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RESEARCH ARTICLE

Fibre caps across Europe: type studies and 11 new species of Inocybe
(Agaricales, Basidiomycota)

DittE BANDINT', TorR ERIK BRANDRUD?, BALINT DiMA3, MATTHIAS DONDL?Y, VASCO FACHADA?,
ALFRED HUSSONG®, STEPHEN MIrsuD’, BERND OERTEL?, FrRaNcisco J. RopriGuez Campo’, HOLGER THUS',
Jukka VAuras!'!, @yvIND WEHOLT? & URsULA EBERHARDT!

Abstract

Based on detailed morphological and genetic investigation, 11 new species of Inocybe (1. abdita, I. alcis, 1. caris-
sima, I. cryptica, I. culicis, I. mecoana, I. mortenii, I. orioli, I. rangiferi, I. sepiana and 1. turfae) are described. Six
of the new species are smooth-spored and five are nodulose-spored. The new species are compared to 18 type speci-
mens, all of which are described here and for seven of which (partial) ITS sequences have been generated. For six
species, namely I. griseovelata, I. lacera, I. soluta, I. subcarpta, I. tarda and I. transitoria, a lectotype, epitype or
neotype was selected, and a description and a figure plate are provided for each of them. Based on our studies, we
are convinced that 1. albofibrillosa and I. striatorimosa are synonymous with 1. soluta, while 1. aurantioumbonata
is synonymous with /. tarda. Furthermore, we affirm that /. longicystis is synonymous with 1. stellatospora. All of
the new species are supported by phylogenetic analyses. In summary, we here describe as new, verify the taxonomic
status of, or provide or corroborate morphological concepts for 29 species of /nocybe.

Keywords: alpha taxonomy, epitypification, Inocybaceae, /nocybe, molecular systematics, neotypification
nrl TS, nrLSU, RPB2, type studies.

Zusammenfassung

Auf der Basis detaillierter morphologischer und genetischer Untersuchungen werden 11 neue Arten von /no-
cybe beschrieben (1. abdita, I. alcis, 1. carissima, I. cryptica, 1. culicis, I. mecoana, 1. mortenii, I. orioli, I. rangiferi,
I. sepiana and I. turfae). Sechs Arten sind glattsporig, fiinf hockersporig. Die neuen Arten werden mit 18 Typus-
belegen verglichen, die alle hier beschrieben werden. Fiir sieben von ihnen wurden ITS-Sequenzen generiert. Fiir
sechs Arten, 1. griseovelata, I. lacera, 1. soluta, I. subcarpta, I. tarda und I. transitoria wurden Lecto- und/oder
Epi-, respektive Neotypen ernannt und von allen wurde jeweils eine Beschreibung und Abbildungstafel vorgelegt.
Auf Grund unserer Untersuchungen sind wir davon {iberzeugt, dass . albofibrillosa und I. striatorimosa synonym
sind mit 1. soluta, wéhrend 1. aurantioumbonata synonym ist mit /. tarda. Aulerdem bestdtigen wir, dass /. longi-
cystis synonym ist mit 1. stellatospora. Alle neuen Arten werden durch phylogenetische Analysen gestiitzt. Zusam-
menfassend werden in dieser Arbeit 29 Arten von /nocybe entweder neu beschrieben, ihr taxonomischer Status
iiberpriift, beziehungsweise deren morphologisches Artkonzept erarbeitet oder bestatigt.
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APPENAIX Lt

Introduction

The formerly large genus /nocybe (Fr.) Fr. was recently
divided into seven genera (MATHENY et al. 2020) within
the monophyletic family Inocybaceae Jilich. Of these
genera, Inocybe is still by far the largest with an estimated
850 species worldwide (MATHENY et al. 2020)—a num-
ber that will undoubtedly rapidly increase as further stud-
ies proceed from parts of the world such as Africa (e.g.,
AicNon et al. 2021a, 2021b, 2021c; Buvck et al. 2021, 2022),
India (LaTHA & MANIMOHAN 2015, 2016, 2017; LATHA et al.
2016) and China (Fan & Bau 2010, 2013, 2020; Fan et al.
2018; Mao et al. 2022), where DNA-based /nocybe studies
only started recently. Only in the last five years, more than
200 new species have been described in the genus consid-
ering molecular data from all over the world (e.g., BANDINI
et al. 2017, 2019a, 2019b, 2019¢, 2020a, 2020b, 2020c,
2021a, 2021b, 2021c, 2022a, 2022b; ESTEVE-RAVENTOS
et al. 2017, 2018; MATHENY & BouGHER 2017; LARSSON et
al. 2018a, 2018b; MATHENY & SweNIE 2018; CRripps et al.
2019b; CErvINI 2021; Dovana et al. 2021; MESI¢ et al. 2021;
LarssoN & Vauras 2021).

In this article, only species of the genus /nocybe chara-
cterized by the presence of cheilocystidia and gener-
ally also pleurocystidia with more or less thick walls are
treated. Species with this combination of characters do not
occur in the other six genera of the family (MATHENY et al.
2020). Six new species with smooth spores and five with
nodulose spores are described here. In making this distinc-
tion, we remain fully aware of the fact that there is no clear
morphological or genetic delimitation between species
with smooth or with nodulose spores (see, e.g., MATHENY
2009; RyBERG et al. 2010). Species with spores that can
neither be called smooth nor nodulose are for instance
the already described I. ambigua Romagn., I. helobia
(Kuyper) Bandini, B. Oertel & U. Eberh, I. pluppiana
Bandini, B. Oertel & U. Eberh., or 1. diabolica Vauras.

Volume 5 (2)

Nevertheless, the presence or absence of nodulose spores
is a good, major character used in keys, although a third
category with intermediate spores ought to be included in
future keys based on morphological characteristics. Up to
now, such a category is lacking in keys of this genus (see,
e.g., Kuyper 1986; StancL 1989; Bon 1997a, 1997b, 1998).

Just as the distinction between smooth-spored and
nodulose-spored species can be fluent, the distinction
between species that have metuloid cystidia only near the
apex or in the upper half of the stipe and those that have
such cystidia over the entire length of the stipe—a cru-
cial question in existing keys (Kuyper 1986; StancL 1989;
Bon 1997a, 1997b, 1998)—is in several cases quite diffi-
cult. In fact, there are species that are pruinose over the
entire length but only very sparely so in the lower half,
sometimes giving the impression of being pruinose only
near the apex. This is for instance the case of 1. perchtana
Bandini & B. Oertel (BAnDINT et al. 2020a) or 1. beatifica
Bandini & B. Oertel (Banpint et al. 2021c). Furthermore,
there are species, such as 1. sindonia (Fr.) P. Karst., the
stipes of which are sometimes densely covered with metu-
loid caulocystidia down to the base and sometimes not (see
Kuyper 1986; BanDINI et al. 2022a). Strangely enough, this
question is less a problem with nodulose-spored species,
since the differentiation between species with an entirely
pruinose stipe and those with metuloid caulocystidia only
in the upper part is generally easier—at least where Euro-
pean species are concerned (DB, personal observation).

Even within its current limits (MATHENY et al. 2020),
Inocybe is a genus that includes species that are rather
variable in their nuclear ribosomal genes. A satisfactory,
comprehensive, modern infrageneric classification based
on phylogeny has not been reached so far. Thus, we con-
tinue to refer to Bon’s (1997a, 1997b, 1998) classification
as a guide through this large genus.

The present article includes smooth- and nodulose-
spored species which are pruinose only near the apex of
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BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE 3

the stipe and some that are pruinose over the entire stipe
length. These would be classified in different sections
according to the key of Bon (1997a, 1997b, 1998, see Dis-
cussion).

We observed in our own studies of species occurring
in Central and Northern Europe that the biodiversity on
more or less basic soils is far greater than on acidic soils
(BanDINI & OERTEL 2021). In fact, the number of species
occurring on strictly acidic soil—in woods, sandy heath-
land areas or in bogs—is quite limited. Characteris-
tic species of those habitats are, for instance, 1. napipes
J.E. Lange, I stellatospora (Peck) Massee, . lanuginosa
(Bull)) P. Kumm. and allies, or I. pluppiana and I. soluta
Velen.—strangely enough, often species with nodulose
spores. Species occuring on basic as well as on super-
ficially (e.g., through needle litter) acidic soils, such as,
e.g., I flocculosa Sacc., I. nitidiuscula (Britzelm.) Lapl.
or I. ochroalba Bruyl., thus presumably the most adapt-
able ones, are, not surprisingly, also among the most com-
mon and widespread ones, at least in Central Europe (DB,
personal observation). Species that can only be found on
strictly basic soil, such as for instance I. tricolor Kiihner,
1. woglindeana Bandini, Vauras & Weholt or /. tiburtina
Bandini & G. Bandini, are again much less numerous,
but in Central Europe still far more numerous than spe-
cies restricted to acidic soil. In the North European boreal
taiga, on the other hand, acidic pozolic soils and oligotro-
phic forests of the Vaccinium myrtillus type are much more
frequent than basic/calcareous ones, and species such as
1 napipes, I. lacera (Fr) P. Kumm. and of the /. lanugi-
nosa group rule the region (TEB, personal observation).

Despite many years of Inocybe studies, even in Cen-
tral Europe it is still possible to find new species in strictly
acidic habitats. Inocybe lacera is a species that tends to
grow on acidic soil, and it is therefore often quite com-
mon in (raised) bogs or in sandy heathlands. Because of
its laceroid spores it is one of the few species of the genus
Inocybe that are included in illustrated mushroom books
(e.g., BREsapoLA 1930; MicHAEL et al. 1985; PHiLLIPs 1990;
BrerrenBacH & KrANzLIN 2000; Bon 2005; ConsiGLIo &
PapeTTI 2008; GMINDER 2010; ARNOLDS et al. 2015). How-
ever, things are not as easy as they may seem, and even for
this characteristic species there is another morphologically
and genetically closely related species, I. moravica Hruby.
This species was already described in 1930 by Hruby, but
since it has almost been forgotten or has been mistaken for
I lacera, we here give a portrait of 1. moravica, which can
be found in the same habitat as 1. lacera. Since no type
existed of I lacera, we here designate a neotype for this
species.

Another species found on acidic soil, often in bogs
with Sphagnum in Europe, is /. turfae, which is described
below. Morphologically, it is similar to /. lanuginosa and
L stellatospora. The smooth-spored I. mortenii is probably

also restricted to acidic soils, whereas 1. abdita, I. orioli
and 1. rangiferi seem to prefer more basic soils. The holo-
types of the species described below as new are from Fin-
land, Germany, the Netherlands, Norway, Portugal and
Spain, with paratypes from (besides the named countries)
Austria, Malta and Sweden.

The selection of taxa considered in the analyses was
largely driven by the species mentioned here, emended
with taxa used by MATHENY et al. (2020) to delimit the
genus. Although the molecular infrageneric classification
of the genus remains a challenge, in our experience, good,
morphologically distinguishable /nocybe species do not
share the same ITS sequence with other species of Ino-
cybe [see Marchetti et al. (2021) for a diverging opinion,
based however on data concerning other genera, such as,
e.g., Hebeloma, Cortinarius, Pluteus].

Species delimitation followed the same principles used
in earlier publications (Banpini et al. 2021c, 2022a), namely
that species are described as new if they differ from exist-
ing species by the combination of at least three independ-
ent characters that are constant among representatives of
the new species, and the representatives of the new species
are monophyletic in phylogenetic ITS (ITS + LSU) ana-
lyses. Constant ecological differences between new and
existing species are considered as meaningful, but neither
ecological nor ITS differences were used unless supported
by morphological differences. Taxa were considered as
synonymous if the overall impression of the species was
very similar, if no constant characters could be found that
separated the two species, and if neither pronounced eco-
logical preferences nor molecular data (if available) indi-
cated that the two species might be cryptic (Banpini et al.
2021c).

Epitypifications were carried out in cases in which
the appraisal of the status of more recent names required
the clarification of old names and the existing types did
not show sufficient characters for species distinction.
Important characters for species identification and delim-
itation that are often not observable in old material and
not explicitly mentioned in species descriptions are asso-
ciated with the caulocystidia at the top of the stipe. The
features of the caulocystidia directly below the lamellae
form a character that we started to use relatively recently
(Banpint et al. 2017), but that we have since found to be
very useful for species recognition in /nocybe. For all spe-
cies newly epitypified, holo- or lectotype studies were
published in Banpini et al. (2021c) or are published here.
Studies of the selected epitypes are included here, men-
tioning all characters that are important for the recogni-
tion of the species. Although DNA sequence data are not
crucial for the delimitation of the species epitypified here
(and thus not permissible as a reason for epitypification),
we took care to select material from which sequence data
had been generated.
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Material and methods

Morphological study

Fresh materials were obtained on forays in Austria, Finland,
Germany, Malta, the Netherlands, Norway, Portugal, Sweden,
Spain and Switzerland between 1986 and 2021. Type speci-
mens were borrowed from various herbaria (see Acknowledge-
ments). For fresh collections, the relevant macroscopic details,
i.e., habit, size and shape of the basidiomata, colour and surface
of the pileus, number and colour of the lamellae, size, colour,
surface and base of the stipe, smell and colour of flesh, colour of
exsiccata, habitat and surrounding trees, were noted.

For all collections—if possible in the fresh, otherwise in the
dried state—basidia, spores, hymenial cystidia, caulocystidia,
etc. were examined by D. Banpint with a Leica DM-750 micro-
scope in a water and 3% KOH solution, at 400 and 1000 mag-
nifications. Photographs of microscopic details were taken by
D. Banpint with a Zeiss AxioCam ERc5s. Measurements of
spores and cystidia were determined using a Zeiss Axiovision
version 4.8. Cystidia were measured without crystals and basidia
without sterigmata. The size of all elements measured is given
as length x width. The Q value equals the ratio of spore length to
spore width (calculated for each spore). The number of spores or
cystidia measured is included in the descriptions.

Unless indicated otherwise, all pictures of fresh collections
were taken by by D. BANDINI with a Panasonic Lumix GH2 with
Leica DG Macro-Elmarit 1:2.8/45 mm lens. For the determination
of the colour temperature, a calibration card was photographed
together with the fresh collections at the collection site. The RAW
files were developed with Silkypix Developer Studio 4.0.

Other photographs were taken by: J. Vauras with an Olym-
pus OM-1 N equipped with an O=M Zuiko Macro 1:3.5 50 mm
lens (Figs. 3b, 14b); F. J. Robricuez with a Nikon D300S equipped
with a Micro-Nikkor 105 mm lens (Fig. 5a, b); V. FacHapA with
a Canon EOS Kiss X4 equipped with a Tamron SP 1:2.5/90 mm
lens (Fig. 9a); S. Mirsup with a Canon EOS 750D equipped with
a Canon EFS 18-135mm lens (Fig. 9b); @. WEHOLT with an Olym-
pus Tough Tg-5 (Fig. 11a).

All drawings of microscopic details were done by
D. Banpini, with the exception of those of /. decipiens Bres.
(Fig. 21f) and I. pholiotinoides Romagn. (Fig. 22¢), which were
done by J. VAURAS.

Colour codes are taken from MuNseLL (2009, as “Mu”), ter-
minology follows VELLINGA (1988) and KuyPER (1986).

Molecular study

DNA extraction, PCR and sequencing of nrDNA ITS and
LSU followed protocols published by Cripps et al. (2019a) and
Banpint et al. (2021¢). For Inocybe lacera and I. moravica, RPB2
sequences were obtained (if possible) according to the protocol
given in Banpini et al. (2022a). For epitypes and other material
processed in Stuttgart, DNA extracts are available at the Staat-
liches Museum fiir Naturkunde for the generation of sequences
from other DNA regions as needed.

Bidirectional sequencing was carried out by LGC Genomics
(Berlin, Germany). Sequence editing and assembly was done in
Sequencher v. 4.9 (Genecodes). Newly generated sequences were
submitted to GenBank with acc. no. MF782552, MK584751,
MN319698, OM760512, OM760514, OM971871, OM971872,
OM985894, ONO000207, ONO010592, ONO010593, ON359948,
OP164016—0P164108, OP186965—-0OP186975 and OP218359.
Sequences for GenBank acc. no. OM760512, OM760514,
OM971871, OM971872, OM985894, ON000207, ON010592,
ONO010593 and OP218359 were generated by Alvalab (Oviedo,
Spain).

Volume 5 (2)

Sequences were blasted against GenBank (Jonnson et al.
2008) and UNITE (KoLiaLG et al. 2005) in order to find addi-
tional records for the species treated here and putative close rela-
tives. For every species (or species hypothesis—see KOLIALG et
al. 2005) included, we selected representative sequences for
the tree analyses by length (inclusion of LSU), quality and pre-
ferred, if available, sequences from studied material, i.e., from
other molecular systematic studies. Sequence similarity or iden-
tity values were directly copied from BLAST results. Percent
values given in the text refer to ITS1-5.8S-ITS2 or fewer posi-
tions if the complete sequence was unavailable for at least one
of the sequences. Conspecificity between public sequences and
sequences of types was assumed if sequence variation was 1%
or less. This value was selected to be smaller than the 98.5% cut-
off value proposed by several authors (LUCKING et al. 2020 and
references therein), to be used as general cut-off values for ITS
variation to distinguish between species. Sequence variation
attributed to long indels, stretches of N (i.e., in cases in which
the ITS was obtained in two amplicons, not allowing to read the
entire ITS) or obviously wrong sequence reads in the beginnings
or ends of published sequences were ignored. BLAST searches
were done on 6 May 2021. In contrast to earlier publications, we
did not normally report on EcM (ectomycorrhizae) or soil sam-
ple sequences unless environmental sequences were the only
matches available. Information on distribution in excess to the
information from our own data was obtained from UNITE spe-
cies hypotheses (sh, Koriarc et al. 2013, vs 8.3, ABARENKOV et al.
2021). Correspondence of species with UNITE sh was assumed
if the query sequence had a 100% or 99.7% matching sequence
present in the sh.

For species described as new, we aimed at having at least
three collections sequenced for ITS and LSU, provided suffi-
ciently many collections were available for sequencing. Repre-
sentatives of published sequences from collections putatively
belonging to these taxa or very close relatives of these taxa (i.e.,
> 97% similar in BLAST results) were also included. For species
that were synonymized here, we included sequence data from
types (if available) or from material that had been morphologi-
cally analyzed and considered to represent the same species.

The initial alignment was carried out in Mafft vs. 7 using
the E-INS-i option (Katon et al. 2005, 2019), adding the ITS and
LSU sequences considered by MaTHENY et al. (2020) for Ino-
cybe to our dataset. Sequences from MATHENY et al. (2020) that
did not help to further elucidate the phylogenetic position of the
taxa considered in our study were removed for the final ana-
lysis, without changing the alignment. Pseudosperma spurium
(Jacobsson & E. Larss.) Matheny & Esteve-Rav. was used for
rooting.

The entire alignment was treated as a single partition.
Because our main goal was species recognition and not phyloge-
netic reconstruction, all positions were retained in the analysis.
ML analyses were run in IQ-TREE v. 1.6 (NGuYEN et al. 2015)
online (TririNorPouLOS et al. 2016), with standard settings apart
from setting the perturbation strength to 0.3 and the stopping
rule to 200. Branch support was obtained through 5000 rep-
licates of UFBoot (MinH et al. 2013; HoanG et al. 2018) and
SH-aLRT (GuinpoN et al. 2010).

Bayesian inference (BI) was done in MrBayes 3.2.7a
(Ronquist et al. 2012) using BEAGLE (Avres et al. 2012) on
CIPRES (MILLER et al. 2010). The BI analysis was carried out in
two runs with four chains including one heated chain each, using
the GTRINVGAMMA model and a uniform prior and sampling
one tree of each run every 1000 generations. The analysis was
stopped employing default stoprule parameters after 3.205 mil-
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lion generations when convergence was reached (Ronquist et al.
2011). The first 25% of trees were discarded as burn-in.

The tree was visualized using FigTree v. 1.4.4 (RamBauT
2006-2018). Support values were noted as SH-aLRT support
[%], ultrafast bootstrap (ufb) support [%] and BI posterior prob-
ability (pp). SH-aLRT support >85% and ufb support >95% and
pp =0.95 are indicated. Alignment and tree files are available via
TreeBASE (study id TB2:S29819).

Specimen depositories
Herbarium acronyms are according to HOLMGREN et al.
(1990) except D. B., which refers to the private herbarium of
DrttE BANDINL

Results

In the taxonomy section, all species are listed that were
either newly described, newly typified or for which type
material has been re-studied and illustrated. Species that
are synonymized with other taxa are listed under the name
accepted here.

Sequences included in the phylogenetic analyses
(Fig. 1) are listed in Appendix 1. The final alignment
included 278 sequences and 2045 positions. The result
of the ML analysis is depicted in Fig. 1. The consensus
tree resulting from the BI analysis was generally similar
to the ML result and differed only in clades not supported
in either of the analyses. Differences were located mainly
in the backbone of the tree and in the clade around /no-
cybe lacera. All species described here were resolved as
Inocybe species. The relationships between several of the
subclades indicated in Fig. 1 remained unresolved. Despite
this, in the upper part of the tree, from /. prisca Bandini &
B. Oertel (Fig. 1 part 1, close to the top) to the bottom of
Fig. 1 part 3, all species have nodulose or laceroid spores,
with the exception of the members of the smooth-spored
temperate austral clade (“STAC”) ss. MATHENY et al.
(2020). The clade starting with 1. perchtana (top of Fig. 1
part 3 right down to the bottom of the tree, I. mortenii)
includes only smooth-spored species, including the mem-
bers of what MATHENY et al. (2020) termed the smooth-
spored temperate boreal clade (STBC). The clade starting
in Fig. 1 part 4 received 99%/97%/1 support. However,
the main focus of this study is on species recognition and
delimitation.

One of the newly described species, I. mecoana, was
not monophyletic in relation to sequences (two environ-
mental sequences and a sequence identified as /. pruinosa
R. Heim) in the BI tree. Although there is a clade corre-
sponding to /. mecoana in the ML tree in Fig. 1, it is lack-
ing support. All other species described here as new were
monophyletic in relation to their closest known relatives
and all received support from at least two of the three sup-
port measures used. All species apart from /. abdita and
L alcis received full (100%/1) support at least from ufb

and pp. Inocybe abdita received full support only from
ufb and I alcis received support from all three criteria,
albeit not full.

Among the previously described species recognized
here as current, only the distinction between /. lacera
and I moravica is somewhat precarious. While the core
groups of sequences for each species (nearly all with
ITS and LSU) are fully supported by ufb and pp, there
is a group of ITS-only sequences tentatively named /. cf.
moravica that form a clade with the core of 1. moravica
only supported by 95% ufb and no other support. From the
material we had available for further study, for five collec-
tions of I. lacera and six of I. moravica, RPB2 data were
obtained. The respective collections are indicated in Fig. 1
by diamond symbols. In a single locus ML analysis of the
RPB2 data (result not shown), the same clades formed as
in Fig. 1 and the split was fully supported. Three positions
were in the alignment that were constant within clades
and different between clades, but the overall variation in
the dataset was much higher (66 positions out of 783with
sequence variation).

Taxonomy

Inocybe abdita Bandini & U. Eberh., sp. n.
(Fig. 2; MycoBank: MB 845160)

Etymology
Named “abdita” (Latin “hidden”), because the species was
until now hidden and as such undetected as a new species.

Diagnosis

Inocybe abdita sp. n. has a brownish to nut-brown
pileus colour, a whitish velipellis, a rather smooth to
minutely innately fibrillose pileus surface, rather small
spores, measuring 6.2-9.3 pm (av. 7.8 pm) x 5.0-7.3 pm
(av. 5.9 um), and rather short, predominantly (sub)fusi-
form hymenial cystidia and pleurocystidia measuring
29—-61 um (av. 45 pm) x 10-20 um (av. 14 pm). It can be
recognized by the combination of the above characters
and differs in its ITS sequence from other species, such as
the closely related /. transitoria.

Holotype
GERMANY, Baden-Wiirttemberg, Karlsruhe, TK25 6916/3,
alt. 117 m, Picea abies, 14 Sep. 2014, leg. D. Banpini (holotype
STU SMNS-STU-F-0901691; isotypes priv. herb. D. B. DB14-9-
14-14, TUR-A 209531).

Description
Pileus 15-30 mm wide, at first (sub)conical, later con-
vex or expanded, with more or less prominent broad umbo,
margin decurved when young, with age straight or uplifted
and then depressed around the centre; young basidiomata
covered with a thin layer of a whitish velipellis, visible
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SJ92017 Pseudosperma spurium holotype SE
BK180809723 Pseudosperma spurium US*
CAL 1310 (ZT 9250) Nothocybe distincta holotype IN
SMNS-STU-F-0901558 (DB11-8-13-11) I. prisca holotype AT
WTU 4429 (Stz4166) . stellatospora US
HH# | TENN 071140 (HRLO204) I. stellatospora CA
DB14-8-20-3 I. stellatospora DE
GB EL3004 1. stellatospora SE
PBM 963 . stellatospora US
TENN 071756 (PBM4105) I. turfae as Inocybe sp. US
TENN 074902 (PBM4320) I. turfae as |. aff. stellatospora US
DB14-8-20-13 . turfae DE
SMNS-STU-F-0901693 (DB20-8-16-41) I. turfae holotype DE
SMNS-STU-F-0901735 (DB14-8-20-4) |. turfae DE
TUR-A 199032 (JV29938F) I. subgiacomi holotype SE
GB EL3105 I. johannae as I. giacomi NO
++#L TUR 183477 (FISAP107214) I. johannae FI
+#; H P. Karsten 893 (K27) I. proximella holotype FI
# | DB21-9-20-9 I. proximella AT
UBC-F-19049 I. rangiferi as I. striata
+H#2 TUR-A 203299 (DB17-8-15-21) I. rangiferi holotype FI
SMNS-STU-F-0901725 (DB27-8-16-2-Vauras) |. rangiferi FI
#t | TUR-A 190477 (K. Kokkonen 45/09) I. bufonia holotype FI
i SMNS-STU-F-0901723 (DB10-8-13-9) I. bufonia AT
sy | UBC-F-19455 |. cf. pseudoteraturgus as I. stellatospora US
|— TUR-A JV7676F |. pseudoteraturgus holotype FI
_++| TUR-A 175344 (Vauras-JV2268F) . silvae-herbaceae holotype FI
DB15-8-20-4 |. silvae-herbaceae DE
L DB21-9-20-21 I. gandalfiana AT
# DB21-9-20-7 |I. gandalfiana AT
SMNS-STU-F-0901562 (DB12-9-16-15) I. gandalfiana holotype DE
1 ANTU FCAS3501 I. cf. maritimoides as I. soluta CN
ACAD 11681 |. maritimoides CA
ACAD 10463 |. maritimoides CA
SMNS-STU-F-0901689 (DB20-9-20-13) I. cf. maritimoides AT
GB EL2904 Inocybe cf. maritimoides as |. soluta SE
SMNS-STU-F-0901726 (DB19-8-16-36) |. subcarpta DE
L-0054122 |. brevispora holotype NL
SMNS-STU-F-0901720 (DB25-10-14-12) I. subcarpta DE
SMNS-STU-F-0901736 |. subcarpta epitype DE
SMNS-STU-F-0901690 (DB20-9-20-22) |. subcarpta AT
DB26-11-11-4 I. subcarpta isoepitype DE
4 root sample KU176311 US
ﬁ TUR-A 203492 I. culicis holotype FI
SMNS-STU-F-0901709 (DB17-8-15-26) I. culicis FI
M-0020039 I. albofibrillosa holotype DE
+## SMNS-STU-F-0901716 (DB3-10-12-1) |. soluta DE
—_— SMNS-STU-F-0901727 (DB3-10-12-8) I. soluta epitype DE
v 0.06 SMNS-STU-F-0901719 (DB11-8-12-1) I. soluta DE

++#

7 +++
[##]

fiizid

++#

+HE

U

-

Volume 5 (2)

part 1

Inocybe stellatospora

Inocybe turfae sp. n.

Inocybe rangiferi sp. n.

Inocybe subcarpta

Inocybe culicis sp. n.

Inocybe soluta

Fig. 1. ML topology ITS and partial LSU sequences of the species of Inocybe treated or discussed here. Pseudosperma spurium
(Jacobsson & E. Larss.) Matheny & Esteve-Rav. was used for rooting. Clades of species that are described here as new are high-
lighted in yellow; species clades for which type material is described here are highlighted in blue. Sequences taken from MATHENY et
al. (2020) are indicated by *. For collections indicated by ¢, RPB2 data is available. Material studied is in bold font. Arrow 1: Inocybe
(genus). Support values from 5,000 replicates of the SH-like approximate likelihood ratio test (SH-aLRT), 5,000 replicates of ultra-
fast bootstrap (ufb) and BI posterior probabilities (pp) are indicated at the branches in that order, with # indicating 100% or 1 support

and + indicating values > 80 % (SH-aLRT), > 95% (ufb) or > 0.95 (pp).
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BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE

A HH IB 19920112, JV10258 I. relicina FI*
KR-M-0038104 (DB3-9-9-Kamke) I. relicina SE
+——————— PERTH 08320454 (NLB885) |. rufobadia AU*
x TENN 069659 (PBM3235) |. serrata AU*
E PERTH 07676727 (PBM2197) I. persicinipes AU*
+ TENN 067042 (PBM3228) I. pluvialis AU*

- WTU-F50698 . lanuginosa isoepitype Fl
DB1-11-12-7 I. lanuginosa DE
GB EL14006 I. teraturgus as I. lanuginosa var. alpina SE
TUR-AM.-L. & P. Heinonen 214-95F |. teraturgus FI
DB25-8-15-1 . teraturgus FI
##4 SMNS-STU-F-0901560 (DB11-8-13-13) I. timpetuana holotype AT
GB SJ79017 I. timpetuana as |. teraturgus SE
##4 DB10-8-13-12 |. leptophylla AT
SMNS-STU-F-0901717 (DB21-7-19-8) leptophylla AT
HH K(M)34204 (P.D. Orton 1576) I. glabrodisca holotype UK
DB13-10-13-4 |. glabrodisca DE
#- GB EL109-12 |. norvegica holotype NO
soil sample FJ237104 AT
++?_|: GB EL6703 I. curvipes SE
soil sample EU554913 CA
- MCVE 21470 1. polytrichi-norvegici IT
e
#

-

+H#t

L-0053536 (Kuyper 2124) . helobia holotype NL
KR-M-0038018 (DB4-6-11-3) I. helobia NL

+ 1 TAA 172127 |. impexa FIl

SMNS-STU-F-0901711 (DB17-8-15-16) I. impexa FI

==

SMNS-STU-F-0901710 (DB17-8-15-19) |. impexa FI

; DB5-10-19-5 I. pluppiana NL

+## 14 SMNS-STU-F-0901254 (DB10-10-18-3) I. pluppiana holotype NL

SMNS-STU-F-0901729 (DB26-9-13-2) I. pluppiana NL

; SMNS-STU-F-0901714 (DB2-9-17-1-Vauras-JV32297F) I. lacera Fl¢

_+_|#/ SMNS-STU-F-0901707 (DB9-10-18-14) I. lacera NL ¢
SMNS-STU-F-0901713 (DB8-5-21-3) I. lacera NL ¢
SMNS-STU-F-0901696 (DB10-5-20-1) I. lacera DE ¢
DB2-10-12-4 |. lacera DE
+#H#4 | SMNS-STU-F-0901583 (DB10-10-18-4) I. lacera neotype NL ¢

SMNS-STU-F-0901708 (DB28-8-17-7-Vauras-JV32237F) |. lacera FIl
0O-F-3050086 . cf. moravica NO
_+.1 O-F-249740 I. cf. moravica NO
* O-F-258375 I. cf. moravica NO
g 0O-F-258378 I. cf. moravica NO
BRNM 07012/39 I. moravica holotype CZ

+##4 SMNS-STU-F-0901700 (DB31-5-15-8) |. moravica NL ¢
SMNS-STU-F-0901699 (DB5-10-19-6) I. moravica NL ¢
SMNS-STU-F-0901698 (DB14-5-19-5) I. moravica NL ¢
SMNS-STU-F-0901697 (DB31-5-15-2) |. moravica NL ¢
SMNS-STU-F-0901715 (DB1-9-17-2-Vauras-JV32271F) |. moravica Fl¢
SMNS-STU-F-0901695 (DB5-10-19-7) I. moravica NL ¢

part 2

Inocybe lacera

Inocybe moravica

also later at the centre; colour often uniformly brown-
ish to nut-brown in different nuances (Mu 5YR 6/3—6/6,
5/3-5/6; 7.5YR 6/4—6/6), mostly without reddish tinge,
but sometimes with greyish tinge or fine darker fibrils
on paler ones; surface glabrous or shiny even when old,
otherwise finely rim(ul)ose to minutely innately fibril-
lose; young basidiomata rimmed with a whitish cortina;
often a bit greasy and therefore with adhering soil parti-

cles. Lamellae rather crowded (c. 70-80, 1 = 1-3), adnate
to emarginate adnate with (sub)decurrent tooth, (sub)ven-
tricose, whitish to greyish-brown, edge fimbriate, whitish.
Stipe 30—60 x 3—6 mm, cylindrical or widening towards
the base, base with a more or less marginate bulb, when
young entirely covered with whitish tomentum appearing
like pruina, later glabrous, whitish to light brown, lower
part sometimes brownish, bulb whitish; pruinose only
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+#| AH 36443 1. occulta holotype ES part 3
Hit GB EL272-13 I. occulta NO

4 M-0219661 . mixtilis epitype

#! GB EL8904 I. mixtilis SE
— #i# KR-M-0038031 (DB16-9-11-1) I. napipes NL
DB14-8-20-8 I. napipes DE
o +##— UBC-F19807 (PK5674) Inocybe sp. as |. assimilata CA
DB16-8-16-9 I. alpigenes as |. tetragonospora DE
M-0151614 |. assimilata (holotype of I. pseudoumbrina) DE
M-0020105 I. assimilata epitype DE
DB5-9-14-11 |. assimilata DE
###  EL2304 |. ericetorum as |. cf. assimilata SE
JV10522F . ericetorum holotype FI

## | SMNS-STU-F-0901269 (DB6-6-13-1) I. globulina holotype DE
DB29-5-13-2 I. globulina DE
ACAD 19494 (DG1816) I. cf. abdita as |. assimilata CA
SMNS-STU-F-0901692 (DB14-9-14-15) |. abdita DE
SMNS-STU-F-0901691 (DB14-9-14-14) . abdita holotype DE Inocybe abdita sp. n.
KR-M-0042264 (DB14-9-14-8) |. abdita DE
0-F-304850 I. transitoria epitype NO
GB EL16206 I. transitoria as |. cf. assimilata SE Inocybe transitoria
MCVE 21514 |. transitoria IT
0-F-249853 |. transitoria NO
HHH G J. Favre 122a (K138) I. favrei (lectotype of. |. taxocystis) CH
4' LIP Bon84095 I. favrei Bon type FR
### | MCVE 23506 I. velata holotype IT Inocybe velata
o SMNS-STU-F-0901721 (DB25-10-17-4) I. velata DE

[+ 4 1 O L106 I decipiens NO
# 4{DB3-9-10-Dondl . decipiens DE Inocybe decipiens
DB16-6-12-E60-Eimann I. decipiens DE
LAH 35001 (SJ16) I. kohistanensis holotype PK
iiiaia A[M-0138785 (JS1409) |. pseudohiulca (holotype of I. piceae) DE
-*-1 DB23-7-18-2 I. pseudohiulca AT
BP 77256 A257 I. javorkae holotype HU
7 MCVE 243 I. javorkae as |. dunensis IT
SMNS-STU-F-0901704 (DB21-10-12-1) . javorkae DE
MCVE 21679 I. javorkae as |. dunensis IT
KR-M-0038114 (DB21-9-11-1) I. dunensis NL
++#4 DB15-8-14-23 I. dunensis DE '
-#+| MCVE 237 I. dunensis IT Inocybe dunensis
TUF 118006 |. dunensis EE
O L040 I. dunensis NO
AMB 18103 I. tiliae holotype IT
i

Inocybe javorkae
[+#+ ++f

KR-M-0038132 (DB1-6-13-5) I. tiliae DE

SMNS-STU-F-0900994 (DB19-6-16-10) I. tiliae DE

s SMNS-STU-F-0901687 (DB10-9-19-16) I. sepiana holotype DE

# SMNS-STU-F-0901688 (DB9-9-11-Dondl-21) |. sepiana DE

# SMNS-STU-F-0901718 (DB7-9-17-6) |. sepiana AT
SMNS-STU-F-0901705 (DB9-9-17-19) |. sepiana DE

GB BJ920908 Inocybe sp. as |. oblectabilis SE

MHOBL-01 Inocybe sp. PK

DB14-9-20-24 I. nobilis AT

DB8-10-11-6 I. nobilis DE

HE EcM AJ893282 EE

EcM JF748082 CN

GB EL71-16 Inocybe sp. SE

TR-MIC-B 0324 I. decipiens (authentic material) IT

Rebaudengo 27.10.1982 I. nobilis IT

MCVE 21493 I. pallida IT

Inocybe sepiana
sp. n.

v 0.06

Fig. 1 (cont.)
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EcM HF674581 Sl

w4 GB SJ06024 |. phaeoleuca SE

M= #| GB EL297-08 I. phaeoleuca HU

GB JV4986 I. melanopus FI*

++H#—
CSU CO05576 |. roseifolia US*

ass 71 soil sample UDB0611404 EE

SM588c |. mecoana MT

0.06 SM588b I. mecoana MT

Fig. 1 (cont.)

near the apex of the stipe. Context whitish in the pileus,
brownish in the cortex of the stipe. Smell agreeable, faintly
aromatic. Colour of exsiccata pileus brown with reddish
hue (Mu 7/5YR 4/4-4/6), lamellae and stipe concolour-
ous or a little lighter in colour, no darkening or blacken-
ing on drying.

Spores 6.2-9.3 um (av. 7.8 pm, SD 0.5 pm) % 5.0-7.3 um
(av. 5.9 um, SD 0.4 um); Q = 1.1-1.6 (av. 1.3, SD 0.1) (n =
120 of 3 coll.) (n = 40)], nodulose with 7-11 rather strongly
protruding obtuse nodules. Basidia 24-30 x 9-13 pm,
generally 4-spored. Lamella edge composed of cheilocys-
tidia and numerous colourless, (sub)clavate or subglobose,
thin-walled paracystidia. Pleurocystidia 29-61 pm (av.
45 um, SD 8 um) x 1020 pm (av. 14 pm, SD 2 um); Q =
1.7-4.7 (av. 3.2, SD 0.5) (n =45 of 3 coll.), predominantly
(sub)fusiform, but also (sub)clavate, seldom subcylindri-
cal, mostly neckless and with short pedicel, mostly with
crystals, walls often quite thick, up to 3.5 (4.5) um thick at
the apex, almost colourless to very pale yellowish-green-
ish with 3% KOH. Cheilocystidia similar in appearance
and size. Pileipellis constituted by an epicutis made up of
parallel hyphae 4-10 um wide, with encrusting and pari-
etal brownish pigment, subcutis with wider and paler to
colourless elements. Caulocystidia only near the extreme
apex of the stipe, hyphoid segmented elements with sub-
conical apex, last element sometimes with thickened walls.
Clamp connections abundant in all tissues.

Habitat and distribution
Inocybe abdita sp. n. was found in a park-like envi-
ronment on basic soil. The type collection was associated

part 4

SMNS-STU-F-0901245 (DB21-9-16-18) I. perchtana holotype AT
## | L-0053540 (Kuyper 1902) I. tjallingiorum holotype NL
KR-M-0038274 (DB18-8-11-18) I. tjallingiorum AT

EIU AM10687, TUR-A 6488 I. corydalina*
M-0281792 (M-1039) |. tenuicystidiata holotype DE

s GB SJ04046 |. subnudipes SE
4{ KR-M-0042701 (DB13-9-14-3) I. subnudipes DE

DB23-9-90-Vauras-JV5265F |. subnudipes FI

Inocybe subnudipes

it AMB 12794 |. messapica holotype IT
SMNS-STU-F-0901238 (DB15-6-19-2) |. athenana holotype DE
Lt N EcM IT FJ210735
# MCVE 21474 Inocybe sp. as |. pruinosa IT

PO-F2158 (VF2212191S1) I. mecoana holotype PT
PO-F2238 (VF0301211S1) I. mecoana PT

Inocybe mecoana sp. n.

with Picea abies as the only possible host, while Carpi-
nus betulus was also present in the vicinity of the other
two collections. Apart from our own collections, we do
not know of other specimens.

Additional specimens examined
GERMANY, Baden-Wiirttemberg, Karlsruhe, TK25 6916/3,
alt. 117 m, Picea abies, Carpinus betulus, 14 Sep. 2014, leg.
D. Banpint (DB14-9-14-8). Ibidem, at some distance from for-
mer location, Picea abies, Carpinus betulus, 14 Sep. 2014, leg.
D. BaNDINI (SMNS-STU-F-0901692, dupl. DB14-9-14-15).

Notes

Inocybe abdita sp. n. is characterized by a brown-
ish to nut-brown pileus colour, whitish velipellis, rather
smooth, up to finely rim(ul)ose to minutely innately fibril-
lose pileus surface, comparatively small spores and rather
short, predominantly (sub)fusiform hymenial cystidia. On
first sight it could be mistaken for /. assimilata Britzelm.,
which however differs, e.g., by a greyish velipellis, a (sub)-
hygrophanous pileus surface and on average longer hyme-
nial cystidia (see, e.g., BRITZELMAYR 1881; SaccarpO 1887;
StancL 1989; Banpini et al. 2017). Inocybe globulina
Bandini & B. Oertel usually has a darker brown pileus
colour, a (sub)globose bulb, on average longer spores
and longer hymenial cystidia (Banpint et al. 2020c), and
1 napipes differs, e.g., by a napiform bulb, larger spores
with more prominent nodules, larger hymenial cystidia
with thinner walls and habitat generally on moist acidic
soil (see, e.g., LANGE 1917; StancL 1989; Lupwic 2017).
Inocybe gandalfiana Bandini & B. Oertel can be distin-
guished from I. abdita, e.g., by a prominent umbo, a (sub)-
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TENN 067000 (PBM3768) |. flavoalbida isotype AU* part 5
SMNS-STU-F-0901607 (DB4-10-20-19) I. hirtella epitype DE
HMJAU 26201 (Gansu 2012130) I. muricellatoides holotype CN
ki TUF 124448 1. picetorum IT
- +#4 DB16-10-11-2 |. muricellata DE
i SMNS-STU-F-0900985 (DB23-9-14-2) |. muricellata DE
MA-Fungi 98672 (PRC-211210-01) I. cryptica ES
MA-Fungi 98674 (PRC-211210-03) I. cryptica ES
MA-Fungi 98477 (PRC-121211-01) I. cryptica holotype ES
MA-Fungi 98478 (PRC-121226-24) I. cryptica ES
s | TUF 135809 (DB18-9-20-10) 1. pipilikae AT
SMNS-STU-F-0901539 (DB18-9-20-7) I. pipilikae holotype AT
a4 it +##r SMNS-STU-F-0901514 (DB12-9-19-16) I. alberichiana holotype AT
SMNS-STU-F-0901247 (DB23-10-16-6) I. laurina holotype DE
SMNS-STU-F-0901240 (DB26-10-14-7) |. astraiana DE
SMNS-STU-F-0901267 (DB11-10-17-16) I. clandestina holotype DE
ACAD 19518 |. nemorosa CA
MCVE 23504 |. aurantioumbonata holotype IT
TUF 118982 I. tarda as |. serotina EE
DB12-10-19-3 |. tarda DE
TUF 118833 I. tarda as |. pseudodestricta EE Inocybe tarda
SMNS-STU-F-0901731 (DB21-10-12-34) |. tarda DE
SMNS-STU-F-0901730 (DB3-10-17-6) . tarda epitype DE
SMNS-STU-F-0901443 (DB21-10-12-28) |. tarda DE
SMNS-STU-F-0901732 (DB21-10-12-33) |. tarda DE
SMNS-STU-F-0901724 (DB10-8-21-10) I. ionochlora AT
SMNS-STU-F-0901706 (DB14-8-21-2) I. ionochlora DE
M-0276187 (DB17-8-11-3) |. ionochlora DE
KR-M-0038060 (DB18-8-12-2) I. ionochlora AT
SMNS-STU-F-0901701 (DB13-8-21-3) |. carissima holotype DE
SMNS-STU-F-0901728 (DB26-7-15-1) . carissima DE
0O-F-258836 I. carissima NO
0O-F-258869 I. carissima NO
0-F-249109 I. carissima NO
soil sample UDB034303 AT

i
Inocybe cryptica sp. n.

|

. .

Inocybe carissima sp. n.

$553 soil sample UDB0146874 EE o
SMNS-STU-F-0901703 (DB20-10-17-1) I. orioli holotype DE Inocybe orioli sp. n.
SMNS-STU-F-0901733 (DB29-9-17-6) I. orioli DE

- SMNS-STU-F-0901702 (DB3-9-14-1) I. pholiotinoides DE

*+## DB23-5-13-1b I. pholiotinoides DE
GB EL3704 I. pholiotinoides as |. muricellata Inocybe pholiotinoides
DB28-9-12-14 |. pholiotinoides DE

SMNS-STU-F-0901694 (DB14-9-14-3) I. pholiotinoides DE
SMNS-STU-F-0901712 (DB24-8-15-12) . alcis isotype FI
+++4 SMNS-STU-F-0901722 (DB10-8-86-Vauras-JV2222) |. alcis FI
soil sample JF304335 US 7
soil sample HQ215783 SJ B EHEE S
_ TUR 171604 1. alcis as |. muricellata FI
v 0.06 TUR-A 190129 (JV27675) |. alcis FI

Fig. 1 (cont.)

hygrophanous pileus surface, and larger spores (BanpiNt  ner walls. Furthermore, this species normally occurs on
et al. 2021a), whereas 1. silvae-herbaceae Kokkonen &  acidic moist terrain (KokkoNEN & Vauras 2012; DB, per-
Vauras differs, e.g., by the missing velipellis, larger sonal observation). Inocybe glabrodisca P.D. Orton has
spores and often subutriform hymenial cystidia with thin-  a greyish velipellis, on average larger spores and longer
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- TENN AHS6557 (PBM2642) I. luteifolia isotype US* part 6
@NN 068940 (PBM3980) I. fuscicothurnata US*
TENN 062552 (PBM2039) I. pallidicremea US*
———— SMNS-STU-F-0901491 (DB22-8-16-1) |. knautiana holotype DE
s AH 40370 I. ianthinopes holotype ES
SMNS-STU-F-0901623 (DB15-8-17-9) I. ianthinopes DE
SMNS-STU-F-0901610 (DB21-5-13-2) I. ianthinopes DE
#4# | SMNS-STU-F-0901288 (AH40223) I. neorufula isotype ES
SMNS-STU-F-0901445 (DB30-10-15-2-Dondl) I. neorufula IT
SMNS-STU-F-0901611 (DB14-10-15-2) I. grammopodia DE
#tr TUR-A 78010 (SJ78010) I. pusio SE
A AH 40053 I. cf. pusio IT
soil sample UDB0467567 EE
SMNS-STU-F-0001816 I. aurantiobrunnea isotype ES Inocybe aurantiobrunnea
MCVE 21519 I. aurantiobrunnea as I. luteipes IT
| SMNS-STU-F-0901259 (DB31-8-14-1) I. dryadiana holotype DE
4 SMNS-STU-F-0901481 (DB2-8-14-11) I. dryadiana DE
SMNS-STU-F-0901262 (DB21-5-17-1) I. grusiana holotype DE
“ ### | LIP MB89226 (M. Bon 89226) |. psammobrunnea holotype FR
7 KR-M-0038015 (DB18-9-11-1) . psammobrunnea NL
L-0053531 I. amethystina holotype NL

pers. coll. P. Reumaux 1068 |. subvirgata isotype FR
##Ht | GB EL20906 |. griseovelata FR

SMNS-STU-F-0901568 (DB30-9-12-1) I. griseovelata epitype DE Inocybe griseovelata

SMNS-STU-F-0901457 (DB15-10-14-5) |. griseovelata NL

SMNS-STU-F-0901567 (DB1-10-13-2) I. griseovelata DE
—— SMNS-STU-F-0901538 (DB30-10-4-Eyssartier) I. deianae isotype FR

i DB26-10-19-9 I. minima DE
4‘ ACAD 13144 |. minima CA
] DB16-10-19-Arnolds I. minima NL
##4 SMNS-STU-F-0901477 (DB30-9-19-1) I. drenthensis holotype NL
i HHH SMNS-STU-F-0901478 (DB30-9-19-17) I. drenthensis NL
SMNS-STU-F-0901504 (DB10-10-15-9) . sitibunda holotype DE
SMNS-STU-F-0901511 (DB20-10-19-3) I. sitibunda DE

+## | SMNS-STU-F-0901494 (DB6-7-14-3) . lampetiana holotype DE
SMNS-STU-F-0901496 (DB1-6-14-1) I. lampetiana DE
SMNS-STU-F-0901482 (DB10-10-18-22) |. gaiana holotype DE
SMNS-STU-F-0901483 (DB10-10-18-18) I. gaiana NL
+##, SMNS-STU-F-0901571 (DB19-9-20-14) |. cincinnata AT
SMNS-STU-F-0901644 (DB17-9-20-5) I. cincinnata AT
DB30-6-12-4 |. obscuroides DE
SMNS-STU-F-0901565 (DB25-10-19-15) I. tiburtina holotype DE
SMNS-STU-F-0901512 (DB25-10-19-11) . tiburtina DE
0-F-259432 (OW30-17) I. mortenii holotype NO
DB19-9-20-5 . mortenii AT
pers. coll. @. Weholt MP-2-190816 I. mortenii NO
pers. coll. @. Weholt OW-134-19 |. mortenii NO .
SMNS-STU-F-0901737 (DB19-9-20-10) I. mortenii AT SO0 ORI S 1
pers. coll. @. Weholt MP-4-110816 |. mortenii NO
pers. coll. @. Weholt OW-112-16 I. mortenii NO
GB BJ910809 I. mortenii as I. cf. subnudipes SE

++#

++#

—+-

++- L

+##

-+

0.06

Fig. 1 (cont.)

hymenial cystidia as well as non-segmented caulocysti-
dia (OrTON 1960). Inocybe transitoria (Britzelm.) Sacc.,
distinguishable by its darker brown pileus colour, a sub-
hygrophanous pileus surface, on average narrower spores

and shorter hymenial cystidia, is the species most simi-
lar morphologically as well as in terms of ITS similarity
(just below 98.5%). Inocybe transitoria grows with fron-
dose trees (BRITZELMAYR 1881; STANGL 1989).
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Fig. 2. Inocybe abdita sp. n. — a. Holotype; scale bar: 1 cm. b. Coll. DB14-9-14-15; scale bar: 1 cm. ¢. Cheilocystidia (coll. DB14-9-
14-8); scale bar: 10 um. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia,
Pa = Paracystidia, P1 = Pleurocystidia, Sp = Spores; scale bar spores: 10 pm, scale bar cystidia: 50 um. e. Spores (coll. DB14-9-14-8);
scale bar: 10 um.
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Inocybe albofibrillosa — Inocybe soluta
(Fig. 21a)

Inocybe alcis Bandini, Vauras & B. Oertel, sp. n.
(Fig. 3; MycoBank: MB 845161)

Etymology
Named “alcis” because of the moist northern habitat of the
species where elks (4lces alces) roam.

Diagnosis

Inocybe alcis sp. n. has dark red brown to reddish
tinged dark brown, sometimes bicoloured pileus, a gla-
brous to minutely rimulose pileus surface, at first strikingly
white lamellae, smooth spores measuring 8.5-11.6 pm (av.
9.8 um) x 5.0-7.0 pm (av. 5.9 um) and (sub)lanceolate to
(sub)fusiform hymenial cystidia, pleurocystidia measur-
ing 51-82 pum (av. 71 pm) x 10—18 pm (av. 14 pum), and
walls which strongly react with 3% KOH. It can be reco-
gnized by the combination of the above characters and dif-
fers in its ITS sequence from other smooth-spored species,
such as 1. pholiotinoides.

Holotype
FINLAND, Kuusamo municipality, Vuotunki, at river-
side of Kuusinkijoki river, S of Naavakangas, Pinus sylvestris,
Betula sp., Picea abies, Alnus incana, Prunus padus, alt. 220 m,
WGS84 66.18971, 29.59218, 24 Aug. 2015, leg. D. Banpin,
B. OerTEL & J. VaURAS (holotype TUR-A 203433; isotypes STU
SMNS-STU-F-0901712, priv. herb. D. B. DB24-8-15-12).

Description

Pileus 5-15 mm wide, at first (sub)conical, later sub-
conical to expanded, at first without, later with rather low
large umbo, margin at first slightly incurved, later straight
or even uplifted, and then pileus depressed around the
umbo; young basidiomata with faint greyish remnants of
a velipellis at least at the umbo; colour dark red brown
to dark brown with reddish hue (Mu 5YR 4/3-4/6, 3/3—
3/4; 7.5YR 4/4—4/6, 3/4), but sometimes much paler up
to (almost) ochraceous towards the margin and there-
fore appearing bicoloured; surface entirely glabrous to
minutely rimulose also when older, but towards the mar-
gin sometimes slightly effaced; no remnants of a cortina
observed. Lamellae (sub)distant (c. 2025, 1 = 1-3), emar-
ginate adnate, (sub)ventricose, at first pure white, later
greyish, then ochraceous with greyish hue; edge fimbriate,
whitish to concolourous. Stipe 10-25 x 1-1.5 mm, cylin-
drical or curved, sometimes slightly thickened towards
the base, glabrous to slightly longitudinally striate, at first
beige, later pale yellowish to pale brownish, in parts even
darker brown to red-brown; pruinose on the entire length
of the stipe. Context whitish to pale brown in the pileus
and the stipe. Smell (sub)spermatic, at least when cut. Col-
our of exsiccata pileus brown to dark brown (Mu 10YR
5/3-5/4, 3/4-3/6), lamellae and stipe concolourous or a lit-
tle lighter in colour, no darkening or blackening on drying.

Spores 8.5-11.6 pm (av. 9.8 um, SD 0.6 um) x 5.0—
7.0 pm (av. 5.9 um, SD 0.4 um); Q = 1.4-2.0 (av. 1.7,
SD 0.1) (n = 120 of 3 coll.), smooth, (sub)amygdaloid, par-
tially oblong and partially almost ovoid, without or with
only faint suprahilar depression, apex mostly (sub)obtuse,
sometimes with indistinct pseudoporus. Basidia 22-28 x
7-9 um, generally 4-spored, seldom also 2-spored, and
then spores up to 12.5 pm. Lamellae edges composed
of cheilocystidia and numerous colourless, (sub)clavate,
cylindrical or subglobose, thin-walled paracystidia. Pleu-
rocystidia 51-82 pm (av. 71 um, SD 7 pm) x 10—18 pm (av.
14 pm, SD 2 pm); Q = 3.5-7.2 (av. 5.1, SD 0.9) (n = 45 of
3 coll.), mostly (sub)lanceolate (sub)fusiform, with short
or long, sometimes undate neck and short pedicel, at the
apex generally wide, apex usually crystalliferous, walls up
to 4.0 um thick at the apex, but quite incoherently, some-
times rather thin- and sometimes thicker-walled, intensely
yellow-green with 3% KOH. Cheilocystidia similar in size,
but somewhat more variable in shape. Pileipellis consti-
tuted by an epicutis made up of parallel hyphae 4-10 um
wide, with encrusting and parietal brownish pigment, sub-
cutis with wider and paler to colourless elements. Caulo-
cystidia on entire length of the stipe, 45-70 x 10—15 um,
mostly somewhat misshaped (sub)fusiform, with short or
longer neck and with short pedicel, apex usually crystalli-
ferous, walls up to 1.5 (2.0) um thick at the apex, intensely
yellow-green with 3% KOH; intermixed with numerous
(sub)clavate to subglobose cauloparacystidia. Clamp con-
nections abundant in all tissues.

Habitat and distribution

Inocybe alcis sp. n. was found in Finland from mid-
dle to northern boreal zones, and in Sweden in the alpine
zone. At one locality it occurred with only Betula and
Salix, at one alpine site only with dwarf Salix (S. herba-
cea); at the others with both broadleaved trees and coni-
fers present. All collections were found on rather moist
localities, therefore in most cases Salix and Betula, and
in the type locality Alnus were present. Salix spp. seem
to be the preferential hosts. The species corresponds to
SH1522282.08FU (1.5%) of the UNITE database, assem-
bling sequences from collections, EcM or soil samples
from Canada, Estonia, Finland, Norway (Svalbard) and
the United States.

Additional specimens examined

FINLAND, Enontekion Lappi, Enontekidé commune, Kilpis-
jarvi, Tsahkaljohka, Salix glauca, Salix myrsinifolia, Betula
pubescens subsp. czerepanovii, alt. 520 m, 10 Aug. 1986, leg.
J. Vauras (TUR-A 171597, JV2222F, dupl. DB10-8-86-Vauras).
Ibidem 13 Aug. 1990, leg. J. Vauras (TUR-A 171602, JV4746).
Ibidem, 15 Aug. 1990, leg. J. Vauras (TUR-A 171604, JV4784F).
Kainuu, Sotkamo municipality, Pokkeloperd, brookside forest
with Alnus incana, Salix phylicifolia, Salix myrsinifolia, Betula
sp., Picea abies, alt. 218 m, 24 Aug. 2010, leg. K. KOKKONEN &
J. Vauras (TUR-A 190129, JV27675).
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Fig. 3. Inocybe alcis sp. n. — a. Holotype; scale bar: 1 cm. b. Coll. TUR-A 1716041 (photo: J. Vauras); scale bar: 1 cm. e. Cheilocystide
(holotype); scale bar: 10 um. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa=
Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 um. e. Spores (holotype); scale bar: 10 pm.
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Notes

Inocybe alcis sp. n. is characterized by a dark red
brown to reddish tinged dark brown, sometimes bicol-
oured pileus, a glabrous to minutely rimulose pileus sur-
face, at first strikingly white lamellae, (sub)lanceolate to
(sub)fusiform hymenial cystidia with strong reaction with
3% KOH. The distribution of the examined collections is
boreal. The species belongs to the “pholiotinoides-group”,
which is characterized by, e.g., often (sub)lanceolate and
rather narrow hymenial cystidia the walls of which react
strongly with KOH. Inocybe pholiotinoides differs from
L. alcis sp. n., e.g., by the bright yellow-ochraceous pileus
colour with a more or less intense orange to orange-cop-
pery tinge, the often minutely (sub)squamulose pileus sur-
face with age and on average smaller spores (ROMAGNESI
1979; DB, personal observation and see below). The same
can be said with respect to /. fissuratula E. Ludw. (LupwiG
2017; EBERHARDT et al., in prep.). Furthermore, . pholio-
tinoides is more thermophilic and the two species hardly
show an overlapping distributional range. Inocybe caris-
sima (see below) has a paler pileus colour especially at
the centre of the pileus, not strikingly white lamellae and
smaller spores. Besides, it grows with Picea abies. Inocybe
orioli (see below) can be distinguished from /. alcis, e.g., by
paler pileus colours, the often finely tomentose pileus sur-
face, the somewhat thickish lamellac and smaller spores,
and from I. ionochlora Romagn., e.g., by the much paler
centre and paler margin of the pileus, near the apex violet
stipe and on average longer, but narrower spores (RoMAG-
NEsI 1979; Banpint et al. 2013). Inocybe muricellata Bres.
usually has a more orange-reddish centre of the pileus, a
tomentose-lanose, subquamulose to squarrose pileus sur-
face and smaller spores (BrReEsapora 1905; Kuyper 1986;
StanGL 1989; DB, personal observation). The sister spe-
cies of 1. alcis is I. pholiotinoides (Fig. 1), which is also the
species with the most similar ITS (97% similarity). Ino-
cybe alcis received 86%/98%/1 support in the analyses.

Inocybe aurantiobrunnea Esteve-Rav. & Garcia Blanco
in Esteve-Raventos, Garcia Blanco, Sanz Carazo &
Del Val, Ost. Z. Pilzk. 12: 90 (2003)

(Fig. 21b)

Description and iconography: ESTEVE-RAVENTOs et al. (2003).

Type specimen examined

Isotype: SPAIN, Valladolid, Castromonte, La Espina,
sandy, calcareous soil, Pinus halepensis, Quercus ilex, subsp.
ballota, 30 Apr. 2003, [leg. not indicated] (STU SMNS-STU-
F-0001816). Spores 9.9-12.6 um (av. 10.5 pm, SD 0.5 um) x 5.7—
7.0 um (av. 6.4 pum, SD 0.3 pm); Q = 1.5-1.9 (av. 1.7, SD 0.1)
(n = 40), smooth, broadly amgydaliform to (sub)ovoid, with
(sub)obtuse to subacute apex. Basidia usually 4-spored, rarely
2-spored. Pleurocystidia 46—70 pm (av. 61 pm, SD 6 pm) X
10-14 pm (av. 12 pm, SD 1 um); Q = 4.2-6.2 (av. 5.0, SD 0.5)
(n = 15), mostly (sub)cylindrical, apex usually crystalliferous,

walls up to 1.0 (1.5) pm thick at the apex, pale yellowish-green-
ish with 3% KOH. Cheilocystidia similar in appearance and
size. Paracystidia not observed. Caulocystidia similar in size
to hymenial cystidia, (sub)cylindrical to (sub)fusiform, walls up
to 0.5 um.

Notes

Inocybe aurantiobrunnea is a Mediterranean species,
with dark brown pileus, caulocystidia only near the apex
of the stipe and usually (sub)cylindrical hymenial cys-
tidia (see ESTEVE-RAVENTOS et al. 2003 and below). It is
not a well-known species up to now. In GenBank, there
is only one ITS sequence from a collection from Italy
(JF908212) labelled as “I. cf. luteipes”, putatively belong-
ing to I aurantiobrunnea; otherwise, there are currently
no ITS sequences more similar than around 91%. In Fig. 1,
1 aurantiobrunnea is sister to a soil sample sequence, but
both are on relatively long branches. The clade of the two
sequences assigned to I. aurantiobrunnea received full
support in the analyses.

Inocybe aurantioumbonata — Inocybe tarda
(Fig. 21c)

Inocybe bresadolana Bon [as “bresadoliana’],
Docums Mycol. 12(no. 48): 44 (1983) [1982]
(Fig. 21d)

Description and iconography: Bresapora (1930; as “L. fus-
cidula™).

Specimen examined

FRANCE, environs Belleme, muddy ground with Salix
(“Saulaie fangeuse”), 25 Sep. 1982, [leg. M. Bon] (LIP-
MB8209251). Description: Spores 11.6-16.0 pm (av. 13.3 pm,
SD 1.0 um) x 4.6—6.6 um (av. 5.7 um, SD 0.5 um); Q = 1.9-2.7
(av. 2.4, SD 0.2) (n = 40), slender elongate (sub)laceroid, some-
times with slightly undate walls and often with truncate base,
with (sub)obtuse to (sub)acute apex. Basidia usually 4-spored.
Pleurocystidia 38—60 pm (av. 52 pym, SD 7 pm) X 14-22 pm (av.
16 pm, SD 2 pm); Q =2.3-4.3 (av. 3.3, SD 0.6) (n = 15), mostly
ventricose (sub)fusiform or subutriform, without or with only
short neck, apex usually crystalliferous, walls up to 2.0 (3.0)
um thick at the apex, pale yellowish-greenish with 3% KOH.
Cheilocystidia similar in appearance and size. Paracystidia not
observed. Caulocystidia not studied (to preserve the material).

Notes

BresapoLa (1930) described a species with elon-
gate and slim spores under the name I fuscidula (see
BresapoLa 1930, pl. 735). Since the name 1. fuscidula was
not available anymore at the time—VELENOvskY (1920—
1922) had used it already—the name was invalid. Bon later
described a species as new under the name /. bresado-
liana Bon (BoN & VaN HaLuwyn 1983), which he thought
to be the species described by BrREsapoLA as 1. fuscidula.
In the herbarium of LIP are two collections of this spe-
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cies from different years (MB8209251; MB780191403; see
above). By examining both of Bon’s collections, we could
exclude that 1. bresadolana sensu BoN is I. lacera, because
the spores are longer and regular in shape and often with
slightly undate walls, and the cystidia are clearly shorter.
However, it could be a species in the neighborhood of
L helobia. Since the spores of the latter species are on
average shorter and there is no macroscopic description
of the species by Bon, and since sequence generation from
the collections of Bon failed, we cannot say if his con-
cept of I. bresadolana is synonymous with . helobia or
not. In the protologue, the cystidia are, with 70-90 pm
(BreEsapoLa 1930), much longer than what was measured
in the collections of 1. bresadolana as well as of a differ-
ent shape; thus, we do not think that what Bon described
as I. bresadolana is indeed the 1. fuscidula of BRESADOLA,
which could have been /. lacera.

Inocybe brevispora — Inocybe subcarpta
(Fig. 21e)

Inocybe carissima Bandini, Hussong & Brandrud, sp. n.
(Fig. 4; MycoBank: MB 845162)

Etymology
Named “carissima” (Latin) because the species is a very
dear one.

Diagnosis

Inocybe carissima sp. n. has a yellow-tinged ochra-
ceous to brownish-tinged ochraceous pileus colour,
smooth to fine velvety or tomentose pileus surface, only
very faint and fugacious velipellis, whitish to pale yel-
low up to ochraceous brownish lamellae, on average
rather narrow smooth spores measuring 7.0-10.0 pm (av.
8.7 um) x 4.0-5.4 um (av. 4.8 pm), and mostly long and
narrow (sub)fusiform to sublageniform hymenial cys-
tidia, pleurocystidia measuring 49-96 um (av. 71 pm) x
10—16 pm (av. 13 um), and intensely yellow-green walls of
the cystidia with 3% KOH.

Holotype
GERMANY, Bayern, Ostallgdu, Halblech, Niederbleick,
TZK25 8331/3, alt. 1432 m, Picea abies, 13 Aug. 2021, leg.
D. Banpini, A. Hussong, J. CHrisTaN, B. OerTEL & M. DonpL
(holotype STU SMNS-STU-F-0901701; isotype priv. herb. D. B.
DBI13-8-21-3).

Description
Pileus 5-30 mm wide, at first (sub)conical, later sub-
conical, and then expanded; at first without, later with
more or less prominent umbo; margin at first slightly
incurved to decurved, later straight and slightly uplifted
with age, and then somewhat depressed around the cen-
tre; young basidiomata with very faint and fugacious rem-

Volume 5 (2)

nants of a pale velipellis; colour pale ochraceous with
yellowish hue to ochraceous or ochraceous with faint
brownish tinge (Mu 10YR 6/5-6/6, 5/6-5/8), sometimes
somewhat orange reddish at the umbo or, when young,
sometimes somewhat paler due to the velipellis; surface
at first almost smooth, later finely to thickly velvety to
tomentose, rarely subrimulose towards the margin and
sometimes with age somewhat lacerate; no remnants of
a cortina observed. Lamellae subdistant (c. 25-35, 1 =
1-3), emarginate adnate, subventricose, whitish to pale
yellowish, with age sometimes pale ochraceous to pale
ochraceous brownish, with or without greyish tinge; edge
fimbriate, whitish. Stipe 15-50x 1-3 mm, cylindrical or
slightly curved, at first covered by a very thin whitish
tomentum, vanishing soon and then longitudinally striate
to smooth, whitish to beige, whitish-yellowish and more
intensely yellowish with age; pruinose on the entire length
of the stipe; sometimes the pruina becomes slightly green-
ish to greyish olivaceous with age. Context whitish in the
pileus, at first creamy, with age pale yellowish in the stipe.
Smell indifferent. Colour of exsiccata pileus ochraceous
brownish to brown (Mu 10YR 6/4—6/6, 5/4-5/8), lamellaec
and stipe concolourous or a little lighter in colour, no dark-
ening or blackening on drying.

Spores 7.0-10.0 pm (av. 8.7 um, SD 0.6 pm) x 4.0—
54 pm (av. 4.8 um, SD 0.3 um); Q = 1.6-2.1 (av. 1.8,
SD 0.1) (n = 120 of 3 coll.), smooth, oblong (sub)amygda-
loid, without or with only faint suprahilar depression, apex
subacute, subobtuse, in some collections with indistinct
pseudoporus. Basidia 23-28 x 7-9 um, generally 4-spored,
rarely also 2-spored and then spores up to 11.0 pm. Pleu-
rocystidia 49-96 pm (av. 71 pm, SD 13 um) x 10-16 um
(av. 13 pm, SD 2 pm); Q = 4.1-7.4 (av. 5.5, SD 0.9) (n =
45 of 3 coll.), mostly lanceolate, narrow fusiform, usu-
ally with rather long and sometimes undate neck, with
short pedicel, sometimes also without pedicel and then
(sub)lageniform, apex usually crystalliferous, walls up
to 3.5 (4.5) um thick at the apex, intensely yellow-green
with 3% KOH. Cheilocystidia similar in size, but some-
what more variable in shape, intermixed with numerous
colourless, (sub)clavate to subcylindrical, thin-walled par-
acystidia. Pileipellis constituted by an epicutis made up of
parallel hyphae 4-10 um wide, with encrusting and pari-
etal ochraceous brownish pigment, subcutis with wider
and paler to colourless elements. Caulocystidia on the
entire length of the stipe, 45—-65 x 10—15 um, (sub)utri-
form, (sub)fusiform, apex usually crystalliferous, walls up
to 1.5 um thick at the apex, intensely yellow-green with
3% KOH; intermixed with numerous (sub)clavate to subglo-
bose cauloparacystidia. Clamp connections abundant in all
tissues.

Habitat and distribution
Inocybe carissima sp. n. was found by us at subalpine
altitudes in Germany and in the middle boreal zone in SE
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Fig. 4. Inocybe carissima sp. n. — a. Holotype; scale bar: 1 cm. b. Coll. O-F-258869 (photo: T. E. BRANDRUD); scale bar: 1 cm. ¢. Chei-
locystidia (Coll. DB26-7-15-1); scale bar: 10 um. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia,
Ch = Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 um. e. Spores
(Coll. DB26-7-15-1); scale bar: 10 um.
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Norway, next to a brook. All collections where close to
Picea abies. The Norwegian finds were from dense, luxu-
riant tall herb vegetation, at a slightly calcareous site. The
species corresponds to UNITE SH1384674.08FU (2.0%),
including some sequences from EcM or soil samples from
China, Estonia and the Russian Federation.

Additional specimens examined

GERMANY, Bayern, Ostallgdu, Halblech, near Kenzen-
hiitte, TK25 8431/1, alt. 1350 m, Picea abies, 26 Jul. 2015, leg.
A. HussoNG (SMNS-STU-F-0901728, dupl. DB26-7-15-1). Ibi-
dem, at some distance from former location, alt. 1432 m, Picea
abies, 24 Jul. 2019, leg. A. HussonG & J. ChristaN (DB24-7-19-
Hussong). NORWAY, Oppland, Valdres, Nord-Aurdal, Fodnes,
Hilmeshaugen, next to a brook with Picea abies, 9 Aug. 2021,
leg. T. E. BRANDRUD, B. DiMa & A. Nagy (O-F-258836). Ibidem,
at some distance from former location, next to a brook with
Picea abies, slightly calcareous, with dense, tall herb vegeta-
tion, 9 Aug. 2021, leg. T. E. BRANDRUD, B. DiMa & A. NaGy (TEB
174-21, O-F-258869).

Notes

Inocybe carissima sp. n. is characterized by a yellow-
tinged pale ochraceous, ochraceous to brownish-tinged
ochraceous pileus colour, smooth to finely velvety or
tomentose pileus surface, only very faint and fugacious
velipellis, whitish to pale yellow up to ochraceous brown-
ish lamellae, mostly long and narrow (sub)fusiform to sub-
lageniform hymenial cystidia and intensely yellow-green
walls of the cystidia with 3% KOH. The species can be
mistaken for 1. pholiotionoides and 1. orioli, which dif-
fer, e.g., by a more intense or brighter pileus colour, on
average larger spores, and habitat usually with frondose
trees (Romagnest 1979; DB, personal observation and
see below). The same can be said with respect to 7. fis-
suratula (Lupwic 2017; EBERHARDT et al., in prep.). Ino-
cybe alcis has a much darker, often red-brown centre of
the pileus, at first strikingly whitish lamellae and larger
spores. Besides, it grows with frondose trees. Inocybe ion-
ochlora can be distinguished from /. carissima by a stipe
that is violet near the apex, longer spores and on average
shorter hymenial cystidia (RoMAGNESI 1979; BanDINI et
al. 2013), and I. muricellata differs, e.g., by a tomentose-
lanose, subquamulose to squarrose pileus surface, at first
often strikingly whitish lamellae, on average wider spores
and shorter hymenial cystidia (BREsapora 1905; Kuyper
1986; StancL 1989; DB, personal observation). The pileus
surface of the recently described I. pallidolutea Carteret
& Reumaux is (sub)squamulose, and the stipe is pinkish
to reddish in the upper part according to the protologue,
the hymenial cystidia are on average smaller and the reac-
tion of the cystidia walls with KOH is weaker (CARTERET &
Reumaux 2017; Banbini et al. 2022a). Inocybe ionochlora
is the sister species of 1. carissima in Fig. 1; it is also the
species most similar in its ITS to L carissima, although
only with 91% sequence similarity, followed by 7. orioli
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(see below) with around 90%. The clade of I carissima
received full support in the analyses.

Inocybe cryptica Rodr.-Campo & Bandini, sp. n.
(Fig. 5; MycoBank: MB 845163)

Etymology

2

Named “cryptica” (Latin “crypticus”, “not visible”) because
the species is camouflaged by the surrounding plants and soil.

Diagnosis

Inocybe cryptica sp. n. has a rather small size (<3 cm),
dark brown to red-brown pileus colour, fibrillose to (sub)-
lanose pileus surface, an ample whitish velipellis, stipe
pruinose only near the apex, smooth spores measur-
ing 7.7-11.3 pum (av. 9.1 pum) X 4.5-6.4 pm (av. 5.4 um),
mostly narrow (sub)fusiform hymenial cystidia measuring
58—86 pum (av. 68 um) x 9—18 pm (av. 12 um), and up to
almost 100 um long and narrow caulocystidia. The species
can be recognized by the combination of the above char-
acters and differs in its ITS sequence from other super-
ficially similar smooth-spored species, such as /. costinitii.

Holotype
SPAIN, Comunidad de Madrid, Villa del Prado, 40.256959 /
-4.281102, alt. 376 m, sandy soil, under Quercus ilex subsp. bal-
lota, close to Cistus ladanifer, 11 Dec. 2012, leg. J. A. RoDEA-
BuTRAGUENO & A. Diaz-FErRNANDEZ (holotype MA-Fungi 98477,
isotypes priv. herb. F. J. RobriGuez-Campo PRC-121211-01, priv.
herb. D. B. DB11-12-12-Rodr.-Campo).

Description

Pileus 13-30 mm wide, at first (sub)campanulate or
(sub)conical, later convex to expanded, mostly without
umbo or with a broad and rather low umbo, margin at first
involute, later more or less deflected and finally straight to
even faintly uplifted and then somewhat depressed around
the centre, young basidiomata with ample remnants of
a whitish velipellis, visible mainly as a thick patch at the
centre of young basidiomata but spreading like a cobweb
towards the margin, and still visible in mature basidio-
mata, colour brown with or without a reddish hue, grey-
ish brown, chestnut-brown to dark brown, sometimes
with faint olivaceous tinge (Mu 10YR 4/3—4/6, 3/4-3/6;
7.5YR 5/6-5/8, 4/4—4/6, 3/4); surface mostly (sub)fibril-
lose to (sub)lanose at least towards the margin and in
some cases slightly squamulose at the centre, sometimes
with adhering soil debris; young basidiomata with rem-
nants of a whitish cortina. Lamellae moderately crowded
(c. 32-48, 1= 1-3), narrowly adnate, (sub)ventricose; whit-
ish when young, then pale brownish to brown and finally
reddish brown; edge irregular, fimbriate, concolour-
ous. Stipe 20—40 x 2—7 mm, cylindrical or curved, some-
times widening towards the base, when young covered
with whitish tomentum, later longitudinally striate, at first
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Fig. 5. Inocybe cryptica sp. n. — a. Holotype (photo: F. J. Robricuez-Campo); scale bar: 1 cm. b. Coll. MA-Fungi 98478 (photo: F. J.
RopriGUEZ-CAMPO); scale bar: 1 cm. ¢. Cheilocystide (holotype); scale bar: 10 pm. d. Microscopic characters (holotype); Ca = Caulo-
cystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um,
scale bar cystidia: 50 um. e. Spores (holotype); scale bar: 10 pm.
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whitish or pale cream, later yellow-brown, brown, reddish
brown to intensely red-brown; pruinose only near the apex
of the stipe and with whitish fibrils towards the base. Con-
text whitish or brown in pileus and stipe, unchanged when
cut. Smell indistinct or very slightly spermatic. Colour of
exsiccata pileus brown or dark brown (Mu 10YR 4/3—4/6,
3/4-3/6), lamellae and stipe concolourous, no darkening
on drying.

Spores 7.7-11.3 pm (av. 9.1 um, SD 0.7 um) x 4.5—
6.4 um (av. 54 pm, SD 0.3 pm); Q = 1.4-2.1 (av. 1.7,
SD 0.2) (n = 160 of 4 coll.), smooth, (sub)amygdaloid,
ellipsoid, sometimes with a faint suprahilar depres-
sion, apex subobtuse. Basidia 27-36 x 7-11 um, gener-
ally 4-spored. Lamellae edges composed of cheilocystidia
and numerous colourless, (sub)clavate or (sub)cylindrical,
thin-walled paracystidia. Pleurocystidia 58—86 um (av. 68
pm, SD 5.8 um) x 9—18 um (av. 12 pm, SD 2 um); Q =
3.9-8.3 (av. 5.7, SD 1.0) (n = 60 of 4 coll.), mostly narrow
(sub)fusiform, sometimes also subutriform or subcylindri-
cal, generally without neck, sometimes with short neck,
and with short pedicel, usually wide at the apex, some-
times subcapitate, apex usually crystalliferous, walls up
to 3.0 pm thick at the apex, yellow-green with 3% KOH.
Cheilocystidia similar in size, but somewhat more variable
in shape. Pileipellis constituted by an epicutis made up of
parallel hyphae 4—7 um wide, with encrusting and parietal
brownish pigment, subcutis with wider and paler to col-
ourless elements. Caulocystidia only near the apex of the
stipe, 61-95 x 9—16 um, narrow (sub)cylindrical, (sub)fusi-
form, (sub)utriform, sometimes with undate walls, usu-
ally without neck, sometimes subcapitate, and with short
pedicel, apex without or with only small crystals, walls up
to 1.5 um thick at the apex, yellow-green with 3% KOH;
intermixed with numerous (sub)clavate or subglobose cau-
loparacystidia. Clamp connections abundant in all tissues.

Habitat and distribution
Inocybe cryptica sp. n. was found in winter, on acidic
and sandy soil, under evergreen Mediterranean oaks
(Quercus ilex subsp. ballota) mixed with Cistus ladanifer
shrubs in Spain. No other collections or sequences from
collections or EcM-sequences are known to us.

Additional specimens examined

SPAIN, Comunidad de Madrid, Villa del Prado, 40.256959
/ -4.281102, alt. 376 m, sandy soil, under Quercus ilex subsp.
ballota, close to Cistus ladanifer, 26 Dec. 2012, leg. A. Diaz-
FeErRNANDEZ, J. A. RopEa-BuTrRAGUENO, N. NUNEzZ-MAURIZ &
F. J. Robricuez-Campo (MA-Fungi 98478, dupl. priv. herb.
F. J. RobriGuez-Campro PRC-121226-24). Ibidem, 10 Dec. 2021,
leg. F. J. Ropriguez-Campro (MA-Fungi 98672, dupl. priv. herb.
PRC-211210-01 and MA-Fungi 98674, dupl. priv. herb. PRC-
211210-03).

Notes
Inocybe cryptica sp. n. is characterized by a rather
stout habit, brown to dark brown pileus colour with or with-
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out a reddish hue, an ample whitish velipellis, fibrillose
to (sub)lanose pileus surface, with age brown to intensely
red-brown stipe pruinose only near the apex, mostly nar-
row (sub)fusiform hymenial cystidia, the walls of which
react strongly with KOH, and up to almost 100 pm long
and narrow caulocystidia. Species of the “cincinnata-
group”, such as 1. cincinnata (Fr.) Quél. or I. minima Peck,
have long and narrow hymenial cystidia with walls react-
ing strongly to KOH, but the shape is more lanceolate and
the stipes of all members of the group are more or less
intensely violet at least near the apex of the stipe when
young, and the caulocystidia are shorter on average (see
Peck 1913; Banpint et al. 2021c). Furthermore, no spe-
cies of the group has such an ample whitish velipellis
in combination with the shape and size of the hymenial
cystidia. An ample whitish velipellis is usually charac-
teristic of 1. costinitii Bizio, Ferisin & Dovana, another
Mediterranean species. This species differs from 7. cryp-
tica, e.g., by a smoother pileus surface, on average larger
spores and a less strong reaction of the cystidia walls to
KOH (Bizio et al. 2016; Banpint et al. 2021c). Such a large
patch of velipellis at the centre of the pileus is also char-
acteristic for 1. psammobrunnea Bon, which differs from
L. cryptica, e.g., by the often larger basidiomata, on aver-
age larger spores and ventricose cystidia as well as shorter
caulocystidia. Furthermore, it is mostly associated with
Pinus (Bon 1990; Banpini et al. 2021c). Inocybe griseove-
lata Kithner and /. grusiana Bandini & B. Oertel often
have (sub)cylindrical hymenial cystidia, but their velipel-
lis is greyish, the pileus surface is smoother, the spores
on average are longer and the reaction of the walls of the
cystidia to KOH is much weaker (KUHNER 1955; BANDINI
et al. 2021c). Inocybe subnudipes Kithner may have simi-
lar hymenial cystidia, but the pileus colour is ochraceous,
dull fallow to brownish and the pileus surface is innately
fibrillose (KUHNER 1955; DB, personal observation). /no-
cybe tenuicystidiata E. Horak & Stangl has no such ample
whitish velipellis, the pileus surface is smoother and
the spores are smaller (see, e.g., Horak & StancL 1980;
StanGL 1989, as “I. obscurobadia’; BANDINI et al. 2021c).
The dark pileus colour and the velipellis of 1. cryptica
may remind of . tjallingiorum Kuyper, which differs, e.g.,
by a more glabrous pileus surface, an entirely pruinose
stipe and shorter and mostly neckless hymenial cystidia
(Kuvyper 1986; Banpint et al. 2021c). In Fig. 1, I cryptica
is the sister species of 1. muricellata, but the two species
are, with only 91% similarity, by no means easy to confuse
molecularly. Inocybe muricellata differs from I cryptica,
e.g., by the often lanose, subquamulose to squarrose pileus
surface, stipe entirely and densely pruinose down to the
base, and shorter caulocystidia (BrEsapora 1905; KuypPer
1986; StanGL 1989; DB, personal observation). It seems
that 1. cryptica is a very rare species. The clade of 1. cryp-
tica received 99%/100/1 support.
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Inocybe culicis Bandini, Vauras & B. Oertel, sp. n.
(Fig. 6; MycoBank: MB 845164)

Etymology
Named “culicis” because of the presence of swarms of mos-
quitoes (Culicidae) next to the locations where the species was
found.

Diagnosis

Inocybe culicis sp. n. has an abundant silvery beige
velipellis, brownish to nut-brown pileus colour and tomen-
tose to (innately) fibrillose pileus surface, rather pale
nodulose spores, measuring 5.1-7.9 um (av. 6.2 pm) X
3.8-5.9 um (av. 4.8 pum) and mostly (sub)utriform, rather
thin-walled and with rather short hymenial cystidia, pleu-
rocystidia measuring 36—58 um (av. 50 pm) x 10—18 um
(av. 14 um). The species can be recognized by the com-
bination of the above characters and differs in its ITS
sequence from other nodulose-spored species, such as the
genetically closely related 7. soluta.

Holotype

FINLAND, Koillismaa, Kuusamo municipality, parking
place at the road Liikasenvaarantie, SWW of Kiutakongds,
S of the Guidance Center of Oulanka National Park, WGS84:
66.3653:29.3147, alt. 172 m, on sand near Pinus sylvestris,
Betula sp., Picea abies, 21 Aug. 2015, leg. D. BANDINI, J. VAURAS
& B. OrrTEL (holotype TUR-A 203492; isotypes STU SMNS-
STU-F-0901258, priv. herb. D. B. DB21-8-15-27).

Description

Pileus 1020 mm wide, (sub)campanulate when
young, later broadly convex or expanded, with a more
or less prominent large umbo, margin at first slightly
incurved, later decurved; when young, covered by a sil-
very beige velipellis; colour at first (due to the velipellis)
silvery beige with faint orange-ochraceous hue, later pale
brown to nut-brown (Mu 10YR 7/3-7/4, 6/3—6/4, 5/4-5/6),
at the umbo darker and more intense in colour; surface
densely tomentose to innately fibrillose or fibrillose with
appressed fibres; young basidiomata with faint remnants
of a pale brownish cortina. Lamellae moderately crowded
(c. 30—40, 1 = 1-3), adnate with subdecurrent tooth, ven-
tricose, at first whitish, later pale brownish with cinna-
mon tinge; edge fimbriate, whitish to concolourous. Stipe
15-25 x 2-3 mm, stout, curved, at first entirely covered
with whitish tomentum, later longitudinally striate to gla-
brous, reddish brown to dark brown with reddish tinge;
very roughly and sparely pruinose near the apex. Con-
text whitish in the pileus and the upper half of the stipe,
brownish at the cortex of the stipe, and brownish towards
the base. Smell indifferent. Colour of exsiccata pileus and
stipe silvery greyish-brownish, light brown (Mu 10YR
6/4—-6/6, 5/3-5/4), lamellae without silvery tinge, no darke-
ning or blackening on drying.

Spores 51-79 pm (av. 6.2 um, SD 0.5 pm) x 3.8—
59 um (av. 4.8 pm, SD 0.5 pm); Q = 1.0-1.7 (av. 1.3,

SD 0.1) (n = 80 of 2 coll.), rather pale, nodulose, with
69 differently protruding, mostly obtuse nodules occa-
sionally appearing quadrangular or even triangular.
Basidia 22-30 x 7-9 um, generally 4-spored. Lamella
edges composed of cheilocystidia and numerous colour-
less, (sub)clavate, thin-walled paracystidia. Pleurocystidia
3658 um (av. 50 um, SD 5 pm) x 10—18 pm (av. 14 um,
SD 2 pm); Q =2.6—4.5 (av. 3.6, SD 0.5) (n =30 of 2 coll.),
mostly (sub)utriform, sometimes subfusiform, also (sub)-
cylindrical, seldom (sub)clavate, mostly with (only faint)
short neck, sometimes without neck, generally with short
pedicel, apex usually crystalliferous, usually thin-walled,
with walls only up to 0.5 (1.0) um thick at the apex, pale
yellowish-greenish with 3% KOH. Cheilocystidia similar
in appearance and size. Pileipellis constituted by an epicu-
tis made up of parallel hyphae 5—12 um wide, often but not
always with finely encrusting and parietal orange-brown-
ish pigment, subcutis with wider and paler to colourless
elements. Caulocystidia only near the apex of the stipe,
30-60 x 10-20 um, (sub)utriform or (sub)clavate, without
or with only a short neck, with short pedicel, apex usually
without crystals, often filled with colourless amorphous
content, thin-walled or walls up to 0.5 pm thick at the
apex, pale yellowish-greenish in 3% KOH. Clamp connec-
tions abundant in all tissues.

Habitat and distribution

The only two collections we had were found in dry
locations among moss and lichens, one in a parking lot,
the other on the side of a street next to another parking
lot. Thus, possibly, the soil was somewhat basic. Apart
from our own collections we are not aware of other col-
lections or sequences from collections apart from a root
sample sequence from Alaska likely to belong to 7. culi-
cis (Fig. 1). The species corresponds to SH1691884.08FU
(1%) of UNITE database, which currently only includes
the said root sample sequence (KU176311).

Additional specimen examined
FINLAND, Koillismaa, Kuusamo municipality, Liikasen-
vaara, near Jdkdldmutkanlampi, wayside with Pinus sylves-
tris, Betula sp., Picea abies, 17 Aug. 2015, leg. D. BaNDINI,
J. Vauras & B. OerTEL (DB17-8-15-26).

Notes

Inocybe culicis sp. n. is characterized by abundant sil-
very beige velipellis, brownish to nut-brown pileus colour
and tomentose to (innately) fibrillose pileus surface, rather
pale spores, which often appear triangular or quadrangu-
lar in outline, mostly (sub)utriform, rather thin-walled,
and rather short hymenial cystidia. On first sight it could
be mistaken for /. soluta Velen., which has equally pale
and similar shaped spores. However, 1. soluta differs by
often larger basidiomata, velipellis missing, often almost
blackish-brown centre of pileus, on average longer spores
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Fig. 6. Inocybe culicis sp. n. — a. Holotype; scale bar: 1 cm. b. Coll. DB17-8-15-26; scale bar: 1 cm. ¢. Cheilocystide (holotype); scale
bar: 10 um. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Paracys-
tidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 pm. e. Spores (coll. holotype); scale bar: 10 pm.
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and longer hymenial cystidia (see, e.g., VELENOVSKY 1920—
1922; KuyPer 1985; StancL 1989; Bizio & FERrRARI 1999;
ArMADA et al. 2007; FErrARI et al. 2014; Lupwic 2017; and
see below). Inocybe subcarpta Kithner & Boursier can be
distinguished from I culicis, e.g., by the less abundant
and fugacious velipellis, larger spores and longer, often
(sub)capitate hymenial cystidia often with undate walls
(KUunNER & Boursier 1932; HunsMAN 1955 (as “I. bre-
vispora”); STANGL & VESELSKY 1974 (as “L brevispora™);
StancL 1975, 1989; FErrARI 2006; FERRARI et al. 2014;
Lupwic 2017), and 1. prisca has a more lanose surface of
pileus, a greyish velipellis, larger spores and longer hyme-
nial cystidia. Besides, 1. prisca was found in a very moist
location (Banpint et al. 2021c¢). Two species are very sim-
ilar in their ITS to 1. culicis: I. soluta with, based on cur-
rently available sequence data, almost 99% similarity in
the ITS and an 8 bp difference in the LSU, and I sub-
carpta with a bit less than 98.5% similarity in the ITS and
a 6 bp difference in the LSU. In spite of this, the mono-
phyly of all three species received support: 91%/100%/1
for 1. culicis and similar values for the other two species.
Not very different from these three are sequences of two
collections that were identified as 1. maritimoides (Peck)
Sacc. by Stuntz (MH024862 and MH024867). Judging
from Peck’s (1885) and GrunD & StuntZ’s (1977) descrip-
tions, I. maritimoides is morphologically similar to 1. culi-
cis, differing in the longer hymenial cystidia and oblong
spores (GRUND & STunTz 1977). In Fig. 1, the clade includ-
ing these sequences also includes sequences from two
European collections, tentatively referred to as /. cf. mari-
timoides. We do not know where species limits in this
clade may be, but judging from Fig. 1 it does not interfere
with the integrity of either /. culicis, I. soluta or I. sub-
carpta.

Inocybe decipiens Bres., Fung. trident. 2(8—10):
13 (1892) (Fig. 21f)

Selected descriptions and iconography: BresabpoLa (1892);
Bizio & MARCHETTI (1997).

Type specimen examined

Holotype:ITALY, Villazzano, ad marginem camporum.
Jul. 1888, leg. G. BrEsaDoLA (S-F-14450). Spores 10.4-16.0 um
(av. 13.1 pm, SD 1.2 pm) x 6.3-7.5 pm (av. 6.9 pm, SD 0.3 pm);
Q=1.5-24(av. 1.9, SD 0.2) (n = 30), oblong with sinuous outline
to subnodulose, sometimes almost smooth. Basidia 4-spored.
Pleurocystidia 58—65 pm (av. 61 pm, SD 4 um) x 17-19 um (av.
18 um, SD 1 pm); Q =3.1-3.8 (av. 3.4, SD 0.4) (n =3, to preserve
the material), mostly (sub)fusiform walls up to 3.5 um thick at
the apex, colourless with 3% KOH. Cheilocystidia not observed.
Paracystidia not observed. Caulocystidia not studied (to pre-
serve the material) [type-study by J. V.].

Selected additional specimens examined
AUSTRIA, Oberosterreich, Braunau am Inn, Oberrothen-
buch, ,,Riviera“, OK25V 3321-Ost, alt. 355 m, Pinus sylves-
tris, Salix sp., Betula pendula, Picea abies, 26 Jul. 2018, leg.

D. Banomni (DB26-7-18-9). GERMANY, Bayern, Bad Tolz-
Wolfratshausen, Puppling, TK25 8034/4, alt. 580 m, Salix sp.,
Pinus sylvestris, 3 Sep. 2010, leg. M. DonbpL (DB3-9-10-Dondl).
Bayern, Garmisch-Partenkirchen, Werdenfelser Land, Picea
abies, Salix sp., 16 Jun. 2012, leg. P. & W. Emvann (DB16-6-12-
E60-Eimann).

Notes

Inocybe decipiens was described by BREsapoLA (1892),
and a water colour plate of the species was given with it
(P1. CXVIII). Apart from the holotype (see above), which
is deposited in Stockholm (S), remnants of two collections
(no. 284 and no. 324) of a much later date are deposited in
Trient (TR).

Microscopic details of one of them (no. 324) were por-
trayed by Bizio & MAaRrcHETTI (1997) and the specimen
was also examined and sequenced by us (see Fig. 1). The
watercolour plate of I decipiens by Bresapora (1892,
Pl. CXVIII) shows dark brown pilei. While no velipellis
is visible at the pileus of one older basidiome, the centre of
the pileus of the basidiome to the left is paler than the rim.
The spores are oblong and two of them almost rectangu-
lar, and the cystidia depicted are well in the range of cys-
tidia we have observed in our own collections of a species,
which might be . decipiens.

The holotype of I. decipiens is currently unavailable
for examination. The only observations we have are from
three pleurocystidia of the holotype that could have been
examined and measured by J. Vauras. Based on this admit-
tedly meagre evidence, we consider the clade labelled
“I. decipiens” in Fig. 1 (support 99%/100%/1) and sister to
1 velata Franchi & M. Marchetti as the real I decipiens.
Whether this assumption is correct, we could not test. The
authentic collection no. 324 of 1. decipiens is very similar
in its ITS to I nobilis (R. Heim) Alessio, a species with
similar macroscopic and microscopic aspect (Hemm 1931,
as “I. fibrosa var. nobilis”; ALessio 1980; DB, personal
observation), even though the spores are shorter on aver-
age. Nevertheless, with the data currently available to us,
we cannot entirely rule out the possibility that I. decipiens
is synonymous with the younger /. nobilis. However, the
clade including /. nobilis in Fig. 1 is difficult to interpret
as to whether subclades could represent further species
or not. In the same multi-species clade are also included
1 dunensis P.D. Orton and I. sepiana, discussed below,
which differ from I decipiens by microscopic details in
the shape and size of the spores and the shape of the hyme-
nial cystidia (see below).

Inocybe dunensis P.D. Orton, Trans. Br. mycol.
Soc. 43(2): 277 (1960)

(Fig. 21g)

Selected descriptions and iconography: OrTON (1960);
StanGL (1989); BREITENBACH & KRANzZLIN (2000); FERRARI
(2006); Lubwia (2017).
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Type specimen examined

Holotype: UNITED KINGDOM, South Lancashire,
Formby, Freshfield, on sandy soil, 9 Jul. 1956, [leg. P. D. Orton]
(K(M): 60273). Spores 10.2—12.7 um (av. 11.4 pm, SD 0.6 um) X
5.6-7.1 um (av. 6.5 pm, SD 0.3 pm); Q = 1.5-1.9 (av. 1.7, SD 0.1)
(n = 40), nodulose with only faintly protruding nodules. Basidia
4-spored. Pleurocystidia 45—-69 pm (av. 57 pm, SD 6 pm) x
17-25 pm (av. 21 pm, SD 2 um); Q = 2.1-3.5 (av. 2.7, SD 0.4)
(n = 15), mostly broadly fusiform or subutriform, apex usually
crystalliferous, walls up to 5.0 (6.0) um thick at the apex, almost
colourless with 3% KOH. Cheilocystidia similar in appearance
and size. Paracystidia not observed. Caulocystidia not studied
(to preserve the material).

Selected additional specimens examined

GERMANY, Baden-Wiirttemberg, Rhein-Neckar-Kreis,
Sandhausen, near Nature Reserve Pflege Schonau-Galgen-
buckel, TK25 6617/2, alt. 110 m, Pinus sylvestris, Helianthemum
nummularium, 25 Oct. 2017, leg. D. Banpint (DB25-10-17-7).
Bayern, Rottal-Inn, Julbach, TK25 7743/2, alt. 360 m, Pinus syl-
vestris, 15 Aug. 2014, leg. A. HussonG (DB15-8-14-23). Hessen,
Bergstrasse, Viernheim, near Viernheimer Heide, TK25 6417/1,
alt. 100 m, Pinus sylvestris, 28 Oct. 2016, leg. D. Banpint (DB28-
10-16-1). NETHERLANDS, Friesland, Ameland, Hollum, alt.
2-3 m, Salix repens, Pinus sylvestris, Ammophila arenaria,
21 Sep. 2011, leg. D. Banpmnt (KR-M-0038114, dupl. DB21-9-
11-1).

Notes

Inocybe dunensis is a fairly common species appar-
ently preferring sandy and somewhat calcareous soil,
often growing in dune sand with Salix repens and/or Pinus
sylvestris. It is characterized by usually rather stout basi-
diomata with whitish velipellis at the centre of the sticky
pileus, which is therefore mostly covered by soil particles,
and oblong and nodulose spores when observed under the
microscope (OrToN 1960; DB, personal observation). The
stipe is entirely pruinose when young but often rubbed
off with age in the lower half due to the sand. We were
not allowed to sequence the holotype, but the micro-
scopic details fit very well to some of our own collections,
sequences of which are included in the tree (see Fig. 1).
The clade labelled “I. dunensis” received 89%/99%/1 sup-
port.

Inocybe griseovelata Kithner, Bull. Soc. nat. Oyonnax
9(Suppl. (Mém. hors sér. 1)): 4 (1955)
(Fig. 7)

Heterotypic synonym: [Inocybe subvirgata Reumaux,
Docums Mycol. 31(no. 121): 9 (2001).

Selected descriptions and iconography: Kunner (1955);
KuypEer (1986); StanGL (1989).

Typification
FRANCE, Paris, Bois de Vincennes, 14 Jul. [1927], leg.
R. KunnEer (G00058738), lectotype designated by Banpini et al.
(2021c).

Volume 5 (2)

Epitypus hic designatus (MBT 10008601)
GERMANY, Sachsen-Anhalt, Harz, Ilsenburg, TK25
4130/1, Picea abies, 30 Sep. 2012, leg. D. Banpint & B. OerTEL
(STU SMNS-STU-F-0901568, dupl. priv. herb. DB DB30-9-12-1).

Description

Pileus 15-40 (45) mm wide, subglobose to (sub)cam-
panulate or subconical, later broadly convex or expanded,
mostly without umbo or with a usually rather flat, large
umbo, margin inflexed at the extreme border, soon
decurved to straight, sometimes deeply torn when older
and sometimes somewhat uplifted and then depressed
around the centre; when young entirely covered by abun-
dant remnants of a whitish-greyish velipellis; colour from
almost straw-coloured, pale light brown, nut-brown to
brown, sometimes with a more or less intense reddish hue
(Mu 7.5YR 5/4-5/8, 6/4—6/8; 10YR 5/6-5/8; 5YR 3/2—
3/4), sometimes appearing speckled because of scattered
velipellis; surface at first, and sometimes rather long,
smooth or minutely tomentose, later rim(ul)ose to innately
fibrillose towards the margin and there then sometimes
with diverging fibres so that the paler trama beneath is
visible, rarely somewhat tomentose; with age sometimes
subsquamulose or somewhat arcolate diffracted at the
centre; young basidiomata with remnants of a pale cortina.
Lamellae moderately crowded to subdistant (c. 40-50, 1=
1-3), adnate to emarginate adnate with decurrent tooth,
(sub)ventricose, at first whitish, then greyish to greyish-
brownish or brownish; edge fimbriate, sometimes une-
ven, whitish to concolourous. Stipe 20-50 x 2-5 mm,
mostly rather stout, cylindrical or curved, and sometimes
slightly widening towards the base, when young entirely
and thickly covered with whitish tomentum, later longi-
tudinally striate or glabrous, pale beige to pale wood-col-
oured, often more or less intensely pinkish towards the
apex; sparely pruinose at the extreme apex. Context whit-
ish in the pileus, whitish or faintly brownish in the cortex
of the stipe, sometimes faintly pinkish near the apex of the
stipe. Smell (sub)spermatic, at least when cut. Colour of
exsiccata pileus grey-brown (Mu 10YR 4/3-4/4, 3/3-3/6),
lamellae and stipe concolourous or a little lighter in col-
our, no darkening or blackening on drying.

Spores 8.5-12.5 pm (av. 10.4 um, SD 0.8 pm) x 4.9—
6.7 um (av. 5.7 pm, SD 0.3 pm); Q = 1.6-2.1 (av. 1.8,
SD 0.1) (n =120 of 3 coll.), smooth, (sub)amygdaloid, often
with a more or less explicit suprahilar depression, apex
usually (sub)acute, with indistinct pseudoporus. Basidia
25-35 x 9-10 (12) um, generally 4-spored, but occa-
sionally also 2-spored, and then up to 13.7 um. Lamella
edge composed of cheilocystidia and numerous colour-
less, (sub)clavate to (sub)cylindrical, thin-walled paracys-
tidia. Pleurocystidia 49—88 pm (av. 66 um, SD 10.6 um) X
1021 pm (av. 15 um, SD 2.6 um); Q = 2.8-7.2 (av. 4.4,
SD 0.9) (n =45 of 3 coll.), often subcylindrical, also (sub)-
utriform, in some collections sometimes (sub)lageniform,
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s d

Fig. 7. Inocybe griseovelata sp. n. — a. Epitype; scale bar: 1 cm. b. Coll. SMNS-STU-F-0901567; scale bar: 1 cm. ¢. Cheilocystidia
(epitype); scale bar: 10 um. d. Microscopic characters (epitype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia,
Pa = Paracystidia, P1 = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 pm. e. Spores (coll. epitype); scale
bar: 10 pm.

Ca
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with short or longer, always wide neck, with short pedicel,
apex usually crystalliferous, walls up to 1.5 (2.0) um thick
at the apex, almost colourless to pale yellowish-green-
ish with 3% KOH. Cheilocystidia similar in appearance
and size. Pileipellis constituted by an epicutis made up of
parallel hyphae 5-13 pm wide, often but not always with
coarsely encrusting and parietal brown pigment, subcutis
with wider and brownish to paler elements. Caulocystidia
only sparely at the extreme apex of the stipe, 40—100 x
10—15 pm, long and narrow and curved, mostly subcylin-
drical to subfusiform, apex usually only with few crystals,
walls up to 1.0 (1.5) um thick at the apex, almost colour-
less to pale yellowish-greenish with 3% KOH. Clamp con-
nections abundant in all tissues.

Habitat and distribution

Inocybe griseovelata was found by us always on cal-
careous soil, along waysides or in parks or cemeteries.
It is associated with both frondose trees and conifers.
The species is widespread in Europe. It corresponds to
SH1472941.08FU (2.0%) of the UNITE database, in which
are assembled some sequences from collections, EcM or
soil samples, if names are given then labelled /. griseove-
lata (e.g., FN550931, from France).

Type specimen examined

Epitype (Fig. 7a, c—e): Spores 9.5-12.5 um (av. 10.5 pm,
SD 0.6 um) x 5.2—6.7 um (av. 5.9 um, SD 0.3 pm); Q = 1.6—
2.0 (av. 1.8, SD 0.1) (n = 40), smooth (sub)amygdaloid, often
with suprahilar depression, apex (sub)acute. Basidia usually
4-spored, rarely 2-spored. Pleurocystidia 51-74 pm (av. 63 pm,
SD 8 um) x 13-21 um (av. 16 um, SD 2 pm); Q = 3.3—4.8 (av.
3.9, SD 0.4) (n = 15), (sub)cylindrical, sometimes (sub)utriform,
apex usually crystalliferous, walls up to 1.5 (2.0) um thick at
the apex, almost colourless to pale yellowish-greenish with 3%
KOH. Cheilocystidia similar in appearance and size. Paracys-
tidia not observed. Caulocystidia near the extreme apex of the
stipe, 45-90 x 10—15 pm, long and narrow and curved, mostly
subcylindrical to subfusiform, apex crystalliferous, walls up to
1.0 (1.5) um thick at the apex, almost colourless to pale yellow-
ish-greenish with 3% KOH.

Notes

Banpint et al. (2021c) synonymized Inocybe griseove-
lata with I. subvirgata and described I. grusiana, a species
that is rather similar to 1. subvirgata. One important char-
acter distinguishing I. griseovelata and 1. grusiana from
each other and from other species is the shape of the caulo-
cystidia near the top of the stipe (Kuyper 1985, BANDinI et al.
2021c). These could not be observed in the lectotype mate-
rial of . griseovelata (or in the holotype material of 1. sub-
virgata). It also appears that American authors (BRAATEN et
al. 2014; S. D. RusseLL, evidenced by MK 532850, submit-
ted 13 Oct. 2017 from Indiana) have a different concept of
1 griseovelata from that of European authors. Therefore,
we decided to epitypify 1. griseovelata here.

Inocybe griseovelata is characterized by an abun-
dant whitish-greyish velipellis, a usually rather smooth
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to at mostly innately fibrillose pileus surface, stipe only
sparely pruinose at the extreme apex, rather large spores,
often (sub)cylindrical hymenial cystidia with wide necks
and long and narrow caulocystidia. It occurs on calcareous
soil with frondose trees as well as with conifers (KUHNER
1955; Banpint et al. 2021c). The clade of 1. griseovelata
received full support. A type study of 1. subvirgata Reu-
maux was published by Banpini et al. (2021c).

Inocybe javorkae Babos & Stangl,
Annls hist.-nat. Mus. natn. hung. 77: 113 (1985)
(Fig. 21h)

Description and iconography: BaBos & Stancr (1985);
Nacy & Nacy (2011).

Type specimen examined

Holotype: HUNGARY, Kiskunsag Nat. Park, Bugac
(9382), “Osborokas”, Komikt. Bacs-Kiskun, in Junipero-
Populetum albae festucetosum vaginatae, 13 Nov. 1977, leg.
BaBos & Friesz (BP77256). Spores 11.7-16.0 pm (av. 13.2 pm,
SD 0.8 pm) x 6.1-8.9 pm (av. 7.5 um, SD 0.5 pm); Q = 1.5-2.0
(av. 1.8, SD 0.1) (n = 40), oblong, often almost rectangular, with
sinuous outline or subangular to subnodulose. Basidia generally
4-spored, sometimes also 2-spored. Pleurocystidia 58-76 pm
(av. 64 pm, SD 5 pm) x 16-23 um (av. 20 pm, SD 2 um); Q =
2.7-3.9 (av. 3.3, SD 0.4) (n = 15), mostly (sub)clavate, also (sub)-
fusiform, apex usually crystalliferous, walls up to 3.0 (4.0) um
thick at the apex, pale yellowish-greenish with 3% KOH. Cheilo-
cystidia somewhat more variable in shape and size. Paracystidia
not observed. Caulocystidia mostly (sub)clavate, similar in size
to pleurocystidia.

Additional specimens examined

GERMANY, Baden-Wiirttemberg, Rhein-Neckar-Kreis,
Sandhausen, TK25 6617/4, alt. 115 m, Pinus sylvestris, Helian-
themum nummularium, Quercus robur, 21 Oct. 2012, leg.
D. Banpint & B. OertEL (SMNS-STU-F-0901704, dupl. DB21-
10-12-1). Baden-Wiirttemberg, Rhein-Neckar-Kreis, Walldorf,
TK25 6617/4, alt. 120 m, Pinus sylvestris, 6 Nov. 2021, leg. D. &
G. Banpint (DB6-11-21-1).

Notes

Inocybe javorkae has large basidiomata sticking deep
in the sand, and the pileus is almost entirely covered by
sand and thus at first very difficult to observe—not without
reason, in the protologue they were called “sand-digger”
(BaBos & StanGL 1985; DB, personal observation). The base
of the stipe is bulbous and externally dark brown to black-
ish, as if it has been stuck in boggy ground. The spores are
large, oblong, often almost rectangular, with a sinuous to
nodulose outline and pleurocystidia often subclavate. The
habitat is calcareous sand. It appears to be a fairly rare spe-
cies easily confused with 1. sepiana because of the outwards
dark to almost blackish base of the stipe (for differences see
notes on /. sepiana, below). Such confusion might have hap-
pened in a publication by Krisa1-GREILHUBER (1992), where
collections of I javorkae are described. However, judging
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from the photograph of the basidiomata and the drawings
of the microscopic details, it seems that in fact /. sepiana
was described—the basidiomata are rather small, the pilei
are not covered by sand and the spores are smaller. Thus,
these collections should be re-examined. We were able to
obtain an ITSI sequence of the holotype of I javorkae,
matching with the ITS of our own collections. The clade of
1 javorkae is sister to the clade of 1. dunensis and received
98%/100%/1 support (see Fig. 1).

Inocybe lacera (Fr.) P. Kumm, Fiihr. Pilzk. (Zerbst):
79 (1871) (Fig. 8)

Basionym: Agaricus lacerus Fr., Syst. mycol. (Lundae) 1:
257 (1821).

Neotypus hic designatus (MBT 10008602)
NETHERLANDS, Drenthe, Eursinge, alt. 22 m, Salix sp,
Quercus robur, Pinus sylvestris, Betula pendula, 10 Oct. 2018,
leg. D. Banpint (STU SMNS-STU-F-0901583, dupl. priv. herb.
D. B. DB10-10-18-4).

Description

Pileus 15-40 mm wide, at first subglandular, (sub)cam-
panulate or subconical, later broadly convex or expanded,
without or with only a low large umbo, margin at first
incurved, later decurved to straight, and often uplifted
when old and then pileus depressed around the umbo;
young basidiomata covered with sometimes abundant
and sometimes rather faint whitish remnants of a velipel-
lis; colour pale brown, nut-brown, greyish brown, dull
brown to dark brown (Mu 10YR 5/4-5/8, 4/4—4/6, 3/4—
3/6; 7.5YR 5/4-5/6); surface mostly coarsely (sub)lanose,
sometimes fibrillose or villose towards the margin, some-
times (sub)squamulose around the centre, seldom scaly;
young basidiomata with beige to pale straw-coloured cor-
tina. Lamellae rather crowded, moderately crowded to
rather distant (c. 30-70, 1 = 1-3), adnate to broadly adnate
with (sub)decurrent tooth, (sub)ventricose, at first whit-
ish, later beige to ochraceous with reddish hue to reddish
brown with or without olivaceous hue; edge fimbriate,
whitish to concolourous. Stipe 20-70 x 2—7 mm, cylindri-
cal or curved, sometimes widened towards the apex, when
young entirely covered with rather coarse, whitish, beige
to pale straw-coloured tomentum, later reticulate, longitu-
dinally striate or seldom glabrous, sometimes brown, red-
dish brown to dark brown, but mostly already when young
at least in the lower part almost blackish brown beneath
the tomentum; extremely sparely pruinose directly below
the lamellae, sometimes vanishing with age. Context whit-
ish to watery beige in the pileus, whitish to brownish in the
stipe, especially in the cortex of the stipe. Smell indefinite.
Colour of exsiccata pileus pale to darker greyish brown,
dark brown with greyish hue (Mu 10YR 5/4-5/6, 4/4—4/6,

3/4-3/6), lamellae concolourous or a little lighter in colour,
stipe concolourous in the upper half, below dark greyish
to greyish with blackish hue, but no obvious darkening or
blackening on drying.

Spores 9.8—14.5 pm (11.9 um, SD 1.1 pm) % 3.7-5.3 pm
(av. 4.5 pm, SD 0.3 pm); Q =2.1-3.6 (av. 2.6, SD 0.2) (n =
120 of 3 coll.), mostly elongate and very narrow (sub)lace-
roid, but sometimes also oblong (sub)amygdaloid, rather
rarely somewhat heterogenous in shape, often with a more
or less explicit suprahilar depression, apex mostly suba-
cute to subobtuse, often with small indistinct pseudoporus.
Basidia 25-35 x 7-10 um, generally 4-spored, occasion-
ally 2-spored, and then spores up to > 20 um. Lamella
edge composed of cheilocystidia and numerous colour-
less, (sub)clavate or (sub)cylindrical paracystidia, often in
different intermediate states with slightly thick walls and
often filled with brownish amorphous content. Pleurocys-
tidia 34-78 um (av. 59 um, SD 8 um) x 11-27 pm (av.
17 pm, SD 3 um); Q = 2.0-5.8 (av. 3.6, SD 0.6) (n =45 of
3 coll.), mostly (sub)fusiform, also (sub)utriform, or some-
what misshaped, generally without or with only a short neck,
at the apex often mammiform, often with undate walls, with
short or with a rather long, sometimes undate pedicel, apex
usually crystalliferous, but sometimes also without crystals,
walls up to 2.5 um thick near the apex, very differently thick
from collection to collection, yellow(ish)-green(ish) with
3% KOH. Cheilocystidia more variable in shape, and often
filled with brownish amorphous content. Pileipellis consti-
tuted by an epicutis made up of parallel hyphae 5—15 um
wide, with finely to roughly encrusting and parietal light
brown to dark brown pigment, subcutis with wider and
paler to colourless elements. Caulocystidia extremely
rarely and only near the extreme apex of the stipe, some-
times vanishing with age, 50—80 x 10—15 (20) pm, mostly
oblong, somewhat misshaped subfusiform, and some-
times with slightly undate walls, without or with only
a short neck, usually with a short pedicel, with or with-
out small crystals, walls up to 1.0 (1.5) um thick near the
apex, yellow(ish)-green(ish) with 3% KOH; intermixed with
narrow, segmented hyphoid elements. Clamp connections
abundant in all tissues.

Habitat and distribution

Inocybe lacera is a very common and well-known spe-
cies, which may occur in sandy dunes of the North Sea
coast as well as at alpine altitudes above 2300 metres. It
occurs in dry sandy terrain as well as in moist and boggy
locations. Most often it is observed on acidic soil. Our
own collections are from Austria, Finland, Germany, the
Netherlands and Switzerland. The species probably cor-
responds to SH1955848.08FU (0.5%) of the UNITE data-
base, assembling sequences from collections or from EcM
from Canada, Estonia, Finland, Germany, Japan, New
Zealand, Norway, Korea, Sweden and the United States.
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Fig. 8. Inocybe lacera — a. Neotype; scale bar: 1 cm. b. Coll. DB2-10-12-4; scale bar: 1 cm. ¢. Cheilocystidia (coll. DB2-10-12-4);
scale bar: 10 um. d. Microscopic characters (neotype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Para-
cystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 um. e. Spores (neotype); scale bar: 10 um.
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These sequences are mostly labelled as /. lacera or (incor-
rectly) as I. lacera var. helobia. Sequence metadata list as
mycorrhizal partners Pinaceae or Salicaceae, which cor-
responds to our own collections that were mostly from
places where Pinus sylvestris was present, but sometimes
also Salix or Picea. Judging from the entries in the data-
bases, I. lacera is a much more common species than
I moravica.

Type specimen examined

Neotype (Fig. 8d,e): Spores 10.2-14.5 um (av. 12.4 um,
SD 1.2 pm) x 3.7-5.2 pm (av. 4.5 pm, SD 0.3 pm); Q = 2.2—
3.6 (av. 2.8, SD 0.3) (n = 40), generally clongate (sub)lace-
roid. Basidia 4-spored. Pleurocystidia 34—69 pm (av. 57 pm,
SD 10 pm) x 12-20 pm (av. 16 um, SD 2 pm); Q = 2.0-4.6 (av.
3.6, SD 0.7) (n = 15), mostly (sub)fusiform, also (sub)utriform, or
somewhat misshaped, apex usually crystalliferous, walls up to
2.5 pm thick at the apex, yellow(ish)-green(ish) with 3% KOH.
Cheilocystidia more variable in shape. Paracystidia (sub)clavate
or (sub)cylindrical, sometimes in intermediate states and then
slightly thick-walled. Caulocystidia mostly oblong, somewhat
misshaped subfusiform, and sometimes with slightly undate
walls, in size similar to hymenial cystidia, intermixed with nar-
row segmented hyphoid elements.

Selected additional specimens examined

FINLAND, Koillismaa, Kuusamo municipality, Oulanka
National Park, Ampumavaara, Pinus sylvestris, Betula, Picea
abies, 22 Aug. 2015, leg. D. Banping, J. Vauras & B. OERTEL
(DB22-8-15-6). Kainuu, Paltamo, Saarinen, Lehtoharju,
27°E:71576;35389, Pinus sylvestris, Picea abies, Betula,
28 Aug. 2017, leg. J. Vauras (TUR-A204903, dupl. SMNS-
STU-F-0901708, dupl. DB28-8-17-7-JV32237F). Pohjois-Héme,
Adnekoski, Konginkangas, 27° E: 69641: 34392, Pinus sylves-
tris, Betula, 2 Sep. 2017, leg. J. Vauras (TUR-A204914, dupl.
SMNS-STU-F-0901714, dupl. DB2-9-17-1-JV32297F). GER-
MANY, Baden-Wiirttemberg, Heidelberg, Stadtwald, TK25
6518/3, alt. 210 m, Pinus sylvestris, Quercus robur, Fagus syl-
vatica, 15 Apr. 2014, leg. D. Banpint (DB15-4-14-2). Bayern,
Kelheim, Abensberg-Offenstetten, TK25 7137/3, alt. c. 380 m,
inland-dunes with Pinus sylvestris, 11 Oct. 2017, leg. D. BANDINI
& B. OerteL (DB11-10-17-2). Nordrhein-Westfalen, Kleve,
Geldern, near Walbeck, TK25 4503/1, alt. 29 m, Betula pen-
dula, Pinus sylvestris, Salix sp, 10 May 2020, leg. D. BANDINI
(SMNS-STU-F-0901696, dupl. DBI10-5-20-1). Rheinland-
Pfalz, Kaiserslautern, Enkenbach-Alsenborn, Nature Reserve
Mehlinger Heide, TK25 6512/2, alt. c. 330 m, heath with Pinus
sylvestris, 24 Oct. 2013, leg. P. & B. Benrens (DB24-10-13-
1-Behrens). Sachsen-Anhalt, Harz, Oberharz am Brocken,
Kramershai, TK25 4229/4, ¢. 680 m, Picea abies, 2 Oct. 2012,
leg. D. Banpint & B. OerTEL (DB2-10-12-4). Sachsen-Anbhalt,
Borde, Angern, Bertingen, TK25 3636/2, sandy terrain with
Pinus sylvestris, 3 Nov. 2012, leg. D. Banpint & B. OErTEL
(DB3-11-12-1). NETHERLANDS, Limburg, Wellerloi, near De
Hamert, alt. 20 m, Salix caprea, Betula sp., 7 May 2016, leg.
D. Banbint (DB7-5-16-9). Ibidem, at some distance from for-
mer location, alt. 20 m, Salix caprea, Betula, 7 May 2016, leg.
D. Banpint (DB7-5-16-12). Drenthe, Kraloo, alt. 15 m, Salix sp,
Quercus robur, Pinus sylvestris, Betula pendula, 9 Oct. 2018,
leg. D. Banpint (SMNS-STU-F-0901707, dupl. DB9-10-18-14).
Ibidem, at some distance from former location, alt. 15 m, Salix
sp, Quercus robur, Pinus sylvestris, Betula pendula, 9 Oct 2018,
leg. D. Banpini (DB9-10-18-15). Limburg, Wellerloi, alt. 29 m,

Pinus sylvestris, Betula sp., Salix sp., § May 2021, leg. D. BANDINI
(SMNS-STU-F-0901713, dupl. DB8-5-21-3). SWITZERLAND,
Graubiinden, east from Piz da las Trais Linguas, TK25 1239,
alt. 2840 m, Salix herbacea, 9 Aug. 2015, leg. B. OerTEL (DB9-
8-15-1b). Graubiinden, Albulapass near La Punt, near Albula-
Hospiz, TK25 1237/3, alt. 2300 m, Dryas octopetala, Salix
reticulata, 1 Sep. 2016, leg. B. OerTEL (DB1-9-16-8b).

Notes

No type existed for 1. lacera. The first collection of
L lacera in the databases of Sweden’s six largest herbaria
(http://herbarium.emg.umu.se/index.html) is from 1852,
and the first depiction of 1. lacera (S0663) is from 1849
by E. PerTErRsEN (https:/herbarium.nrm.se/specimens/
S0663). We therefore chose the neotype of the most com-
mon species of the 1. lacera-group from specimens with
the characteristically elongate laceroid spores, which,
based on labels in public sequence databases, are most
often labelled /. lacera.

A number of descriptions and images exist for 1. lacera
(BreEsaporLa 1930; Kuyper 1986; FERRARI 2006; STANGL
1989; LupwiG 2017); however, as I lacera is very simi-
lar to 1. moravica described below, it is impossible to tell
whether they refer to /. lacera as circumscribed here, to
1. moravica or to a mixture of both.

Inocybe lacera is characterized by (fugacious) whitish
velipellis when young, a fibrillose to scaly brown to dark
brown pileus surface, at first whitish lamellae, mostly at
least in the lower half up to a blackish brown stipe beneath
the tomentum, usually oblong and very narrow laceroid-
shaped spores and mostly oblong somewhat misshaped
(sub)fusiform hymenial cystidia. The caulocystidia are
rare and with age often rubbed off and generally oblong,
somewhat misshaped subfusiform. Morphologically and
genetically most closely related to /. lacera is I. moravica,
which differs, e.g., by the not whitish but grey(ish) velipel-
lis, often more (sub)squamulose to (sub)squarrose pileus
surface, on average wider and usually heterogenously
shaped spores and shorter fusiform caulocystidia. /no-
cybe helobia differs, e.g., by the generally smaller size of
the basidiomata, smoother surface of pileus, wider spores
with an often undulate to subangular outline and on aver-
age shorter hymenial cystidia (Kuyper 1986, as “I. lacera
var. helobia”; BAnDINI et al. 2020a) and /. impexa (Lasch)
Kuyper, e.g., by abundant arachnoid velipellis and on aver-
age longer and much wider spores (Lascu 1829; KuypPER
1986). Inocybe pluppiana can be distinguished from
L lacera, e.g., by the subangular-shaped and on average
shorter spores and shorter hymenial cystidia (BaNDINT et
al. 2020a), and from I. norvegica Vauras & E. Larss., e.g.,
by the smaller size of the basidiomata, smooth and much
wider spores and on average shorter hymenial cystidia
(Vauras & Larsson 2021; see also notes on /. moravica).

We could only locate the type of 1. infelix var. brevi-
pes Peck in NYS, but not the type of . infelix Peck, a spe-
cies which according to the original description (PEck
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1887) seems to be similar to /. lacera or even conspe-
cific. A question to P. BRANDON MATHENY on this matter
was kindly answered by the following information: “Peck
indicates type specimens of 1. infelix var. brevipes at NYS
and an isotype of infelix at WTU. Stuntz, however, never
examined the type of infelix, but he does have notes for
var. brevipes. Hesler examined all possible Peck types but
has no data for infelix. Same for Stuntz. I think the “infe-
lix” type at WTU is a small piece of the type of var. brev-
ipes. My guess is Peck never designated a type specimen
for infelix, and no one has published on it since Kauff-
man 1918 (Agaricaceae of Michigan) that I can find.”
(P.B. MaTHENY, email to DB, Oct. 4th, 2021). MASSEE
(1904) stated that he had examined the type of 1. infelix,
but possibly this was the type of . infelix var. brevipes.

Collections that we consider to be I. lacera form a sup-
ported (95%/100%/1) monophylum in Fig. 1; using ITS
data, the most likely confusion is with /. moravica.

Inocybe longicystis — Inocybe stellatospora
(Fig. 22a)

Inocybe mecoana Fachada, Bandini & Mifsud, sp. n.
(Fig. 9; MycoBank: MB 845165)

Etymology
Named “mecoana” after “Meco”, with the suffix -anus,
meaning “from or belonging to Meco”, a local Portuguese vil-
lage by that name, near which the holotype was found.

Diagnosis

Inocybe mecoana sp. n. has a dark brown to almost
blackish brown pileus, smooth and glabrous pileus sur-
face, ample whitish velipellis visible as a patch at the
centre of young basidiomata, an entirely pruinose stipe,
rather large spores measuring 8.9—15.4 um (av. 12.2 um) x
5.3-8.0 um (av. 6.8 um) and rather long (sub)fusiform to
(sub)utriform pleurocystidia measuring 59-87 pm (av.
72 um) x 16-24 um (av. 19 pum), and inhabitats Mediterra-
nean coastal shores. The species can be recognized by the
combination of the above characters and differs in its ITS
sequence from other superficially similar smooth-spored
species, such as I. tarda or I. aurantiobrunnea.

Holotype
PORTUGAL, Sesimbra, Praia da Amieira, near Aldeia do
Meco, 38°30'06.0"N 9°10'50.5", alt. 25 m, Pinus pinea, Heli-
chrysum italicum, 22 Dec. 2019, leg. V. FacHapa (PO-F2158).

Description
Pileus 24—65 mm wide, at first hemispherical to (sub)-
conical, later expanded, margin at first slightly decurved,
soon straight and slightly uplifted with age, and then
depressed around the umbo, which can be absent or low
and irregular; young basidiomata with ample remnants of
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a whitish velipellis, visible at least as a patch at the cen-
tre, sometimes also at the margin as a whitish rim; colour
dark brown, sometimes almost chestnut-brown to some-
times almost blackish towards the margin, at the centre
beige to brownish or ochraceous brownish due to rem-
nants of the velipellis (Mu 10YR 3/4-3/6, 2/2; 7.5YR
3/2-3/4); surface smooth and almost sericeous, with age
getting rimulose to somewhat lacerate towards the mar-
gin. Lamellae moderately to rather crowded (c. 50—70(80),
1 = 1-3), adnate, (sub)ventricose; edge fimbriate, initially
light grey, later light brown, finally caramel-brown. Stipe
40—-85 x 5—14 mm, cylindrical or curved, base often some-
what recurved, even to very slightly enlarged but never
abruptly bulbose, at first covered with fine whitish tomen-
tum, later longitudinally striate to glabrous, mostly whit-
ish beige to yellowish, at the apex often somewhat darker,
pale wood-coloured to brownish, sometimes with clear
flushes of bright orange, paler at the base, densely prui-
nose on its entire length. Context whitish, unchanging
in the stipe, rather translucid in the pileus, rather brittle.
Smell spermatic. Colour of exsiccata pileus the same dark
brown as in fresh state (Mu 10YR 3/4-3/6, 2/2, 7.5YR 3/2—
3/4), lamellae paler, stipe light brown to beige, no signifi-
cant darkening on drying.

Spores 8.9-15.4 um (av. 12.2 pym, SD 1.2 pm) x 5.3—
8.0 um (av. 6.8 um, SD 0.6 pm); Q = 1.3-2.4 (av. 1.8,
SD 0.2) (n = 190 of 3 coll.), rather variable from ovoid-
ellipsoid, (sub)amygdaloid, to somewhat navicular, often
with conical apex. Basidia 27-44 x 8—11 um, generally
4-spored. Lamellae edges composed of cheilocystidia and
colourless, subclavate to subglobose, thin-walled paracys-
tidia. Pleurocystidia 59—87 pm (av. 72 pm, SD 6 pum) X
1624 um (av. 19 pm, SD 2 um); Q = 2.7-4.9 (av. 3.8,
SD 0.4) (n = 44 of 2 coll.), (sub)fusiform to (sub)utriform,
more rarely clavate-fusiform and then less crystallifer-
ous, very rarely cylindrical-(sub)lageniform, generally
without or with only a short wide neck, occasionally with
(sub)capitate apex, usually quite crystalliferous, with-
out or with only a short pedicel, apex usually with often
rather small crystals, walls up to 3.0 (3.8) um thick at
the apex, usually colourless to weakly yellowish-green-
ish with 3% KOH. Cheilocystidia abundant, often some-
what shorter than the pleurocystidia, and more variable in
shape. Pileipellis consisting of a very thin epicutis made
up of parallel hyphae 5-15 um wide, with finely encrust-
ing and parietal brownish pigment, subcutis with wider
and paler to colourless elements. Caulocystidia on entire
length of the stipe, 40—87 x 13-27 um, mostly (sub)fusi-
form, sometimes (sub)utriform or somewhat misshaped
with undate walls, without or with only a short neck, with-
out or with only a short pedicel, walls up to 2.0 (2.5) um,
intermixed with numerous (sub)clavate to subglobose cau-
loparacystidia, colourless to yellowish-greenish with 3%
KOH. Clamp connections present in all tissues.
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Fig. 9. Inocybe mecoana sp. n. — a. Holotype (photo: V. FacHADA); scale bar: 1 cm. b. Coll. SM588a (photo: S. Misrup); scale bar:
1 cm. ¢. Cheilocystide (holotype); scale bar: 10 pm. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacys-
tidia, Ch = Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 um.
e. Spores (holotype), scale bar: 10 um.
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Habitat and distribution

The holotype collection of I. mecoana sp. n. was found
directly behind the white dunes in Praia da Amieira,
Southwest Portugal, occurring in sand in the vicinity of
Pinus pinea, Pinus pinaster, Juniperus sp. and native
sandy bushes (Corema album, Helichrysum italicum),
in troops, often deeply buried in the sand, in clearings
where the trees first appear, but sometimes completely
exposed on the dunes. The collections from Malta were
found on Gozo (Maltese Islands) in the Chambray pine-
tum (Ghajnsielem), an afforested area about 100 m from
the coast composed primarily of Pinus halepensis but
also with pockets of Ceratonia siligua and Prunus dul-
cis trees and, further away, few Eucalyptus gomphoceph-
ala and Acacia saligna. The pinetum is found on the clay
slopes below Fort Chambray, the soil of which is rich
with organic matter from the existing trees over the last
five decades. There are also elements of coralline lime-
stone rocks crumbling down from the layer above the clay
slopes. The soil is calcareous and slightly alkaline in pH
and predominantly clayey. The location is about 10-20 m
above sea level. Apart from our own collections, no other
sequences or collections from the same environment are
known to us.

Additional specimens examined

MALTA, Gozo, Ghajnsielem, Chambray pinetum, alt.
20 m, Ceratonia siliqua, Pinus halepensis, 24 Dec. 2020, leg.
S. Mirsup (SM588a). Ibidem, at some distance from former
location, alt. 20 m, Pinus halepensis, Ceratonia siliqua, 24 Dec.
2020, leg. S. Mirsup (SM588b). Ibidem, at some distance from
former location, alt. 20 m, Pinus halepensis, Ceratonia siliqua,
24 Dec. 2020, leg. S. Mirsup (SM588c). PORTUGAL, Sesimbra,
Praia da Amieira, 38°29'50.2"N 9°10'52.4"W, alt. 26 m, Pinus
pinea, Helichrysum italicum, 3 Jan. 2021, leg. V. Facuapa (PO-
F2238).

Notes

Inocybe mecoana sp. n. is characterized by a dark
brown to almost blackish brown pileus, with smooth and
glabrous surface, a whitish velipellis visible as patch at the
centre of young basidiomata, an entirely pruinose stipe,
rather large spores and rather long (sub)fusiform to (sub)-
utriform pleurocystidia as well as a habitat along shallow
Mediterranean shores, namely calcareous sand dunes and
calcareous soil. The species might be mistaken for 1. tarda
Kiihner, which is often found on sandy inland dunes with
Pinus and which often has an equally dark pileus. It dif-
fers from I. mecoana, e.g., by a stipe which is only sparely
pruinose in the lower half and which mostly is somewhat
pinkish near the apex and with age often becomes entirely
reddish in different intensity and smaller spores, which
often have a characteristic bulgy shape (KUunNER 1955;
Banbint et al. 2021c¢). Inocybe psammobrunnea occurs in
the same kind of habitat, and the young basidiomata of
this species often have, like in 1. mecoana, a patch of veli-
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pellis at the centre of the pileus. The pileus, however, is
paler, the stipe is often pinkish to intensely pinkish-red-
dish and pruinose only near the apex, and the spores are
smaller (Bon 1990; Poirier 2002, as “I griseotarda™;
Banpmvt et al. 2021c). Inocybe aurantiobrunnea, a Medi-
terranean species associated with Pinus, has a very dark
brown pileus like /. mecoana, but the surface is more
finely fibrillose, the context is entirely orange or orange-
yellow, the stipe is pruinose only near the apex and the
hymenial cystidia are mostly (sub)cylindrical (ESTEVE-
RavenTos & Garcia Branco 2003). Inocybe phaeoleuca
Kiithner may be found in dune sand next to Pinus (DB,
personal observation), its surface is often quite smooth
and the stipe is entirely pruinose. The pileus, however,
is paler brown, the stipe remains whitish for a long time,
the spores are much smaller and the pleurocystidia are
on average shorter (KUHNER 1955; Banpin et al. 2019c¢;
DB, personal observation). Inocybe deianae Eyssart. has
a paler, villose to strongly lanose to (sub)squamulose or
lacerate squamulose pileus, the spores are pruinose only
in the upper part and smaller (EvssarTiEr 2007; BANDINI et
al. 2022a), and 1. messapica Cervini differs by, e.g., a paler
pileus, less “patchy” velipellis, smaller spores and shorter
pleurocystidia as well as in the habitat (CErvint 2021). /no-
cybe neorufula Esteve-Rav., Macau & Ferville has a paler
and more reddish-tinged pileus, the pileus surface is not
as glabrous and the spores are clearly smaller (ESTEVE-
RAVENTOs et al. 2012; Banpint et al. 2020c). As pointed
out in the Results section, I. mecoana is the species with
the least support from the phylogenetic analysis, assum-
ing that the sister clade, with a sequence wrongly iden-
tified as /. pruinosa and two environmental sequences
(receiving 95%/100%/1 support), represents another
taxon. This assumption is based on direct comparison of
the sequences, which showed that the soil sample clone
FJ237104 is quite different from the other sequences (arte-
fact?), while the sequence from “I. pruinosa’ and the other
environmental sequence differ constantly in 13 alignment
positions in the ITS from /. mecoana. Thus, although we
cannot explain the weak support for /. mecoana in the tree
results, we suspect that it was a rogue result which may be
related to the composition of the alignment, most probably
with the inclusion of FJ237104.

Inocybe moravica Hruby, Hedwigia 70: 279 (1930)
(Figs. 10, 22b)

Description and iconography: Hrusy (1930).

Description
Pileus 15-50 mm wide, at first (sub)campanulate or
subconical, later broadly convex or expanded, generally
without or with a rather low, large umbo, margin often
strongly involute when young or even when older, later
decurved or straight to uplifted when old; young basidio-
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Fig. 10. Inocybe moravica sp. n.— a. Coll. DB31-5-15-8; scale bar: 1 cm. b. Coll. DB31-5-15-7; scale bar: 1 cm. ¢. Cheilocystide (Coll.
DB31-5-15-7); scale bar: 10 um. d. Microscopical characters (Coll. DB31-5-15-8); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch =
Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 um. e. Spores (Coll.
DB31-5-15-7); scale bar: 10 pm.
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mata with fugacious grey(ish) remnants of velipellis; col-
our dull brown to dark brown, often with greyish tinge
(Mu 10YR 4/4-4/6, 3/2-3/6; 7.5YR 3/2-3/4), often almost
blackish at the centre; surface usually coarsely lanose to
(sub)squamulose and often minutely (sub)squarrose at
least around the centre, at the centre, with age, often deeply
arcolate diffracted; young basidiomata with pale ochra-
ceous cortina. Lamellae moderately crowded (c. 35-50,
1 = 1-3), broadly adnate with (sub)decurrent tooth, even
to subventricose, beige to ivory-coloured, later sometimes
intensely ochraceous or brownish with olivaceous tinge
or reddish brown; edge (sub)fimbriate, often notchy, whit-
ish to concolourous with age. Stipe 20—-80 x 2—7 (10) mm,
cylindrical or up to strongly widened towards the apex,
when young entirely covered with rather coarse beige to
pale straw-coloured tomentum, later longitudinally striate
and greyish brown to dark brown, sometimes with red-
dish tinge in the upper half and up to blackish brown in
the lower half and, when older, on entire length beneath
the tissue; sparely pruinose only near the extreme apex of
the stipe, pruina often vanishing with age. Confext whitish
to watery brownish in pileus and stipe, reddish-brownish
in the cortex of the stipe. Smell indistinct to faintly fun-
goid. Colour of exsiccata pileus dark brown, dark greyish
brown (Mu 10YR 3/2-3/6; 7.5YR 3/2-3/4), lamellae and
stipe concolourous or a little lighter in colour, no darken-
ing or blackening on drying.

Spores 9.3-17.0 um (av. 11.8 pm, SD 1.4 pm) x 4.5—
6.7 um (av. 5.2 um, SD 0.5 pum); Q=1.7-3.1 (av. 2.3,SD 0.2)
(n=120 of 3 coll.), usually extremely variable in shape and
size, from elongate (sub)laceroid to elongate subamygda-
loid, subcylindrical or subovoid, boletoid or even subangu-
lar, seldom uniformly laceroid, often with a more or less
explicit suprahilar depression, apex subacute, subobtuse,
with indistinct pseudoporus. Basidia 25-33 x 7-10 um,
generally 4-spored, seldom also 2-spored and then spores
up to > 20 um. Lamella edge composed of cheilocyst-
idia and numerous colourless, (sub)clavate or (sub)cylin-
drical paracystidia, often in intermediate states with
slightly thickened walls and often filled with brownish
amorphous content. Pleurocystidia 35-98 pm (av. 62 um,
SD 12 um) x 9-22 pm (av. 16 pm, SD 3 um); Q =2.5-6.5
(av. 4.1, SD 1.1) (n = 45 of 3 coll.), mostly (sub)fusiform,
but also (sub)utriform or (sub)clavate and often some-
what deformed, generally without or with only a short
neck, at the apex sometimes mammiform, and sometimes
with undate walls, usually with a short, but occasion-
ally rather long, sometimes undate pedicel, apex usually
crystalliferous, walls up to 1.5 (2.5) um thick near the
apex, yellow(ish)-green(ish) with 3% KOH. Cheilocysti-
dia more variable in shape and often filled with brownish
amorphous content. Pileipellis constituted by an epicutis
made of parallel hyphae 3—13 pm wide, with only faintly
encrusting and parietal brown(ish) pigment, subcutis with
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wider and paler to colourless elements. Caulocystidia
sparely only near the extreme apex of the stipe of young
basidiomata, 35—60 (70) x 820 pwm, mostly rather short
fusiform, without a neck and without or with only a short
pedicel, walls up to 1.0 (1.5) um near the apex, yellow(ish)-
green(ish) with 3% KOH; often intermixed with rather wide
catenate hyphoid elements. Clamp connections abundant in
all tissues.

Habitat and distribution

Inocybe moravica was found by us in Finland, Germany
and the Netherlands. Due to the similarity with 7. lacera,
I moravica is impossible to match with the UNITE spe-
cies hypotheses, because the sequence divergence is so
small that even small sequence errors can obscure the dis-
tinction between the two taxa. UNITE SH1955853.08FU
(0.5%) includes sequences from EcM collections respec-
tively from Canada and the United States, mostly labelled
as I. lacera or I. lacera var. helobia but which probably
correspond to I. moravica. Some more sequences can be
found in GenBank from Estonia, Germany, Japan, Nor-
way and Sweden. Most of our own collections were asso-
ciated with Pinus sylvestris, some originated from very
dry acidic sandy heathland terrain next to Calluna vul-
garis, others from the border of lakes, not directly on the
edge of the water but on a slightly higher sandy and acidic
soil. The holotype collection was found in a mossy oak-
wood.

Type specimen examined

Holotype (Fig. 22b): CZECH REPUBLIC, Kromau
[now Moravsky Krumlov], urban forest on mossy ground with
Quercus, Aug. 1927, [leg. J. Hruby] (BRNU-07012-39). Spores
10.0-13.8 pm (av. 11.9 um, SD 1.1 pm) x 4.6—6.0 pm (av. 5.1 pm,
SD 0.4 pm); Q = 0.9-2.7 (av. 2.3 SD 0.2) (n = 40), variable in
shape and size, from elongate (sub)laceroid to elongate sub-
amygdaloid, subcylindrical subovoid or (sub)boletoid. Basidia
4-spored. Pleurocystidia 50-74 pm (av. 62 pm, SD 7 pum) x
15-27 pm (av. 18 pm, SD 3 um); Q = 2.7-4.3 (av. 3.5, SD 0.5)
(n = 15), mostly (sub)fusiform, apex usually crystalliferous,
walls up to 1.5 (2.5) um thick at the apex, yellowish-greenish
with 3% KOH. Cheilocystidia similar in appearance and size.
Paracystidia oblong (sub)clavate to subcylindrical. Caulocysti-
dia not studied (to preserve the material).

Selected additional specimens examined

FINLAND, Pohjois-Savo, Suonenjoki, town, Tervala,
27°E:69471:35061, Betula, Pinus sylvestris, Picea abies,
1 Sep. 2017, leg. J. Vauras (TUR-A204911, dupl. SMNS-STU-
F-0901715, dupl. DBI1-9-17-2-Vauras-JV32271F). Koillismaa,
Kuusamo municipality, Oulanka National Park, Pahkéna, Pinus
sylvestris, Betula sp., Picea abies, 21 Aug. 2015, leg. D. BANDINI,
J. Vauras & B. OerTEL (DB21-8-15-2). GERMANY, Nordrhein-
Westfalen, Kleve, Weeze, gravel pit, TK25 4402/2, alt. 30 m,
Salix caprea, Pinus sylvestris, Betula sp., 24 May, 2017, leg.
D. Banpint (DB24-5-17-2). Nordrhein-Westfalen, Kleve, Keve-
laer, Wemb, TK25 4403/1, alt. 30 m, Betula sp., Salix sp., Pinus
sylvestris, 13 Oct. 2018, leg. D. Banpint (DB13-10-18-1). Rhein-
land-Pfalz, Kaiserslautern, Enkenbach-Alsenborn, Nature
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Reserve Mehlinger Heide, TK25 6512/2, ca. 330 m, Pinus syl-
vestris, 9 Nov. 2013, leg. B. OerTeL (DB9-11-13-2b). Sachsen-
Anhalt, Harz, Oberharz am Brocken, Kramershai, TK25
4229/4, alt. c. 600 m, Picea abies, 2 Oct. 2012, leg. D. BanDINI &
B. OerTEL (DB2-10-12-1). NETHERLANDS, Limburg, Wans-
sum, near Maasduinen, alt. 25 m, sandy terrain with Betula sp.,
Salix caprea, 30 May 2015, leg. D. Banpint (DB30-5-15-1). Ibi-
dem, at some distance from former location, sunny sandy ter-
rain with Pinus sylvestris, Betula sp., Calluna vulgaris, 31 May
2015, leg. D. Banpint (SMNS-STU-F-0901697, dupl. DB31-5-
15-2). Ibidem, at some distance from former location, sunny
sandy terrain with Pinus sylvestris, Betula sp., Calluna vulgaris,
31 May 2015, leg. D. Banpint (DB31-5-15-7). Limburg, Wans-
sum, near Maasduinen, alt. 25 m, sandy terrain with Salix cap-
rea, Pinus sylvestris Betula sp., 31 May 2015, leg. D. BANDINI
(SMNS-STU-F-0901700, dupl. DB31-5-15-8). Limburg, near
Wellerloi, alt. 25 m, Betula sp., Salix sp., Pinus sylvestris, 5 Oct.
2019, leg. D. Banpint (DB5-10-19-3). Ibidem, at some distance
from former location, alt. 22 m, Betula sp., Salix sp., Pinus syl-
vestris, 5 Oct. 2019, leg. D. Banpint (SMNS-STU-F-0901695,
dupl. DB5-10-19-6). Ibidem, at some distance from former loca-
tion, alt. 22 m, Betula sp., Salix sp., Pinus sylvestris, 5 Oct. 2019,
leg. D. Banpint (SMNS-STU-F-0901698, dupl. DB5-10-19-7).
Drenthe, Stuifzand, alt. 15 m, Betula pendula, Salix caprea,
14 May 2019, leg. D. Banpint (SMNS-STU-F-0901698, dupl.
DBI14-5-19-5).

Notes

It seems that /. moravica is only known from the pro-
tologue by Hrusy (1930), and no entries in GenBank were
found with this name. According to the protologue the
pileus with papillate umbo is dark grey-brown, the sur-
face at the centre is fibrillose-squamulose, the stipe is grey
brownish, the lamellae pale cinnamon brownish and the
spores are long and cylindrical with a size of 15-18 um.
Our examination of the holotype suggests that the spe-
cies is a close neighbour, both morphologically as well as
molecularly, to . lacera.

Our own collections of the species are characterized
by (fugacious) grey(ish) velipellis when young, coarsely
fibrillose to coarsely lanose or minutely (sub)squamulose,
at the centre often arcolate diffracted pileus surface, at
first beige to ivory-coloured lamellae, mostly at least in
the lower half up to the blackish brown stipe beneath the
tomentum, usually heterogenous shaped spores and gen-
erally fusiform caulocystidia. The species can easily be
mistaken for /. lacera, which can be distinguished from
1 moravica, e.g., by whitish velipellis when young, usu-
ally more uniformously (sub)lanose to villose pileus sur-
face, mostly on average narrower clongate (sub)laceroid
spores and longer, misshaped subfusiform caulocystidia.
Inocybe pluppiana has subangular shaped and on average
shorter spores and shorter hymenial cystidia (BANDINT et
al. 2020a), and I. helobia can usually be distinguished by
its smaller sized basidiomata, smoother surface of pileus,
wider spores with often undulate to subangular outline
and on average shorter hymenial cystidia (Kuyper 1986,
as “L lacera var. helobia”; BAnNDINI et al. 2020a). Inocybe

impexa has an abundant arachnoid velipellis, on average
longer and much wider spores (LascH 1829; Kuyper 1986),
and I. norvegica differs, e.g., by the smaller size of the
basidiomata, smooth and much wider spores and on aver-
age shorter hymenial cystidia (VAURAs & LARrssoN 2021).

Inocybe lacera and I. moravica are very similar in
macroscopic as well as in microscopic aspects and may
occur at the same locations. In collections with young
and older basidiomata in good condition, the differenti-
ation between the two species is feasible without major
problems. However, it is sometimes extremely difficult to
determine either species from one single or aged basidi-
omata, because then some of the distinguishing features
such as presence or colour of a velipellis or the shape and
length of the caulocystidia cannot be checked anymore,
and the spore width and shape alone is not in all cases
a reliable feature, since in some collections of 1. lacera
the spores may be quite heterogenous in shape as well.
Thus, the literature cited under /. lacera may refer as well
to 1. moravica.

If we had been in a position to describe either species
as new, we would have hesitated to do so. However, as
both species have been described before, and morphologi-
cal as well as sequence characters from different markers
support each other, we hesitate to synonymize 1. moravica
with I lacera. The ambiguous placement of the Norwe-
gian collections in the tree and the lack of support (the
clade including I. moravica as well as sequences from
L. cf. moravica received -/98/-) is at least in part due to
missing data; indeed, there are more alignment positions
supporting the split between /. lacera and I moravica in
the LSU than in the ITS dataset (11 differences including
gaps in the LSU vs. 5 differences in the ITS) and for the
Norwegian sequences the only marker available was ITS.
The clade including only sequences labelled I. moravica
received 94%/100%/1 support, is further supported by
RPB?2 (see Results), but was not reciprocally monophyle-
tic in relation to the sequences labelled 1. cf. moravica.
Although we tentatively recognize I. moravica here, the
distinction from /. lacera needs further observations.

Inocybe mortenii Weholt & Bandini, sp. n.
(Fig. 10; MycoBank: MB 845166)

Etymology
Named “mortenii” after MoRTEN PETTERSEN, an ardent Nor-
wegian collector of /nocybe and collector of the first Norwegian
collection of the species in 2015.

Diagnosis
Inocybe mortenii sp. n. mostly has a tomentose-sub-
lanose, pale brown to chestnut-brown pileus with an
often areolate diffracted centre with age, often with thick
layer of greyish velipellis when young, thickish lamel-
lae, stipe entirely or only near the apex reddish-pinkish
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Fig. 11. Inocybe mortenii sp. n. — a. Holotype (photo: @. WEHOLT); scale bar: 1 cm. b. Coll. DB19-9-20-5; scale bar: 1 cm. ¢. Cheilo-
cystide (Coll. DB19-9-20-6); scale bar: 10 pm. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia,
Ch = Cheilocystidia, Pa = Paracystidia, P1 = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 pm. e. Spores
(holotype); scale bar: 10 um.
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to dark pinkish violaceous, smooth spores measuring 8.5—
10.5 pm (av. 9.3 pm) x 4.7-5.7 um (av. 5.1 pm), rather nar-
row hymenial cystidia with a wide neck and sometimes
subcapitate, pleurocystidia measuring 45-80 um (av.
61 pm) x 9-16 um (av. 12 pm). It grows on acidic, moist
soil. The species can be recognized by the combination of
the above characters and differs in its ITS sequence from
other superficially similar smooth-spored species, such as
1 cincinnata or 1. subnudipes.

Holotype
NORWAY, Viken county, Ostfold, Fredrikstad municipality,
near Sendre Haugen, alt. c. 60 m, prevailing Populus tremula,
mixed with Picea abies, 1 Sep. 2017, leg. @. WenoLT (holotype
0-F-259432; isotypes priv. herb. WenoLt OW30-17, priv. herb.
D. B. DB1-9-17-Weholt).

Description

Pileus 5-30 mm wide, at first (sub)conical, later con-
ico-convex, broadly convex or expanded, mostly with
a more or less pronounced, sometimes even (sub)papillate
umbo, margin at first slightly incurved, later decurved to
straight or even uplifted, and then pileus depressed around
the umbo; young basidiomata with often a thick layer
of a greyish velipellis; colour pale brown, nut-brown to
brown or even chestnut-brown (Mu 10YR 5/6-5/8, 4/4—
4/6; 7.5YR 4/4—4/6), young basidiomata due to the velipel-
lis sometimes pale greyish-brownish; surface densely
tomentose to tomentose-sublanose, sometimes also (sub)-
squamulose, at the centre often areolate diffracted; young
basidiomata with remnants of a pale cortina. Lamel-
lae subdistant (c. 25-40, 1 = 1-3), thickish, almost free
to adnate, (sub)ventricose, at first whitish, later dingy
whitish to pale ochraceous, often with brownish to pink-
ish-reddish blotches with age; edge fimbriate, whitish
to concolourous. Stipe 20-50 % 2—4 mm, cylindrical or
curved, when young covered with whitish tomentum, later
longitudinally striate, at first sometimes entirely pink-
ish but sometimes also reddish-pinkish to dark pinkish
violaceous only near the apex and somewhat straw-col-
oured beneath, sometimes entirely brownish to dark red-
dish brown with age; pruinose only near the apex of the
stipe. Context (watery) whitish in the pileus, whitish in the
stipe, but pinkish-reddish or violaceous near the apex of
the stipe, at least in the cortex of the stipe when young.
Smell indistinct to subspermatic, at least when cut. Colour
of exsiccata pileus brown to dark brown with or without
reddish hue (Mu 10YR 4/4-4/6; 7.5YR 4/4—4/6), lamel-
lae and stipe concolourous or a little lighter in colour, no
darkening or blackening on drying.

Spores 8.5-10.5 pm (av. 9.3 um, SD 0.4 pm) x 4.7—
57 pm (av. 5.1 pm, SD 0.2 pm); Q = 1.6-2.1 (av. 1.8,
SD 0.1) (n = 120 of 3 coll.), smooth, (sub)amygdaloid,
sometimes (sub)ellipsoid, usually without a suprahilar
depression, apex (sub)acute, with indistinct pseudoporus.

Basidia 23-29 x 7-9 um, generally 4-spored, seldom also
2-spored. Lamellae edges composed of cheilocystidia and
numerous colourless, (sub)clavate, sometimes catenate,
thin-walled paracystidia. Pleurocystidia 45—-80 um (av.
61 um, SD 10 pm) x 9—16 pm (av. 12 um, SD 2 um); Q =
3.3-7.6 (av. 5.1, SD 1.0) (n =45 of 3 coll.), mostly rather nar-
row (sub)fusiform, (sub)cylindrical or (sub)utriform, with
a short or long, sometimes undate neck, and occasionally
with geliferous cap and subcapitate, at the apex generally
wide, usually with short pedicel, sometimes with trun-
cate base, apex usually crystalliferous, walls generally
rather thin, up to 1.0 (1.5) um thick at the apex, yellowish-
greenish with 3% KOH. Cheilocystidia similar in size, but
somewhat more variable in shape. Pileipellis constituted
by an epicutis made of parallel hyphae 4-15 um wide,
with encrusting and parietal brownish pigment, subcutis
with wider and paler to colourless elements. Caulocysti-
dia only near the apex of the stipe, 50-100 x 10—15 um,
generally long and narrow (sub)lageniform, subutriform,
usually with undate walls, without or with only a short
pedicel, apex usually crystalliferous, walls up to 1.0 pm
thick at the apex, yellowish-greenish with 3% KOH; inter-
mixed with numerous, oblong (sub)clavate cauloparacys-
tidia. Clamp connections abundant in all tissues.

Habitat and distribution

Inocybe mortenii sp. n. was collected by us in Aus-
tria, Germany and Norway, from rather moist to shady
habitats; in Austria always in Picea abies forests, in Nor-
way in mixed forests, but apparently mainly with Populus
tremula and in Germany with frondose trees. The species
corresponds to SH1239177.08FU (3.0%) of the UNITE
database, including sequences of soil samples, only one
sequence from a collection from Sweden, labelled “/. cf.
subnudipes”, and some EcM-sequences from Estonia, for
which “Populus” was indicated as host.

Additional specimens examined

AUSTRIA, Salzburg, Tamsweg, OK25V 3230-Ost, alt.
1490 m, Picea abies, 19 Sep. 2020, leg. D. Banpint (DB19-9-20-
5). Ibidem, at some distance from former location, alt. 1470 m,
Picea abies, 19 Sep. 2020, leg. D. Banpini (DB19-9-20-6). Ibi-
dem, at some distance from former location, alt. 1470 m, Picea
abies, 19 Sep. 2020, leg. D. Banpint (SMNS-STU-F-0901737,
dupl. DBI19-9-20-10). GERMANY, Baden-Wiirttemberg,
Rhein-Neckar-Kreis, near Epfenbach, TK256619/1, alt. 260 m,
shady path with Fagus sylvatica, Quercus robur, 6 Aug 2016,
leg. D. Banbpint (DB6-8-16-3). NORWAY, Viken county, Ost-
fold, Fredrikstad municipality, Sendre Haugen, Populus sp.,
some Picea abies, Betula sp., 13 Sep. 2015, leg. M. PETTERSEN
(MP-11-130915). Ibidem, at some distance from former loca-
tion, Populus sp., some Picea abies, Betula sp., 31 Jul. 2016,
leg. M. PETTERSEN (MP-9-310716). Ibidem, at some distance
from former location, Populus sp., some Picea abies, Betula
sp., 5 Aug. 2016, leg. @. WenoLt (OW-112-16). Ibidem, at some
distance from former location, Populus sp., some Picea abies,
Betula sp., 10 Aug. 2016, leg. M. PETTERSEN (MP-2-100816).

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use



38 INTEGRATIVE SYSTEMATICS

Ibidem, at some distance from former location, Populus sp.,
some Picea abies, Betula sp., 11 Aug. 2016, leg. M. PETTERSEN
(MP-4-110816). Ibidem, at some distance from former loca-
tion, Populus sp., some Picea abies, Betula sp., 19 Aug. 2016,
leg. M. PETTERSEN (MP-2-190816). Ibidem, at some distance
from former location, Populus sp., some Picea abies, Bet-
ula sp., 24 Aug. 2016, leg. M. PETTERSEN (MP-2-240816). Ibi-
dem, at some distance from former location, Populus sp., some
Picea abies, Betula sp., 21 Aug. 2018, leg. M. PETTERSEN (MP-7-
210818). Viken county, Ostfold, Fredikstad municipality, Tofte-
berg, in Sphagnum, Picea abies, Betula sp., 3 Sep. 2019, leg.
@. WenoLt (OW-134-19). Ibidem, at some distance from former
location, Populus sp., some Picea abies, Betula sp. 2 Aug. 2020,
leg. @. WenoLt (OW-154A-20).

Notes

Inocybe mortenii sp. n. is characterized by the mostly
tomentose-sublanose pileus surface with often areolate
diffracted centre with age, often a thick layer of grey-
ish velipellis when young, thickish lamellae often with
brownish to pinkish-reddish blotches with age, sometimes
entirely pinkish, but sometimes only near the apex red-
dish-pinkish to dark pinkish violaceous stipe and rather
narrow hymenial cystidia with a wide, often undate neck
and sometimes subcapitate and geliferous cap. It occurs
on acidic, moist soil. The species could be mistaken for
1. subnudipes, which also has hymenial cystidia with
often slightly undate walls. However, in this species the
pileus surface is not lanose but innately fibrillose with-
out a velipellis, and the hymenial cystidia are usually not
subcapitate (KUHNER 1955; DB, personal observation; and
see below). Inocybe mortenii may further be mistaken
for one of the several other species with a violet pink-
ish stipe. Inocybe amethystina Kuyper differs, however,
e.g., by a more squamulose to scaly pileus centre, thinner
and blotchy lamellae, on average larger spores and wider
walls of the hymenial cystidia (Kuyper 1986; BANDINI
et al. 2021c); I cincinnata differs, e.g., by an outwards
mostly finely fibrillose pileus surface, thinner and blotchy
lamellae, on average shorter spores and longer hymenial
cystidia with narrower apex (Banpini et al. 2021c); and
L drenthensis Bandini & B. Oertel differs, e.g., by the
speckled pileus sometimes with an orange hue, on average
shorter spores and more heterogeneously shaped hyme-
nial cystidia with thicker walls (Banpini et al. 2021c). Ino-
cybe gaiana Bandini & B. Oertel can be distinguished
from 1. mortenii, e.g., by the dull clayish or greyish brown
pileus colour even in older basidiomata, not thickish and
blotchy lamellae, on average shorter spores and shorter
and more ventricose caulocystidia (Banpint et al. 2021c¢);
L lampetiana Bandini & B. Oertel can be distinguished,
e.g., by the usually darker brown pileus colour, habitat
with Alnus, on average larger spores and longer hyme-
nial cystidia (Bandini et al. 2021c); and /. minima can be
distinguished, e.g., by a beige-coloured velipellis, thin-
ner and blotchy lamellae and on average shorter spores
(Peck 1913). Inocybe obscuroides P.D. Orton differs from
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1. mortenii, ¢.g., by a usually squamulose-squarrose pileus
surface that in the centre is areolate diffracted with age,
on average wider spores and longer hymenial cystidia
with narrower necks (OrTON 1960; BANDINI et al. 2021c);
1 pusio P. Karst differs, e.g., by the smoother pileus sur-
face, not blotchy lamellae and ventricose hymenial cys-
tidia (KARsSTEN 1889; Kuyper 1986; BanbINI et al. 2021c¢);
and /. sitibunda Bandini, B. Oertel & U. Eberh. differs,
e.g., by the not blotchy lamellae, on average wider hyme-
nial cystidia with thicker walls and shorter and not as nar-
row caulocystidia (BANDINT et al. 2021c¢). Finally, /nocybe
tiburtina has an abundant beige-coloured velipellis, on
average wider spores and wider hymenial cystidia, and is
found on calcareous soil (BAnDINI et al. 2021c). The most
similar known species in terms of ITS, but still quite dis-
similar, is /nocybe cincinnata (90% similarity). The spe-
cies clade of 1. mortenii received full support.

Inocybe orioli Bandini, B. Oertel & U. Eberh., sp. n.
(Fig. 12; MycoBank: MB 845167)

Etymology
From the Latin name of the golden oriole (Oriolus oriolus),
because of the yellowish colour of the pileus and lamellae.

Diagnosis

Inocybe orioli sp. n. has a bicoloured pileus with
orange-tinged centre and yellowish margin, pale yellow
lamellae when young, smooth spores measuring 8.0—
10.2 pm (av. 9.2 um) x 4.4-6.0 um (av. 5.4 pm), mostly
long and narrow (sub)fusiform to sublageniform hymenial
cystidia, pleurocystidia measuring 51-88 pm (av. 67 pm) x
10—19 pum (av. 13 pum), and intensely yellow-green walls of
the cystidia with 3% KOH. The species can be recognized
by the combination of the above characters and differs in
its ITS sequence from 1. pholiotinoides.

Holotype
GERMANY, Baden-Wiirttemberg, Rhein-Neckar-Kreis,
Mauer, border of Nature-Reserve Sandgrube Grafenrain, TK25
6618/2, alt. 150 m, shady and rather moist wayside with Salix
sp., Quercus robur, 20 Oct. 2017, leg. D. Banpint (holotype STU
SMNS-STU-F-0901703; isotypes priv. herb. D. B. DB20-10-17-1,
TUR-A 209532).

Description

Pileus 15-30 mm wide, at first (sub)campanulate,
later broadly convex, then expanded, when older with
pronounced large umbo, margin at first decurved, later
straight or even uplifted, and then pileus deeply depressed
around the umbo; when young with remnants of a pale
greyish velipellis; colour at the centre warm to bright yel-
low-orange to ochraceous brownish or brown with orange
tinge (Mu 5YR 6/6—6/8; 10YR 7/6-7/8, 6/6—6/8, 5/6-5/8;
7.5YR 6/6—6/8, 5/6-5/8), yellow(ish) towards the mar-
gin; surface at first smooth and glabrous, with very fine
fibres, later subrimulose towards the margin, but fibres
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Fig. 12. Inocybe orioli sp. n. — a. Holotype; scale bar: 1 cm. b. Coll. DB29-9-17-6; scale bar: 1 cm. e. Cheilocystide (holotype); scale
bar: 10 um. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Paracys-
tidia, P1 = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 pm. e. Spores (holotype); scale bar: 10 pm.
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not diverging; no remnants of a cortina observed. Lamel-
lae rather distant (c. 40-50, 1 = 1-3), almost free to nar-
rowly adnate, subventricose, at first pale yellowish, later
pale greyish with yellowish hue; edge fimbriate, whitish
to concolourous. Stipe 4—100 (150) x 2—4 (5) mm, cylin-
drical or curved, sometimes widening towards the apex,
glabrous, yellowish to a different degree depending on the
age of the basidiomata, base covered by whitish tomen-
tum; pruinose on the entire length of the stipe. Context
whitish in the pileus, whitish to pale yellowish in the stipe.
Smell subspermatic, at least when cut. Colour of exsiccata
pileus brown with reddish hue (Mu 7/5YR 4/4—-4/6, 3/4),
lamellae and stipe concolourous or a little lighter in col-
our, no darkening or blackening on drying.

Spores 8.0-10.2 um (av. 9.2 um, SD 0.5 pm) x 4.4—
6.0 um (av. 5.4 pm, SD 0.3 pm); Q=1.4-2.0 (av. 1.7 SD 0.1)
(n = 120 of 3 coll.), smooth, (sub)amygdaloid, often with
a more or less explicit suprahilar depression, apex suba-
cute, sometimes also subpapillate, with indistinct pseu-
doporus. Basidia 21-25 % 7-9 pum, generally 4-spored.
Lamellae edges composed of cheilocystidia and numer-
ous colourless, (sub)clavate, sometimes catenate, thin-
walled paracystidia. Pleurocystidia 51-88 um (av. 67 um,
SD 8 um) % 10-19 um (av. 13 um, SD 2 pm); Q = 3.3-6.9
(av. 5.2, SD 0.9) (n = 45 of 3 coll.), mostly narrow subfusi-
form, sometimes also sublageniform, with a short or longer
neck and short pedicel, apex usually crystalliferous with
small crystals and often appearing “sandy” (i.e., with very
small crystals around the apex), walls up to 3.0 (3.5) pm
thick at the apex, intensely greenish with faint yellowish
hue with 3% KOH. Cheilocystidia similar in appearance
and size. Pileipellis constituted by an epicutis made up of
parallel hyphae 4-10 um wide, with encrusting and parie-
tal brownish to dark brown pigment, subcutis with wider
and paler to colourless elements. Caulocystidia on entire
length of the stipe, 50-80 x 10—15 pm, mostly (sub)fusi-
form to (sub)lageniform, with rather longer neck and short
pedicel, apex usually crystalliferous, walls up to 2.5 pm
thick at the apex, intensely greenish with faint yellow-
ish hue with 3% KOH. Clamp connections abundant in all
tissues.

Habitat and distribution
Inocybe orioli sp. n. was collected in shady and thus
rather moist locations with frondose trees in Germany.
The species corresponds to SH1155135.08FU (3.0%) of the
UNITE database, with only a small number of sequences
from EcM or soil samples from Austria, Estonia and Ger-
many.

Additional specimen examined
GERMANY, Baden-Wiirttemberg, Rhein-Neckar-Kreis,
Langenzell, TK25 6618/2, alt. 170 m, Fagus sylvatica, Corylus
avellana, 29 Sep. 2017, leg. D. BanpINI (SMNS-STU-F-0901733,
dupl. DB29-9-17-6).
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Notes

Inocybe orioli sp. n. is characterized by a bicoloured
pileus with orange-tinged centre and yellowish margin,
pale yellow lamellae when young, mostly long and nar-
row (sub)fusiform to sublageniform hymenial cystidia and
intensely yellow-green walls of the cystidia with 3% KOH.
The species can be mistaken for 1. pholiotionoides, which
differs, e.g., by the minutely squamulose pileus surface
with age, pileus centre often red(dish) with age, less yel-
lowish lamellae and on average longer spores (ROMAGNESI
1979; DB, personal observation; and see below). The same
can be said of I fissuratula (LupwiG 2017, EBERHARDT
et al., in prep. The sister species /. carissima differs by
its habitat in boreal-subalpine Picea forests, less intense
pileus colours and on average smaller spores. Inocybe
alcis can be distinguished from /. orioli, e.g., by a much
darker, often red-brown centre of the pileus with less pale
margin, at first strikingly whitish lamellae and on aver-
age larger spores. Inocybe ionochlora has a violet stipe
near the apex and on average longer but narrower spores
(RomacNEst 1979; Banpint et al. 2013). Inocybe muricel-
lata differs from 1. orioli, e.g., by the tomentose-lanose,
subquamulose to squarrose pileus surface, at first whit-
ish lamellae, on average shorter spores and shorter hyme-
nial cystidia (BrREsapoLA 1905; Kuyper 1986; STANGL 1989;
DB, personal observation). The pileus of the recently
described 1. pallidolutea is pale ochraceous to yellowish
(sub)squamulose and the stipe pinkish to reddish in the
upper part according to the protologue, the spores are
on average smaller and the reaction of the cystidia walls
with KOH is weaker (CARTERET & REUMAUX 2017; BANDINI
et al. 2022a). The most similar taxon in terms of its ITS
sequence is /. carissima, but the similarity is only around
90%, followed by 1. pholiotinoides with 89%. The species
clade of 1. orioli, including two environmental sequences,
received full support in Fig. 1.

Inocybe pholiotinoides Romagn. Beih. Sydowia 8:
355 (1979) (Figs. 13, 22¢)

Selected descriptions and iconography: Romacnest (1979);
KuypER (1986); JacoBssoN & Larsson (2012; as “I. muricellata™);
Lupwic (2017).

Description

Pileus 5-30 mm wide, at first mostly (sub)conical,
later broadly conico-convex, convex or expanded, with
a more or less pronounced, large umbo, margin slightly
incurved, later decurved, straight or even uplifted, and
then pileus depressed around the umbo; young basidio-
mata usually without, sometimes with very faint traces
of a pallid velipellis at the umbo; colour bright yellow-
ochraceous, sometimes dull ochraceous (Mu 5YR 5/6—
5/8; 7.5YR 6/8, 5/6-5/8; 10YR 6/6—6/8), but often orange,
orange-coppery to more or less intensely reddish to red
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Fig. 13. Inocybe pholiotinoides — a. Coll. SMNS-STU-F-0901702; scale bar: 1 cm. b. Coll. DB5-10-18-1; scale bar: 1 cm. ¢. Cheilo-
cystidia (coll. SMNS-STU-F-0901702); scale bar: 10 um. d. Microscopic characters (coll. SMNS-STU-F-0901702); Ca = Caulocys-
tidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 pm,
scale bar cystidia: 50 um. e. Spores (coll. DB5-10-18-1); scale bar: 10 pm.
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at the centre, therefore appearing bicoloured; surface
at first almost glabrous to very fine felty with minutely
fine fibres, soon breaking up with very small excoriate,
sometimes subsquarrose small areolate diffracted fibres
outside the centre, and appressed finely fibrillose at the
margin; no remnants of a cortina observed. Lamellae
rather distant (c. 20-30 (35), 1 = 1-3), adnate to broadly
adnate with (sub)decurrent tooth, subventricose, at first
whitish with faint greyish hue, beige, greyish with yel-
lowish tinge to intensely ochraceous with orange tinge
or ochraceous brownish with olive tinge; edge fimbriate,
whitish to concolourous. Stipe 25-60 x 1-3 mm, cylindri-
cal or curved, base thickened to (sub)bulbous, glabrous,
at first whitish, dingy whitish, beige with faint yellowish
hue to yellowish ochraceous, sometimes with fine, darker
fibres; pruinose on entire length of the stipe. Context whit-
ish in the pileus, whitish to yellowish or faintly reddish
in the stipe, somewhat darker in the cortex of the stipe.
Smell (sub)spermatic, at least when cut. Colour of exsic-
cata pileus brown with coppery to reddish hue (Mu 5YR
4/4—-4/6; 7.5YR 4/4—4/6), lamellae concolourous or a little
lighter or darker in colour, stipe a little paler, no darkening
or blackening with drying.

Spores 8.6—10.9 um (av. 9.7 um, SD 0.5 pm) % 4.9—
6.2 um (av. 5.5 um, SD 0.2 um); Q = 1.5-2.1 (av. 1.8,
SD 0.1) (n = 120 of 3 coll.), smooth, (sub)amygdaloid,
often with more or less explicit suprahilar depression,
apex subacute, subobtuse, in some collections with indis-
tinct pseudoporus. Basidia 24-28 x 7-9 um, generally
4-spored, but in some collections also 2-spored and then
spores up to 12.5 um and sometimes almost laceroid in
shape. Lamellae edges composed of cheilocystidia and
numerous colourless to ochraceous brownish to brown-
ish, (sub)clavate, thin-walled paracystidia. Pleurocystidia
53-90 um (av. 74 pm, SD 9 pm) x 10-29 um (av. 16 pm,
SD 3 um); Q = 2.6-7.2 (av. 4.6, SD 1.0) (n = 45 of 3 coll.),
mostly (sub)fusiform, also (sub)utriform, often with rather
long neck, with short or longer pedicel, sometimes with
roundish base, apex usually crystalliferous, walls up to
3.5 (5.0) um thick at the apex, intensely yellow-green with
3% KOH, often filled with amorphous content of almost the
same or darker colour. Cheilocystidia similar in appear-
ance and size. Pileipellis constituted by an epicutis made
up of parallel hyphae 5-14 pm wide, with barely encrust-
ing and parietal yellowish to yellow-ochraceous pigment,
subcutis with wider and paler to colourless elements. Cau-
locystidia on entire length, 50-90 x 10—15 pum, shaped
like hymenial cystidia, but often somewhat misshaped and
often with slightly undate walls, walls up to 2.0 um thick
at the apex, intensely yellow-green with 3% KOH; inter-
mixed with numerous (sub)clavate to subglobose caulopara-
cystidia. Clamp connections abundant in all tissues.
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Habitat and distribution

Inocybe pholiotinoides is mostly found in deciduous
forests, often with Carpinus betulus and Corylus avel-
lana, but also with Quercus spp., Tilia cordata and Salix
spp. In South Scandinavia it is most frequently encoun-
tered in calcareous Corylus woodlands. In montane Cen-
tral Europe it may occur also in Abies alba forests (which
often include deciduous forest species). The species seems
widespread and not rare, as verified by ITS sequences
from montane Central Spain, via Austria-Germany to the
boreo-nemoral zone of South Scandinavia.

Type specimen examined

Holotype (Fig. 22c): FRANCE, La-Neuville en Hez
(Oise), in moss on sandy soil, at a moist wayside, 20 Sep. 1958,
H. RomacnEst (PC, Romagnesi n° 58.298). Spores 8.5-11.4 um
(av. 9.5 um, SD 0.6 pm) x 4.8—6.0 um (av. 5.4 um, SD 0.3 pm);
Q = 1.5-2.0 (av. 1.8, SD 0.1) (n = 40), smooth, (sub)amyg-
daloid, with (sub)acute apex. Basidia 4-spored. Pleurocyst-
idia 52—88 pum (av. 68 um, SD 9 um) x 12-18 um (av. 14 pm,
SD 2 um); Q = 4.0-5.8 (av. 4.9, SD 0.5) (n = 15), mostly (sub)-
fusiform, apex usually crystalliferous, walls up to 2.0 (2.5) um
thick at the apex, yellow-green with 3% KOH. Cheilocystidia
somewhat more variable in shape and size. Paracystidia (sub)-
clavate, sometimes in intermediate states with slightly thickened
walls. Caulocystidia on entire length of the stipe, similar in size
and appearance to hymenial cystidia, sometimes with somewhat
undate neck, intermixed with oblong (sub)clavate cauloparacys-
tidia [type-study by J. V].

Selected additional specimens examined

AUSTRIA, Oberosterreich, Braunau am Inn, Oberrothen-
buch, ,,Riviera®, OK25V 3321-Ost, alt. 355 m, riparian forest,
26 Jul. 2018, leg. D. Banbint (DB26-7-18-26). GERMANY,
Baden-Wiirttemberg, Rhein-Neckar-Kreis, ~Wiesenbach,
TK25 6618/2, alt. 170 m, Corylus avellana, Fagus sylvatica,
Betula pendula, 28 Sep. 2012, leg. D. Banpint (DB28-9-12-14).
Baden-Wiirttemberg, Rhein-Neckar-Kreis, Bammental, TK25
6618/2, alt. 130 m, Alnus glutinosa, Salix sp., 3 Sep 2014, leg.
D. Banpint (SMNS-STU-F-0901702, dupl. DB3-9-14-1). Baden-
Wiirttemberg, Ortenaukreis, Sasbachwalden, Brandmatt, TK25
7314/1, alt. 800 m, Abies alba, Picea abies, 14 Sep. 2014, leg.
D. Banpint (SMNS-STU-F-0901694, dupl. DB14-9-14-3). Nord-
rhein-Westfalen, Bonn, TK25 5208/3, Carpinus betulus, 23 May
2013, leg. B. OkertiEL (DB23-5-13-1b).- Nordrhein-Westfalen,
Olpe, Attendorn, Biggesee, TK25 4913/1, alt. 363 m, Salix sp.,
Alnus glutinosa, 5 Oct. 2018, leg. D. Banpint (DBS-10-18-1).
Nordrhein-Westfalen, Mairkischer Kreis, Plettenberg, TK25
4813/1, alt. 270 m, Salix sp., Alnus glutinosa, Carpinus betulus;
6 Oct. 2018, leg. D. Banpint (DB6-10-18-25). SPAIN, Madrid,
La Acebeda, 3.616842 / 41.088434, alt. 1195 m, Corylus avel-
lana, Quercus pyrenaica, 25 Jun. 2018, leg. A. Diaz-FERNANDEZ,
G. CoEeLLO-YUSTE, L. BARRIO-DE LA PENA & F. J. RODRIGUEZ-
Cawmpo (DB 25-6-18-Rodr.-Campo).

Notes
Inocybe pholiotinoides usually has a bright yellow-
ochraceous, at the centre often more or less intense orange
to orange-coppery to reddish or red pileus colour. The
pileus surface is at first glabrous to very finely felty with
minutely fine fibres, but soon breaking up with very small
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squamules or excoriate around the centre and appressed,
finely fibrillose at the margin. The stipe is entirely pruin-
ose and the hymenial cystidia are mostly (sub)fusiform,
often with a rather long neck and with intense reaction to
3% KOH. It often grows on calcareous, somewhat humid
terrain with frondose trees. It is macroscopically, micro-
scopically and also genetically closely related to /. alcis
sp. n. (see above).

Since we could not borrow the type material of . pho-
liotinoides from PC, and in the absence of a type sequence,
we had to rely on the morphological examination previ-
ously done by J. Vauras and the quite detailed original
description by RomacNEst (1979) to decide which of the
species in the group is the “true” I pholiotinoides and
which one is a new species. Our concept of 1. pholio-
tinoides, described above, is based on the colour of the
pileus, which according to RomaGNEst is a “bel ocre roux a
ocre brunatre” with the centre generally of a more or less
intense red (“roux”), and pileus towards the margin break-
ing up in somewhat excoriate small “plaques”, which is
quite typical for our collections of what we think is 1. pho-
liotinoides—while this is not the case with 1. orioli. In addi-
tion, the pilei of 1. orioli are usually paler in colour, and the
spores are on average somewhat shorter than those of the
holotype of I. pholiotinoides and of our own collections of
what we consider to be 1. pholiotinoides. To judge from our
own data, it seems that 1. pholiotinoides is more frequent
than 1. orioli. Inocybe pholiotinoides in the sense of collec-
tion STU SMNS-STU-F-0901702 is a quite common spe-
cies, in South Scandinavia as well as in Germany or Spain.
The pileus colour of I. carissima is less intense, the surface
smoother and the spores on average smaller. The pileus
colour of I. alcis sp. n. is darker, the surface smoother, the
lamellae at first strikingly white and the spores on average
wider. In Fig. 1, the clade of I pholiotinoides is supported
by 97%/100%/1; the species is reciprocally monophyletic
inrelation to /. alcis, which has the most similar ITS (97%).
It should be noted that the present species has been inter-
preted as 1. muricellata by Ellen Larsson and other Scan-
dinavian authors (see, e.g., JACOBSSON & LaARrssoN 2012).
Inocybe muricellata can be distinguished by often abun-
dant velipellis, usually tomentose-lanose to entirely (sub)-
squarrose pileus surface and usually lacking yellow tinges
on the stipe and pileus (margin).

Inocybe rangiferi Bandini, Vauras & B. Oertel, sp. n.
(Fig. 14; MycoBank: MB 845168)

Etymology
Named “rangiferi” after the reindeer (Rangifer tarandus),
because the species was found in an area where reindeer occur.

Diagnosis
Inocybe rangiferi sp. n. has a rather stout habit in com-
parison with its small size, streaky brown to at the cen-

tre dark brown pileus colour, almost glabrous to minutely
rim(ul)ose or minutely innately fibrillose pileus surface,
stipe pruinose only near the apex, irregular protruding
nodulose spores measuring 8.5-11.2 um (av. 9.9 pm) x
6.0-8.0 um (av. 6.9 um) and on average rather short,
mostly (sub)fusiform hymenial cystidia, pleurocystidia
measuring 41-64 pm (av. 52 pm) x 11-21 pm (av. 15 pm).
It can be recognized by the combination of the above char-
acters and differs in its ITS sequence from other super-
ficially similar species, such as /. proximella.

Holotype
FINLAND, Koillismaa, Kuusamo municipality, Liikasen-
vaara, Jakdlaniemi, WGS84: 66.2924, 29.6244, margin of a small
sandy road, on sandy, somewhat calcareous soil near Pinus syl-
vestris, alt. 140 m, 17 Aug. 2015, leg. J. Vauras, D. Banpint &
B. OerTEL (holotype TUR-A 203299, JV31300; isotypes STU
SMNS-STU-F-0901252, priv. herb. D. B. DB17-8-15-21).

Description

Pileus 4-22 mm wide, at first (sub)conical, later coni-
co-convex or expanded, with pronounced umbo, margin
at first incurved, later decurved; with faint remnants of
a greyish velipellis at the centre of the pileus, visible often
as very small patches; colour brown to dark brown with
reddish hue (Mu 7.5YR 4/4—4/6; S5YR 4/4—4/6), darker at
the centre and somewhat streaky, with darker fibres on
paler ones; surface at first almost glabrous, later minutely
rim(ul)ose or minutely innately fibrillose; young basidio-
mata with faint remnants of a pale cortina. Lamellae mode-
rately crowded to subdistant (c. 30-50, 1 = 1-3), adnate,
(sub)ventricose, at first beige with greyish hue, later
brownish-greyish to red-brown; edge fimbriate, whitish to
concolourous. Stipe 15-35 % 1-5 mm, cylindrical, when
young covered with pale tomentum, later longitudinally
striate to (almost) glabrous, pale brownish to brown with
reddish hue; sparely pruinose only near the apex of the
stipe. Context whitish in the pileus and the stipe, faintly
brownish in the cortex of the stipe. Smell acidulous, aro-
matic. Colour of exsiccata pileus dark brown with faint
reddish hue (Mu 5YR 3/3-3/4; 7.5YR 3/4), lamellae and
stipe concolourous or a little lighter in colour, no darken-
ing or blackening on drying.

Spores 8.5-11.2 um (av. 9.9 um, SD 0.6 um) x 6.0—
8.0 um (av. 6.9 pm, SD 0.4 um); Q = 1.2-1.6 (av. 1.4,
SD 0.1) (n = 80 of 2 coll.), nodulose with 8—12 irregular
protruding obtuse nodules. Basidia 23-29 x 7-10 um,
generally 4-spored. Lamellae composed of cheilocysti-
dia and numerous colourless, (sub)clavate thin-walled,
sometimes in intermediate states and then slightly thick-
walled paracystidia. Pleurocystidia 41-64 pm (av. 52 pum,
SD 5 pm) x 11-21 pm (av. 15 pm, SD 2 pm); Q =2.7-4.3
(av. 3.5, SD 0.4) (n = 30 of 2 coll.), mostly broadly (sub)-
fusiform, sometimes (sub)utriform or subclavate, usually
without neck and with short pedicel, at the apex generally
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Fig. 14. Inocybe rangiferi sp. n. — a. Holotype; scale bar: 1 cm. b. Coll. TUR-A 204103 (photo: J. VAURAS); scale bar: 1 cm. ¢. Chei-
locystidia (holotype); scale bar: 10 pm. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch =
Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 pm, scale bar cystidia: 50 pm. e. Spores
(Coll. TUR-A 204103); scale bar: 10 pm.
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wide, apex usually crystalliferous, walls up to 1.5 (2.0) pm
thick at the apex, pale yellowish-greenish with 3% KOH.
Cheilocystidia similar in size, but somewhat more varia-
ble in shape. Pileipellis constituted by an epicutis made
up of parallel hyphae 4—15 pm wide, with encrusting and
parietal brownish pigment, subcutis with wider and paler
to colourless elements. Caulocystidia only near the apex
of the stipe, 40—65 x 10-25 pum, ventricose and somewhat
misshaped (sub)fusiform or slender subclavate, without or
with only short neck and pedicel, apex crystalliferous or
not, walls up to 1.0 (1.5) um thick at the apex, pale yellow-
ish-greenish with 3% KOH; intermixed with subclavate
cauloparacystidia. Clamp connections abundant in all
tissues.

Habitat and distribution

Inocybe rangiferi sp. n. was collected by us in north-
cast Finland, in a sandy area next to Pinus sylvestris.
The species corresponds to UNITE SH1223194.08FU
(3.0%), including only one sequence from a specimen
from Canada (HQ604258) under the name of “I. striata”,
as well as two sequences of soil samples from Estonia,
which might belong to this species. We consider /. rangi-
feri a rare species.

Additional specimen examined
FINLAND, Koillismaa, Kuusamo municipality, Liika-
senavaara, Jakéldniemi, Pinus sylvestris, 24 Aug. 2016, leg.
J. Vauras (TUR-A 204103, JV31661F, dupl. SMNS-STU-
F-0901725, dupl. priv. herb. D. B. DB24-8-16-2-Vauras).

Notes

Inocybe rangiferi sp. n. is characterized by a rather
stout habit in comparison with its small size, a streaky
brown to at the centre dark brown pileus colour, almost
glabrous to minutely rim(ul)ose or minutely innately
fibrillose pileus surface, stipe pruinose only near the
apex, nodulose spores with irregular protruding nodules,
and on average rather short, mostly (sub)fusiform hyme-
nial cystidia. Both examined collections are very simi-
lar in all these details. The species may be mistaken for
1. proximella P. Karst. which may have a similar mac-
roscopic aspect. It differs from 1. rangiferi, e.g., by the
missing velipellis, stipe becoming dark brown to almost
blackish brown in the lower half with age, larger hymenial
cystidia, and habitat with Picea abies (see, e.g., KARSTEN
1883; StancL 1989; KokkoNEN & VAURAS 2012; FERRARI
et al. 2014; LubwiG 2017). Inocybe bufonia Kokkonen &
Vauras can be distinguished, e.g., by the less glabrous
pileus surface, often with age areolate pileus centre and
much smaller spores (KokkoNEN & Vauras 2012); 1. gla-
brodisca can be distinguished, e.g., by the paler pileus
colour, much smaller spores and longer hymenial cys-
tidia (Orton 1960; StancL 1989; FerrAri 2006); and
I johannae can be distinguished, e.g., by the less glabrous

pileus surface, narrower, oblong to rectangular or trape-
zoid polygonal or subentolomoid spores and larger hyme-
nial cystidia (KUHNER 1988; KOKKONEN & VAURrAs 2012).
Inocybe napipes differs, e.g., by the napiform bulb and
shorter spores with more strongly protruding nodules as
well as growth mostly in moist ground with Picea abies
(LANGE 1917; StancL 1989; FErRrRARI 2006; LupwiG 2017),
while in Finland it is found also with Betula. Inocybe sub-
giacomi C.L. Cripps, Vauras & E. Larss. can be distin-
guished from 1. rangiferi, e.g., by the missing velipellis,
longer, often almost rectangular, almost sinuate or suben-
tolomoid spores and longer hymenial cystidia (Cripps et al.
2019b), and from /. acuta Boud., by, e.g., a (sub)bulbous
base of stipe, hymenial cystidia with often (sub)capitate
apex, mostly rather narrow (sub)cylindrical or (sub)-
fusiform caulocystidia mixed with thin-walled elements
often with protuberances, and moist habitat with Salix
(Bounikr 1917; KokkoNEN & Vauras 2012). In terms of the
ITS region, Inocybe rangiferi is, with only 93% similar-
ity, most closely but only fairly distantly related to 1. prox-
imella. The two species are sisters in Fig. 1 and 1. rangiferi
received 95%/100%/1 support. This comparatively low
support might have been caused by missing data. For
I. proximella, we only had ITS data available.

Inocybe ravenelii Massee [as “raveneli”’], Revue mycol.,
Toulouse 18: 485 (1904)
(Fig. 22d)

Description and iconography: Massek (1904).

Type specimen examined

Holotype: UNITED STATES, Georgia, Darien, damp
places, 14 Apr. 1878, leg. Ravenel (K(M): 264841). Spores 10.4—
14.5 pm (av. 12.3 pm, SD 1.0 pm) x 5.0-6.6 um (av. 5.8 pm,
SD 0.4 um); Q=1.8-2.7 (av. 2.1, SD 0.2) (n = 40), smooth, mostly
oblong (sub)ellipsoid, but also (sub)cylindrical or sublaceroid,
with obtuse apex. Basidia 4-spored. Pleurocystidia 38—56 pm
(av. 49 um, SD 5 pm) x 14-19 pm (av. 16 pm, SD 2 pm); Q =
2.5-4.0 (av. 3.1, SD 0.4) (n = 15), mostly (sub)fusiform or sub-
utriform, apex usually crystalliferous, walls up to 2.0 (3.0) um
thick at the apex, yellowish-greenish with 3% KOH. Cheilocys-
tidia similar in appearance and size. Paracystidia not observed.
Caulocystidia not studied (to preserve the material).

Notes

In the protologue, MasseEe describes the pileus as hav-
ing an acute umbo, the colour as brown and the pileus sur-
face as silky-floccose, the stipe as hollow and of the same
colour or paler as the pileus, and the spores as elliptic-
oblong, obliquely apiculate with a size of 15 (18) x 5 um,
and the cystidia as thin-walled fusoid or subventricose
(Massee 1904). This description may point to a species
of the “lacera-helobia-group”, an assumption which was
confirmed by the examination of the holotype. KAUFFMAN
(1924) synonymized the species with 1. lacera. The shape
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and size of the hymenial cystidia suggests that the spe-
cies is morphologically related to 1. helobia. Inocybe helo-
bia differs from I. ravenelii by the often (sub)ellipsoid
spores and cystidia with wider and often roundish apex,
while the spores of 1. lacera and I. moravica are narrower
on average and the hymenial cystidia longer with at least
sometimes a mammiform apex. We were not permitted to
extract DNA from the type.

Inocybe sepiana Bandini, Dondl & Dima, sp. n.
(Fig. 15; MycoBank: MB 845169)

Etymology
Named “sepiana” (from Latin “sepia”, “ink’) because of the
blackish rim at the base of the stipe.

Diagnosis

Inocybe sepiana sp. n. has rather small basidiomata,
a usually blackish-brown pileus centre with age, tomen-
tose to (sub)lanose or squamulose pileus surface, entirely
pruinose stipe the base of which is blackish-brown at the
rim, nodulose, often rather wide and differently shaped
spores measuring 9.2—12.9 um (av. 10.8 pm) x 5.9-9.7 um
(av. 7.6 um), often (sub)capitate hymenial cystidia, pleu-
rocystidia measuring 30—83 pm (av. 57 um) x 15-29 um
(av. 20 pm), and it is to be found on calcareous gravelly
or sandy terrain. The species can be recognized by the
combination of the above characters and differs in its ITS
sequence from /. tiliae and other similar species.

Holotype
GERMANY, Bayern, Garmisch-Partenkirchen, Mitten-
wald, TK25 8533/2, alt. 880 m, Pinus mugo, Dryas octopetala,
Helianthemum nummularium, 10 Sep. 2019, leg. D. BANDINI
(holotype STU SMNS-STU-F-0901687; isotypes priv. herb.
D. B. DB10-9-19-16, TUR-A 209533).

Description

Pileus 5-20 (25) mm wide, at first (sub)campanulate
to subglobose, later broadly convex or expanded, without
or with only a faint, large umbo, margin at first slightly
incurved, later decurved to straight or even uplifted, and
then pileus depressed around the umbo; young basidio-
mata with faint pale greyish remnants of a velipellis; col-
our nut-brown to dark brown, sometimes with a coppery
or faintly reddish hue (Mu 10YR 5/6-5/8, 4/3—4/6, 3/4—
3/6; 7.5YR 5/4-5/6, 4/4—4/6), at the centre usually becom-
ing blackish-brown with age; surface finely tomentose
when young, soon finely lanose to lanose or (sub)squam-
ulose with appressed or subquarrose fibre bundles, some-
times villose; at the centre diffracted to areolate diffracted
with age; no remnants of a cortina observed. Lamel-
lae moderately crowded to subdistant (c. 30—45, 1 = 1-3),
somewhat thickish, sometimes uneven, mostly broadly
adnate, sometimes with subdecurrent tooth, (sub)ventri-
cose, at first ivory-coloured, then greyish-brownish or pale
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brownish with ochraceous hue to brown with greyish hue,
sometimes with rusty patches; edge fimbriate, whitish to
concolourous. Stipe 20—40 x 2—4 mm, mostly cylindri-
cal, sometimes slightly curved, base even to faintly thick-
ened or with a small bulb, glabrous, at first beige, later
pale brownish, ochraceous brownish, also reddish brown,
sometimes darker to dark brown in some parts; pruinose
on the entire length, but in many basidiomata difficult to
observe in the lower half of the stipe because of the pruina
often being rubbed off by sand or gravel. Context whit-
ish to cream-coloured in the pileus, pale flesh-coloured
to reddish in the stipe, especially at the apex and in the
cortex of the stipe, rim of the base of the stipe blackish
brown. Smell spermatic, at least when cut. Colour of exsic-
cata pileus dark brown (Mu 10YR 3/3-3/6), lamellae and
stipe concolourous or a little lighter in colour, no darken-
ing or blackening on drying.

Spores 9.2—12.9 um (av. 10.8 pum, SD 0.8 pm) x 5.9—
9.7 um (av. 7.6 um, SD 0.8 um); Q=1.0-1.9 (av. 1.4, SD 0.2)
(n= 120 of 3 coll.), nodulose, from isodiametric to oblong,
quite different in shape, with 8—12 often only weakly pro-
truding obtuse nodules, always also some spores with one
more protruding nodule, and also always spores which
are almost merely entolomoid. Basidia 25-35 x 8§—12 um,
generally 4-spored, but sometimes also 2-spored and then
spores up to 14.5 um. Lamellae edges composed of cheilo-
cystidia and numerous colourless, (sub)clavate to subglo-
bose, thin-walled paracystidia. Pleurocystidia 30—83 pm
(av. 57 pm, SD 11 pum) X 15-29 pm (av. 20 um, SD 4 pm);
Q = 1.7-4.5 (av. 3.0, SD 0.7) (n = 45 of 3 coll.), mostly
(sub)utriform to subfusiform, also (sub)cylindrical, sel-
dom (sub)clavate, transition between bulge and neck
often clearly demarcated, often (sub)capitate, usually with
only a short neck or even without neck, at the apex usu-
ally wide, mostly with only a short pedicel, apex usually
crystalliferous, walls up to 3.0 (3.5) um thick at the apex,
yellowish-greenish with 3% KOH. Cheilocystidia simi-
lar in size, but somewhat more variable in shape. Pileipel-
lis constituted by an epicutis made up of parallel hyphae
5—14 um wide, with encrusting and parietal dark brown
pigment, subcutis with wider and paler elements. Cau-
locystidia on entire length of the stipe, but often sparely
towards the base due to being rubbed off by sand/gravel,
30-55 x 15-20 pm, (sub)fusiform to (sub)utriform, (sub)-
cylindrical or even (sub)clavate, apex usually crystallifer-
ous, walls up to 2.5 pm thick at the apex, yellowish-green-
ish with 3% KOH; intermixed with slightly thick-walled,
oblong (sub)cylindrical elements and numerous (sub)clavate
to subglobose cauloparacystidia. Clamp connections abun-
dant in all tissues.

Habitat and distribution
Inocybe sepiana sp. n. was collected by us in Germany
and Austria, always on calcareous, sandy to gravelly soil
on the banks of rivers or lakes, in a quite special and rare
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Fig. 15. Inocybe sepiana sp. n. — a. Holotype; scale bar: 1 cm. b. Coll. DB9-9-17-19; scale bar: 1 cm. ¢. Cheilocystidia (coll. DB9-6-
12-E15-Eimann); scale bar: 10 pm. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilo-
cystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 pm. e. Spores (holotype);
scale bar: 10 pm.
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habitat where the little ringed plover (Charadrius dubius)
nests. In most cases Pinus and often also Salix were pre-
sent. There are no sequences of collections, EcM or soil
samples in GenBank or the UNITE database.

Additional specimens examined

AUSTRIA, Tirol, Reutte, Weillenbach, border of river
Lech, OK25V 2214-Ost, alt. 760 m, Salix sp., Juniperus sp.,
Dryas octopetala, Pinus sylvestris, Alnus sp., 7 Sep. 2017, leg.
D. Banbint (SMNS-STU-F-0901718, dupl. DB7-9-17-6).- Tirol,
Reutte, Forchach, OK25V 2215-West, alt. 910 m, Salix sp.,
11 Sep. 2018, leg. D. Banpint (DB11-9-18-11).- Tirol, Reutte,
Rieden, border of river Lech, OK25V 2215-West, alt. 890 m,
Salix sp., Pinus sylvestris, 21 Sep. 2018, leg. D. Banpint (DB21-
9-18-16). GERMANY, Baden-Wiirttemberg, Markgréflerland,
GriBheim, TK25 8111/1, alt. 208 m, Populus tremula, 12 Oct.
2014, leg. H. OBeNaUER (DB12-10-14-1-Obenauer).- Bayern,
Garmisch-Partenkirchen, Griesen, Naidernach, TK25 8531/2,
alt. 835 m, Salix sp., Pinus mugo, Pinus sylvestris, Picea abies,
9 Sep. 2011, leg. M. DonpL (SMNS-STU-F-0901688, dupl. DB9-
9-11-Dondl).- Bayern, Garmisch-Partenkirchen, Werdenfelser
Land, TK25 8434/7, Picea abies, Salix sp., 9 Jun. 2012, leg. P. &
W. EmvanN (KR-M-0038099, dupl. DB9-6-12-E14-Eimann,).-
Bayern, Bad Tolz-Wolfratshausen, Vorderril3, TK25 8434/2, alt.
810 m, Salix sp., Alnus sp., 23 Jun. 2012, leg. M. DonpL (DB23-6-
12-Dondl).- Bayern, Garmisch-Partenkirchen, Mittenwald, near
Scharnitz, TK25 8533/3, alt. 940 m, Juniperus sp., Pinus mugo,
Dryas octopetala, 9 Sep. 2017, leg. D. Banpmnt (SMNS-STU-
F-0901705, dupl. DB9-9-17-19).- Bayern, Garmisch-Parten-
kirchen, Mittenwald, TK25 8533/3, alt. 920 m, Pinus sylvestris,
Pinus mugo, Dryas octopetala, 12 Sep. 2017, leg. D. BaNDINI
(DB12-9-17-16).- Ibidem, at some distance from former location,
alt. 880 m, Pinus mugo, Dryas octopetala, Helianthemum num-
mularium, 10 Sep. 2019, leg. D. Banpini (DB10-9-19-12).- Ibi-
dem, at some distance from former location, alt. 880 m, Pinus
mugo, Dryas octopetala, Helianthemum nummularium, 10 Sep.
2019, leg. D. Banpini (DB10-9-19-13).- Ibidem, at some distance
from former location, alt. 880 m, Pinus mugo, Dryas octopetala,
Helianthemum nummularium, 10 Sep. 2019, leg. D. BaNDINI
(DB10-9-19-17).- Ibidem, at some distance from former loca-
tion, alt. 880 m, Pinus mugo, Dryas octopetala, Helianthemum
nummularium, 10 Sep. 2019, leg. D. Banpini (DB10-9-19-18).-
Ibidem, at some distance from former location, alt. 880 m, Pinus
mugo, Dryas octopetala, Helianthemum nummularium, 10 Sep.
2019, leg. D. Banpint (DB10-9-19-19).

Notes

Inocybe sepiana sp. n. is characterized by rather small
basidiomata, a usually blackish-brown pileus centre with
age, tomentose to (sub)lanose or squamulose pileus sur-
face, entirely pruinose stipe the base of which is blackish
brown at the rim, nodulose, often rather wide and differ-
ent shaped spores, often (sub)capitate hymenial cystidia
and habitat on calcareous gravelly or sandy terrain, e.g.,
at the edge of alpine rivers. Because of the blackish rim
at the stipe base, /. sepiana may on first sight be mistaken
for I javorkae, which differs from 1. sepiana, however,
by the larger basidiomata, sticky pileus surface thus often
almost entirely covered by sand, more elongate and larger
spores and larger hymenial cystidia. Furthermore, the
base of the stipe of I javorkae is externally dark brown
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to almost blackish as if it had been stuck in dark wet mud,
but there is no small blackish brown rim, best visible when
cut, as is the case with 1. sepiana. Inocybe dunensis can
be found in the same habitat, but it can be distinguished
from I sepiana, e.g., by larger basidiomata, no black-
ish brown rim at the stipe base, more elongate and larger
spores and not subcapitate hymenial cystidia (see above
and below). Inocybe decipiens has no blackish brown rim
at the stipe base, more elongate and larger spores and non-
subcapitate hymenial cystidia (BrResapoLa 1892; Bizio &
MARCHETTI 1997, 1998; and see above). Inocybe pseudohi-
ulca Kithner differs, e.g., by larger basidiomata, no black-
ish brown rim at the stipe base, on average larger spores
and non-subcapitate hymenial cystidia as well as a differ-
ent habitat with Picea abies (KUHNER 1933; Horak 1987,
as “Astrosporina pseudohiulca™), and I. nobilis differs,
e.g., by larger basidiomata, no blackish brown rim at the
stipe base, on average shorter spores and a different habi-
tat, often with Picea abies (HEmm 1931, as “I. fibrosa var.
nobilis”; ALgssio 1980; DB, personal observation). /no-
cybe favrei Bon can be distinguished from 7. sepiana, e.g.,
by the often more reddish brown pileus colour, no blackish
brown rim at the stipe base, on average narrower spores
with a different Q-value, and the (sub)boreal or alpine
habitat (Bon 1985; Riva 2009). Finally, /. tiliae Franchi,
M. Marchetti & Papetti, which is genetically the clos-
est related species to . sepiana with 96% identity in the
ITS region, has larger basidiomata, mostly at least near
the apex a reddish-pinkish stipe, no blackish brown rim at
the stipe base, smaller spores, and entirely different hab-
itat, since it is often found in parks with 7ilia or Quercus
(Francwr et al. 2016; DB, personal observation). It is not
entirely clear whether 1. tiliae (95%/100%/1) forms the sis-
ter clade to . sepiana or an unsupported clade including,
among others, what we consider 1. nobilis and the I. decip-
iens collection of BRESADOLA (see above).

Inocybe soluta Velen. Ceské Houby 2: 365 (1920)
(Figs. 16, 21a, 22e¢, g)

Heterotypic synonyms: Inocybe striatorimosa P.D. Orton,
Trans. Br. mycol. Soc. 43(2): 279 (1960); Inocye albofibrillosa
Stangl & Schmid-Heckel in Schmid-Heckel, Forschungsbe-
richte Nationalpark Berchtesgarden 8: 159 (1985).

Selected descriptions and iconography: VELENOVSKY (1920—
1922); Kuyper (1985); StanGL (1989); Bizio & FErrRARI (1999);
ARrMADA et al. (2007); FErRrARI (2014); Lubwic (2017).

Lectotype
[Designated by Kuyper (1985).] CZECH REPUBLIC, at the
ridge of the giant mountains, Jul. 1918, leg. Kavina (PRC bottle
n° 385).

Epitypus hic designatus (MBT 10008604)
GERMANY, Sachsen-Anhalt, Harz, I[lsenburg, near Nature
Reserve Kramershai, TK25 4229/4, alt. c. 800 m, Picea abies,
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Fig. 16. Inocybe soluta — a. Epitype; scale bar: 1 cm. b. Coll. DB11-8-12-1; scale bar: 1 cm. ¢. Cheilocystide (coll. DB11-8-12-1); scale
bar: 10 pm. d. Microscopic characters (epitype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Paracys-
tidia, P1 = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 pm. e. Spores (coll. DB22-8-12-6); scale bar:
10 pm.
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3 Oct. 2012, leg. D. Banpint (STU SMNS-STU-F-0901727; dupl.
priv. herb. D. B. DB3-10-12-8).

Type specimens examined

Lectotype ofl soluta (Fig. 22¢): Spores 5.4-8.3 um (av.
6.8 um, SD 0.6 pm) x 3.9-6.1 pm (av. 5.1 pm, SD 0.4 pm); Q =
1.1-1.6 (av. 1.3, SD 0.1) (n = 40), nodulose, with few obtuse nod-
ules, often only almost with sinuous outline. Basidia 4-spored.
Pleurocystidia 50-73 pm (av. 58 pm, SD 5.8 pm) x 13—18 um
(av. 16 pm, SD 1.3 um); Q = 2.8-4.3 (av. 3.6, SD 0.4) (n = 15),
mostly ventricose (sub)cylindrical, (sub)fusiform or plump sac-
shaped, apex usually without crystals, walls up to 0.5 (1.0) pm
thick, pale yellowish-greenish with 3% KOH. Cheilocystidia
similar in appearance and size. Paracystidia not observed. Cau-
locystidia not observed, because stipe was in a bad condition.

Epitype of I soluta (Fig. 16a, d): Spores 6.2—8.0 um
(av. 7.0 um, SD 0.5 um) x 4.3-6.6 um (av. 5.2 pm, SD 0.5 um);
Q= 1.1-1.6 (av. 1.4, SD 0.1) (n = 40), with few obtuse nodules,
often almost rectangular in outline. Basidia 4-spored. Pleuro-
cystidia 49—79 pm (av. 65 um, SD 8 pm) x 1022 pm (av. 16 pm,
SD 3 um); Q = 3.2-6.4 (av. 4.3, SD 0.9) (n = 15), rather ven-
tricose (sub)cylindrical or (sub)fusiform, sometimes plump sac-
shaped, apex usually without crystals, walls up to 0.5 (1.0) pm
thick, pale yellowish-greenish with 3% KOH. Cheilocystidia
similar in appearance and size. Paracystidia (sub)clavate. Cau-
locystidia only near the extreme apex of the stipe, hyphoid, often
segmented.

Holotype of L albofibrillosa (Fig. 21a): GERMANY,
Bayern, Nationalpark Berchtesgaden, above Watzmannhaus,
TK25 8443/2, alt. 1970 m, with Pinus mugo, 22 Sep. 1982,
leg. H. Scumip-HEckeEL (M-0020039). Spores 5.2-8.0 um (av.
6.8 um, SD 0.7 um) x 44-6.1 pm (av. 4.9 pm, SD 0.3 um);
Q= 1.1-1.6 (av. 1.4, SD 0.1) (n = 40), nodulose, with few differ-
ently and faintly protruding obtuse nodules. Basidia 4-spored.
Pleurocystidia 48—64 pm (av. 58 um, SD 3.8 pum) x 10—16 pm
(av. 12 um, SD 1.6 um); Q = 3.8-6.3 (av. 4.8, SD 0.7) (n = 15),
mostly (sub)cylindrical, also subutriform or sac-shaped, some-
times with slightly undate walls, apex usually crystalliferous,
walls up to 1.0 um thick, pale yellowish-greenish with 3% KOH.
Cheilocystidia similar in appearance and size. Paracystidia not
observed. Caulocystidia mostly hyphoid.

Holotype of I striatorimosa, Fig. 22g: ENGLAND, Sur-
rey, Hindhead, 23 Sep. 1942, leg. A. A. PEarsoN (K(M): 68622).
Spores 6.0-7.8 um (av. 7.0 pm, SD 0.5 pm) x 4.5-6.2 um (av.
5.1 pm, SD 0.4 pm); Q = 1.1-1.6 (av. 1.4, SD 0.1) (n = 40),
nodulose, with few faintly protruding obtuse nodules. Basidia
4-spored. Pleurocystidia 41-65 pm (av. 57 um, SD 7 pm) X
10—15 pm (av. 12 pm, SD 1 pm); Q = 3.7-5.8 (av. 4.6, SD 0.6)
(n = 15), mostly (sub)fusiform, also sublageniform or sac-
shaped, apex without or with few very small crystals, walls up to
0.5 um thick, pale yellowish-greenish with 3% KOH. Cheilocys-
tidia similar in appearance and size. Paracystidia not observed.
Caulocystidia not observed, to prevent damage.

Description

Pileus 10-50 mm wide, at first (sub)conical or subglo-
bose, later convex to expanded, with a more or less prom-
inent large umbo, margin at first strongly involute, later
decurved to straight, and often uplifted when old, and then
depressed around the centre; usually no or only faint rem-
nants of a velipellis observed; colour brown to dark grey-
ish brown, sometimes with darker fibres on paler ones
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(Mu 10YR 4/3—4/6, 3/3-3/6; 7.5YR 3/2-3/4), often almost
blackish brown or even blackish at the centre and there-
fore sometimes intensely contrasting in colour; surface
innately fibrillose, appressed fibrillose, tomentose-fibril-
lose to strongly lanose-fibrillose, at the centre occasionally
verrucous, young basidiomata with abundant brownish
cortina. Lamellae moderately crowded (c. 40—60, 1= 1-3),
narrowly adnate to adnate, even to subventricose, at first
whitish, later brown to dark brown or reddish dark brown,
often somewhat darkening when bruised; edge fimbriate,
whitish to concolourous. Stipe 20-70 x 3—10 mm, cylin-
drical or curved, sometimes widening towards the base,
when young entirely covered with whitish tomentum, later
longitudinally striate to glabrous, pale brown to almost
blackish brown; faintly pruinose only near the extreme
apex of the stipe. Context whitish in the pileus, pale brown
in the stipe, especially in the cortex and at the base of the
stipe. Smell weakly spermatic, at least when cut. Colour
of exsiccata pileus and stipe greyish dark brown to almost
blackish brown (Mu 7.5YR 3/2; 10YR 3/3-3/6, 2/2), lamel-
lae lighter in colour and with an ochraceous tinge, no dark-
ening or blackening on drying.

Spores 51-8.7 um (av. 6.7 um, SD 0.7 pm) x 4.0—
6.6 um (av. 5.0 pm, SD 0.5 um); Q = 1.1-1.6 (av. 1.4,
SD 0.1) (n = 120 of 3 coll.), rather pale, nodulose, some-
times almost rectangular in outline, with 6-9 obtuse
nodules. Basidia 20-30 x 7-10 pum, generally 4-spored.
Lamella edge composed of cheilocystidia and numerous
colourless, (sub)clavate, thin-walled paracystidia. Pleuro-
cystidia 4079 pm (av. 63 pum, SD 7.2 pm) x 10-23 um
(av. 15 um, SD 2.7 um); Q =2.1-6.4 (av. 4.3, SD 0.7) (n =
45 of 3 coll.), mostly (sub)fusiform, also (sub)utriform
or plump sac-shaped, without or with only a short neck,
generally with a rather short pedicel, sometimes with
brownish amorphous content, apex, if at all crystallifer-
ous, with only small crystals, usually thin-walled or up to
0.5 um thick near the apex, but occasionally also walls up
to 1.5 um thick near the apex, pale yellowish-greenish in
3% KOH. Cheilocystidia similar in appearance and size.
Pileipellis constituted by an epicutis made up of parallel
hyphae 6-14 pm wide, often but not always with finely
encrusting and parietal brownish to brown pigment, sub-
cutis with wider and paler to colourless elements. Caulo-
cystidia only near the extreme apex of the stipe, hyphoid,
often segmented, occasionally with brownish amorphous
content. Clamp connections abundant in all tissues.

Habitat and distribution
Inocybe soluta generally prefers mountainous woods
with Picea abies or Abies on acidic, often moist ground,
but it can be found also on dry acidic sandy terrain with
Pinus sylvestris. Our own collections are from Austria,
Germany and Switzerland. The species corresponds to
SH1691880.08FU (1.0%) of the UNITE database, in which
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are assembled some sequences from collections (all labelled
“I. soluta”), EcM or soil samples from Austria, Canada,
Estonia, Finland, Slovakia, Sweden and Switzerland.

Selected additional specimens examined

AUSTRIA, Tirol, Imst, Silz, Kihtai, OK25V 2221-
Ost, Picea abies, 22 Aug. 2012, leg. D. BanpiNt & B. OERTEL
(DB22-8-12-6). Salzburg, Tamsweg, OK25V 3230-Ost, alt.
1510 m, Picea abies, 20 Sep. 2020, leg. D. Banpint (DB20-9-
20-2). GERMANY, Baden-Wiirttemberg, Freudenstadt, Baiers-
bronn, Hornisgrinde, Nature Reserve Wilder See, TK25 7415/1,
alt. 914 m, Picea abies, 13 Sep. 2014, leg. D. BanpiNI (KR-M-
0042245, dupl. DB13-9-14-13). Bayern, Freyung-Grafenau,
St. Oswald-Riedlhiitte, Stadtschneiderseige, TK25 7046/4, alt.
720 m, moist terrain near brook with Picea abies, Fagus sylvat-
ica, Abies alba, 17 Aug. 2016, leg. P. PUwerT (DB17-8-16-17).
Bayern, Regen, Lindberg, Zwiesler Waldhaus, Ruckowitzhénge,
TK25 6845/4, alt. c. 900 m, moist terrain with Picea abies,
Fagus sylvatica, Abies alba, 20 Aug. 2016, leg. D. BaNDINI,
C. BissLer, C. Hann, J. CuristaN & B. OerTEL (DB20-8-16-
40). Bayern, Kelheim, Abensberg-Offenstetten, TK25 7137/3,
alt. c. 380 m, Pinus sylvestris, Pseudotsuga menziesii, 9 Oct.
2017, leg. D. Banping, B. OerTeL & J. CHristan (DB9-10-17-
12). Nordrhein-Westfalen, Hochsauerlandkreis, Meschede, near
Nature Reserve Lattenberg, TK25 4515/3, alt. 435 m, Picea pun-
gens, 7 Oct. 2018, leg. D. Banpint & J. CHristan (DB7-10-18-
1). Rheinland-Pfalz, Kaiserlautern, Frankenstein, TK25 6513/4,
alt. c. 380 m, near brook with Carpinus betulus, Fagus sylvat-
ica, 11 Aug. 2012, leg. D. Banpint & B. OerTEL (SMNS-STU-
F-0901719, dupl. DB11-8-12-1). Sachsen-Anhalt, Harz, Oberharz
am Brocken, Kramershai, TK25 4229/4, alt. 660 m, Picea abies,
3 Oct 2012, leg. D. Banpint (SMNS-STU-F-0901716, dupl. DB3-
10-12-1). SWITZERLAND, Graubiinden, Engadin, above Muot-
tas Muragl, near Pontresina, TK25 1257/2, alt. 2620 m, Salix
herbacea, 31 Aug. 2016, leg. B. OerTEL (DB31-8-16-3D).

Notes

The lectotype of I soluta was preserved in a bottle
with formaldehyde mixed with species of other genera;
pieces putatively belonging to the same collection had to
be separated out from a kind of sludge at the bottom of the
bottle. It is impossible to know exactly which fragment
belonged to which basidiome and sequenceable DNA can
normally not be extracted from formaldehyde-preserved
material. The two later synonyms of . soluta and the con-
fusion around I. brevispora are evidence that the species
has not been sufficiently clear based on existing evidence.
Therefore, we here chose an epitype that matches the lec-
totype in the microscopic details as far as they could be
recovered and that allows the analysis of those that could
not. Inocybe soluta is characterized by dark brown to at
the centre almost blackish brown pileus colour, usually
missing velipellis, fibrillose to fibrillose-lanose pileus
surface, rather pale small spores with often almost rec-
tangular outline. It is generally associated with conifers,
especially with Picea or Pinus. Inocybe culicis differs
from 1. soluta, e.g., by the silvery beige velipellis, paler
centre of the pileus, on average even shorter spores and
shorter hymenial cystidia, and 1. subcarpta differs, e.g.,
by the larger spores and longer, often (sub)capitate hyme-

nial cystidia, often with undate walls (see, e.g., KUHNER &
Boursier 1932; HuusmaN 1955, as “I. brevispora”; STANGL
& VESELSKY 1974, as “I. brevispora”; STANGL 1975, 1989;
MARCHETTI & Franchi 2003; FERrRARI 2006; Lubwic 2017).
Inocybe prisca has a more lanose surface of the pileus,
a greyish velipellis, larger spores and longer hymenial
cystidia (BAnDINI et al. 2021a).

The holotype of I. albofibrillosa was examined and
sequenced by us. The macroscopic description stresses
that the pileus towards the margin is overgrown with whit-
ish fibres (hence the name “albofibrillosa”, see SCHMID-
HEeckEeL 1985), which deviates from the usual appearance
of I. soluta. We have not seen anything like that ourselves,
but the microscopic details drawn by Scumip-HECKEL and
the data we gained from our examination of the holotype
fit very well to those of . soluta, as does the ITS sequence
of the holotype, which is a perfect match with that of the
epitype of I soluta. We thus consider the two species as
synonymous. The protologue of I striatorimosa is well
in accordance with the usual appearance of 1. soluta with
an almost blackish centre of the pileus and an equally
very dark stipe in the lower part (OrTon 1960), and also
the microscopic details proved to be the same as those of
1. soluta. We were not permitted to extract DNA from the
holotype.

The clade of I soluta received 89%/100%/1 support.
The species with the most similar ITS is 1. culicis, which
is almost 99% similar in the ITS region but differs by 8 bp
in the LSU region.

Inocybe stellatospora (Peck) Massee, Ann. Bot.,
Lond. 18: 469 (1904) (Fig. 22a, 1)

Heterotypic synonym: Inocybe longicystis G.F. Atk., Am.
J. Bot. 5: 213 (1918)

Selected descriptions and iconography: Peck (1873; as “4ga-
ricus stellatosporus”); ATkiNsoN (1918; as “I. longicystis”),
StanGL (1989); MatHENY & Kropp (2001); Lubwic (2017).

Type specimens examined

Lectotype ofl stellatospora [designated by MATHENY &
Krorr (2001)] (Fig. 22f): UNITED STATES, New York, Lewis
County, Croghan, Sep. [no year indicated], leg. C. H. Peck
(NYS-£-2936.1). Spores 8.0-11.3 um (av. 9.4 pm, SD 0.6 pm) x
5.6-9.5 um (av. 7.0 pm, SD 0.7 pm); Q = 1.0-1.6 (av. 1.4, SD 0.1)
(n = 40), nodulose, with strongly protruding (sub)obtuse to sub-
acute nodules. Basidia 4-spored. Pleurocystidia 45-70 um (av.
57 pm, SD 7 pm) % 15-22 pm (av. 19 pm, SD 2 um); Q = 2.5—
4.1 (av. 3.1, SD 0.5) (n = 15), mostly (sub)utriform, apex usually
without crystals, often subcapitate, walls thin or up to 0.5 pm
thick at the apex, (almost) colourless with 3% KOH. Cheilocys-
tidia similar in appearance and size. Paracystidia not observed.
Caulocystidia not studied (to preserve the material).

Holotype ofl longicystis (Fig. 22a): UNITED STATES,
New York, Adirondack Mts., Seventh Lake, Endogone Ravine,
on leaf mold on hillside in mixed forest, 13 Aug. 1917, leg.
F. C. StewarT (CUP-A-024321). Spores 8.1-10.3 um (av. 9.1 um,
SD 0.5 pm) x 6.1-7.9 pm (av. 6.9 pm, SD 0.4 um); Q = 1.2-1.6
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(av. 1.4, SD 0.1) (n = 40), nodulose with rather protruding obtuse
nodules. Basidia 4-spored. Pleurocystidia 56—83 pm (av. 66 pm,
SD 7 um) x 14-25 um (av. 19 pm, SD 3 pm); Q = 2.6—4.9 (av.
3.5, SD 0.7) (n = 15), mostly (sub)utriform, often subcapitate,
apex with or without small crystals, walls thin, or up to 0.5 um
thick at the apex, almost colourless with 3% KOH. Cheilocysti-
dia similar in appearance and size. Paracystidia not observed.
Caulocystidia not studied (to preserve the material).

Selected additional specimens examined

AUSTRIA, Oberosterreich, Braunau am Inn, Schalchen,
Kobernausser Wald, OK25V 3328-Ost, alt. 550 m, Picea abies,
Abies alba, Larix decidua, 18 Aug. 2014, leg. D. BANDINI,
J. CuristaN and L. Quecke (DBI18-8-14-16). GERMANY, Bay-
ern, Ostallgdu, RoBhaupten, Senkele, TK25 8330/1, alt. 860 m,
Picea abies, Betula sp., Sphagnum sp., 14 Aug. 2020, leg.
D. BanDing, J. CHRISTAN, B. OERTEL & A. HussonG (DB14-8-20-3).
NETHERLANDS, Drenthe, Dwingeloo, alt. 20 m, Betula sp.,
Quercus robur, 11 Oct. 2018, leg. D. Banpini (DB11-10-18-20).

Notes

Inocybe stellatospora has a brown to dark brown pileus
colour, and young basidiomata are covered with lanose to
squarrose fibre bundles. The spores are nodulose with
strongly protruding nodules and the hymenial cystidia
are often subcapitate and almost or entirely thin-walled.
The microscopic details of the holotypes of 1. longicys-
tis G.H. Atkinson and [. stellatospora are very much alike
and the protologues of both species do not contradict each
other. Furthermore, ATKINSON, in his protologue of I. lon-
gicystis, explicitly mentions that the cystidia are subcap-
itate (“frequenter subcapitatis”, ATKINSON 1918). We were
not permitted to extract DNA from either of the types, but
our own concept of 1. stellatospora matches in all respect
with the protologue and the microscopic details of the lec-
totype of I stellatospora. We agree with the conclusion
of MaTHENY & Kropp (2001) that 1. longicystis and I. stel-
latospora are synonymous. Sequences assigned to 1. stel-
latospora from North America and Europe form a clade
(97%/100%/1 support, although one of the sequences
lacks ITS data) that is sister to the /. turfae clade (see also
the notes to 1. turfae). Inocybe stellatospora looks very
similar to /. turfae, which differs, e.g., by the generally
paler pileus colour, on average wider spores with a lower
Q-value and on average shorter, seldom subcapitate hyme-
nial cystidia (see below).

Inocybe striatorimosa — Inocybe soluta
(Fig. 22¢)

Inocybe subcarpta Kiihner & Boursier, Bull. trimest.
Soc. mycol. Fr. 48(1): 137 (1932)
(Figs. 17, 21e)

Heterotypic synonym: Inocybe brevispora Huijsman, Fun-
gus, Wageningen 25: 23 (1955).

Selected descriptions and iconography: KUHNER & BOURSIER
(1932); Huusman (1955; as “I. brevispora’); STANGL & VESELSKY
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(1974; as “L brevispora’); StanGL (1975, 1989); LunManN &
VESPER (1998); EvssarTIER et al. (2002); MARCHETTI & FRANCHI
(2003); FErRRARI (2006); Lubpwic (2017).

Typification
FRANCE, Haute-Savoie, Bois du Praz, under Picea, 9 Aug.
1924, leg. R. KUHNER, s.n. holotype (lost).

Lectotypus hic designatus (MTB 10008605)
KUHNER & BOURSIER, Bull. trimest. Soc. mycol. Fr. 48(1)
(figs. 20a, 21 (top), pp. 38, 140).

Epitypus hic designatus (MBT 10008606)
GERMANY, Hessen, Bergstralle, Viernheim, Viernheimer
Heide, TK25 6417/3, alt. 110 m, Pinus sylvestris, 26 Nov. 2011,
leg. D. Banpint & B. OerTeL (STU SMNS-STU-F-0901736;
dupl. priv. herb. D. B. DB26-11-11-4).

Description

Pileus 2060 mm wide, (sub)conical, later broadly
convex or expanded, with more or less flat, large umbo,
margin incurved to decurved, later straight or uplifted
and then depressed around the umbo; when young with
remnants of a fugacious whitish to beige velipellis; col-
our dull brown to dark brown or brown with reddish tinge
(Mu 10YR 4/3-4/6, 3/3-3/6, 7.5YR 4/4—4/6), at the umbo
often somewhat darker to almost blackish brown; sur-
face at first smooth to minutely tomentose, later tomen-
tose to appressed felty-fibrillose; young basidiomata
with remnants of a pale cortina. Lamellae moderately
crowded (c. 40-50, 1 = 1-3), somewhat thickish, almost
free to adnate or emarginate adnate with decurrent tooth,
even to subventricose, whitish to reddish or rusty brown;
edge notchy and uneven, fimbriate, whitish to concol-
ourous. Stipe 30—60 x 3—5 mm, cylindrical or widening
towards base or sometimes also towards the apex, at first
entirely covered with whitish tomentum, later longitudi-
nally striate or glabrous, pale brownish, reddish brownish,
to dark brown or almost blackish brown with or without
areddish hue; pruinose only sparely at the extreme apex of
the stipe. Context watery-beige in the pileus, brownish in
the stipe, especially in the cortex of the stipe. Smell often
strangely somewhat like bugs. Colour of exsiccata pileus
and stipe dark brown (Mu 7.5YR 3/2, 10YR 3/4-3/6, 2/2),
lamellae somewhat a little lighter in colour, no darkening
or blackening on drying.

Spores 6.6—10.1 um (av. 8.2 pm, SD 0.7 um) x 4.8—
7.3 um (av. 6.0 pm, SD 0.5 pm); Q= 1.1-1.8 (av. 1.4, SD 0.1)
(n = 120 of 3 coll.), rather pale in colour, nodulose, some-
times (sub)trapezoid in shape, with 8—10 differently pro-
truding (sub)obtuse to subacute nodules. Basidia 20-27 %
8—13 pum, generally 4-spored. Lamella edge composed of
cheilocystidia and numerous colourless, (sub)clavate or
(sub)cylindrical, thin-walled paracystidia. Pleurocystidia
40-87 um (av. 65 pm, SD 10 pm) x 9—17 um (av. 13 pm,
SD 2 um); Q =2.4-8.2 (av. 5.2, SD 1.4) (n =45 of 3 coll.),
mostly rather long and narrow (sub)fusiform, subcylindri-
cal or sac-shaped or (sub)clavate, often narrowing towards
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ch Pl

Fig. 17. Inocybe subcarpta — a. Epitype; scale bar: 1 cm. b. Coll. DB26-8-14-2b; scale bar: 1 cm. e. Pleurocystidia (coll. DB20-9-15-1);
scale bar: 10 pm. d. Microscopic characters (epitype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Para-
cystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 pm, scale bar cystidia: 50 pm. e. Spores (coll. DB25-10-14-12); scale
bar: 10 um.

DB
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the apex and thus often (sub)capitate, often with more or
less undate walls, apex with only small crystals or without
crystals, mostly rather thin-walled with walls only up to
0.5 (1.0) um at the apex, almost colourless to pale yellow-
ish-greenish in 3% KOH. Cheilocystidia similar in appear-
ance and size. Pileipellis constituted by an epicutis made
up of parallel hyphae 4-11 pm wide, often but not always
with finely encrusting and parietal brownish pigment,
subcutis with wider and paler to colourless elements. Cau-
locystidia only sparely near the extreme apex of the stipe,
hyphoid subclavate or sometimes catenate and forked,
thin-walled elements, colourless in 3% KOH, intermixed
with oblong (sub)clavate, thin-walled colourless caulo-
paracystidia. Clamp connections abundant in all tissues.

Habitat and distribution

Inocybe subcarpta is mostly found on acidic soil, in
bogs or heathland, but sometimes also on more basic or
even calcareous soil that is only slightly acidified by nee-
dle litter, as was the case with the epitype. Our own collec-
tions are from Austria, Germany, Italy and Switzerland,
the authentic collection of KUHNER is from France, and the
holotype of 1. brevispora is from the Netherlands. The spe-
cies corresponds to SH1691879.08FU (1%) of the UNITE
database, in which are assembled some sequences from
collections (labelled “I. subcarpta’), EcM or soil samples
from Canada, Finland, Germany and Switzerland.

Authentic collection and type specimens examined

Authentic collection of I subcarpta (Fig. 22h):
FRANCE, Haute-Savoie, environs de Samoéns, Mouille Rousse,
sur terre moussue, 8 Sep. 1959, leg. R. KUHNER (G-00566264).
Spores 6.9-9.2 pm (av. 8.2 pm, SD 0.6 pm) x 5.1-6.7 um (av.
5.7 um, SD 0.4 pm); Q = 1.3-1.8 (av. 1.4, SD 0.1) (n = 40), nodu-
lose, sometimes subtrapezoid in shape, with differently protrud-
ing obtuse nodules. Basidia 4-spored. Pleurocystidia 57-78 pm
(av. 66 pm, SD 6.0 pm) % 11-20 um (av. 15 pm, SD 2.2 um);
Q =3.6-5.7 (av. 4.3, SD 0.6) (n = 15), mostly (sub)cylindrical,
sac-shaped or subutriform, apex if with crystals then with small
ones, walls up to 1.0 (1.5) um thick, almost colourless, to weakly
positive with 3% KOH. Cheilocystidia similar in appearance
and size. Paracystidia not observed. Caulocystidia not observed,
because fear of damage.

Epitype of L subcarpta (Fig. 17a, d): Spores 7.3-10.0 pm
(av. 8.3 um, SD 0.8 um) x 5.1-7.1 um (av. 6.1 um, SD 0.5 um);
Q = 1.1-1.8 (av. 1.4, SD 0.1) (n = 40), nodulose, occasionally
subtrapezoid with differently protruding, mostly obtuse nod-
ules. Basidia 4-spored. Pleurocystidia 40—80 pum (av. 63 um,
SD 10 pum) x 10—17 um (av. 14 pm, SD 2.3 pm); Q =2.7 7.0 (av.
4.7, SD 1.3) (n = 15), mostly (sub)cylindrical, sac-shaped or sub-
utriform, apex without or with only small crystals, walls up to
1.0 (1.5) um thick, almost colourless, to weakly positive with 3%
KOH. Cheilocystidia similar in appearance and size. Paracys-
tidia not observed. Caulocystidia near the extreme apex of the
stipe, hyphoid subclavate or subclavate sometimes catenate and
occasionally forked, thin-walled elements.

Holotype of I brevispora, Fig. 2le: NETHERLANDS,
Gelderland, Vorden, c. 30 km ENE from Arnheim, Kiefskamp,
Pinus, 24 Oct. 1953, leg. H. S. C. Huusman (L-0054122). Spores
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6.7-9.1 pm (av. 8.1 um, SD 0.5 um) x 4.8—6.4 um (av. 5.7 pm,
SD 0.4 um); Q = 1.2-1.8 (av. 1.4, SD 0.1) (n = 40), nodulose,
sometimes subtrapezoid in shape. Basidia 4-spored. Pleurocys-
tidia 35-74 pm (av. 58 um, SD 9 pm) x 13-25 pm (av. 17 um,
SD 3 um); Q =2.7-4.4 (av. 3.5, SD 0.5) (n = 15), mostly (sub)-
fusiform to subcylindrical, apex usually crystalliferous, thin-
walled or walls up to 0.5 pm thick at the apex, pale yellowish-
greenish with 3% KOH. Cheilocystidia similar in appearance
and size. Paracystidia not observed. Caulocystidia hyphoid and
some misshaped elements.

Selected other specimens examined

AUSTRIA, Salzburg, Tamsweg, OK25V 3230-Ost, alt. 1510
m, Picea abies, 20 Sep. 2022, leg. D. Banpint (SMNS-STU-
F-0901690, dupl. DB20-9-20-22). GERMANY, Baden-Wiirttem-
berg, Freudenstadt, Baiersbronn, Nature Reserve Wilder See,
Hornisgrinde, TK25 7415/1, alt. 1031 m, near path with 4bies
alba, Picea abies, 20 Sep. 2015, leg. D. BanDINI & B. OERTEL (KR-
M-0042662, dupl. DB20-9-15-1). Bayern, Freyung-Grafenau,
Mauther Forst, TK25 7047/4, alt. 1200 m, Picea abies, 19 Aug.
2016, leg. A. Huer (SMNS-STU-F-0901726, dupl. DB19-8-16-
36). Rheinland-Pfalz, Kaiserslautern, Mehlingen, Mehlinger
Heide, TK25 6512/2, alt. c. 330 m, Pinus sylvestris, 25 Oct. 2014
leg, J. StemBIDA (SMNS-STU-F-0901720, dupl. DB25-10-14-12).
ITALY, South-Tirol, Melag pass, alt. 1910 m, Pinus strobus,
Larix decidua, 26 Aug. 2014, leg. B. OerTEL (DB26-8-14-2b).
SWITZERLAND, Graubiinden, Maloja, Bergell, alt. 1805 m,
Larix, 23 Aug. 2014, leg. B. OerTEL & G. ScHMIDT-STOHN (DB23-
8-14-1b).

Notes

BoursiEr & KUHNER (1932) described 1. subcarpta
based on four collections, one considered the “forme type”
and three others considered variants, “formes”, pointing
out the differences between the “forme type” and the
variants. The “forme type” would have to be considered
the holotype of 1. subcarpta, collected by R. KUHNER on
9 Aug. 1924 (see above). The material appears to be lost;
according to P. CLERC (in an email to DB, Nov. 2nd, 2018),
no material of I. subcarpta from KUHNER collected in or
prior to 1932 survived. Accordingly, we selected here the
microscopic drawings accompanying the species descrip-
tion as the lectotype.

Two later collections of KUnNER’s identified as /. sub-
carpta survived. One, G-00566265, collected in France,
Haute-Savoie, Bois du Praz, by R. KUHNER, 14 Aug. 1941
as “1941C”, was identified as 1. stellatospora by DB. The
second, from France, Haute-Savoie, environs de Samoéns,
Mouille Rousse, collected by R. KUHNER in Sept. 1959, is
described in some detail here and fits perfectly in its micro-
scopic details to the protologue of 1. subcarpta. The pro-
tologue is fairly detailed and the typical long, thin-walled
cystidia are depicted in the lectotype figures as well as the
subtrapezoid shaped spores, which we have found in every
collection we examined, including the epitype (see also
StanGL 1989; BREITENBACH & KRANZLIN 2000; FERRARI
2006; Lupwic 2017).

Judging from herbarium slips accompanying Kiihner’s
material /. subcarpta was considered by him as a younger
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synonym of /. stellatospora rather than a species in its own
right. On the other hand, in our view, I. subcarpta has a
younger synonym, I. brevispora, which Kuyper (1983)
and ArmADA et al. (2007) considered to be the same as 1.
soluta. The drawings selected as lectotype do not show
all characters necessary to solve this confusion. Thus, we
decided to select one of our own collections as epitype—
the rationale being that a modern collection, better docu-
mented, with all microscopic characters still present and
amenable to molecular studies, could fulfil the functions
of an epitype better than a historical collection for which
we did not have the permission for DNA extraction and
which might no longer possess amplifiable DNA.

The holotype of 1. brevispora was also examined by
us. We do not agree with Kuyper (1983), who considered
the size and shape of the spores of the type to be similar
to those of 1. soluta; in contrast, we found the spores and
the hymenial cystidia of 1. brevispora to be like those of
L. subcarpta. The protologue fits to 1. subcarpta as well.
The ITS of the holotype of 1. brevispora differs from the
ITS of the epitype of 1. subcarpta by 1 bp. In terms of
ITS similarity, /. subcarpta is most similar to /. culicis and
I soluta, but both are less similar than 98.5%. The clade
of 1. subcarpta is shown as reciprocally monophyletic and
received 92%/100%/1 support; the sister clade includes
L culicis and I soluta.

Inocybe subnudipes Kiithner, Bull. Soc. nat. Oyonnax 9
(Suppl. (Mém. hors sér. 1)): 6 (1955)
(Fig. 23a)

Description and iconography: KUHNER 1955.

Type specimen examined

Lectotype [designated by Poirier (2016)]: FRANCE,
Savoie, Tarentaise, bois du Praz de Saint Bon, alt. 1500-1 700 m,
Picea, 12 Sep. 1941, leg. R. Kunner (G-00262332). Spores
8.0-9.7 um (av. 8.9 um, SD 0.4 pm) X 4.5-5.6 pm (av. 4.9 um,
SD 0.3 um); Q = 1.6-2.0 (av. 1.8, SD 0.1) (n = 40), smooth,
oblong (sub)amygdaloid, with (sub)acute apex. Basidia usually
4-spored, rarely 2-spored. Pleurocystidia 47-64 pm (av. 57 pm,
SD 4 pm) x 8-14 pm (av. 12 pm, SD 2 um); Q = 4.0-7.3 (av.
5.0, SD 0.8) (n = 15), mostly narrow (sub)fusiform, sometimes
with slightly undate walls, apex usually crystalliferous, walls
up to 1.5 (2.0) um thick at the apex, yellowish-greenish with
3% KOH. Cheilocystidia similar in appearance and size. Para-
cystidia (sub)clavate. Caulocystidia not studied (to preserve the
material).

Selected other specimens examined
FINLAND, Pirnu rajooni, ca. 40 km S of Pirnu, Kabli,
58°00'N, 24°25'E, Pinus sylvestris, 23 Sep. 1990, leg. J. VAURAS
(DB23-9-90-Vauras-JV5265F). GERMANY, Baden-Wiirttem-
berg, Kreis Freudenstadt, Baiersbronn, Wilder See, Hornisgrinde,
TK25 7415/1, alt. 1000 m, Abies alba, Picea abies, 13 Sep. 2014,
leg. D. Banpmi (KR-M-0042701). Bayern, Oberallgdu, Bad
Hindelang, Untergschwend, TK25 8428/2, alt. 1100 m, Picea

abies, 15 Sep. 2018, leg. D. Banpini (DB15-9-18-3).

Notes

Inocybe subnudipes is a quite common species, but it
is not often portrayed in the literature and when so it is
mostly not clear whether /. subnudipes in the sense of the
original description is referred to (see, e.g., CULLINGTON
2013; LupwiG 2017). Inocybe subnudipes is characterized
by the usually rather dull pale ochraceous, ochraceous
brownish, fallow or pale nut-brown pileus colour and
strongly innately fibrillose pileus surface. Also character-
istic are the often slightly undate walls of the rather nar-
row, mostly (sub)fusiform hymenial cystidia, as well as
the on average rather slim spores (KUHNER 1955; DB, per-
sonal observation). The species is associated with coni-
fers and can be found mostly in montane to subalpine or
(sub)boreal habitats. The collections representing the spe-
cies in Fig. 1 formed a fully supported clade. The species
is sister to 1. chondroderma D.E. Stuntz ex Matheny, Nor-
vell & E.C. Giles as shown in MATHENY et al. (2013). Ino-
cybe chondroderma differs from I subnudipes, e.g., by
a smoother and subhygrophanous pileus surface, often
bicolourous pileus aspect and on average somewhat
shorter spores (MATHENY et al. 2013). All sequence data
published to date for /. chondroderma originated from
America; the UNITE species hypothesis most likely cor-
responding to I. chondroderma also includes the holotype
sequence of 1. submuricellata var. stenospermia Grund &
D.E. Stuntz (MH577999, submitted by MATHENY and
Hogss on 4 Jul. 2018), which, judging from the original
description (GRunD & Stuntz 1983), differs by the same
characters as 1. chondroderma from I. subnudipes.

Inocybe tarda Kiithner, Bull. Soc. nat. Oyonnax 9
(Suppl. (Mém. hors sér. 1)): 6 (1955)
(Fig. 18)

Heterotypic synonym: [nocybe aurantioumbonata Franchi &
M. Marchetti in MARCHETTI & FraNcHI, Riv. Micol. 51(4): 315
(2008) (Fig. 21c).

Selected descriptions and iconography: KUHNER (1955);
PoIrIER (2012); MARCHETTI & FrRANCHI (2008; as “I. aurantioum-
bonata™).

Holotype
FRANCE, Paris, Bois de Vincennes, Pinus (GO0058745).

Epitypus hic designatus (MBT 10008607)
GERMANY, Rheinland-Pfalz, Rhein-Pfalz-Kreis, near
Dudenhofen, TK25 6616/3, alt. 105 m, sandy soil with Quercus
robur, Corylus avellana, Pinus sylvestris, 3 Oct. 2017, leg.
D. Banpint (STU SMNS-STU-F-0901730, dupl. DB3-10-17-6).

Description
Pileus 20—40 (50) mm wide, (sub)conical or subcam-
panulate when young, later broadly convex or expanded,
mostly with a rather prominent, sometimes even subpapil-
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Fig. 18. Inocybe tarda — a. Epitype; scale bar: 1 cm. b. Coll. DB21-10-12-34; scale bar: 1 cm. ¢. Cheilocystide (coll. DB21-10-12-34);
scale bar: 10 pm. d. Microscopic characters (epitype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Para-
cystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 um. e. Spores (epitype); scale bar: 10 pm.
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late umbo, margin at first slightly incurved to decurved,
later straight, and often uplifted when old and then
depressed around the umbo; young basidiomata usually
with a thin layer of a whitish-greyish velipellis giving
older basidiomata a mottled appearance; colour usually
dark brown, greyish brown to almost blackish brown, with
or without a reddish hue (Mu 10YR 3/2-3/6; 7.5YR 4/4—
4/6, 3/2-3/4; SYR 3/2-3/4, 2.5/2), sometimes somewhat
orange with or without a reddish hue at the centre, some-
times somewhat paler towards the margin with age, but
not (sub)hygrophanous; surface smooth to finely felty, also
rimulose with fibres only minutely diverging towards the
margin, often having a somewhat “combed” aspect and
margin often finely dentate; young basidiomata with rem-
nants of a pale cortina. Lamellae rather distant to moder-
ately crowded (c. 3050, 1 = 1-3), adnate, (sub)ventricose,
at first whitish, then greyish-brownish, brownish, coffee-
brown to brown; edge fimbriate, whitish. Stipe 30-70 x
3—7 mm, cylindrical or curved, sometimes slightly wid-
ening towards the base, when young entirely covered with
whitish tomentum, later longitudinally striate or glabrous,
at first beige to flesh-coloured or brownish, near the apex
mostly with a more or less intense pinkish hue and with
age often entirely reddish of different intensity; pruinose
either only in the upper half of the stipe or entirely but
then only sparely in the lower half. Context watery-beige
in pileus and stipe, with pinkish hue near the apex of the
stipe, sometimes with yellowish ochraceous tinge. Smell
spermatic, at least when cut. Colour of exsiccata pileus
dark brown with greyish hue (Mu 10YR 3/2-3/6, 7.5YR
3/2), lamellae and stipe lighter in colour, no darkening or
blackening on drying, but stipe often getting more reddish.

Spores 9.1-13.5 um (av. 10.6 pm, SD 0.9 um) x 5.2—
7.2 um (av. 6.0 um, SD 0.4 pm); Q = 1.5-2.1 (av. 1.8,
SD 0.1) (n = 120 of 3 coll.), smooth, (sub)amygdaloid, in
all collections with some unusual, abruptly bulgy spores
with a more or less explicit suprahilar depression, apex
(sub)obtuse to subacute, sometimes almost subpapil-
late, mostly with a small pseudoporus. Basidia 25—40 %
7-12 um, generally 4-spored, but also 2-spored. Lamella
edge composed of cheilocystidia and abundant colourless,
(sub)clavate, (sub)cylindrical, (sub)utriform or somewhat
deformed, thin- or slightly thick-walled paracystidia, very
often in intermediate states. Pleurocystidia 35-94 um (av.
64 um, SD 11 pm) x 10-21 pm (av. 15 um, SD 2 pm); Q =
2.3-7.2 (av. 4.3, SD 1.0) (n =45 of 3 coll.), (sub)cylindrical
to (sub)fusiform, sometimes (sub)utriform, without or with
a short or longer neck, walls sometimes slightly undate, at
the apex generally wide, usually with only short pedicel
or even with a truncate base, apex usually crystalliferous,
walls up to 3.0 (4.0) um thick at the apex, pale yellow-
ish-greenish with 3% KOH. Cheilocystidia usually similar
in appearance and size, but sometimes also more variable
due to weather conditions or age. Pileipellis constituted

by an epicutis made up of parallel hyphae 4—15 um wide,
with encrusting and parietal brownish pigment, subcutis
with wider and paler to colourless elements. Caulocystidia
35-100 x 10—15 (20) um, mostly somewhat deformed sub-
cylindrical, subfusiform or subutriform, often with undate
walls, apex usually crystalliferous, walls up to 2.5 um
thick at the apex, pale yellowish-greenish with 3% KOH,
intermixed with thin-walled (sub)clavate to oblong sub-
cylindrical colourless cauloparacystidia. Clamp connec-
tions abundant in all tissues.

Habitat and distribution
Inocybe tarda usually occurs on calcareous sandy
soil with Pinus, as for instance in dunes at the seashore
or in inland dunes. It usually appears quite late in the
year. The species corresponds to SH1419562.08FU (2.0%)
of the UNITE database, including EcM sequences and
sequences of soil samples from Estonia, Italy and Poland.

Type specimens examined

Epitype of I tarda (Fig. 18a, d, e): Spores 9.5-12.4 uym
(av. 10.6 um, SD 0.7 pm) x 5.2—6.5 um (av. 5.9 um, SD 0.3 um);
Q=1.6-2.0 (av. 1.8, SD 0.1) (n = 40), smooth, (sub)amygdaloid,
in sometimes with abruptly bulgy spores, usually with suprahi-
lar depression, apex (sub)obtuse to subacute. Basidia 4-spored.
Pleurocystidia 35-79 pm (av. 61 um, SD 11 pm) X 13-21 pm (av.
16 pm, SD 2 pm); Q = 2.3-5.3 (av. 4.0, SD 0.8) (n = 15), mostly
(sub)cylindrical to subfusiform, apex usually crystalliferous,
walls up to 3.5 (4.0) um thick, pale yellowish-greenish with 3%
KOH. Cheilocystidia similar in appearance and size. Paracys-
tidia in different shape, sometimes slightly thick-walled. Cau-
locystidia mostly subcylindrical, subfusiform or subutriform,
sometimes deformed, often with undate walls, intermixed with
thin-walled (sub)clavate, subcylindrical colourless caulopara-
cystidia.

Holotype of L aurantioumbonata (Fig. 21c): ITALY,
Orbetello, Tombolo di Giannella, sandy terrain with Pinus pin-
aster, Pinus pinea, 21 Nov. 2008, leg. P. FRANCHI & M. MARCHETTI
(MCVE-23504). Spores 9.5-11.5 um (av. 10.4 pm, SD 0.5 um)
X 5.2-6.7 um (av. 5.7 pm, SD 0.4 um); Q = 1.5-2.1 (av. 1.8,
SD 0.1) (n = 40), smooth, (sub)amygdaloid, sometimes abruptly
bulgy, with (sub)obtuse to subacute to sometimes almost sub-
papillate apex. Basidia 4-spored, rarely 2-spored. Pleurocysti-
dia 54-74 pm (av. 64 pm, SD 6 pum) X 15-21 pm (av. 17 pm,
SD 2 um); Q = 3.2-4.3 (av. 3.7, SD 0.3) (n = 15), mostly (sub)-
fusiform, also subcylindrical, sometimes subutriform, apex usu-
ally crystalliferous, walls up to 3.0 (3.5) um thick at the apex,
pale yellowish-greenish with 3% KOH. Cheilocystidia simi-
lar in appearance and size. Paracystidia numerous, differently
shaped, often in intermediate states with slightly thick walls.
Caulocystidia not studied (to preserve the material).

Selected additional specimens examined

GERMANY, Baden-Wiirttemberg, Rhein-Neckar-Kreis,
Sandhausen, TK25 6617/4, alt. 110 m, Pinus sylvestris, Quercus
robur, Helianthemum nummularium, 21 Oct. 2012, leg.
D. Banpint & B. OertieL (SMNS-STU-F-0901443, dupl. DB21-
10-12-28). Ibidem, at some distance from former location, alt.
110 m, Pinus sylvestris, Helianthemum nummularium, Quercus
robur, leg. D. BanpINI & B. OEerTEL (SMNS-STU-F-0901732,
dupl. DB21-10-12-33). Ibidem, at some distance from former
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location, alt. 110 m, Pinus sylvestris, Helianthemum nummu-
larium, Quercus robur, leg. D. BANDINI & B. OEerTEL (SMNS-
STU-F-0901731, dupl. DB21-10-12-34). Rheinland-Pfalz, Bad
Diirkheim, HaBloch, TK25 6615/4, alt. 122 m, Quercus robur,
Pinus sylvestris, Corylus avellana, 12 Oct. 2019, leg. D. BANDINI
(DB12-10-19-3).

Notes

The holotype of Inocybe tarda was described in some
detail by Banpini et al. (2021c), but sequencing was not
permitted nor was it possible to analyse the caulocystidia
at the top of the stipe (for fear of damage). Inocybe tarda is
the type species of I. sect. Tardae Bon and is thus, at least
historically, an important species in the infrageneric clas-
sification of the genus, but there has been confusion in
the past as to what /. farda actually is. Kuyper (1983), for
example, considered /. tarda a synonym of . nitidiuscula,
which is quite a different species from what we consider
here as 1. tarda (see MARCHETTI et al. 2014; BanDInI et al.
2021c). Inocybe aurantioumbonata was described without
even mentioning /. tarda in the discussion of similar taxa,
but mentioning the caulocystidia as an important charac-
ter for the diagnosis of the species. To end the confusion
around /. tarda, we decided to designate an epitype here in
which this character could be observed.

Inocybe aurantioumbonata is a species with a dark
brown, rather smooth pileus surface, velipellis, spores
usually > 10 um long, and a stipe that is at least pruin-
ose down to the middle. It was described from Italy, from
sandy ground with Pinus (MARCHETTI & FrancHI 2008).
The species is macroscopically reminiscent of /. tarda,
with the same pileus colour and surface and similar aver-
age spore size. Furthermore, I aurantioumbonata (see
MARCHETTI & Franch 2008 and below) has the same typi-
cal shape of spores, i.e., unusually bulgy with a some-
times almost subpapillate apex, which we also observed
in every single one of our own collections of /. tarda (see
Banbint et al. 2021¢, pl. 27c). The cystidia of . tarda are
usually (sub)cylindrical to (sub)fusiform—in some collec-
tions more (sub)fusiform, in others more subcylindrical—
usually with rather wide necks and short pedicels, which
is also the case with the cystidia of I. aurantioumbonata
(see Banpini et al. 2021d and below). In addition, the habi-
tat is the same: sandy soil with Pinus, often in inland
dunes. Figure 1 shows the clade of /. farda, including the
epitype selected here and /. aurantioumbonata in a joint
clade (98%/100%]1), reciprocally monophyletic in relation
to the clade of 1. astraiana Bandini & B. Oertel, 1. clan-
destina Bandini, B. Oertel & U. Eberh. and 1. nemorosa
(R. Heim) Grund & D.E. Stuntz, which also received sup-
port (99%/100%/-). The ITS of the holotype of /. auran-
tioumbonata shows in a qualitatively very good Sanger
result evidence of some intragenomic variation (four
ambiguous bp reads, an indel that was read as an inser-
tion in the published sequence), but no consistent differ-
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ence to the epitype sequence of /. tarda. Thus, we consider
L aurantioumbonata as synonymous with /. tarda.

Inocybe transitoria (Britzelm.) Sacc.,
Syll. fung. (Abellini) 5: 788 (1887)
(Fig. 19)

Basionym: Agaricus transitorius Britzelm., Ber. naturhist.
Augsburg 26: 137 (1881).

Selected descriptions and iconography: BrRITZELMAYR (1881);
Saccarpo (1887); STANGL & KuyPpeR (1985); StanGL (1989).

Holotype
GERMANY, Bayern, Krumbach, Britzelmayr, Hyporhodii
und Leucospori aus Siidbayern. Ber. Natur. Ver. Augsburg 26,
S. 137. Abb. 11 (= Hymenomyceten aus Siidbayern 2), 188]1.

Epitypus hic designatus (MBT 10008608)
NORWAY, Telemark, Kragero, Kammerfossasen, Tilia,
Fraxinus, Populus forest on clay ground, margin of meadow,
under Tilia and Populus,15 Jul. 2016, leg. T. E. BRanpruD TEB-
45-16 (O-F-304850).

Type specimen examined

Epitype (Fig. 19a, c—e): Spores 6.9-8.6 um (av. 7.6 um,
SD 0.4 um) x 5.1-6.5 pm (av. 5.7 um, SD 0.4 pm); Q = 1.2—
1.5 (av. 1.3, SD 0.1) (n = 40), nodulose, with prominent obtuse
nodules. Basidia 4-spored. Pleurocystidia 31-45 pm (av. 39 pm,
SD 5 pm) x 1217 um (av. 14 pm, SD 2 pm); Q =2.4-3.5 (av. 2.8,
SD 0.3) (n = 15), mostly (sub)fusiform to subclavate, apex usu-
ally crystalliferous, walls up to 2.5 (3.0) pm thick at the apex,
pale yellowish-greenish with 3% KOH. Cheilocystidia similar
in appearance and size. Paracystidia not observed. Caulocysti-
dia at the apex of the stipe, narrow subfusiform to subutriform
with undate walls.

Description

Pileus 5-30 mm wide, at first (sub)campanulate, later
broadly convex or expanded, without or with only a low
umbo, margin at first incurved, later decurved to straight
or even uplifted, and then pileus depressed around the
umbo; young basidiomata with remnants of a faint whit-
ish-greyish velipellis, mostly centred at the umbo; col-
our nut-brown to dark red-brown (Mu 7.5YR 5/6, 4/4—4/6,
3/4), somewhat paling towards the margin with age; sur-
face at first glabrous, later rimulose to rimose towards
the margin; young basidiomata with remnants of a whit-
ish cortina. Lamellae moderately crowded (c. 50—65, 1 =
1-3), almost free to adnate, subventricose, at first whit-
ish, later pale milkcoffee-brownish to brown, with or
without a reddish tinge; edge fimbriate, whitish to con-
colourous. Stipe 20—40 % 1-3 mm, cylindrical or curved,
base with (sub)marginate bulb, when young covered with
whitish tomentum, later longitudinally striate or glabrous,
pale brownish to brownish with a reddish hue; pruinose
only near the apex. Context pale watery brownish in the
pileus, somewhat darker in the stipe. Smell (sub)spermatic,
at least when cut. Colour of exsiccata pileus dark brown
(Mu 7/5YR 3/4), lamellae and stipe concolourous or a lit-
tle lighter in colour, no darkening or blackening on drying.
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Fig. 19. Inocybe transitoria — a. Epitype (photo: T. E. BRANDRUD); scale bar: 1 cm. b. Caulocystide (coll. O-F-249853); scale bar:
10 pm. c. Cheilocystide (epitype); scale bar: 10 um. d. Microscopic characters (epitype); Ca = Caulocystidia, Cpa = Cauloparacys-
tidia, Ch = Cheilocystidia, Pa = Paracystidia, P1 = Pleurocystidia, Sp = Spores; scale bar spores: 10 pm, scale bar cystidia: 50 pm.
e. Spores (epitype); scale bar: 10 um.
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Spores 6.3-8.6 pm (av. 7.7 pm, SD 0.5 um) x 4.8—
6.5 um (av. 5.6 um, SD 0.4 um); Q=1.2-1.7 (av. 1.4,SD 0.1)
(n = 80 of 2 coll.), nodulose, with 7-10 often rather prom-
inent obtuse nodules. Basidia 23-28 x 7-9 um, generally
4-spored. Lamellae edges composed of cheilocystidia and
numerous colourless, (sub)clavate, thin-walled paracys-
tidia. Pleurocystidia 31-60 pm (av. 41 pm, SD 6 pm) x
11-17 pm (av. 14 pm, SD 2 pm); Q = 2.4-4.6 (av. 3.0,
SD 0.5) (n = 30 of 2 coll.); mostly (sub)fusiform to sub-
clavate, at the apex generally wide, mostly without a neck,
sometimes (sub)capitate, with a short pedicel or truncate
base, apex usually crystalliferous, walls up to 2.5 (3.0) um
thick at the apex, mostly abruptly thickened towards the
apex, pale yellowish-greenish with 3% KOH. Cheilocysti-
dia similar in size and shape. Pileipellis constituted by an
epicutis made up of parallel hyphae 4-11 um wide, with
encrusting and parietal brownish pigment, subcutis with
wider and paler to colourless elements. Caulocystidia only
at the apex of the stipe, 50-80 x 10—15 pm, narrow sub-
fusiform to subutriform with undate walls, sometimes
(sub)capitate, with a short pedicel, apex usually without
or with only very small crystals, walls up to 0.5 pm thick
at the apex, pale yellowish-greenish with 3% KOH. Clamp
connections abundant in all tissues.

Habitat and distribution
Inocybe transitoria was collected with frondose
trees in Norway. The species corresponds to UNITE
SH1731462.08FU (1%), including data from collections
(labelled 1. transitoria or 1. cf. assimilata), EcM or soil
samples from Germany, Estonia, France, Italy, Japan,
Latvia and Sweden. In EcM sequences the symbionts

Fagus, Quercus and Tilia were indicated.

Additional specimens examined
NORWAY, More og Romsdal, Alesund, Hegrestien, rich
Corylus forest with some Betula sp., 62.43868°N 6.42974 E,
6 Aug. 2011, leg. P. G. LarseN (O-F-249853). SWEDEN, Oland,
Borga Hage near Borgholm, Quercus robur, Corylus avellana,
2 Oct 2020, leg. G. ScumIDT-STOHN & B. OERTEL (SSt20-080;
BOe 2-10-20-2b).

Notes

No exsiccatum of /. transitoria survived from BRITZEL-
MAYR (KILLERMANN [1939, cited by https://pilzeaugsburg.
de/mykologen _britzelmayr/]; ENDERLE et al. 1986), but
the holotype, represented by a watercolour of /. transi-
toria, is mentioned in the protologue (BriTzELMAYR 1881,
fig. 11), which however does not allow a reliable assign-
ment to a certain species. Depicted are three basidio-
mata, one with a brownish pileus with smooth surface and
clearly bulbous base of stipe, one without a coloured pileus
and the third in cross-section without colours as well.
CHRISTIAN VOLBRACHT, owner of a very comprehensive
mycological library (“MykoLibri”), kindly sent to DB not
only this watercolour (BriTzELMAYR 1881, fig. 11), but also
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another watercolour of “Clypeus transitorius” (BRITZEL-
MAYR 1881, fig. 277, short for Agaricus [subgen. Clypeus)
transitorius) in which two basidiomata are depicted: one
with a rather glabrous brown subcampanulate pileus and
one in cross section. The bases of the stipes are thick-
ened to bulbous. Three oblong nodulose spores were illus-
trated as well (email by C. VoLLBRACHT to DB, Oct. 26th,
2021). Because no more special features were visible in the
listed illustrations, we assigned an epitype, which agrees
well with the traditional interpretation of 1. transitoria,
most importantly with the concept of StancL (1989), also
expressed in an earlier article (StancL & Kuyper 1985).
Inocybe transitoria is characterized by a nut-brown
to dark red-brown pileus colour, paling towards the mar-
gin with age, a faint whitish-greyish velipellis, glabrous
to rim(ul)ose pileus surface, rather small spores with an
average length of <8 pm and predominantly (sub)fusiform
to (sub)clavate, and on average rather short hymenial cys-
tidia. Based on available data, it seems to associate mainly
with frondose trees such as Tilia and Corylus. The species
might on first sight be mistaken for /nocybe assimilata,
which differs, e.g., by a greyish velipellis, more (sub)-
hygrophanous pileus surface, on average longer hymenial
cystidia and habitat on acidic ground, often with Picea
abies (see, e.g., BRITZELMAYR 1881; SAcCCARDO 1887; STANGL
1989; Banpini et al. 2017). Inocybe glabrodisca can be dis-
tinguished from I transitoria, e.g., by a greyish velipel-
lis, on average larger spores and longer hymenial cystidia
(OrtON 1960; STANGL 1989; FERRARI 20006); from I gan-
dalfiana, e.g., by a prominent umbo, clearer hygrophanous
pileus surface and larger spores (Banpini et al. 2021a); and
from I. globulina, e.g., by usually darker brown pileus col-
our, (sub)globose bulb, on average longer spores and longer
hymenial cystidia (BAnDINI et al. 2020 c). Inocybe napipes
has a napiform bulb, larger spores with more prominent
nodules and larger hymenial cystidia with thinner walls
(LANGE 1917; StancL 1989; FErRrARI 2006; LupwiG 2017),
while 1. silvae-herbaceae has no velipellis, larger spores
and longer, often subutriform hymenial cystidia with thin-
ner walls (KokkoNEN & Vauras 2012). The species mor-
phologically and, with almost 98% sequence similarity in
the ITS, also genetically most similar to /. transitoria is
L abdita, which differs, e.g., by the paler pileus colour, not
paling pileus surface with age, on average wider spores
and longer hymenial cystidia. In Fig. 1, I abdita and
1 transitoria were supported as reciprocally monophyletic
sister clades, 1. transitoria receiving 96%/100%/1 support.

Inocybe turfae Bandini, B. Oertel & U. Eberh., sp. n.
(Fig. 20; MycoBank: MB 845170)

Etymology
Named “turfae” (from Latin “furfa
cies grows in wet peat hollows.

99 .

peat”) because the spe-
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Fig. 20. Inocybe turfae sp. n. — a. Holotype; scale bar: 1 cm. b. Coll. DB20-8-16-42; scale bar: 1 cm. e. Cheilocystidia (coll. DB14-
8-20-13); scale bar: 10 um. d. Microscopic characters (holotype); Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia,
Pa = Paracystidia, P1 = Pleurocystidia, Sp = Spores; scale bar spores: 10 pm, scale bar cystidia: 50 pm. e. Spores (coll. DB20-8-16-42);
scale bar: 10 um.
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Diagnosis

Inocybe turfae sp. n. is characterized by a pale brown
to brown pileus colour, lanose-squarrose pileus sur-
face, distant thickish lamellae, strongly nodulose spores
measuring 7.8—11.5 pm (av. 9.6 pm) x 6.2—10.8 pm (av.
7.8 um), usually thin-walled hymenial cystidia, pleurocys-
tidia measuring 32-96 pm (av. 55 um) x 12-25 pum (av.
16 um), oblong subclavate, intermixed with segmented
hyphoid caulocystidia with brownish walls and habitat
usually in acid, very moist boggy terrain with conifers.
The species can be recognized by the combination of the
above characters and differs in its ITS sequence from sim-
ilar species, such as 1. stellatospora.

Holotype
GERMANY, Bayern, Regen, Lindberg, Zwieslerwald-
haus, Ruckowitzhdnge, TK25 6845/4, alt. c. 900 m, Picea abies,
Fagus sylvatica, Abies alba, Sphagnum sp., 20 Aug. 2016, leg.
D. Banping, J. CHristaN, C. BAssLer, C. HAHN & B. OERTEL
(holotype STU SMNS-STU-F-0901693; isotypes priv. herb.
D. B. DB20-8-16-41, TUR-A 209534).

Description

Pileus 10-30 mm wide, at first (sub)conical, later
broadly convex to expanded, generally without umbo,
margin at first slightly incurved or decurved, later straight
to even uplifted, and then pileus depressed around the
umbo; no remnants of a velipellis observed; colour pale
brown, nut-brown to brown (Mu 10YR 5/6-5/8, 4/6;
7.5YR 5/4-5/8), at the centre sometimes somewhat darker;
surface usually squamulose-squarrose with fibre bun-
dles at the centre, and lanose towards the margin; young
basidiomata with brownish remnants of a cortina. Lamel-
lae distant (c. 20-30, 1 = 1-3), thickish, adnate to broadly
adnate, ventricose, at first pale greyish, later cream col-
oured with brownish tinge or pale brownish to brown(ish)
with age; edge fimbriate, whitish to concolourous or even
darker brown. Stipe 10—45 % 2-3 mm, cylindrical, when
young roughly covered with cream-coloured to very pale
brownish tomentum, later lanose to (sub)squamulose or
even subsquarrose or villose, brown beneath the tomen-
tum, sometimes dark brown towards the base with age;
pruinose only at the extreme apex of the stipe. Context in
the pileus watery whitish, in the stipe with brownish hue.
Smell indistinct. Colour of exsiccata pileus dark greyish
brown, dark brown (Mu 10YR 3/3-3/6), lamellae some-
what lighter in colour, stipe concolourous, no darkening
or blackening on drying.

Spores 7.8-11.5 um (av. 9.6 pm, SD 0.7 pm) X 6.2—
10.8 pm (av. 7.8 pm, SD 0.7 pm); Q = 1.0-1.5 (av. 1.2,
SD 0.1) (n = 120 of 3 coll.); nodulose, with 9—14 strongly
protruding obtuse or subacute nodules. Basidia 25-33 x
7-13 um, generally 4-spored, seldom also 2-spored.
Lamella edge composed of cheilocystidia and rare colour-
less, (sub)clavate, sometimes somewhat brownish, thin-
walled paracystidia. Pleurocystidia 32—96 pm (av. 55 um,
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SD 20 pm) x 12-25 pm (av. 16 um, SD 4 pm); Q = 1.8-5.6
(av. 3.4, SD L.1) (n = 45 of 3 coll.), variable in shape, but
mostly subclavate to broadly sac-shaped, also almost bal-
loon-shaped or subutriform, sometimes filled with brown-
ish amorphous content, apex usually without crystals,
usually thin-walled or walls only up to 0.5 pm thick near
the apex, and then pale yellowish in 3% KOH. Cheilocys-
tidia similar, but even more variable in shape. Pileipel-
lis constituted by an epicutis made up of parallel unusual
hyphae 6-14 pm wide, with thick walls and joints and
parietal brownish pigment, subcutis with wider and paler
elements. Caulocystidia only near the apex of the stipe,
oblong subclavate elements, intermixed with segmented
hyphoid elements, generally with brownish to dark brown
walls and sometimes amorphous brown content in 3%
KOH. Clamp connections abundant in all tissues.

Habitat and distribution

Our collections were from Germany, in montane
regions, all in very moist habitats near small brooks or in
very wet peat hollows always with Sphagnum, and always
with Picea abies nearby, on acidic ground, and among
other morphologically similar species, such as 1. stellato-
spora, or in association with /. napipes. The species cor-
responds to UNITE SH1159943.08FU (3.0%), including
sequences from collections or from EcM and soil samples
from Denmark, Estonia, France, Japan, United Kingdom
and United States. With a collection from North Carolina
(MG773840, as “Inocybe sp.”) from the Great Smoky
Mountains National Park, there is a note that the collec-
tion grew “at the base of old Acer tree under Picea, Fagus,
Betula”. With a further collection from North Carolina
(MT196976, as “I. aff. stellatospora”), Mt. Mitchell State
Park, the symbionts Abies fraseri and Picea rubens are
noted. As hosts of the EcM sequences, Pinus sylvestris,
Abies, Picea abies, Quercus petraea and Fagus sylvatica
were indicated.

Additional specimens examined

GERMANY, Bayern, Regen, Lindberg, Zwieslerwald-
haus, Ruckowitzhdnge, TK25 6845/4, alt. c. 900 m, Picea
abies, Fagus sylvatica, Abies alba, Sphagnum sp., 20 Aug.
2016, leg. D. Banpini, J. CHrisTAN, C. BAssLEr, C. HAHN and
B. OrrTeL (DB20-8-16-42).- Bayern, Ostallgdu, RoBhaupten,
Senkele, TK25 8330/1, alt. 860 m, Picea abies, Alnus gluti-
nosa, Betula sp., Sphagnum sp., 14 Aug. 2020, leg. D. BANDINI &
B. OerTEL (SMNS-STU-F-0901735, dupl. DB14-8-20-4).- Ibi-
dem, at some distance from former location, Picea abies,
Alnus glutinosa, Betula sp., Sphagnum sp., 14 Aug. 2020, leg.
D. Banbint & B. OertEL (DB14-8-20-13).- Bayern, Ostallgiu,
Halblech, Buchenberg, TK25 8430/2, alt. c. 1155 m, Picea abies,
Fagus sylvatica, Sphagnum sp., 15 Aug. 2020, leg. D. BANDINI,
B. OerTEL & J. CHRisTAN (DB15-8-20-8).

Notes
Inocybe turfae sp. n. is characterized by pale brown to
brown pileus colour, lanose-squarrose pileus surface, dis-
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Fig. 21. Microscopic characters of type collections — a. [nocybe albofibrillosa (M_M_0020039). b. I. aurantiobrunnea (SMNS-STU-
F-0001816). ¢. 1. aurantioumbonata (MCVE-23504). d. I. bresadolana (LIP-MB8209251). e. I. brevispora (L-0054122). f. I. decip-
iens (S-F-14450). g. I. dunensis (K(M): 60273). h. 1. javorkae (BP77256). Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch =
Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 pm.
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Fig. 22. Microscopic characters of type collections — a. Inocybe longicystis (CUP-A-024321). b. I. moravica (BRNU-07012-39).
c. I. pholiotinoides (PC, Romagnesi n° 58, 298). d. I. ravenelii (K(M): 264841). e. I. soluta (PRC-bottle n° 385). f. 1. stellatospora
(NYS-£-2936.1). g. I striatorimosa (K(M): 68622). h. I. subcarpta (G-00566264). Ca = Caulocystidia, Cpa = Cauloparacystidia, Ch =
Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um, scale bar cystidia: 50 pm.
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Fig. 23. Microscopic characters of type collections — a. Inocybe subnudipes (G-00262332). b. I. velata (MCVE-23506). Ca = Caulo-
cystidia, Cpa = Cauloparacystidia, Ch = Cheilocystidia, Pa = Paracystidia, Pl = Pleurocystidia, Sp = Spores; scale bar spores: 10 um,

scale bar cystidia: 50 pm.

tant thickish lamellae, strongly nodulose spores, usually
thin-walled hymenial cystidia, oblong subclavate inter-
mixed with segmented hyphoid caulocystidia with brown-
ish walls and a habitat usually in acidic, very moist boggy
terrain with conifers. The species looks very similar to
L stellatospora, which differs, e.g., by the generally darker
pileus colour, on average narrower spores with a higher
Q-value and on average longer, often subcapitate hymenial
cystidia (Massgge 1904; MatHENY & Kropp 2001; DB, per-
sonal observation). Inocybe lanuginosa (Bull.) P. Kumm.
can be distinguished from /. turfae, e.g., by longer spores,
shorter hymenial cystidia and shorter (sub)clavate caulo-
cystidia (BuLLIARD 1788; StancL 1989 (as “L lanuginosa
var. ovatocystis”); MATHENY & Kropp 2001), and 1. lep-
tophylla G.F. Atk. can be distinguished, e.g., by the usu-
ally darker pileus colour, missing pleurocystidia, longer
spores and on average shorter cheilocystidia (ATKINSON
1918; Horak 1987 as ‘“Astrosporina casimiri’’; STANGL
1989; MaTHENY & Krorp 2001; KoBayasar 2002 and notes
therein; FErRrRARI et al. 2014; DB, personal observation).
Inocybe parcecoacta Grund & D.E. Stuntz has a smoother
pileus surface, smaller spores with less prominent nodules
and on average longer hymenial cystidia (GRUND & STUNTZ
1977; DB, personal observation), /. prisca differs, e.g., by
the smoother pileus surface, smaller spores with much less
protruding nodules and on average longer hymenial cys-
tidia (BAnNDINI et al. 2021a) and 1. relicina differs, e.g., by
the darker pileus colour, yellow(ish) lamellae and much
smaller spores (Fries 1821; QuELET 1873; FERRARI et al.
2014). Inocybe teraturgus M.M. Moser has a smoother
subhygrophanous pileus surface, larger spores and on
average shorter, often near the apex thickened hymenial

cystidia and habitat in eutrophic swamps (Mosgr 1992;
MatHENY & Kropp 2001; DB, personal observation), while
. timpetuana Bandini & B. Oertel can be distinguished
from I turfae, e.g., by the generally darker pileus colour,
larger spores and longer hymenial cystidia mostly with
a long neck (Banpint et al. 2021a). The species with the
most similar ITS in comparison to 1. turfae is I. stellato-
spora, but the similarity is only 89%. The clade of 1. tur-
fae received full support and is supported as sister to the
clade of I stellatospora. The split within the I. turfae clade
is based on three constant SNP positions in the ITS; none
of the sequences downloaded from GenBank includes the
LSU, which might have influenced the support values. We
suspect that all four sequences belong to 7. turfae.

Inocybe velata Franchi & M. Marchetti, in Marchetti &
Franchi, Riv. Micol. 51(4): 345 (2008)
(Fig. 23b)

Description and iconography: MARCHETTI & FranchI (2008).

Type specimen examined

Holotype: ITALY, Tombolo di Giannella, near Orbe-
tello, Pinus pinaster, Pinus pinea, Pinus halepensis, 21 Nov.
2008, leg. P. FrRancHl & M. MARCHETTI (MCVE-23506). Spores
11.1-14.5 pm (av. 12.6 pm, SD 0.8 um) x 5.4-7.6 um (av. 6.7 um,
SD 0.5 um); Q=1.7-2.2 (av. 1.9, SD 0.1) (n = 40), oblong, mostly
with sinuous to entolomoid, sometimes almost smooth out-
line. Basidia 4-spored. Pleurocystidia 39-70 pm (av. 56 pm,
SD 8 um) x 14-25 pm (av. 18 um, SD 3 pm); Q =2.4-3.6 (av. 3.2,
SD 0.4) (n = 15), mostly ventricose (sub)fusiform or (sub)clavate,
apex usually crystalliferous, walls up to 3.0 (4.0) um thick at
the apex, pale yellowish-greenish with 3% KOH. Cheilocystidia
similar in appearance and size. Paracystidia not observed. Cau-
locystidia not studied (to preserve the material).
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Additional specimen examined
GERMANY, Baden-Wiirttemberg, Rhein-Neckar-Kreis,
Sandhausen, near Nature Reserve Diine Pferdstrieb, TK25
6617/4, alt. 113 m, Pinus sylvestris, 25 Oct. 2017, leg. D. BANDINI
(SMNS-STU-F-0901721, dupl. DB25-10-17-4).

Notes

Inocybe velata is, according to the protologue, chara-
cterized by abundant whitish velipellis, a quite glabrous,
rather pale pileus, which becomes somewhat lacerate
with age at the margin, large oblong spores with undulate
outline and mostly (sub)fusiform to (sub)clavate hyme-
nial cystidia (MARCHETTI & FrancH1 2008). It is a Medi-
terranean species growing in sandy maritime habitats
with Pinus. Almost all this information, in combination
with the photographs given with the original description,
reminds of I. dunensis, as already noted by the authors
themselves.

The difference, according to the authors, consists of
the shape of the spores of /. dunensis, which is “piu 0 meno
angoloso”. Furthermore, the stipe of I velata is pruinose
only near the apex of the stipe. We examined the holo-
types of both species and, apart from the named differ-
ences, found that the spores of 1. dunensis were also on
average shorter (see above). In Fig. 1, I. velata (fully sup-
ported) is supported as sister clade to what we consider
to be I. decipiens, which is also the species with the most
similar—though in fact rather dissimilar—ITS (85% sim-
ilarity). Inocybe dunensis is included in the same sup-
ported multi-species clade as 1. velata, but fairly distant.

Discussion

The present article offers a small glimpse into the
enormous diversity of the genus /nocybe. We here present
species the holotypes of which are from northern, cen-
tral, and southern Europe, and in two cases from North
America (New York and Georgia). Given the great diver-
gence of the species included in the molecular analysis
and the small number of markers used in combination
with the large number of species in the genus, the tree pre-
sented as Fig. 1 cannot represent the phylogenetic history
of the genus. In spite of that, the nodulose or laceroid spe-
cies cluster in several clades in the upper portion of the
tree, closer to the root, while the smooth-spored taxa from
Europe are all in the lower portion of the tree. The back-
bone of the tree is not supported. Therefore, this arrange-
ment should not be mistaken for phylogenetic signal with
regard to spore shapes. We would like to stress again that
our focus was not on resolving the evolutionary history of
Inocybe, but on supporting the species concepts presented
here. It stands to reason that, as ITS-LSU data from addi-
tional collections become available, the molecular support
of species could become less, even in an analysis including

Volume 5 (2)

the same set of species, because larger samples are likely
to include more infraspecific sequence variation. But on
the other hand, as additional markers become available,
the support might be raised. As the great majority of spe-
cies and all of the newly described species are well sup-
ported by the available data, we consider our conclusions,
i.e., new taxa, typified taxa and synonymized taxa, as well
supported.

The habitats of the species are as diverse as their dis-
tribution: Inocybe mecoana was found in Portugal and
Malta at or near the seashore with Pinus nearby, in sand
or clayish calcareous ground, while /. turfae is a species
that grows in acidic boggy soil often in association with
Sphagnum and was found by us in montane woods in Ger-
many. Inocybe sepiana, too, is restricted to a very spe-
cific and rare habitat: sandy or pebbly calcareous shores of
rivers or lakes, always with Salix nearby; I. orioli prefers
rather rich humid soil, and /. abdita was found in a city at
different places in a park-like location.

Furthermore, the described species are morphologi-
cally very different. There are smooth-spored species, as
1. mortenii, the stipes of which have caulocystidia only near
the apex, while others, such as /. alcis and 1. orioli, have an
entirely pruinose stipe. Inocybe abdita and 1. turfae have
nodulose spores and stipes which are pruinose only near
the apex, while the equally nodulose-spored /. sepiana has
an entirely pruinose stipe. Besides, there are species with
rather small spores, such as 1. abdita, while the spores of
1 sepiana are quite large. All this in combination with the
different shapes and sizes of the cystidia and the different
colours and textures of the pilei and stipes, gives a good
impression of the morphological diversity of the genus.

Thus, in a key based on morphological criteria, the
newly described species would have to be classified pre-
dominantly in different groups. According to the keys
of Bon (1997a, 1997b, 1998), which are still in use even
though they are in many respects long outdated, 1. morte-
nii would belong to 1. sect. Lilacinae R. Heim because of
its violet stipe. Inocybe cryptica would be part of sect. Ino-
cybe, even though in Fig. 1 it is resolved within the clade
that includes members of the “hirtella-group”. Inocybe
mecoana, I. alcis and I. orioli belong to the Splendentes,
and 1. mecoana can be attributed to the subsection Phae-
oleucinae Bon, which includes species with whitish or
subconcolourous but not pinkish-reddish stipes. In Fig. 1,
a close relationship with 1. phaeoleuca was not supported.
Bon listed 1. pholiotinoides in this subsection, which spe-
cies is at least morphologically related to 1. alcis, I. caris-
sima and I. orioli, but Fig. 1 suggests a closer relationship
to 1. pholiotinoides only for I carissima. We would not
include these four species in the subsection Phaeoleuci-
nae since, in our opinion, and in the result shown in Fig. 1,
all four species, and likewise /. ionochlora and 1. muri-
cellata, should be united in a new group because of their
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characteristic common features, such as the narrow (sub)-
fusiform cystidia with walls strongly reacting on KOH.

The species with nodulose spores can be divided
between the artificial /. sect. Cortinatae Kithner &
Boursier, with species with stipes pruinose only near the
apex, and the artificial /. sect. Marginatae Kiithner, with
species with entirely pruinose stipes. Inocybe abdita has
to be assigned to the former section and therein to /. sub-
sect. Napipedinae (J.E. Lange) Bon because of the bul-
bous base of the stipe. Inocybe culicis and I. rangiferi also
belong to 1. sect. Cortinatae, but not to I. subsect. Napi-
pedinae but either to I. subsect. Brevisporinae Bon, which
includes species with a non-bulbous stipe base, or to the
subsection Cortinatae (Kithner & Boursier) Bon, includ-
ing species with a glabrous or squamulose-fibrillose pileus
surface. Since the delimitation of both subsections (Bre-
visporinae and Cortinatae) is not clear and morphologi-
cally closely related species like 1. soluta and 1. subcarpta
would have to be assigned to different subsections using
this delimitation, a new classification is called for. [nocybe
turfae would be assigned to I. sect. Cortinatae as well, and
there to the stirps Lanuginosa Singer ex Bon, since it is
morphologically similar to species of this group such as
L stellatospora. Finally, Inocybe sepiana is part of I. sect.
Marginatae, where it would be included in /. subsect.
Oblectabiles Bon, which is defined by stipes with more
or less intense pinkish-reddish or subconcolourous tinges.

In addition to the 11 species described as new, we
presented portraits of eight species. For five of them,
1 griseovelata, I. soluta, I. subcarpta, I. tarda and I. tran-
sitoria, we assigned epitypes, and for /. lacera a neotype.
Inocybe lacera and I. moravica are very similar to each
other and may be found in the same habitat. We consider
the acceptance of 1. moravica as a good species, independ-
ent of 1. lacera, as tentative, hoping that further evidence
will emerge for a better supported decision. Inocybe tran-
sitoria is morphologically and genetically closely related
to . abdita, and at least the latter-named species is surely
quite rare judging from the missing entries in databases
and from our own few collections. Inocybe soluta is
closely related to /. culicis as well as . subcarpta, but the
three species are not too difficult to distinguish morpho-
logically from each other because of the different macro-
scopic aspect of the pileus and size and shape of the spores
and cystidia.

Given the fact that, by now, more than 10,000 sequences
of the genus Inocybe are available in the GenBank and
UNITE databases and that we ourselves (i.e., DB) have
herbarium holdings with more than 8,000 morphologically
examined and partly sequenced collections, most of the
species here described as new seem to be comparatively
rare. For several of the species, we cannot yet determine
if they are truly rare, because it seems quite possible that
they have been mistaken for other species in the past. This

is the case of 1. turfae, which resembles the common and
rather well-known 1. stellatospora in many respects. Ino-
cybe alcis, I. carissima and especially 1. orioli could have
easily been mistaken for 1. pholiotinoides, and I. morte-
nii could have been mistaken for several species with
violet stipes, such as 1. pusio or I. amethystina (KUYPER
1986; STANGL 1989; BoN 1997a; Banpini et al. 2021c¢). Ino-
cybe mecoana has probably been mistaken for 1. tarda
and, judging from its absence from sequence databases,
L. cryptica seems to be a rare species.

Acknowledgements

We are grateful to curators FrRancisco Javier REejos (AH),
GizeLLa Vasas (BP), DanieL Dvo DvorAk (BRNU), CHRISTIAN
Lance (C), Katuie T. HopGe (CUP), PHiLippE CLERC, JUAN-
CarrLos Zamora and IsaBELLA VALETTE (G), ANGELA BonD and
Lee Davies (K), Nicorien Sovr (L), REcis Courtecuisse (LIP),
Dagmar TrIEBEL (M), RAFraELLA TrABucco (MCVE), Diana
HurLBuT (NYS), Mika BEnDIKsBY and KATRIINA BENDIKSEN (O),
Bart Buvck (PC), OnprE; KoukoL (PRC) and CHiarRA MARIA
DerLorIAN and Marco Froriant (TR) for the loan of specimens
in their keeping. We thank Sonya DuMENDIAK and JusTICE BaBIc-
TramMELL for their support of the molecular work in Stuttgart.
The Citizen Scientist project of the University of Tartu, i.e.,
UrMas KoLJALG and IRJA SAAR, are thanked for providing us with
sequences for some of our collections. We greatly appreciate the
help of KonsTanze BenscH, SHAUN R. PENNYcook and VOLKER
Braun with all kinds of questions around types and nomencla-
ture.

Our thanks also go to those who helped us fund this research.
The study was supported by the Forderverein des Staatli-
chen Museum fiir Naturkunde Stuttgart and by the Staatliches
Museum fiir Naturkunde Stuttgart. The Norwegian (sequenced)
material included here is part of an /nocybe project financed
by the Norwegian Taxonomy Initiative, with funding from the
Norwegian Biodiversity Information Centre (NBIC). The work
of BALINT DiMa was funded by the ELTE Thematic Excel-
lence Programme 2020 (TKP2020-IKA-05 to ), financed by
the National Research, Development and Innovation Office of
Hungary. A contribution in kind (sequence data) was made by
the Citizen Scientist project of the University of Tartu.

We would furthermore like to express our gratitude to
FernaNDO EsTEVE-RAVENTOs for the gift of several speci-
mens and to GiovannNi Banpini, PETRA and BERND BEHRENS,
MARTIN BEMMANN, ENrRIcO Bizio, PETRA and WERNER EIMANN,
ALBIN HUBER, GUNNHILD MARTHINSEN from the NorBOL staff,
P. BRANDON MATHENY, PERRY G. LARSEN, PIERRE-ARTHUR MOREAU,
HARALD OBENAUER, ANNEKE VAN DER PUTTE, PETER PUWERT,
GEERT SCHMIDT-STOHN, JoscHi SiEMBIDA and MikA TorvoNeN for
gifts of specimens or other help. We finally thank our reviewers
for valuable input, and editor-in-chief DaNIEL WHITMORE for his
careful editorial work.

References

ABARENKOV, K., ZIRK, A., PuRMANN, T., POHONEN, R., IvaNov, F.,
NiLsson, R. H. & Korjarg, U. (2021): Full UNITE+INSD
dataset for Fungi. Version 10.05.2021. UNITE Community.
https://doi.org/10.15156/BI0/1281531

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use


https://doi.org/10.15156/BIO/1281531

68 INTEGRATIVE SYSTEMATICS

AiGNoN, H. L., JABEEN, S., NASEER, A., Yorou, N. S. & RYBERG, M.
(2021a): Three new species of nosperma (Agaricales, Ino-
cybaceae) from Tropical Africa. — MycoKeys 77: 97-116.
https://doi.org/10.3897/mycokeys.77.60084

AicNon, H. L., Naseer, A., Boukary, A. A. & Yorou, N. S.
(2021b): Inocybaceae and affiliated taxa from West Africa. —
Moroccan Journal of Agricultural Sciences 2 (1): 9-13.

AigNoN, H. L., NASEER, A., MATHENY, B. P., Yorou, N. S. &
RyYBERG, M. (2021c): Mallocybe africana (Inocybaceae,
Fungi), the first species of Mallocybe described from
Africa. — Phytotaxa 478 (1): 49—60.
http://dx.doi.org/10.11646/phytotaxa.478.1.3

AtLgssio, C. L. (1980): Inocybe. — Iconographia Mycologica 29
(Suppl. 3): 1-367.

ArMaADA, F., Bipaub, A. & FerviLLe, A. (2007): Inocybe
soluta Velen. ou Inocybe brevispora Huijsm.? — Bulletin
Mycologique et Botanique Dauphiné-Savoie 47 (186): 65-71.

ArnoLps, E., Chrispun, R., Enzrin, R. (2015): Ecologische
Atlas van Paddenstoelen in Drenthe. 3 vols., 719 pp.; Beilen
(Stichting Paddestoelen Werkgroep Drenthe).

ATkinson, G. F. (1918): Some new species of Inocybe. — Ameri-
can Journal of Botany 5: 210-218.

AvrEs, D. L., DARLING, A., ZwickL, D. J., BEErLL P., HOLDER, M. T,
Lewis, P. O., HUELSENBECK, J. P., Ronquist, F., SWOFFORD,
D. L., CumminGgs, M. P., RamBaUT, A. and SUCHARD, M. A.
(2012): BEAGLE: an application programming interface for
statistical phylogenetics. — Systematic Biolology 61: 170—
173.
https://doi.org/10.1093/sysbio/syr100

BaBos, M. G. & StaNGL, J. (1985): Inocybe javorkae sp. n. aus
Ungarn (Agaricales, Cortinariaceae). — Annales Historico-
Naturales Musei Nationalis Hungarici 77: 113-120.

Banping, D., CaristaN, J., EBERHARDT, U., PLocH, S., TAHIR, A.,
OcERTEL, B. & THINES, M. (2017): Inocybe sphagnophila sp.
nov., eine neue Art der hdckersporigen Untersektion Napi-
pedinae der Gattung Inocybe (Agaricales). — Mycologia
Bavarica 18: 11-34.

Banbing, D., Hawmeg, F. & OkrTEL, B. (2013): Eine kleine seltene
Inocybe: Inocybe ionochlora Romagnesi. — Zeitschrift fiir
Mykologie 79 (1): 79-98.

Banbing, D. & OEeRTEL, B. (2021): Risspilze (Inocybaceae, Agari-
cales, Basidiomycota). — In: ScHOLLER, M. & Pora, F. (eds.):
Die Pilze des ehemaligen Bannwalds Wilder See im Nati-
onalpark Schwarzwald unter besonderer Beriicksichtigung
der mit Abies alba (Weill-Tanne). Schriftenreihe Forschung
im Nationalpark Schwarzwald 1, pp. 363-379; Seebach
(Nationalpark Schwarzwald).

Banping, D., OerTeEL, B. & EBERHARDT, U. (2021a): Noch mehr
Risspilze (2): Dreizehn neue Arten der Familie Inocybaceae.
— Mycologia Bavarica 21: 27-98.

Banping, D., OerTEL, B. & EBERHARDT, U. (2021b): Inocybe blan-
dula, eine neue hockersporige Art der Gattung Inocybe,
Sektion Marginatae. — Zeitschrift fiir Mykologie 87 (2):
211-228.

Banping, D., OerTEL, B. & EBERHARDT, U. (2021c): A fresh out-
look on the smooth-spored species of Inocybe: type studies
and 18 new species. — Mycological Progress 20: 1019-1114.
https://doi.org/10.1007/s11557-021-01712-w

Banping, D., OerTEL, B. & EBERHARDT, U. (2022a): More smooth-
spored species of Inocybe (Agaricales, Basidiomycota): type
studies and 12 new species from Europe. — Persoonia 48:
91-149.
https://doi.org/10.3767/persoonia.2022.48.03

Volume 5 (2)

Banpini, D., OerTEL, B. & EBERHARDT, U. (2022b): Noch mehr
Risspilze (3): Einundzwanzig neue Arten der Familie Inocy-
baceae. — Mycologia Bavarica 22: 31-138.

Banping, D., OerTEL, B., MorEAU, P.-A., THINES & M., PLocHh, S.
(2019a): Three new hygrophilous species of Inocybe, subge-
nus /nocybe. — Mycological Progress 18: 1101-1119.
https://doi.org/10.1007/s11557-019-01509-y

Banping, D., OrTEL, B., PLocH, S., ALl T., VAURAS, J., SCHNEIDER,
A., ScHOLLER, M., EBERHARDT, U. & THinEs, M. (2019b):
Revision of some central European species of Inocybe (Fr.:
Fr.) Fr. subgenus Inocybe, with the description of five new
species. — Mycological Progress 18: 247-294.
https://doi.org/10.1007/s11557-018-1439-9

Banpini, D., OerTEL, B., ProcH, S. & THINES, M. (2019¢): Ino-
cybe heidelbergensis, eine neue Risspilz-Art der Untergat-
tung Inocybe. — Zeitschrift fiir Mykologie 85 (2): 195-213.

Banpini, D., OerteL, B., ScuussLer, C. & EBerHARDT, U.
(2020a): Noch mehr Risspilze: Fiinfzehn neue und zwei
wenig bekannte Arten der Gattung /nocybe. — Mycologia
Bavarica 20: 13-101.

Banpini, D., Sesui, E., OerTeL, B. & KRISAI-GREILHUBER, .
(2020b): Inocybe antoniniana, a new species of Inocybe
section Marginatae with nodulose spores. — Sydowia 72:
95-106.
https://doi.org/10.12905/0380.sydowia72-2020-0095

Banping, D., Vauras, J., WeHOLT, @., OERTEL, B. & EBERHARDT,
U. (2020c¢): Inocybe woglindeana, a new species of the genus
Inocybe, thriving in exposed habitats with calcareous sandy
soil. — Karstenia 58: 41-56.

Bizio, E., FerisiN, G. & Dovana, F. (2016): Inocybe costinitii.
A new species from the Istrian coast. — Micologia ¢ Vege-
tazione Mediterranea 31 (2): 95-102.

Bizio, E. & Ferrari, E. (1999): 11 genere Inocybe (Fr.) Fr. nel
Verbano-Cusio-Ossola e in alcune zone limitrofe. — Funghi
e Ambiente 80—-81: 13-82.

Bizio, E. & MaRrcHETTI, M. (1997): Le Inocybe dell’Abate Bresa-
dola (attraverso gli autori successivi e revisione di materiale
d’erbario). Prima parte. — Bollettino del Gruppo Micologico
G. Bresadola - Nuova Serie 40 (2-3): 91-112.

Bizio, E. & MARCHETTI, M. (1998): Le Inocybe dell’Abate Bresa-
dola (attraverso gli autori successivi e revisione di materiale
d’erbario). Seconda parte. — Bollettino del Gruppo Mico-
logico G. Bresadola - Nuova Serie 41 (2): 67-90.

Bon, M. (1985): Quelques nouveaux taxons de la flore
mycologique alpine. — Bulletin Trimestriel de la Féderation
Mycologique Dauphiné-Savoie 25 (97): 23-30.

Bon, M. (1990): Flore mycologique du littoral (5 — Inocybe). —
Documents Mycologiques 20 (78): 61—66.

Bon, M. (1997a): Clé monographique du genre /nocybe (Fr.) Fr.
(2¢éme partie). — Documents Mycologiques 27 (108): 1-77.

Bon, M. (1997b): C1é monographique des inocybes alpins. — Bul-
letin Trimestriel de la Féderation Mycologique Dauphiné-
Savoie 37 (144): 71-109.

Bon, M. (1998): Cl¢ monographique du genre /nocybe (Fr.) Fr.
(3¢me partie). — Documents Mycologiques 28 (111): 1-45.

Bon, M. (2005): Pareys Buch der Pilze, 362 pp.; Stuttgart
(Frankh-Kosmos Verlags GmbH & Co.).

Bon, M. & Van Haruwyn, C. (1983): Macromycétes des ter-
rils de charbonnages du nord de la France. 3. — Documents
Mycologiques 12 (46): 33-52.

Boubikr, E. (1917): Derniéres étincelles mycologiques. — Bulle-
tin de la Société Mycologique de France 33: 7-22.

Braaten, C. C., MaTHENY, P. B., Viess, D. L., Woop, M. G.,
WiLLiams, J. H. & BouGHER, N. L. (2014): Two new species

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use


https://doi.org/10.3897/mycokeys.77.60084
http://dx.doi.org/10.11646/phytotaxa.478.1.3
https://doi.org/10.1093/sysbio/syr100
https://doi.org/10.1007/s11557-021-01712-w
https://doi.org/10.3767/persoonia.2022.48.03
https://doi.org/10.1007/s11557-019-01509-y
https://doi.org/10.1007/s11557-018-1439-9
https://doi.org/10.12905/0380.sydowia72-2020-0095

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE 69

of Inocybe from Australia and North America that include
novel secotioid forms. — Botany 92: 9-22.

BrEITENBACH, J. & KRrANZLIN, F. (2000): Pilze der Schweiz.
Vol. 5, 340 pp.; Luzern (Mykologia).

Bresapora, G. (1892): Fungi tridentini novi vel nondum delin-
eati, et iconibus illustrati, series 2, fasc. 8-10, pp. 1-46 +
pls. 106—150; Trento (J. Zippel).

BrEsapoLa, G. (1905): Hymenomycetes novi vel minus cogniti. —
Annales Mycologici 3 (2): 159-164.

Bresapora, G. (1930): Iconographia Mycologica. Vols. 15-16,
750 pls.; Milan (Societa Botanica Italiana).

BriTZELMAYR, M. (1881): Hyporhodii und Leucospori aus Siid-
bayern (Hymenomyceten aus Siidbayern 2). — Berichte des
Naturhistorischen Vereins Augsburg 26: 133—148.

BuLLiarp, P. (1788): Herbier de la France. Collection compléte
des plantes indigénes de ce royaume; avec leurs détails
anatomiques, leurs propriétés, et leurs usages en Médi-
cine 8, Paris.

Buvck, B., EYSSARTIER, G., DiMA, B., ConsIGLIO, G., NOORDELOOS,
M. E., Parr, V., BEra, 1., GHosH, A., Rossi, W., LEONARDI,
M. & Das, K. (2021): Fungal Biodiversity Profiles 101-
110. — Cryptogamie, Mycologie 42 (5): 63—89.
https://doi.org/10.5252/cryptogamie-mycologie2021v42a5

Buvyck, B., EYssarTIER, G., ARMADA, F., CORRALES, A., HEMBROM,
M. E., Rossi, W., BELLANGER, J. M., Das, K., Dima, B., GHOSH,
A., NoorDELOOS, M. E., PARIHAR, A., KRISAI-GREILHUBER, I.,
LEeoNARrDI, M., Manz, C., VERA, M., VILA, J., ADAMCIKOVA, K.,
Bizio, E. & CaBon, M. (2022): Fungal Biodiversity Profiles
111-120. — Cryptogamie, Mycologie 43 (2): 23—61.
https://doi.org/10.5252/cryptogamie-mycologie2022v43a2

CARTERET, X. & REUMAUX, P. (2017): Miettes sur les Inocybes (8¢
série). Inocybes jaunes ou jaunatres. — Bulletin de la Société
Mycologique de France 131 (1-2) (2015): 1-96.

CErvING, M. (2021): Inocybe messapica (Inocybaceae, Agaricales,
Basidiomycota), a new species in section Splendentes, from
Mediterranean oak woods. — Phytotaxa 480 (2): 174—184.
http://dx.doi.org/10.11646/phytotaxa.480.2.6

ConsicLio, G. & PaperTi, C. (2008): Funghi d’Italia. Vol. 2
(3. ed.), 1036 pp.; Vicenza (Fondazione Centro Studi Mico-
logici dell’A.M.B.).

Crrpps, C., EBerHARDT, U., Scuutz, N., BEKER, H.J., EVENSON,
V.S. & Horak, E. (2019a): The genus Hebeloma in the Rocky
Mountain alpine zone. — MycoKeys 46: 1-54.
https://doi.org/10.3897/mycokeys.46.32823

Cripps, C. L., LARsSON, E. &VAURas, J. (2019b): Nodulose-spored
Inocybe from the Rocky Mountain alpine zone molecularly
linked to European and type specimens. — Mycologia 112:
133-153.
https://doi.org/10.1080/00275514.2019.1677419

CuLLINGTON, P. (2013): Some new British Inocybe species. —
Field Mycology 14 (1): 17-20.

Dovana, F., Bizio, E., GarBeLotTOo, M. & FERISIN, G. (2021):
Inocybe cervenianensis (Agaricales, Inocybaceae), a new
species in the /. flavoalbida clade from Italy. — Phytotaxa
484 (2): 227-236.
https://doi.org/10.11646/phytotaxa.484.2.7

ENDERLE, M., KRIEGLSTEINER, G. J. & BENDER, H. (1986): Studien
zur Gattung Coprinus (Pers: Fr.) S.F. Gray in der Bundesre-
publik Deutschland. III. — Zeitschrift fiir Mykologie 51 (1):
101-132.

EsTEVE-RAVENTOS, F., Banpini, D., O©rrTEL, B., GONZALEZ,
V., Moreno, G. & OLARIAGA, 1. (2018): Advances in the
knowledge of the Imocybe mixtilis group (Inocybaceae,

Agaricomycetes), through molecular and morphological
studies. — Persoonia 41: 213-236.
https://doi.org/10.3767/persoonia.2018.41.11

EsTEVE-RAVENTOS, F., GArcia BrLanco, A., Sanz Caraso, M. &
DEL VAL, J.B. (2003): Inocybe aurantiobrunnea and I. pseu-
doorbata, two new mediterranean species found in the
Iberian Peninsula. — Osterreichische Zeitschrift fiir Pilz-
kunde 12: 89-99.

EsTEVE-RAVENTOs, F., Macau, N. & FervVILLE, A. (2012): Inocybe
neorufula sp. nov., un nouveau nom pour /. rufula au sens de
Malencon. — Bulletin de la Société Mycologique de France
127 (2011): 189-200.

EstevE-RAVENTOS, F., RopriGuez-Campo, F. J. & Arvarapo, P.
(2017): Inocybe parvicystis F.J. Rodr-Campo & Esteve-Rav.,
sp. nov. — In: Crous et al. (eds.): Fungal Planet description
sheets, 558—624. — Persoonia 38: 338-339.
https://doi.org/10.3767%2F003158517X698941

EvYSSARTIER, G. (2007): Inocybe deianae sp. nov., un taxon proche
d’Inocybe tenuicystidiata. — Bulletin Mycologique et Bota-
nique Dauphiné-Savoie 186: 35-42.

EvssarTiEr, G., CARTERET, X. & Reumaux, P. (2002): Miettes
sur les Inocybes (5e partie). — Mycologia Montenegrina 5:
39-57.

Fan, Y. & Bau, T. (2010): A revised checklist of the genus /no-
cybe (Fr.) Fr. in China. — Journal of Fungal Research 8 (4):
189-193.

Fan, Y. & Bau, T. (2013): Two striking Inocybe species from
Yunnan Province, China. — Mycotaxon 123 (1): 169—-181.
FaN, Y.-G. & Bau, T. (2020): Two new smooth-spored species
of Inocybe (Inocybaceae, Agaricales) from Gansu Province,

northwestern China. — Mycosystema 39 (9): 1694—1705.
http://dx.doi.org/10.13346/j.mycosystema.200210

Fan, Y., Wy, R. H. & Bau, T. (2018): Two new species and eight
newly recorded species of [nocybe subg. Inocybe from
China. — Journal of Fungal Research 16 (2): 70—83.

FErRRARL E. (2006): Inocybe alpine e subalpine. Fungi non Delin-
eati. Vols. XXXIV-XXXVI, 357 pp.; Alassio (Edizioni
Candusso).

FErrARI, E., BanDpINI, D. & Boccarpo, F. (2014): Inocybe (Fr.)
Fr., terzo contributo, 188 pp.; Alassio (Edizioni Candusso).

Franchi, P., MarcHETTI, M. & PapeTTI, C. (2016): Inocybe tiliae,
una nuova specie della Sezione Marginatae. — Rivista di
Micologia 59 (2): 99—121.

Fries, E. (1821): Systema Mycologicum 1, Lundae.

GemML, J., TiMLING, 1., RoBiNsoN, C. H., LENNON, N., NusBaUM,
H. C., BRocumanN, C., NoorpeLoOs, M. E. & TayLor, D. L.
(2012): An arctic community of symbiotic fungi assembled
by long-distance dispersers: phylogenetic diversity of ecto-
mycorrhizal basidiomycetes in Svalbard based on soil and
sporocarp DNA. — Journal of Biogeography 39: 74-88.
https://doi.org/10.1111/j.1365-2699.2011.02588.x

GMINDER, A. (2010): Standerpilze: Blatterpilze III. (Die GroB-
pilze Baden-Wiirttembergs, vol. 5), 671 pp.; Stuttgart
(Ulmer).

Grunp, D. W. & Stuntz, D. E. (1977): Nova Scotian Ino-
cybes. IV. — Mycologia 69: 392—408.

Grunp, D. W. & Stuntz, D. E. (1983): Nova Scotian Ino-
cybes. VII. — Mycologia 75: 257-270.

GUINDON, S., DUFAYARD, J.-F., LEFORT, V., ANISIMOvA, M., HORDIJK,
W. & Gascutt, O. (2010): New algorithms and methods to
estimate Maximum-Likelihood phylogenies: Assessing the
performance of PhyML 3.0. — Systematic Biology 59: 307—
321.
https://doi.org/10.1093/sysbio/syq010

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use


https://doi.org/10.5252/cryptogamie-mycologie2021v42a5
https://doi.org/10.5252/cryptogamie-mycologie2022v43a2
http://dx.doi.org/10.11646/phytotaxa.480.2.6
https://doi.org/10.3897/mycokeys.46.32823
https://doi.org/10.1080/00275514.2019.1677419
https://doi.org/10.11646/phytotaxa.484.2.7
https://doi.org/10.3767/persoonia.2018.41.11
https://doi.org/10.3767%2F003158517X698941
http://dx.doi.org/10.13346/j.mycosystema.200210
https://doi.org/10.1111/j.1365-2699.2011.02588.x
https://doi.org/10.1093/sysbio/syq010

70 INTEGRATIVE SYSTEMATICS

Hem, R. (1931): Le genre Inocybe (Encyclopédie Mycologique),
429 pp.; Paris (Lechevalier).

Hewitt, R. E., CHarin, F. S., HoLLiNGSwORTH, T. N. & TAYLOR,
D. L. (2017): The potential for mycobiont sharing between
shrubs and seedlings to facilitate tree establishment after
wildfire at Alaska arctic treeline. — Molecular Ecology 26:
3826-3838.
https://doi.org/10.1111/mec.14143

Hoang, D. T., CHERNOMOR, O., HAESELER, A. VoN, MINH, B. Q. &
Ving, L. S. (2018): UFBoot2: Improving the ultrafast boot-
strap approximation. — Molecular Biology Evolution 35:
518-522.
https://doi.org/10.1093/molbev/msx281.

Hormaren, P. K., HoLMGREN, N. H. & BARrRNETT, L. C. (1990):
Index Herbariorum, 8th edn. New York (Botanic Garden).

Horaxk, E. (1987): Astrosporina in the alpine zone of the Swiss
National Park (SNP) and adjacent regions. — In: LAURSEN,
G. A., AmmiraTl, J. F. & REDHEAD, S. A. (eds.): Arctic and
Alpine Mycology 2. Environmental Science Research 34,
pp- 205-235; New York (Plenum).

Horak, E. & Stanat, V. (1980): Notizen zur Taxonomie und Ver-
breitung von /nocybe leptocystis. — Sydowia 33: 145-151.
HRruy, J. (1930): Beitrdge zur Pilzflora Médhrens und Schlesiens.

(Fortsetzung 1). — Hedwigia 70: 234-358.

Huwusman, H. S. C. (1955): Observations on agarics. — Fungus
25: 18-43.

TorTi, M., LanceLrotTi, E., Hatt, 1. & ZamBonELLI, A. (2010):
The ectomycorrhizal community in natural Tuber borchii
grounds. — FEMS Microbiology Ecology 72: 250-260.
https://doi.org/10.1111/.1574-6941.2010.00844.x

JABEEN, S., AHMAD, I., RasHiD, A. & KHALID, A. (2016): Inocybe
kohistanensis, a new species from Swat, Pakistan. — Turkish
Journal of Botany 40: 312-318.
https://doi.org/10.3906/bot-1501-17

JacoBsson, S. & Larsson, E. (2012): Inocybe (Fr. Fr)). — In:
Kn~upsen, H. & VESTERHOLT, J. (eds.): Funga Nordica, 2. ed.,
pp- 981-1028; Copenhagen (Nordsvamp).

JoHNsoN, M., ZARETSKAYA, I., RavyTseLis, Y., MEREzZHUK, Y.,
McGinnis, S., Mabppen, T. L. (2008): NCBI BLAST: a bet-
ter web interface. — Nucleic Acids Research 36 (Web Server
issue): W5-Wo.
https://doi.org/10.1093/nar/gkn201

KarsTten, P.A. (1883): Symbolae ad mycologiam Fenni-
cam. IX. — Meddelanden af Societas pro Fauna et Flora Fen-
nica 9: 39-56.

KarsTen, P. A. (1889): Kritisk ofverisgt af Finlands Basids-
vampar (Basidiomycetes; Gastero- & Hymenomycetes). —
Bidrag till Kdnnedom av Finlands Natur och Folk 48: 1-470.

Karton, K., Kuma, K., Ton, H. & Mivara, T. (2005): MAFFT ver-
sion 5: improvement in accuracy of multiple sequence align-
ment. — Nucleic Acids Research 33: 511-518.
https://doi.org/10.1093/nar/gkil98

Karon, K., Rozewickl, J. & Yamapa, K. D. (2019): MAFFT
online service: multiple sequence alignment, interactive
sequence choice and visualization. — Briefings in Bioinfor-
matics 20: 1160—1166.
https://doi.org/10.1093/bib/bbx 108

Kaurrman, C. H. (1924): Inocybe (Fries) Quél., North American
Flora, Agaricales, Agaricaceae (pars). New York Botanical
Garden 10 (4): 227-260.

KosavasHr, T. (2002): The taxonomic studies of the genus /no-
cybe, 246 pp.; Berlin, Stuttgart (J. Cramer).

Volume 5 (2)

KokkoneN, K. & Vauras, J. (2012): Eleven new boreal species of
Inocybe with nodulose spores. — Mycological Progress 11:
299-341. [Published online in 2011.]
http://dx.doi.org/10.1007/s11557-011-0783-9

Kovriarg, U., Larsson, K.-H., ABarenkov, K., Nirsson, R. H.,
ALEXANDER, I. J., EBERHARDT, U., ErRLAND, S., HoiLanp, K.,
KioLLER, R., Larsson, E., PENNANEN, T., SEN, R., TAYLOR,
A. F., TepErsoo, L., VraLsTaD, T. & URrsING, B. M. (2005):
UNITE: a database providing web-based methods for the
molecular identification of ectomycorrhizal fungi. — New
Phytologist 166: 1063—1068.

KovriarLg, U., Nirsson, R. H., ABarenkov, K., TeDErRsoo, L.,
TayLor, A. F. S., Banram, M., Batks, S. T., Bruns, T. D.,
BeNGTssoN-PALME, J.,, CaLpacguan, T. M., DoucLas, B.,
DrenkHAN, T., EBERHARDT, U., DueNas, M., GREBENC, T.,
GrirriTH, G. W., HARTMANN, M., Kirk, P. M., KoHour, P.,
Larsson, E., LinpaHL, B. D., LUcKING, R., MARTIN, M. P.,
MAaTHENY, P. B., NGuvEen, N. H., NiskaneN, T., O1a, J., Pray,
K. G., PEINTNER, U., PETERSON, M., PoLDMAA, K., SaAG, L.,
SAAR, ., SCHUSSLER, A., ScoTT, J. A., SENES, C., SmiTH, M. E.,
Suua, A., Tavror, D. L., TeLLEriA, M. T., WEIiss, M. &
Larsson, K.-H. (2013): Towards a unified paradigm for
sequence-based identification of Fungi. — Molecular Eco-
logy 22 (21).
https://doi.org/10.1111/mec.12481

KRisaI-GREILHUBER, 1. (1992): Die Makromyceten im Raum von
Wien: Okologie und Floristik, 191 pp.; Eching (IHW-Ver-
lag).

Krorp, B. R., MatHeNy, P. B. & Hurchison, L. J. (2013): Ino-
cybe section Rimosae in Utah: phylogenetic affinities and
new species. — Mycologia 105: 728-747.
https://doi.org/10.3852/12-185

Kropp, B. R., MATHENY, P. B. & NaNaGyuLyaN, S. G. (2010): Phy-
logenetic taxonomy of the Inocybe splendens group and
evolution of supersection “Marginatae”. — Mycologia 102:
560-573.
https://doi.org/10.3852/08-032

KUHNER, R. (1933): Notes sur le genre /nocybe 111, les inocybes
goniosporés (fin). — Bulletin de la Société Mycologique de
France 49: 81-121.

Kunner, R. (1955): Compléments a la “Flore analytique”.
V. Inocybes 1éiosporés cystidiés. Especes nouvelles ou cri-
tiques. — Bulletin de la Société des Naturalistes d’Oyonnax
pour I’Etude et la Diffusion des Sciences Naturelles dans la
Région 9: 3-95.

KUHNER, R. (1988): Diagnoses de quelques nouveaux inocybes
récoltés en zone alpine de la Vanoise (Alpes frangaises). —
Documents Mycologiques 19 (74): 1-27.

KUHNER, R. & Boursier, J. (1932): Notes sur le genre Ino-
cybe: Les inocybes goniosporées. — Bulletin de la Société
Mycologique de France 48 (2): 118-161.

Kunnert, R., OBERKOFLER, I. & PEINTNER, U. (2012): Fungal
growth and biomass development is boosted by plants in
snow-covered soil. — Microbial Ecology 64: 79-90.
https://doi.org/10.1007/s00248-011-0001-y

Kummer, P. (1871): Der Fiihrer in die Pilzkunde: Anleitung
zum methodischen, leichten und sicheren Bestimmen der
in Deutschland vorkommenden Pilze: mit Ausnahme der
Schimmel- und allzu winzigen Schleim- und Kern-Pilzchen,
146 pp.; Zerbst (E. Luppe).

Kuyrer, T. W. (1985): Studies in /nocybe 1. Revision of the new
taxa of Inocybe described by Velenovsky. — Persoonia 12 (4):
375-400.

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use


https://doi.org/10.1111/mec.14143
https://doi.org/10.1093/molbev/msx281
https://doi.org/10.1111/j.1574-6941.2010.00844.x
https://doi.org/10.3906/bot-1501-17
https://doi.org/10.1093/nar/gkn201
https://doi.org/10.1093/nar/gki198
https://doi.org/10.1093/bib/bbx108
http://dx.doi.org/10.1007/s11557-011-0783-9
https://doi.org/10.1111/mec.12481
https://doi.org/10.3852/12-185
https://doi.org/10.3852/08-032
https://doi.org/10.1007/s00248-011-0001-y

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE 71

Kuvrer, T. W. (1986): A revision of the genus /nocybe in Europe.
1. Subgenus /nosperma and the smooth-spored species of
subgenus /nocybe. — Persoonia, Supplement 3: 1-247.

LANGE, J. E. (1917): Studies in the Agarics of Denmark. III. Plu-
teus, Collybia, Inocybe. — Dansk Botanisk Arkiv 2 (7): 1-50.

Larsson, E. & Vauras, J. (2021): Inocybe norvegica Vauras &
E. Larss. sp. nov. — In: Crous et al. (eds.): Fungal Planet
description sheets, 1182—-1283. — Persoonia 46: 474—475.
https://doi.org/10.3767/persoonia.2021.46.11

LARsson, E., Vauras, J. & Cripps, C. L. (2014): Inocybe leioceph-
ala, a species with an intercontinental distribution range —
disentangling the I. leiocephala — subbrunnea — catalaunica
morphological species complex. — Karstenia 54: 15-39.

Larsson, E., Vauras, J. & Cripps, C. L. (2018a): Inocybe lemmi,
a new species of section Marginatae from the alpine region
of Sweden. — Karstenia 57 (2017): 1-9.

Larsson, E., Vauras, J. & Cripps, C. L. (2018b): Inocybe prae-
tervisa group — A clade of four closely related species with
partly different geographical distribution ranges in Europe. —
Mycoscience 59 (4): 277-287.
https://doi.org/10.1016/j.myc.2017.11.002

Lasch, W. G. (1829): Enumeratio Hymenomycetum pileatorum
Marchiae Brandenburgicae, nondum in floris nostratibus
nominatorum, cum observationibus in cognitos et novorum
descriptionibus. — Linnaea 4: 518—553.

Latha, K. P. D. & MaNIMoHAN, P. (2015): Inocybe griseorubida,
a new species of Pseudosperma clade from tropical India. —
Phytotaxa 221 (2): 166—174.
https://doi.org/10.11646/phytotaxa.221.2.6

Latna, K. P. D. & ManimoHAN, P. (2016): Inocybe gregaria,
a new species of the Inosperma clade from tropical India. —
Phytotaxa 286 (2): 107-1115.
http://dx.doi.org/10.11646/phytotaxa.286.2.5

Lataa, K. P. D. & Manimvonan, P. (2017): Inocybes of Kerala,
181 pp.; Kerala (Spore Print Books).

LatHa, K. P. D., MANIMOHAN, P. & MATHENY, P. B. (2016): A new
species of Inocybe representing the Nothocybe lineage. —
Phytotaxa 267: 40-50.
https://doi.org/10.11646/phytotaxa.267.1.4

Locking, R., AIME, M., ROBBERTSE, B. MILLER, A., ARIYAWA-
Nsa, H., Aoki, T., CArDINALL, G., Crous, P., DRUZHININA, 1.,
Geiser, D., HawkswortH, D., Hypg, K., IriNvI, L., JEEWON,
R., Jounston, P., Kirk, P., MaLosso, E., May, T., MEYER,
W., Opik, M., RoBERT, V., STADLER, M., THINES, M., VU, D,
Yurkov, A. M., ZHANG, N. & SchocH, C. (2020): Unambi-
guous identification of fungi: Where do we stand and how
accurate and precise is fungal DNA barcoding? — IMA Fun-
gus 11: 14.
https://doi.org/10.1038/s41564-021-00888-x

Lupwig, E. (2017): Pilzkompendium. Vol. 4 (parts 1 & 2), 371 pp.;
Berlin (Fungicon).

Lunmann, U. & VEspER, A. (1998): Uber Funde einiger RiBpilz-
arten (Inocybe) aus Thiiringen. — Boletus 22 (1): 1-19.

Mao, N., Xu, Y.-Y., Zuao, T.-Y., Ly, J.-C. & Fan, L. (2022):
New Species of Mallocybe and Pseudosperma from North
China. — Journal of Fungi 8: 256.
https://doi.org/10.3390/j0f8030256

MARCHETTI, M., ConsicLIo, G. & BRUGALETTA, E. (2021): Ino-
cybe mediterranea, una nuova specie trovata nella Pineta di
Salinella (Sicilia) e osservazioni sui rapporti fra 1. lapidicola
e I deianae. — Rivista di Micologia 64: 195-220.

MaRrcHETTI, M. & Franchi, P. (2003): Studi sul genere Ino-
cybe 1. — Rivista di Micologia 4: 319-335.

MARCHETTI, M., & FrancHhr, P. (2008): Studi sul genere Inocybe —
V. Specie interessanti ¢ nuove del litorale toscano. Parte
prima. — Rivista di Micologia 4: 301-355.

MARCHETTI, M., FrRANCHI, P. & ConsicLio, G. (2014): Tipificatione
di alcune /nocybe di Britzelmayr. — Rivista di Micologia 57:
127-178.

Masek, A. (2013): Diversity of types of ectomycorrhiza in
a beech stand in Slovenian Istria. Thesis, Slovenian Forestry
Institute, Ljubljana.

Massee, G. E. (1904): A monograph of the genus /nocybe
Karsten. — Annals of Botany 18: 459-504.

MatHENY, P. B. (2005): Improving phylogenetic inference of
mushrooms with RPBI and RPB2 nucleotide sequences
(Inocybe; Agaricales). — Molecular Phylogenetics and Evo-
lution 35 (1): 1-20.
https://doi.org/10.1016/j.ympev.2004.11.014

MATHENY, P. B. (2009): A phylogenetic classification of the Ino-
cybaceae. — Mcllvainea 18: 11-21.

MATHENY, P. B. & BoucHEr, N. L. (2017): Fungi of Australia,
Inocybaceae, 582 pp.; Canberra & Melbourne (ABRS &
CSIRO Publishing).

MaTHENY, P. B., HoBBs, A. M. & ESTEVE-RaVENTOs, F. (2020):
Genera of Inocybaceae: New skin for the old ceremony. —
Mycologia 112 (1) (2019): 83-120.
https://doi.org/10.1080/00275514.2019.1668906

MATHENY, P. B. & Kropp, B. R. (2001): A revision of the Inocybe
lanuginosa group and allied species in North America. —
Sydowia 53 (1): 93—-139.

MATHENY, P. B, Liu, Y. J., AMMmIraT, J. F. & HaLt, B. D. (2002):
Using RPBI sequences to improve phylogenetic inference
among mushrooms (/nocybe, Agaricales). — American Jour-
nal of Botany 89: 688—698.

MATHENY, P. B., NorveLL, L. L. & Gites, E. C. (2013): A com-
mon new species of /nocybe in the Pacific Northwest with
a diagnostic PDAB reaction — Mycologia 105 (2): 436—446.
http://dx.doi.org/10.3852/12-155

MATHENY, P. B. & SweNIE, R. A. (2018): The Inocybe geophylla
group in North America: a revision of the lilac species sur-
rounding /. lilacina. — Mycologia 110: 618—634.
https://doi.org/10.1080/00275514.2018.1469880

MEsi¢, A., HAELEWATERs, D., TkALCEc, Z., Liu, J., Kusan, 1.,
AIME, M. C. & Posta, A. (2021): Inocybe brijunica sp. nov.,
a new ectomycorrhizal fungus from Mediterranean Croatia
revealed by morphology and multilocus phylogenetic analy-
sis. — Journal of Fungi 7: 199.
https://doi.org/10.3390/j0f 7030199

MicHAEL, E., HENNIG, B. & KRrEeiseL, H. (1985): Handbuch fiir
Pilzfreunde 4, Blétterpilze - Dunkelbléttler (3. edn.), 488 pp.;
Jena (G. Fischer).

MILLER, M. A., PrErFFER, W. & Scuwartz, T. (2010): Creating
the CIPRES science gateway for inference of large phyloge-
netic trees. — In: XAVIER, J. (ed): Gateway Computing Envi-
ronments Workshop (GCE). Proceedings of a meeting held
14 Nov 2010, New Orleans, Louisiana, USA, pp. 1-8; Pis-
cataway, New Jersey (Institute of Electrical and Electronics
Engineers (IEEE)).
https://doi.org/10.1145/2016741.2016785

MinH, B. Q., NGuyEN, M. A. T. & HAESELER, A. voN (2013): Ultra-
fast approximation for phylogenetic bootstrap. — Molecular
Biology and Evolution 30: 1188-1195.
https://doi.org/10.1093/molbev/mst024

Moser, M. M. (1992): On two interesting species of Inocybe
from Sweden. — Persoonia 14: 571-576.

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use


https://doi.org/10.3767/persoonia.2021.46.11
https://doi.org/10.1016/j.myc.2017.11.002
https://doi.org/10.11646/phytotaxa.221.2.6
http://dx.doi.org/10.11646/phytotaxa.286.2.5
https://doi.org/10.11646/phytotaxa.267.1.4
https://doi.org/10.1038/s41564-021-00888-x
https://doi.org/10.3390/jof8030256
https://doi.org/10.1016/j.ympev.2004.11.014
https://doi.org/10.1080/00275514.2019.1668906
http://dx.doi.org/10.3852/12-155
https://doi.org/10.1080/00275514.2018.1469880
https://doi.org/10.3390/jof7030199
https://doi.org/10.1145/2016741.2016785
https://doi.org/10.1093/molbev/mst024

72 INTEGRATIVE SYSTEMATICS

Muroz, G., PancorBo, F., TUrREGANO, Y. & ESTEVE-RAVENTOS, F.
(2022): New species and combinations of /nocybe with lilac
or violet colours in Europe. — Fungi Iberici 2: 7-26.

MunseLL, O. (2009): Soil Color Charts, 13 pls.; Grand Rapids,
Michigan (X-Rite).

Nagy, I. & Nagy, G. L. (2011): Inocybe aeruginascens and Ino-
cybe javorkae (Agaricales, Basidiomycota), two species
described from Hungary. — Mikolégiai Kézlemények, Clu-
siana 50 (1): 23-35.

NcuyeN, L. T., Scumipt, H. A., HAESELER, A. voN & MinH, B.
(2015): IQ-TREE: A fast and effective stochastic algorithm
for estimating maximum likelihood phylogenies. — Molecu-
lar Biology and Evolution 32: 268-274.
https://doi.org/10.1093/molbev/msu300

OrTON, P. D. (1960): New check list of British Agarics and Boleti,
Part I1I, Notes on genera and species in the list. — Transac-
tions of the British Mycological Society 43: 159—439.

OsmunpsoN, T. W., RoBert, V. A., Scuoch, C. L., BAKER, L. J.,
SMmiTH, A., RoBicH, G., Mizzan, L. & GaArBELOTTO, M. M.
(2013): Filling gaps in biodiversity knowledge for macro-
fungi: contributions and assessment of an herbarium collec-
tion DNA barcode sequencing project. — PLoS One 8 (4):
€62419.
https://doi.org/10.1371/journal.pone.0062419

Peck, C. H. (1873): Descriptions of new species of fungi. — Bul-
letin of the Buffalo Society of Natural Sciences 1 (2) (1873—
1874): 41-72.

Peck, C. H. (1885): Report of the Botanist (1884). — Annual
Report on the New York State Museum of Natural History
38: 77-138.

Peck, C. H. (1887): Descriptions of New York species of viscid
Boleti. — Bulletin of the New York State Museum 1 (2): 57-66.

Peck, C. H. (1913): New species of fungi. — Mycologia 5 (2):
67-71.

PeINTNER, U., BouGHER, N. L., CAsTELLANO, M. A., MONCALVO,
J. M., Moser, M. M., Trappg, J. M. & ViLGaLys, R. (2001):
Multiple origins of sequestrate fungi related to Cortinar-
ius (Cortinariaceae). — American Journal of Botany 88 (12):
2168-2179.

PaiLLps, R. (1990): Der Kosmos-Pilzaltlas. Uber 900 einheimi-
sche Pilzarten in Farbe (2. ed.), 488 pp.; Stuttgart (Franck-
Kosmos).

POIRIER, J. (2002): Notes sur le genre /nocybe — 1. — Documents
Mycologiques 31 (124): 3—13.

POIRIER, J. (2016): Etudes dans le genre Inocybe — 3. — Bulle-
tin Mycologique et Botanique Dauphiné-Savoie 223: 53—63.

QUELET, L. (1873): Les champignons du Jura et des Vosges. Ile
Partie. — Mémoires de la Société d’Emulation de Montbé-
liard 5: 333-427.

RamBaut, A. (2006-2018): FigTree. Tree figure drawing tool
version 14.4, Institute of Evolutionary Biology, Univer-
sity of Edinburgh. Available from: http:/tree.bio.ed.ac.uk/
(accessed 20 Mar 2019).

Riva, A. (2009): Jules Favre un grande micologico svizzero pio-
nere della micologia alpina. — Schweizerische Zeitschrift fiir
Pilzkunde 87 (6): 235-237.

RomaGNEsl, H. (1979): Rare or new species of macromycetes 3.
Inocybe. — Beihefte zur Sydowia 8: 349-365.

Ronquist, F., HUELSENBECK, J. P. & TesLENko, M. (2011): Draft
MrBayes version 3.2 Manual: Tutorials and Model Sum-
maries. Available from: https:/mrbayes.sourceforge.net/
mb3.2_manual.pdf (accessed 27 May 2019).

Volume 5 (2)

RonquisTt, F., TesLeNko, M., VAN DER MARK, P., Ayres, D. L.,
DARLING, A., HOouNa, S., LArGeT, B., Liu, L., SUCHARARD,
M. A. & HUELSENBECK, J. P. (2012): MrBayes 3.2: efficient
Bayesian phylogenetic inference and model choice across
a large model space. — Systematic Biology 61: 539-542.
https://doi.org/10.1093/sysbio/sys029

RYBERG, M., LarssoN, E. & JacoBsson, S. (2010): An evolution-
ary perspective on morphological and ecological characters
in the mushroom forming family Inocybaceae (Agaricomy-
cotina, Fungi). — Molecular Phylogenetics and Evolution 55:
431-442.

RyBERG, M., NiLsson, R. H., Kristiansson, E., ToOpeL, M.,
Jacossson, S. & Larsson, E. (2008): Mining metadata from
unidentified ITS sequences in GenBank, a case study in /no-
cybe (Basidiomycota). — BMC Evolutionary Biology 8: 50.
https://doi.org/10.1186/1471-2148-8-50

Saccarpo, P. A. (1887): Sylloge fungorum omnium hucusque
cognitorum. Vol V, 1146 pp.; Berlin (Friedldnder & Sohn).

Scumip-HeckeL, H. (1985): Zur Kenntnisse der Pilze in den
Nordlichen Kalkalpen: Mykologische Untersuchungen im
Nationalpark Berchtesgaden. — Forschungsberichte aus dem
Nationalpark Berchtesgaden 8: 1-201.

Stanat, J. (1975): Die eckigsporigen RiBpilze (1). — Zeitschrift
fiir Pilzkunde 41 (1-2): 65-80.

StaNGL, J. (1989): Die Gattung Inocybe in Bayern. — Hoppea 46:
5-388.

StanaL, J. & Kuyper, T. W. (1985): Neue und seltene RiB3pilz-
Arten in der Bundesrepublik Deutschland. — Zeitschrift fiir
Mykologie 51 (2): 257-267.

StaNGL, J. & VESELSKY, J. (1974): Beitrdge zur Kenntnis selte-
ner Inocyben Nr. 3, Inocybe brevispora Huijsman. — Ceska
Mykologie 28 (3): 138-142.

Sterans, F. O., MoncaLvo, J. M., SEGuIN, A., BErUBE, J. A. &
HawMmEeLN, R. C. (2009): Impact of an 8-year-old transgenic
poplar plantation on the ectomycorrhizal fungal commu-
nity. — Applied and Environmental Microbiology 75: 7527—
7536.
https://doi.org/10.1128/AEM.01120-09

TEDERSOO, L., ANSLAN, S., BAHRAM, M., DRENKHAN, R., PrITSCH, K .,
BuEeGGER, F., Papari, A., HacH-Doust, N., MIKRYUKOV,
V., GoHaRr, D., Amiri, R., HuesaLu, 1., LUTTER, R., ROSEN-
vALD, R., RAHN, E., ApamsoN, K., DRENKHAN, T., TuLLus, H.,
Jurmmaa, K., SiBu, L., OTsING, E., POLME, S., METSLAID, M.,
Loit, K., Acan, A., Puuserp, R., Varik, 1., KoLiaLg, U. &
ABARENKOV, K. (2020): Regional-scale in-depth analysis of
soil fungal diversity reveals strong pH and plant species
effects in northern Europe. — Frontiers in Microbiology 11:
1953.
https://doi.org/10.3389/fmicb.2020.01953

TEDERSOO, L., Suvi, T., Larsson, E. & Koviarg, U. (2006): Diver-
sity and community structure of ectomycorrhizal fungi in
a wooded meadow. — Mycological Research 110: 734-748.
https://doi.org/10.1016/j.mycres.2006.04.007

TriFINOPOULOS, J., NGUYEN, L.-T., HAESELER, A. vON & MinH, B. Q.
(2016): W-IQ-TREE: a fast online phylogenetic tool for
maximum likelihood analysis. — Nucleic Acids Research 44
(W1): W232-W235.
https://doi.org/10.1093/nar/gkw256

VELENOVSKY, J. (1920-1922): Ceské Houby, Dil 1-5. Prague
(Ceské Botanické Spole&nosti).

VELLINGA, E. C. (1988): Glossary. — In: Bas, C., Kuyper, T. W,
NoorpeLoos, M. E., VELLINGA, E. C. (eds.): Flora Agaricina
Neerlandica. Vol. 1, 169 pp.; Rotterdam (A.A. Balkema).

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use


https://doi.org/10.1093/molbev/msu300
https://doi.org/10.1371/journal.pone.0062419
http://tree.bio.ed.ac.uk/
https://mrbayes.sourceforge.net/mb3.2_manual.pdf
https://mrbayes.sourceforge.net/mb3.2_manual.pdf
https://doi.org/10.1093/sysbio/sys029
https://doi.org/10.1186/1471-2148-8-50
https://doi.org/10.1128/AEM.01120-09
https://doi.org/10.3389/fmicb.2020.01953
https://doi.org/10.1016/j.mycres.2006.04.007
https://doi.org/10.1093/nar/gkw256

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE 73

WurzBacHER, C., Larsson, E., BENGTSSON-PALME, J., VAN  ZHANG, J., TanicucHl, T., TATENO, R., XU, M., Du, S., Liu, G.-B. &

DEN WYNGAERT, S., SvanTesson, S., KRristiansson, E., Yamaka, N. (2013): Ectomycorrhizal fungal communities
Kacami. M. & NiLsson, R. H. (2019): Introducing ribosomal of Quercus liaotungensis along local slopes in the tempe-
tandem repeat barcoding for fungi. — Molecular Ecology rate oak forests on the Loess Plateau, China. — Ecological
Resources 19: 118—127. Research 28: 297-305.
https://doi.org/10.1111/1755-0998.12944 https://doi.org/10.1007/s11284-012-1017-6

Authors’ addresses:

"Panoramastr. 47, 69257 Wiesenbach, Germany;
e-mail (corresponding author): ditte.bandini@gmx.de; (2 https://orcid.org/0000-0003-0614-5940

2Norwegian Institute for Nature Research, Sognsveien 68, 0855 Oslo, Norway; (2 https://orcid.org/0000-0001-9005-9679

‘Department of Plant Anatomy, Institute of Biology, E6tvos LorandUniversity, Pazmany Péter sétany 1/c, Budapest H-1117, Hungary;
https://orcid.org/0000-0003-2099-3903

‘Lipowskystr. 12a, 81373 Munich, Germany

*Museu de Historia Natural e da Ciéncia da Universidade do Porto, Praga Gomes Teixeira, 4099-002 Porto, Portugal;
https://orcid.org/0000-0002-6575-1943

*Miillerdacker 16, 84100 Niederaichbach, Germany

’6 Sunset Court B, Triq Marsalforn, Xaghra, Gozo, Malta; (2 https://orcid.org/0000-0002-0319-300X
SHohenweg 15, 53347 Alfter, Germany; () https://orcid.org/0000-0001-8675-1232

9%¢/ Alvaro Cunqueiro 6, 28260 Galapagar (Madrid), Spain; @ https://orcid.org/0000-0002-5464-2362

10Staatliches Museum fiir Naturkunde Stuttgart, Rosenstein 1, 70191 Stuttgart, Germany; http://orcid.org/0000-0003-1221-7074
(UE), @ https://orcid.org/0000-0002-8697-4572 (HT)

Biological Collections of Abo Akademi University, Herbarium, Biodiversity Unit, University of Turku, FI-20014 Turku, Finland
?Hoyaslia 9, N-1657 Torp, Norway; (2 https://orcid.org/0000-0003-0115-2818

Manuscript received: 12.VI1.2022; accepted: 27.X.2022.

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use


https://doi.org/10.1111/1755-0998.12944
https://doi.org/10.1007/s11284-012-1017-6
https://orcid.org/0000-0003-0614-5940
https://orcid.org/0000-0001-9005-9679
https://orcid.org/0000-0003-2099-3903
https://orcid.org/0000-0002-6575-1943
https://orcid.org/0000-0002-0319-300X
https://orcid.org/0000-0001-8675-1232
https://orcid.org/0000-0002-5464-2362
http://orcid.org/0000-0003-1221-7074
https://orcid.org/0000-0002-8697-4572
https://orcid.org/0000-0003-0115-2818

Volume 5 (2)

INTEGRATIVE SYSTEMATICS

<
NS

(A0 (ad&yof01))
SYANY A 29 NINOMNOY (886611 AN =) €TSOSSNI PUB[UL] | 60/St UQUONNOY] "I LLY061 V-INL V4Nl pruofng
8696 IENIAI | SPUR[IOUION TTIPS00-1 1 viodsinaig |
(adKy0101)
8+0v91dO Aoy Y0S€T AADIN HADW | prvuoqunonup.np -
sadian] |
€10T ' 19 NOSANAWSQ 71780641 Aeyf 61S1¢ HADW | S vauun.iqoyup.np -
(ed£y0s1) 9181000-4
910¥91dO 910+91d0O uredg -NLS-SNIA'S NLS| vouuniqonup.ny -
(ad&y010y) 8€T1060-4
BOZOT '[B 10 INIANVE] 0TETISNIN 0TETISNIN Auewiion 61-9-s1dd -NLS-SNIA'S JONES pUpUIYID |
0v21060-4
BOZ0T [B 39 INIANVY IZETISNIN [ZETISNIN Auewian L¥1-01-924dd -NLS-SNIAS nLS DUDID.SD |
Q610T '[e 0 INIANVY 900LETON 0889¢ DN Auewion [1-v1-6-S4d ad DJDJIUISSD |
Y10T T8 19 LLLAHDAVIA] (8YTEST AN =) 99€ELSIN Auewion (odA31dd) S010700-IN N DIDJIUSSD |
(euniqunopnasd ‘| jo
TSSTSLAN Auewion adKjor0y) $191510-IN N DJDJIUISSD |
(ed&yo01])
91Z0T 'T& 10 INIANVE TE6SYSMIN | SPUBIIUION 1€5€500-1 1 vunsdiyouy '
piodsouodn.ajay ‘[
q610T 'Te 39 INIaNVY 6689€ 1D Kueuron 6-91-8-91dd qa se sauasIdp |
vIpjjaoLMUW |
PI-L86dVSIA ‘S8€7709AN pueul{ v091LT MNL ANt Se 191D [
TTTTAL TTL1060-4
SS0Y91dO pue[UL] | -SBINBA-98-8-01d( -NLS-SNIAS nIrs s |
90v91d0O puequL{ SLILTAL 621061 V-UNL ANL s |
(0d&y0s1) T1L1060-4
£80+91d0O £80+91d0O puequry TI-S1-8-¥zdd -NLS-SNIA'S JONES s |
(adKy010)
SOI¥91dO Auewon 9ZISI ‘688 THSH 6£00200-IN N So1qHOqIDy |
(ad&y010Y) +151060-4
91Z0T "[B 10 INIANVY SS8STSMIN SS8STSMIN eLysny 91-61-6-C1dd -NLS-SNIAS nLs DUDIYILIAGID |
7691060-4
£90+91d0O £90+91d0O Auewion SI-vI-6-v19d -NLS-SNIA'S nIrs Ipqy |
LOTY91dO LOTY91dO Auewion Y9TTHO0-N-I 8-V 1-6-1dd aa oIpqy |
(adKro100) 16910601
7909140 790v91d0O Auewon vI-v1-6-14dd -NLS-SNIAS nrs DjIpqn 2qAo0ur
(= WIM) ZGdY
10 S ‘ou e S.LI ‘ou *dde sIquInu
ul paygsiqng Juequan) HLINN I&:&ﬁ:vmv EMT—O JIYINOA Y10 ‘Ou JAYINOA | wnLeqJIH momoo&m

“9RZIY1100AW0309 — A9 "ApPnIs SIY} JO 1XIU0D Y} Ul PAuIe}qo d1om jurid p[oq ul sI9qUInU UOISSI0Y "INIANY dLLI(] JO WinLieq
-107 9jeArld = g Jo uondooxa ay) yum ‘(/y1/0oudros/310°-3qAurwngiooms//:d1y) wniorreqloy X9pu] MO[[0) SUOIIBIAQIqQE WNLIBQIH “Apnis SIY) Ul pasn saouanbag 1 xipuaddy

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



75

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE

60L1060-1

890¥91d0O 8909140 puepury 97-$1-8-L14d -NLS-SNIA'S JONES 101N |
(sad&yost) LT-G1

-8-124dd /85T1060-4 (ad&yof01))
80T+91dO 801+91dO puequlg -NLS-SNIA'S T6¥€0T V-UNL V-d4nL s101n0 [
€6S0LONO uredg €0-01211¢-04d 1986 18UNJ-VIA VIN pondA1d |
T6S010NO uredg 10-012112-0¥d 70986 18Ung-VIA VIN poRdA1d |
LOTO00NO uredg ¥T-97CITI-O¥d 8L86 1BUNI-VIA VIN vonddid |

(adKyor0y)
$68S86INO uredg 10-112121-0¥d L1986 1BUng-VIN VIN poRdiid |

0T0T T8 12 ANIHIVIN 88YOVUNL
T00T ‘T8 39 ANTHIVIN PTE8E0AV €809TCHIN e[nssny ‘L890TINV NIA| NIM ‘NIF vuljopLiod |

(ad&yo104) £971060-
91T0T 'T& 39 INIANVE S98SHSMIN S98SFSMIN Kueuron 91-L1-01-11dd -NLS-SNIA'S nrLs puSaPUL] |

#$91060-A
690¥91d0O 690v91d0O eLnsny §-0¢-6-L14d -NLS-SNIA'S nrLs DIDUUIIULD |

1LST060-4
91Z0T 'T& 19 INIANVY 9r6SHSMIN 9r6STSMIN emsny ¥1-02-6-619d -NLS-SNIA'S nrLs DIDUUIIULD |
TT0T 18 12 ZONNN LSOTSETO LS0TSETO NG €500% HV HV oisnd ‘3o [

010T AON t

pantwgns ‘paysigndun v.aodsoinyjals [ se sng
Te 3 aag €CTH09OH vsn SSy61-d-0dN odn| -~masjopnasd §o |
TOTION 81-70vSSYHON KemIoN 90050¢-4-0 o} ool 33 |
TOTION 12-9578SVHON KemIoN 8.£857-4-0 0 pop.LouL §3 |
TOTION 12-€578SVHON AemIoN SLE8ST-A-0 0 bop.L0UL > |
TOTION SI-6CISVEAON AemIoN 0bL6¥T-4-0 0 oo Jd |

68910601
9L0¥91dO 9.L0v91d0O eLysny €1-02-6-07dd -NLS-SNIN'S NLS|  soprownrivur 33 -

020Z-1eN T1

panrwqns ‘paysiqndun DIDJIUISSD T
TE 30 ANHHIVI 9TSLETIN epeue) 91810 Y6¥61 AVOV avov Se DIpgy “§o [

8TLT060-
L80Y91dO L80Y91dO Auewion 1-S1-L-97dd -NLS-SNIA'S nrLsS DUISSLADD |
TOTION 12-LT¥8SVHON KemIoN 69885C-1-0 0 DUISSLADD |
TOTION 12-L6£8SVHON AemIoN 9¢8857-1-0 0 DUIISSLAD |
TOSION SI1-€20ISVEION AemIoN 6016¥7-4-0 0 DUISSLADO |

(ad&yo101) 10L1060-4
8S0¥91dO 850¥91dO Auewion ¢-17-8-€14d -NLS-SNIA'S NLS DUISSLADD |

€TL1060-d
€50¥91dO £50+91dO eLysny 6-€1-8-014dd -NLS-SNIA'S nrLs pruofng |

(= PIN) 2FdY
10 ST ‘ou e S.LI ‘ou *dde sRquInu

ul paysiqng Juequan) HLINN I&:&m—:vo -:wmho JIYINOA JdYIO ‘ou J_YINOA wnueqrH momownm

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



Volume 5 (2)

INTEGRATIVE SYSTEMATICS

76

€871060-1
91Z0T ‘e 10 INIaNVE LL8SYSMIN LL8SYSMIN | SPUBIOYION 81-81-01-019 -NLS-SNIAS nLs puvIs |
(ed&r010Y) 78410604
91Z0T ‘e 10 INIANVE 9L8SHIMIN 9L8SHSMIN Auewion TT-81-01-019d -NLS-SNIAS nLs L
810T HINIMS 79 ANFHIVI S8F066AM PP8L8YAN vsn 086€Ndd 076890 NNA.L NNAL DIvULIY10D1oSNY ]
L10T
YAHONOY 29 ANAHIVIA (edKyosr)
*0T0T T8 10 ANSHIVI 1066TLI ‘€L86TLI eljensny 89LEINdd 000L90 NNAL NNAL DpIqIOADY ]
Q810T 'Te 10 NOSsaV] 98LECOAM90S8ST UN ooueIL] (2d4y) S6018u0g dI1 uog 12.4a0f [
(sysdo
7102 -oxv} T "J0 9dK10309])
SVANVA 29 NENOMNOY P8808SN( | PUEIOZIMS 8EI BZTI QIARL [ D 5) 124anf [
DIDIIISSD "JO [
800T & 10 DUIFAY 0E6T88INY 0€6T88INY UOpIMS v0cT1d a0 S UN.10122142 |
T10T
SVAINY A 79 NENOMNO LLSOSSNI puejur (0d£1010Y) ATTSOTAL V-4NL L0101 |
010T JoSBIEP “All'T 88zs109dN RIUOISH 900811 ANL N1 sisuaUnp |
T10T 19seiep ‘puejioy 919,109dN AemION 0r0'T 0 sisuaUnp |
€10 ' 19 NOSANNNSQ 26080641 Afeyf LET HADW sisuaunp [
610¥91dO 610¥91dO | SPUEIOYION I-11-6-124d Y118E00-IN-I I sisuaunp °f
020¥91dO Auewion €T-¥1-8-519d aa sisUaUNP |
18¥1060-1
91Z0T ‘e 10 INIaNVE SLSTSMIN SLYSHSMIN Auewron 11-v1-8-74d -NLS-SNIAS niLs pupippdip |
(ed&y0101) 65710604
91Z0T ‘e 10 INIaNVE €LSSTSMIN €L8STSMIN Auewion I-1-8-1€4d -NLS-SNIAS nLs pupippdip [
8L¥1060-d
91Z0T ‘e 10 INIANVE 1L8SY8MIN [L8SYSMIN | SPUBRLIOYION LT-61-6-0€4A -NLS-SNIAS nwLs SISUDYIUAAP [
(ed&yo101) £L11060-d
91Z0T ‘[e 10 INIaNVY 69858 MIN 698SY8MIA | SPUB[IDYION 1-61-6-0€4d -NLS-SNIAIS nwLs SISUDYIUAAP [
$60-70 ‘1102
's1od 1onessAg ‘D
Jo o[qnop ‘renessAy | (2dKj0s1) 8€G1060-d
©ZTOT TE 10 INIANVE LTTLSOMO ooueL] -b-01-0€4A -NLS-SNIAS nLs avuviap |
T10T 19serep ‘anvioHq 6L9L109dN AemION 9011 0 sua1didap
LT0¥91dO Auewion [pPuod-01-6-£dd aa sua1d1oap °|
uuewrg
8T0¥91dO 8T0¥91dO Auewion -094-71-9-919d aa sua1d1oap °|
(TeLIo7RW ORIUAYINE)
0S0+91dO Ay ¥T€0 9-DIN-UL AL sua1d1oap °|
800T [ 10 D¥IEAY | T'EISTSSNY TEI8T8SNY uopoms €0L9714 a0 sadiand |
G WIN) zgdY
10 ST "ou e S.LI ‘ou *dd¢ sIquInu
ul paysiqng Juequan) HLINN I&:&m—:eo -:wmho JIYINOA YO ‘Ou JIYINOA | wnLeqIH mvmowhm

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



77

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE

90L1060-4
190¥91dO 190¥91dO Auewion T-12-8-v1dad -NLS-SNIA'S nrs D.LOJY20UOL |
€10T 'T& 10 INIONVE 65€817d0O 91£P08AN JNIEITHEYS) ¢-11-8-L14d LST9LTO-N N D.L0JY20UOL |
ST0v91dO ST0v91dO eLySnY 7-C1-8-814d 0908£00- -3 I D.0]Y20UOL ]
800 ‘& 30 DUAAY T 1T8T8SNY T 1888V puejurf LTITLI VVL VVL vxaduil |
11L1060-d
S90¥91d0O S90v91d0O pueur 91-$1-8-L1dd -NLS-SNIA'S nIrs vxaduil |
0TL1060-4
990+91d0O 9909140 puequ 61-S1-8-L1€d -NLS-SNIA'S JONES vxaduil |
€291060-4
BZZ0T [B 19 INIANVY 1815030 1815030 Auewion 6-L1-8-$1dd -NLS-SNIA'S nLs sadounypuvr
0191060-4
BZTOT '[8 10 INIANV Y 20TLS0MO 202LS0MO Auewiion €1-s-1zda -NLS-SNIA'S nIrs sadounifpuvi °
TT0T "Te 30 ZONNN (S8T9LT ¥UN =) 9807SE€TO uredg (edKyo101) 0L£0Y HY HV sadoutifpuvi °J
(2d&nda) £091060-4
BZZ0T B 19 INIANVY 002LS0¥0 002LS0MO Auewion 61-02-01-+4dd -NLS-SNIN'S nrLs jjaLY |
¥Z0v91d0O PZ0Y91dO | SPUBLDUIN ¢-11-9-vdd 8108€00-N-I I viqojay |
(ad£y
BOZOT '€ 30 INIANVY 66961 ENIAL | SPUBLIYION ¥TIT odAny -0[0Y) 9€6€500-T 1 viqojay |
(ad&yo0104) 7971060
91Z0T 'T& 10 INIANVY 78858 MIN 78858 MIN Auewion 1-L1-$-12dd -NLS-SNIA'S nIrs DuDISNLS |
L9ST1060-A
91Z0T "[B 1 INIANVY Yr6STSMIN Yr6STSMIN Auewiion z-€1-01-1dda -NLS-SNIA'S nrLsS DJD]2A0ISILS |
LS¥1060-4
91Z0T T8 10 INIANVY €88SSMIN €88SYSMIN | SPUR[ISUION S-H1-01-$14d -NLS-SNIA'S nrs DJD]2402S1LS |
010C 'T& 10 DUIEAY 1€60SSNA 1€60SSNA oouel 9060CTd a0 DJD]240IS1LS |
(ad£y1de) 8961060-1
91Z0T "[B 1 INIANVY Tr6STSMIN Tr6STSMIN Auewiion 1-21-6-0€dd -NLS-SNIA'S NS DID]2A0ISILS ]
1191060-4
BZZ0T T8 19 INIANVE €0TLSOMO €07LS0MO Auewion T-S1-01-v14d -NLS-SNIA'S nIrs vipodowun.i3 |
£20+91d0O Auewiion -€1-s-67dd aa puinqgoys |
(ad&y0101) 6971060~
BOZOT [ 10 INIANVE] YLTSTONIN YLTSTONIN Auewiion [-€1-9-94d -NLS-SNIA'S nrLS puinqols
T20¥91dO Auewion p-€1-01-€19d aa DISIPOAGD]S |
(adKyor0y)
ISLPSSIN 3N 9LS1 uoHQ "dd YOTr (N b DISIPOAGVIS |
1S9+00109AN elsny L-0T-6-17dd aa pupyjppuns |
120¥91dO eLysny 12-02-6-12dd aa pupyjppuns
(ad£yo101) 795T1060-4
B[Z0T [E 19 INIANVY 9T9LYIMIN 9Z9LYIMIN Auewion S1-91-6-214dd -NLS-SNIA'S nws pupyjvpuvs |
(= PIN) 2FdY
10 ST ‘ou e S.LI ‘ou *dde sRquInu
ul paysiqng Juequan) HLINN I&:ﬂm—:e@ -:wmho JIYINOA JdYIO ‘ou J_YINOA wnueqrH mvmoohm

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



Volume 5 (2)

INTEGRATIVE SYSTEMATICS

78

(2d&3010Y) 21060

BOZ0T ‘T8 30 INANVY STETISNIN STETISNIN Auewion 9-91-01-€24dd -NLS-SNIA'S NLS puLinD] |
Q610T '[e 19 INIANV Y TT10999€HN AupuLD L-T1-11-19d aa psoursnuv] °J
010T 3NV 6 papruqns

‘pastiqndun yaoave (ed£yrdaost)

-NEATOAN 79 ANSHIVIA 95€10TOH 9$€107OH puequry 8690S4-NLM NLM psournunj °[
96%1060-

91Z0T '8 3 INIANVE €68STSMIN €68STSMIN AueuLwn I-1-9-14d -NLS-SNIA'S nrLs pupyaduiv] |
(ad&y0101) $641060-1

91Z0T '8 3 INIANVE 16858 MIN 168SYSMIN AueuLwn €-v1-,-99d -NLS-SNIA'S nrLs pupyaduvy] |
%SL698TdO dL6TTEAL Y1L1060-A

‘€LOFITdO €L0Y91dO pue[uI{ | -SemeA-1-/1-6-cdd -NLS-SNIAS nrLs D.42ID] |
+7L698TdO €1L1060-d

‘T0I#91dO 101$91dO | SPUBLRUION €-17-$-84d -NLS-SNIAS nrLs D.L2ID] |
ALETTEAL 80L1060-d

060¥91d0O 060¥91d0O puequI{ | -SeIneA-/-/1-8-87dd -NLS-SNIA'S Nnrs D.L2OD] |
+€L698TdO LOLT060-A

‘T01$91d0O 201#91dO | SPUBMIOUIN ¥1-81-01-64A -NLS-SNIA'S nrs D.422D] |
299698140 96910604

‘TS091dO S0¥91d0O Kueuron 1-02-$-014d -NLS-SNIA'S nrLs D.422D] |

©ZZ0T ‘T8 30 INANVY 0TILSOMO 0TILSOMO Auewion ¥-71-01-79d qa D.429D] |
69698140 (ad£109u) £851060-1

BZTOT T8 30 INIANVY ‘0€1LS0MO 0€ILSOMO| SPuBlRyION #-81-01-014d -NLS-SNIA'S nrLs D429V [
(adKy0101)

910 ‘T8 32 Nagavf €PTTEd uesiyed 91(S 100S€ HV'1 HV'1 SISUDUDISIYOY |
(ad&y0101) 1641060-1

91Z0T '8 3 INIANVE L8SSTSMIN L8SSTSMIN AueuLwn 1-91-8-7zdd -NLS-SNIA'S nrLs pupynvuy

1oomi3 |

800T '[® 10 D¥AIAY TTYLTSSINY TTPLTSSINV KemioN So1¢€1d a0 se apuuvyol |

PITLOTAVSIA ‘SH0F91dO puequ LLYPEST INL ANL avuuvyol |

h.a,:m::% .N

€10 "Te 13 NOSANNWSQ £60806.1 Aoy 944 HADW se avy.oan/ |
¥0L1060-4

8L0v91dO 8L0¥91dO Kueuion 1-21-01-124dd -NLS-SNIA'S nLs avyoanf |
(adKr010Y)

8Y66SENO Areguny LSTV 9STLL A9 g avy.ioav[ |

.wwm,:m::m» Vi

€10T ‘T8 3 NOSANNWSQ 79280641 Aoy 6L91C HAOW se apy.oanl |
¥TL1060-4

¥S0¥91dO yS0¥91dO eLysny 01-12-8-014d -NLS-SNIA'S nrs DAOJYI0UO! ']

(= PIN) 2FdY
10 ST ‘ou e S.LI ‘ou *dde sIquInu
ur paysiqng Juequan ALINN ueguon uIsrLQ JIYINoA YO ‘OU JAYINOA | WNLIBQIIH sapadg

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



79

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE

#L96981dO L691060-4
‘960¥9TdO 960v91d0O | SPUBLSYIRN -s1-s-1¢dd -NLS-SNIA'S nwLs poup.oul |
=bL6981dO ATLTTEAS S1L1060-d
“ISO¥91dO 1S0¥91dO puejurf | -SeIBA-7-L1-6-14d -NLS-SNIAS JONES vop.Loul |
00L1060-4
=1L6981dO L60Y91dO | SPUBLIDUIAON 8-S1-6-1¢dd -NLS-SNIAS JONES pop.out |
%0L698TdO 6691060-1
‘860¥91dO 860v91d0O | SPUBLDYIRN 9-61-01-sdd -NLS-SNIAS nIrs pop.oul °|
%896981dO 8691060
‘6S0¥9TdO 6S0Y91dO | SPUBHSYIRN S-61-$-¥14dd -NLS-SNIAS n1s pop.oul °f
259698140 $691060-1
‘660¥91dO 660v91d0O | SPUBLIDYIRN L-61-01-s9d -NLS-SNIA'S nrLs vop.oul |
(ad&yo[01))
[Z€CILAO BIYIAZ) 6€/T10L0 WNYE NNYE vop.out |
800 ‘& 10 DUALAY T9E]T8SNY T9E]TISNY udpamg £068Td a0 synxtut |
810¢
Te 30 SQLNTAVY-TATLSH L9L8E6IST L9L8E6IY (od£31dd) 1996120-IN W sy |
920v91d0 JNITITEYS) 6-61-01-924d aa puiu |
91Z0T T8 I INIANYY TEP9SSMIN | SPUBLIOYION sploury-61-01-914d aa puguiu |
810T Inf ¥
pantwqns ‘paysiqndun
‘SEHOH 79 ANAHIVIA €008LSHN epeue) YrIEI AVOV avov puiguau |
(ed&yoroy)
20T WIAIRD) 8E€LILYIIN YC098E LN N Y6LTI ANV AL vordvssaut |
800 ‘& 30 DUAAY TLTLISSNY TLTLISSNV puejurf 986V Al a0 sndouvjout °
ILSIL6INO [eSmiog ISITZI0E0dA 8¢7CA-0d od DUDOIIUL |
TIS09LINO eIEN 988SIN'S DUDOIIUL |
PIS09LINO eleN q88SIN'S DUDOIIUL |
TLSIL6INO [esnyog ISI6121CTAA | (dK10100) 85124-Od od DUDPOIIUL |
810T BN €
ponrwqns ‘paysiyqndun
[ 10 ANTHIVIA L98YTOHIN ‘8L8YCOHIN epeue) 18911 AVOV avov soprownLpu |
810T BN €
pantwqns ‘paysiqndun
[ 30 ANAHIVIA T98YTOHIN epeue) €9v01 AVOV avov soprownLpu |
010T ‘Te 32 ddou] (ad&yosr) MND
f0T0T T8 19 ANTHIVIN v18L0€Nd 1€€9¢tA vsn TH9TINGd LSS9SHV NNH.L ‘NNAL vijofiain |
L1L1060-4
180¥91dO 180+91dO eLysny 8-61-L-17dd -NLS-SNIA'S nws vjjdydojday -
Q610T 'T& 10 INIANVE T'66S99EHIN eLysny TI-€1-8-014d aa vjjdydoyda) 7
(= PIN) 2FdY
10 ST ‘ou e S.LI ‘ou *dde sRquInu
ur paysiqng Juequan ALINN ueguon uIsrLQ JIYINoA YO ‘OU JAYINOA | WNLIBQIIH sapadg

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



Volume 5 (2)

INTEGRATIVE SYSTEMATICS

80

9170T ‘T8 19 INIaNVY €EPISSMIN Kuewion ¥-C1-9-0¢dd qaa $9p10.M38qO |
[20T SVINVA 29 NOSS¥V'] OvELTIMIN OvELTIMIN KemIoN (ad&y010Y) 21-601T1d () DOI32AL0U ]
8209140 8209140 Kuewion 9-11-01-84d 9-11-01-84d qaa sijiqou |
19566L09dN BLISIY YT-0T-6-714d qa siiqou |
861°01°LT
910T ‘Te 19 HONV¥ ] €89765X3 Aren o3udpneqy sijiqou
SPP1060-4
q0T0T 'T& 39 INIANVY 9L8TOTLIN 9L8TOTLIN Arey | [puod-z-$1-01-0€4d -N.LS-SNIA'S nis pnfiniodu
(adKy081) 8871060~
q0T0T 'Te 39 INIANVY 068T0TLIN uredg €TTOVHY -N.LS-SNIA'S nis pinfiiodu
810C N[ §
pantwugns ‘paysiqndun
‘SHE0H 29 ANAHIVIA LT898SHIN ‘08L98SHIN epeuR) 8IS61 AVIV avov psoioudu |
q610T ‘T8 39 INIANVY SO0LETDON ¥889CTOIN | SPUBLIOYION I-11-6-914d 1€08€00-IN-IY Ribl sadidpu |
LZ0Y91dO Kueuion 8-07-8-v1dd qaa sadidvu |
(adKy010y)
020T Nvg 2 NV 9120V A 0TTTOY A Bury) 0€1T10T nsuen 1029 NVIAH NVINH saprojvjjadLnuL °|
$860060-4
9170T ‘Te 19 INIANVY 1€6SYSMIN 1€6SYSMIN Auewion Tv1-6-ccdd -N.LS-SNIA'S nrLs pvjjaoLNUL "]
d170T T8 10 INIANVY TEPISSMIN Kuewion -11-01-919d aa pppjjoLNUL |
sadipnugns
800C ‘& 10 DUFHAY €86T88INV uopams 608016149 a0 JO [ Se 1udpioul |
(ed£Kyor0y)
0v0¥91dO KemIoN L1-0€MO TEP6ST-4-0 0] HudpiouL |
LELTO60-
LOVITdO L0910 BLysny 01-0z-6-61dd -NLS-SNIA'S nis HudpiouL |
Hoyam
‘() UOI1I9[[00
€H0¥91dO KemIoN 61-vEI-MO [euosxad HudLou |
oyam
‘(@) UO1309[[00
1#0¥91dO KemIoN 91-ZII-MO [euosxod Huap0u1 °|
oyam
‘(@) UOII[[0D
Wor91dO KemIoN 91801 1--dIN [euosiad 1udj10ul °|
Hoyam
‘(@ UOI123[[0d
yror91dO KemIoN 918061-¢-dIN [euosiad HudLIouL |
6v0¥91dO 6v0¥91dO BLISIY $-0T-6-614d aa HudLI0uL |
(= PIN) 2GdY
10 S ‘ou e S.LI ‘ou *dde sIquInu
ur paysiqng yuequan ALINN ueguon uIsrLQ JOYINoA J1_YO ‘OU JIYINOA | WNLIBQIIH sapadg

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



81

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE

cloc

(ed&yo01))

SVANV A 29 NANOXNO] 0808SNI puepury LTI £68 uoIsIEY d H pjjauirxosd -
(ad&y010Y) 85S1060-4
B[Z0T T8 10 INANVY €TILYIMIN €TILYIMIN eLysny [1-€1-8-11dd -NLS-SNIAS nws vosud |
€10T '[& 39 NOSANNWSQ S81806.1 Aeyf 0LY1T AADN AADWN | 1182a10u-1yorudjod -
L10T
MAHONOY 79 ANHHIVIA 107583 LLLTLSAN elfensny 8TTENAd 740,90 NNHL NNAL sypranyd -
6TL1060-4
880v91dO 880+91dO | SPUBRIOYION -€1-6-97dd -NLS-SNIAS nws vupiddnyd '
0€0¥91dO | SPUelIRYION S-61-01-s4d aa vupiddnd |
(adKyo104) $$T1060-
B0TOT 'Te 30 INIANVE LTETISNIN| SPUBHOUION €81-01-016d “NLS"SNINS nws pupddnyd -
0S900109dN eLySnNY 01-02-6-814d 608S€1 ANL dNL aoyiidid |
(cd&0100) 6£51060-d
B[Z0T T8 19 INIANVY 6T9LYIMIN 6T9LYIMIN BLySNY L-02-6-814d -NLS-SNIA'S nws aoyidid |
910T 19SEIEP VLLIVS 66£820dAN 66£820ddN Aeyf 8¥PHTl ANL dNL wn.01201d °|
QNQNNNU.::S Vi
800C '[& 10 DuddAY TSI6T88NY TSI6T8SNV vOLETH a0 |  sesaprounonoyd |
£691060-1
$90+91dO $90v91d0O Auewion ¢vI-6-+14dd -NLS-SNIA'S NLS saprougjorjoyd -
©ZZ0T B 19 INIANVE STILSONO STILSOMO Auewiion v1-C1-6-824d aa saprougjorjoyd -
620v91d0O Auewion qr-¢1-$-€24d aa saprougorjoyd °|
T0L1060-4
S60v91dO S60v91dO Auewion [-¥1-6-¢dd -NLS-SNIAS JaNES saprounoroyd -
010T '[& 10 DudaAy LO60SSNA LO60SSNA UdPOMS ¥2090rS a9 vonajoavyd ;|
#10T '8 30 NOSS¥v'] 85666£ 8566653 Areguny 80-L6CTd a0 vonajoavyd -
L10T
MAHONOY 29 ANHHIVIA L£8009Nd SITLLEA elfensny L6ITNGd | LTL9L9L0 HLYAd HL¥dd sadnuorsaad |
(ed&0100) $721060-d
BOZ0T [B 39 INIANVY 9TETISNIN 9TETISNIN eLySny 81-91-6-12dd -NLS-SNIA'S nLS puppyo.ad °|
S00T ANTHIVIA NLM
‘0T0T “'T& 10 ANTHIVIA S8E08EAV £5S066 A1 vsn 6£0TINGAd 7SST90 NNAL ‘NNAL vaw.o1p1vd |
€10T '€ 39 NOSANNWSQ 86180641 INGH €6¥1C HADN vpiiod '
€€L1060-4
160¥91dO 1609140 Auewon 9-L1-6-62dd -NLS-SNIA'S nLS 10110 7
(ed&y010Y) €0L1060-4
pLOYILO pLOYILAO Auewion [-L1-01-029d -NLS-SNIA'S nws 1jo110 [
Q610T "8 30 SddI) S69ES TN AemION €I-CLTTA 49 DIN220 [
810¢
TE 12 SOLNIAVY-IAILSH L8LOGTXI uredg (edfyo101) £419¢ HY HV D220 |
G WIN) zgdY
J0 1S ‘ou dde SLI ‘ou *dde spquInu
ur paysiqng Juequan ALINN ueguon uIsrLQ JIYINoA YO ‘OU JAYINOA | WNLIBQIIH sapadg

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



Volume 5 (2)

INTEGRATIVE SYSTEMATICS

82

(2d£3010Y) $0S 1060~

91Z0T "T& 12 INIANVY 816SFSMIN S16SFSMIN Auewion 6-S1-01-014dd -NLS-SNIA'S nLs ppunquis |
7€0v91dO Auewion ¥-02-8-s14d ad| 2vaonquay-avajis |
7102 (ad&ro10y)
SVANVA 79 NANOXIO] (166611 AN =) TSSOSSNI puequr{ 897 seIneA YPESLT V-UNL V-ANL| 2vaonqiay-anajis |
L10T
MAHONOE 79 ANAHIVIA ZI01L1dY 0189€9d>1 elRnsSnY SeTENdd 659690 NNH.L NNAL DIDALDS ]
81,1060
001+91dO 001+91dO eLySNY 9-L1-6-L4d -NLS-SNIA'S JaNES pup1das
S0L1060-d
POI¥91dO POIY91dO Auewion 61-L1-6-69d -NLS-SNIA'S nLs pupidas -
8891060
£01+91d0O £01+91dO Auewson | [Z-[puod-11-6-64d -NLS-SNIA'S JONES pupldas °|
(adKro101) £891060-1
950+91dO 9509140 Kueuron 91-61-6-014d -NLS-SNIA'S nrLsS pupldas -
L10T
MAHONOE 79 ANAHIVIA 062S16431 €ITLL6IN elensny S8SA'IN|  PSP0TES0 HIYAd HLydd vippqofins |
020T "[B 12 ANIHIVIN 896 1 THIN 9Z08LSHIN vsSn 9L5S0D nsod vijofiasod ’|
1€0¥91dO 1€0+91dO LETREVN Nwe-6-6-¢dd Y018€00-N-I Bol puIdaL |
8STOIAL
100T "T€ 39 WININI] YTEREOAV £995TEAV puequr{ ‘T1102661 4l NLM ‘dl pudaL |
010T AON
pantwqns ‘paysiqndun DIvLIS |
Te 10 gaguag 8STH09OH 6v061-4-D4N odn Se LafiSun.a
A199T1EAT STL1060-d
680v91d0O 680v91d0O pueuL] | ‘SeIneA-Z-91-8-L7dd -NLS-SNIA'S nLs L2fiSuDL |
(ad£Kyor0y)
L90Y91dO L90Y91dO puequr{ 12-1-8-L1dd 662€0T V-UNL V-l Li2fiSun. |
10T ‘T8 12 Snod)
UI '[€ J0 SOINIAVY-TATISH 98TTEr uspamg 0108L(S 0108L V-4NL vViINL oisnd °
7102
SVANVA 79 NANOIO] 8L808SNI puepur] (edKyo104) J9L9LAL VANL|  sndap.oj0pnasd |
8€L1060-
78019140 78019140 eLysny -81-L-¢cdd -NLS-SNIA'S nrLs vopnuyopnasd °|
(evoo1d 1 Jo
901#91dO Auewion 607 1SI | 2d&1010Y) 68/8€T0-IN W vonyopnasd |
q0Z0T ‘Te 30 ININVY 68STOTLIN| SPUBMIOUION I-11-6-814d S108€00-N-I W|  vouuniqounuvsd
(adKy010y)
91Z0T "[B 1 INIANVY 9T6SPSMIN souel 97768 uog ‘W 9TC68HN dI'T dI'1|  vouuniqownuvsd -
65566090 emsny 6-0C-6-12dd aa vjjouiixod -
(= PIN) 2FdY
10 ST ‘ou e S.LI ‘ou ¢ sIquInu
ur paysiqng Juequan ALINN ueguon uIsrLQ JIYINoA YO ‘OU JAYINOA | WNLIBQIIH sapadg

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



83

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE

TELT060-A
6L0+Y91dO 6L0¥91dO Kuewrron €€-21-01-12dd -N.LS-SNIA'S nis opavy |

1€L1060-4
080+91dO 080¥91dO Kuewion ve-C1-01-124dd -NLS-SNIA'S nrs opavy |

€PP1060-4
91Z0T T8 32 INIANVE TT6SYSMIN TT6SYSMIN Kuewron 8C-C1-01-124d -NLS-SNIA'S nrLs opavy |
SE0¥9TdO Aueuron €-61-01-219d aa opav) |

(2d&ydd) 0££1060-1
$60+91dO ¥60¥91d0O Aueuron 9-LT-01-€4d -N.LS-SNIA'S nrLs opavy [

Xnewnay ‘J
UOT}09[[0D

3120¢C .TN 19 INIANVY 9¢PISIMIN duelq Aom\QOmC [901¥d ﬂmﬁOw.ﬁom EGM&.SQ:% Vi
1707 TALEIQ % INIANVY ST6TELHN JCIERETS) ¢vI-6-¢14d 10LZ00-IN-IY ol sadipnugns |
0107 [ 30 D¥agAy ST60SSNA STE0SSNA uspams 9t0+0r'S a0 sadipnugns |
yE0¥91dO puequ JAS9TSAL|  semeA-06-6-£7dd aa sadipnugns |
(adKyor0y) 102113 30 °[ Se A]sno
Q610T T8 30 Sddri) S99¢STIIN S99ESTSIN UopaMg A8E66TAL 7€0661 V-UNL V-ANL | -2uoL2 1uooni3gns -

97L1060-d
1L0¥91dO 1L0¥91dO Kuewion 9¢-91-8-614d -NLS-SNIA'S nrLs vdivoqns |

0ZL1060-d
¥80+91dO ¥80+¥91dO Kuewion ZI-¥1-01-$7dd -NLS-SNIA'S nrLs vdivogns |

0691060~
LLO¥9TAO LLOFITAO eLysSny 72-02-6-074dd -NLS-SNIA'S NLS vydivogns

(2d&ydd) 9¢/1060-4
98049140 980¥91d0O Auewion v-11-11-92dd -N.LS-SNIA'S nrLs vydavogns |

(adAydoost)
6€0¥91dO 6£0¥91dO Aueurron P-11-11-929d qa vydivogns
8T0T TINIMS 79 ANTHIVIA] 986LL6AN 99LL6AN vsn 991¥2)S 6Thy NLM NLM D.0dSOID]12)S |
700T ‘T8 39 ANFHIVIA 8TESEOAY VSN €96 Ndd NLM D.10dS0ID]12]S ']

9107 "dos €T “paysI|

-qndun ““[e Jo ANTHLIVIA SPPL68X epeue) +0T0TIH Ov 11,0 NNAL NNHL v.iodso])a)s |
8007 '[& 10 D¥IIRY TLYLTSSINV TLYLTSSINV UopaMg £00€TH a0 D.0dsoIv]12)s |
£€0v91dO Aueuron €-07-8-+14d qa D.10dso]12)s [

61,1060
LSO¥91dO LSO¥91dO Aueuron 1-21-8-114d -N.LS-SNIA'S nis pinjos

91L1060-A
760¥91dO 760¥91d0O Kueuron 1-21-01-¢4d -N.LS-SNIA'S nis ppnjos [

(2d&ydd) £721060-4
£60¥91dO £60v91dO Kueurron 8-71-01-¢dd -NLS-SNIA'S nrs pinjos

11S1060-d
91Z0T T8 32 INIANVE 126578 MIN 1276578 MIN Kueuron €-61-01-07dd -NLS-SNIA'S nrLs ppunquis |

(= PIN) 2FdY
10 ST ‘ou e S.LI ‘ou ¢ sIquInu

ul paysiqng Juequan) HLINN I&:&m—:ww ﬁmwmho JIYINOA JdYIO ‘ou J_YINOA wnueqrH mvmownm

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



Volume 5 (2)

INTEGRATIVE SYSTEMATICS

84

0C0T-TBN T
panrwuqgns ‘paysiqndun

p.1odsoinjjars

T 30 ANTHIVIA 9,696 11N vsn 0zeyINdd 706¥L0 NNHL NNHL W [ seapfiny |
S€L1060-

0909140 090¥91dO Kueuion ¥-02-8-v1dd -NLS-SNIA'S NnLS apfuny -

8€0¥91d0O Aueuron €1-02-8-v19d qaa apfany -
(2dKy010) €691060-4

SLOYITAO SLOY9IdO Kuewion 1+-91-8-02dd -NLS-SNIA'S nrLs apfiny |

DID]IUISSD

010T 'Te 30 D¥ddAy 1880SSN 1880SSNA uspams 9079114 a0 | Jo ' sevrojsuvy |

TOTION ST-9vSTSVEON KemIoN €586%7-4-0 0 vLIOJISUD.L |

€10T T8 39 NOSANNWSQ 602806 NG Y1S1C HAOW DLIOJISUD.AY ]

TOFION L1-L¥1#SVEON KemIoN (adAnda) 05870¢-1-0 0) DLIOJISUD.L) "]

LEOFIIAO LEOYIIAO BLOSNY 81-11-8-819d ¥LT8E00-IN-I I wnio13uljvli °|
(ed&yoroy)

91Z0T T8 32 INIANVE 6T6SYSMIN | SPURTISWON 2061 10dAny 0v$€500-1 1 wn.co13uivlj

SN3NID42) |

800C 'Te 12 DuddAY 68LTSSINV 68LTSSINV uspams LTO6LLS a0 se puvnjaduy |
(2d£3010Y) 0951060~

BZ0T ‘T8 39 INIONVY TIILYIMIN BLOSNY ¢I-¢1-8-119d -N.LS-SNIA'S nrLs pupnjadiy '
£660060-

0L0¥91dO 0L0¥91dO Kuewion 01-91-9-619d -N.LS-SNIA'S nrLs v |

9€0+91d0O 9€0¥91d0O JXITIAEYS) S-€1-9-19d TEI18€00- - I v |
(adKy0101)

910T ‘Te 39 IHONV¥ ] 18976SX Aoy €0181 NV AL vl |
Z1S1060-A

d1Z0T T8 19 INIANVY 9€6STSMIN 9€6SFSMIN Kuewiion 11-61-01-S2dd -N.LS-SNIA'S nrLs puiLngy
(adKy0104) $951060-4

91Z0T T8 32 INIANVE 6£6STSMIN 6£6SYSMIN Kuewron SI-61-01-s7dd -N.LS-SNIA'S nis vuiLngy

puidip

Uba BWQRN%::E .N

0107 'Te 10 D¥agAY 6L80SSN 6L80SSNA uopamMg 900114 a0 S® Sn3ANI42] |
7102 dS6-1¢

SNV A 29 NANONNOY] L8S08SN[ pueurg uduouIoy d % "1\ V-4NL Sn34np42y [

q610T 'Te 39 INIANVY T'00999€HN puejury 1-$1-8-s7dd aa SNSNID.A2] ']
(ed4yoroy)

91Z0T T8 32 INIANVE €SHISSMIN “YSTISSMIN Kuewion 6€0T-IN T6L18T0-N W DpoIp1sAoNUd) |

#10¢ 19se18p ‘Al crsezoaan BIUOJSH 786811 ANL ANL| puiosds [ sevpivy |

EDNE%&B

€10T 30seyep ‘Al 9056104AN BIu0ISg €¢8811 ANL ANL| -opnasd [ se vpivy |

(x UYIM) 29dY
10 S ‘ou e S.LI ‘ou *dde squInu
ur paysiqng yuequan ALINN ueguon uIsrLQ JOYINoA J1_YO ‘OU JIYINOA | WNLIBQIIH sapadg

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



85

BANDINIET AL.: ELEVEN NEW SPECIES OF INOCYBE

0T0T '[& 10 0os¥aa ], vL89%109AN RIUO)SH oduues 108
TI0T '8 10 TNaD €8LS1ZOH pieqjeAs oduues 108
T10T ‘T2 10 WD) SEEPOES vsn oduues 108
0T0T '[e 30 0OS¥aad ], L9SL9¥09aN eIuOJSH ojduues [10s
T10T '[e 10 MANHY POILETIA eLysny odues [1os
600C ‘e 19 INVAALS c1evSSNAd epeue) EQE.mw [1os
0T0T '[& 10 oos¥aa ], YOr11909an RIUO)SH oduues 108
0C0C ‘Te 10 oos¥dadJ, cosreodan ernsny vﬁaamm [tos
L10T "[e 10 LLMEH 11€9L1N vsn oduues 1001
€107 MISYIN 18SYL9AH BIUGAO[S NoH
900C '[& 30 00S¥aqd ], T8TE68IV eluoIsy NoH
010¢ ' 19 1L10] SeLoterd Ajei NOH
€10T ‘I8 12 ONVHZ T808YLAS eury) NOH
600T 'Te 19 ANTHIVIA
€10T T8 30 ddowy] 898009N4d 76,8070l vsn €7L60808131d LN wnnds o
wnrinds
800 ‘& 10 DUILAY TY8LTSSINY TH8LTSSINY uapoms (edfyo10Y) L10T6IS a0 DuLASOpnasy
Q910T ‘[& 12 VHIV] PPEILIX EPEILIXN eIpup 0526 17 | (9d&o01oy) 01€1 TVO VO | ppousip 2GAo0yj0N
psounad ‘|
€10 '[& 12 NOSANNNSQ L81806A1 Ay vLYIT HAOW se “ds aqdoouy
$11q122]90
800C '[& 19 D¥IEAY 1€8C88INV €888V U9pIMS 8060764 a0 se ds agdoouy
010T AON ¥
panrwqns ‘paysiqndun DIDJIUISSD T
QURCEEEEEL | 195¥090H 1957090H epeue) vL953d L08614-04N odan se “ds agdoouy
610T T8 19 YTHOVEZIN AN 8SLOTEHIN U9pIMS 91-1LTd a0 ds agdoouy
10T AN 8 ponIwqns
‘paystjqndun ‘& 10 JINVH LS8LTOAL uejsiyed 10-TGOHI ds agdoouy
vinjos ‘[ se Soproul
800C '[& 10 DUIEAY TSSLTSSINY TSSLTSSINY UOpIMS v06C 14 an|  -you o aqouf
6107 S0y G panw vInjos [ Se sapioui
-qns ‘paysiqndun ‘N4 68SHTENIN eury) 10SESVOA NINV | - 3o ogLo0ou]
12L1060-4
S80¥91dO S80¥91dO Auewion v-L1-01-S7dd -NLS-SNIAS nis vivjaA |
(adKr0101)
LYOF91dO Aey 90S£T HADN HAOW vijaA |
L10T 920 L
pantwqns ‘paysiqndun “ds
“[B 19 ANFHLVIA 0¥8ELLON vsn SOTvINGd 9SL1L0 NNAL NNAL| 2q40uf se anfin
G WIN) zgdY
10 ST ‘ou e S.LI ‘ou *dde sRquInu
ul paysiqng Juequan) HLINN I&:&m—:vo -:wmho JIYINOA JdYIO ‘Ou JIYINOA | wnreqIH mvmownm

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023

Terms of Use: https://bioone.org/terms-of-use



Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 15 Mar 2023
Terms of Use: https://bioone.org/terms-of-use



