
Streptophyta I



“KCM”

“ZCC”

Chlorophyta x Streptophyta

Leliaert et al. (2012)



Leliaert et al. (2011)



Becker (2013)

Chlorophyta x Streptophyta



Cortona et al. (2020)

Chlorophyta x Streptophyta



Bierenbroodspot 
et al. (2024)

Most 

recent 

phylogeny



Žárský & 
Eliáš 
(2025)

Streptophyta phylogeny including 

Streptofilum lineage



Streptophyta - new traits

Lateral flagella



Streptophyta - new traits

MLS – multi-layered structures associated with 
the flagellar bases 



Streptophyta - new traits

Microtubular orientation during cell 

division:

• Open mitosis
• phragmoplast



Phragmoplast

and cell 

division

Buschmann & Zachgo (2016)

Streptophyta - new traits



Peroxisomal photorespiration 

chloroplast peroxisome mitochondrion

CO2

NH3

defosforylace

glycine

Streptophyta – new traits
RuP2 + CO2 + H2O → 2 x 3-phospho glycerate

RuP2 + O2 → 3-phospho glycerate + phosphoglycolate



Streptophyta – new traits

thylakoids form grana

Chara Coleochaete



Plasmodesmata

Brunkard & Zambryski 
(2016)

Streptophyta – new traits



Nishiyama et a. (2018)

Streptophyta – new traits



Mesostigmatophyceae

Mesostigma 

viride



Mesostigmatophyceae



Streptofilum

Mikhailyuk et al. (2018)



Chlorokybus 

atmophyticus

Chlorokybophyceae



Klebsormidiophyceae

Klebsormidium



Klebsormidiophyceae

Škaloud & Rindi (2013)

Ecological differentiation

Rindi et al. (2008)



Klebsormidiophyceae
Stress adaptations

Callose in the

cross cell walls

Holzinger et al. (2011); Herburger & Holzinger (2015), Kitzing et al. (2014)



Klebsormidiophyceae

Interfilum



Entransia

Hormidiella

Klebsormidiophyceae



Klebsormidiophyceae
Streptosarcina Mikhailyuk et al. (2018)



Coleochaete

Coleochaetophyceae

C. orbicularis C. irregularis



Coleochaetophyceae

• Asexual reproduction: zoospores covered with 

polysaccharide scales

• Sexual reproduction: oogamy, haplontic life cycle



Coleochaetophyceae

Graham et al. 2012



Coleochaetophyceae

Chaetosphaeridium



Charophyceae



Morphology

Macroscopic, 

branched 

thallus

Kaštovský et al. (2018)

Nishiyama et al. (2018)



Morphology



calcification

charasome

Soulié-Märsche & García (2015) 

Hoepflinger et al. (2017)

Morphology



Life cycle



SH – shield 

MB – manubrium 

PC - primary capitula

SC – sec. capitula

SF – spermatogenous 

filaments

Antheridium

Life cycle



Spermatozoids

pd  - reduced chloroplast

n – nucleus

m – mitochondria

f - flagellum

Duncan et al. (1997)

Life cycle



BSC – basal stalk cell

TC – tube cells (sterile 

cells forming 

sporostegium) 

Cr – corona 

Oogonium

Life cycle



Oogonium

Life cycle



Oospore and gyrogonite

Souillé-Märsche & 
García (2015)

Life cycle



Chara delicatula

Thallus fragmentation, bubils

Chara aspera

Nitellopsis obtusa

Asexual reproduction



McCourt et al. (1996)

6 genera:

McCourt et al. (1999)

Systematics



Genus Chara
Chara

- Cortex layer

- Corolna consists of 5 cells



Kato et al. (2008)

Chara braunii – species concept

Genus Chara



Chara braunii



Schneider et al. (2015)

Chara



Nowak et al. (2016)

""

Chara 

Multigene analysis



Nitella

- No cortex nor stipuli

- Corona consists of 10 cells

Genus Nitella



Nitella

Sakayama et al. (2008)



Sakayama et al. 

(2008)

Nitella

External and 

internal 

morphology of 

oospore wall as a 

taxonomic trait



Sakayama 

et al. (2008)

Nitella



- no cortex nor stipuli

- Bulbils (asexual reproduction)

Nitellopsis

Boissezon et al. (2018)

N. obtusa

Kato et al. 

(2014)

Genus Nitellopsis



Tlypella

- No cortex nor stipuli, corona with 10 cells

Pérez et al. (2014)

Genus Tolypella



Tolypella



- No cortex

- stipuli

- 5 cells of corona

Genus Lamprothamnium



L. barbatus

Karol et al. (2001)

Genus Lychnothamnus



Lychnothamnus 
barbatus

Karol et al. (2001)



Schubert et al. (2018)

Ecology



Baltic Sea

Ecology



Torn et al. (2010)

C. aspera

Ecology



Torn et al. (2004)

Ecology



Caisová & Gabka (2009)

Czech Charophyceae 



Czech Charophyceae 



Czech Charophyceae 



Czech Charophyceae 



Souillé-Märsche & García (2015)

Gyrogonites

fossil Charophyceae 



Feist et al. (2005)

fossil Charophyceae 



fossil Charophyceae 



fossil Charophyceae 



Martín-Closas et al. (2018)

Fosilní Charophyceae



Zatoń et al. 

(2005)

fossil Charophyceae 



Paleonitella

Charophyceae - Clavatoraxis

fossil Charophyceae 
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