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In this 10'" contribution to the Fungal Systematics and Evolution series published by Sydowia, 14 species are formally de-
scribed: Amanita cingulatoides from Canada, A. confundens, A. elongatior, A. fusca, A. fuscozonata, A. leptorhacopus, A. magna,
A. olivaceodisca, A. piceina, A. pulla, and A. quercifulva from Canada and the USA, Hebeloma uzunii from Tirkiye, Pleurotus
overstrandensis from South Africa, and Saksenaea ozerskayae from Russia. Pluteus keselakii is reported for the first time from
Czechia and Slovenia. Three invalidly published names are validated with corrected typification: Cortinarius balteatoindicus, C.
indopurpurascens, and C. ulkhagarhiensis. Finally, Thaxterogaster shoreae is combined into Cortinarius.

Keywords: Agaricomycetes, Amanitaceae, Cortinariaceae, Hymenogastraceae, Mucoromycetes, Pleurotaceae, Pluteaceae. — 14

new species, 1 new record, 3 validations, 1 new combination.

Materials and methods

Sample collection, isolation, and specimen exami-
nation

Amanita Pers. collections were photographed in
situ and/or in the lab, and their macromorphologi-
cal features were derived from both field notes and
pictures. Color codes used are those of Kornerup &
Wanscher (1978). Microscopic studies were per-

formed on exsiccatae rehydrated in 3 % ammonia
and examined as is, in water or in SDS Congo Red.
Melzer’s reagent was used to check amyloidity. Lac-
tophenol Cotton Blue was used to assess cyanophily.
Microscopic elements were studied using a Leitz
Ortholux I, an Olympus CH-2 or a Nikon Labophot
equipped with digital camera and were measured
with a calibrated micrometric reticule or from pic-
tures using Piximetre version 5.10 (ACH logiciel,
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France). Dimensions of basidiospores are given as:
[a/b/c] (min )D1 D9( max), where a = number of
measured spores, b = number of studied basidioma-
ta, and ¢ = number of studied collections; min and
max are the extreme values of the distribution; and
D1 and D9 are the first and ninth decile. Q denotes
the length/width ratio of basidiospores in side view,
and Qm refers to the arithmetical mean. Lamellar
trama dimensions were measured according to
Hanss & Moreau (2017). Universal veil was studied
on the volval part free from the stipe except when
indicated. Collections are deposited in public fun-
garia (CMMF and QFB) or are kept in the private
fungaria of Herman Lambert (collections labelled
as HL) or Renée Lebeuf (collections labelled as
HRL) when not otherwise indicated.

Fresh basidiomata of Hebeloma (Fr.)) P. Kumm.
were collected during the Apri-May rainy seasons of
2020 and 2021 in Geng forest, Murat River Basin,
Bingol district. Collected samples were dried and
deposited in the Fungarium of Van Yiiziincii Y1l Uni-
versity (VANF). The specimens were characterized
morphologically using the terminology of Vesterholt
(2005) and Beker et al. (2016). Macroscopic descrip-
tions of basidiomata were made based on field notes
and color photographs made with a Canon (EOS
60D) camera equipped with Tokina 100 mm macro
lens. For each specimen at least 45 spores were meas-
ured in Melzer’s reagent. The length and width of
each spore was measured and its @ value (ratio of
length to width) calculated. Average length, width
and Q value were calculated and recorded. The as-
sessment of spore characters follows Vesterholt
(2005): spore ornamentation on a scale from OO0
(smooth) to O4 (ornamentation fairly strong, and al-
ways visible without immersion), the loosening of
the perispore P0 (not loosening) to P3 (strongly and
constantly loosening) and the dextrinoidity of the
spores in Melzer’s reagent from D0 (indextrinoid) to
D4 (strongly dextrinoid, immediately becoming
dark brick to dark reddish brown). Microscopic fea-
tures were examined using a Leica DM500 research
microscope and measured with the Leica Applica-
tion Suite (version 3.4.0) programme. Scanning elec-
tron microscope (SEM) microphotographs of basid-
iospores were taken using a ZEISS GeminiSEM.

Pleurotus (Fr.) P. Kumm. basidiomata were col-
lected from several sites near the town of Gansbaai
in the Overberg region of South Africa in April 2023.
Specimens were photographed in situ and their
macromorphological features were described. Spec-
imens were collected and preserved for further study
by maintaining them at 37 °C until they were en-
tirely dehydrated. The micromorphology was exam-

ined by rehydrating the collected specimens in 3 %
KOH and fixing them to slides using Shears mount-
ing fluid. Some structures were enhanced using Con-
go Red. The basidiospores, cheilocystidia, basidia,
and sterigmata were measured using a Nikon Eclipse
E800 microscope, with a CFI plain ApochromatVC
100x lens. No fewer than 20 examples of each feature
were examined and measured at 1000x magnifica-
tion. Basidiospores were selected at random and
measured in length (L) and width (W); their meas-
urements are presented as La-Lb-Lc x Wa-Wb-Wc,
with Xa =the lowest value, Xb = average of the meas-
urements, and Xc = the highest value. The spore
mean quotient (Q) is given as Lb over Wb. Cheilocys-
tidia and basidia were measured inlength and width.

The Saksenaea S.B. Saksena strain was obtained
from an ascoma of the commercial product “Pied-
mont white truffle” (Tuber magnatum Picco) pur-
chased from a trading company. For surface sterili-
zation, the ascoma was immersed in 96 % ethanol
for 2 min and then rinsed with sterile distilled water.
The outer layers of the truffle were cut with sterile
scalpels. Next, fragments of the inner part of the
ascoma were sterilely excised and transferred to the
surface of malt extract agar (MEA) supplemented
with lactic acid (0.4 vol %) for elimination of bacte-
ria and grown at 28 °C. A series of passages were
carried out to check the purity. The absence of bacte-
rial contamination was checked on rich medium -
Plate Count Agar (Difco, Waltham, Massachusetts).
The following nutrient media were used during mor-
phological studies: MEA, Potato dextrose agar
(PDA), Czapek’s agar (CZA), and oatmeal agar (OA).

The macroscopic description of Pluteus keselak-
ii Seveikova, P-A. Moreau & Borovi¢ka is based on
observations of fresh specimens. The micro-mor-
phological characteristics are based on the study of
fresh and dried material. Dry specimens were rehy-
drated in distilled water or 10 % KOH before obser-
vation and mounted in aqueous Congo Red. Colors
of microscopic characteristics were studied in wa-
ter. Q indicates the quotient of length and width of
the spores in sideview. In the basidiospore dimen-
sion notation, (a)b-c-d(e), b—d is the range includ-
ing 95 % of the measured values, c is the average
value, and (a) and (e) represent the extreme values.
Q represents the range of the length/width ratio for
all measured spores. For all microscopic structures,
30 elements were measured. Voucher specimens are
deposited at GDOR (Museo Civico di Storia Natu-
rale Giacomo Doria, Genova, Italy) and BRNM
(Moravian Museum, Brno, Czechia). The drawings
in Fig. 33 were edited in GNU Image Manipulation
Program (GIMP) version 2.10.2.
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DNA extraction, PCR amplification, and sequenc-
ing

For the Amanita study, all DNA extractions, PCR
amplifications, and Sanger sequencing of newly
generated nuclear ribosomal internal transcribed
spacer (ITS) sequences were conducted in the My-
cology Laboratory at the Royal Ontario Museum
following the protocol established by Dentinger et
al. (2010) or were outsourced to the Canadian Cen-
tre for DNA Barcoding (https://ccdb.ca). The gener-
ated chromatograms were visually examined and
edited with 4Peaks software (https://nucleobytes.
com/4peaks/index.html), as necessary. The finalized
sequences were deposited in the National Center
for Biotechnology Information (NCBI) GenBank
database (https://www.ncbi.nlm.nih.gov/genbank/).

For the Hebeloma study, DNA was extracted
from dried specimens following the procedure
Doyle and Doyle (1987). Primer pairs N-nc18S10(F)/
C26A(R) (Wen & Zimmer 1996), and EF1-983F/
EF1-1567R (Rehner & Buckley 2005) were used to
amplify the ITS and translation elongation factor
1-a gene (tef1), respectively. PCR was performed in
25 pl volume per reaction. Cycling conditions were
as follows: initial denaturation at 95 °C for 4 min,;
followed by 30 cycles of denaturation at 94 °C for
1 min, annealing at 55 °C (ITS) or 54 °C (tefl) for
1 min, and extension at 72 °C for 1 min; and final
extension at 72 °C for 5 min. Amplification success
was confirmed by agarose (1 %) gel electrophoresis.
Sequencing of the amplified products was out-
sourced, using an ABI 3730XL automated sequenc-
er (BM Labosis, Ankara, Tirkiye).

For the Pleurotus study, total genomic DNA was
extracted from four dried basidiomata, using the
ZR Quick-DNA Fungal/Bacterial Miniprep Kit
(Zymo Research, Irvine, California), following man-
ufacturer’s instructions. About 10 mg of the dried
basidioma was used per extraction. Successful
DNA extractions were visualized on a 1 % agarose
gel stained with ethidium bromide. The extracted
DNA was kept at -20 °C until PCR was performed.
The ITS and the large subunit (LSU) ribosomal
RNA gene were targeted using the universal prim-
ers ITS1/ITS4 (White et al. 1990) and LROR/LR5
(Vilgalys & Hester 1990, Hopple 1994), respectively.
PCR amplification and sequence reactions were run
in accordance with Van der Merwe et al. (2023). Suc-
cessful sequence reactions were sent for analysis at
the Central Analytical Facilities (CAF) and ana-
lyzed using an ABI3730xl sequencer (CAF, Stellen-
bosch University). The ends of the generated se-
quences were trimmed for quality control using

Chromas 2.6.6 (Technelysium, South Brisbane, Aus-
tralia). The ITS and LSU sequences were deposited
in GenBank (Tab. 1).

Genomic DNA was isolated from the monospor-
ic culture of the Saksenaea strain following the
protocol from Glushakova et al. (2016). The ITS re-
gion and D1/D2 domains of the LSU rDNA were
amplified using the primer pair ITS1{/LR5 (White
et al. 1990, Gardes & Bruns 1993), and sequenced
using the same primers and internal primer ITS4.
Amplification and sequencing of the tefl gene was
performed with the primer pair EF1-983F/EF1-
1567R (Rehner & Buckley 2005). The polymorphic
PCR products of ITS and tefl were cloned into the
pAL2-T vector and sequenced. Sequencing of am-
plified (LSU) and amplified and cloned (ITS and
tef1) regions was outsources to Evrogen JSC (Mos-
cow, Russia). The obtained sequence reads were as-
sembled with DNA Baser Sequence Assembler 4
(Heracle BioSoft S.R.L., Pitesti, Romania). The
newly generated sequences were deposited in Gen-
Bank (Tab. 1).

DNA was extracted from dried Pluteus keselakii
basidiomata with a CTAB protocol (Doyle & Doyle
1987) and the Phytosorb Kit (ZAO Syntol, Moscow,
Russia), following the manufacturer’s instructions.
The ITS region was amplified with primer pair
ITS1F/ITS4 (White et al. 1990, Gardes & Bruns
1993). Raw sequence reads were assembled and ed-
ited in Geneious version 11.1.5 (Kearse et al. 2012)
and then submitted to GenBank (Tab. 1).

Phylogenetic analyses

Newly generated ITS sequences from Amanita
sect. Vaginatae were supplemented with closely re-
lated sequences as retrieved from BLAST searches
in NCBI GenBank and UNITE, and with sequences
of selected species in respective clades of section
Vaginatae as circumscribed by Varga et al. (2024),
Hanns & Moreau (2017) and Codjia et al. (2023). Se-
quence alignments were performed using MUSCLE
(Edgar 2004) and manually adjusted using MEGA
version 11 software (Tamura et al. 2021). MEGA11
with default settings was used to infer sequences’
relatedness, following the Maximum Likelihood
(ML) method and the Tamura-Nei model (Tamura &
Nei 1993). ML bootstrap (MLBS) analyses were per-
formed with 100 replicates.

Eight new sequences were generated for the He-
beloma study (Tab. 1). ITS and tefl sequences were
aligned separately using MAFFT version 7.221 (Ka-
toh & Standley 2013) and subsequently processed
with CLUSTALW (Larkin et al. 2007). Ambiguous
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regions at the beginning and end parts of the align-
ments were manually trimmed. Alignments were
then concatenated in Mesquite version 3.61 (Mad-
dison & Maddison 2019). Hebeloma erebium (Huijs-
man) Beker & U. Eberh. and H. velutipes Bruchet
(H. sect. Velutipes) were chosen as outgroup. Phylo-
genetic reconstructions were performed with both
Maximum likelihood (ML) and Bayesian Inference
(BI) methods. The appropriate model of nucleotide
evolution was determined using Modeltest-NG
v.0.2.0 (Darriba et al. 2020) based on the corrected
Akaike information criterion (AICc). The concate-
nated data set included 50 taxa with a total of 1199
characters, and TIM2+I+G4 model was determined
as the most suitable model for ML analysis.
GTR+I+G was determined as the most suitable
model for BI analysis. The ML analyses were per-
formed in RAXML-NG (Kozlov et al. 2018) via the
CIPRES Science Gateway using automatic MRE
bootstopping set to a maximum of 1000 bootstraps,
with a 0.01 cutoff value. MrBayes version 3.2.6
(Ronquist et al. 2003) was employed to conduct BI
analyses. Markov Chain Monte Carlo (MCMC)
method was used with all the remaining settings set
to default (incremental heating scheme of chains,
unconstrained branch length, and uninformative
topology priors). Two runs with four chains of
MCMC iterations were performed for 5 million gen-
erations when the average standard deviations of
split frequencies were <0.01 (the first 20 % of gen-
erations were treated as burn-in). A majority rule
consensus tree of the remaining trees was calculat-
ed. Trees were visualized using Figtree version 1.4.3
(http://tree.bio.ed.ac.uk/software/figtree/).

The newly generated Pleutorus sequences were
subjected to a BLAST search against NCBI Gen-
Bank’s standard nr/nt nucleotide database (https://
blast.ncbi.nlm.nih.gov/Blast.cgi). ITS and LSU se-
quences of closely related species of Pleurotus and
outgroup taxa Hohenbuehelia mastrucata (Fr.)
Singer and H. valesiaca (Ces. ex Sacc.) Singer were
downloaded in FASTA format (Tab. 1). Alignments
were performed on the ITS and LSU sequences us-
ing the MUSCLE Alignment function (Edgar 2004)
on Geneious Prime version 2023.1.2. The aligned
ITS and LSU datasets were manually trimmed at
the ends, and concatenated. The 1018-bp concate-
nated alignment was uploaded to TreeBase (Tree-
Base submission ID: 30825) and Figshare (https://
doi.org/10.6084/m9.figshare.25603860). The concat-
enated ITS-LSU dataset was used to perform BI
and ML analyses. Bayesian analyses were run on
MrBayes 3.2.6 using Geneious Prime (Ronquist et
al. 2012). The alignment was analyzed using the

HKY85 substitution model, with four parallel runs
of 5,000,000 generations. The sampling frequency
was set at every 1,000 generations, and the posterior
probability values were calculated after the first 25
% of trees were discarded as burn-in. Further, an
ML analysis was run using RAXML on Geneious
Prime, with 1,000 rapid bootstrap replicates and
the GTRGAMMA model. The best-scoring tree was
kept (Stamatakis et al. 2008, Polemis et al. 2023).

Obtained sequences of Saksenaea, as well as
closely related sequences of type strains and yet un-
described species from GenBank were aligned us-
ing the online version of the MAFFT algorithm (Ka-
toh et al. 2019). Two datasets were constructed: an
ITS dataset with 56 sequences and a concatenated
ITS-LSU-tefl dataset with 27 sequences, both in-
cluding Apophysomyces elegans P.C. Misra, K.J.
Srivast. & Lata as outgroup. Phylogenetic trees
were reconstructed in MEGA 6 (Tamura et al. 2013)
by using ML with the GTR substitution model with
gamma-distributed rate heterogeneity and 1,000
bootstrap replicates.

Based on the BLAST results and according to
the outcomes of recent phylogenetic studies on Plu-
teus sect. Celluloderma, representative sequences
belonging to the /cinereofuscus clade were selected
for the phylogenetic analysis. Pluteus bizioi Ferisin,
Dovana & Justo and P. karstedtiae Menolli, Justo &
Capelari were used as outgroup. Sequences were
aligned using MAFFT version 7.450 (Katoh & Toh
2008) with default parameters in Geneious version
11.1.5. ML was inferred with IQ-TREE 2 (Minh et
al. 2020). The HKY+F+G4, K2P, and K3P+G4 models
were selected for ITS1, 5.8S, and ITS2, respectively
using ModelFinder (Kalyaanamoorthy et al. 2016).
A total of 1000 ultrafast bootstrap (UFBS) repli-
cates were used (Hoang et al. 2018).

Taxonomy

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita magna H. Lambert, Y. Lamoureux & J.
Landry, sp. nov. — Fig. 1, 2
MycoBank no.: MB 854395

Diagnosis. - Differs from other species of Amanita
section Vaginatae with grey-brown pileus by the combination
of large basidiomata (pileus diameter up to 140 mm, stipe
length up to 330 mm), greyish brown naked pileus often with
a paler zone between umbo and marginal striations, white
stipe with greyish brown fibrils arranged in a zebroid pattern,
membranous universal veil leaving a white volva, and growth
with Fagus.
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— MT468567 A. sp. ‘albemarlensis’ USA CT
PP762873 A. magna CAN QC
PP762704 A. magna CAN QC
MZ226687 A. sp. USA NY
PP796114 A. magna CAN QC Holotype
MZ313269 A. sp. ‘albemarlensis’ USA NC
MKO085521 A. sp. ‘albemarlensis’ USA VA
g6 | OR295561 A. sp. ‘albemarlensis’ USA KY
MZ377300 A. sp. ‘albemarlensis’ USA KY
PP762770 A. magna CAN QC
94 PP762872 A. magna CAN QC
PP762930 A. magna CAN QC
KY435402 A. sp. 'semiobruta’ USA MO
100 KY435403 A. sp. 'semiobruta’ USA MO
g7 ONO059203 A. sp. a06 USA IN
KX354362 A. sp. a6 USA AL
97 MH836563 A. sp. ‘penetratrix’ USA PA
100! KX219639.1 A. sp. ‘penetratrix’ USA CT
o5 MF461578 A. flavidocerea THA
ETBSSTN A. pekeoides NZL
KY614228 A. sp. ‘justicei’ USA MO
100, OR427365 A. herculis ESP Holotype
OR427363 A. herculis ESP
98 - OK316926 A. calida ESP
0OK316924 A. calida ESP Holotype
MN490645 A. magnivolvata FIN Holotype
100! MN490652 A. pachyvolvata FRA Epitype
100 - MZ668210 A. sp. ‘glenosomma’ USA IN
1°°| | MT445429 A. sp. ‘glenosomma’ USA NJ
MF461579 A. brunneoumbonata THA Holotype
100, MZ005574 A. annulata CHN HOLOTYPE
| MZ005573 A. annulata CHN PARATYPE
L 100, OP681769 A. sp. USA NY
98 OR297556 A. sp. ‘labiliannulus’ USA MO
— KY435394 A. sp. ‘insinuans’ USA LA
100! MN755839 A. sp. ‘insinuans’ USA LA
100 - NR158347 A. cingulata CHN Holotype
MF952721 A. cingulata CHN
MZ667973 A. sp-INO2 USA IN
MT122208 A. sp. N49 USA CT
PP762886 A. cingulatoides CAN QC
PP762836 A. cingulatoides CAN QC
PP762900 A. cingulatoides CAN QC
PP762853 A. cingulatoides CAN QC
PP762708 A. cingulatoides CAN QC 7 .
100| PP762844 A. cingulatoides CAN QC A. cingulatoides
PP762707 A. cingulatoides CAN QC
PP762902 A. cingulatoides CAN QC
PP762934 A. cingulatoides Holotype cl
PP762812 A. cingulatoides CAN QC

MN490675 A. argentea FRA Epitype

4100:[ MN490684 A. huijsmanii FRA Holotype c2

100 - MN490646 A. electra FRA Holotype
0.050

A. magna

Fig. 1. Phylogeny of selected Amanita species in section Vaginatae Clade 1 reconstructed from an ITS dataset using species from
Clade 2 as outgroup. The tree topology with the highest log likelihood (-InL = 4155.51) is shown, resulting from ML inference
performed in MEGA11. For each node, the ML bootstrap (MLBS) if >70 % is presented. Clade designations follow Hanns & Moreau
(2017) and Codjia et al. (2023). New species highlighted in red, bar indicating the expected number of substitutions per site.
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Fig. 2. Amanita magna. A-C. Basidiomata. A. HLL1067 (holotype). B. HLL094A. C. HRL3234. D. Details of lamellar trama in SDS
Congo Red. E. Basidiospores in water. F. Hymenium in SDS Congo Red. Scale bars D, F 10 pm; E 5 pm.

Holotypus. - CANADA, Québec, Québec City, boisé
Neilson, 46° 45’ 24.2” N, 71° 19’ 20.6”W, under Fagus grandifo-
lia, Quercus rubra, and Abies balsamea, 28 August 2011, leg. H.
Lambert, HL.1067 (QFB35506; holotype). Sequences ex-holo-
type: PP796114 (ITS).

Description. - Pileus 80-140 mm in di-
ameter, rounded conical then applanate, slightly de-
pressed with a prominent umbo, smooth, dark
brown to greyish brown at umbo (6EF6, 6F5, 6F3),
progressively paler down to the marginal striations
(6CD3), brown (6D3, 6D4, 6DE6) at margin, striate

on 30-40 % of the pileus radius.—-Lamellae free,
close, whitish to brownish, up to 10 mm broad, with
truncate lamellulae of various length. — Stipe
200-330 x 10-20 mm, cylindrical to slightly taper-
ing upward, covered entirely or partially with dense
greyish brown fibrils (6DE3%) arranged in a ze-
broid pattern with age, stuffed then hollow. - An -
nulus absent.—-Universal veil membranous,
white, forming a saccate volva 30-60 mm long al-
most completely buried in soil. — Context white, un-
changing when cut or bruised.-Odor and taste
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not distinctive. - Spore deposit white. - Ba-
sidiospores [1040/10/7] (7.7)9.0-11.0(13.2) x
(7.3)8.3-10.2(12.0) pm, on average 10.0 x 9.3 ym, Q =
(1.00)1.03-1.13(1.22), Qm = 1.08, globose to subglo-
bose, smooth, thin-walled, hyaline, inamyloid, cy-
anophilic.-Lamellar trama 60-120 pm thick,
made of branching filamentous hyphae 2-7.5 pym
wide connected with ellipsoid to subfusiform in-
flated cells measuring 20-45(70) x 7-20(25) pm. —
Subhymenium ramose to inflated-ramose, 18-
32 pm thick, in 3-4 layers, made of cylindrical, in-
flated to irregularly-shaped cells measuring 7.5-20
x 5.5-13(18) pm. — Basidia 47-60 x 12-18 pm,
clavate, 4-spored. — Volva almost homogenous,
550-1200 pm thick; external layer composed of par-
allel filamentous hyphae 3-7.5(11) pm wide ar-
ranged vertically; central and internal layer mostly
composed of =+ interwoven filamentous hyphae
3-7(9) ym wide, of rare globose (a- or shortly pe-
dunculate), subglobose to pyriform inflated cells
measuring 40-100 x (20)40-80(100) pm, and of very
rare cylindrical, fusoid, sometimes branched, and
inflated cells in chains measuring 55-120 x 11-
28(48) pm.—Clamp connections absent.

Etymology. - From the Latin magna, large,
referring to the large size of the basidiomata.

Habitat and distribution.- Solitary to
gregarious, under F. grandifolia and @. rubra, from
July to September in Canada. Known from Québec,
in Canada, and according to the ITS sequences
available in public databases (labelled as Amanita
sp. ‘albemarlensis’), from the states of Connecticut,
Kentucky, New York, North Carolina, and Virginia
in the USA.

Additional material examined. - CANADA.
Québec, Saint-Jean-Chrysostome, under F. grandifolia, Betula
alleghaniensis, and Acer sp., 16 August 1996, leg. Y. Lam-
oureux, YL2877 (CMMF002877); ibid., in deciduous forest, 12
August 2017, leg. J. Landry, HL061A (QFB32879); Québec City,
boisé Neilson, in deciduous forest of F. grandifolia and Q. ru-
bra, 12 August 2020, leg. H. Lambert, HL094A (QFB32910);
ibid., 28 July 2021, leg. H. Lambert, HL.141; ibid., 21 August
2022, leg. H. Lambert, HL.197; ibid., 20 August 2020, leg. R
Lebeuf, HRL3234 (QFB32867); Réserve Nationale de faune du
Cap Tourmente, in mixed forest of F. grandifolia, T. canaden-
sis, and Populus tremuloides, 28 July 2023, leg. H. Lambert,
HL224 (QFB32867).

Notes. - The ITS sequence of the holotype is
distinct from other species of section Vaginatae
clade 1, deviating from its closest relative, an unde-
scribed species labelled Amanita sp. ‘semiobruta’,
by more than 25 substitutions and indels (93 %
identity) (Fig. 1). The zonate dark brown to grey-
brown pileus and the long stipe developing a ze-
broid pattern with age are stable characters of A.

magna. Amanita elongatior, described below, dif-
fers by the presence of yellow tones in the pileus
and the azonate pileus. Both are large but rare spe-
cies associated with deciduous trees. Amanita pi-
ceina, described below, is similar in size but grows
under Picea. Small basidiomata of A. magna could
also be confused with A. fuscozonata and A. fusca,
described below, which have a paler stipe, white to
light grey, not deeply buried in the soil. Found in the
coastal forests of western North America, from
southwestern Canada to central California, Amani-
ta pachycolea D.E. Stuntz is similar, but grows un-
der Pinus (Thiers & Ammirati 1982, Siegel &
Schwarz 2016).

Authors: H. Lambert,Y. Lamoureux, J. Landry &
R. Lebeuf

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita Section Vaginatae

Amanita cingulatoides H. Lambert & J. Landry, sp.
nov. — Figs. 1,3
MycoBank no.: MB 854396

Diagnosis. — Differs from its sister annulate species
Amanita cingulata by the cream pileus which becomes yel-
lowish brown with age, white friable universal veil browning
with age, broader spores (9.1-11.1 x 6.6-7.8 pm vs. 9-11.5 x
5.5-T7 pm in A. cingulata), and geographic location (Canada vs.
China).

Holotypus. - CANADA. Québec, Québec City, 46° 47’
33.7" N, 71° 21’ 50.3” W, in mixed forest of Populus tremu-
loides, Betula papyrifera, and young Abies balsamea, 13 July
2023, leg. H. Lambert, HL081A (QFB32897; holotype). Se-
quences ex-holotype: PP762934 (ITS).

Description. — Pileus 44-120 mm in di-
ameter, convex then applanate, with or without a
low umbo, at first pale cream (5A2) with white mar-
gin, with age becoming golden to greyish orange
(5AB4'%), yellowish brown (5 EF6%) on disk, adorned
with warts or small to medium patches from the
universal veil; margin paler, striate on 20-33 % of
the pileus radius. - Lamellae free, close, thin,
whitish, flocculose at the edge, 4-9 mm broad, with
a few truncate lamellae. - Stipe 60-140 x 5-12
mm, subcylindrical or slightly narrowing upward,
fibrillose to floccose, often with a zebroid pattern
better seen between the annulus and apex, whitish,
turning brown when bruised at least at the base,
stuffed then hollow. — Partial veil membra-
nous, thin, fugacious, leaving an annulus on the
stipe or remnants at the pileus margin, upper side
flocculose, underside smooth, whitish. - Univer-
sal veil friable, woolly, leaving patches or warts
on the pileus and ringlike remnants at stipe base,
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.. A

Fig. 3. Amanita cingulatoides. A-C. Basidiomata. A, B. HL081A (holotype). C. HL217. D-H. Microscopic details in SDS Congo
Red. D. Inflated hyphae at the upper side of partial veil. E. Elongated hyphae at the underside of partial veil. F. Inflated cells from
lamellar edge. G. Lamellar trama. H. Stipitipellis (left) and acrophysalids from stipitipellis (right). I-H. Basidiospores in water
(I) in Melzer’s reagent (J), and in Cotton Blue (K). Scale bars D, E, G 10 pm; F, H 20 pm; I-K 5 pm.

whitish then brownish (6C4). - Context thin, = (1.17)1.27-1.57(1.82), Qm = 1.41, ellipsoid to
white, becoming slightly brownish when cut or  broadly ellipsoid, smooth, thin-walled, hyaline, ina-
bruised. - Odor indistinct. - Spore deposit myloid, cyanophilic.-Lamellar trama 60-130
white. — Basidiospores [953/12/8] (8.0)9.1- pm thick, made of branching filamentous hyphae
11.1(13.5) x (5.7)6.6-7.8(9.2) pm, av. 10.1 x 7.2 pm, Q 3-8 pm wide connected with abundant cylindrical,
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ellipsoid to subfusiform inflated cells 15-60 x 8-30
pm. — Subhymenium ramose to inflated-ra-
mose, 16-32 pm thick, in 2-3 layers, made of cylin-
drical, inflated to irregularly-shaped cells measur-
ing 8-17 x 4-11 pm. — Basidia 38-52 x 11-16 pm,
clavate, 1-, 2- or 4-spored. — Volva 1000-1200 pm
thick in young specimens before fragmentation,
without clear layers, composed of filamentous hy-
phae 2.5-7(10) pm wide, of globose, subglobose or
sometimes pyriform cells up to 60(90) x 60 um, very
abundant inside the volva context, and of infre-
quent cylindrical, ellipsoid or fusoid inflated cells
in chains measuring 25-50(85) x 10-25(40) pum, the
proportion of filamentous hyphae increasing from
the inside to the outside of the volva. — Velar
remnants on pileus more than 600 pm thick,
composed homogenously of globose to subglobose
cells measuring 20-50(60) x 18-45 pm, of much less
frequent filamentous hyphae 3-7 pym wide, and of
inflated cells in chains measuring 30-70 x 9-20(30)
pm.-Partial veil 200-260 pm thick, composed
of interwoven, branching and thin-walled filamen-
tous hyphae 2.5-6.5 pm wide, ending on the upper
side with subglobose, pyriform to spheropeduncu-
late inflated cells measuring (12)19-36(45) x 9-29
pm, and on the underside with abundant cylindrical
or pyriform-elongate inflated cells sometimes 1-2
septate measuring 44-100 x (7)10-14(17) pm and ar-
ranged in a cutis. — Stipitipellis a cutis made of
thin-walled colorless filamentous hyphae 3-6(7) pm
wide; subpellis containing clavate acrophysalids
measuring 55-160 x 10-22 pm, some in clusters
erected as a trichoderm.—-Clamp connections
absent.

Etymology.-From the Latin cingulatus, cin-
gulate, and oides, similar to, referring to the simi-
larity with its sister annulate species A. cingulata.

Habitat and distribution.-Solitary,in
subhydric clay soils in mixed forests of P tremu-
loides, B. papyrifera, and Abies balsamea, in July.
Thus far found only in the Québec City area, in
Canada.

Additional material examined. - CANADA.
Québec, Québec City, in mixed forest of P. tremuloides, B. pa-
pyrifera, Picea sp., and Abies balsamea, 9 July 2020, leg. H.
Lambert, HL075A (QFB32891); ibid., 28 July 2021, HL139
(QFB33051); ibid., 22 July 2022, HL170A (QFB35512), HL171A
(QFB35513); ibid., 13 July 2023, HL215 (QFB35524), HL216
(QFB35525), HL.219 (QFB35527), HL.220 (QFB35528).

Notes. Amanita cingulatoides differs from all
other Amanita section Vaginatae in northeastern
North America by the presence of an annulus, the
small velar remnants left on the pileus, and its el-
lipsoid basidiospores. Confusion is possible with

pale forms of A. russuloides Peck growing in the
same habitat, but that species has a smooth subbul-
bous stipe, usually with a distinct collar above the
small bulb (Bunyard & Justice 2020). Amanita fari-
nosa Schwein., another small and pale Amanita,
has a grey to brownish grey universal veil leaving
powdery material on the whitish pileus, lacks an
annulus, produces smaller spores, and is associated
with Quercus and Fagus (Tulloss & Yang 2024). The
ITS sequence of the holotype is unique in section
Vaginatae clade 1, differing by more than 12 substi-
tutions-indels from its closest relative, an unde-
scribed annulate species from Indiana, USA, la-
belled Amanita sp. IN02 (Tulloss & Yang 2024), and
by more than 25 substitutions and indels from A.
cingulata JW. Liu & Zhu L.Yang, an annulate spe-
cies from China (Fig. 1). The former differs from A.
cingulatoides by its orange-tan pileus and growth
close to Quercus, while the latter is almost white
and is associated with Fagaceae and Pinaceae (Liu
2017). Most others annulate Vaginatae were de-
scribed from Africa (Tang 2015), except for A. basi-
ana Tulloss & M. Traverso, from Italy (Tulloss & Tra-
verso 2001).

Most Amanita in section Vaginatae have a sterile
lamellar edge composed of undifferentiated hyphae
ending with one or more globose, subglobose or
spheropedunculate inflated cells better seen on
young specimen. In A. cingulatoides, the upper side
of the annulus is made of the same elements than
the lamellar edge. This supports the hypothesis that
elements of the lamellar edge in section Vaginatae
originate from the aborted partial veil after cleav-
age of lamellae from adjacent tissue during devel-
opment of the hymenophore (Bas 1969, Reijnders
1963, Neville & Poumarat 2004). It should also be
noted that the elements on the underside of A. cin-
gulatoides annulus are similar to the acrophysalids
from the stipe.

Authors: H. Lambert, G. Fortin, R. Lebeuf & J.
Landry

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita fuscozonata H. Lambert, Lebeuf, Y. Lam-
oureux & J. Landry, sp. nov. — Figs. 4,5
MycoBank no.: MB 854397

Diagnosis.- Differs from other grey-brown species of
Amanita section Vaginatae by the combination of medium-
size, zonate, greyish brown pileus, white to very light brown
stipe, membranous universal veil leaving a white volva, and
growth with deciduous trees.
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PP762763 A. fuscozonata CAN QC
PP762726 A. fuscozonata CAN QC
PP762880 A. fuscozonata CAN QC
70| PP762736 A. fuscozonata CAN QC Holotype
PP762794 A. fuscozonata CAN QC

PP762804 A. fuscozonata CAN QC

PP762773 A. fuscozonata CAN QC

PP762753 A. fuscozonata CAN QC

PP762833 A. fuscozonata CAN QC
PP762837 A. fuscozonata CAN QC
PP762942 A. fuscozonata CAN QC

KX018799 A. sp. 'longicuneus’ USA TN A. fuscozonata
| MW579513 A. sp. 'longicuneus'CAN ON
OPT749498 A. sp. 'longicuneus' USA PA
MMNBS0859 A. sp. longicuneus’ USA NJ
MK580724 A. sp. 'gsm05' USA WI
100 PP762871 A. fuscozonata CAN QC

|| OP470576 A. sp. longicuneus' USA IN
KY580766 A. sp. 'longicuneus’ USA NY
PP762735 A. fuscozonata CAN QC
ON500640 A. sp. 'longicuneus’ USA CT
ON500642 A. sp. 'longicuneus’ USA CT
- OP749648 A. sp. 'sharkriverensis' USA NJ
86 MZ227239 A. sp. USA NY
= PP762926 A. fusca CAN QC Holotype
PP762757 A. fusca CAN QC
PP762827 A. fusca CAN QC
KY549348 A. sp. "sp-44' USA NJ
MZ668168 A. sp. 'sp-44' USA IN
PP762807 A. fusca CAN QC
L1 MZ668170. A. sp. 'sp-44' USA IN

100| MZ667978 A. sp. 'sp-44' USA IN A. fusca
- PP762737 A. fusca CAN QC
OMN950147 A. sp. 'sharkriverensis' USA NJ
ONMN059222 A. sp. 'sp-44' USA NJ
PP762845 A. fusca CAN QC

PP762730 A. fusca CAN QC

0Q916432 A. sp. 'sharkriverensis’ USA IL
K'¥549350 A. sp. 'sharkriverensis’ USA NJ
84 OK042092 A. sp. 'sharkriverensis’' USA MD
0Q357629 A. sponsa ESP
b110Q357630 A. sponsa ESP
99 , 0Q225653 A. sp. CAN BC
PP277328 A. sp. RUS
JQ347155 Uncultured Amanita CHN

ON818545 A. griseocaerulea ITA Holotype
100! ON994667 A. griseocaerulea ITA
100, MK5689746 A. sp. 'salmonriverensis’ USA NY
ON554823 A. sp. 'salmonriverensis’ USA NJ
99, KX185615 A. sp. '58' USA CT
OPT749627 A.sp. '58' USA PA
81] ,MZ197981 A.sp. USA NY
100! PP574116 A. sp. '61' USA PA
MW526943 A, sp. 'DEUT03' DEU
93, MK522008 A. fulva USA PA
PP762869 A. aff. fulva CAN QC
MK522019 A. fulva USA NJ
OP749630 A. fulva USA PA
MK141039 A. fulva CHE
MN490693 A. fulva FRA
93] PP464308 A. fulva CAN QC
94 - MN490672 A. fulvoides Holotype
76 [| PP762876 A. fulvoides CAN QC
MN963593 A. sp. 'jakeslandingensis’ USA WI
PP762920 A. aff. fulvoides CAN QC
MN490658 A. umbrinolutea FRA
MN490681 A. umbrinolutea FRA Neotype
MK377375 A. sp. 'M15' MEX
100JH \K 377376 A. sp. 'M15' MEX
83" || MN820545 A. sp-N46 USA CT
PP762914 A. guercifulva CAN QC
PP762782 A. quercifulva CAN QC A iful
PP762717 A. quercifulva CAN QC ?
73[| MW538975 A. sp. 'sarahae’ USA CT quercinuva
PP796116 A. quercifulva CAN QC Holotype
PP796117 A. quercifulva CAN QC
MT232417.2 A. sp. TAC14 USA AZ C3
811 MW989515.1 A. sp. TAC14 USA AZ
MN490675 A. argentea FRA Epitype
MM490646 A. electra FRA Holotype

— ::100 MN490684 A. huljsmanii FRA Holotype c2

Fig. 4. Phylogeny of selected Amanita species in section Vaginatae Clade 3 reconstructed from an ITS dataset using species from
Clade 2 as outgroup. The tree topology with the highest log likelihood (-InL = 2488.97) is shown, resulting from ML inference
performed in MEGA11. For each node, the ML bootstrap (MLBS) if >70 % is presented. Clade designations follow Hanns & Moreau
(2017) and Codjia et al. (2023). New species highlighted in red, bar indicating the expected number of substitutions per site.
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Fig. 5. Amanita fuscozonata. A-D. Basidiomata. A. HL096A (holotype). B. HL057A. C. HL100A. D. HL.143A. E-H. Microscopic
details in SDS Congo Red. E. Lamellar trama hyphae. F. Volva. G. Central layer of volva. H. Basidia. I, J. Basidiospores in water
(I) and in Melzer’s reagent (J). Scale bars E, G, H 10 pm; F 50 pm; I, J 5 pm.

Holotypus. - CANADA. Québec, Québec City, boisé
Neilson, 46° 45’ 24.8” N, 71° 19’ 25.3” W, in mixed forest of
Abies balsamea, Quercus rubra, and Fagus grandifolia, 12 Au-
gust 2020, leg. H. Lambert, HL096A (QFB32912; holotype);
Sequences ex-holotype: PP762736 (ITS)

Description. — Pileus 30-70 mm in diam-
eter, convex to rounded-conical when young, soon
becoming campanulate then applanate, slightly to
strongly depressed with age, with a small to promi-
nent umbo, smooth, greyish brown, brownish orange
to brown (5B3, 5CD4, 5C5, 5E6, 6DE4), darker at
disk (5F5, 7TF7), with a paler zone at mid-radius;
margin striate on 30-50 % of the pileus radius, some-

times tuberculate. - Lamellae free, subdistant to
close, 3-8 mm broad, with truncate lamellulae, whit-
ish to cream (4A2%). - Stipe 60-150(200) x 3-12
mm, tapering upward, stuffed then hollow, finely
covered with thin white fibrils becoming light brown
(5%B2) with age and forming or not a zebroid pat-
tern. —- Annulus absent. — Universal veil
membranous, white, thin, fragile, leaving a saccate
volva 20-40 mm high, adnate at base, flaring above.
—-Context white,unchanging when cut or bruised.
—Odor notdistinctive.~Spore deposit white.
-Basidiospores [1026/14/9] (8.8)9.8-11.2(12.7)
x (8.1)9.2-10.6(11.7) pum, on average 10.2 x 9.5 pm, Q

Sydowia 76 (2024)

321



Lambert et al.: FUSE 10

=(1.00)1.02-1.10(1.15),Qm = 1.06, globose to subglo-
bose, smooth, thin-walled, hyaline, inamyloid, cy-
anophilic.—-Lamellar trama 50-100 pm thick,
made of relatively abundant branching filamentous
hyphae 3-7.5(11) pm wide connected with ellipsoid
to subfusiform inflated cells up to 110 x 30 pm. —
Subhymenium ramose to inflated-ramose, 15—
30 pm thick, in 3-4 layers, made of cylindrical, in-
flated to irregularly-shaped cells measuring 7-20 x
6-16 pm. — Basidia 45-65 x 14-17 pm, clavate,
4-spored. -Volva 3-layered: external layer 35-80
pm thick, central layer 200-900 pm thick, internal
layer 25-55 pm thick; external and internal layers
composed exclusively of filamentous hyphae 4-6(7)
pm wide; central later composed of filamentous hy-
phae (3)4-10 pm wide regularly distributed, less fre-
quent globose cells 30-60 pm wide and rare inflated
cellsinchainsmeasuringupto120x30pum.—-Clamp
connections absent.

Etymology. — Referring to the dark grey-
brown zonations of the pileus.

Habitat and distribution.- Solitary or
in small groups under various deciduous trees (Bet-
ula, Quercus, Fagus), from July to September in
Québec and Ontario, Canada. Collections of Aman-
ita sharing the same ITS sequence in public data-
bases were made in almost all the eastern states of
the USA, from Indiana to the Atlantic coast and
from the Canadian border down to North Carolina.

Additional material examined. - CANADA.
Québec, Longueuil, 9 July 1992, leg. Y. Lamoureux, YL.1645
(CMMF001645); Sainte-Catherine-de-la-Jacques-Cartier, in
mixed forest of B. alleghaniensis, Abies balsamea, and P. trem-
uloides, T July 2012, leg. H. Lambert, HL003 (QFB 35496);
Québec City, boisé Neilson, in mixed forest of Abies balsamea
and Quercus sp., 25 August 2013, leg. H. Lambert, HL.029
(QFB 35503); ibid., 12 August 2020, HL100 (QFB32916); ibid.,
23 July 2022, HL175A; Longueuil, in forest of . rubra, 6 July
1992, leg. Y. Lamoureux,YL1633 (CMMF001633); Québec City,
under F. grandifolia, 3 August 2022, leg. H. Lambert, HL.185A;
Sainte-Croix-de-Lotbiniére, in deciduous forest of F. grandi-
folia and Quercus sp., 17 July 2016, leg. H. Lambert, HL0O57A
(QFB32876); Québec City, Parc de la Plage-Jacques-Cartier, in
deciduous forest of Quercus sp. and F. grandifolia, 13 August
2020, leg. H. Lambert, HL104A (QFB32920); ibid., 27 July
2021, HL133 (QFB33045), HL134 (QFB33046); Sainte-Pétron-
ille, in mixed forest of F. grandifolia, Quercus sp., P tremu-
loides, B. alleghaniensis, and Tsuga canadensis, 29 July 2021,
leg. H. Lambert, HL.143 (QFB33055); Saint-Casimir, rang
Saint-Charles, in mixed forest of B. alleghaniensis and T.
canadensis, 1 August 2020, leg. R. Lebeuf & A. Paul, HRL3173
(QFB32862); Saint-Stanislas, Parc de la riviere Batiscan, Mur-
phy sector, in deciduous forest of F. grandifolia, P. tremuloides,
and B. alleghaniensis, 7 August 2020, leg. R. Lebeuf & A. Paul,
HRL3197 (QFB32866); Saint-Stanislas, Parc de la riviéere Ba-
tiscan, Barrage sector, in mixed forest of Fraxinus sp., P. trem-
uloides, and Abies balsamea, 24 September 2020, leg. R. Leb-
euf & A. Paul, HRL3323 (QFB32869); Champlain, rang Saint-
Pierre, in deciduous forest of Acer sp. and F. grandifolia, 26

July 2022, leg. R. Lebeuf & A. Paul, HRL3741; Saint-Ubalde,
Parc naturel régional de Portneuf, Lac Carillon, in mixed for-
est of B. alleghaniensis, A. balsamea, and T. canadensis, 16 Au-
gust 2022, leg. R. Lebeuf & A. Paul, HRL3830, HRL.3831.

Notes.- Amanita fuscozonata has an ITS dis-
tinct from other members of section Vaginatae clade
3, differing by 18 substitutions and indels from its
closest relative, the newly described Amanita fusca
(Fig. 4). The pileus is typically greyish brown to
brown, darker at disk, and shows a paler band
above the striations; the margin may appear paler
when the pileus is expanded. The stipe is variable in
size and can reach 200 mm in length. Amanita fusca,
described below, is very similar, but its pileus is
more uniformly colored, and it has slightly larger
spores on average (10.9 x 10.4 pm) than A. fuscoz-
onata (10.2 x 9.5 pm), with a similar average Q =
1.05 vs. 1.06. Amanita pulla, described below, also
associated with deciduous trees, has a pileus more
uniformly colored dark grey to dark brownish grey,
without brownish orange tint, and spores with a
larger average Q of 1.25. Amanita brunneofuliginea
Zhu L.Yang, a highly variable cosmopolitan species
described from China and reported from northeast-
ern North America (as Amanita subnigra Y. Lam-
oureux nom. prov. in Lamoureux 2006), has a darker
pileus, its volva is often covered with orange-brown
patches in the North American form, and it is asso-
ciated with Pinaceae (Hanss & Moreau 2017). In
Amanita sinicoflava Tulloss, the pileus is sometimes
zonate but it is olive yellow, and the white volva be-
comes greyish with age (Tulloss 1988). Amanita
pachycolea D.E. Stuntz, a common species in west-
ern North America, also has a zonate dark brown
pileus, but it is more robust, and its long and thick
white saccate volva develops ochraceous spots with
age (Thiers & Ammirati 1982, Siegel & Schwarz
2016).

Authors: H. Lambert,Y. Lamoureux, R. Lebeuf &
J. Landry

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita fusca H. Lambert, Lebeuf & J. Landry, sp.
nov. — Figs. 4, 6
MycoBank no.: MB 854398

Diagnosis.- Differs from other grey-brown species of
Amanita section Vaginatae by the combination of medium-
size pileus with dominant brown colors, white to brownish
stipe, membranous universal veil leaving a white volva, and
growth with deciduous trees.

Holotypus. - CANADA. Québec, Québec city, boisé
Neilson, 46° 45’ 23.1” N, 71° 19’ 19.2” W, under Quercus rubra
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Fig. 6. Amanita fusca. A-C. Basidiomata. A. HL097A (holotype). B. HL189A. C. HRL3393. D-F. Basidiospores in water (D), in
Melzer’s reagent (E), and in Cotton Blue (F). G. Pileipellis (top) and pileus context (bottom) in water. Scale bars D-F 5 ym, G 20 pm.

and Fagus grandifolia, on clay soil, 12 August 2020, leg. H.
Lambert, HL097A (QFB32913; holotype). Sequences ex-holo-
type: PP762926 (ITS)

Description. — Pileus 30-70 mm in di-
ameter, rounded-conical, becoming campanulate
then applanate, slightly to strongly depressed with
age, with a small to prominent umbo, smooth,
brownish orange, brown to greyish brown (5C5,
5E6, 6v2C3, 6C3%, 6E4), darker at disk (5E4, 5EF7);
margin paler, striate and often tuberculate on 20-
50 % of the pileus radius. - Lamellae free, sub-
distant to close, 3-6 mm broad, with 0-1 tier of
truncate lamellulae of varying length, whitish to
cream (4A2). - Stipe 80-120 x 5-12 mm, tapering
upward, whitish, pruinose at the apex, covered be-
low with fine white then light brown (6B4) fibrils,
stuffed then hollow. - Annulus absent. - Uni-
versal veil membranous, white, thick, leaving a

saccate volva 20-40 mm high, adnate at base, flaring
above. - Context white, unchanging when cut or
bruised. — Odor not distinctive.—Spore deposit
white. — Basidiospores [522/6/5] (8.9)10.0-
11.6(13.1) x (7.8)9.4-11.1(12.4) pm, on average 10.9 x
10.4 pym, Q = (1.00)1.01-1.10(1.17), Qm = 1.05, glo-
bose to subglobose, smooth, thin-walled, hyaline,
inamyloid, cyanophilic. - Lamellar trama
100-130 pm broad, made of abundant branching
filamentous hyphae 2.5-6 pm wide connected with
ellipsoid to subfusiform inflated cells measuring
20-55 x 8-18 pym. - Subhymenium ramose to
inflated-ramose, 15-25 pm thick, in 3-4 layers, made
of cylindrical to irregularly-shaped cells measuring
7-20 x 3-7 pm. — Basidia 47-60 x 13-19 pm,
clavate, 4-spored.-Volva 3-layered: external layer
150-280 pm thick, central layer 300-700 pm thick,
internal layer 180-320 pm thick; external and inter-

Sydowia 76 (2024)

323



Lambert et al.: FUSE 10

nal layers predominantly made of filamentous hy-
phae (1.5)2.5-5 pm wide, with few globose cells;
central layer made of regularly distributed filamen-
tous hyphae 2.5-5 pm wide, of less frequent globose
cells 10-40 pm wide, and of rare inflated hyphae in
chains measuring up to 60 x 20 pm.-Pileipellis
2-layered; upper layer gelatinized, 40-70 pm thick,
composed of scattered, repent hyphae 2.5-4.5 pm
wide; lower layer 40-100 pm thick, made of inter-
woven filamentous hyphae 3-9 pm wide and of
brown-pigmented cylindrical, ellipsoid or pyriform
inflated cells 35-40 x 10-20 pm in chain or terminal.
—~Clamp connections absent.

Etymology.-From the Latin fuscus, dark, re-
ferring to the dark brown pileus.

Habitat and distribution.- Solitary or
in small groups under deciduous trees, from July to
September in Québec, Canada, and in the states of
Maryland, New Jersey, Pennsylvania and Wisconsin
in the USA based on ITS sequences available in
public databases.

Additional material examined. - CANADA.
Québec, Lévis, parc Valéro, in mixed forest of Quercus rubra
and Fagus grandifolia, 4 September 2021, leg. H. Lambert,
HL149 (QFB33061); Québec City, boisé Marly, in mixed forest
of Q. rubra and F. grandifolia, 3 August 2022, leg. H. Lambert,
HL187A (QFB35515); Québec City, in forest of Q. rubra, F.
grandifolia, and P. tremuloides, 12 August 2022, leg. H. Lam-
bert, HL189A (QFB35516); Québec City, close to Jean-Lesage
airport, in deciduous forest of Populus sp. and B. papyrifera,
16 August 2022, leg. H. Lambert, HL.194A (QFB35518); Saint-
Ubalde, in mixed forest of Abies balsamea and B. papyrifera,
10 August 2021, leg. R. Lebeuf & G. René, HRL3393
(QFB33072).

Notes.- Amanita fusca formed a highly sup-
ported sister group with A. fuscozonata, but their
ITS sequence similarity is less than 94 % (18 substi-
tutions and indels) (Fig. 4). These two species are
very similar and could be very difficult to separate
based on the morphological characters and habitat.
The pileus of A. fusca is more uniformly colored,
whereas it is more distinctly zonate and may appear
paler at the margin in A. fuscozonata. Amanita fus-
ca has slightly larger spores on average (10.9 x
10.4 pm) than A. fuscozonata (10.2 x 9.5 pm), but
with a similar average Q of 1.05 vs. 1.06. Amanita
pulla, described below, is also associated with de-
ciduous trees but has a uniformly-colored dark grey
pileus, in some collections dark grey only at disk
and much paler grey elsewhere. Amanita brunneof-
uliginea Zhu L.Yang has a darker pileus, its volva is
often covered with orange-brown patches in the
North American form, and it is associated with
Pinaceae (Hanss & Moreau 2017). In Amanita sini-
coflava Tulloss, the pileus is olive yellow, sometimes

zonate and the white volva becomes greyish with
age (Tulloss 1988).
Authors: H. Lambert, R. Lebeuf & J. Landry

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita quercifulva Lebeuf, H. Lambert, A. Paul &
J. Landry, sp. nov. — Figs. 4,7
MycoBank no.: MB 854399

Diagnosis.- Differs from other species of section Vagi-
natae by the combination of yellow-orange pileus, darker in
the center and often paler at mid-radius, white membranous
volva developing brownish orange stains with age, and growth
in deciduous forests including Quercus.

Holotypus.- CANADA. Québec, Boucherville, 45° 35’
48.9” N, 73° 23’ 44.4”W in deciduous forest of Quercus rubra,
Carpinus caroliniana, and Carya ovata, 6 July 2013, leg. R.
Lebeuf & A. Paul, HRL1466 (DAOM 984973; holotype). Se-
quences ex-holotype: PP796116 (ITS).

Description. - Pileus 27-65 mm in diam-
eter, paraboloid to campanulate, then applanate-
umbonate, when young yellow-orange (42A6), then
paler yellow-orange (4%2A4) with a yellowish-brown
disk (5E7%%), often paler at mid-radius, without veil
remnants; margin straight becoming reflexed in age,
striate on 35-40 % of the pileus radius. - Lamel-
lae free,close,white,4-5 mm broad,with 0-1 tier of
lamellulae. - Stipe 95-135 x 5—8 mm, tapering to-
ward the apex, white-flocculose at apex, below cov-
ered with short white fibrils often forming a zebroid
pattern on a yellow-orange background. - Annu-
lus absent. - Universal veil 30-50 mm high,
membranous, white, leaving at stipe base a saccate
volva which is adnate in the lower third and flaring
above, and which discolors brownish orange with
age. - Context white, unchanging when cut or
bruised. - Odor not distinctive. - Taste mild. -
Spore deposit white. — Basidiospores
[397/7/4] (9.3)10.2-12.6(14.5) x (8.4)9.7-12.2(13.9)
pm, on average 11.3 x 11.0 pm, Q = (1.00)1.01-
1.08(1.16),Qm = 1.03, globose to subglobose, smooth,
thin-walled, hyaline, inamyloid, cyanophilic. - Lia -
mellar trama 60-120 pm thick, made of branch-
ing filamentous hyphae 3-11 pm wide connected
with ellipsoid to subfusiform inflated cells measur-
ing 15-60x 8-25 pm.—Subhymenium ramose to
inflated-ramose, 18-30 pm thick, in 2—-4 layers, made
of cylindrical, inflated to irregularly-shaped cells
measuring 8-17 x 6-13 pm.-Basidia 45-60 x 13-
20 pm, clavate, 4-spored. —-Volva 3-layered: exter-
nal layer 30-200 pm thick, central layer 300-600 pm
thick, internal layer 35-100 pm thick; external and
internal layers composed exclusively of filamentous
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Fig. 7. Amanita quercifulva. A-C. Basidiomata. A. HRL1466 (holotype). B. HRL1475. C. HL131. D. Lamellar trama in SDS Congo
Red. E, F. Basidiospores in water (E) and in Melzer’s reagent (F). Scale bars D 20 pm; E, F 5 pm.

hyphae 3.5-9 pm wide; central layer composed of
regularly distributed filamentous hyphae 3-7(10) pm
wide, of less frequent globose cells, up to 55 pm wide,
and of rare inflated cells in chains measuring up to
120 x20pm.-Clamp connections absent.

Etymology.-Referring to the similarity with
Amanita fulva Fr. and the distinctive association
with Quercus.

Habitat and distribution.- Solitary or
in small groups in argillaceous soils of deciduous

forests of Quercus, Carya, Carpinus, and Betula, in
July and August. Probably associated with Quercus.
Thus far known from Québec, in Canada, and from
the states of Arizona, Connecticut, and Pennsylva-
nia in the USA, based on the ITS sequences availa-
ble in public databases.

Additional material examined. - CANADA.
Québec, Sainte-Anne-de-Bellevue, in deciduous forest of Q.
rubra and B. papyrifera, 7 July 2013, leg. R. Lebeuf & A. Paul,
HRL1475; Québec City, in deciduous forest of Q. rubra and F.

Sydowia 76 (2024)

325



Lambert et al.: FUSE 10

grandifolia, 27 July 2021, leg. H. Lambert HL.131 (QFB33043),
HL132 (QFB33044).

Notes.-Amanita quercifulva has a clearly dis-
tinct ITS among other members of Amanita section
Vaginatae clade 3. The sequence differs by 7 and 11
substitutions and indels from its closest relatives A.
fulvoides Neville & Poumarat and A. umbrinolutea
(Secr. ex Gillet) Bataille, respectively (Fig. 4). Aman-
ita fulvoides differs by its pileus color that quickly
changes from rusty brown in young age to grey-
brown, and by the usually brown lamellar edge in
mature basidiomata (Neville & Poumarat 2009).
Amanita umbrinolutea, known from Europe, differs
by its grey-brown pileus with a narrow darker zone
(almost black) right above the striations, the usual-
ly brown lamellar edge in mature basidiomata, and
its association with conifers (Roux 2006). Amanita
quercifulva is mainly distinguished from Amanita
fulva Fr. by its more orange tint and probable asso-
ciation with Quercus, the latter being usually found
under conifers (Abies, Picea, Tsuga) and Betula, of-
ten in damp soils. Species of the Amanita crocea
complex display a more vivid yellow-orange to or-
ange pileus. Amanita olivaceodisca, described be-
low, is similar, but its pileus usually has an olive tint
at disk and its volva does not discolor brownish or-
ange with age. Amanita sinicoflava Tulloss has an
olivaceous yellow pileus and a volva which turns
grey with age (Tulloss 1988). Our ITS sequences are
a 100 % match with collections from Connecticut
given the provisional name Amanita sarahae in Tul-
loss & Yang (2024) and most likely represent the
same species. More studies will be needed to estab-
lish whether two undescribed species (sp. ‘nishidae’
and sp. M15) are conspecific with A. quercifulva,
their ITS being only at 2 and 3 substitutions-indels
from A. quercifulva, respectively.

Authors: R. Lebeuf, A. Paul, H. Lambert & J.
Landry.

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita leptorhacopus Lebeuf, H. Lambert & J.
Landry, sp. nov. — Figs. 8,9
MycoBank no.: MB 854401

Diagnosis.-Differs from Amanita rhacopus by a slen-
derer habit, paler grey pileus, stipe with a small round bulb,
narrower spores (8.7-10.2 pm vs. 9.0-11.1 ym in A. rhacopus),
and growth with hardwoods.

Holotypus. — CANADA. Québec, Sainte-Anne-de-
Bellevue, Arboretum Morgan, 45° 25’ 36.7”N, 73° 56’ 13.6”W, in
deciduous forest of Quercus rubra and Carpinus caroliniana,

30 August 2013, leg. R. Lebeuf & A. Paul, HRL1583 (DAOM
984975; holotype). Sequences ex-holotype: PP796087 (ITS).
Description. — Pileus 28-68 mm in di-
ameter, convex then applanate with a small low
umbo, brownish grey to brownish orange (5C2, 5C3,
5C4, 6C2, 6C3%), sometimes darker at disk, covered
with small to medium patches from the universal
veil; margin lighter colored, striate on 30-40 % of
the pileus radius. - Lamellae free, subdistant to
close, whitish, flocculose at the edge, 3-9 mm broad,
with 0-1 tier of truncate lamellulae of varying
length. - Stipe 60-125 x 3-8 mm, tapering toward
the apex, usually bearing a small roundish bulb,
7-11 mm wide at base, pulverulent above, becoming
progressively fibrillose, flocculose then floccose to-
wards the base, sometimes forming a zebroid pat-
tern, at first whitish then concolorous with the pi-
leus on a white background, stuffed then hollow. -
Universal veil friable, breaking into loose
small to medium patches on the pileus surface and
at the stipe base, at first whitish then grey to brown-
ish grey, becoming browner on the pileus surface
with age.—Annulus absent.—-Context fragile,
thin, white, unchanging when cut or bruised. -
Odor none. - Taste mild. - Spore deposit
white. - Basidiospores [1191/16/13] (8.2)9.4-
11.1(12.9) x (7.6)8.7-10.2(11.8) pym, on average 9.8 x
9.3 pm, Q = (1.00)1.03-1.13(1.35), Qm = 1.06, pre-
dominantly subglobose, also globose, smooth, thin-
walled, hyaline, inamyloid, cyanophilic. - Lamel -
lar trama 70-150 pm thick, made of branching
filamentous hyphae 3-9 pm wide connected with
abundant ellipsoid to subfusiform inflated cells
measuring up to 60 x 20 pm. - Subhymenium
ramose to inflated-ramose, 25-40 pm thick, in
3—4 layers, made of cylindrical, inflated to irregular-
ly-shaped cells measuring 7-16 x 4-10 pm. - Ba-
sidia 50-70 x 12-16 pm, clavate, 4-spored. —Volva
with poorly-delimited layers: external layer 50-
100 pm thick, composed of filamentous hyphae and
spherocytes in a gelatinous matrix; central layer
300-900 pm thick, composed of filamentous hyphae
2.5-9 pym wide, of much more abundant globose (a-
or shortly pedunculate) to subglobose cells measur-
ing 20-45(60) x 18-45 pm, and of less frequent in-
flated cells in chains measuring 20-70(100) x 10-
30 pm. — Velar remnants on pileus without
layer, composed of very abundant globose to sub-
globose cells measuring (20)30-55(80) x 20-50(65)
pm, borne on branched and frequently septate fila-
mentous hyphae 3.5-9(11) pm wide or on cylindri-
cal, ellipsoid, subglobose or globose inflated cells
(single or in chains of 2 cells) measuring 20-50(65) x
11-25(30) ym. - Clamp connections absent.
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PP796088 A. leptorhacopus CAN QC
[OP643044 A. sp. 'IN44’ USA IN
PP796086 A. leptorhacopus CAN QC
PP762950 A. leptorhacopus CAN QC
PP796087 A. leptorhacopus CAN QC Holotype § A, Jeptorhacopus
99 PP762949 A. leptorhacopus CAN QC
PP762776 A. leptorhacopus CAN QC
PP762819 A. leptorhacopus CAN QC
— PP796085 A. leptorhacopus CAN QC
OP549077 A. sp. ‘IN44’ USA IN
UDBO002315 A. ceciliae DNK
90 §§i MN490692 A. ceciliae FRA
77— PP436563 A. sp. 'IN12' USA OH
99[L OP749509 A. sp. 'IN12' USA IN
MZ539434 A. sp. 'georgiensis' USA GA
MZ318066 A. sp. 'georgiensis’' USA GA
86 99. OR042760 A. orientalis CHN Holotype
B —1 OR042759 A. orientalis CHN
99 NR119498 A. griseofolia CHN Holotype
—1 KU714556 A. griseofolia CHN
AY436462 A. liquii CHN Holotype
99, NR 173776 A. rhacopus CAN QC Holotype
—] PP762865 A. rhacopus CAN QC
MN490663 A. olivaceogrisea EST
MN490664 A. olivaceogrisea EST
I MH508625 A. submembranacea AUT
951 MH508626 A. submembranacea DEU
PP762768 A. sinicoflava CAN QC
UDBO002335 A. mortenii GRL
93| KT317713.1 A. mortenii GRL
MN963586 A. sp. '‘pascagoula’ USA MS
88, MK580805 A. sp. 'N51' USA PA
MZ271864 A. sp. 'clarionensis' USA PA
98 95 9L MZ265204 A. sp. 'petroleum’ USA LA
MZ667996 A. sp. 'IN29' USA IN
MK351808 A. sp. 'LA02' USA LA
OK044795 A. sp. 'bleakwoodensis' USA TX
OP749579 A. sp. 'N63' IN
MG252699 A. sp. 'QUED4’ USA IN
ONO059239 A. sp. ‘QUED4’ USA IN
ON392631 A. cf. vaginata USA
PP796083 A. pulla CAN QC Holotype
PP796082 A. pulla CAN QC
PP796081 A. pulla CAN QC
PP796084 A. pulla CAN QC
PP762788 A. pulla CAN QC
PP762800 A. pulla CAN QC
PP762706 A. pulla CAN QC
PP762739 A. pulla CAN QC A. pulla
PP762916 A. pulla CAN QC
PP762849 A. pulla CAN QC
PP762744 A. pulla CAN QC
PP762817 A. pulla CAN QC
PP762783 A. pulla CAN QC
PP762858 A. pulla CAN QC
PP762705 A. pulla CAN QC
PP762884 A. pulla CAN QC C4
PP762724 A. pulla CAN QC
ONB818545 A. griseocaerulea ITA Holotype

93—| [ MN490672 A. fulvoides FRA Holotype
99— MN490681 A. umbrinolutea FRA Neotype C3
—_
0.05
Fig. 8. Phylogeny of selected Amanita species in section Vaginatae Clade 4 reconstructed from an ITS dataset using species from
Clade 3 as outgroup. The tree topology with the highest log likelihood (-InL = 3227.00) is shown, resulting from ML inference

performed in MEGA11. For each node, the ML bootstrap (MLBS) if >70 % is presented. Clade designations follow Hanns & Moreau
(2017) and Codjia et al. (2023). New species highlighted in red, bar indicating the expected number of substitutions per site.

Sydowia 76 (2024) 327



Lambert et al.: FUSE 10

Fig. 9. Amanita leptorhacopus. A-F. Basidiomata. A, B. HRL.1583 (holotype). C. HL074. D. HL082. E, F. HRL.1487 (white form).
G-H. Basidiospores in water (G) and in Melzer’s reagent (H). Scale bars G, H 5 pm.

Etymology. - From the Greek leptos, mean-
ing slender, and the specific epithet rhacopus, for its
resemblance to the more robust Amanita rhacopus.

Habitat and distribution. - In small
groups, in rich subhydric soils of deciduous or
mixed forests, in July and August; seemingly associ-
ated with various hardwoods. So far confirmed from
southern Québec, in the St. Lawrence River valley.
Also present in the states of Maine and New York in
the USA, according to ITS sequences available in
public databases.

Additional mate}"ial examined. - CANADA.
Québec, Notre-Dame-de-1'Ile-Perrot, Blvd. Saint-Joseph, in
deciduous forest of Q. rubra and other hardwoods, 26 August
2011, leg. R. Lebeuf & A. Paul, HRL.0844; Boucherville, chemin
d’Anjou, in a deciduous forest of @. rubra and Carya ovata, 14
July 2013 (white form), leg. R. Lebeuf & A. Paul, HRL.1487;
Saint-Narcisse, Parc de la riviéere Batiscan, in mixed forest of
Fraxinus sp., T. canadensis, Q. rubra, B. papyrifera, and B. al-
leghaniensis, 3 August 2020, leg. R. Lebeuf & A.Paul, HRL3178
(QFB32863); Québec City, close to Jean-Lesage Airport, in

mixed forest of B. papyrifera, P. tremuloides, and Picea glauca,
2 July 2020, leg. H. Lambert, HL.074 (QFB32890); ibid., 9 July
2020, HL076 (QFB32892); ibid., 11 July 2020, HL082
(QFB32898), HL.083 (QFB32899); ibid., 28 July 2021, HL137
(QFB33049); ibid., 22 July 2022, HL168; ibid., 31 July 2022,
HL181; ibid., 16 August 2022, HL192.

Notes.- Amanita leptorhacopus has a unique
ITS among section Vaginatae clade 4 with as closest
relative the European A. ceciliae (Berkeley &
Broome) Bas and the Chinese A. griseofolia Zhu L.
Yang, both with less than 89 % identity (Fig. 8). It is
rather easy to recognize in the field on account of its
relatively small size, grey to brownish grey univer-
sal veil leaving patches on the pileus and at the
stipe base, white then pale grey to pale brownish
grey stipe bearing a small, rounded bulb, and
growth under hardwoods, possibly of the family
Fagaceae. It is rarely encountered in its habitat. A
white form (HRL1487), found only once, has an ITS
sequence that differs from the holotype at only one
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position, a position which shows heterogeneity in
other collections of the species. Except for the white
color overall, no difference in macroscopic charac-
ters, spore size and shape or habitat could be de-
tected. Amanita leptorhacopus could be confused
with A. rhacopus Y. Lamoureux, but the latter is
more robust, has a darker pileus, a bulbless stipe,
broader spores (9.0-11.1 pm) and usually grows
with conifers (Lambert et al. 2018). Amanita cecili-
ae differs by a larger habit, browner pileus and
larger spores (Tulloss & Yang 2024). One of our col-
lections (HRL0844) was previously studied by R.E.
Tulloss and given the provisional code Amanita sp-
QUEO03 on the website Amanitaceae.org (Tulloss &
Yang 2024).

Authors: R. Lebeuf, A. Paul, H. Lambert & J.
Landry

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita pulla Lebeuf, H. Lambert & J. Landry, sp.
nov. — Figs. 8, 10
MycoBank no.: MB 854400

Diagnosis. — Differs from other species of Amanita
section Vaginatae by the combination of dark grey, brownish
grey to light grey pileus with a dark center, white stipe turning
brown at least at the base with age or when bruised, membra-
nous universal veil white-colored with pale orange-brown
parts leaving a saccate volva at stipe base, broadly ellipsoid
spores (on average 10.0 x 8.0 ym), and growth under hard-
woods.

Holotypus. — CANADA. Québec, Sainte-Anne-de-
Bellevue, Arboretum Morgan, 45° 25’36.7”N, 73° 56’ 13.6”W, in
deciduous forest of Quercus rubra and Carpinus caroliniana,
12 August 2013, leg. R. Lebeuf & A. Paul, HRL.1534 (DAOM
984974; holotype). Sequences ex-holotype: PP796083 (ITS).

Description - Pileus 35-90 mm in diam-
eter, parabolic, becoming convex then applanate
with a small low umbo, viscid then dry, at first dark
brownish grey (6EF3, TEF3) with a dark grey disk
(7F1), becoming somewhat paler with age, rarely
light grey at the margin with a medium grey center
(6E1) from the beginning and remaining so, naked
or with a few small to large patches from the uni-
versal veil; margin concolorous, striate on 25-40 %
of the pileus radius. - Lamellae free, close, whit-
ish, flocculose at the edge, 4-7 mm broad, with 0-1
tier of truncate, mostly short, lamellulae. - Stipe
45-160 x 5—12 mm, tapering toward the apex, fibril-
lose, sometimes showing a zigzag pattern, some-
times pruinose at apex, whitish, turning brown with
age or when bruised at least at the base, stuffed
then hollow. — Universal veil membranous,
forming a saccate volva 25-45 mm high, which

sometimes breaks into small to large patches on the
pileus surface, whitish with pale orange-brown
parts, at times brownish orange to golden yellow at
stipe base. - Annulus absent. - Context thin,
white, unchanging when cut or bruised.-Odor in-
distinct or unpleasant. - Taste mild. - Spore
deposit white.~Basidiospores [1262/17/11]
(7.5)9.1-10.9(13.0) x (6.5)7.3-8.8(11.0) pm, on aver-
age 10.0 x 8.0 pm, Q = (1.03)1.14-1.36(1.63), Qm =
1.25, subglobose to broadly ellipsoid, more rarely
ellipsoid, smooth, thin-walled, hyaline, inamyloid,
cyanophilic. - Lamellar trama 70-125 pm
thick, made of relatively abundant branching fila-
mentous hyphae (3)4-9 pm wide connected with el-
lipsoid to subfusiform inflated cells measuring up
to 50 x 20 pm. - Subhymenium ramose to in-
flated-ramose, 15-30 pm thick, in 3-4 layers, made
of cylindrical, inflated to irregularly-shaped cells
measuring 6-15 x 5-10 pym. — Basidia 42-56 x
11-14 pm, clavate, 4-spored.-Volva 3-layered: ex-
ternal layer 90-220 pm thick, central layer 460-800
pm thick, internal layer 80-160 pm thick; external
layer composed exclusively of filamentous hyphae
3.5-9(10) pm wide; central layer composed of regu-
larly distributed filamentous hyphae 3.5-9.5 pm
wide, of less frequent globose to subglobose cells
measuring 30-60 x 20-50 pm, and of infrequent cy-
lindrical to pyriform-elongate inflated cells in
chains measuring up to 140 x 30 pm; internal layer
composed mostly of filamentous hyphae 3-9 pm
wide and cylindrical to ellipsoid inflated cells meas-
uring 55-130(160) x 13-25 pym. — Clamp con-
nections absent.

Etymology. — From the Latin pullus, dark
grey, referring to the dark grey pileus.

Habitat and distribution.-Isolated or
in small groups, in rich subhydric soils of deciduous
forests, in July and August; seemingly associated
with various hardwoods. So far confirmed from
southern Québec, in the St. Lawrence River valley,
and from Indiana, New York, and Pennsylvania in
the USA, based on ITS sequences available in pub-

lic databases.

Additional material examined. - CANADA.
Québec, Boucherville, chemin d’Anjou, in deciduous forest of
Q. rubra and Carya ovata, 14 July 2013, leg. R. Lebeuf & A.
Paul, HRL1488; Saint-Augustin-de-Desmaures, Boisé-Saint-
Félix, in deciduous forest of B. papyrifera, Tilia americana,
and Fraxinus sp., 22 August 2012, leg. H. Lambert, HL012
(QFB35499); Québec City, close to Jean-Lesage airport, in de-
ciduous forest of Populus grandidentata and B. papyrifera, 11
July 2020, leg. H. Lambert, HLO78A (QFB32894); ibid., in de-
ciduous forest of P. tremuloides, B. papyrifera, and F. grandifo-
lia, 11 July 2020, leg. H. Lambert, HLOT9A (QFB32895),
HLO080A (QFB32896), HL084A (QFB32900); ibid., 13 August
2020, HL106A (QFB32922); ibid., 28 July 2021, HL138
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Fig. 10. Amanita pulla. A-C. Basidiomata. A. HRL.1534 (holotype). B. HL084A. C. HL159A. D, E. Basidiospores in water (D) and
in Melzer’s reagent (E). Scale bars D, E 5 pm.

(QFB33050), HL.140 (QFB33052); ibid., 18 July 2022, HL159A;
ibid., 31 July 2022, HL.182A; Québec City, boisé Neilson, in de-
ciduous forest of Q. rubra, B. papyrifera, and F. grandifolia, 12
August 2020, leg. H. Lambert, HL095A (QFB32911).

Notes. — Amanita pulla has a unique ITS
among other members of section Vaginatae clade 4.
The sequence is only 96 % similar to its closest rela-
tives, which are as yet undescribed (Fig. 8). It is rec-
ognized by its usually dark grey to brownish grey

pileus, rarely with a dark grey center and light grey
elsewhere, its medium size, its white stipe and sac-
cate volva and its growth under hardwoods; it seems
to favour rich subhydric soils. Its broadly ellipsoid
spores (average Q = 1.25) distinguish it from almost
all other formally described exannulate Vaginatae.
Light-colored basidiomata could be confused with
A. fuscozonata, described above, but the latter pro-
duces globose to subglobose basidiospores (Qm =
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1.06) and its pileus shows a paler zone in mid-radi-
us. Amanita brunneofuliginea Zhu L. Yang has a
darker pileus, often zonate, its volva is often beset
with orange-brown patches in the North American
form, and it grows with Pinaceae (Hanss & Moreau
2017).

Authors: R. Lebeuf, H. Lambert & J. Landry

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita confundens H. Lambert, Y. Lamoureux &
J. Landry, sp. nov. — Figs. 11, 12
MycoBank no.: MB 854402

Diagnosis. — Differs from other species of Amanita
section Vaginatae by the combination of variably-colored pi-
leus, in tones of white, grey to brownish grey; lamellae with a
light salmon tint; white cylindrical stipe; white membranous
universal veil leaving a volva at stipe base; and growth with
deciduous trees.

Holotypus. - CANADA. Québec, Québec City, 46° 45’
01.4”N, 71° 18’ 20.2”W, in forested area with Quercus and Fa-
gus in clay soil, 13 August 2020, leg. H. Lambert, HL105
(QFB32921; holotype). Sequences ex-holotype: PP762937
(ITS).

Description. — Pileus 30-100 mm in di-
ameter, rounded-conical to convex, then applanate
with a low umbo, smooth, grey to brownish grey
(5B1, 5BC2%, 6BC2%), darker at disk, or white with
a pale yellowish tint (4A2) at disk, naked or with a
few small to large patches from the universal veil,
margin striate on 33-60 % of the pileus radius. —
Lamellae free, close, whitish to salmon tinted
(6A3). - Stipe 60-180 x 5-15 mm, cylindrical to
slightly tapering upward, smooth to slightly fibril-
lose, white, stuffed then hollow. - Annulus ab-
sent. — Universal veil membranous, white,
fragile, leaving a saccate volva up to 40 mm high,
adnate on 5-15 mm at stipe base and flaring above,
and sometimes a large velar remnant on the pileus.
—-Context white,unchanging when cut or bruised.
— Odor and taste not distinctive. - Spore
deposit white. - Basidiospores [706/8/6]
(7.3)8.6-10.6(12.3) x (6.7)7.8-9.6(11.9) pm, on aver-
age 10.2 x 9.2 pm, Q = (1.00)1.04-1.15(1.28), Qm =
1.11, subglobose, rarely broadly ellipsoid, smooth,
thin-walled, hyaline, inamyloid, cyanophilic. - L a -
mellar trama 60-100 pm thick, made of
branching filamentous hyphae 2.5-9.5 pm wide
connected with abundant ellipsoid to subfusiform
inflated cells, terminal or in chains, measuring up to
135 x50 pm — Subhymenium ramose to inflat-
ed-ramose, 24-34 pm thick, in 3-4 layers, made of
cylindrical, inflated to irregularly-shaped cells

measuring 8-21 x 6-17 pym. — Basidia 35-55 x
10-17 pm, clavate, 4-spored. — Volva 3-layered: ex-
ternal layer 40-130 pm thick, central layer 200-350
pm thick, internal layer 30-50 pm thick; external
and internal layers composed exclusively of fila-
mentous hyphae 3.5-8 pm wide; central layer made
of filamentous hyphae (3.5)4.5-8 pm wide uniformly
distributed and of much more abundant inflated
cells in chains measuring up to 130 x 35 pm, with
subglobose terminal cells measuring 27-50 x 24—
40 pm.-Clamp connections absent.

Etymology.- From the Latin confundo, con-
fusing, for the variously-colored pileus.

Habitat and distribution.- Solitary or
scattered under Quercus, Fagus, Populus, and other
deciduous trees, from July to September. Reported
from Québec and Ontario in Canada, and from
Michigan and Wisconsin in the USA.

Additional material examined. - CANADA.
Québec, Longueuil, under Populus sp. close to a Quercus and
Carya forest, in clay soil, 19 August 1998, leg. Y. Lamoureux
YL3225 (CMMF003225); Rawdon, in deciduous forest of Q. ru-
bra, F. grandifolia, and B. papyrifera, 23 August 2015, leg. Y.
Lamoureux YL4307; Boucherville, in deciduous forest of Q.
rubra, F. grandifolia, Carya ovata, Carpinus caroliniana, Os-
trya virginiana, and Tilia americana, 6 July 2013, leg. R. Leb-
euf & A. Paul, HRL.1464; ibid., 8 August 2020, leg. M. Ledecq,
H. Aubin & J. Dussault, HL113A (QFB32929), HL114A
(QFB32930); Québec City, in deciduous forest of @. rubra and
F. grandifolia, 13 July 2022, leg. H. Lambert, HL157A; ibid., 26
July 2022, HL.178A.

Notes. - Amanita confundens has a distinct
ITS among other members of Amanita section Vagi-
natae clade 5. The sequence suggests a sister group
relationship with A. coryli Neville & Poumarat, A.
opaca Dima, Bidaud & D.Varga, A. prudens Manuel
Plaza, and two undescribed species, from which it
differs by at least 7 substitutions and indels (Fig. 11).
The original concept was of a species with a white
pileus, sometimes with yellowish to brownish tints
at center, provisionally called A. albiceps by Lam-
oureux (2006), which is now shown to represent a
white form of a markedly colored species. It is dis-
tinguished by its variably-colored pileus, white to
brownish grey and palling with age, a light salmon
tint in the lamellae more visible in young stage, and
growth with Quercus, Fagus, Populus, and other
hardwoods. Amanita fuscozonata and A. fusca, both
described above, share the same habitat but have
browner pileus and stipe. Amanita coryli, which de-
velops pale to darker pinkish tints in the lamellae
when drying, has a greyish beige pileus, predomi-
nantly globose spores and is associated with Cory-
lus in Europe (Neville & Poumarat 2009); it is ge-
netically confirmed from Québec and has been
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PP762937 A. confundens CAN QC Holotype
PP762799 A. confundens CAN QC
MTO013989 A. sp-'WI03' USA WI
PP762723 A. confundens CAN QC
PP762742 A. confundens CAN QC
83| MN963576 A. sp. ‘albiceps’ USA MI
MK085519 A. sp-'WI03' USA WI
MN963577 A. sp. ‘albiceps’ USA Ml
PP762746 A. confundens CAN QC
PP762713 A. confundens CAN QC
] KY435391 A. sp. ‘chiricahuana’ USA AZ
Jﬁ KX219636 A. sp. ‘chiricahuana’ USA AZ
OP279587 A. prudens Spain Holotype
MW526944.1 A. prudens ITA
OP279588 A. prudens ESP
MN493559 A. opaca f. cettoi FRA Holotype
MW526941 A. sp. 'DEUT02' DEU
MN490667 A. coryli FRA Holotype
PP762935 A. coryli CAN QC
7 KP224324 A. protecta Holotype
NR154689 A. populiphila USA KS Holotype
KX834255 A. simulans ITA Neotype
r MN490686 A. beckeri FRA
83! ON287053 A. beckeri BGR
MK569760 A. sp. ‘aurorae’ USA TX
0OK491620 A. sp. ‘barrowsii’ USA AZ
GQ250409 A. velosa USA CA
UDB002438 A. crocea GBR
92! UDB037446 A. crocea NOR
KP711843 A. sp. ‘subnigra’ USA MN
PP762927 A. brunneofuliginea CAN QC
MN490660 A. brunneofuliginea f. ochraceopallida FRA
MN490673 A. ochraceomaculata ITA Holotype
MN490688 A. brunneofuliginea f. ochraceopallida FRA
MN490649 A. alseides FRA Holotype
721] , NR 159595 A. shennongjiana CHN Holotype
88| MH508591 A.shennongjiana CHN
MN490648 A. albogrisescens f. subglobispora FRA Holotype
99 MH939272 A. sp. 'N68' USA NJ
ON705318 A.sp. 'N68' USA NY
MN906207 A. sp. 'S14' USA: N
OP541698 A. sp. 'S14' USA MS
KX270317 A. populiphila USA PA
ORO030811 A. sp. 'S14' RET 854- USA:NC - -
90 MZ158290 A. sp. 'S14' RET 845- USA:MI A. olivaceodisca
MZ158289 A. sp. 'S14' RET 783- USA:FL
PP762899 A. olivaceodisca CAN QC

A. confundens

PP762779 A. olivaceodisca CAN QC Holotype C5
MN490685 A. spadicea FRA
10 MW208927 A. viadimirii CZE Holotype
0.05 qﬁ:ﬂm 59564.1 A. variicolor CAN QC Holotype cé

Fig. 11. Phylogeny of selected Amanita species in section Vaginatae Clade 5 reconstructed from an ITS dataset using species from
Clade 6 as outgroup. The tree topology with the highest log likelihood (-InL = 2534.43) is shown, resulting from ML inference per-
formed in MEGA11. For each node, the ML bootstrap (MLBS) if >70 % is presented. Clade designations following Hanns & Moreau
(2017) and Codjia et al. (2023). New species highlighted in red, bar indicating the expected number of substitutions per site.
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Fig. 12. Amanita confundens. A-C. Basidiomata. A. HL105A (holotype). B. YL3225 (white form). C. HL178A. D. Central layer of
volva in SDS Congo Red. E, F. Basidiospores in water (E) and in Melzer’s reagent (F). Scale bars D 10 ym; E, F 5 pm.

found in forested areas including various trees, i.e.,
Populus, Betula, Fagus, Acer, Abies, Alnus, Picea,
and Tsuga. An as-yet undescribed species provi-
sionally called A. lividella Y. Lamoureux (Lam-
oureux 2015) differs from the white form of A. con-
fundens by its pale beige pileus especially in dry
weather, never pure white neither darker at disk, its
more friable universal veil leaving a fragile volva at
stipe base and sometimes a few patches on the pi-

leus, and its probable association with Betula.
Amanita ristichii Tulloss, also with pinkish lamel-
lae, bears an annulus and produces larger ellipsoid
spores measuring (9.2)10.2-13.9(17.0) x (6.6)7.0-
9.0(12.8) pm, predominantly on two-spored basidia
(Tulloss 1989). Amanita murrilliana Singer displays
beige or pale yellow colors in the pileus, bears a
small annulus and produces ellipsoid spores meas-
uring (8.5)9.6-12.7(14.2) x (5.6)6.5-9.0(10.5) pm
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(Tulloss & Yang 2024). The well-known A. amerivi-
rosa Tulloss, Kudzma & M. A. Tulloss, in section
Phalloideae, is a more robust species with a thick
volva, a bulbous stipe with an annulus, a non-stri-
ate pileus margin and amyloid spores (Tulloss et al.
2021). Amanita populiphila Tulloss & E. Moses is a
less slender species with a white, off-white, pale tan
or pale cream pileus often adorned at first with
more numerous velar remnants, and with a short
cupuliform volva (Tulloss & Moses 1995). Amanita
nivalis Grev., a white species found in Northern Eu-
rope, is smaller, its pileus margin is less striate, it
produces larger spores measuring (8.2)10.0-13.5(21)
x (7.1)8.8-12.0(19.5) pm, and it is associated with
Salix and Betula (Tulloss & Yang 2024).

Authors: H. Lambert,Y. Lamoureux, G. Fortin, R.
Lebeuf & J. Landry

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita olivaceodisca Lebeuf, A. Paul & J. Landry,
sp. nov. — Figs. 11,13
MycoBank no.: MB 854403

Diagnosis. — Differs from other species of Amanita
section Vaginatae by the combination of variously-colored pi-
leus in tones of greyish orange, brownish orange, pale yellow-
ish grey, very pale grey to almost white, very often with an
olive hue at disk, striate on 25-35 % of the radius; white uni-
versal veil forming a submembranous volva at the base of the
stipe, adnate below, flaring upward, and at times leaving me-
dium to large patches on the pileus; white-floccose stipe de-
veloping a greyish orange hue with age; and growth in pre-
dominantly deciduous forests of Fagus grandifolia, Tsuga
canadensis, and Populus grandidentata in clay soil.

Holotypus. — CANADA. Québec, Notre-Dame-du-
Mont-Carmel, Parc nature La Gabelle, 46° 26’ 50.0” N, 72° 44’
01.9”W, in mixed forest of F. grandifolia, T. canadensis, P. gran-
didentata, and Q. rubra, in clay soil, 28 August 2016, leg. R.
Lebeuf & A. Paul, HRL2285 (DAOM 984976; holotype), Se-
quences ex-holotype: PP762779 (ITS).

Description. — Pileus 44-76 mm in di-
ameter, at first paraboloid, expanding via campanu-
late or plano-convex to applanate and most often
umbonate, slightly viscid, naked or sometimes bear-
ing medium to large patches from the universal veil,
color variable, greyish orange, brownish orange,
pale yellowish grey, very pale grey to almost white
(2AB2,4AB2, 5B3, 5B3%, 5B5, 5C3), very often with
an olivaceous hue at disk (4B3); margin straight be-
coming reflexed with age, striate 25-35 % of the pi-
leus radius. — Lamellae free, close, white, floc-
culose at the edge, 4-9 mm broad, with 0-1 tier of
attenuated lamellulae of variable length, a good
proportion of which are attached by their base to

the next lamella. - Stipe 56-116 long, 4-9 mm at
apex, tapering toward the apex, subclavate in young
basidiomata (11-13 mm broad at base), white-floc-
culose at apex, below white-floccose over a light
greyish orange background, darker greyish orange
with age, stuffed then hollow. - Annulus absent.
—Universal veil 20-28 mm high, submembra-
nous, white, leaving at stipe base a saccate volva
which is adnate in the lower half and flaring in the
upper half, and at times medium to large patches on
the pileus surface. - Context fragile, thin, white,
unchanging when cut or bruised. - Od or unpleas-
ant at stipe base or none. - Taste mild. - Spore
deposit white. — Basidiospores [60/2/2]
(7.5)8-10(11) x (7)7.5-9.5(10) pm, on average 8.9 x
8.3 um,Q =1.00-1.18, Qm = 1.07, globose to subglo-
bose, inamyloid, cyanophilic, smooth, hyaline, with
a cylindrical apiculus. — Pileipellis 2-layered:
suprapellis an ixocutis 40-100 pm thick, made of
repent narrow hyphae 1-3 pm wide in a gelatinous
matrix; subpellis 50-100 pm thick, dense, made of
filamentous subparallel to interwoven hyphae
2-8 pm broad, the wider hyphae constricted at sep-
ta, with scattered branched, sinuous vascular hy-
phae 4-10 pm wide.—Lamellar trama 70-130
pm thick made of filamentous hyphae 2—-4 pm wide
and non-terminal physaloid elements 20-70 x 10-22
pm. — Subhymenium ramose to inflated-ra-
mose, 15-30 pm thick, made of cylindrical or inflat-
ed hyphae 7 15 pm long. — Basidia 35-59 x 12—
15 pm, 4-spored, clavate; sterigmata 3-5 pm long. -
Universal veil material on stipe 3-layered:
external layer 100-150 pm thick, of mostly straight,
branched, interwoven filamentous hyphae 4-9 pm
wide with rare inflated terminal cells; central layer
300-350 pm thick, a mixture of filamentous inter-
woven hyphae 3-8 pm wide and of abundant pyri-
form, ellipsoid, clavate, hourglass-shaped, subglo-
bose and globose terminal cells 24-67 x 13-50 pm;
internal layer thin, about 40 pm thick, of curved and
densely entangled branched filamentous hyphae
3-4 ym wide with occasional inflated terminal cells,
this layer covered in part by a gelatinous matrix up
to 40 pm thick from the pileipellis.—Clamp con-
nections absent.

Etymology.-Referring to the frequent oliva-
ceous color of the pileus center.

Habitat and distribution. - In small
groups, in clay soils of predominantly deciduous
forests of F. grandifolia, T. canadensis, P. grandiden-
tata, and Q. rubra (the latter absent from one of the
two sites), in August. Thus far confirmed from
southern Québec, in Canada. Also confirmed in the
states of Florida, Indiana, Michigan, North Caroli-
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Fig. 13. Amanita olivaceodisca. A-C. Basidiomata. A. HRL2285 (holotype). B. HRL2284. C. Mycomap 6468, photo S. Russell.
D-I. Microscopic details in SDS Congo Red. D. Inflated hyphae at lamellar edge. E. Volva central (left) and external (right) layer.
F.Volva central layer. G. Hymenium. H-I. Basidiospores in water (H) and in Melzer’s reagent (I). Scale bars D, G 10 ym; E 50 pm;
F 20 pm; H,I5 pm.

na, and Pennsylvania in the USA based on identical
sequences in public databases.

Additional material examined. - Ibid.
(QFB32691; isotype). Sequences ex-isotype: PP762779 (ITS).
— CANADA. Québec, Notre-Dame-du-Mont-Carmel, Parc na-

ture La Gabelle, in mixed forest of F. grandifolia, T. canaden-
sis, and P. grandidentata, 28 August 2016, leg. R. Lebeuf &
André Paul, HRL.2284 (QFB32690).

Notes. — Amanita olivaceodisca has an ITS
distinct from other members of section Vaginatae
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clade 5, with only 97 % identity to the closest de-
scribed species, A. shennongjiana from China (Fig.
11). It differs by 4 substitutions and indels from an
undescribed species labeled Amanita sp. N68 (Tul-
loss & Yang 2024). The main distinguishing charac-
ter of A. olivaceodisca is the frequent olive tint at
disk on the variously colored pileus in tones of grey-
ish orange, brownish orange, yellowish grey to very
pale grey. Amanita populiphila shows a paler pileus
without olive hue, its universal veil frequently
leaves warts or patches on the pileus, it is strictly
associated with Populus, and it produces larger
spores, 10.9 x 9.8 pm on average (Tulloss & Moses
1995). Amanita quercifulva, described above, and
Amanita fulva Fr. do not show olive hue on the pi-
leus, and their volva develops brownish orange
stains with age. Amanita sinicoflava Tulloss has an
olivaceous yellow pileus, and its volva is white at
first but turns grey with age (Tulloss 1988).
Authors: R. Lebeuf, A. Paul & J. Landry

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae
Amanita piceina H. Lambert & J. Landry, sp. nov. —

Figs. 14,15
MycoBank no.: MB 854404
Diagnosis. — Differs from other species of Amanita

section Vaginatae by the combination of large basidiomata
(pileus diameter up to 120 mm, stipe length up to 250 mm),
yellowish brown to dull brown, naked and sometimes zonate
pileus, stipe with fibrils concolorous with the pileus and ar-
ranged in a zebroid pattern, deeply buried in the soil, long
white volva, and growth with Picea.

Holotypus.- CANADA. Québec, Lévis, 46° 46’ 09.9” N,
71°12°10.4”W, in Picea plantation, 12 September 2023, leg. H.
Lambert, HL.239 (QFB35533; holotype). Sequences ex-holo-
type: PP762883 (ITS).

Description. — Pileus 80-120 mm wide,
rounded-conical, campanulate, then applanate with
a large umbo, naked, dark brown (5%2F8) to yellow-
ish brown (5EFT), then dull brown (5D4%%), dark
brown (5%F8) at disk; margin striate on 10-40 % of
the pileus radius, reflexed with age. - Lamellae
close, with truncate lamellulae of varying length,
6-10 mm broad, whitish to pale orange (5A2%2). —
Stipe 180-250 x 8-12 mm, tapering toward the
apex, deeply buried in the soil (on 60-100 mm), with
fibrils concolorous with the pileus, arranged in a ze-
broid pattern, longitudinally fibrillose-striate at
apex. — Annulus absent. - Universal veil
membranous, thick, tough, white, forming a long (up
to 60 mm) and thick saccate volva. - Context
white, unchanging when cut or bruised.-Odor not
distinctive. - Spore deposit white.—Basidi-

ospores [367/4/3] (9.3)10.0-11.3(12.1) x (7.9)8.6—
9.8(10.4) pm,on average 10.6 x 9.1 pm, Q =(1.04)1.09—
1.24(1.33), Qm = 1.16, subglobose to broadly ellip-
soid, smooth, thin-walled, hyaline, inamyloid, cy-
anophilic.-Lamellar trama 100-200 pm thick,
made of branching filamentous hyphae 3-8 ym wide
connected with abundant ellipsoid to subfusiform
inflated cells measuring up to 70 x 25 pm, often in
chain. - Subhymenium ramose to inflated-ra-
mose, 25-45 pm thick, in 3 layers, made of cylindri-
cal, inflated to irregularly-shaped cells measuring
7-21 x 4-13 ym. — Basidia 40-56 x 12-15 um,
clavate, mostly 4-spored. -Volva 3-layered: exter-
nal layer 150-200 pm thick, central layer 500-1000
pm thick, internal layer 175-350 pm thick; external
and internal layers a cutis composed exclusively of
filamentous, branched, interwoven hyphae (2.5)4-8
pm wide; central layer composed of branched fila-
mentous hyphae (3)4-8(10) pm wide regularly in
cluster, of infrequent globose to subglobose termi-
nal inflated cells measuring up to 95 x 65 pm and of
rare inflated cells measuring up to 120 x 30 pm. —
Pileipellis 2-layered: suprapellis an ixocutis
10-100 pm thick, made of repent narrow hyphae 1-3
pm wide in a gelatinous matrix; subpellis a cutis
70-130 pm thick, dense, made of branched, filamen-
tous, subparallel to interwoven hyphae 4-8(10) pm
wide.—Clamp connections absent.

Etymology. - From the Greek picea, spruce,
for the association with Picea.

Habitat and distribution.- Solitary or
in small groups in acidic soils, under Picea, from
July to September. Known from Québec and New-
foundland and Labrador in Canada, and from the
states of Maine and New Hampshire in the USA,
based on publicly available ITS sequences.

Additional material examined. - CANADA.
Québec, Sutton, under Picea sp., 26 September 2020, leg. L.
Fortin, HLL116 (QFB32932); Sainte-Hélene-de-Chester, in Pi-
cea plantation with Betula sp., 7 August 2022, leg. P. Organ,
HL208 (QFB32878); ibid., 8 August 2022, HL.209, HL210; ibid.,
31 August 2023, HL231 (QFB35529), HL232 (QFB35530),
HIL233 (QFB35531); Lévis, in Picea plantation, 11 September
2023, leg. A. Bégin, HL234 (QFB35532); ibid., 12 September
2023, leg. H. Lambert, HL.240 (QFB35534).

Notes. - The ITS sequence of the holotype is
distinct from other members of Amanita sect. Vagi-
natae clade 6. Amanita piceina has a sister group
relationship with the European A. spadicea Per-
soon, deviating from it by 7 substitutions and in-
dels. It is also closely related to two putative species
labelled “OR01” and A. aff. lignitincta, differing
from them by 5 and 7 substitutions-indels, respec-
tively (Fig. 14). Amanita piceina is well character-
ized by its robustness, its dark brown to yellowish
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KY952151 A. sp. ‘N63’ USA ME
KY924838 A. sp. ‘N63’' USA NH
PP762818 A. piceina CAN QC
PP762883 A. piceina CAN QC Holotype
82 | PP762755 A. piceina CAN QC A. piceina
PP762797 A. piceina CAN QC
PP762781 A. piceina CAN QC
PP762766 A. piceina CAN QC
|| PP762761 A. piceina CAN QC
MNG650852 A. sp. ‘N63’° CAN NL
81 ||  PP542044 A. sp. ‘OR01' USA ID
] { KY655774 A. sp. ‘OR01’ USA OR
79— KM658292 A. aff. lignitincta RUS
KM658297 A. aff. lignitincta RUS
96 MN490685 A. spadicea FRA
MTO036490 A. spadicea DEU
MW426549 A. spadicea TUR
99 | KX261521 A. sp. ‘cattaraugana’ USA NY
| MZ667923 A. sp. ‘cattaraugana’ USA IN
71 r KY614233 A. sp. ‘MO06’ USA MO
99 L— ONB637057 A. sp. ‘MO06’ USA NC
MK471234 A. elongatior CAN QC
KY549357 A. sp. advenienticometa USA CT
MK377373 A. elongatior USA IL
98| MK377374 A. elongatior USA PA A. elongatior
KY952153 A. elongatior USA PA
PP762775 A. elongatior CAN QC
PP796051 A. elongatior CAN QC Holotype
PP796090 A. elongatior CAN QC
98 MG734657 A. variicolor CAN QC
97 ‘[PP762743 A. variicolor CAN QC
NR159564 A. variicolor CAN QC Holotype
KP258986 A. basiana ITA
N 99 . NR159585 A. albidostipes CHN Holotype
| MH508501 A. albidostipes CHN
r MW208927 A. vladimirii CZE Holotype
99 | MW208926 A. viadimirii CZE cé
— KP224324 A. protecta USA CA Holotype
MN490667 A. coryli FRA Holotype
91 MN490648 A. albogrisescens f. subglobispora FRA Holotype
MN490668 A. betulae FRA Holotype
NR154689 A. populiphila USA KS Holotype
e KX834255 A. simulans ITA Neotype c5
Fig. 14. Phylogeny of selected Amanita species in section Vaginatae Clade 6 reconstructed from an ITS dataset using species from
Clade 5 as outgroup. The tree topology with the highest log likelihood (-InL = 2604.79) is shown, resulting from ML inference per-

formed in MEGA11. For each node, the ML bootstrap (MLBS) if >70 % is presented. Clade designations following Hanns & Moreau
(2017) and Codjia et al. (2023). New species highlighted in red, bar indicating the expected number of substitutions per site.
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Fig. 15. Amanita piceina. A-C. Basidiomata. A, B. HL239 (holotype). C. HL240. D-F. Basidiospores in water (D), in Melzer’s rea-
gent (E), and in Cotton Blue (F). G-H. Microscopic details in SDS Congo Red. G. Part of lamellar trama. H. Pileipellis. Scale bars
D-F 5 pm; G, H 10 pm.

brown pileus, its long stipe deeply buried in the soil
and covered with fibrils concolorous with the pileus
and forming a zebroid pattern with age, and its as-
sociation with Picea. Amanita spadicea is much
similar but is associated with Fagus (Moreau et al.
2023) and is not reported from North America.
Amanita elongatior grows with Quercus and Fagus,
its stipe fibrils are paler than the pileus, and it pro-
duces shorter spores with an average Q of 1.07.
Amanita magna has a more orange-brown pileus,
without yellow tint. Amanita fuscozonata is less ro-
bust, does not show yellow tints in the pileus, and
its stipe is not deeply buried in the soil. Amanita
brunneofuliginea Zhu L.Yang is also less robust, its
volva is often covered with orange-brown patches

in the North American form, and it grows with
Pinaceae (Hanss & Moreau 2017).
Authors: H. Lambert, J. Landry & R. Lebeuf

Basidiomycota, Agaricomycetes, Agaricales, Aman-
itaceae

Amanita section Vaginatae

Amanita elongatior Y. Lamoureux, H. Lambert,
Lebeuf & J. Landry, sp. nov. — Figs. 14, 16
MycoBank no.: MB 854405

Diagnosis. - Differs from other species of Amanita
section Vaginatae by the combination of large basidiomata
(pileus diameter up to 130 mm, stipe length up to 200-300
mm), dark brown to yellowish brown, naked pileus, stipe with
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fibrils paler than the pileus and arranged in a zebroid pattern,
deeply buried in the soil, long white volva, and growth with
Quercus and Fagus.

Holotypus.- CANADA. Québec, Boucherville, 45° 35’
57.4”N, 73°25’19.5”W under Quercus rubra, 12 July 2008, leg.
R. Lebeuf & A. Paul, HRL0093 (CMMF027666; holotype). Se-
quences ex-holotype: PP796051 (ITS).

Description. - Pileus 80-130 mm in di-
ameter, paraboloid then applanate with a broad
umbo, naked, viscid to moist, sometimes pruinose at
disk, dark brown (5F8, 5%F8) to yellowish brown
(5D4%, bEFT), dark brown at disk (5%F8, 6EF8);
margin striate on 15-45 % of the pileus radius, re-
flexed with age. - Lamellae close to crowded,
white or with a salmon tint, with 0-1 tier or lamel-
lulae.—Stipe 150-200(300) x 10-20 mm, cylindri-
cal to tapering upward, whitish to pale brown, less
frequently medium brown, developing a zebroid
pattern with age, deeply buried in the soil, stuffed
then hollow. — Annulus absent. - Universal
veil membranous, thick, tough, white, forming a
long (up to 60 mm) and thick saccate volva.-Con -
text white, unchanging when cut or bruised.
Odor not distinctive. - Spore deposit white.
Basidiospores [187/3/2] (8.1)3.8-10.6(12.3) x
(7.7)8.2-9.9(11.3) pm, on average 9.6 x 9.0 pm, Q =
(1.00)1.02-1.11(1.18), Qm = 1.07, globose to subglo-
bose, smooth, thin-walled, hyaline, inamyloid, cy-
anophilic.—-Lamellar trama 80-200 pm thick,
made of relatively abundant branched filamentous
hyphae 4-8.5 pm wide connected with ellipsoid to
subfusiform inflated cells up to 90 x 35 pm.-Sub -
hymenium inflated-ramose, 30-42 pm thick, in
3—4 layers, made of cylindrical, inflated to irregular-
ly-shaped cells measuring 8-20 x 5-13(20) pm. —
Basidia 45-65 x 12-16 pm, clavate, mostly 4-spo-
red, occasionally 1- or 2-spored.-Volva 3-layered:
external layer 130-300 pm thick, central layer 500-
800 pm thick, internal layer 35-75 pm thick; exter-
nal and internal layers composed exclusively of fila-
mentous hyphae 4-9(13) pm wide; central layer
composed of filamentous hyphae (3)4-10 pm wide
regularly in clusters, of infrequent globose to sub-
globose inflated cells measuring up to 95 x 70 pum,
and of inflated cells in chains measuring up to 120 x
40 pm.-Clamp connections absent.

Etymology. - From the Greek elongatus,
elongate, and ior, longer, referring to the long stipe
of the species.

Habitat and distribution.- Solitary or
in small groups in rich soils, under Quercus and Fa-
gus, from July to September. Known from Québec in
Canada, and from the states of Connecticut, Illinois,
and Pennsylvania in the USA based on ITS se-
quences available in public databases.

Additional material examined. — CANADA.
Québec, Mont-Saint-Hilaire, under Q. rubra in old-growth
forest of Quercus and F. grandifolia, 9 July 1993, leg. Y. Lam-
oureux, YL1956 (CMMF001956); Saint-Nicolas, in deciduous
forest of @. rubra and F. grandifolia, 3 September 2011 leg. M.
Roussel (QFB3651); Québec City, in deciduous forest of Q. ru-
bra and F. grandifolia, 14 July 2017, leg. J. Landry, HLO60A
(QFB32878).

Notes.- Amanita elongatior has a unique ITS
among other members of section Vaginatae clade 6.
The sequence is only 96 % similar to its closest rela-
tive (Fig. 14). The species is remarkable by its ro-
bustness, its yellowish brown pileus with a broad
umbo and its stipe which is always deeply buried in
the soil. Amanita piceina is very similar, but its
stipe fibrils are darker, concolorous with the pileus,
and it grows under Picea.The European A. spadicea
differs by its ITS sequence and habitat under Fagus
sylvatica (Moreau et al. 2023). According to the
original description by Persoon, A. spadicea grows
under Quercus (Neville & Poumarat 2009). Amanita
magna is also associated with Fagus and Quercus
but has no yellow tint in the pileus. Amanita picei-
na has longer spores and is associated with Picea.
Amanita fuscozonata, A. fusca, and A. pulla share
the same habitat but they are less robust, they do
not show yellow tints in the pileus, and their stipe is
not deeply buried in the soil. Amanita brunneofulig-
inea Zhu L.Yang is also less robust, its volva is often
decorated with orange-brown patches in the North
American form, and it grows with Pinaceae (Hanss
& Moreau 2017). Amanita penetratrix Tulloss nom.
prov., another robust species with a deeply buried
stipe, has a brown to grey-brown pileus without
yellow tints (Tulloss & Yang 2024). Amanita pene-
trans Tulloss nom. prov. also possesses a long stipe
deeply buried in the substrate, but its pileus, simi-
larly colored as A. elongatior, is smaller (Tulloss &
Yang 2024). Amanita albidostipesY.Y. Cui, Q. Cai &
Zhu L.Yang, described from China, is a smaller spe-
cies with a white stipe and is associated with Pinus
(Cui et al. 2018).

Authors: H. Lambert,Y. Lamoureux, R. Lebeuf &
J. Landry

Basidiomycota, Agaricomycetes, Agaricales, Hyme-
nogastraceae

Hebeloma section Hebeloma

Hebeloma uzunii 1. Acar, Kalmer & Dizkirici, sp.
nov. — Figs. 17-21

MycoBank no.: MB 843697

Diagnosis. - Differs from Hebeloma subtortum by its
shorter basidioma and the consistently ellipsoid spores.
Unique molecular autapomorphies in the ITS at positions 2
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Fig. 16. Amanita elongatior. A-C. Basidiomata. A, B. HRL0093 (holotype). C. HL060A. D, E. Basidiospores in water (D) and in
Melzer’s reagent (E). F. External layer of volva in ammonia. G. Central layer of volva in SDS Congo Red. I. Internal layer of volva
in ammonia. Scale bars D, E 5 ym; F, H 20 pm; G 50 pm.
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Hebeloma subtortum KX7657 89
———— Hebeloma subtortum MZ782131/ON167788
Hebeloma subtortum KX7657 88
Hebeloma subtortum KX765791
Hebeloma subtortum KX765790
Hebeloma subtortum ON202564/ON 167824
— Hebeloma subtortum MG914656
84/0.85 Hebeloma subtortum ON202563/ON167823
— Hebeloma subtortum ON202565/ON167825
Hebeloma uzunii VAN1121
i 100/1.0 Hebeloma uzunii VAN1121T2 Hebaloma nzunii
Hebeloma uzunii VAN1154
mbeloma uzunii VAN11541A2
Hebeloma excedens ON202529/0N16780
Hebeloma excedens ON202527/ON167805
0.8 Hebeloma mesophaeum KT071038/KT071100
'-+— Hebeloma mesophaeum KT071033/KT071095
Hebeloma mesophaeum KT218250/KT217611
— Hebeloma mesoplaeum KT071034/KT071096
Hebeloma excedens MK281121
Hebeloma excedens MEK281122
Hebeloma mesophaewn KT071036/KT071098
Mrﬂebeloma pubescens KY 271837/0N167771
Hebeloma pubescens ON202554/ON167820
o202} Hebeloma psammophilum ON202553/ON167819
98!17+Hebeloma psammo philum ON202552/0N 167818
— Hebeloma alpinicola ON202499/ON167789
Hebeloma alpinicola ON202500/0N167790
DMH( Hebeloma dunense KT071018/KT071084

93/0.94
—

&p. NoOV.

1

78/0.86

93/1.0 Hebeloma dunense KT071022/KT071088
99/1.0 |Habe|oum colvinii MW445748/ON167785
Hebeloma colvinii MW445749/ON167786
100/1.0 | Hebeloma marginatulum KT071028/KT071090
Hebeloma marginatulum KT071029/KT071091
LT Hebeloma bingolense MW617999
98/1.0 |Hebeloma bingolense MWG618000
Hebeloma bingolense MW617997
Hebeloma bingolense MWG617998
Hebeloma grandisporum KT071023/KT071089
e Hebeloma monticola MZ019456
Hebeloma fuscatum MW445825
Hebeloma fuscatum KY271851
80/0.85 Hebeloma oreophilum KT071049KT071107
Hebeloma clavulipes KY271856
96/0.9 wml_ulﬁebelama hygmph?ltmiMWMSBlS
Hebeloma hygrophilum MW445821
ey Hebeloma spetsbergense MW445822
100/1.0 |Hebcloma nigellum KT071043/KT071102
Hebeloma nigellum KT071044/KT071103
100/1.0 ——— Hebeloma velutipes KT218357/KT217649
L Hebeloma erebium KT218463/KT217682
emmm—

0.006

Fig. 17. Phylogeny of Hebeloma sect. Hebeloma, reconstructed from a combined ITS-tef1 dataset. For each node, the ML bootstrap
(MLBS) if > 50 and BI posterior probabilities (BIPP) if >0.5 are presented. Hebeloma mesophaeum species complex marked with
red nodes, H. nigellum species complex marked with green nodes, bar indicating the expected number of substitutions per site.
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Fig. 19. Scanning electron micrographs of basidiospores of Hebeloma uzunii (VANF1121, holotype).

(C), 9 (G), 15 (A), 24 (G), 139 (G, insertion), 143 (C), 147 (C), 173
(A), and 603 (C), and in the tefl at positions 163 (T), 382 (T to
G), 375 (C, insertion), 379 (T), 383 (A), 472 (C), and 538 (C).
Holotypus. - Tirkiye, Bingol, Gen¢ Coniferous Forest,
38°44’51.9” N, 40° 33’ 42.4”E, 1059 m a.s.l., under Pinus syl-
vestris, 18 May 2020, leg. I. Acar (VANF1121; holotype). Se-
quences ex-holotype: ON505062 (ITS), ON512567 (tef1)
Description. - Pileus 30-80 mm diam;
hemispherical when young, then convex to plano-
convex, incurved at margin, margin smooth, scal-
loped, wavy, viscid usually bicolored but sometimes
unicolored, at center usually brown tones from
clay-buff to isabella or milky coffee, lighter at the
margin but not clearly two-toned, covered with veil
tissue or not. - Lamellae L = 40-70, frequent
lamellulae, subdeccurrent or emarginate to sinuate,
up to 3-4 mm wide, subdistant to close, pale white
at first, later cream-brown following spore maturi-
ty, isabella to milky coffee, buff. - Context thick

in the center of the pileus, whitish in pileus and
stipe apex and yellowish brown in lower stipe down
to blackish at base, taste not distinctive, odor not
determined. — Stipe 40-70 x 6-15 x 5-9 (median) x
10-20 (base) mm, central, slightly curved, narrow-
ing at the base, pruinose particularly at the apex,
white to yellow, brownish towards the base; fibril-
lose; rooting no. — Basidiospores 8.2-10 x
5-6.7(-7) pm, (n = 45), avQ = 1.57, avl = 9.5 pm, avw
= 6.1 pm, mainly ellipsoid, ellipsoid-cylindrical,
slightly dextrinoid (D0-D1); weakly verrucose (O1-
02), not calyptrate (P0), light yellow to light green,
thin walled, smooth apiculus.-Basidia 15.5-30.7
x 5.5-7.8(-8.5) pm (n = 30), subcylindrical to sub-
clavate; 2 or 4 sterigmata, with a basal clamp. -
Cheilocystidia 30-55 x 4.4-6.5(-7.3), at the
base 6-13 pm, (n = 20); cylindrical in the upper part
and slightly swollen to more swollen at the base,
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Yy,

Fig. 20. Micromorphology of Hebeloma uzunii (VANF1121, holotype). a, b. Basidiospores in water (a) and in Melzer’s reagent (b).
c—f. Microscopic characteristics in water. ¢. Basidia. d. Cheilocystidia. e. Caulocystidia. f. Ixocutis. Bars 20 pm.

rarely septate, main shape lageniform-ventricose, 5.2-8(-8.7), at the base 7(-7.5)-14 pm, (n = 20); simi-
occasionally geniculate, sometimes cylindrical with  larto cheilocystidia, sometimes uniseptate.-Pleu -
capitate or clavate apex. — Caulocystidia 40-70 x rocystidia notfound.-Pileipellis anixocu-
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Fig. 21. Micromorphology of Hebeloma uzunii (VANF1121, holotype). a. Basidiospores. b. Basidia. ¢. Cheilocystidia. d. Caulocys-

tidia. e. Ixocutis. Bar 10 pm. Drawing I. Acar.

tis up to 20 pm wide; hyphae cylindrical, usually
hyphal ends clavate, hyaline; septa with clamps. -
Exsiccate pileus yellowish brown to honey
brown; lamellae milky brown; stipe yellowish
brown, darker at base.

Etymology.- Honoring Prof. Dr.Yusuf Uzun,
who has made significant contributions to mycolo-
gy in Tirkiye.

Habitat and distribution. - In small
groups in a predominantly conifer forest associated
with Pinus sylvestris. Thus far only known from two
locations in Bingo6l, Tiirkiye.

Additional material examined. - Ibid., 17
April 2021, leg. I. Acar (VANF1154).

Notes. - Hebeloma uzunii is characterized by
its cream to milky brown pileus with white margin,
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cream-brown lamellae, pruinose buff stipe, weakly
dextrinoid, and ellipsoid to ellipsoid-cylindrical
basidiospores. The section Hebeloma is one of the
largest sections of the genus and consists of 20 spe-
cies including H. bingolense 1. Acar, Dizkirici,
Kalmer & Y. Uzun, which was recently described
from Tirkiye (Acar et al. 2022). The phylogeny pre-
sented here supports that H. uzunii forms a clearly
distinct position in the H. mesophaeum (Pers.) Quél.
species complex of section Hebeloma and is most
closely related to H. subtortum P. Karst. (Fig. 17).
The new species may be confused with H. sub-
tortum in morphology because they both produce a
white to brownish pileus. Comparing their macro-
scopic and microscopic characteristics in detail, H.
subtortum differs from the new species by its slen-
derer basidiomata (pileus 20-100 mm in diameter,
stipe 70-90 mm in length), stipe width greater than
4 mm, large number of lamellae (at least 50), mostly
ovoid basidiospores, and longer caulocystidia (up to
90 pm vs. 70 pm in H. uzunii) with limited shape
(Beker et al. 2016, Dizkirici et al. 2019). Hebeloma
mesophaeum, another closely related species, is dis-
tinct from H. uzunii based on a more umbonate and
distinctly bicolored pileus with a more intensely
reddish-brown center, more than 50 full-length la-
mellae, and longer caulocystidia (up to 130 pm vs.
70 pm in H. uzunii). Micromorphologically, H. mes-
ophaeum has relatively small ellipsoid basidio-
spores that are smooth to slightly rough and not
dextrinoid (Beker et al. 2016, Cripps et al. 2019).
Authors: 1. Acar, A. Kalmer & A. Dizkirici Tekpinar

Basidiomycota, Agaricomycetes, Agaricales, Pleu-
rotaceae

Pleurotus overstrandensis B. Van der Merwe, G.
Zervakis, J. Williams & K. Jacobs, sp. nov. — Figs.
22-25

MycoBank number: MB 849271

Holotypus.-SOUTH AFRICA. Western Cape province,
Overstrand Local Municipality, 34° 33’ 04.9”S,19° 25’ 14.6”E,
40 m a.s.l, on sandy soil, 3 April 2023, leg. J. Williams, PO2
(PREM 63388; holotype). Sequences ex-holotype: OR101946
(ITS), OR101950 (LSU).

Description. — Pileus fleshy, initially
convex with large scales, growing to concave, often
cracked in appearance, 100-250 mm, up to 450 mm
in diameter, tomentose grey-white, pale cream, ag-
ing to tan, margin becoming irregularly wavy with
age. — Lamellae decurrent, extending halfway
down the stipe in shallow ridges; crowded under pi-
leus, pale tan in color. — Stipe filled, central to
subcentral, pale with olive tint with age, 30-80 mm,
broad above-ground (up to 40 mm); presence of ro-

bust, long (more than twice the length of the stipe)
pseudorhiza running underground; flesh firm and
elastic, solid, white to cream. - Od or cucumber to
farinaceous. - Spore print pale white. - Ba-
sidiospores 11.2-13.1-15.5 x 3.3-4.2-4.9 pm, Q
= 3.1, mostly with granular content, cylindrical with
minute suprahilar depression. -Basidia 35-45 x
6-8 pm, subclavate to cylindrical, granular;
4-spored, sterigmata large, up to 3 pm long; basidi-
oles abundant. - Cheilocystidia 25-35 x 4-7
pm, abundant on lamellar edge, mostly clavate to
elongated subclavate, hyaline, typically swelling to
a rostrum at the apex. - Pleurocystidia not
observed. — Colony characteristics pale
cream, cottony-tomentose on potato dextrose agar,
slightly granular throughout with raised protru-
sions becoming smooth towards margins, reverse
unchanged; under microscope hyphae granular,
clamp connections present, microdroplets visible on
short pegs borne on aerial hyphae.

Etymology.-Named after the Overstrand re-
gion of South Africa, where the type specimen was
found.

Habitat and distribution. - Thus far
only known from South Africa, from the Overstrand
Local Municipality of the Western Cape, and east to
the Agulhas plain. Isolated populations have been
recorded on the Cape Peninsula. From April (au-
tumn) through September (mid-spring) on sandy
coastal soil, consisting of ancient coastal limestone
deposits, where roots and stems of grasses and other
herbaceous plants are present.

Additional material examined. - Ibid., 50-km
radius around 34° 34’21.9”S,19° 21’ 26.0” E, 3 April 2023, leg.
J. Williams, PO1, PO3, PO4.

Notes. - Pleurotus comprises mostly of sapro-
trophic fungi, with some species referred to as “oys-
ter mushrooms”. The genus consists of ca. 40 species
distributed in temperate to tropical regions. Several
Pleurotus species are of great commercial signifi-
cance; they are cultivated on a wide range of ligno-
cellulosic substrates and produce large yields of ed-
ible fruiting bodies (Guzman 2000, Royse et al. 2017,
Zervakis & Koutrotsios 2017). Pleurotus mush-
rooms are an important source of food in Africa;
several species, including P. citrinopileatus Singer,
P. djamor (Rumph. ex Fr.) Boedijn, and P, ostreatus
(Jacq.) P. Kumm., are widely cultivated on the con-
tinent (Musieba et al. 2012, Otieno et al. 2015, Kinge
et al. 2020, Ndifon 2022).

In April 2023, the authors visited the Overstrand
region of South Africa (near the town of Gansbaai)
after reports of large, edible, white-gilled mush-
rooms came to light. Impressive basidiomata were
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- P. overstrandensis, PO2

1o|| P- Overstrandensis, PO3

| p. overstrandensis, PO1

1/100 L P. overstrandensis, PO4

0.82/-

- P australis, RV95/568

1/99

P. australis, ICMP 18149

- P. australis, ICMP 21585

P. cystidiosus var formosensis, CBS 100129
P. cystidiosus, ACCC51280

P. cystidiosus, CBS 615.80

1/97 [ P. dryinus, CBS 449.77
F dryinus, CBS 481.72

0.89/-

P. cornucopiae, CBS 283.37
P. abieticola, HKAS46100
P. ostreatus, TENN 53662
P. ostreatus, HKAS84903
P pulmonarius, HKASB6009
P pulmonarius, Dai 19968

0.91/=

P. eryngii var tuoliensis, CCMSSC01433
11100] P. Placentodes, HKAS57781

P. placentodes, HKAS51745
11[— P tuber-regium, CBS 850.95

0.89/-

L p. tuber-regium, BORHF0648

1/100

F giganteus, CMUS54-1
P. calyptratus, CBS 325.85
1 | P opuntiae, SAF 252
1= P. opuntiae, SAF 251
P. djamor, CBS 100134
P parsonsiae, ICMP 18169
1100~ H. mastrucata, TRTC 152314

1/

0.05

L H. valesiaca, Roux 2975

Fig. 22. Phylogeny of Pleurotus reconstructed from a concatenated ITS-LSU dataset, inferred from BI analyses. BI posterior
probabilities (BIPP) >0.75 and ML bootstrap (MLBS) >90 are presented as BIPP/MLBS. Sequences generated in this study in red
and boldface, scale bar indicates 0.05 nucleotide substitutions per site.

found fruiting on ancient seashell-rich coastal dune
soil among herbaceous plants at sea level. They of-
ten appear in large numbers after the first heavy
autumn rains. The unique habitat, ecology, and
morphology of the specimens sampled, coupled
with the lack of studies on African macrofungi led
to the hypothesis that this might represent a new
species. The examination of morphoanatomical fea-
tures of basidiomata combined with molecular phy-
logenetic analyses demonstrated that this fungus is
a new species of Pleurotus.

The basidiomata were so unusual that their
identification — even to genus level — was not easy
based on their macromorphological features alone.
However, when the biological material was micro-
scopically examined and phylogenetically analyzed,
the fungus was placed in the genus Pleurotus, and
to a previously unknown species described here as
Pleurotus overstrandensis. The ITS and LSU se-
quences from the four basidiomata shared 93.6-
94.7 % and 99.1-99.2 % identity with Pleurotus
australis Sacc., respectively. In addition, the topolo-
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Fig. 23. Pleurotus overstrandensis basidiomata in the field at varying stages of development. Photos J. Williams.

gies in the respective phylogenetic trees generated
from BI and ML analyses were almost identical. On
the Bayesian tree selected to illustrate relationships
within the genus Pleurotus (Fig. 22), the specimens
under study were grouped in a maximally support-
ed clade placed sister to P. australis.

The ecology of P overstrandensis remains large-
ly unknown. Although most likely saprotrophic,
characteristic nematoxic droplets are visible on
aerial hyphae (Fig. 25), so P. overstrandensis is pos-
sibly predatory in nature as well. The production of

nematotoxic microdroplets noted on secretory ap-
pendages scattered throughout the mycelium of P
overstrandensis is a common feature among several
Pleurotus species, and of diagnostic value for mem-
bers of the respective family (Thorn & Barron 1984,
Thorn et al. 2000).

When P. overstrandensis is compared with the
phylogenetically closest relative, P. australis, it dif-
fers by the significantly larger size of basidiomata,
the coarse-scaly pileus surface (vs. smooth in P. aus-
tralis), the presence of pseudorhiza, absence of
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Fig. 24. Micromorphological characteristics of Pleurotus overstrandensis, collection PO2 (holotype). A. Basidiospores. B. Basidia
and basidiospores (indicated with arrowheads). C. Cheilocystidia (indicated with arrowheads). D. Basidia and basidioles. Bars
10 pm. Photos B.Van der Merwe.

pleurocystidia, and basidiospores with granular ap-
pearance (vs. hyaline in P. australis) (Segedin et al.
1995). In addition, P. australis occurs in Australia
and New Zealand, growing on wood and roots of
Leptospermum and other native trees and shrubs.
Pleurotus overstrandensis has thus far only been
recorded in the Western Cape province of South Af-
rica, always fruiting on the ground, often in sandy
soil, in between the stems and roots of herbaceous

plants. Our phylogenetic analyses shows clear sepa-
ration between the two species, which are grouped
in sister clades with high to maximum support,
both originating from the Southern Hemisphere.
This is also the case for other mushroom species re-
ported from the southern part of Africa and Aus-
tralia (and/or New Zealand), e.g., Hericium ophelie-
ae vs. H. novae-zealandiae (Van der Merwe et al.,
2023), and an undescribed Morchella species from
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Fig. 25. Culture characteristics of Pleurotus overstrandensis. A-C. Microdroplets present on short pegs throughout aerial hyphae.
D. Clamp connections. E. Mycelium colony on potato dextrose agar (PDA) after 2 weeks of growth. Bars A, B 20 pm; C 50 pm;
D 10 pm. Photos B.Van der Merwe.

the Western Cape and M. australiana (B. Van der
Merwe et al. unpublished).

Pleurotus species are of great importance as im-
portant food sources due to their rapid growth, non-
fastidious nature, adaptability to a large range of
lignocellulosic substrates, and nutritional value
(Pakela 1997, Khan & Tania 2012, Masevhe et al.
2015). Therefore, the description of this new, possi-

bly indigenous oyster mushroom not only improves
our knowledge of local biodiversity but could also
have far-reaching effects regarding its commercial
exploitation. However, further studies are needed to
determine the feasibility of its cultivation, dietetic
properties, and future prospects.

Authors: B.Van der Merwe, G.I. Zervakis, J. Wil-
liams & K. Jacobs
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Mucoromycota, Mucoromycetes, Mucorales, Sakse-
naeaceae

Saksenaea ozerskayae Kochkina, Kachalkin, Iva-
nushkina & Vainshtein, sp. nov. — Figs. 26-28
MycoBank no.: MB 856841

Diagnosis. — Differs from S. vasiformis in its spores
that are 1.5x larger in size. Differs from all species in the ge-
nus Saksenaea in its inability to grow at 37 °C.

Holotypus. - RUSSIAN FEDERATION. Moscow, iso-
lated from ascoma of Tuber magnatum (Ascomycota, Pezizo-
mycetes, Pezizales, Tuberaceae), 14 September 2023, leg. M.B.
Vainshtein, TB-1 (VKM H-0004; holotype). Ex-type culture:
VKM F-5019. Ex-holotype sequences: PP280821-PP280826
(ITS), PP600326 (LSU), PP439981-PP439983 (tefl).

Description.-Hyphae hyaline, branched,
sparsely septate, 5-12pum wide. — Sporangio-
phores erect, arising singly, dark-brown, un-
branched,roughened,70-90 x5-10ym.-Rhizoids
well developed, dichotomously branched. - Spo-
rangia terminal, multi-spored, flask-shaped,
echinulate, 85-140 pm in length; spherical venter-
like basal part, 35-50 x 30-40 pm; long neck, 50-
100 pm, with apical mucilaginous plug; oblate
spheroid columella, 30-33 x 20-22 pm.-Sporan-
giospores cylindrical, smooth-walled, 7-13 x
3-5pum.-Zygospores not observed.

Culture characteristics. - Colonies on
CZA at 25 °C whitish or pale yellow, floccose, with
small lumps of aerial mycelium, reaching 75-80 mm
after 5days of incubation, reverse colourless. On
MEA, PDA, and OA showing similar features as on
CZA, but more whitish, no sporulation. Optimal
temperature of growth between 20 °C and 25 °C. No
growth was observed at 37 °C and above. On CZA
after 5 days colonies reaching 37-42 mm in diame-
ter at 15 °C, 60-64 mm diameter at 20 °C, 75-80 mm
diameter at 25 °C, 13-17 mm diameter at 30 °C, and
no growth at 0 °C, 37 °C, and 42 °C.

Etymology.-Named in honor of Dr. Svetlana
Ozerskaya (1953-2022), the permanent leader of the
VKM mycological group for nearly 40 years, for her
contributions to the study of fungal diversity.

Habitat and distribution.-Russia,iso-
lated from ascoma of white truffle, Tuber magnatum.

Notes.-The presence of extrinsic mycelium in
the ascomata of fungi in the genus Tuber P. Micheli
ex FH. Wigg. was discovered over a hundred years
ago. Pacioni & Leonardi (2016) reviewed the litera-
ture on this subject and proposed “truffle-inhabit-
ing fungi” (TIF) to refer to the truffle-specific myco-
biome. Here we report a species in the genus Sakse-
naea as a TIF for the first time.

The heterogeneity of the ITS region posed diffi-
culties for direct sequencing of the PCR product for

accurate identification of the isolated strain as mul-
tiple nucleotide peaks were present in the sequence
traces. ITS sequence heterogeneity has been report-
ed early for different fungal phyla (Wang & Yao
2005, Woo et al. 2010, Solieri et al. 2013, Lebeuf et
al. 2023), and cloning followed by sequencing of
clones were traditionally used to solve this. Six
clones with different sequences of the ITS region
were obtained for the studied strain, VKM F-5019.
The differences between the ITS sequences of the
obtained clones are 0.31-1.01 %, representing 1-4
nucleotide substitutions and 0-4 deletions.

BLAST searches reveal that the obtained ITS se-
quences for strain VKM F-5019 shares highest simi-
larity (87 %) with Saksenaea sp. strain Cesf-21
(GenBank accession no. MK775965) and S. vasi-
formis S.B. Saksena isolate AJ1-1 (MH059541).
Limiting BLAST searches to sequences from type
material results in the following closest hits: S. tra-
pezispora D.A. Sutton, Stchigel, Wiederhold, Guar-
ro & Cano UTHSC DI 15-1 (GenBank accession no.
NR_147690), S. oblongispora Alvarez, Stchigel,
Cano & Guarro CBS 133.90 (NR_137569), S. dorisi-
ae R. Labuda, A. Bernreiter, C. Schiiller, J. Strauss &
M. Wagner BiMM-F232 (MK559697), and S. bonin-
ensis Y. Takash. & K. Narisawa Sak4 (MK757863),
with 88-89 % similarity. These results indicate that
the strain VKM F-5019 represents a new species in
the genus Saksenaea, which is also observed in the
ITS tree (Fig. 26).

Saksenaea ozerskayae is placed sister to the
clade with S. boninensis, S. dorisiae, S. longicolla
D.J. Lee, B. Nam & Y.J. Choi, S. oblongispora, and S.
trapezispora. The results of our phylogenetic analy-
sis confirm previous findings (Takashima et al. 2023)
that some sequences deposited in GenBank as“Sak-
senaea vasiformis” do not cluster with the ex-type
strain of S. vasiformis NRRL 2443. In our opinion,
the clades in the phylogenetic tree reconstructed
from the ITS dataset (Fig. 26) labelled as S. vasi-
formis complex and S. loutrophoriformis Deanna A.
Sutton, Stchigel, Chander, Guarro & Cano complex,
should be studied in detail due to the high variety of
the strains.

The newly generated partial LSU sequence of S.
ozerskayae shares highest similarity (96 %) with S.
boninensis Sak4 (GenBank accession no.
MK757859): 35 nucleotide substitutions and 3 dele-
tions. The tefl region of S. ozerskayae is heteroge-
neous, as is also the case for the ITS. Three clones
with different sequences for the tefl gene were ob-
tained for strain VKM F-5019. The differences be-
tween the tefl sequences of the obtained clones are
0.90-1.25 %, representing 5-7 nucleotide substitu-
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Fig. 26. Phylogeny of Saksenaea reconstructed from an ITS dataset with Apophysomyces elegans as outgroup. The topology is the
result of ML inference performed with MEGA 6. ML bootstrap (MLBS) values =50 are shown above the nodes. Scale bar indicates
0.05 substitutions per site. The new species and ex-type strains are highlighted in bold.

tions. The tefl sequences of S. ozerskayae share
highest similarity (~95 %) with S. boninensis Sak4
(GenBank accession no. L.LC474957) and S. loutro-

phoriformis M-1012/15 (LT796166). The phylogeny
reconstructed from the concatenated ITS-LSU-tef1
dataset shows that the different clones (ITS and
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Fig. 27. Phylogeny of Saksenaea species and clones of S. ozerskayae reconstructed from a concatenated ITS-LSU-tefl dataset
with Apophysomyces elegans as outgroup. The topology is the result of ML inference performed with MEGA 6. ML bootstrap
(MLBS) values >50 are shown above the nodes. Scale bar indicates 0.05 substitutions per site. The clone numbers denote different

ITS sequences, and letters denote different tefI sequences.

tefl) combinations of strain VKM F-5019 represent
a distinct lineage in the genus (Fig. 27).

The size of the sporangium (mean 120.1 pm) and
length of the neck of the sporangium (mean 83.3 pm)
is similar to the majority of species in the genus.
Morphologically, differences are best observed
when comparing sporangiospores among different
species of Saksenaea.

According to the shape of spores, all species can
be divided into two groups. Saksenaea boninensis,

S. dorisiae, S. longicolla, S. oblongispora, and S.
vasiformis have spores mostly bacilliform, oblong,
cylindrical. On the other hand, S. erythrospora, S.
loutrophoriformis, and S. trapezispora produce
spores that are trapezoid-shaped; bacilliform, bi-
laterally compressed and rounded at both ends; el-
lipsoid, biconcave in a lateral view. The new spe-
cies belongs to the first group of species with cy-
lindrical spores that, however, are longer compared
to other species (7-14 x 3-5 pm). Characteristically,
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Fig. 28. Morphology of Saksenaea ozerskayae. A. Colony growth on MEA after 7 days at 25 °C. B. Sporangium with rhizoid.
C. Detail of the sporangium: flask-shaped basal part, oblate spheroid-shaped columella, and long neck with open apical muci-
laginous plug. D. Sporangiospores. Bars C 25 pm, D 10 pm.

the ratio of average spore width and length in S.
ozerskayae is 0.40, whereas in other species it var-
ies from 0.50 to 0.65. Saksenaea vasiformis is the
exception, with a ratio of about 0.42, but its spores
are considerably smaller (5-7 x 2-3 pm) than those
of S. ozerskayae.

Fungi in the genus Saksenaea are often causa-
tive agents of mycoses (about 3 % of all infections
caused by fungi of Mucorales) (Jeong et al. 2019),
but they are still not fully understood as causative
agents. The strain of the new species is radically dif-
ferent from all other members of the genus Sakse-
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naea by its inability to grow at temperature of 37
°C. It is the first non-thermotolerant strain in the
genus Saksenaea. It gives serious grounds to believe
that this species cannot be a causative agent in
warm-blooded animals and humans.

Authors: G. Kochkina, A. Kachalkin, N. Ivanush-
kina & M. Vainshtein

Interesting taxonomical notes, new hosts, and
geographical records

Basidiomycota, Agaricomycetes, Agaricales, Corti-
nariaceae

Cortinarius balteatoindicus Dima, Semwal,V. Papp,
Brandrud & V.K. Bhatt, sp. nov.
MycoBank number: MB 854959

Cortinarius balteatoindicus Dima, Semwal, V.
Papp, Brandrud & V.K. Bhatt, Persoonia 44: 375
(2020), nom. inval., Art. 40.7 (Shenzhen) [Mycobank
number: MB 834802]; see here for validating de-
scription

Synonym. — Phlegmacium balteatoindicum
(Dima, Semwal, V. Papp, Brandrud & V.K. Bhatt) Ni-
skanen & Liimat., in Niskanen & Liimatainen, In-
dex Fungorum 528: 9 (2022), nom. inval., Art. 35.1
(Shenzhen) [MycoBank number: MB 559968]

Holotypus. — INDIA. Uttarakhand, Pauri Garhwal,
Teka, 30° 6’ 21” N, 78° 45’ 12” E, 1965 m a.s.l., 4 September
2015, leg. K.C. Semwal, KCS 2509 (WU-Myc53457; holotype).
Ex-holotype sequences: MT137516 (ITS), MT241837 (LSU).

Notes. - As a result of the study of Kamal C.
Semwal’s collections originating from Uttarakhand,
North India, six species of Cortinarius (Pers.) Gray
were described across several studies (Song et al.
2019; Crous et al. 2020a, b; Yuan et al. 2020). The
holotypes of Cortinarius lilacinoarmillatus Semwal
& Dima (Song et al. 2019), C. indorusseus Dima,
Semwal, V.K. Bhatt & Brandrud, and C. paurigarh-
walensis Semwal, Dima & Soop (Yuan et al. 2020)
were deposited in the Central National Herbarium
(CAL). However, in the descriptions of C. baltea-
toindicus Dima, Semwal, V. Papp, Brandrud & V.K.
Bhatt, C. indopurpurascens Dima, Semwal, Bran-
drud, V. Papp & V.K. Bhatt (Crous et al. 2020b), and
C. ulkhagarhiensis Dima, Semwal, V. Papp, Bran-
drud & V.K. Bhatt (Crous et al. 2020a), the authors
neglected to specify the appropriate herbarium
code when designating the type specimens. They
referenced the type specimen voucher numbers
solely as“KCS 2509”,“KCS 2442”, and “KCS 2490”,
respectively. Consequently, the mentioned three
names are not validly published according to Art.
40.7 of the International Code of Nomenclature
(Turland et al. 2018).

The genus Cortinarius was subsequently divided
into ten different genera by Liimatainen et al.
(2022b), resulting in the reclassification of C. balte-
atoindicus into the genus Phlegmacium (Fr.) Wiin-
sche (Liimatainen et al. 2022a). However, the name
Phlegmacium balteatoindicum (Dima, Semwal, V.
Papp, Brandrud & V.K. Bhatt) Niskanen & Liimat. is
also invalid, because the new name of a species to
which the taxon is assigned must be validly pub-
lished either previously or at the same time (Art.
35.1, Turland et al. 2018). A similar situation exists
for the species C. indopurpurascens. Following the
systematic concept proposed by Liimatainen et al.
(2022b), Ghosh et al. (2023) described Thaxtero-
gaster shoreae A. Ghosh, D. Chakr., K. Das & Vizzini
from India, which, based on phylogenetic analyses,
is the sister species of C. indopurpurascens. There-
fore, they proposed transferring the species to the
genus Thaxterogaster Singer and introduced the
name T indopurpurascens (Dima, Semwal, Bran-
drud, V. Papp & V.K. Bhatt) A. Ghosh, D. Chakr., K.
Das & Vizzini (Ghosh et al. 2023).

However, in a recent study, Gallone et al. (2024)
re-examined the phylogenomic dataset provided by
Liimatainen et al. (2020b) using both concatenation
and multispecies coalescent approaches and identi-
fied extensive gene-tree/species-tree conflicts. Gal-
lone et al. (2024) confirmed the monophyly of only
four out of the ten proposed genera, concluding that
current evidence does not support splitting the ge-
nus Cortinarius at this time. Based on this, we con-
tinue to support the retention of the genus Corti-
narius as a single entity and intend to discuss the
invalidly described species (i.e., C. balteatoindicus,
C. indopurpurascens, and C. ulkhagarhiensis) with-
in this genus. To validate the names, we present the
corrected type citations along with references to the
original descriptions in this work. The type speci-
mens were deposited at the Herbarium of the Uni-
versity of Vienna (WU). In accordance with Article
F5.7 (May et al. 2019), new identifiers for the names
have been secured from MycoBank. In addition, fol-
lowing the broader interpretation of the genus Cor-
tinarius according to Gallone et al. (2024), we do not
recognize Thaxterogaster as an independent genus
and thus combine Thaxterogaster shoreae into the
genus Cortinarius.

Authors: B. Dima & V. Papp

Basidiomycota, Agaricomycetes, Agaricales, Corti-
nariaceae

Cortinarius indopurpurascens Dima,
Brandrud, V. Papp & V.K. Bhatt, sp. nov.
MycoBank number: MB 854960

Semwal,
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Cortinarius indopurpurascens Dima, Semwal,
Brandrud, V. Papp & V.K. Bhatt, Persoonia 45: 403
(2020), nom. inval., Art. 40.7 (Shenzhen) [MycoBank
number: MB 837766]; see here for validating de-
scription.

Synonym. — Thaxterogaster indopurpuras-
cens (Dima, Semwal, Brandrud, V. Papp & V.K.
Bhatt) A. Ghosh, D. Chakr., K. Das & Vizzini, Tai-
wania 68(1): 29 (2023), nom. inval., Art. 35.1 (Shen-
zhen) [MycoBank number: MB 837766]

Holotypus. — INDIA. Uttarakhand, Pauri Garhwal,
Mundneshwar, 29° 01’057 N, 78° 44’ 32”E, 1820 m a.s.1., 12 Au-
gust 2015, leg. K.C. Semwal, KCS 2442 (WU-Mycb53458; holo-
type). Ex-holotype sequences: MW135432 (ITS).

Authors: B. Dima & V. Papp

Basidiomycota, Agaricomycetes, Agaricales, Corti-
nariaceae

Cortinarius shoreae (A. Ghosh, D. Chakr., K. Das &
Vizzini) Dima & V. Papp, comb. nov.
MycoBank number: MB 854962

Basionym. - Thaxterogaster shoreae A.
Ghosh, D. Chakr., K. Das & Vizzini, Taiwania 68(1):
27 (2023)

Authors: B. Dima & V. Papp

Basidiomycota, Agaricomycetes, Agaricales, Corti-
nariaceae

Cortinarius ulkhagarhiensis Dima, Semwal,V. Papp,
Brandrud & V.K. Bhatt, sp. nov.
MycoBank number: MB 854961

Cortinarius ulkhagarhiensis Dima, Semwal, V.
Papp, Brandrud & V.K. Bhatt, Persoonia 44: 377
(2020), nom. inval., Art. 40.7 (Shenzhen) [MycoBank
number: MB 834804]; see here for validating de-
scription

Holotypus.-INDIA. Uttarakhand, Pauri Garhwal, Ul-
khagarhi, 30° 09’ 36” N, 78° 50’ 53” E, 2025 m a.s.1., 31 August
2015, leg. K.C. Semwal, KCS 2490 (WU-Myc53459; holotype).
Ex-holotype sequences: MT137517 (ITS), MT241838 (LSU).

Authors: B. Dima & V. Papp

Basidiomycota, Agaricomycetes, Agaricales, Plute-
aceae

Pluteus keselakii Sevéikova, P-A. Moreau &
Borovicka, Phytotaxa 432(2): 184 (2020). — Figs. 29—
33

Material examined.- CZECHIA. South Moravian
Region, Brno, Marianské udoli valley, near pond on soil under
Alnus glutinosa with Urtica dioica, 27 August 2019, leg. H.
Sevéikova (BRNM 825841). SLOVENIA. Gorizia Region, Nova

Goric4, Panove¢ Park, on a gravel road on small buried woody
shrubs in mixed deciduous forest with Fagus sylvatica and
Carpinus betulus, 25 July 2020, leg. G. Ferisin (GDOR5094).
Description.-Pileus 10-31 mm in diameter
(up to 17 mm in Slovenian collection) broad, ini-
tially campanulate later applanate to plano-con-
cave, not umbonate, margin crenulate, eroded to
slightly rimose in older specimens; surface velvety,
opaque, smooth in the center (in the Czech collec-
tion) or rugose-venose from the center towards the
margin in young specimens (in the Slovenian col-
lection), margin sulcate up to half of the radius, ra-
dially cracked when old, not hygrophanous; light
brown to dark brown, darker at the center, dark
brown when drying. — Lamellae moderately distant,
L = 30-46, 1 = 1-2, free, slightly ventricose, up to 5
mm broad, when young whitish, later pinkish, la-
mellar edge flocculose-eroded, concolorous in the
Czech collection and concolor to light brown in the
old specimens in the Slovenian collection. - Stipe
21-47 x 2-3 mm, cylindrical, sometimes with slight-
ly enlarged base, curved or straight, longitudinally
fibrillose or striate-twisted, white, in some basidio-
mata very pale brownish at the base, finely pruinose
to weakly squamulose, sometimes with light brown
or white floccules. - Context white to whitish. —
Smell indistinct. —Taste not recorded.-Basidi-
ospores (6.1-)6.2-6.8-7.4(-7.6) x (4.9-)5.4-5.7-6(—
6.2) pm in the Slovenian collection and (5.0-)5.5—
7.4-8(-8.8) x (5.0-)5.5-6.1-7.2(-8.0) pm in the Czech
collection, Q = 1.00-1.40, Qm = 1.20, globose, sub-
globose to (broadly) ellipsoid. - Basidia 24-28 x
8-9 um, clavate, 4-spored, hyaline or light brown. —
Pleurocystidia 39-69 x 13-18 pm in the Czech
collection and 49-106 x 14-35 pm in the Slovenian
collection, scarce to moderately abundant, narrowly
utriform to utriform, fusiform with obtuse apex or
spathulate, clavate, without or with 6-10(-13) pm
long pedicel, thin-walled, hyaline.—- Cheilocyst-
idia 53-102 x 24-34 pm in the Slovenian collec-
tion, 23-46(-57) x 10-17(-23) pm in the Czech col-
lection, narrowly clavate to broadly clavate, sub-
utriform, composed of elements with obtuse apex,
thin-walled, hyaline or with light brown intracel-
lular pigment (in 10 % KOH). - Lamellar edge
partially fertile, with basidia and cheilocystidia or
sterile. — Pileipellis an euhymeniderm com-
posed of sphaeropedunculate, ovoid, obovoid to
broadly clavate terminal elements with short neck,
very rarely mucronate, subutriform or irregular, 21—
65 x 8-36 pm, with brown to blackish-brown intra-
cellular pigment (in water), thin-walled. - Caulo -
cystidia scattered and scarce in some basidio-
mata, numerous in others, in tufts or not, present on
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Pluteus nanus BRNM 761723 Czech Rep

% Pluteus terricola PDD 105916 New Zealand

72 Pluteus pallescens AJ214 Spain

> Pluteus aff. cinereofuscus TNSF12400 Japan
Uncultured Basidiomycota North Carolina
80 Pluteus aesontiensis MCVE30112 Italy
;“\“ Pluteus ludwigii Holotype MCVE 30136
Pluteus tenebromarginatus Holotype GC17102401 France
91 Pluteus eludens Holotype 50497 Portugal

99 [ Pluteus nanus 888 Italy
g6 | |3 Pluteus cinereofuscus AJ229 Portugal

77 Pluteus cinereofuscus Al324 Spain

Pluteus aff. cinereofuscus Al216 Spain

Pluteus aff. cinereofuscus LE303665 Russia
93{7 Pluteus rimosoaffinis SP416740 Brazil

26 Pluteus sapiicola SP394382 Brazil
Pluteus floccipes Holotype BRNM Czech Republic

8 \E!uteus sp. PDD 110518 New Zealand

Pluteus extremiorientalis Holotype LE 262872 Russia

98 [ Pluteus fuligineovenosus SP393705 Brazil

781" pluteus jamaicensis SP393706 Brazil

bid 76 Pluteus fluminensis SP393711 Brazil

Pluteus cf. jamaicensis SP416738 Brazil

Pluteus beniensis RSPF 0299 Brazil

Pluteus anatolicus Holotype OKATR202 Turkey

93 Pluteus keselakii Holotype BRNM817402 Slovakia

100 | Pluteus keselakii LIPO401385 France

Pluteus keselakii BRNM825841 Czech Republic

Pluteus keselakii GDOR5094 Slovenia

100 S Pluteus multiformis Holotype AH 40107 Spain

98

{ Uncultured Basidiomycete A2 Australia DQ672275
Pluteus hubeiensis HMJAU45200 China
Pluteus terricola PDD106511 New Zealand
ﬁ[ Pluteus nanus UC1859980 California
Pluteus sp. JLF1767 USA

| Pluteus bizioi Holotype Italy

Pluteus karstedtiae Holotype FK1700 Brazil

0.02

/P. cinereofuscus clade

Fig. 29. Phylogeny of the Pluteus cinereofuscus clade reconstructed from an ITS dataset. The topology is the result of ML infer-
ence performed with RAXML. For each node, ultrafast bootstrap (UFBS) if >70 is presented above the branch leading to that
node. Newly generated sequences are in bold.
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Fig. 30. Basidiomata of Pluteus keselakii in the field, collection GDOR5094 (Slovenia).

the whole stipe and densely covered in the upper
part, 25-72(92) x 8-19 pm, subcylindrical, narrowly
clavate to clavate, fusiform or utriform with obtuse
apex, thin-walled, mostly colorless, in some basidi-
omata also with brown intracellular pigment (in
10 % KOH) in the Czech collection; caulocystidia in
the Slovenian collection present only at apex of
stipe, similar to cheilocystidia in shape and size. —
Clamp connections absentin all tissues.
Habitat and distribution.- On soil or
on small buried woody shrubs. Thus far reported
from Czechia, France, Slovakia and Slovenia.
Notes. — Pluteus keselakii is a recently de-
scribed species by Sevéikova et al. (2020) based on
two collections from France and Slovakia. It was
originally characterized by a brown pileipellis com-
posed of sphaeropedunculate to broadly clavate el-
ements, a whitish stipe covered by distinct brown
floccules over its whole length consisting of caulo-

cystidia in tufts, mostly narrowly utriform to utri-
form or fusiform pleurocystidia with obtuse apex,
brown lamellar edge, at least near the pileus margin
and growth on rich soil without visible connection
to wood. In this study, two collections of P. keselakii
from Czechia and Slovenia are described and com-
pared with the protologue. These two collections
showed some differences compared to what was re-
ported in the original description. Both collections
showed the absence or the presence only in some
basidiomata of the brown pigmentation of the la-
mellar edge and the relative scarce presence or ab-
sence of brown pigmented cheilocystidia. Sevéikova
& Borovicka (2015) considered the brown lamellar
edges as variable feature within species in Pluteus
section Celluloderma, Sevéikova et al. (2020) ex-
pected it exactly for their new species P. keselakii,
moreover, some lamellae in the holotype collection
were colored only near the pileus margin, while oth-
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Fig. 31. Pluteus keselakii, collection BRNM825841 (Czechia).

er lamellae of the same basidioma were colored
along the entire length.

However, stipes with distinct, abundant brown
floccules, and the presence of copious brown caulo-
cystidia in tufts over the entire surface of the stipe,
reported in the Slovak and French collections, have
not been observed in these new collections from
Czechia and Slovenia. The Czech collection showed
stipes with hyaline caulocystidia in tufts but also
with single scarce hyaline caulocystidia or scarce
caulocystidia with a brown intracellular pigment.
Otherwise, the Slovenian collection shows only
rarely hyaline caulocystidia at the stipe apex. Al-
though several specimens grew on soil, as was re-
ported in the original description, some basidioma-
ta from the Slovenian collection (Fig. 30) grew on
decaying twigs. In light of the new collections, P
keselakii seems to present great morphological var-
iability: (i) the brown pileus can be completely
smooth to radially rugose-venose at the center, (ii)
the color of the lamellar edge can be entirely dark

brown, brownish only near the pileus margin, or
completely white, (iii) the lamellar edge is sterile to
fertile, (iv) the stipe is covered by distinct brown or
white floccules, (v) caulocystidia are present in tufts
or scattered, on the entire surface of the stem or
only on the upper part, and (vi) cheilocystidia have
variable sizes in different collections.

Molecular phylogenetic analysis confirmed the
morphological identification, all four sequences of
P, keselakii grouped in the same clade with maxi-
mum support (UFBS = 100, Fig. 29). The features of
the collections studied are shown in Tab. 2. In our
phylogenetic analysis, P. keselaksii is placed sister to
P. multiformis Justo, A. Caball. & G. Mufioz (UFBS
= 94), and it is also morphologically similar to P,
keselakii but differs in having highly variable mor-
phology of the pileipellis cells (from the original de-
scription: “clavate, spheropedunculate, utriform,
narrowly lageniform, ovoid, conical, fusiform, flex-
uose, some mucronate or rostrate, some irregularly
shaped”) and scarce pleurocystidia (Justo et al.
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Fig. 32. Microscopic characteristics of Pluteus keselakii, collection GDOR5094. a. Stipitipellis. b. Spores. c¢-d. Cheilocystidia.
e. Pleurocystidia. f. Pileipellis. Bar 20 pm.

Pooodel
DUV -

Fig. 33. Microscopic characteristics of Pluteus keselakii, collection GDOR5094. a. Pleurocystidia. b. Pileipellis. ¢. Cheilocystidia.
d. Basidia. e. Basidiospores. Bar 20 pm.
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2011a). Sevéikova et al. (2020) considered the entire
stipe surface covered with distinct dark floccules on
a pale background and wider pleurocystidia up to
30 pm of P, keselakii, as two characteristic elements
to separate it from P. multiformis, but these features
are not constant in all basidiomata of P. keselakii.
In conclusion, P. keselakii is a highly variable spe-
cies from the morphological point of view that
shares many features with the other species belong-
ing to the /cinereofuscus clade, and in its various
forms, only the genetic analysis allows for correct
identification.

Authors: G. Ferisin, H. Sevéikova, E. Malysheva
& F. Dovana
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