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Genus Peltigera
• The genus includes eight monophyletic lineages

(sections) (Miadlikowska & Lutzoni 2000):
Peltigera, Polydactylon, Chloropeltigera, Peltidea,
Horizontales, Retifoveatae, Phlebia, Hydrothyriae

• 66 well-accepted species in 2003 (Martinez et al. 2003)
• section Polydactylon: number of species inincreased

from 14 to 38 (Magain et al. 2017a, b)
• section Peltigera: 88 species, including 50 species new

to science (Magain et al. 2018)



• In genus Peltigera, the specificity of mycobionts in
their association with Nostoc ranges from strict
specialists to broad generalists (Magain et al. 2018)

• Widespread species associating a broader selection of
Nostoc phylogroups (=„species“) than species with
limited distributions (Magain et al. 2017, 2018)

• Photobiont switches within individual fungal species
have been identified along longitudinal gradients
(Magain et al. 2017)



Study area - Estonia
• We studied the habitat and substrate

relationships of cyanobionts in local scale
• We were interested
(1) if Peltigera species growing on grasslands

or forest representing similar set of
Nostoc genotypes and

(2) does substrate type effect the presence of
certain Nostoc genotypes



Mesotrophic and eutrophic forest types
• herb-rich forests on fertile, mesic soils
• mixed or dominated by spruce (Picea
abies) or deciduous broad-leaved trees



Oligotrophic forest types
• nutrient-poor soil
• soil pH 5.3
• dominated by pine
(Pinus sylvestris)



Park
• Park stands within agricultural
landscape
• soil pH 6.4
• disturbed habitats – trampling,
mowing



Roadsides
• grasslands by unpaved or hard-
surfaced roads
• soil pH 7.2
• disturbed



Dunes
• coastal and inland sand dunes
• soil pH 6.6
• around the Baltic Sea and Lake
Peipsi



Alvars
• thin calcareous soil (thickness -20 cm)
• soil pH 7.3
• formed on calcareous sediments of
the Ordovician or Silurian age or on
monolithic calcareous rock



Peltigera praetextata

Peltigera aphthosa

Peltigera malacea



Peltigera neckeri



Peltigera praetextata 2 x



• the identity of the fungal hosts was determined based
on the fungal ITS sequences

• 252 fungal ITS sequences → 31 OTUs (operational
taxonomic units)

• we revealed 19 described Peltigera taxa from five
different sections of the Peltigera

• and several putative undescribed taxa (Miadlikowska
et al. 2003, Goffinet et al. 2003, Magain et al. 2018):
e.g. P. „neorufescens“, P. „neocanina“

Mycobiont of Peltigera





Figure 1. Phylogeny constructed of the ITS-
sequences of the Peltigera canina-group
(section Peltigera). Each square represents
a specimen of the respective genotype,
with the colour indicating its habitat and
the symbol indicating its substrate. The
sequences in grey were downloaded from
the NCBI GeneBank (specimens from
outside of Estonia) (Jüriado et al. 2017).



P. islandica — Manoharan-Basil et al. 2016



Figure 1. Jüriado et al. 2017



Figure. 1. Phylogeny constructed of the
ITS-sequences of the Peltigera
rufescens-group (section Peltigera)
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• The diversity of Peltigera was the highest on roadsides,
parks and dunes and the lowest in alvar habitats which,
however, supported the unique assemblage of undescribed
Peltigera taxa

• Deciduous broad-leaved forests, too, included several
undescribed or rare and red-listed species

• The results demonstrate that many Peltigera species have
narrow habitat requirements and are at presently
threatened by habitat loss and degradation





• Nostoc tRNA Leu
sequences

• 35 different Nostoc
genotypes

(Jüriado et al. 2019)

Cyanobiont of
Peltigera

Fig. 1. Nostoc trnL genotype networks. The number of single nucleotide differences is shown on connecting
lines; genotypes separated by six or more differences are connected via dashed lines and denoted by different
letters. The size of each pie chart is proportional to the number of specimens.



Figure 2. Interaction network structure
between lichen mycobiont (Peltigera taxa)
and cyanobiont genotypes.
The width of the links is proportional to the
number of specimens forming the
association.
Colours shown for the Peltigera taxa
correspond to sections of Peltigera
(Jüriado et al. 2919).

Valge



Valge

• some Peltigera taxa (e.g. P. malacea,
P. polydactylon, P. extenuata)
associate with a single or a few
closely related Nostoc genotypes



Valge

• others (e.g. P. leucophlebia, P.
rufescens, P. didactyla) associate
with a spectrum of different Nostoc
genotypes



Valge

• taxa from from same section
associate with different Nostoc
genotypes



Fig. 3. Dual ordination diagram of Co-correspondence analysis (CoCA) (Jüriado et al. 2019).

ro – rock,
gr – ground,
tr – tree



Dual CoCA diagram. Eigenvalues of the first and second axes are 0,89 and 0,62.
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• the strain of photosynthetic partner
selected by the fungal symbiont
could be influenced by
environmental conditions as
different genotypes (phylogroups)
of Nostoc is selected by the same
mycobiont of Peltigera in different
habitat types

Conclusions

• selectivity does not reflect the distinct phylogenetic
relationships within the genus Peltigera; instead they
reflect the mycobiont habitat preference



Thanks!
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