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INTRODUCTION

It has been a bit over two decades since the polymerase chain 

generally available, mycologists realized that the evolutionary 
record contained in the nucleic acid sequence of every fungus 
could be used to merge two systems of nomenclature that 

et al
et al

has it taken more than two decades for nomenclature to catch 
up with biology, and why is the possibility of nomenclatorial 

and three others posed to the participants in this symposium 

et al.

be more effective? How can the mycological community get 

nomenclatural chaos? 

member of a governmental committee researching the 
use of mycoherbicides to eradicate drug crops, it fell to me 
to explain the nomenclature of two poppy pathogens that 
are sister species, one named as a teleomorph Crivellia 

papaveracea and the other as an anamorph, Brachycladium 
papaveris et al
members of the committee, eleven academics and four very 
knowledgeable staff, stared at me in disbelief when I said that 

about fungi that naturally decay plants proposed as sources 

from the decaying grasses and compared the sequences to 

attached to two names; you guessed it, it’s the same fungus 

under the teleomorph name and others under the anamorph 

because few mycologists are deeply interested in both 

conference, because mycologists who are studying the 
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molecular phylogenetics of economically important fungal 
groups have begun naming newly recognized genus-level 
clades with just one Ascomycota name, whether or not 

et al. 
Botrysphaeriaceae includes 

are not provided for newly introduced genera, even where 

available, as in the case of Botryosphaeria, the authors used 

Macrophomina or Neoscytalidium
clade was segregated from an existing teleomorph genus, 
and best distinguished by the anamorphic morphology, the 

Neofusicoccum
Penicillium species 

by Houbraken et al

et al

Penicillium and ignored the existing teleomorphic generic 
name, Eupenicillium

less important than social rebellions concerning, for example, 

homosexuals, this mycological rebellion is similar to the others 
in that activism has outpaced the law and the law must now 

by Houbraken et al.
Penicillium over the teleomorph name Eupenicillium for one 
of the most economically important fungi echoes the choice 

when they applied the anamorphic name Aspergillus to all 
members of that genus whether or not the species also 

understand the origins of dual nomenclature, to do that we 

article on the history of fungi that produce both meiotic 

Selecta 
Fungorum Carpologia

were considered to be plants, and fungal spores were equated 

among them, that these mycologists were in denial about 
pleomorphy, despite their being able to see more than one 

but possessing one and the same nature and power; that one 

science, would thereby be destroyed, and the natural classes 

the illustrious author always completely abjured the use 
of magnifying glasses, and therefore scarcely ever tried to 

that the size of an organism has on its systematics can be 
et al

majority of plants are macroscopic while the overwhelming 
majority of fungi are microscopic still affects nomenclature and 

against mycological denial of pleomorphy when they wrote, 
Pleospora] is 

not only almost the commonest of all belonging to its order, 
but also affords a wonderful proof of our doctrine concerning 
the multiple nature of the seeds 

brothers guessed not only that their work was controversial, 
but that the mycological world was heading toward dual 

the various members of the same species now unwisely torn 

did not exhibit them, there were not many options and the 

Pleospora

Alternaria

Crivellia papaveracea/Brachycladium penicillatum

Crivellia sp (unnamed)/Brachycladium papaveris

Fig. 1. Crivellia pa-
paveracea and Brachycladium papaveris, the former named as tele-

Crivellia state 
of B. papaveris remains unnamed due to a lack of suitable material to 

et al.
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did the heavy lifting with his Sylloge Fungorum beginning in 

 bis

of pleomorphic fungi and that is where matters rest with the 

a separate systematics based on evolutionary relationships 

two events occurred in the realms of evolution and systematics 
that promised the irresistible appeal of a new approach and 
a seemingly endless supply of characters – cladistic analysis 

et al et al.

et al

to fungal phylogenetics demonstrated the evolution of 
et 

al
primers designed to amplify regions of both mitochondrial 

published the following year and have been cited a bit more 
et al

Fig. 2.

Boletus

Suillus

Rhizopogon

Boletus

Suillus

Rhizopogon

Fig. 3.
Rhizopogon, 

from mushroom ancestors in the genus Suillus et al.
et al
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that the anamorphic Sporothrix schenckii nested within the 
teleomorph genus Ophiostoma

earlier work on Fusarium et al

nucleic acid sequence allows systematists to demonstrate 
the phylogenetic relatedness of fungi possessing and 

of these two types of fungi and undermines the elevated 
position that characters associated with sexual reproduction 

characters associated with sexual reproduction should be 

the latter interpretation, sexual, asexual, and pleomorphic 

Fig. 4.
et al

Sporothrix schenckii

Ophiostoma stenoceras

Ophiostoma ulmi

Leucostoma persoonii

Neurospora crassa

Fig. 5.
anamorphic Sporothrix schenckii nestled within the teleomorphic ge-
nus Ophiostoma
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et 
al

et 
al

Coccidioides immitis
et al

et al

for Ascomycota et al et al
when they described a new Coccidioides species as an 

Coccidioides posadasii is morphologically 
indistinguishable from Coccidioides immitis C. posadasii 

as the gene, the nucleotide position in the gene, and, 
C. posadasii

C. immitis and C. posadasii: 

In the case of Coccidioides posadasii, acceptance for this 

advent of environmental sequencing, where mycologists use 

document the existence of fungi for which there is neither a 

exceed the number of fungi for which there is a culture or 

that may dwarf the challenge of integrating anamorphic and 

et al.

the prospect that most of the fungal species dwelling in their 
favourite environment can neither be cultivated nor collected; 

etal. 

Environmental Nucleic Acid Sequence (ENAS)
Specimen Based
Both ENAS and Specimen Based

Fig. 6.
et al
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among them the problems of sequencing errors, variation in 

et al. 

automated in some way because no one can possibly name 
the thousands of new sequences that will arise in each new 

intellectually obvious, how could anyone possibly entertain 
thoughts about the acceptance of the automated description 

echoing the aforementioned social activism already in play 
et al

et al.

to occur quickly enough to satisfy the pressing needs of 

cannot expect botanists to fully appreciate the problems 
created by working with microscopic organisms that can 

itself from the legacy of botanical nomenclature, needs a 

It is time for mycologists, who best understand the 
nomenclatorial needs peculiar to fungi, to design a 

Hawksworth, has been helping to guide the development 
et al

In considering microscopic organisms, a newly created 
Bacteria, 

Archaea and other microscopic Eukarya
have the need and, in the nomenclatorial committees of the 
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