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Streptophyta — new traits
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Klebsormidiophyceae
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Charophyceae
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Zygnematophyceae
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Zygnematophyceae
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Zygnematophyceae
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Zygnematophyceae
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Terrestrialization and
origin of land plants

Strept?phyta
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Phragmopllastophyta
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Wickett et al. (2014)
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Terrestrialization and
origin of land plants

Becker & Marin (2009)

A. Neoproterozoic Era:
Cryogenian—-Ediacaran Period
(approx. 850-540 MY ago)

Ocean

Anclent Chlorophyta:

marine and brackish
leiosphasrids and tasmanitids —
ancestors of extant ‘prasinophytes’
(scaly green flagellates and coccolds)

R

Freshwater

Chlorophyceae
Chlorophyta Trebouxiophyceae @
Chlorodendrales @
Goccoid prasinophytes
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Pycnococcaceae
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Fic. 1. Phylogenetic relationships among the major lineages of the
Viridiplantae. Branches indicated by dotted lines are not well supported. (A)
According to Lewis and McCourt (2004), and (B) based on unpublished,
ongoing work by the authors. Some of the class names used by Lewis and
McCourt (2004) have never been validly described, and for this reason we
use order designations in (B) and throughout the text. The informal term ‘pra-
sinophytes’ is commonly used for scaly green flagellates (Mesostigmatales and
basal Chlorophyta). -

Anclent Streptophyta:
unknown ancestors of extant streptophyte lineages —
freshwater flagellates, coccoids,

sarcinoids and filaments ancestors of Mesostigma

| | and Chlorokybus (scaly
1 : ] I.I.l | | freshwater flagellates)

CHLOROPHYTA
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_ C. Paleozoic to Mesozoic Era:

Carboniferous—Cretaceous Period
(approx. 360-65 MY ago)

Freshwater

« Chloro- and Trebouxiophyceae
(Chlorophyceae dominated freshwater
phytoplankton communities after the
Permian/Triassic mass extinction
250 MY ago)

« Streptophyte algae (mainly Charales

and Zygnematales)

o

Ocean
« Ulvophyceae (.g. Ulvales
Dasycladales, Bryopsidales,

Cladophorales [
. ‘Pras""::ophvtg]s’ (e.q. ] i + Embryophyte water plants (first aquatic”
Mamiellales, angiosperms: early Cretaceous Period)

Pyramimonadales)

- Rapld adaptive radiation o
Chloro- and Trebouxiophyceae

+ Gradual reduction In ~ el ¢
diversity and abundance
streptophyte green algae.
(exception: evolutionary diversification
and speciation of the Zygnematales
during the Jurassic and Cretaceous Period)
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Charales (stoneworts - branched filaments organized as
a main axis and whorls, resembling Equisetum)

Coleachaetales (parenchymatecus branchad filameants)
Zygnematales (conjugating green algae;

‘prasinophyte’ flagellates & unicells or unbranched filaments)
; s
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Terrestrialization and
origin of land plants

Land plants Zygnemato-  Coleochaeto-  Charophyceae  Klebsormidio- Chlorokybo-  Mesostigmato-
phyceae phyceae S.Str. phyceae phyceae phyceae

Desmidiales  ¢eochaetales  Charales  Klebsormidiales  Chlorokybales Mesostigmatales

Zygnematales
g B

D- ch’. '.
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Delwiche &
Cooper
(2015)




Multicellular
sporophyte

Ancestral charophytes
evolve their cell wall

in response to terrestrial
selection pressure

Terrestrialization by a
unicellular ancestral
charophyte
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Embryophyta - Bryophyta




Bryophyta
Embryophyta = Bryophyta + higher plants:

« Formation of embryo

« Multicellular gametangia with sterile outer layers
« Cuticle

« Sporopollenin in spore walls

« Two distinct multicellular generations

e Symbiosis with fungi

Only Bryophyta:




Bryophyta

DIPLOID SPOROPHYTE GENERATION HAPLOID GAMETOPHYTE GENERATION
MEIOSIS
. . / "';"--.._* . .—Spnreﬁ
* . L - V\

MITOSIS

\. Leafy

H gametophyte
Sporophyte - Sporangium Protonema

)

Gametophyte
female

Gametophyte
female
Gametophyte “Z2z=
male
H H

Y Sperm ,
)
rl

Antheridium 4

Archegonium

Egg

Embryo
*— FERTILIZATION —-"’"r‘

D = Diploid H = Haploid

Diploid zygote



[1%]
e w Bryophyta g
{— i halonsten " s
haans e o0 + e z
w-,.._cm‘““‘mm":“: c g o 9
Hemiago ncals g5 E : ;

= o :

i
ig
2
i
@
Y

Joa mays

e .
Angiosperms Cl;\m::.l 1~ phmam g
(Flowering Plants) ey Monocots
Smitax bonanox
Colchicum autumnalke
Dioscoroa Wiosa
e Acorus amaricanus
Spermatophytes el ANA Grade
(Seed Plants) e
*5 Taxus baccata
"1 s
89,10 P iwach Gymnosperms A
Gnatum monsanum
Euphyllophyte's‘ "4 — s i
.3 ———
Tracheophytes 2 vazquezd
(Vascular Plants) e LT
. 87,8
Lycophytes
Mosses
Liverworts
Hornworts
Zygnematophyceae
Coleochaetales
Charales
Ketsormidum subse lebsormidiales, Chlorokybales
Mesostigmatales

Chlorophyta




Anthocerotophyta
(hornworts) [T

Columella

Spores

Protonema
Pseudoelater

Stoma

Phaeoceros, Hornwort

Sporogenous Cells

Elater Initial Cell
Columella

Meristem

Archegonium

Foot
Sporophyte

™ Rhizoids

Gametophyte plant



CICLO DE MARCHANTIA POLYMORPHA (Hepética talosa, | s
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Marchantiophyta
(liverworts)

Photo by Phil Bendle
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Marchantiophyta

Examples
of leafy
species
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Plagiochila asplenioides Trichocolea tomentella




Marchantiophyta

Examples
of thallose
species
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Bryophyta s. str. (mosses)

DIPLOID SPOROPHYTE GENERATION HAPLOID GAMETOPHYTE GENERATION

Dioicous and
co monoicous species

\ Leafy
H gametophyte
Sporangium

' Gametophyte
= . 7] female
Gametophyte 2222
male
H H

D Sperm
\ S
-
Antheridium e Archegonium
V\D
Egg
Embryo __—

¥— FERTILIZATION H

Sporophyte -

Gametophyte
female

D = Diploid H = Haploid

Diploid zygote



Bryophyta s. str. (mosses)




Bryophyta s. str. (mosses)
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Bryophyta s. str. (mosses)
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Bryophytes
(utilization, Importance)

Food — insects, reindeer, whisky

Peat

Decoration

Stone age — Neckera pennata — ceramics
India — mats, cigarette filters (Herbetus)
Dicranum elongatum — candles

Fontinalis antipyretica — sealing, isolation
Packaging material, wrapping, food protection
Mattresses (Hypnum)

toilet ,paper”




