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Abstract: Basidiomata of Tricholomella constricta (Fr.) Zerova ex Kalamees belonging to
Lyophyllaceae are collected from Halkali-istanbul and studied using both morphologic and
molecular methods. According to the classical systematic the genus Tricholomella Zerova ex
Kalamees contains more than one species, such as T. constricta and T. leucocephala. Our studies
found out that the two species are not genetically too different, but conspecific and a new
description is needed including the members with- or without annulus. In this study, illustrations,
a short discussion and a simple phylogenetic tree are provided.
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istanbul, Halkalr’'dan toplanan bazidiyomalara gére Tricholomella
constricta (Lyophyllaceae) nin taksonomi ve yayilisina katkilar

Oz: Lyophyllaceae ailesine ait Tricholomella constricta (Fr.) Zerova ex Kalamees'in
istanbul-Halkalr'dan toplanan bazidiyomalari hem morfolojik ve hem de molekiiler yéntemlerle
calisiimistir. Klasik sistematige gore Tricholomella Zerova ex Kalamees genusu, T. constricta ve
T. leucocephala gibi birden fazla tir icermektedir. Caligmalarimiz, bu iki tiriin genetik olarak
birbirinden ¢ok da farkli olmadigini, ayni tir icerisinde oldugunu ve annulus igeren ve de
icermeyen turleri icerisine alan yeni bir deskripsiyon yapilmasi gerektigini ortaya ¢ikarmistir. Bu
calismada arazi ve laboratuvar resimleri, kisa bir tartisma ve basit bir soyadaci verilmistir.

Anahtar kelimeler: Fungal taksonomi, ITS, Sistematik, Turkiye

Introduction

Tricholomella Zerova ex Kalamees is monotypic
and looks near to Tricholoma; saprotrophic on soil in
forests and meadows in summer to autumn (Kalamees,
2004; Kirk et al., 2008). Basidiomata tricholomatoid;
pileus convex to plane, smooth, cottony-tomentose, white
to pale brownish, often olivaceous, yellowish to greyish.
Lamellae emarginate to almost free, whitish. Stem
whitish, smooth, tapered, fibrillose and dry. Veil whitish,
membranous; smell and taste farinaceous. Basidiospores
broadly ellipsoid to ovoid, typically echinulate; basidia
siderophilous; cystidia absent; clamps present and
pileipellis a cutis (Knudsen and Vesterholt, 2008).
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The aim of this study is to contribute to the
taxonomy and distribution of Tricholomella (Fr.) Zerova ex
Kalamees. We aimed to found out the genetic similarity of
Tricholomella constricta (Fr.) Zerova ex Kalamees and T.
leucocephala (Bull.) Zerova ex Bon.

Materials and methods

Basidiomata were detected, photographed and
collected from Halkali-istanbul on 23.12.2018 and
22.01.2019. Floristic elements, mycorrhizal relationships
were noted in the field; sectioned from the pileus, lamellae
and stipe; mounted in concentrated ammonia,
subsequently stained with Congo red and later examined
under Zeiss A2 Axio Imager trinocular research
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microscope. Micro-slides of the pileipellis, basidia and the
basidiospores were obtained and at least 25
measurements were made for each structures
(Clémencon, 2009). Dried voucher specimens are kept at
a personal fungarium of the Fatih Faculty of Education in
the Trabzon University, Trabzon, Turkey. Morphological
findings have been confirmed by the molecular analysis
(ITS, GenBank code: MK957138) and a phylogenetic tree
was produced. Total DNA was extracted from a dry
specimen employing a modified protocol based on Murray
and Thompson (1980). PCR reactions (Mullis and
Faloona, 1987) included 35 cycles with an annealing
temperature of 54 °C, using primers ITS1F and ITS4
(White et al., 1990, Gardes and Bruns, 1993) to amplify
the ITS rDNA region. PCR product was checked in a 1%
agarose gel, and sequenced with primer ITS4. The
chromatogram was checked searching for putative
reading errors, and these were corrected. BLAST
(Altschul et al., 1990) was used to select the most closely
related sequences from the International Nucleotide
Sequence Database Collaboration (INSDC) public
databases. Sequences came mainly from Hofstetter et al.
(2002), Consiglio et al. (2011), and Bellanger et al. (2015).
Sequences first were aligned in MEGA 5.0 (Tamura et al.,
2011) software with its Clustal W application and then
corrected manually. The final alignment included 324/604
variable sites. The aligned dataset was loaded in
MrBayes 3.2.6 (Ronquist and Huelsenbeck, 2003), where
a Bayesian analysis was performed (model GTR+G, two
simultaneous runs, six chains, temperature set to 0.2,
sampling every 100th generation) until convergence
parameters were met after 0.42 M generations, standard
deviation having fell below 0.01. Finally, a full search for
the best-scoring maximum likelihood tree was performed
in RAXML (Stamatakis, 2006) using the standard search
algorithm (GTRMIX model, 2000 bootstrap replications).
Significance threshold was set above 0.95 for posterior
probability (PP) and 70% bootstrap proportions (BP).

Taxonomy

Lyophyllaceae

Tricholomella constricta (Fr.) Zerova ex Kalamees,
Persoonia 14 (4): 446 (1992) [Syn. Agaricus constrictus
Fr. = Armillaria constricta (Fr.) Gillet = Calocybe constricta
(Fr.) Kihner ex Singer = Echinosporella constricta (Fr.)
Contu = Gyrophila constricta (Fr) Quél. = Lepiota
constricta (Fr.) Quél. = L. constricta (Fr) Rea =
Lyophyllum constrictum (Fr.) Singer = Melanoleuca
constricta (Fr.) Métrod= Tricholoma constrictum (Fr.)
J.E.Lange = T. constrictum (Fr.) Ricken= Tricholomella
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constricta (Fr.) Zerova = T. constrictum (Fr.) Zerova ex
Kalamees = T. constrictum (Fr.) Zerova]

Pileus 50-70 mm, convex to expanded or plane;
sometimes slightly whitish, grey-yellowish on drying;
umbo indistinct, sometimes umbilicate, slightly depressed
when old, dirty, surface not very smooth, rough,
sometimes partially eaten by insects. Lamellae crowded,
white, broad. (L = 80-100, | = 2-5). Stipe 50-80 x 5-30 mm,
cylindrical, generally curved; tapering towards the base,
white, solid to stuffed, pruinose. Context white (Figure 1).
Basidiospores strongly echinulate and typically elliptical,
(8.1)8.5-10(10.5) x (5.3)6-6.7(7.3) ym, on average 9.3 x
6.3 um (n = 50). Basidia clavate, 30-35 x 8-12 um,
generally 4- spored, rarely 2- spored. Cystidia absent.
Pileipellis consists of an epicutis made up of 4.5-10.8 ym
wide parallel hyphae with encrusting (Figure 2).
Morphological findings are accordance with ITS
sequence.

Specimens examined

Turkey, istanbul, Halkali, plantation, 23.12.2018,
41°02'45.44" N, 28°47'38.54" E, 100 m alt., Aytac 026a;
22.01.2019, 41°02'45.57" N, 28°47' 39.02" E, Ayta¢ 026b,
larch, spindles, needle tree, cherry laurel, bay tree.

Discussion

According to the traditional systematic based on
the morphology, Tricholomella is not monotypic, but
contains more than one species, such as T. constricta and
T. leucocephala (Bon, 1999). T. constricta differs from T.
leucocephala with the presence of a simple membranous
annulus. Our studies found out that the two species are
not genetically too different, but conspecific and a new
description is needed including the members with- or
without annulus. Before the present study Tricholomella
constricta (Fr.) Zerova ex Kalamees was collected from
Sarikamis Allahukeber Mountains National Park (Kars)
and studied according to morphological methods (Akcay,
2019). Our collection is from istanbul-Halkali; identified
according to both molecular (Figure 3) and morphological
methods and is the second record for the Turkish mycota
(Keles et al., 2014; Sesli and Denchev, 2014; Dogan and
Kurt, 2016; Akata et al., 2018). The pileus of the collection
from Istanbul is 50-70 mm, whitish, grey-yellowish,
umbilicate, slightly depressed around the center when
old. The pileus of the collection from Sarikamis
Allahuekber mountains is 20-60 mm, silky white,
yellowish or greyish. The stipe of our collection is 50-80 x
5-30 mm, cylindrical, generally curved; tapering towards
the base, white, solid to stuffed, pruinose. The Sarikamis
collection has 20-55 x 10-15 mm, white, slightly floccose-
fibrilose, cylindrical or slightly tapered stipe.
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Basidiospores of our collection are strongly echinulate collection are hyaline, ellipsoid to oval and distinctly
and typically elliptical, 8.5-10 x 6-6.7 ym and the basidia echinulate, 7-10 x 5-6 ym, while the basidia slenderly
clavate, 30-35 x 8-12 ym. The basidiospores of the other clavate and 25-35 x 6-8 um (Akcay, 2019).

Figure 1. Tricholomella constricta: a, b and c. basidiomata (scale bars: 30 mm).
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Figure 2. Tricholomella constricta: a. basidia, b and c. basidiospores (scale bars: 10 um).
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GU373512 Entoloma sinuatum
1.00/100 —— NR 156303 Calocybe convexa
0.96/85 L AF357029 Calocybe ionides
100/200 — KP192581 Lyophyllum leucophaeatum
L AF357032 Lyophyllum leucophaeatum
MG890393 Asterophora parasitica
AF357038 Asterophora parasitica ASTEROPHORA
AF357037 Asterophora lycoperdoides
1.00/86 AF357044 Tephrocybe palustris
1.00/99 L AF357043 Tephrocybe palustris
AF357042 Tephrocybe gibberosa
AF357040 Tephrocybe tylicolor
0.95/94 |y KP192642 Tephrocybe tesquorum
0.94/991 KP192558 Lyophyllum plexipes
AF357049 Lyophyllum semitale
KP192562 Lyophyllum aemiliae
KP192627 Lyophyllum infumatum LYOPHYLLUM
qo/100 L KP192612 Lyophyllum macrosporum
L00/85 EF421105 Hypsizygus ulmarius
4‘1MH444819 Hypsizygus marmoreus HYPSIZYGUS
KP192620 Hypsizygus tessulatus
AF357045 Tephrocybe inolens
KP192629 Tephrocybe boudieri
KP192593 Tephrocybe ozes MYOCHROMELLA
KP192576 Tephrocybe fibrosipes
KP192549 Tephrocybe ochraceobrun
HE649949 Ossicaulis lignatilis
L L00/100 KY411962 Ossicaulis yunnanensis
0.99/1;|;[

CALOCYBE

1.00/96

0.98/74

SPHAGNURUS

1.00/96

SAGARANELLA

1.00/99
1.00/99

-

1.00/99

0.98/80

1.00/100

DQ825426 Ossicaulis lignatilis OSSICAULIS

MG874709 Ossicaulis lachnopus
EU571227 Tricholomella constricta
JN790692 Tricholomella leucocephala
JN790691 Tricholomella constricta
JF907769 Tricholomella constricta TRICHOLOMELLA
ALV19629-Aytac 026-T. constricta
DQ825429 Tricholomella constricta
1.00/100 L AF357036 Calocybe constricta
EU708340 Blastosporella zonata

1.00/99

00273 UDB014227 Tephrocybe sp.
JF519534 Uncultured Tephrocybe TEPHROCYBE
1.00/99 EU669249 Tephrocybe rancida
0.95/82L EU697260 Tephrocybe rancida
——— AF321367 Termitomyces striatus
1.00/100 EF636908 Termitomyces sp.
EF636905 Termitomyces sp.
-99/87 FJ769409 Termitomyces sp.
0.97/59 AF321372 Termitomyces sp. TERMITOMYCES
AB051880 Termitomyces sp.
AB073517 Termitomyces sp.
09/77 AF321375 Termitomyces sp.
— 1.00/99 .- EF636912 Termitomyces sp.

0.05

Figure 3. 50% Majority rule consensus ITS rDNA phylogram of selected genera of the family Lyophyllaceae obtained in
MrBayes from 3150 sampled trees. Nodes were annotated if supported by >0.95 Bayesian PP (left) or >70% ML BP

(right).
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