

*

skutecne¢ listy (megafyly) vznikl¢ sristem puvodnich telomu = ,,vyhont“ s nerozlisenym

stonkem a listy

*

ptvodné koncové postaveni vytrusnic

» dalsi ¢lenéni skupiny Euphyllophyta
* s vytrusy, bez sckundarniho tloustnuti = preslicky a kapradiny (Monilophyta)

staré 1 evolu¢né mladé linie

* obvykle se semeny a sekundarnim tloustnutim (Lignophyta) = semenné rostliny a jejich
piimi predchudci

predsemenne rostliny (se sekundarnim tloustnutim a vytrusy)

— velmi zahy vymtely (jiz na pocatku karbonu)
nahosemenné rostliny (volné semeno na plodolistu) — dominantni skupina
druhohor

— cykasy, jinany, jehliCcnany a lianovce + nékolik vymtelych skupin
krytosemenné rostliny (semeno kryté¢ v plodu) — nejvetsi a nejvyznamnéjsi
skupina

— prevzaly dominantni llohu na konci druhohor
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Plantae (Archaeplastida)
Jedna z moznych variant fylogeneze recentnich skupin

Streptofytni linie zelenych Fas
Chlorofytni linie zelenych fas (napt. spajivky a chary)

M Krytosemenné

@ Nahosemenné

MW Piedsemenné

E Monilophyta (kapradiny a pfeslicky)
M Plavuné

O Rynie

Nahosemenné rostliny
Zelené fasy
Spermatophyta
(Semenne rostliny)
Monilophyta
Euphyllophyta
Trachaeophyta LI.I

(Cévnaté rostliny)

Plavuné

silurl devon | karbon I perm I trias | jura

[ ks [ tercier | Viridiplantae
(Zelené rostliny) 4 :
Ruduchy (Rhodophyta) """""""""""" ' ".‘.Slreptophyta : reeteresy
Glaucophyta : Embryophyta ' )
! (Suchozemské rostliny)

Primarni endosymbidza eukaryotni buiiky se sinici

Krytosemenné rostliny
ca 300000

Borovicovité (230)
Ostatni jehliénany (380)
Lianovce (65)

Cykasy (300)

Jinany (1)

Leptosporangiatni
kapradiny (9000)

Maracie (150)
Prutovky (12)
Hadilky (80)

Preslicky (15)

s \/ranecky (800)

Sidlatky (120)
Vlastni plavuné (400)

Hleviky (220)

Mechy (13000)

Jatrovky (7500)



