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Reproduction in lichens 

Vegetative reproduction 

 

ÅSoredia 

ÅIsidia 

ÅOther forms of assisted 
fragmentation  

ÅOffspring are all genetically 
identical 

Sexual reproduction 

 

ÅTwo genetically different 
individuals participate 

ÅExchange of genetic information 

ÅGenes from the two individuals 
are mixed and shared out to the 
offspring 

ÅOffspring are all genetically 
different 

 



For example consider 
Pertusaria albescens thalli 

This species reproduces vegetatively. 
So populations tend to made up of 
individuals which are genetically 
identical. 

When offspring meet, they do not 
recognise each other as different 

So the thalli merge as though they 
were all the same individual ς which 
in a way they are. This is the clue to 
vegetative reproduction taking place. 



All lichens can reproduce vegetatively 

ÅLichens like some other organisms such as mosses are what we call 
totipotent.  

ÅSo, if we take any small bit of the vegetative part of the thallus, it can 
potentially grow into a new individual 

ÅMites and slugs etc also may move thallus fragments 

ÅIn lichens, the presence of soredia, isidia, or other aids to fragmentation 
makes this means of reproduction preferential and quick 

ÅE.g in common species such as Parmelia sulcata, Physcia tenella or 
Lecanora orosthea 

ÅBUT it does not mean these lichens cannot also reproduce sexually 

Åόaƻǎǘ ǎǇŜŎƛŜǎ ŘƻƴΩǘ ǊŜǇǊƻŘǳŎŜ ǾŜƎŜǘŀǘƛǾŜƭȅ ōǳǘ Ƨǳǎǘ ǿƛǘƘ ŦǳƴƎŀƭ ǎǇƻǊŜǎύ 

 



Vegetative versus sexual reproduction 

ÅMost vegetatively reproducing macrolichens are common 
ÅProportion of species obviously reproducing asexually varies from genus to 

genus e.g.  
ÅXanthoparmelia in Australia out of  145 spp, only 4 are sorediate. 
ÅUsnea in Europe most species are sorediate 

ÅMost crustose species reproduce sexually 
ÅIn species which produce soredia or isidia, ascomata production is usually 

inhibited or when these species have ascomata, soredia or isidia 
production in usually inhibited. (Exceptions, for example, Fuscidea 
lightfootii and Pyrrhospora quernea.) 
ÅThe extent of vegetative vs sexual reproduction in lichens is very difficult to 

assess. Unaided thallus fragmentation may be commoner than we think ς 
we just do not know ς yet (mites and molluscs?) 
 
 



In plants and animals 

ÅEach individual has two sets of chromosomes όŀƴŘ ǘŜǊƳŜŘ άŘƛǇƭƻƛŘέύ 

ÅEach gene on has 2 copies, one on each chromosome 

ÅA mutation in a gene on one chromosome is paired with the original 
version on the other 

ÅEach gene can exist in different forms e.g. mutated and unmutated, or in 
normally different forms called alleles.  

ÅThe expression of a gene is complicated by there being these two forms. 

ÅSome disfunctional mutations are masked by the good gene on other 
chromosome. Some other disfunctional genes override the good version.  



In fungi and lichens 

ÅEach individual has only one set of chromosomes (and termed 
άƘŀǇƭƻƛŘέύ 

ÅThere is only one functional copy (allele) of each gene (unless a gene 
is duplicated along the chromosome) 

ÅMutation in a gene in unmasked by that on another chromosome 

ÅEach gene can exist in different forms but only one in each individual 

ÅA mutation will have an immediate effect 

 

 

 

 





{ŜȄǳŀƭ ǊŜǇǊƻŘǳŎǘƛƻƴ ƛƴǾƻƭǾŜǎΧΦ 
ÅAscomata: Perithecia, apothecia etc 
ÅWhich produce asci and ascospores  

 

 

ÅPycnidia 
ÅWhich produce conidia  

 

 

 

ÅLǘ ƎƻŜǎ ƭƛƪŜ ǘƘƛǎΧΧ 



microconidia 

pycnidium ascogonium 

trichogyne 

ascoma 

Sexual cycle in lichens 



Parabagliettoa dufourii and Alyxoria varia 



Pycnidia producing microconidia 

ÅDifferent types 

ÅDifferent positions 

ÅDifferent formation 

ÅDifferent conidia 

 



Alexoria varia pycnidium and conidia 

5 µ 



in Acrocordia conoidea 



Conidia - Microconidia 
 
Å2-25µ long and 1-2µ wide 

ÅOne nucleus 

ÅNo obvious food reserves 

ÅApparently only function is in sexual reproduction i.e. to transfer a 
nucleus 

ÅUsually formed in pycnidia 

ÅDispersal ς how do they get to the trichogyne? In water (mist and 
rain) or in air or vectors (e.g.insects)? No one knows. 

 

 



Ascoma Initials 
and 
Trichogynes in 
Lichen Fungi 

From Smith (1921) and Des 
Abbayes (1951) 



Ascus formation ς at base of hymenium 



From: Moore et al. (2011) 21st Century Guidebook to Fungi. CUP  



Ayxoria varia 







Asci with 8 ascospores 
Fuscidea lightfootii 

Porpidia cinereoatra  
Orcularia insperata 

Lecidella elaeochroma 



Glaucomeria rupicola mosaics 



Heterothallism and homothallism 

ÅTwo thalli (one producing conidia and the other ascogonia) can result 
in the formation of ascocarps if 

ÅA) they belong to different genotypes having appropriate alleles of 
the mating type genes and a functioning self-incompatibility 
mechanism i.e they are a heterothallic species  

ÅB) if they are self-fertile ς not having any self-incompatibility i.e. they 
are homothallic 

ÅC) if ascogonia do not need the addition of a second nucleus to 
produce an ascus i.e. the thallus produces ascomata asexually 



Xanthoria parietina and Lobaria pulmonaria 

ÅXanthoria parietina is self fertile. It does not need another partner to 
make effective apothecia. Hence it always has apothecia. Compare 
this with Xanthoria calcicola which is often sterile. 

ÅLobaria pulmonaria is heterothallic. This means there are two or 
more mating types and one has to have one of each to make 
apothecia. One for making conidia and one for making ascogonia and 
trichogynes which when fertilised leads to apothecia. Hence 
apothecia are usually only found with larger populations of this 
species. 



Homothallic lichens 

ÅGraphis scripta and Ocholechia parella (Murtagh, G., Dyer, P. & 
Crittenden, P. Sex and the single lichen. Nature 404, 564 
(2000). https://doi.org/10.1038/35007142) 

ÅXanthoria parietina (Scherrer S, Zippler U, Honegger R. 
Characterisation of the mating-type locus in the genus 
Xanthoria (lichen-forming ascomycetes, Lecanoromycetes). 
Fungal Genet Biol. 2005 Dec;42(12):976-88. doi: 
10.1016/j.fgb.2005.09.002. Epub 2005 Nov 2. PMID: 
16266815.) 

ÅEndocarpon pusillum (Genome Biol. Evol. 11(3):721ς730 (2019)) 

 

https://doi.org/10.1038/35007142


Interesting case of Lecidea fuscoatra At 
Selborne churchyard recently 


