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Typical studies on terrestrial green algal diversity

Broady 1979
Flechtner et al. 1998



total of green algae Trebouxia symbionts

Lukešová 2001 80 1? 6

Hoffmann 2007 61 0 9

Broady 1979 52 1 4

Garraza et al. 2011 47 1 3

Schulz et al. 2015 46 0 6

Neustupa Škaloud 2004 42 0 3

Flechtner et al. 1998 37 0 4

Kaštovská et al. 2005 26 0 1

Langhans et al. 2009 19 0 2

Hawkes & Flechtner 2002 12 0 1

Broady 1979
Garraza et al. 2011

Usually very few symbionts were detected. Trebouxia is often completely absent.





Ahmadjian (1987): It is clear that fungi and algae have had a long coevolution 

that has resulted in the unique morphology of lichens, chemicals, and the clear 

control of algae by fungi

Piercey-Normore & DePriest (2001)



• Tschermak-Woess: Trebouxia 

forms a free-living green coating 

on the tree. No haustoria were

produced, reproduction by 

zoospores.

• Ahmadjian: It's just algae that 

escaped from the soredia/isidia 

for a while, zoospores are 

definitely not for propagation; 

they are just remnants from a 

time when Trebouxia was free-

living.



If lichen symbionts are free-living, why are they not found in the majority of 

diversity studies?

Neustupa & Škaloud (2008)



• What is the real diversity of soil green algae?
• Why are there so few lichen photobionts found 

in studies on soil algae?
• If present in soil, would we be able to find all 

lichen symbionts detected at a given site?

• Cultivation on agar plates
• DNA metabarcoding
• Single-cell PCR (Percoll separation method)

Aims











• Vinařická hora, Czech Republic
• a temperate locality
• A total of 39 lichen species

• Sampling
• 2020-2021
• 5 collection times (11/20, 2/21, 5/21, 

8/21, 11/21)
• 2 sampling sites (VIN1, VIN2)
• 2 mixed samples (soil, rock surfaces)

Study site



• cultivation: 162 cultures
• single cell PCR: 48 sequences
• DNA metabarcoding: 1,320,270 reads

• cultivation: 49 species
• single cell PCR: 20 species
• DNA metabarcoding: 147 species

Results



NMDS



RESULTS - cultivation

• cultivation: 49 species
• single cell PCR: 20 species
• DNA metabarcoding: 147 species

Just three Trebouxia cultures



Diplosphaera

Deuterostichococcus

RESULTS - cultivation



RESULTS – DNA metabarcoding

• cultivation: 49 species
• single cell PCR: 20 species
• DNA metabarcoding: 147 species



Trebouxia Pseudostichococcus

Myrmecia Elliptochloris

RESULTS – DNA metabarcoding



RESULTS – single-cell PCR

• cultivation: 49 species
• single cell PCR: 20 species
• DNA metabarcoding: 147 species



COMPARISON OF METHODS

• cultivation: 49 species
• single cell PCR: 20 species
• DNA metabarcoding: 147 species



• Lichen photobionts grow very slowly on inorganic media, where they have no 

chance to compete with fast growing algae such as Diplosphaera or

Stichococcus. 

• However, photobiont genera in fact represent the dominant component of soil 

green algae.

• Lichen photobionts are free-living.

COMPARISON OF METHODS



Symbiotic interactions



species endosymbionts DNA metabarcoding cultures single-cell PCR

Trebouxia incrustata 21 23199 7

Trebouxia decolorans 3 1875 1

Trebouxia aff. vagua 3 2319

Diplosphaera chodatii 2 21849 37

Peudochlorella pyrenoidosa 2 22991 3

Trebouxia impressa 2 2839 5

Asterochloris woessiae 2

Asterochloris friedlii 1

Peudochlorella pringsheimii 1 12507 1

Pseudostichococcus monallantoides 1 102457 24

Asterochloris glomerata 1 1676

Symbiotic interactions



Ahmadjian (1993)



Thank you for your attention

Primus Research
Programme
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