
Streptophyta II



Leliaert et al. (2012)



Zygnematophyceae



General characteristics

Coccoid or 

filamentous, no 

flagellate stages

BUT!
Rhizoids, branching, 
active movement

Mougeotia sp. (Buschmann 2020)

gliding and 
phototropic curvature

Kim et al. (2005)



phragmoplast, cleavage furrow 

Buschmann & Zachgo (2016)

General characteristics



Plastids and pyrenoids

Closterium moniliferum

Zygnema

Arc et al. (2020)

General characteristics



Cell wall – primary, secondary, outer amorphous layer 

(mucilage) 

homogalacturonan

sporopollenin

Poulíčková et al. (2007)

kalóza

Herburger et al. (2015)
Herburger et al. (2019)

General characteristics



Phenolics

Zygogonium ericetorum

Mesotaenium bergrgenii

Remias et al. (2012)

Holzinger et al. (2010)

Gallic acid

General characteristics



Sexual reproduction: isogamy – conjugation

Scalariform 
Lateral

Homothalic and 
heterothalic 
species

General characteristics



Life cycle

Lenzenweger (2002)

After Lee (1980)

Zhou et al. (2020)

General characteristics



Specialized cells

Zygospores

Aplanospores
Akinetes

Parthenospores

Fuller (2013)
Kadlubowska (1984)

Poulíčková et al. (2007)

Pichrtová et al. (2018)

General characteristics



Occurrence

Coesel (2001)

Ludmila Rodriguez

General characteristics



Evolution

Wodniok et al. (2011)



Wickett et al. (2014) 

Evolution



Systematics

Randhawa (1959)



Hall et al. (2008)

Systematics



Cheng et al. (2019)

Systematics

Spirogloea

Zygnematophycidae
Spirogloeophycidae



Systematics

Hess et al. 

(2022)



• Spirogyra

Spirogyrales



• Sirogonium

Přehled rodů - Spirogyrales



Stancheva et al. (2013)

Spirogyra 
and 
Sirogonium



• Mougeotia

Zygnematales



Mougeotia



• Debarya

fossil zygospore

Zygnematales



• Mougeotiopsis

Zygnematales



• Temnogametum

Zygnematales

Garduño-Solórzano et al. (2020)



• Zygnema

Zygnematales



Herburger et al. (2014)

Fuller (2013)

Zygnema – pre-akinetes

Zygnematales



Stancheva et al. (2012)

Mesospore colour

Zygnematales



Pichrtová et al. (2018)

Zygnematales



• Zygnemopsis

Zygnematales



• Zygogonium

Přehled rodů - Zygnematales



Aigner et al. (2013)

Zygnematales



Stancheva et al. (2014)

Zygnematales



Mesotaenium

Zygnematales



Mesotaenium berggrenii

Yallop et al. (2012)

Zygnematales





Netrium

N. digitus

Zygnematales



Cylindrocystis

Zygnematales



Desmidiales - krásivky



- isthmus, 2 semicells, sinus
- pores in cell walls
- Fossil records from Jurrasic and Cretaceous

Desmidiales



„mucilage vesicles“  

Desmidiales

Mucilage



Oertel et al. (2004)

Desmidiales 



Oertel et al. (2004)

Desmidiales

Mucilage



Hall et al. (2008)

Desmidiales



Gontcharov & Melkonian (2011)

Desmidiales





Family: Gonatozygaceae

Gonatozygon



Family: Peniaceae

Penium



closterium_01

Family: Closteriaceae

Closterium

http://images.google.com/imgres?imgurl=http://www.oncloserinspection.com/Photomicrography/Videos/Thumbnails/closterium_01.jpg&imgrefurl=http://www.oncloserinspection.com/Photomicrography/Videos/Class_Pages/chlorophyta.htm&h=114&w=148&sz=14&tbnid=APISKD0T9GrYoM:&tbnh=69&tbnw=90&hl=cs&start=198&prev=/images%3Fq%3DClosterium%26start%3D180%26svnum%3D10%26hl%3Dcs%26lr%3D%26sa%3DN


Closterium



Sexual feromones

Sekimoto (2000)

+ and – cells

+ cells and 

medium 

from – cells 

+ and + cells

- and - cells

Closteriaceae



Cosmarium

Family: Desmidiaceae



Xanthidium

Rosenberg (1944)

Desmidiaceae



Tetmemorus

Desmidiaceae



Staurastrum

S. chaetoceras

Staurastrum

Desmidiaceae

http://protist.i.hosei.ac.jp/PDB/Images/Chlorophyta/Staurastrum/Eustaurastrum/index.html


Gontcharov & 
Melkonian 
(2005)

Staurastrum



Desmidiaceae

Oocardium

Rott et al. (2010)



Triploceras

Desmidiaceae

Triplastrum

Rod-shaped genera

Škaloud et al. (2012)



Spondylosium

Desmidiaceae



Hyalotheca

Hyalotheca%2520dissiliens%2520476%2520-%2520crosssection_resize

Desmidiaceae

http://images.google.com/imgres?imgurl=http://www.bio.utexas.edu/research/utex/photogallery/Hyalotheca%2520dissiliens%2520476%2520-%2520crosssection_resize.jpg&imgrefurl=http://www.bio.utexas.edu/research/utex/photogallery/d-l/Hyalotheca_dissiliens_476.htm&h=598&w=800&sz=325&tbnid=pe0VEorZzJ31uM:&tbnh=106&tbnw=142&hl=cs&start=2&prev=/images%3Fq%3DHyalotheca%26svnum%3D10%26hl%3Dcs%26lr%3D


Desmidium

Desmidiaceae



Micrasterias

Desmidiaceae



Kallio & Lehtonen (1973)

Micrasterias

Čeleď: Desmidiaceae



Meindl (1993)
Ca gradient under 
the plasmatic 
membrane of 
developing semicells

Micrasterias

Čeleď: Desmidiaceae



Terrestrialization and 

origin of land plants



Becker & Marin (2009)





Fürst-Jansen et al. 
2020



Delwiche & 

Cooper 

(2015)



Harholt et al. (2015)



deVries & Archibald (2018)
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