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ABSTRACT Mycology

In 2023, fungal specimens were collected from the Tinaztepe Campus

of Dokuz Eylil University (Izmir-Tiirkiye). These samples Research Article
underwent a comprehensive and meticulous evaluation involving

morphological examination and phylogenetic analysis based on Article History
nrITS rDNA sequencing. The DEU AKATA & SAHIN 148 samples Received: 30.06.2024
exhibited microscopic and macroscopic characteristics that closely Accepted: 17.08.2024
matched those of Rhodocybe asyae, initially described by Sesli & Keywords

Vizzini. The genetic sequence analysis revealed over 99% similarity Rhodocybe asyae
with R. asyae Sesli & Vizzini. This report represents the second New locality
recorded occurrence of K. asyae in Tirkiye and the third globally. Asia Minor

The study documents the collection site, geographical coordinates, Mycobiota

habitat observations, the collection date, etc. Furthermore, the Turkiye

research provides macroscopic photographs, microscopic illustrations
of the specimens, and detailed discussion, demonstrating the
reliability of the present findings.

Yeni Bir Lokasyonu Kesfedilen Rhodocybe asyae Ornekleri Uzerinde Taksonomik Caligmalar

OZET Mikoloji

Mantar 6rnekleri 2023 yilinda Dokuz Eyliil Universitesi Tinaztepe

Kampiisii'mden (Izmir-Tiirkiye) toplanmistir. Bu érnekler, morfolojik Aragtirma Makalesi
inceleme ve nrITS rDNA dizilemesine dayali filogenetik analizi

iceren kapsamli ve titiz bir degerlendirmeden gecirilmistir. DEU Makale Tarihgesi

AKATA & SAHIN 148 o6rnekleri, orijinal olarak Sesli & Vizzini Gelig Tarihi  :30.06.2024
tarafindan tamimlanan Rhodocybe asyae ile yakindan eslesen Kabul Tarihi :17.08.2024
mikroskobik ve makroskobik ozellikler sergilemistir. Genetik dizi

analizi de K. asyae Sesli & Vizzini ile %99'un tizerinde benzerlik Anahtar Kelimeler
gostermigtir. Bu rapor, K. asyaenin Tirkiye'de kaydedilen ikinci ve Rhodocybe asyae
Dinya’daki tgiincii kaydini temsil etmektedir. Calisma, cografi Yeni lokalite
koordinatlar, habitat gézlemleri, toplama tarihi ve benzeri bilgileri Kigciik Asya

de icermektedir. Ayrica, arastirma makroskobik fotograflar, Mikobiyota
orneklerin mikroskobik ¢izimleri ve bulgularin guvenilirligini Turkiye

gosteren ayrintili tartismalar sunmaktadir.
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INTRODUCTION range from pinkish to vinaceous cinnamon. The
The genus Rhodocybe, established by Maire (1926) as lamellae are attached in ways that range from adnate
a part of the Entolomataceae, is distinguished by its to decurrent, occasionally exhibiting slight notches
variable-shaped, often dull-coloured basidiomata, (Bas et al, 1988 Sun & Bau, 2023). The genus
which typically vary from conical to funnel-shaped produces a spore print varying from salmon to

with a central depression. The colours of the pileus brownish pink, and its basidiospores vary from
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globose to ellipsoid or tear-shaped, characterized by a
subtly nodulose or gently angular surface with
pustulate details. In the polar view, the basidiospores
are angular with 6-12 facets. Importantly, the genus
lacks clamp connections. Hymenial cystidia may be
absent or present as pseudocystidia with brightly
coloured contents or as hyaline leptocystidia
appearing as cheilocystidia and sometimes as
pleurocystidia (Baroni, 1981; Vizzini et al., 2018). The
genus members are primarily saprotrophic, thriving
in soil among debris and occasionally on decaying
wood. These species are found extensively across
temperate and tropical regions in the northern and
southern hemispheres. (Vizzini et al., 2016; Sesli &
Vizzini, 2017).

Originally categorized in 1981 by Baroni, the genus
Rhodocybe was organized into seven distinct sections,
including Claudopodes, Crepidotoides, Decurrentes,
Rhodocybe, Rhodophana, Rufobrunnea, and
Tomentosi. The Rufobrunnea section is distinguished
by its unique colouration, featuring shades of reddish-
beige, salmon pink, pinkish-brown, or ochre on the
pileus. Additionally, this section is noted for its
adnate to decurrent gills and the notable absence of
pseudocystidia (Vizzini et al., 2018). Further
research, including molecular studies, has validated
that this section is monophyletic, confirming its
natural classification within the genus (Kluting et al.,
2014; Sesli & Vizzini, 2017; Sun & Bau, 2023).

Around 50 species of the genus are recognized
globally (Sun & Bau, 2023), but only six have been
reported in Tirkiye (Sesli, 2021; Sesli & Vizzini,
2017; Sesli et al., 2020; Vizzini et al., 2018). Within
these, K. asanii Sesli & Vizzini and R. asyae Sesli &
Vizzini, belong to Rhodocybe sect. Rufobrunnea (Sesli
& Vizzini, 2017; Vizzini et al., 2018).

Rhodocybe asyae features distinctive -clitocyboid
basidiomata with exceptionally thin flesh. The species
is noted for its smooth, dish-shaped pileus that
exhibits a subtle salmon-pink hue. The lamellae are
decurrent, transitioning in colour from whitish to
light ivory, and may also have a hint of reddish beige.
The stipe is pruinose and cylindrical. It possesses
uniquely shaped basidiospores, which are ellipsoid to
broadly ellipsoid, slightly angular, and have a warty
texture. This species typically has two to four spored
basidia and shows diversity in the form of its
cheilocystidia (Sesli & Vizzini, 2017).

This study aims to enrich the knowledge of the rare
species K. asyae by reporting a newly discovered
location in Tirkiye, thus contributing to the species'
global distribution records.

MATERIALS and METHODS

The research employed a comprehensive approach,
combining morphological assessments with molecular
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methods to examine and categorize specimens
collected from Izmir province, Tirkiye. This study
involved a thorough macroscopic and microscopic
examination of the samples, which was enhanced by
analyzing ribosomal DNA (rDNA) sequences using
Internal Transcribed Spacer (ITS) sequencing
techniques.

Morphological Characterization

The collection of the specimens was followed by an
initial assessment of their macroscopic features and
environmental conditions at the collection site. The
samples were examined in detail using a binocular
light microscope (Euromex Oxion). To ensure the
reliability of the findings, each microscopic
characteristic was measured using 30 different
samples. 5% potassium hydroxide (KOH) and Congo

red were used to prepare the material for
examination.
For scanning electron microscopy (SEM), small

fragments of the fungal samples were mounted on
stubs using double-sided tape and coated with gold.
These samples were then analyzed using an EVO
40XVP SEM from LEO Ltd., based in Cambridge, UK,
operating at a 20 kV accelerating voltage.

The method for morphological identification of the
samples followed the detailed protocols outlined in
studies by Sesli & Vizzini (2017) and Aplin et al.
(2022). These research papers were crucial in guiding
the identification process and ensuring accuracy and
adherence to established scientific standards. After
accurately identifying the samples, they were
carefully preserved in the Fungarium at Ankara
University, Faculty of Science, Department of
Biology.

Molecular Characterization
Genomic DNA Isolation From Fungal Specimens

In the genomic DNA isolation method, 50 mg of dry
sporophore samples were mechanically powdered
with a mill grinder, placed in 1.5 mL microcentrifuge
tubes, and mixed with 700 pL of CTAB lysis buffer
(pH 8.0) containing 3% w vl cetyl trimethyl
ammonium bromide (CTAB), 1.4 M NaCl, 20 mM
EDTA, 100 mM Tris, 3% w v'! polyvinylpyrrolidone
(PVP), and 0.2% v v! JB-mercaptoethanol. The
samples were vortexed for 1 minute and incubated at
65 °C for 30 minutes. Following lysis, the samples
were centrifuged at 13.000 rpm for 10 minutes, and
500 uL of the supernatant was transferred to new
tubes. An equal volume of chloroform-isoamyl alcohol
(24:1) solution was added, vortexed briefly, and
centrifuged again at 13.000 rpm for 5 minutes. The
resulting supernatants were carefully transferred to
new tubes, mixed with an equal volume of cold
isopropanol, and stored at -20 °C for 30 minutes.



KSU Tarim ve Doga Derg 27 (Ek Say1 1), 124-132, 2024
KSU J. Agric Nat 27 (Suppl 1), 124-1320, 2024

Aragtirma Makalesi
Research Article

After this incubation, the samples were centrifuged at
13.000 rpm for 10 minutes to precipitate the genomic
DNA as pellets. The supernatants were discarded,
and the DNA pellets were washed twice with 70%
ethanol. Residual ethanol was removed by incubating
the DNA pellets at 60 °C. The partially dried DNA
pellets were dissolved in an appropriate volume of
nuclease-free distilled water. The concentration and
purity of the isolated genomic DNA were determined
spectrophotometrically using the Nanodrop Lite
(Thermo Scientific) device. The integrity of the DNA
was verified by agarose gel electrophoresis using a
TAE buffer (40 mM Tris-acetate 1 mM EDTA; pH 8.3)
with 0.8% agarose. Electrophoresis was performed at
a standard voltage of 5 volts per centimetre. Imaging
was done using a safe blue light transilluminator and
safe green dye. A 1 kb Plus DNA Ladder was the
DNA marker in the agarose gel electrophoresis.

PCR Amplification of the Internal Transcribed Spacer
(IT'S) rDNA Region and Determination of Nucleotide
Sequences for Molecular Phylogeny of the Specimens

Genomic DNA samples isolated from macrofungal
sporophores using the CTAB method were used as
templates to amplify the ribosomal DNA region (ITS)
for fungal molecular phylogeny studies. To prevent
the formation of undesirable primer dimers during
PCR, a hot start DNA polymerase enzyme was used.
The PCR reaction was performed in 200 upL
polypropylene tubes with a total volume of 50 pL. The
reaction mixture included 5 uLi of 10X DNA
polymerase buffer (containing 25 mM MgCls), 1 uL of
a deoxynucleoside triphosphate (ANTP) mixture (10
mM of each nucleotide), 300-400 ng of genomic DNA
template, 1 uL of each 10 pL sequence-specific
oligonucleotide primer, five units of DNA polymerase
enzyme, and enough nuclease-free dH20 to bring the

total volume to 50 uL. The sequences and melting
temperatures (Tm) of the oligonucleotide primers
used in PCR are provided in Table 1. PCR
thermocycling conditions were optimized based on the
Tm of each primer pair, the lengths of the amplified
gene regions, and their copy number in the genome.
The “Touchdown” approach was employed to
minimize undesirable primer dimer formation.

The general PCR conditions were 30 seconds at 95 °C,
15 seconds at 6550 °C (using the touchdown
approach), and 15-30 seconds at 72 °C for 35 cycles,
following an initial 2-minute denaturation step. The
extension time at 72 °C was adjusted according to the
length of the amplicon and the DNA polymerase
enzyme used. The reaction concluded with a final
extension step of 7 minutes at 72 °C. Thermal cycling
was conducted using the MiniAmp Plus Thermal
Cycler (Applied Biosystems). The resulting amplicons
were analyzed by electrophoresis in a 1% agarose gel
to assess the success and quality of the amplification,
indicated by the presence of a single band in the gel
and the absence of non-specific amplifications.
Agarose gel electrophoresis was performed as
described earlier. A GeneRuler 100 bp Plus DNA
Ladder (Thermo Scientific) was used as a size marker
for the DNA amplicons.

Amplicons of confirmed quality were then cleaned and
purified using the GeneJET Gel Extraction and DNA
Cleanup Micro Kit (Thermo Scientific) according to
the manufacturer's instructions. The concentration
and purity of the purified amplicons were measured
spectrophotometrically using the Nanodrop Lite
device. DNA sequencing was performed using the
Sanger dideoxy chain termination method. The same
oligonucleotide primers used for PCR were used to
sequence the amplicons. DNA sequence analysis of
the amplicons was outsourced to an external facility.

Table 1. Sequences and Tm temperatures of Oligonucleotide Primers Used in the PCR
Cizelge 1. PCR'da Kullanilan Oligontikleotid Primerlerin Dizileri ve Tm sicakliklar

LOCUS Primer Oligonucleotide Sequence (5-3) Tm Temperature (°C)
ITS ITS1 TCCGTAGGTGAACCTGCGG 62
ITS4 TCCTCCGCTTATTGATATGC 53

Molecular Phylogenetic Analyses of the Fungal
Specimen

Molecular phylogenetic analyses of the specimens
were conducted using MEGA-X software (https:
www.megasoftware.net) based on their nucleotide
sequences. The amplicon sequences were initially
analyzed with NCBI's Nucleotide BLAST (Basic Local
Alignment Search Tool) to identify similar sequences.
The sequences in the GenBank DNA database that
showed the highest similarity to the analyzed
amplicon sequences were selected as the ingroup for
phylogenetic analyses. Additionally, sequences from
distantly related macrofungi that did not show
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similarity to the analyzed amplicon sequences were
chosen as the outgroup for the analyses.

The sequences were first aligned with the ingroup
and outgroup sequences using the MUSCLE (Multiple
Sequence Comparison by Log-Expectation) algorithms
to construct a phylogenetic tree. The most appropriate
nucleotide substitution model was then determined,
and phylogenetic trees were constructed using the
Neighbor-Joining algorithm. To assess the reliability
of the tree branches, 1000 bootstrap replicates were
applied.
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RESULTS

The specimens collected from Dokuz Eylil University
Tinaztepe Campus were identified as Rhodocybe

asyae. This species was Dbriefly described,
encompassing macroscopic and microscopic
characteristics observed in the samples. The

documentation includes the collection date, the
precise location of the samples, habitat descriptions,

geographic coordinates, and unique collection
identifiers. Macroscopic photos, illustrations of
microscopic  structures, and Scan

.
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Figure 1. Rhodocybe asyae: a-d bamdimta (al bars: 10 mm)
Sekil 1. Rhodocybe asyae- a-d basidiomata (dlgekler: 10 mm)

Figure 2. Rhodocybe asyae a-d. basidiospores (SEM), (scale bars: 200 nm)

Microscope (SEM) images of the basidiospores were
also provided.

Taxonomic overview

Basidiomycota R.T. Moore

Agaricales Underw.

FEntolomataceae Kotl. & Pouzar

Rhodocybe asyae Sesli & Vizzini (2017), (Figure 1-3).
Sesli & Vizzini (2017) thoroughly characterized the
type specimens.

Sekil 2. Rhodocybe asyae: a-d. sporlar (SEM), (6lgekler: 200 nm)
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Figure 3. Rhodocybe asyae: a. basidiospores, b. basidia, c. basidioles, d. cheilocystidia, e. subhymenium, f. hyphae
of the hymenophoral trama, g. pileipellis, h. stipitipellis (scale bars: 10 pm).

Sekil 4. Rhodocybe asyae- a. basidiosporlar, b. bazidiyumlar, c. bazidiyoller, d. keylosistidyumlar, e.
subhimeniyum, f. himenoforal trama hifleri, g.pileipellis, h. stipitipellis (6lcekler:10 um).
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Macroscopic and microscopic features

Habit tricholomatoid. Pileus 15-30 mm broad, convex
at first, soon convex to the plane, slightly depressed
in the centre, salmon pink with ivory to beige hue,
paler pinkish towards the margin, reddish brown in
the centre, dry, smooth, slightly hygrophanous.
Margin slightly inrolled when young, soon plane,
ivory to beige. Lamellae are adnate to subdecurrent,
whitish, light ivory to beige orange, fragile and
regular. Stipe 25-30 X 5 mm, cylindrical, hollow,
intensely pruinose at apex, typically tapering towards
base, light pinkish to light orange-brown, and with a
white-tomentose bulb. Odor and Taste not distinctive.
Flesh thin, whitish to ivory or grayish-beige.
Basidiospores (4-)4.5-7.5 (-8) x (3-)3.2-5.3(-5.6) um
including apiculus [(n = 30), Q = 1.18-1.45 Qav =
1.39], ellipsoid to broadly ellipsoid and subangular in
profile view, containing tiny droplets or granules,
hyaline, and inamyloid. Basidia 24-32 x 6.5-9 um, 2—
4 spored, slenderly clavate, thin-walled, and has 3-5
um long sterigmata. Basal clamp not observed.
Basidioles similar to basidia and18-25 X 4.5-6.5 um.
Subhymenium ranges from lobed and rounded to
nearly spherical, broadly elliptical, and occasionally
even angular, 4.5- 7 X 5.5-9 um. Hymenophoral trama
regular, consisting of cylindrical and septate hyphae,
measuring 6.5-12.5 pm broad. Pleurocystidia not
observed. Cheilocystidia rarely observed, 18-24 X 4—6
um, slenderly cylindrical to slightly subclavate and
thin-walled. Pileipellis is a cutis comprising two
distinct layers: A thin upper layer of narrow, 3—4.5
um cylindrical hyphae and a thicker lower layer
consisting of multicellular structures of 6.5-10 pm
broad. Stipitipellis is a cutis comprising cylindrical,
septate, and thin-walled, 4-8 pum broad hyphae.
Clamp connections not observed.

Ecology and distribution: The species was described
from Tiirkiye (Trabzon) and recorded in the United
Kingdom (East Sussex). It usually grows singly or in
small groups within coniferous forests, including pine,
spruce, and fir trees. It is often found amid fallen pine
needles and grass tufts, predominantly emerging
during autumn (Sesli & Vizzini, 2017; Aplin et al.,
2022).

Material examined: TURKIYE— Izmir, Dokuz Eyliil
University Tinaztepe Campus, under Turkish pine
(Pinus brutia Ten), 210 m, 38° 22' 13" N, 27° 12' 43"
E, 01.12.2023, DEU AKATA & SAHIN 148 (nrITS
rDNA sequence GenBank accession number:
PP944722.1).

Evolutionary History of DEU AKATA & SAHIN 148

The evolutionary lineage of specimen DEU AKATA &
SAHIN 148 was examined based on its nrITS rDNA
sequence, which was obtained using standard
molecular techniques and archived in the NCBI
GenBank under accession number PP944722.1. To
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explore its evolutionary relationships, nrITS rDNA
sequences from various members of the Rhodocybe
genus were selected for comparison, with Zuber
melanorufum's nrITS rDNA sequence serving as an
outgroup. Molecular phylogenetic analysis identified
ten distinct clades, including Clade 1, which
contained different isolates of Rhodocybe asyae and
DEU AKATA & SAHIN 148. The remaining clades
(Clade 2-10) included other Rhodocybe species. T.
melanorufum formed a separate branch, confirming
its role as the outgroup. BLAST analyses showed over
99% similarity between the nrITS rDNA sequences of
DEU AKATA & SAHIN 148 and various isolates of R.
asyae. Phylogenetic analyses confirmed the close
relationship between DEU AKATA & SAHIN 148 and
R. asyae, with bootstrap branch support validating
the reliability of their grouping.

DISCUSSION and CONCLUSION

The genetic diversity of fungal species exceeds their
morphological diversity, prompting the integration of
genetic information with traditional morphological
methods for more precise species identification.
Various genetic markers, such as rRNA gene regions
like nrITS, nrSSU, and nrLSU, as well as protein-
coding gene sequences, have Dbeen utilized in
molecular systematic studies for decades (Raja et al.,
2017; Akata et al., 2023; 2024a; 2024b; Altuntas et
al., 2021). The ITS region stands out in fungal
molecular taxonomy, offering valuable insights. High-
throughput sequencing technologies and
bioinformatics tools have advanced whole genome
comparisons and phylogenomic analyses among
fungal taxa, potentially replacing molecular
phylogenetic analyses based on a few marker genes
(Marian et al., 2024). In the present study, nuclear
ITS rDNA sequences were employed for the molecular
identification of DEU AKATA & SAHIN 148,
revealing a similarity of over 99% with the specimen
(GenBank ID: PP944722.1) and R. asyae (Figure 4).

Rhodocybe asyae, species within  Section
Rufobrunnea, shares several morphological and
ecological traits with its close relatives. Notably, it
exhibits similarities to species such as K. asanii E.
Sesli & Vizzini, R. fusipes Silva-Filho, D.L. Komura &
Wartchow, K. fumanellii R.J. Ferrari, Vizzini & Fellin
and R. subasyaeT. Bau & Y.L. Sun.

Rhodocybe asanii shares similar habitats (pine,
spruce, and fir) and several characteristics with Z.
asyae, including a small pileus size (20-45 mm) and
similar size of basidia (20-30 X 7-8 pum) and
basidiospores (5.4—6.8 x 3.9-4.9 um). Both species
exhibit a change in the surface color of the pileus
upon aging or when damaged. Despite these
similarities, K. asanii is distinct in its tricholomatoid
morphology. The pileus of K. asanii, described as light
ivory to beige-red, displays a range of shapes from

a
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convex to plane or even irregular and is notably
fragile. The lamellae are adnexed to sinuate and
transition from whitish to reddish beige, with a
tendency to become more reddish when injured. The
stipe of R. asanii is pruinose, contributing to its
unique textural qualities and lack of cheilocystidia
(Sesli & Vizzini, 2017).

R. fumanellii is recognized by its solid, tricholomatoid
basidiomata, vibrant reddish-brown tinges, and

closely spaced adnate lamellae. Microscopically, it
stands out due to its long cheilocystidia (35-95 X 3—
6.5 mm) and its ellipsoid basidiospores. Caulocystidia
are also present. K. fumanellii has larger basidiomata
(pileus: 35-100 mm and stipe: 40-70 X 5-15 mm).
Additionally, this species has rhizomorphs at the
stipe base and 4-spored basidia and usually grows
among the leaf litter under deciduous trees (Vizzini et
al., 2018).

Rhodocybe asyae KATO Fungi 3640 from TYPE material (NR 154443.1)
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Rhodocybe nuciolens isolate CA FUNDIS iNaturalist 191794660 (PP826388.1)
Rhodocybe roseiavellanea isolate OMDL K. Canan iNaturalist 125830572 (PPB50330.1)
FLAS-F-69250 (0Q725160.1)
Rhodocybe roseiavellanea strain PBMA0SE (TENN) (MFE86525.1)
Rhodocybe roseiavellanea voucher FLAS-F-71316 (OR239767.1)
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Rhodocybe tugrulii isolate IMG-7316 (MG050105.1)
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Figure 4. The phylogenetic tree, constructed using the nrITS rDNA region and the Neighbour Joining algorithm
with the T92+G nucleotide substitution model, reveals the evolutionary relationships among 40 fungal
specimens. Confidence levels were indicated by assigning bootstrap rates (>50) to each branch. The
sequences used in constructing the tree were obtained from the NCBI GenBank, except DEU AKATA &
SAHIN 148. Additionally, Tuber melanorufum was included in the phylogenetic tree as the outgroup
representative. A GenBank accession number accompanies each sequence, and a scale bar in the lower
left corner represents a genetic distance of 0.20.

Sekil 4. nrITS rDNA bolgesi ve T92+G niikleotit yerini alma modeli ile Komsu Birlestirme algoritmasi
kullanilarak olusturulan filogenetik aga¢, 40 mantar oOrnegi arasindaki evrimsel iliskileri ortaya
koyuyor. Giiven seviyeleri, her subeye onylikleme oranlar1 (>50) atanarak belirtildi. Agacin
olusturulmasinda kullanilan diziler, DEU AKATA & SAHIN 148 hari¢, NCBI GenBank'tan elde edildi.
FEk olarak Tuber melanorufum, dis grup temsilcisi olarak filogenetik agaca dahil edildi. Agagtaki her
diziye ait GenBank erisim numaras: belirtilmis ve sol alt kosedeki olcek ¢ubugu 0.20'lik genetik

mesafeyi temsil etmektedir.
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Rhodocybe fusipes are distinguished by their orange
to red colored pileus and prominently expansive
umbonate center. Its lamellae are white, adnate to
slightly decurrent, close or crowded, and sometimes
forked. The stipe transitions from white to a subtle
sordid orange and is characterized by a tapering that
culminates in a distinctively fusiform base. It
produces subglobose to broadly ellipsoid basidiospores
and differs with the absence of cheilocystidia.
Pileipellis is similar to a cutis and additionally, .
fusipes lacks hymenial pseudocystidia and clamp
connections. The central stipe of this species displays
a reddish hue. It is found in the biodiverse
Amazonian forests, which are rich in families such as
Lecythidaceae,  Sapotaceae,  Burseraceae, and
Fabaceae members but do not include coniferous
trees. K. fusipes can be distinguished from R. asyae
with the color of pileus, larger stem, unique spore
morphology, and the absence of cheilocystidia (Silva-
Filho et al., 2020).

R. subasyae differs from orange-white to beige-red
and 19-25 mm pileus. It grows under the canopy of
mixed forests composed of pine, larch, and oak trees.
It is distinguished with sinuate to adnate lamellae,
ellipsoid to broadly ellipsoid, and 5.4-6.8 X 3.9—4.9
um basidiospores. Its lamellae range from adnexed to
sinuate. The stipe i1s 22-37 X 5-7 mm, cylindrical,
fibrillose, and orange-white and with white
rhizomorphs. Cheilocystidia are 22.4-28.2 X 3.9-6.8
um, slenderly clavate, and occasionally branched
(Sesli & Vizzini, 2017; Sun & Bau, 2023).

In the study conducted by Sesli and Vizzini (2017),
the morphological traits of Rhodocybe asyae samples
are thoroughly documented, detailing specific
features of wvarious macroscopic structures, the
properties, and dimensions of basidiospores, basidia,

cheilocystidia, and other microscopic structures in the
hymenium, pileus, and stipe. Similarly, Aplin et al.
(2022) described some macroscopic structures and the
properties and dimensions of basidiospores and
basidia. Table 2. compares the specimens of R. asyae
analyzed in the present study with those documented
by Sesli and Vizzini (2017) and Aplin et al. (2022).
This table thoroughly details the dimensions of
various macroscopic and microscopic structures
observed in the presented samples, providing a
comprehensive overview of their measurements. The
detailed comparison highlights the similarities and
differences in measurements and characteristics
between the present study's samples and those of the
type specimens and the specimens analyzed by Aplin
et al. (2022).

The comparative analysis of the macroscopic and
microscopic features of K. asyae specimens with those
documented by Sesli & Vizzini (2017) and Aplin et al.
(2022) highlights a significant degree of congruence,
particularly regarding dimensional attributes. This
consistency reinforces the reliability of these
characteristics as critical identifiers for the species.
However, the present findings also reveal some
notable discrepancies. Specifically, the habit of the
present specimens diverges from the previously
reported descriptions. While Sesli & Vizzini (2017)
characterized the type specimen as having a different
habit (clitocyboid), the present specimens exhibit a
distinct tricholomatoid habit. This variation in habit
could suggest potential intraspecific diversity or
environmental influences affecting morphological
expression. Additionally, the analysis of microscopic
features aligns with previous studies, further
validating the species identification.

Table 2. Comparison of various measurements of the morphological structures of Rhodocybe asyae
Cizelge 2. Rhodocybe asyae'nin morfolojik yapilarinin ¢esitli ol¢iimlerinin karsilastirilmasi

Aplin et al. (2022)

Current study

Dimensions Sesli and Vizzini (2017)
Habit clitocyboid
Pileus 10-30 mm broad
Stipe 25-30 X 25 mm

(4.8-)5-7(-8) x 4-5(-5.5) um
Q=1.1-1.4, Qav=1.3

Basidiospores (average)
Basidiospores (Q-values)

Basidia 20-30 X 6.5-8.5 um
Sterigmata 3-8 um long
Cheilocystidia 20-30 X 4-6 pm
hymenophoral trama 6-15 pm broad
(hyphae)

3-5 pm broad
6—12 pum broad
7—-16 um broad

Pileipellis (upper layer)
Pileipellis (lower layer)
Stipitipellis

up to 35 X 5 mm

5.2-6.8 x 3.56—4.6 pm

tricholomatoid
15—-30 mm broad
25-30 X 5—7 mm
(4-)4.5-7.5 (-8) x (3-)3.2-5.3(~5.6) um
Q=1.18-1.45 Qav =1.39
24-32 X 6.5-9 pm
3-5 4 m long
18-24 X 4-6 um
6.5-12.5 um broad

not provided

up to 35 mm

not provided
not provided
not provided
not observed

not provided

3—4.5 um broad
6.5-10 um
4-8 pum broad

not provided
not provided

not provided
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