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A new for Russia species of Lepiota (Agaricaceae, Basidiomycota)
from the Republic of Altai
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Abstract. Lepiota farinolens is recorded for the first time for Russia and North Asia on the basis
of its collection from the Republic of Altai. Morphological description, data on its ecology and dis-
tribution are provided. The analysis of morphological features shows some insignificant differences
of L. farinolens sample from the Republic of Altai from known European materials from France and
Spain: the lack of the farinaceous smell and the presence of the 2-spored basidia.
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Pesiome. [Ipusozpgarca mopdosnornyeckoe onucanue, dhororpaduu Ma0J0BbIX TEJT U MUKPO-
cTpyKTyp HoBoro ausi Poccun u Ceseproit Asuu suga Lepiota farinolens ws Peciybauku Anraii, a
TaKIKe CBeleHUst 00 ero 9KOJIOMUU 1 MeCTOHAXOKieHUU. CPaBHUTEIbHBIN aHaIN3 MOP(hOTIOrMIeCKIX
NPU3HAKOB MOKa3aJl HEKOTOPbIE HeCyllecTBeHHbIE OTInYust obpasua L. farinolens wa Pecnybinku
Aurrait ot orricaHuii Buja 1o esporieiickum Matepuasiam us Mpaniuu u Vicnianun: otcyTeTBIE Myd-
HOTO 3allaxa U IPUCYTCTBUE 2-CIIOPOBBIX Ga3u/IHil.

Kmouesble cioBa: Agaricaceae, Basidiomycetes, Lepiota farinolens, Ovisporae, arapukonmbie
6GasuaMOMUIIEThI, TakcoHoMus, 3anaaras Cubupb.

The genus Lepiota (Pers.) Gray (Agaricaceae, Agaricales, Basidiomycota) has a
worldwide distribution and is highly diverse (Pegler, 1972; Vellinga, 2003; Kirk et al.,
2008). Morphological and molecular studies have shown that Lepiota forms a monophy-
letic group together with Cystolepiota Singer, Echinoderma (Locq. ex Bon) Bon, Mela-
nophyllum Velen., and Pulverolepiota Bon (spores white, rarely green, never with a germ
pore, trama regular, pileus covering hymenidermal, epithelial, cutis-like, or trichodermal,
clamp-connections present in most species, habit agaricoid, very rarely secotioid) (Vel-
linga, 2004). These white-gilled mushrooms are not well-studied in Siberia (Asian Rus-
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sia) and a full revision of Lepiota species in the region has not been conducted. By now,
nearly 20 species of lepiotaceous fungi have been reported for the Western Siberia (Lebe-
deva, 1949; Kovalenko, 1992; Karatygin et al., 1999; Perova, Gorbunova, 2001; Gorbu-
nova, 2012, 2018; and others). In the current research of agaricoid fungi of the Republic of
Altai unknown in Russia a species from sect. Ovisporae (J. E. Lange) Kuhner of the genus
Lepiota was found. This section is morphologically characterized by ellipsoid spores and a
trichodermal pileus covering. Two subsections are established based on structure and size
of the pileus elements: subsect. Helveolinae Bon et Boiffard with a trichoderm made up
of long pileus elements only, while subsect. Felininae Bon consists of long and basal short
elements (Candusso, Lanzoni, 1990; Vellinga, 2001, 2003). The subsect. Helveolinae in-
cludes European species Lepiota brunneoincarnata Chodat et C. Martin, L. farinolens Bon
et G. Riousset, L. paroannulata (Lasch) Gillet, L. subincarnata J. E. Lange, the tropical
species L. elaiophylla Vellinga et Huijser and species from Pakistan L. himalayensis Khalid
et Razaq, L. lahorensis Qasim et Khalid, L. vellingana Nawaz et Khalid (Bon, 1992; Vel-
linga, 2001; Razaq et al., 2012; Nawaz et al., 2013; Qasim et al., 2016).

Material and methods

The material for this study was collected in 2015 in the Republic of Altai, on the
territory of the Kosh-Agachsky District, near the village Chagan-Uzun, in the dry
short-tussock grassland steppe, at an altitude of 2200 m a. s. 1.

Macroscopic descriptions are based on the observations made from fresh material.
Microscopic structures were observed in preparations of parts of dried basidioma-
ta mounted in 3% KOH or 1% Congo Red in 10% NH,OH. All measurements were
performed in 3% KOH, color reactions — with Melzer’s reagent. Basidiospore were
measured without the hilar appendix. In those measurements, Q refers to the length
divided by the width of an individual spore. Forty five individual spores were mea-
sured from a single sample. Mean L represents the mean length, mean W represents
the mean width, and mean Q represents the mean of the length divided by the width
of all basidiospores measured. Specimens are deposited in the M. G. Popov Herbarium
(NSK) at the Central Siberian Botanical Garden of the Siberian branch of the Russian
Academy of Sciences (CSBG SB RAS, Novosibirsk, Russia).

Scanning electronic microphotographs (SEM) were taken using a Carl Zeiss EVO-
40 XVP in the Science Center of the CSBG SB RAS. Microscopic measurements were
carried out in the specialized program Scandium 5.0.

Results and Discussion

A Lepiota species with oblong spores, clavate cheilocystidia and elongated pileus
elements — features that are typical for the subsect. Helveolinae, section Ovisporae, was
discovered. The research on the members of the subsection resulted in identification
of the specimen as Lepiota farinolens. This species was described in 1992 from France
(Bon, 1992) and until now was known only in Europe from France, Spain, and Greece
(Bon, 1992; Salom, Siquier, 2001; Loizides, 2016). Below a description of the species is
presented, based on the analysis of the specimen collected in the Republic of Altai.
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Lepiota farinolens Bon et Riousset, 1992, Docums Mycol. 22(85): 65. (Plate T)

Pileus 0.5-2.5 ¢cm diam., hemispherical, broadly convex to plano-convex, with ob-
tuse central disc, sometimes centrally depressed, with cracked skin; margin smooth or
wavy; surface dry, white with pinkish to pinkish brown appressed small scales on white
background on central disc or across the surface, fading towards margins; sometimes
splitting open at maturity, with remnants of cortina. Context thin, white. Lamellae
free, moderately crowded, white, ventricose, with 2—3 tiers lamellulae, with denti-
culate edge. Stipe 0.5-1.7 x 0.1-0.2 cm, central, cylindrical, sometimes thinned or
curved at the base, pale pink to pinkish brown below annulus or annular zone, white
at the apex, hollow, surface smooth to white fibrillose, with white annulus or fibrillose
annular zone. Odor and taste not recorded.

Basidiospores 5.5-9.6 X 3.4-5.8 ym, avL x avW = 7.0 X 4.7 ym, Q = 1.4-1.6;
avQ = 1.5; ellipsoid to ovoid, colourless, reddish brown in Melzer’s reagent, dextri-
noid, smooth, thin-walled. Basidia 28.5-35.1 x 8.5-10.8 um, 4-spored, occasionally
2-spored, subclavate to clavate, hyaline, thin-walled. Pleurocystidia absent. Chei-
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Plate 1. Lepiota farinolens (1006663 NSK).
1 — basidiocarps; 2 — habitat; 3 — basidiospores; 4 — 2-spored basidia.
Scale bars: 7— 1 c¢cm; 3, 4 — 2 pm.
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locystidia 20.8—-25.5 x 6-7.5 um, hyaline, thin walled, subclavate. Pileus covering
a trichoderm, erect or ascending, hyaline to light brown, without internal septa
or, more rarely, with an internal, non-clamped septum, clamped terminal elements,
70—175 % 9.5—-15.0 pum, cylindrical to slightly widened, with thickened apices, without
any shorter elements at the base. Clamp connections present in all tissues.

Solitary or scattered; growing on soil in dry short-tussock grassland steppe.

Specimen examined: Russia, Republic of Altai, Kosh-Agachsky district, near village Cha-
gan-Uzun, dry short-tussock grassland steppe, on soil, 50°04'03"N, 88°14'33"E, 2200 m a. | t., 21 VI
2015, Gorbunova (Iopéynosa), 1006663 NSK.

The specimen of Lepiota farinolens from the Republic of Altai is characterized by
rather small basidiomata with pinkish to pinkish brown pileus, a trichodermal pileus
covering composed of light brown to hyaline and elongated clavate elements, oblong
spores, and clavate cheilocystidia. Our sample is similar to a type specimen of L. fa-
rinolens, collected from grassy localities in southern France (Bon, 1992), which has a
small pale cream-pinkish pileus 0.7-3.5 cm diam., as well as an annulus on a white or
pale pinkish smooth or fibrillose stipe. The farinaceous smell, which is characteristic of
the species and especially distinct after rubbing of the basidiocarps (Bon, 1992), was
not mentioned in the sample from the Republic of Altai. The presence or lack of the
characteristic smell in specimens of L. farinolens remains to be subject of the future
research. Moreover, 2-spored basidia were observed only in the samples from the Re-
public of Altai. The presence of a small amount of 2-spored basidia is not a distinctive
feature for differentiation of this species. Possibly these differences resulted from pecu-
liarities of the habitats of the L. farinolens. The species in the Republic of Altai grows
in alpine steppes with a harsh climate, on poor soils. The size of spores and cheilocys-
tidia also varies slightly in different samples (Table 1). The aforementioned differences
demontstrate an infraspecific variability of L. farinolens.

Table 1
The size of microstructures in Lepiota farinolens samples
Country Basidiospores . Cheilocystidia,

Samples (province) LW, um w0 Basidia, um um
Lepiota farino- | Russia 5.5-9.6 x 1.5 28.5-35.1 x 20.8-25.5 X
lens 1006663 (Republic 3.4-5.8 8.5-10.8; 6-7.5
NSK of Altai) (2)4-spored
L. farinolens France (7)8-9(10) x 1.75  125-30 x6-10, |22(30)—45(60)
(holotype, after (4)4.5-5(5.5) 4-spored X (7.5)9-12(17)
Bon, 1992)
L. farinolens Spain 7.2-9.6(11.2) x 176 120.4-26.4 (22.8)30-40 x
(after Salom, 4.8-5.4(6) 8.4-9.6; 6-8.4(9.6)
Siquier, 2001) 4-spored
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