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Significance of new species publishing

„Biodiversity loss from disturbances caused 
by human activities means that species are 
disappearing at an ever increasing rate. The 
high number of species that have yet to be 
described have generated extreme crisis to 
the taxonomist. Therefore, more than in any 
other era, effective ways to discover and 
delimitate species are needed.“

Integrative approaches are crucial for 
understanding species boundaries within 
Ascomycota.

Fungi are important as a potential industrial 
resource and for human well-being.



Fungal diversity and new species description trends

Fungal estimates for individual higher
rank fungal taxa and specifically for
icertae sedis are provided.

Estimates for global fungal species
richness range from 2.2 to 13.2 million.



Standards

Minimal requirements and 
recommendations for good practices. 

Recommended application of integrative
taxonomy combining group specific
approach. 

In Botryosphaeriaceae, 60% of the 
descriptions are outdated or only meet 
the minimal requirements for publication 
and 50% of the authors do not provide 
enough accessible and reproducible 
information.



Singletons

„If multiple independent sources of data 
support the existence of a new taxon, we 
encourage mycologists to proceed with 
formal description, irrespective of the 
number of specimens at hand. Although 
the description of singleton-based
species may not be considered best 
practice, it does represent responsible 
science in the light of closing the Linnean
biodiversity shortfall.“

Species discovery vs. new 
species descriptions

IMA Fungus 2017, Keith A. 
Seifert 2017



Old names

Overlooking of old names when
publishing new species due to 
relying strictly on sequence data

Old names in current fungal
classification and nomenclature: 
difficulties in loaning specimens and 
lack of expertise from specialist 
mycologists



Highlights

Importance of nomenclatural stability 
for communicating scientific finds

contrastive and state specific
diagnosis



Species concepts
Species concept based on integrated
(polyphasic) approach is recomended, 
with good practice task list and group
specific recommendations.

Combining

• phylogenetic (sequence or genome) 
component

• phenotype (morphological) 
component

• biological (reproductive) component

Sequence-based species concepts
require publicly available and validated
references



Soil fungi and agarics in fungal diversity based on eDNA



Three ectomycorrhizal genera as a model

Cortinarius s.l. RussulaAmanita
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New species descriptions in publications

Types of scientific publications with 
new species
A. Online release (Index fungorum)
B. Cumulative publications (Fungal 

diversity profiles, Fungal planet 
description sheets, etc.)

C. Single lineage publications
D. Monographic books

Michaela 
Caboňová

2020-2024 Amanita Cortinarius Russula Total 

Online Release 4 112 1 117 

Cumulative 18 50 20 88 

Single lineage 68 150 137 355 

Monographs 3 17 11 31 

Total 93 329 169 591 
 



Species hypothesis in single lineage taxonomic publications

219 publications with new species
descriptions for all three genera in 
2020-2024

Michaela 
Caboňová

Introductions sorting: 

A. a mention of new species names

B. a mention of new species described

C. no mention about taxa described

167 of them are single lineage publications

Cortinarius
Russula

2020-2024 Amanita Cortinarius Russula Total 

Species 9 16 15 40 

Genus 26 31 37 94 

No mention 5 16 12 33 

Total 40 63 64 167 
 

Amanita



What is a difference between research and 
data release publication?

A data paper is a scholarly journal publication 
whose primary purpose is to describe a dataset 
or a group of datasets, rather than to report a 
research investigation (Newman and Corke
2009, Chavan and Ingwersen 2009, Chavan and 
Penev 2011). As such, it contains facts about 
data, not hypotheses and arguments in support 
of those hypotheses based upon data, as found 
in a conventional research article. 



• sequence based
• morphology based
• geography based
• ecology based
• evolutionary hypothesis

Species hypothesis



Sequence based hypothesis
Hodophilus foetens complex

Katarína Adamčíková and Soňa Jančovičová



Sequence based hypothesis

Dermoloma

Katarína Adamčíková 

and Soňa Jančovičová

Marisol
Sánchez-García



Sequence based hypothesis

Dermoloma

 Phylogram generated by Maximum Likelihood with additional Bayes Inference 
analysis based on combined sequence data of ITS, LSU, rpb1, rpb2, mcm7 and 
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J. Blum published 45 Russula taxa 
from France in 1951-1968, but only
but only five were adopted by in a 
monograph of a conterporary autor 
H.  Romagnesi (1967)

Morphology based hypothesis

Miroslav Caboň



Geography based hypothesis
two subspecies of Russula floriformis
separated by Isthmus of Panama

Adriana Corrales



Geography based hypothesis

two subspecies of Russula ferruginea
separated by Isthmus of Panama

three distinct and well supportded
species in Russula paludosa complex

Adriana 
Corrales



Ecology based
hypothesis

Colombian
Andean
ectotrophic
forests

Diversification of 
Russula subsect. 
Castanopsidum in 
Colombia based on 
host preference



Evolutionary based hypothesis

Members  of Russula 
“Afrovirescentinae“ are 
morphologically are adapted to a 
specific environmental conditions

Cathrin

Manz



eDNA and new species discoveries

„Metabarcoding has 
revealed a much larger 
diversity of fungi than 
traditional methods.“



eDNA and metabarcoding
Mock community
analysis revealed
contrasting best

clustering thresholds
for different agaric

genera

Vasilii
Shapkin

and

Miroslav 
Caboň



Estimation of species distribution
using eDNA metadata

reference sequence data about
boreal and arctic Russula subsect. 
Xerampelinae species

Chance
Noffsinger



Estimation of species distribution
using eDNA metadata

workflow for data mining
and data processing

Chance
Noffsinger



Estimation of species distribution
using eDNA metadata

sorting of Unite
sequences by 
phylogenetic
algorhitm



Estimation of species distribution
using eDNA metadata

distribution estimation
for 13 boreal and arctic
Russula species



my MEM lab team


