Focus on lichenicolous fungi: Diversity and taxonomy under
the principle “one fungus — one name™”

Josef HAFELLNER

Abstract: After introductory notes on subgroups of lichenicolous fungi, two issues, the
diversity on various scales and the taxonomy under the rules of the Melbourne Code, are
stressed.

On a global scale the diversity of lichenicolous fungi is still incalculable, as the inven-
tory is still going on without any sign of reaching the end. On a regional and local scale
lichenicolous fungi contribute about 10 to 20 percent to the total diversity of lichens and
associated microfungi excluding the endolichenic fungi.

The consequences of recent changes in the International Code of Nomenclature are il-
lustrated by two examples. In the light of recently gained insights by the application
of molecular methods the taxonomy of Lichenostigma versus Lichenothelia including
associated anamorphs is discussed as well as progress in the systematics of Phoma-like
lichenicolous fungi.

1. Introduction

1.1. Lichenicolous fungi — various attempts at a definition

Lichenicolous fungi s. ampl. include all lichen-inhabiting fungi, both non-
lichenized and lichenized, either obligate or facultative, with a colonization
inducing symptoms on the host or not. In this broad circumscription the term
comprises three subgroups.

1.1.1. Lichenicolous fungi s.str.

Lichenicolous fungi in the strict sense live exclusively on lichens. Most
of them are non-lichenized but some are lichens that remain lichenicolous
throughout their life cycle and thus clearly fulfill the definition (e.g. Caloplaca
magni-filii and Lecanora latro on Miriquidica nigroleprosa).

This is a good moment to remember the contribution of Josef POELT to what
we know today about lichenicolous fungi. The lichenicolous lichens were one

When in 1976 Prof. Josef PoELT proposed a revision of Karschia at the borderline be-
tween lichenized and lichenicolous fungi for the author’s doctoral thesis, he also pointed
out that in his experience, the decision which topic to focus on for a dissertation typi-
cally has a lasting impact on one’s scientific career. And so it happened. The present
paper commemorates the 20™ anniversary of Josef PoeLT’s death.
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of his favorite groups to study, and he described a number of them, namely in
the genera Caloplaca, Rhizocarpon, Lecidea and Lecanora. He also compiled
a first overview (PoeLt 1958) and was extremely interested in their autecolo-
gy. He supervised two doctoral thesis projects concentrating on lichenicolous
taxa, one completed by ZEHETLEITNER (1978) and the other that by the author
(HAFELLNER 1979).

Some borderline cases make the delimitation of this group difficult, e.g.
obligate youth parasites among lichenicolous lichens that might lose contact
to their hosts on the one hand or even become independent and autonomous
in later stages (e.g. Miriquidica invadens on Sporastatia polyspora, Carbonea
distans on Orphniospora mosigii).

On the other hand a number of fungi, namely some basidiomycetes and
anamorphic ascomycetes, are regularly found on lichens but may grow also on
other substrate types, such as algal colonies, bryophytes or pure bark. We can
call these fungi facultatively lichenicolous.

1.1.2. Endolichenic fungi

The endophytes of lichens (endolichenic fungi) are still little known and
a study of them needs an approach applying molecular methods. An idea of
their diversity at the local scale is provided by Li et al. (2007) who isolated
32 species, most of them widely distributed from 488 lichen thallus fragments
gathered on a mountain in China. In a specific habitat bryophytes and lichens
contain similar sets of endophytes (U’REeN et al. 2010) and the species accu-
mulation curve the authors published flattens at about 60 species. Diversity of
large areas is significantly higher: in a study in which eight macrolichens ori-
ginating from a geographic range between tropical Panama to arctic Canada
were used for treatment, 630 endolichenic and 60 superficially adhering fungi
were characterized by total genomic DNA data (ArNoLD et al. 2009). The au-
thors regard the lichen microbiome as a key to understand the diversification
of Ascomycota as well as the evolution of endophytism. Much of the diversity
of endolichenic fungi results from primary non-lichenized lineages (Sorda-
riomycetes, Dothideomycetes, Leotiomycetes and Pezizomycetes), with the
majority of genotypes originating from Sordariomycetes — Xylariales.

1.1.3. Lichen epiphytes

Occasionally thalli of various lichens, often juvenile ones, can be found
growing on or overgrowing other (macro)lichens. Usually they are harmless
to their “host” substrate (e.g. Hypogymnia physodes on Usnea species, or Le-
praria species on thalli of Parmeliaceae and Umbilicaria species).
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But epiphytes may be very destructive when competing with other lichens.
Strong competitors, such as Pertusaria albescens, can overgrow other bark
epiphytes and kill parts or entire thalli of other lichens.

A number of microlichens live as facultative epiphytes on other lichens
with various degrees of steadiness and the delimitation from the lichenicolous
fungi s.str. becomes more and more difficult and blurred. Several species are
occasionally found on other lichens (e.g. Scoliciosporum umbrinum, Candela-
riella vitellina), others more regularly (e.g. Normandina pulchella on lichens
with cyanobacteria photobionts, a strain of Rinodina olivaceobrunnea on Lo-
bariaceae) or only in young stages of development (e.g. Calvitimela armenia-
ca on Sporastatia testudinea).

2. Studying lichenicolous fungi — a flourishing field of mycolo-
gy in recent decades

The study of lichenicolous fungi has a long tradition reaching back to the
classical period of lichenology in the 19" century, when KORBER, Th. FRiEs,
NYLANDER, LEIGHTON and others described many of the more conspicuous and
common taxa. In the 20" century, the number of both researchers and publica-
tions that appeared per year remained low until the 1980s (Fig. 1) when a pe-
riod of intense research in lichenicolous fungi started and which is still conti-
nuing.

Publications containing data on
lichenicolous fungi in a selection of years

(data from private database)

B Number of Publications

1865 1896 1914 1930 1958 1981 1993 2014

Fig. 1: Number of traced publications containing data on lichenicolous fungi (including lichenized
taxa) in a selection of years in which important contributions to a better knowledge of lichenico-
lous fungi have appeared. The selected years refer to KOrBER (1859—1865), Zopr (1896), Vouaux
(1912-1914), KeissLer (1930), Pokrt (1958), HawksworTtH (1981), SANTESSON (1993), Roux et al.
(2014) and BRACKEL (2014).
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3. The diversity of lichenicolous fungi
The figures we get for the diversity of lichenicolous fungi depend highly on

bR 1Y

a number of parameters among which “geographic scale”, “subgroups inclu-
ded”, and “researcher involved” seem to be the most important.

In general, endolichenic fungi are not included in numerical values of di-
versity as they are not included in traditional mycofloristic studies but are a
topic of their own. As the delimitation of lichenicolous epiphytes from liche-
nicolous fungi in the strict sense is diffuse, these species are partly counted
and partly not. But as this is normally not a high number of species, the in-
fluence on the percentage values of lichenicolous fungi compared to the total
lichen diversity is limited.

A much stronger influence on the reported diversity of localities or larger
areas is exerted by the researchers performing the study. This is clearly indica-
ted by the published results for larger areas with a relatively high species di-
versity in lichens but with very few lichenicolous fungi reported (e.g. DEBoLt
& McCunE 1993, PierviTTORI & IsocrONO 1999). At least in extra-tropical re-
gions the experience is that areas with a high diversity in lichens also have a
rich mycoflora of lichenicolous fungi (see below under 3.2. and 3.3.).

As for other groups of biota, the diversity of lichenicolous fungi can be
calculated on various geographical scales: world-wide, regional or local.

3.1. Overall (global) diversity

Figures for the expected global diversity of lichenicolous fungi vary con-
siderably depending on time and subgroups included. At the end of the mille-
nium HawksworTH and Rossman (1997) gave the number of accepted species
obligately growing on lichens as 894, of which 437 were described in the
period 1976-1996. Now, more than 1,800 are already described (and accep-
ted), and will rise eventually to about 3,000 in the future (HawkswortH 2001,
Lawrey & DiepericH 2003, 2015). A private database of the author for liche-
nicolous taxa contains so far 3224 heterotypic taxon entries on specific or
infraspecific level excluding the endolichenic taxa.

The available data show that we are still far from knowing the total di-
versity of lichenicolous fungi on a worldwide scale. The taxon accumulation
process is ongoing and there is no indication that we are close to reaching the
plateau of the global species accumulation curve. On average, over the last
two decades, 45 infrageneric taxa (mainly new species) were added per year,
altogether c. 1,170 infrageneric taxa since 1990 (Fig. 2).
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Newly described specific and infraspecific taxa of
lichenicolous fungi listed in the “Index of fungi”
in the period 1990 - 2015
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Fig. 2: Number of newly described specific and infraspecific taxa of lichenicolous fungi listed in
the “Index of fungi” within the period 1990-2015 (sum of 2 issues per year). Exceptionally high
numbers in the years 1990, 1997, 2005 and 2010 are caused by the appearance of major contribu-
tions in the years before, namely those by TrIEBEL (1989), DiepERICH (1996), MATZER (1996), ETAYO
(2002) and Etavo & SancHo Garcia (2008).

There is no indication that revisions of larger genera/subgroups will con-
siderably reduce the number of accepted species. Several larger revisions of
lichenicolous fungal groups resulted in the reduction of some 10-20 % of the
treated taxa to synonymy, but at the same time the detection of a comparable
number of new species (Table 1).

A further topic concerning the number of accepted species, in general and
also with lichenicolous taxa that are the focus of the present paper, are the new
rules of nomenclature for fungi. As a result of the circumstance that several
validly described lichenicolous deuteromycetes might be proven to represent
anamorphic states of validly described teleomorphs we can expect that the
number of accepted taxa will somewhat decline (ICN Art. 59, one fungus —
one name, see below). But from the available data on species sets colonizing
specific host lichens or host genera, it can be predicted that the decrease will
not be dramatic, because candidates for teleomorphs and anamorphs constitu-
ting together genetically uniform holomorphs are relatively few.

231



J. Hafellner

Tab. 1: Balance of taxa resulting from revisional work in a selection of groups of lichenico-
lous fungi with various circumscriptions.

Group in focus No. of accepted | No. of heterot- | No. of newly Reference

specific and in- | ypic taxa on described spe-

fraspecific taxa | specific and in- | cific and infra-

treated in detail | fraspecific level | specific taxa

reduced to the
synonymy
lichenicolous hetero- 48 0 41 DIEDERICH
basidiomycetes 1996
Plectocarpon 30+6 4 17 Ert1z et al.
2005
paraphysate hyalo- 13+2 3 3 GRUBE &
didymospored pyre- HAFELLNER
nomycetes 1990
paraphysate phaeo- 15+1 2 9 MatzErR &
amerospored pyreno- HAFELLNER
mycetes 1990
hyalo-amerospored 16 +3 3 7 HorrmanN &
pyrenomycetes HAFELLNER
2000
ascomycetes with 51 (excl. ana- 3 (all represent- | 36 (including |Matzer 1996
fissitunicate asci on morphs) ing anamorphs | 2 superfluous
foliicolous lichens still separately anamorphs)
treated)

ascomycetes on lec- 47 32 10 TRrIEBEL 1989
ideoid lichens

3.2. Regional diversity

The regional diversity of lichenicolous fungi can be calculated from “all
taxa” checklists of more or less well known geographic entities. Such are avail-
able e.g. for Scandinavia + Finland (SanTesson et al. 2004) or France (Roux
et al. 2014). Also more detailed floristic publications prepared with the aim to
present more or less complete taxa lists for larger areas (mountain systems, na-
tional parks, etc.) give an impression of the regional diversity of lichenicolous
fungi (Table 2). They usually summarize the results of many localities distrib-
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uted over at least the major niches (bark, rock, soil) in a number of site types
(various forest types, rocks of different mineral content, vegetation belts, vari-
ous microclimatic stand characteristics) in which lichens and their lichenico-
lous fungi can grow. When such studies are conducted but lichenicolous fungi
are neglected, this translates to possibly over 100 additional species being over-
looked. Lichenicolous taxa contribute around 10-15 % to the total diversity of
lichens and associated fungi and the values can go up to 20 % under favorable
circumstances.

Tab. 2: Regional diversity of lichens, lichenicolous fungi and lichens as indicated by selected

regional checklists.

Geographic Size [km?] | Total Diversity of | Diversity of | Percentage of | Source
area diversity | lichenicolous | lichenicolous | total diversity
recorded | fungi includ- | fungi excl. (rounded) all
(specific + | ing lichens lichenicolous | lichenicolous
infraspe- lichens taxa / non-
cific taxa) lichenized
lichenicolous
fungi
Norway 1,173,971 2968 513 430 17.3/14.5 SANTESSON et
+ Sweden al. 2004
+Finland
France 640,679 3528 696 513 19.7/14.5 |Roux et al.
2014
Belgium and 33,114 1,131 222 201 19.6/17.8 | DIEDERICH &
Luxemburg SERUSIAUX
2000
PN Cevennes 2,297 1061 112 79 10.6 /7.4 Roux et al.
(France) 2008
Koralpe 1,210 893 134 106 15.0/11.9 | HAFELLNER
(Austria, 2008
Slovenia)
Channel 900 504 57 48 11.3/9.5 KNUDSEN &
Islands NP Kocourkova
(California) 2012
Klondike NHP 53 766 112 100 14.6/13.1 | SPrIBILLE et al.
(Alaska) 2010

233




J. Hafellner

A different approach was applied by FLEiscHHACKER et al. (2015) who in-
vestigated the diversity of lichenicolous fungi at a specific site type. At ten
localities in the lower alpine belt of the Eastern Alps, saxicolous lichen com-
munities were investigated using environmental amplicon sequencing (see
publication for details). Field work yielded the detection of 46 lichenicolous
fungi (excluding lichenothelioid taxa, lichenicolous lichens, and endolichenic
fungi). Interplot similarity (beta-diversity) between two plots expressed with
Serensen indices ranged from 0.44 to 0.65. It is likely that the total diversity
still has not been detected with the applied methods of field work. However,
both the species accumulation curve (FLEISCHHACKER et al. 2015, Fig. 3b) and
the application of the non-parametric estimator for species richness (CHAO
1987) to the observation-based data presented there (FLEISCHHACKER et al.
2015, Fig. 2) indicate that, for the specific investigated niche in the specific
area, the taxon list of lichenicolous fungi is almost complete.

3.3. Local diversity

Taxon lists from single localities give an idea of the local diversity of liche-
nicolous fungi as they are usually prepared before the compilation of regional
fungal floras. We used own field data of selected taxon-rich localities to illus-
trate average values of local diversity in total (lichens + lichenicolous fungi)
compared to that of lichenicolous taxa alone (Table 3). The values are grosso
modo similar to those in regional studies only somewhat lower.

Of considerable importance to the reported summarized diversity, at first
of a locality and later on also on the results of a regional study, is the very
different treatment of collected but unidentified species or even worse, of spe-
cies recognized in the field but not collected by the researcher, because the
researcher knows that he/she (and possibly also colleagues) will not be able to
determine the specimen. Usually, these species are completely neglected and
remain unmentioned and therefore are not part of all calculations. Only rarely
they are treated in the same way as named taxa and are therefore counted too
(see e.g. SpriBILLE et al. 2010). Therefore it can be expected that the real di-
versity in the nature, local and regional, is some 20—40 % higher than reported
even in well-performed studies.
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Tab. 3: Local diversity of lichens, lichenicolous fungi and lichens calculated from taxa lists
for individual localities.

Locality Site char- | Total Diversity of | Diversity of | Percentage | Data included
(country) acteristics | diversity |lichenico- |lichenico- |of total in reference
recorded |lous fungi |lous fungi | diversity (locality no.)
(specific + | including excl. li- (rounded)
infraspe- | lichens chenicolous | all li-
cific taxa) lichens chenicolous
Excl. bark taxa / non-
saprobes lichenized
lichenico-
lous fungi
Brandkogel | marble and 89 10 10 11.2/11.2 | WiLFLING &
(Austria) ground in HAFELLNER
tree line 2010a, b
ecotone (SS01)
Handalpe | Siliceous 128 19 9 14.8/7.0 | HAFELLNER
(Austria) rocks and 2008 (St01) +
ground in additions
tree line
ecotone
Lahnsattel |old growth 146 20 20 13.7 HAFELLNER
(Austria) forest & KomposcH
2007

4. Taxonomy of lichenicolous fungi under the principle “one
fungus — one name*

The “Melbourne Code” or more precisely the “International Code of No-
menclature for algae, fungi, and plants” (McNEILL et al. 2012) brought four
important changes affecting the work of taxonomists:

From 1 January 2012 on all taxonomists have the permission of electronic
publication for all nomenclatural acts (ICN Art. 29) and are allowed to use
either Latin or English for a diagnosis of a newly described taxon (ICN Art.
39.2).

From 1 January 2013 on mycotaxonomists face two further changes, first,
that the publication of a new fungal name must include a citation of “an iden-
tifier issued by a recognized repository (e.g. Mycobank number)” in order to
be validly published (ICN Art. 42), and second, that one of the principles of
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the Code, that a taxon circumscribed in a particular way can have only one
correct name, is extended to fungi (one fungus — one name; ICN Art. 59). As
a consequence, since January 2013 all legitimate fungal names are treated
equally for the purposes of establishing priority, regardless of the life history
stage of the type. [Remember: in previous versions of the Code the correspon-
ding Article allowed separate names for anamorphs and teleomorphs, whereas
names for the whole fungus (holomorph) were typified by a teleomorph]. This
is an important change and several authors have already published explai-
ning comments (e.g. BRAUN 2012, Gawms et al. 2012, HawkswortH 2011, 2012,
HawksworTH et al. 2013, Mimnnis 2015, Rossman 2014). For an introduction
on how to validly apply the new rules, TurLAND (2013) should be consulted.

Since D.L. HAwkswoRrTH started to investigate systematically anamorphic
states of lichenicolous fungi in the late 1970s, many names, both generic and
specific, have been validly published for anamorphs (asexual states) of liche-
nicolous fungi which now compete with names given to teleomorphs (sexual
states) in the past. Very often the teleomorph names will prove to be the older
ones. Every time when genetic identity between a named anamorph and a na-
med teleomorph will be proven, the younger name will fall under the (usually
heterotypic) synonymy of the name with priority, unless forms of protection
are applied for illegitimate names in common use.

The impact of ICN Art. 59 on numerical diversity and correct naming of
lichenicolous fungi is illustrated here with two examples, in which the author
is involved in various ways, either by the description or the clarification of
taxonomy and nomenclature of involved taxa.

Example 1: Lichenostigma and Lichenothelia: 1 or 2 genera?

In the early 1980s, the author described Lichenostigma maureri, a licheni-
colous fungal genus and species which turned out to be extremely common,
namely in the montane to subalpine vegetation belts of Holarctic orobiomes
(HareLLNER 1982). When a few years later, we described Phaeosporobolus
usneae (HAwksworTH & HAFELLNER 1986), an anamorphic fungus with similar
ecology and distribution and often co-occurring with Lichenostigma maureri,
we pointed already to the anatomical and ecological similarities between the
“two” fungi. At that time it was in accordance with the Code to give an ana-
morphic state a separate name.

Recently, Ertz et al. (2014) showed that the type species of the two genera
are genetically identical, and following the new Art. 59 of ICN, Phaeosporo-
bolus (1986) has been reduced under the synonymy of Lichenostigma (1982)
as has been Phaeosporobolus usneae under Lichenostigma maureri. Conse-
quently, Phaeosporobolus species for which the genetically identical teleo-
morph has not yet been described (e.g. Phaeosporobolus alpinus) were trans-
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ferred to Lichenostigma. In a phylogenetic tree, Lichenostigma species form
a separate clade in Arthoniomycetes with a rather isolated position. Therefore
the authors decided to describe an order Lichenostigmatales (Ertz et al. 2014).

Related to this is the case of Lichenothelia. Species assigned to Licheno-
thelia (type species not yet sequenced) develop thalloconidia-like anamorphic
states (HENssEN 1987) and simultaneously often pycnidia containing micro-
conidia. Fortunately, as far as we know, anamorphs of Lichenothelia have
not been named so far and therefore when searching for legitimate names of
Lichenothelia species, no anamorph names need to be considered. The Liche-
nothelia species so far sequenced come out as a clade in Dothideomycetes
(Ertz et al. 2014). Several Lichenostigma species, many of those connected to
composite superficial hyphal strands, are obviously more closely related to the
sequenced Lichenothelia species. But as long as the type species, L. scopula-
ria, exhibiting some morphoanatomic characters not found in any of the other
species assigned to the genus, is not characterized by DNA data, it would not
be serious to propose the corresponding combinations.

Example 2: Progress in the taxonomy of Phoma-like lichenicolous fungi

Phoma (1880) is a large (more than 3,000 infrageneric taxa described)
morphoanatomically characterized genus of ascomycete anamorphs with nine
sections, which have already been demonstrated to be polyphyletic in part.
Phoma Sacc. s.str. is a conserved name, with P. herbarum as type species
which, in phylogenetic analyses of DNA data, comes out in the Didymellaceae
clade (pE GRUYTER et al. 2009, Aveskamp et al. 2010). Other Phoma species
turn up in several other clades.

About 50 lichenicolous fungi have been assigned to Phoma in the past
but it has not been possible to demonstrate congenerity with the type species,
P. herbarum, for any of them. Consequently Phoma-like lichenicolous fungi
most probably do not represent anamorphs of Didymella or related genera in
Didymellaceae.

Several genera have already been described for Phoma-like lichenicolous
fungi, e.g. Bachmanniomyces, Briancoppinsia, Diederichia, Diederichomy-
ces, Pseudoseptoria, Lichenosticta and Vouauxiomyces. The phylogenetic po-
sition of some of these genera as well as of a considerable number of licheni-
colous “Phoma” species is still unknown due to the lack of molecular data but
for some others sequence data are already available and their phylogeny can
be reconstructed.

A well-known genus of lichenicolous fungi easy to recognize on the genus
level is Abrothallus (1845). Occasionally, Abrothallus ascomata co-occur with
a Phoma-like anamorphic state but with peculiar truncate conidia. In other
cases such anamorphs with a corresponding set of characters may also occur
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alone. These anamorphs were partly described in Phoma, but later the genus
Vouauxiomyces (1979) was created for them (HawkswortH & Dyko 1979).
Several of these asexual states have in the meantime been confirmed to consti-
tute anamorphs of already named Abrothallus species (Suua et al. 2015). Such
species of Vouauxiomyces have accordingly been reduced to synonymy under
genetically identical Abrothallus species, or, if the genetically identical teleo-
morph has not yet been described, the anamorphic names need to be combined
into Abrothallus. Anamorphs recognized to represent undescribed species are,
following ICN Art. 59, described in Abrothallus and not in Vouauxiomyces
although in such a case the diagnosis logically does not mention character
states of the teleomorph. Furthermore the recently introduced Epinephroma
kamchatica (ZHURBENKO et al. 2012), type of the genus Epinephroma (2012)
turned out to be the anamorph of an Abrothallus (Suua et al. 2015b). Another
interesting question is the phylogenetic position of Abrothallus for which a
relationship with Arthoniales was discussed in the past. PEREZ-ORTEGA et al.
(2013) have shown that the clade belongs to the Dothideomycetes, a fungal
class in which the Abrothallus-Vouauxiomyces-clade is rather isolated. The
authors correspondingly decided to introduce the order Abrothallales, sister to
Jahnulales and on a branch together with Patellariales.

A lichenicolous Phoma-like fungus infesting a wide range of parmelia-
ceous macrolichens is Phoma cytospora. 1t is relatively easy to determine
because of its peculiar rod-shaped conidia. DieperIcH et al. (2012) managed
to sequence that fungus and the phylogenetic analysis has shown that it re-
presents the anamorph of an arthonialean fungus with a hitherto unknown
teleomorph. The support values for the branching of the cladogram indicate
that the fungus is evidently not congeneric with one of the other accepted ge-
nera in Arthoniales. Therefore the authors have described it as a new genus,
Briancoppinsia (2012).

Lawrey et al. (2012) were able to show that several other lichenicolous
Phoma-like fungi represent members of Phaeosphaeriaceae. In a premature
act TRAKUNYINGCHAROEN et al. (2014) described a genus for these species, Die-
derichomyces (2014). We were able to demonstrate that these asexual fructifi-
cations represent anamorphs of ascomycetes, for which Didymocyrtis (1921)
turned out to be the oldest legitimate generic name (Ertz et al. 2015). Species
of Phoma coming out in this clade (Dothideales-Phaeosphaeriaceae) were re-
duced to synonymy under genetically identical Didymocyrtis species, or if
the genetically identical teleomorph has not yet been found or described, the
Phoma names needed to be combined into Didymocyrtis. Furthermore, our
results indicate a considerable variation in ascospore septation and size of co-
nidia, because Didymocyrtis species may be phragmosporous (D. ramalinae)
or even dictyosporous (D. physciae) instead of didymosporous (D. consimilis,
type), and the conidia can be very large and Macrophoma-like (Didymocyrtis
pseudeverniae, generic type of Diederichia).
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5. Conclusions

We can expect a further considerable increase of newly detected species
and the recognition of further genera by the application of molecular methods.
The decision to create a further genus should however be taken with caution,
because generic names may already exist for many of them, hidden in the
traditional generic synonymy. A broad and thorough investigation of the no-
menclature is in all the cases highly recommended.

On account of the still unclear phylogenetic position of the majority of the
genera containing lichenicolous species it is practically not serious any more
to describe a further fungal genus, namely for anamorphs, as long as its phy-
logeny is not clarified.
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