
Biology of lichens

2. lesson

Reproduction of lichens



Reproduction of lichens

Reproduction :

Sexualðfruiting bodies like fungi (apothecia , perithecia ,é)

Asexual ðconidie (asexual spores) most often in pycnidia + 

vegetative r eproduction



Reproduction of lichens - ascomycetes

J. A. Nannfelt (1932) ðStudy of the development of fruiting bodies , 

ascohymenial vs. ascolocular development , i.e. 2 basic types of 

fruiting body development :

ascohymenial ðFirst the sexual organs, then the fruiting body is 

formed from the ascogen ous hypha ( n+n) and the surrounding 

hyphae ( n)

ascolocular ðFirst the base of the fruiting body - the stroma, in it the 

locules, and there secondarily the sexual organs



Reproduction of lichens - ascomycetes

www.univ.hamburg.de
www2.mcdaniel.edu



Ascomycota

http://science.kennesaw.edu/~jdirnber/Bio2108/Lecture/LecBiodiversity/31_Labeled_Images

Ascomycotaςin General

Teleomorph

vs.

Anamorph



Sexual reproduction ðtypes of fruiting bodies

MAZAEDIUMðin the order Caliciales , at the time of maturity, the 

spore with the paraphyses "melts" into a single mass ( prototuni cate

ascus)



Sexual reproduction ðtypes of fruiting bodies

www.crustose.net

MAZAEDIUM

http://www.crustose.net/the-calicioids-2013/


http://www.lichenology.info

esamba.bo.bg.ut.ee

http://v3.boldsystems.org

ParksCanada

http://esamba.bo.bg.ut.ee/checklist/est-img/browserecord.php?-action=browse&-recid=2418


Sexual reproduction ðtypes of fruiting bodies

APOTHECIUM ðdisc -shaped



APOTHECIUM  (Peltigera horizontalis )



Apothecium
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Excipulum

proper exciple

margoproprinus

parathecium

thallus exciple

(edge)

margothallinus

theciums. lat. = hymenium, i.e. the term epihymenium(= epithecium) can be used



Apothecium - structures



Apothecium - cross-section



Apothecium - cross-section



Tremolecia atrata ðgreen epithecium ðlight brown hypothecium (native preparation )

HNO3



Usnea florida

Thelotrema lepadinum

Candelariella coralliza



Lecanorine ðthallus exciple Lecideine ðproper exciple carbonized



Lecanorine apoth ecium Lecideine apoth ecium



Biatorine apothecium

Zeorine apothecium

Tropicallichens.net

proper exciple present but never 

carbonized; 

when apothecium fully developed 

exciple often absent (convex 

apothecium)

both thalline and proper exciple



Sexual reproduction ðtypes of fruiting bodies

PERITHECIUMðpear -shaped

www.britishlichens.co.uk

www.apzp.pl

http://www.britishlichens.co.uk/


Perithecium : sessileor variously submerged to 

thallus/ substrate

Perithecium can have a carbonized excipulum (fruiting 

body covering), e.g. Verrucaria

Involucrellum ðblack carbonized layer surrouding the

ostiole , can be only at the top ; or dimidiate (= reaching the 

base of the fruiting body ), or entouring the whole fruiting 
body

examples of Verrucaria with 

ca rbonized excipul um and 

dimidiate involucrell um

//upload.wikimedia.org/wikipedia/en/d/db/Verrucaria_nigrescens_(EU1).jpg


involucrellum

Gueidan et al. 2009: Generic classification of the Verrucariaceae (Ascomycota) based on molecular and morphological 
evidence: recent progress and remaining challenges . ðTaxon 58:184-208.

Halda J. (2003): A taxonomic study of the calcicolous
endolitic species of the genus Verrucaria Ascomycotina , 
Verrucariales ) with the lid -like and radiately opening
involucrellum . ðActa mus. Richnov . 10:1-148.



Perithecium

Staurothele fissa



Fig. 5. Polyblastiabryophila. A. habitus. 
B. perithecia. C. sectionof perithecia. 
D. sectionof perithecium. Noteblack
basallayerof thallus. E. maturespores
in ascus. F. lectotype. A-B: Sweden, 
LuleLappmark, Svensson183 (vouch. 
SS065, UPS). C: Sweden, Gotland, Tibell
2071p (UPS). D: Sweden, Lycksele
Lappmark, ¢ŅǊƴŀpar., 1960 DuRietz
(UPS). E: .ƧǄǊƴǄȅŀ, KingsBay, 1868, Th. 
Fries(S) F: lectotype.

Savic S. et Tibell L. (2012): Polyblastia in 

Northern Europe and the adjacent Arctic.- Acta 

Universitatis Upsaliensis, Symbolae Botanicae

Upsalienses, 36:1



HYSTEROTHECIUM(lireloid apothecium )

elongated or fissure -shaped fruiting body

Opegraphaatra (www.thm.de)

https://www.thm.de/lse/136-persoenliche-seiten/kirschbaum-ulrich-94/203-flechtenbilder-o


Hysterothecium

elongated, sometimes branched fruiting bodies , arise from

perithecium (non -lichenized fungi ) or from apothecium

(lichens ), occurrence mainly in " graphidoid " lichens (from

Graphis scripta )

Phaeographis inusta Graphis scripta



- Ascolocular development 

- looking like apothecia or perithecia

- ascus is always bitunicate

Melanotheca Niebla

PSEUDOTHECIUM(ASCOSTROMA)


