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New data on 69 species of aphyllophoroid fungi registered in the Tlyaratinsky Federal State Nature Sanctuary
(Russia, Dagestan, North-Eastern Caucasus) is presented including 67 species of Agaricomycetes and two species
of Dacrymycetes. Sixty-one species are reported from the Tlyaratinsky Zakaznik for the first time, 36 species are
new to Dagestan. Amylocorticium suaveolens, Antrodia macra, Ceriporia viridans, Ceriporiopsis resinascens, Conio-
phora fusispora, Dendrocorticium polygonioides, Trechispora laevis, and T. stevensonii are revealed from the North-
ern Caucasus for the first time. An annotated list of species with detailed information on substrata, habitats, lo-
calities, and numbers of specimens deposited in the Mycological Herbarium of the Komarov Botanical Institute
RAS (LE) is provided. A total of 98 species of aphyllophoroid fungi, including four heterobasidioid species
(Auricularia auricula-judae, Calocera cornea, C. viscosa, Tulasnella violea) are known to date for the Tlyaratinsky
Protected Area.

Keywords: Agaricomycetes, Caucasus, fungal distribution, lignicolous fungi, mountain habitats, Perenniporia te-

nuis, species diversity
DOI: 10.31857/50026364821050111

INTRODUCTION

Mountain ecosystems are unique and host an over-
proportioned share of global biodiversity and support
an estimated one-third of terrestrial biological diversity
(Spehn et al., 2011). Montane habitats are acknowl-
edged biodiversity hot spots, but the intensity of inven-
tory studies and the completeness of biodiversity exam-
ination for different groups of biota are extremely un-
even. The territory of Dagestan located in the Eastern
part of the North Caucasus could be taken as an exam-
ple of such unevenness. About 3400 species of vascular
plants and 850 species of lichens are known in the Re-
public of Dagestan (Murtazaliev, 2016; Ismailov et al.,
2019). At the same time, until now the wood-inhabi-
ting basidial macrofungi, with their sufficiently highly
visible fruiting bodies, have been poorly investigated in
the montane forest ecosystems of the North-Eastern
Caucasus. First of all, the protected areas that ensure
the conservation of biodiversity in mountain regions
need an attention in respect of inventory studies (Tish-
kov, Belonovskaya, 2012).

One of these territories is the Tlyaratinskiy Zakaz-
nik, or the Tlyaratinsky Federal State Nature Sanctu-
ary (IUCN Category 1V), located in the Republic of
Dagestan (Russia) along the eastern part of the Greater
Caucasus Range at the border with Georgia and Azer-
baijan. The only publication on the poroid and cortici-
oid fungi of the Zakaznik is known to date. It reports
37 species revealed in the field survey in May 2017
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(Viner, 2017). This study aims to increase the knowl-
edge on the species diversity and ecology of aphyllo-
phoroid fungi in the protected area.

MATERIALS AND METHODS

Study area. The Tlyaratinsky Zakaznik is located in
Tlyaratinsky District and occupies 835 km? in the up-
per reaches of the Avarskoe Koisu River (the Dzhur-
mut River Basin). The territory covers the northern
slopes of the Greater Caucasus Range and the south-
western spurs of the Nukatl Range. The altitude range
of the protected area is between 1500 and 3932 m a.s.1.
The Zakaznik borders on the south with the Lagodekhi
Nature Reserve of Georgia and the Zakatala Nature
Reserve of Azerbaijan. The average sum of precipita-
tion is about 800 mm per year. The average annual rel-
ative humidity is 65—75% (Akaev et al., 1996; Yaroven-
ko et al., 2004). The Zakaznik has a well-defined alti-
tudinal gradient, from top to bottom: a nival belt with
glaciers and snowfields, alpine and subalpine mead-
ows, scrubby birch woodlands, coniferous, mixed and
deciduous mountain forests, meadows and bushes,
stony slopes with xerophytic vegetation (Ismailov,
2017). The Tlyaratinsky Zakaznik flora includes more
than 600 species of vascular plants with 60 species of
trees and shrubs (Yarovenko et al., 2004). Coniferous
(pine) forests are formed by Pinus kochiana and dis-
tributed at about 1900—2200 m a.s.1. Mixed forests with
Pinus kochiana, Betula litwinowii, B. pendula, and
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B. raddeana are spread at about the altitude of 1800—
1900 m as well as a bit above the belt of pine forests.
Deciduous forests are presented by stands with Quercus
macranthera (on the southern exposition slopes), Pop-
ulus tremula, and Betula spp. at about 1700—1800 m.

Sampling. Basidiocarps of aphyllophoroid fungi
were collected by the author at different types of forests
during a route survey of the protected area in the begin-
ning of September 2020. Various woody substrata such
as fallen trunks and branches, dry attached branches,
stumps, living trees and shrubs, were mainly examined.
The geographical coordinates and altitudes of studied
localities were measured by the Garmin 64st GPS-
navigator. The following numbers are corresponding to
the investigated localities and date of collection.

September 4, 2020: t1 — 41.94677° N, 46.53877° E,
1951 m a.s.L.; t2 — 41.94740° N, 46.53669° E, 1997 m a.s.1.;
t3 —41.94716° N, 46.53601° E, 2025 m a.s.l.;

September 5, 2020: t4 — 41.94745° N, 46.53192° E,
2134 m a.s.l.; t5 — 41.94469° N, 46.53288° E, 2186 m a.s.l.;
t6 — 41.94387° N, 46.53752° E, 2133 m a.s.l;

September 6, 2020: t7 — 41.97405° N, 46.50333° E,
1802 m a.s.l.; t8 — 41.97456° N, 46.50285° E, 1829 m a.s.1.;
t9 — 41.97572° N, 46.50230° E, 1861 m a.s.l.; t10 — 41.97505° N,
46.50291° E, 1868 m a.s.l.;

September 7, 2020: t11 — 42.01050° N, 46.50235° E,
1745 m a.s.l.; t12 — 42.01244° N, 46.50680° E, 1754 m a.s..;
t13 — 41.97574° N, 46.49365° E, 1930 m as.l.; tl4 —
41.97485° N, 46.49325° E, 1952 m a.s.l.

Identification and examination of specimens. Micro-
scopic identification of herbarized specimens were per-
formed using a AxioScope Al microscope, a LOMO
Mikmed-6 microscope with a standard set of chemi-
cals (5% KOH, Melzer’s reagent, 0.1% Cotton Blue)
based on key monographs on poroid and corticioid
fungi (K&ljalg, 1996; Bernicchia, Gorjon, 2010, 2020;
Ryvarden, Melo, 2017) as well as some modern taxon-
omy articles. Data on the fungal species distribution is
based on available publications and according to the
updated database on Agaricomycetes diversity (Bolsha-
kov et al., 2017). Voucher specimens are deposited in
the Mycological Herbarium of the Komarov Botanical
Institute RAS, St. Petersburg (LE).

RESULTS

As a result of mycological survey of Tlyaratinsky
Zakaznik forests 69 species of aphyllophoroid fungi
(Basidiomycota) have been registered. The list of spe-
cies revealed is provided with data on localities, occu-
pied substrata, types of habitats and herbarium num-
bers of specimens examined. The nomenclature of fun-
gal taxa follows the Index Fungorum (2021). The
species new to the Republic of Dagestan are marked
with “!” and new to the Northern Caucasus — with “!!”.
An asterisk (*) shows the species recorded for the terri-
tory of the Tlyaratinsky Zakaznik for the first time.
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Annotated list of species

Agaricomycetes
Agaricales

* Mucronella calva (Alb. et Schwein.) Fr. — t1: on fallen
trunk of Pinus kochiana (d = 25 cm) in blueberry-herbal
pine-dominated forest (LE F-334503).

Radulomyces molaris (Chaillet ex Fr.) M.P. Christ. — t7,
t8, t9: on dry dead branches of Quercus macranthera in herb-
rich oak-dominated forest (LE F-334536). Fig. 1 (F).

*Schizophyllum commune Fr. — t14: on fallen trunk (d =
= 15 cm) of Populus tremula in herb-rich birch forest with as-
pen and pine.

Amylocorticiales

"Amylocorticium suaveolens Parmasto — t5: on fallen
trunk of Pinus kochiana (d = 20 cm) in fern-herbal pine-
dominated forest with birch (LE F-334517).

Plicatura crispa (Pers.) Rea — t9: on fallen branches of
Quercus macranthera in herb-rich oak-dominated forest
with aspen (LE F-334544).

Atheliales

*Amphinema byssoides (Pers.) J. Erikss. — t6: on fallen
trunk of Pinus kochiana (d = 40 cm) in herb-rich pine-do-
minated forest (LE F-334523).

|Athelia decipiens (Hohn. et Litsch.) J. Erikss. — t9: on
fallen trunk of Populus tremula (d = 30 cm) in herb-rich oak-
dominated forest with aspen (LE F-334547).

Auriculariales

*Auricularia auricula-judae (Bull.) Quél. — t9: on fallen
branches of Quercus macranthera in herb-rich oak-dominat-
ed forest with aspen (LE F-334543).

Boletales

'Coniophora fusispora (Cooke et Ellis) Cooke — t6: on
fallen trunk of Pinus kochiana (d = 40 cm) in herb-rich pine-
dominated forest (LE F-334524).

*C. puteana (Schumach.) P. Karst. — t14: on fallen trunk
of Populus tremula (d = 15 cm) in herb-rich birch forest with
aspen and pine (LE F-334563).

Cantharellales

Botryobasidium candicans J. Erikss. — t6: on fallen trunk
of Pinus kochiana (d = 35 cm) in herb-mosses pine-domi-
nated forest (LE F-334526).

*B. isabellinum (Fr.) D.P. Rogers — tl, t14: on fallen
branches of Pinus kochiana (d = 5 cm) in blueberry-herbal
pine-dominated forest (LE F-334499) and on fallen branch-
es of Populus tremula (d = 10 cm) in herb-rich birch forest
with aspen and pine (LE F-334571).

B. subcoronatum (Hohn. et Litsch.) Donk — t6: on fallen
trunk of Pinus kochiana (d = 35 cm) in herb-mosses pine-
dominated forest (LE F-334529).

Corticiales
'Corticium roseum Pers. — t12, t14: on dry dead branches
of Salix caprea in floodplain mixed forest (LE F-334559)
and on fallen trunk (d = 15 cm) and fallen branches (d = 10 cm)
of Populus tremula in herb-rich birch forest with aspen and
pine (LE F-334573).
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Fig. 1. Basidiocarps of aphyllophoroid fungi species revealed: a — Antrodia macra, b — Ceriporia bresadolae, c — Dendro-
corticium polygonioides, d — Dichomitus campestris, € — Perenniporia tenuis var. pulchella, f — Radulomyces molaris. Scale

bar — 1 cm.

' Dendrocorticium polygonioides (P. Karst.) M.J. Larsen
et Gilb. — t9: on fallen branches of Quercus macranthera
(d =5 cm) in herb-rich oak-dominated forest with aspen
(LE F-334550). Fig. 1 (C).

Wuilleminia comedens (Nees) Maire — t7: on dry dead
branches of Quercus macranthera in herb-rich oak-dominat-
ed forest (LE F-334533).

Gloeophyllales

\Gloeophyllum trabeum (Pers.) Murrill — t14: on fallen
trunk of Pinus kochiana (d = 10 cm) in herb-rich birch forest
with aspen and pine (LE F-334562).

Hymenochaetales

\Hydnoporia tabacina (Sowerby) Spirin, Miettinen et
K.H. Larss. — t6: on dead standing tree of Betula raddeana
(d = 10 cm) in herb-rich birch forest (LE F-334518).
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\Kurtia argillacea (Bres.) Karasinski — t1, t6: on fallen
branches (d = 5 cm) and fallen trunk (d = 35 cm) of Pinus
kochiana in blueberry-herbal pine-dominated forest
(LE F-334501) and in herb-mosses pine-dominated forest
(LE F-334530).

*Lyomyces crustosus (Pers.) P. Karst. — t4: on dry dead
branches of Pinus kochiana (d = 1 cm) in herb-rich pine-
dominated forest (LE F-334516).

Peniophorella praetermissa (P. Karst.) K.H. Larss. — t6,
t9: on fallen trunks of Pinus kochiana (d =40 cm) and Popu-
lus tremula in herb-rich pine-dominated forest (LE F-334525)
and in herb-rich oak-dominated forest with aspen (LE
F-334546).

* Phellinus nigricans (Fr.) P. Karst. — t6: on dead standing
tree of Betula raddeana (d = 10 cm) in herb-rich birch forest
(LE F-334519).

*Ph. tremulae (Bondartsev) Bondartsev et P.N. Borisov —
19, t13, t14: on dead standing trees (d = 20 cm) and fallen
trunk (d = 30 cm) of Populus tremula in herb-rich oak-dom-

2021
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inated forest with aspen, in herb-rich aspen forest, in herb-
rich birch forest with aspen and pine (LE F-334569).

|Porodaedalea pini (Brot.) Murrill — t5: on living tree of
Pinus kochiana (d = 80 cm) in fern-herbal pine-dominated
forest with birch (LE F-334576).

\Trichaptum fuscoviolaceum (Ehrenb.) Ryvarden — t6: on
fallen trunk of Pinus kochiana (d = 35 cm) in herb-mosses
pine-dominated forest (LE F-334528).

'Xylodon asperus (Fr.) Hjortstam et Ryvarden — t11: on
fallen trunk of Quercus macranthera (d = 50 cm) in flood-
plain mixed forest (LE F-334553).

Polyporales

NAntrodia macra (Sommerf.) Niemeld — t12, t14: on fall-
en and dry branches of Salix caprea in floodplain mixed for-
est (LE F-334558) and on fallen branches of Populus tremula
(d = 10 cm) in herb-rich birch forest with aspen and pine
(LE F-334570). Fig. 1 (A).

*Ceriporia bresadolae (Bourdot et Galzin) Donk —t1: on
fallen branches of Pinus kochiana (d = 5 cm) in blueberry-
herbal pine-dominated forest (LE F-334505). Fig. 1 (B).

IC. viridans (Berk. et Broome) Donk — t9: on fallen
trunk of Populus tremula (d = 30 cm) and on fallen branches
of Quercus macranthera (d = 5 cm) in herb-rich oak-domi-
nated forest with aspen (LE F-334548, LE F-334549).

! Ceriporiopsis resinascens (Romell) Domanski — t11: on

fallen trunk of Quercus macranthera (d = 50 cm) in flood-
plain mixed forest (LE F-334556).

*Cerrena unicolor (Bull.) Murrill — t2, t7, t10: on fallen
branches of Prunus padus, on dead standing tree of Quercus
macranthera and at the base of living tree of Carpinus betulus
in herb-mosses pine-dominated forest, in herb-rich oak-
dominated forest and in herb-rich hornbeam forest with oak
(LE F-334551).

* Daedaleopsis confragosa (Bolton) J. Schrot. — t11: at the
base of living tree of Salix sp. in floodplain mixed forest
(LE F-334554).

\Dichomitus campestris (Quél.) Domanski et Orlicz — t7,
t9: on dry dead branches of Quercus macranthera in herb-
rich oak-dominated forest (LE F-334532). Fig. 1 (D).

*Efibula tuberculata (P. Karst.) Zmitr. et Spirin — t8: on
fallen trunk of Quercus macranthera in herb-rich oak-domi-
nated forest (LE F-334537).

* Fomitopsis betulina (Bull.) B.K. Cui, M.L. Han et
Y.C. Dai — t14: on fallen branches of Betula sp. (d = 15 cm)
in herb-rich birch forest with aspen and pine.

\Hyphoderma mutatum (Peck) Donk — t13: on fallen
trunk of Populus tremula (d = 15 cm) in herb-rich aspen for-
est (LE F-334561).

H. setigerum (Fr.) Donk — t9: on fallen branches of Pop-
ulus tremula (LE F-334540) and Quercus macranthera
(LE F-334545) in herb-rich oak-dominated forest with
aspen.

Irpex lacteus (Fr.) Fr. — 19, t14: on dry dead branches of
Quercus macranthera and on fallen branches of Populus trem-
ula (d = 10 cm) in herb-rich oak-dominated forest with as-
pen (LE F-334538) and in herb-rich birch forest with aspen
and pine (LE F-334574).

Meruliopsis taxicola (Pers.) Bondartsev — t4: on dry dead
branches of Pinus kochiana (d = 20 cm) in herb-rich pine-
dominated forest (LE F-334515).

| Perenniporia tenuis (Schwein.) Ryvarden — t14: on fallen
trunk (d = 15 cm) and fallen branches (d = 10 cm) of Populus
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tremula in herb-rich birch forest with aspen and pine
(LE F-334564, LE F-334566). Fig. 1 (E).

* Phanerochaete laevis (Fr.) J. Erikss. et Ryvarden — t1:
on fallen branches of Pinus kochiana (d = 3 cm) in herb-
mosses pine-dominated forest (LE F-334507).

*Ph. sordida (P. Karst.) J. Erikss. et Ryvarden — t6: on
fallen branches of Pinus kochiana (d = 6 cm) in herb-mosses
pine-dominated forest (LE F-334531).

*Ph. velutina (DC.) P. Karst. — t4: on fallen branches of
Pinus kochiana (d = 7 cm) in herb-rich pine-dominated for-
est (LE F-334512).

Skeletocutis amorpha (Fr.) Kotl. et Pouzar — t1, t6: on
fallen trunks of Pinus kochiana (d = 25—40 cm) in herb-rich
and blueberry-herbal pine-dominated forests (LE F-334504).

*Trametes betulina (L.) Pilat — t11: on living tree of Betu-
la sp. in floodplain mixed forest (LE F-334555).

*T. hirsuta (Wulfen) Lloyd — t2, t9: on fallen branches of
Quercus macranthera and Sorbus sp. in herb-rich oak-domi-
nated forest with aspen and in herb-mosses pine-dominated
forest (LE F-334508).

*T. ochracea (Pers.) Gilb. et Ryvarden — t13, t14: on fall-
en trunk (d = 15 cm) and dead standing tree (d = 20 cm) of
Populus tremula in herb-rich aspen forest and in herb-rich
birch forest with aspen and pine.

*T. pubescens (Schumach.) Pilat — t11: at the base of
Betula sp. tree (d = 10 cm) in floodplain mixed forest
(LE F-334557).

*T. versicolor (L.) Lloyd — t2, t3: on fallen trunk of Betula
raddeana (d = 5 cm), on fallen branches of Prunus padus and
Sorbus sp. in herb-mosses and herb-rich pine-dominated
forest (LE F-334509).

Russulales

'\Megalocystidium luridum (Bres.) Jilich — t2: on fallen
branches of Prunus padus in herb-mosses pine-dominated
forest (LE F-334511).

| Peniophora incarnata (Pers.) P. Karst. — t7, t9: on dry
dead branches of Quercus macranthera in herb-rich oak-
dominated forest (LE F-334534).

*P. laeta (Fr.) Donk — t10: on fallen branches of Carpinus
betulus (d = 1 cm) in herb-rich hornbeam forest with oak
(LE F-334552).

P, pini (Schleich. ex DC.) Boidin — t4: on fallen branch-
es of Pinus kochiana (d = 10 cm) in herb-rich pine-dominat-
ed forest (LE F-334514).

|P. quercina (Pers.) Cooke — t9: on dry dead branches of
Quercus macranthera in herb-rich oak-dominated forest
with aspen (LE F-334542).

|P. rufa (Fr.) Boidin — 19, t13: on fallen branches and fall-
en trunk (d = 15 cm) of Populus tremula in herb-rich oak-
dominated forest with aspen and in herb-rich aspen forest
(LE F-334539, LE F-334560).

\P. violaceolivida (Sommerf.) Massee — t9: on fallen
branches of Populus tremula in herb-rich oak-dominated
forest with aspen (LE F-334541).

\Stereum gausapatum (Fr.) Fr. — t7, t9: on dry dead
branches and at the base of alive Quercus macranthera in
herb-rich oak-dominated forest (LE F-334535).

*S. hirsutum (Willd.) Pers. — t6, t9: on fallen branches
of Betula raddeana (d = 1 cm), Populus tremula and on dry
dead branches of Quercus macranthera in herb-rich birch
forest and in herb-rich oak-dominated forest with aspen
(LE F-334522).
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IS. rugosum Pers. — t2, t5: on fallen branches of Prunus
padus and at the base of Betula raddeana (d = 50 cm) in
herb-mosses pine-dominated forest and in fern-herbal pine-
dominated forest with birch (LE F-334510).

1S. sanguinolentum (Alb. et Schwein.) Fr. — t1: on fallen
branches of Pinus kochiana (d = 5 cm) in blueberry-herbal
pine-dominated forest (LE F-334502).

\Xenasmatella vaga (Fr.) Stalpers — t4, t6: on fallen
branches (d = 7 cm) and fallen trunks (d = 15—35 cm) of
Pinus kochiana in herb-rich and herb-mosses pine-domi-
nated forests (LE F-334513).

Thelephorales

\Tomentella sublilacina (Ellis et Holw.) Wakef. — t14: on
fallen trunk of Populus tremula (d = 15 cm) in herb-rich birch
forest with aspen and pine (LE F-334565).

*T. subtestacea Bourdot et Galzin — tl14: on fallen
branches of Populus tremula (d = 10 cm) in herb-rich birch
forest with aspen and pine (LE F-334567).

Trechisporales

\Porpomyces mucidus (Pers.) Jilich — t6: on old de-
stroyed stump of Pinus kochiana in herb-rich birch forest
(LE F-334521).

\Trechispora farinacea (Pers.) Liberta — tl: on fallen
branches of Pinus kochiana (d = 5 cm) in blueberry-herbal
pine-dominated forest (LE F-334506).

'T. laevis K.H. Larss. — t6: on fallen trunk of Pinus ko-
chiana (d = 35 cm) in herb-mosses pine-dominated forest
(LE F-334527).

I'T. stevensonii (Berk. et Broome) K.H. Larss. — t14: on
fallen branches of Populus tremula (d = 10 cm) in herb-rich
birch forest with aspen and pine (LE F-334568, LE F-334575).

Dacrymycetes
Dacrymycetales

!Calocera cornea (Batsch) Fr. —t1, t14: on fallen branches
of Pinus kochiana (d = 5 cm) and Populus tremula (d = 10 cm)
in blueberry-herbal pine-dominated forest and in herb-rich
birch forest with aspen and pine (LE F-334500, LE F-334572).

IC. viscosa (Pers.) Fr. — t6: on buried dead wood at the
base of Betula raddeana in herb-rich birch forest (LE F-334520).

DISCUSSION

A total of 69 fungal species from 45 genera and
14 orders of Basidiomycota are listed. Most of the spe-
cies are Agaricomycetes (67) and only two species be-
long to Dacrymycetes. The most species-rich orders are
Polyporales (23 species), Russulales (12), and Hymeno-
chaetales (9), that reflects the conventional taxonomi-
cal structure of aphyllophoroid fungi in temperate for-
est zone at the order level. The maximum species rich-
ness has been noted for the genera Peniophora (6),
Trametes (5), Stereum (4). Apparently, this diversity
underpinned by the simultaneous presence of diverse
woody substrata, namely plant genera, at the studied
area. In particular, there were revealed four host-spe-
cific species of Peniophora namely P. laeta (Carpinus
betulus), P. pini (Pinus spp.), P. quercina (Quercus spp.),
P. rufa (Populus tremula). At the same time, most of
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aphyllophoroid fungi have no strict substrate require-
ments within the groups of deciduous- or coniferous-
inhabiting species. Besides four Peniophora species
named above, Ceriporia bresadolae (Fig. 1, B), Poro-
daedalea pini, Trichaptum fuscoviolaceum (on pine),
Fomitopsis betulina (on birch), Phellinus tremulae (on
aspen), Stereum gausapatum (on oak) are stenotrophic.

The remarkable record of Phanerochaete velutina
from fallen branches of Pinus kochiana together with
verified records of the species from the Russian Far
East (Spirin et al., 2017) confirmed the ability of this
fungus to inhabitat both angiosperm and coniferous
substrata. This fungal ecological guild distinguished as
pantotrophs (Volobuev, 2015) is presented currently by
Botryobasidium isabellinum, Calocera cornea, and Pe-
niophorella praetermissa, but further investigations un-
doubtedly will complement this list.

Among the species revealed 61 are registered from
the Tlyaratinsky Zakaznik for the first time, including
35 species are new to Dagestan with eight species found
on the territory of the Northern Caucasus for the first
time. The latter ones are Amylocorticium suaveolens,
Antrodia macra (Fig. 1, A), Ceriporia viridans, Ceriporiopsis
resinascens, Coniophora fusispora, Dendrocorticium polygo-
nioides (Fig. 1, C), Trechispora laevis, and T. stevensonii.
Some of them are worthy of brief discussion.

T. laevis and T. stevensonii seem to be the least
known species in Russia and the Caucasus. To date in
Russia 7. laevis is reported only from northern Siberia
(Yamalo-Nenets Autonomous Okrug) and the Urals
(Sverdlovsk Oblast) (Kotiranta, Penzina, 1998; Shiry-
aev et al., 2010). T stevensonii has been revealed in four
regions of the north-west and the center of the Europe-
an Russia (Kotkova, 2014; Ezhov et al., 2019) as well as
from Armenia, Iran and Turkey in the Caucasus (Gho-
bad-Nejhad et al., 2009).

Amylocorticium suaveolens is characterized by yellow-
ish-ochre resupinate pronouncedly scented basidiocarps
which develop on coniferous dead wood. At the moment
this species is known from nine regions of the north and
the center of the European Russia (Zmitrovich, 2002;
Volobuey, 2015) and the Urals (Shiryaev et al., 2010).

Coniophora fusispora isuncommon species differing by
rather thin, pellicular brown-coloured basidiocarps and
fusiform basidiospores. The species grows usually on
gymnosperm (Pinaceae) wood, but also was reported
from deciduous, and it has been represented by single re-
cords only in eight Russian regions, viz. the north-west of
the European part, the Urals, Siberia and the Russian Far
East (Bondartseva, Parmasto, 1986; Lositskaya et al.,
1999; Shiryaev et al., 2010; Stavishenko, 2011).

Two angiosperm-dwelling species, Dendrocorticium
polygonioides and Perenniporia tenuis, have already
been found in the Caucasus (Ghobad-Nejhad et al.,
2009), but require a special attention regarding to their
conservation value. Dendrocorticium polygonioides has
been proposed as indicator species for undisturbed
oak-dominanted forests (Spirin, 2002). Our record on
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Quercus macranthera fallen branches from the Tlyara-
tinsky Zakaznik is the second one for the Caucasus af-
ter the Iranian collection also observed on decorticated
fallen branch of Quercus sp. (Ghobad-Nejhad et al.,
2008). According to Eriksson and Ryvarden (1976) this
species prefers dry open localities and inhabits different
deciduous substrata, e.g. Salix, Populus, Betula, Fagus,
Fraxinus, Quercus, Rosa, etc. In total 17 species
(24.6%) in the studied protected area are noted to be
associated with Q. macranthera wood that highlights
the significant contribution of oak-dominated forests
spread solely along the southern exposition slopes to
conservation of suitable habitats for aphyllophoroid
fungi in the Tlyaratinsky Zakaznik.

Perenniporia tenuis is widely distributed in forest
zone of Eurasia and Northern America (Ryvarden,
Melo, 2017) but the species is everywhere a rare one.
Perenniporia tenuis var. pulchella (Schwein.) Gilb. et
Ryvarden (Fig. 1, E) with bright yellow pore surface of
resupinate basidiocarps has been revealed on fallen
trunk and branches of Populus tremula. The species has
no strict host specificity (aspen, oak, and other decid-
uous trees) but requires humid old-growth forests and
forest ecosystems free from any anthropogenic activity.
The population of Perenniporia tenuis in the Tlyaratin-
sky Zakaznik is recommended for further monitoring.

CONCLUSION

Being as an obligate component of forest ecosys-
tems, aphyllophoroid fungi are involved in dead wood
degradation as well as they form ectomycorrhizal sym-
biosis with trees and shrubs and thus contribute to the
productivity of ecosystems. An assessment of ecosys-
tem functions for any group of biota, including fungi,
starts with the species diversity inventory in particular
area conditions. In this study, new data on 69 species of
aphyllophoroid fungi (Basidiomycota), their substrata
and habitats, has been obtained for the Tlyaratinsky
Zakaznik which is one of the state nature protected ar-
eas at federal level. According to these results coupled
with published data, a total of 98 species of aphyllo-
phoroid fungi, including four heterobasidiomycetous
(Auricularia auricula-judae, Calocera cornea, C. visco-
sa, Tulasnella violea) are known currently for this area.
To date, eight species of aphyllophoroid fungi have
been registered for the Northern Caucasus only from
the Tlyaratinsky Protected Area.

The author is grateful to Dr. Aziz B. Ismailov
(Mountain Botanical Garden, the Dagestan Federal
Research Center of RAS, Makhachkala) and to the ad-
ministration of the “Dagestansky” State Nature Re-
serve for the organization of fieldwork. This study was
supported financially by the Russian Science Founda-
tion (RSF project N 19-77-00085).
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IIpencraBiieHbl HOBbIE JaHHBIE 0 69 Buaax apuiIohOpOUIHBIX TPUOOB, 3aPErUCTPUPOBAHHBIX B TisipaTuH-
cKoM (deaepaabHOM rocymapcTBeHHOM npupomaHoM 3aka3Huke (Poccust, Jlarectan, CeBepo-Bocrounsrii Kas-
Ka3), BKJIouas 67 BUIOB U3 Kjiacca Agaricomycetes vi ABa Buaa u3 Kiacca Dacrymycetes. Briepsoie mis Tnsipa-
TUHCKOTO 3aKa3HWKa TPUBOIUTCS 61 BU, B TOM YKciie 36 BUIOB SIBJISIIOTCS HOBBIMU 1Utst Jlarectana. Bunmbt Am-
ylocorticium suaveolens, Antrodia macra, Ceriporia viridans, Ceriporiopsis resinascens, Coniophora fusispora,
Dendrocorticium polygonioides, Trechispora laevis u T. stevensonii BriepBble OTMeUeHbI 1)1 Bceit Tepputopun Ce-
BepHoro Kaskasa. [IpuBoguTcss aHHOTUPOBAHHBIN CITMCOK BUIOB ¢ MOAPOOHOI MHGpOopMaLueii o cyocTparax,
MECTOOOUTAHUSIX, JIOKAJTUTETaX M HOMepax 00pasIioB, JeMMOHUPOBAHHBIX B MUKOJIOTMYeCKOM repbapuunt bo-
TaHuuyeckoro nHcturyta umeHu B.JI. KomapoBa PAH (LE). Bcero k HacTosiiieMy BpeMeHU sl TEPPUTOPUN
TnsipaTrHCcKOTO 3aKa3HMKA U3BeCTHO 98 BUIOB ahriiohopouIHBIX TPUOOB, BKITIOUast 4 BUa C reTepo0asuam-
amu (Auricularia auricula-judae, Calocera cornea, C. viscosa, Tulasnella violea).

Karoueswie crosa: BUnoBoe pazHooOpa3ue, TOopHble MECTOOOMTaHUS, AepeBooOuTarole rpudsl, KaBkas, pac-
npocTpaHeHue rpuboB, Agaricomycetes, Perenniporia tenuis
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The paper continues a series of publications devoted to new finds of macrofungi (ascomycetes, basidiomycetes) in re-
gions of the Russian Far East. A total of 121 species of macromycetes are reported for the first time from 7 administra-
tive units of the Russian Far East: Amur Oblast, Magadan Oblast, Sakhalin Oblast, Kamchatka Krai, Khabarovsk
Krai, Primorskiy Krai and Chukotka Autonomous Okrug. Each annotated record provides details about specimen
ecology and collection information: locality, habitat, substrate, specimen herbarium numbers, collectors and deter-
miners as well as notes on rarity and protection status of some species. For some rare species, notes are given about the
main differences in morphology and ecology, about the features of distribution. The identification of Sarcoscypha kor-
fiana, Tuber himalayense, and Suillus aurihymenius species by morphological methods is confirmed by molecular ge-
netic data. The material was deposited in several herbaria (VLA, MAG, SVER, LE, ABGI) and in the Yu. Rebriev
(YuR), H.J. Beker (HJB) and H. Kotiranta (HK) personal collections. 23 species (Aleurodiscus aurantius, Clitocybe
dryadicola, Cystostereum murrayi, Dendrocorticium violaceum, Dendrothele tetracornis, Dentocorticium sulphurellum, Fi-
briciellum silvae-ryae, Geastrum berkeleyi, Hebeloma dunense, Hohenbuehelia grisea, Hypochniciellum ovoideum, Luel-
lia recondita, Melzericium udicola, Merismodes bresadolae, Mycena silvae-nigrae, Omphaliaster borealis, Peniophora
polygonia, Pholiota henningsii, Radulodon erikssonii, Rhizochaete radicata, Sarcoleotia globosa, Tricholoma alboconi-
cum, Trichophaeopsis paludosa) are reported as the first records for the Russian Far East, and 13 (Boudiera acanthospo-
ra, Ciboria polygoni-vivipari, Graddonia coracina, Gymnopus loiseleurietorum, Hebeloma aurantioumbrinum, H. pubes-
cens, H. spetsbergense, Juglanconis oblonga, Microstoma aggregatum, Rosellinia tassiana, Sarcoscypha korfiana, Tricho-
phaea variornata, Tuber himalayense) are a new species for Russia.

Keywords: ascomycetes, biodiversity, basidiomycetes, fungal distribution, rare species, Russia
DOI: 10.31857/S002636482105007X
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INTRODUCTION

The paper continues a series of articles devoted to
new finds of macrofungi in regions of the Russian Far
East, initiated in 2020 (Rebriev et al., 2020).

Each annotated record provides details about spec-
imen ecology and collection information: locality,
habitat, substrate, specimen herbarium numbers, col-
lectors and determiners as well as notes on rarity and
protection status of some species. The material was ac-
cessioned in LE (Saint Petersburg), MAG (Magadan),
SVER (Ekaterinburg), VLA (Vladivostok), ABGI
(Blagoveshensk) herbaria, as well as in the Yu. Rebriev
(YuR), H. J. Beker (HJB) and H. Kotiranta (HK) per-
sonal collections.

MATERIALS AND METHODS

Material was collected and identified by Anna V. Bo-
gacheva (abbreviated as AB), Natalia Kochunova
(NK), Heikki Kotiranta (HK), Eugene S. Popov (EP),
Yury A. Rebriev (YR), Nina A. Sazanova (NS), Anton
G. Shiryaev (AS), Elena A. Zvyagina (EZ), Henry J. Beker
(HJB), Ursula Eberhardt (UE) and others, as indicat-
ed in the text. If the specimen was collected and deter-
mined by the same specialist, such notes as “coll. and
det.” are ommitted in the text. Coordinates may not be
specified for samples with incomplete label data. The
taxa names are actualized in accordance with the Index
Fungorum database (2021). In a few cases where the
species name does not correspond to the one accepted
in the Index Fungorum, this is explained in the notes
(see Hebeloma velutipes, Morganella sosinii).

RESULTS

Ascomycota
Capnodiales

Melanodothis caricis R.H. Arnold — new for Primorskiy
Krai and Sakhalin Oblast.

Specimens examined: Primorskiy Krai: Vladivostokskiy
District, Muravyov-Amurskiy Peninsula, Lyanchikhe river
(now Bogataya river), near the farm of the Far Eastern Uni-
versity, in ovaries of Carex dispalata, 10.07.1929, coll.
W. Tranzschel, det. EP (LE 323585); Sakhalin Oblast. Yuzh-
no-Kurilskiy District, southern part of the Kunashir Island,
in ovaries of Carex sp., 09.1989, coll. P. Czerepanov, det. EP
(LE 323702).

Diaporthales

Juglanconis oblonga (Berk.) Voglmayr et Jaklitsch — new
for Sakhalin Oblast; new for Russia.

Specimens examined: Sakhalin Oblast: Uglegorskiy Dis-
trict, Uglegorskiy Leskhoz, Krasnopolskoye forestry, Orek-
hovo natural landmark, approx. 48.9638°N, 142.2411°E,
plantation of Juglans ailantifolia, on dead branch of J. ailan-
tifolia, 25.07.1954, coll. V. Lyubarskaya, det. EP (LE 323705);
ibid., on dead trunk of J. ailantifolia, 29.07.1954, coll. V. Ly-
ubarskaya, det. EP (LE 323703); ibid., on fallen branch of
J. ailantifolia, 31.07.1954, coll. V. Lyubarskaya, det. EP
(LE 323704).

Notes: The species has been reported as the agent of wal-
nut dieback in North America and Japan, where it replaces
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the closely related J. juglandina (Kunze) Voglmayr et Jak-
litsch, which is known in Russia from North Caucasus
(Voglmayr et al., 2017). The main difference between these
two species is in form and size of ascospores and conidia.

Geoglossales

Sarcoleotia globosa (Sommerf.) Korf — new for Magadan
Oblast; new for Russian Far East.

Specimens examined: Magadan Oblast. Susumanskiy
District, Tal-Yuryakh, 63.3011°N, 146.6508°E, Kolyma coal
company, the impact zone of a coal heap in 1977, under Sa-
lix sp. bush, on moist soil among mosses, 19.08.2020, NS
(MAG 5460; fig. 1, a).

Notes: second record in Russia, the first record asigned
to Khanty-Mansi Autonomous Okrug (Red Data Book..,
2013).

Hypocreales

Hypomyces stephanomatis Rogerson et Samuels — new for
Primorskiy Krai.

Specimens examined: Primorskiy Krai: Khorolskiy Dis-
trict, environs of the Sinyaya Mt, 44.8447°N, 131.7187°E,
Quercus-Betula forest, on ascomata of Humaria hemi-
sphaerica, 18.08.2018, coll. M. Dyakov, det. EP (LE 323845);
Khasanskiy District, Kedrovaya Pad Nature Reserve, valley
of the Kedrovaya river, 43.0979°N, 131.5571°E, riverine
broadleaf forest, on ascomata of Jafnea fusicarpa,
21.08.2005, EP (LE 246999); Ussuriyskiy Urban Okrug, vi-
cinity of Gorno-Tayozhnoye, 43.6999°N, 132.1594°E, on
ascomata of J. fusicarpa, 20.08.2018, coll. M. Dyakov, det.
EP (LE 324076).

Ophiocordyceps myrmecophila (Ces.) G.H. Sung, J.M. Sung,
Hywel-Jones et Spatafora — new for Kamchatka Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, vicinity of Esso village, left
side of the Uksichan River, 55.9292°N, 158.6821°E, on dead
imago of Formica rufa among mosses, 07.08.2005, EP
(LE 247061).

Sporophagomyces chrysostomus (Berk. et Broome)
K. P6ldmaa et Samuels — new for Primorskiy Krai.

Specimens examined: Primorskiy Krai: Khasanskiy Dis-
trict, Kedrovaya Pad Nature Reserve, right bank of the
Drovyanoy brook, 43.1145°N, 131.4709°E, mixed old-
growth forest, on old basidioma of Ganoderma applanatum,
22.08.2005, EP (LE 294370); Ussuriyskiy Urban Okrug, vi-
cinity of Gorno-Tayozhnoye, valley of the Krivoy brook,
43.6979°N, 132.1879°E, broadleaf forest, on old basidioma
of G. applanatum, 23.08.2020, EP (LE 305239).

Helotiales

Calycellina lachnobrachya (Desm.) Baral — new for Kam-
chatka Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, Esso village, near the bridge
across the Bystraya river, 55.9242°N, 158.7154°E, on fallen
leaf of Salix sp., 12.08.2005, EP (LE 236602).

Chlorencoelia macrospora F. Ren et W.Y. Zhuang — new
for Khabarovsk Krai.

Specimens examined: Khabarovsk Krai: Bolshekhekht-
sirskiy Nature Reserve, vicinity of Bichikha town,
48.1807°N, 134.4929°E, floodplain forest, on deciduous
wood, 29.08.2018, AB (VLA D 4351).

Ciboria polygoni-vivipari Eckblad — new for Kamchatka
Krai and Primorskiy Krai; new for Russia.
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Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, vicinity of Esso village, subal-
pine meadow, on fallen stromatized bulbils of Bistrota vi-
vipara among mosses, 12.08.2005, EP (LE 236579); Primor-
skiy Krai: Vladivostokskiy Urban Okrug, Russky Island,
campus of the Far Eastern Federal University, 43.0226°N,
131.8852°E, deciduous forest, on litter, 29.04.2018, coll.
A.V. Gurskaya, det. AB (VLA D-4087).

Notes: This arcto-alpine species was described from
mainland Norway (Eckblad, 1969) and since then was re-
ported from Greenland (Petersen, Korf, 1982), Svalbard
(Huhtinen, 1987), Iceland (Hallgrimsson, Eyjolfsdéttir,
2004), and Sweden (Eriksson, 2009). No other sclerotinia-
ceous species is known from bulbils of Bistrota vivipara (Eck-
blad, 1969).

Encoeliopsis rhododendri (Ces.) Nannf. — new for Kam-
chatka Krai.

Specimen examined: Kamchatka Krai: Yelizovskiy Dis-
trict, Vilyuchinskiy mountain pass, 52.6736°N, 158.1844°E,
on dry seed capsules of Rhododendron kamtschaticum,
22.08.2010, coll. P. B. Gannibal, det. EP (LE 304471).

Graddonia coracina (Bres.) Dennis — new for Primorskiy
Krai; new for Russia.

Specimen examined: Primorskiy Krai: Shkotovskiy Dis-
trict, Ussuriyskiy Nature Reserve, Suvorovskoye forestry,
valley of the Suvorovka river, 43.6376°N, 132.5534°E,
broadleaf riverine forest, on wood of partly submersed rotten
hardwood branch, 20.08.2020, EP (LE 305198).

Notes: G. coracina is quite frequently collected in Eu-
rope, and also reported from North America (Dennis, 1955;
Gminder, 1993; Baral, 1999). It is an aquatic discomycete
inhabiting hardwood debris in streams with fast-flowing,
unpolluted water, mostly completely submersed (Gminder,
1993). The species can be easily recognized by its habitat,
mollisioid apothecia browning or blackening with age, and
broadly egg-form multiguttulate ascospores.

Hysteropezizella diminuens (P. Karst.) Nannf. — new for
Kamchatka Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, vicinity of Esso village, left
side of the Uksichan River, 55.9292°N, 158.6821°E, on de-
caying leaves of Carex sp., 07.08.2005, EP (LE 294823).

Notes: Previously reported from Magadan Oblast and
Chukotka (Raitviir, 2008).

Tympanis alnea (Pers.) Fr. — new for Amur Oblast.

Specimen examined: Amur Oblast: Zeyskiy District,
foothills of the Soktakhan Range, on bark of a dead branch
of Alnus sp., 06.09.1965, coll. B.A. Tomilin, det. EP
(LE 173159).

T. hypopodia Nyl. — new for Kamchatka Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, vicinity of Esso village, lower
reaches of the Uboyny brook, 56.0000°N, 158.7184°E, Pinus
pumila-Rhododendron aureum thicket, on bark of a dead
branch of Pinus pumila, 06.08.2005, EP (LE 248370).

T. spermatiospora (Nyl.) Nyl. — new for Kamchatka Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, vicinity of Esso village, right
side of the Uksichan river, 1.5 km upstream of the Esso vil-
lage, 55.9252°N, 158.6738°E, on dead twig of Salix sp.,
08.08.2005, EP (LE 304633).

Lecanorales

Sclerococcum stygium (Berk. et M.A. Curtis) Olariaga,
Teres, J.M. Martin, M. Prieto et Baral — new for Primorskiy
Krai.
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Specimen examined: Primorskiy Krai: Sikhote-Alinskiy
Nature Reserve, environs of Ust’-Shanduy ranger station,
on fallen trunk of a hardwood tree, 21.08.2012, coll.
V. F. Malysheva, det. EP (LE 304708).

Mpytilinidiales

Lophium mytilinum (Pers.) Fr. — new for Kamchatka
Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, vicinity of Esso village, right
side of the Bystraya river, 55.9199°N, 158.7183°E, on rotten
wood of Pinus pumila, 09.08.2005, EP (LE 235769).

Pezizales

Boudiera acanthospora T. Schumach. et Dissing — new
for Kamchatka Krai; new for Russia.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, Esso village, riverbank at the
shoreline near the bridge across the Bystraya river,
55.9242°N, 158.7154°E, on sandy soil, 12.08.2005, EP
(LE 236601).

Helvella lacunosa Afzel. — new for Amur Oblast.

Specimen examined: Amur Oblast: northern slope of the
Tukuringra Range, valley of the Bolshaya Erakingra river,
mixed Larix-Betula forest, on soil, 17.09.1965, coll.
B. A. Tomilin, det. EP (LE 247315).

Microstoma aggregatum Otani — new for Primorskiy Krai;
new for Russia.

Specimens examined: Primorskiy Krai: Khasanskiy Dis-
trict, Kedrovaya Pad Nature Reserve, on the right side of the
Kedrovaya river near the mouth of the Drovyanoy brook,
43.1179°N, 131.4770°E, broadleaf forest, on fallen corticated
trunk of a hardwood tree, 22.08.2005, EP (LE 236664); Us-
suriyskiy Urban Okrug, Ussuriyskiy Nature Reserve, Koma-
rovskoye forestry, valley of the Pravaya Komarovka river,
43.6450°N, 132.4553°E, mixed old-growth forest, on fallen
hardwood branch, 21.08.2020, coll. M. Dyakov, det. EP
(LE 324100; fig. 1, b).

Notes: M. aggregatum is a very rare species, which is en-
demic to temperate East Asia (Otani, 1990; Zhuang, Wang,
1997; Habu, 2012). Its hairy, pinkish ascomata develops in
dense clusters on dead trunks and large-sized fallen branches
Quercus mongolica in old-growth deciduous and coniferous-
deciduous forests from July to November and are unmistak-
able in the field.

Miladina lecithina (Cooke) Svr¢ek — new for Primorskiy
Krai.

Specimen examined: Primorskiy Krai: Shkotovskiy Dis-
trict, Ussuriyskiy Nature Reserve, Suvorovskoye forestry,
valley of the Suvorovka river, 43.6376°N, 132.5534°E,
broadleaf riverine forest, on wood of partly submersed rotten
hardwood branch, 20.08.2020, EP (LE 305240).

Pachyella clypeata (Schwein.) Le Gal — new for Primor-
skiy Krai.

Specimens examined: Primorskiy Krai: Shkotovskiy Dis-
trict, Ussuriyskiy Nature Reserve, Suvorovskoye forestry,
valley of the Suvorovka river, 43.6401°N, 132.5620°E, ri-
parine broadleaf forest, on rotten wood of a fallen hardwood
trunk, 19.08.2020, EP (LE 305241); ibid., 43.6378°N,
132.5548°E, 20.08.2020, EP (LE 305242).

Peziza echinospora P. Karst. — new for Primorskiy Krai.

Specimens examined: Primorskiy Krai: Vladivostokskiy
Urban Okrug, Russkiy Island, campus of the Far Eastern
Federal University, 43.0226°N, 131.8852°E, on the fire pit,
24.06.2017, AB (VLA D 4341).
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Plicaria carbonaria (Fuckel) Fuckel — new for Primor-
skiy Krai.

Specimen examined: Primorskiy Krai: Ussuriyskiy Urban
Okrug, Gorno-Tayozhnoye, Arboretum of the Gornot-
ayozhnaya Research Station, 43.6920°N, 132.1550°E, on
burned soil, 17.08.2020, EP (LE 305214).

Pseudaleuria fibrillosa (Massee) J. Moravec — new for
Primorskiy Krai.

Specimen examined: Primorskiy Krai: Ussuriyskiy Urban
Okrug, Ussuriyskiy Nature Reserve, Komarovskoye forest-
ry, valley of the Pravaya Komarovka river, 43.6530°N,
132.4294°E, mixed old-growth forest, on litter, 22.08.2018,
coll. M. Dyakov, det. EP (LE 324077).

Pyronema confluens (Pers.) Tul. et C. Tul. — new for Ka-
mchatka Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, Esso village, riverbank near
the bridge across the Bystraya river, 55.9242°N, 158.7154°E,
on a charred tarpaulin, 11.08.2005, EP (LE 235766).

Sarcoscypha korfiana F.A. Harr. — new for Primorskiy
Krai; new for Russia.

Specimens examined: Primorskiy Krai: Shkotovskiy Dis-
trict, Ussuriyskiy Nature Reserve, Suvorovskoye forestry,
valley of the Suvorovka river, 43.6403°N, 132.5617°E,
broadleaf riverine forest, on fallen hardwood twigs,
19.08.2020, EP (LE 324103; GenBank MW602966; fig. 1, ¢);
ibid., 43.6376°N, 132.5534°E, on fallen hardwood twigs,
20.08.2020, EP (LE 305190); Ussuriyskiy Urban Okrug, Us-
suriyskiy Nature Reserve, Komarovskoye forestry, valley of
the Pravaya Komarovka river, 43.6450°N, 132.4553°E,
mixed old-growth forest, on fallen hardwood twig,
21.08.2020, coll. M. Dyakov, det. EP (LE 304848).

Notes: The identification was confirmed by comparison
of ITS sequence newly generated from our material (Gen-
Bank MW602966) with that from the holotype HMAS
61202, GenBank U66027 (Harrington, 1997; Harrington,
Potter, 1997). Originally described from northeast China
(Zhuang, 1993), the species is quite common in studied area
and can be easily recognized in the field by its medium-sized
stipitate apothecia with bright yellow hymenial disc.

Trichophaea gregaria (Rehm) Boud. — new for Kamchat-
ka Krai.

Specimens examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, vicinity of Esso village, right
bank of the Bystraya river, 55.9199°N, 158.7183°E, on soil
along a track, 09.08.2005, EP (LE 236604, LE 235770).

T. variornata Korf et W.Y. Zhuang — new for Primorskiy
Krai; new for Russia.

Specimen examined: Primorskiy Krai: Ussuriyskiy Urban
Okrug, vicinity of Gorno-Tayozhnoye, slope of a brook val-
ley within 1 km north of Ussuriysk Astrophysical Observato-
ry, 43.7050°N, 132.1636°E, broadleaf forest, on rotten half-
buried hardwood branch, 18.08.2020, EP (LE 324099;
fig. 1, d).

Trichophaeopsis paludosa (Boud.) Haffner et L.G. Krieglst.
— new for Khabarovsk Krai; new for Russian Far East.

Specimens examined: Khabarovsk Krai: Bolshekhekht-
sirskiy Nature Reserve, vicinity of Bichikha town,
48.1807°N, 134.4929°E, floodplain forest, on deciduous
wood, 29.08.2018, AB (VLA D 4346).

Tuber aestivum (Wulfen) Spreng. — new for Primorskiy
Krai.

Specimens examined: Primorskiy Krai: Yakovlevskiy Dis-
trict, vicinity of Yakovlevka town, 43.4759°N, 131.9233°E,
Quercus forest, in soil, 28.08.2016, coll. S. V. Frolov, det. AB
(VLA D 4001); Nadezhdinskiy District, vicinity of Kipariso-
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vo town, summer cottage, 7ilia sp. planting, in soil,
10.10.2020, coll. E.A. Babaeva, det. AB (VLA D 4404).

T. himalayense B.C. Zhang et Minter — new for Primor-
skiy Krai; new for Russia.

Specimen examined: Primorskiy Krai: Khasanskiy Dis-
trict, vicinity of Slavyanka settlement, Cape Bruce,
42.8819°N, 131.4700°E, Quercus mongolica forest, in soil
along an old dirt road, 04.09.2020, coll. YR, det. EP
(LE 324101; GenBank MW602967).

Notes: A BLAST search revealed that the ITS sequence
newly generated from our material is identical (99—100%)
with those of other Asian isolates of 7. himalayense deposited
in GenBank.

Pleosporales

Kirschsteiniothelia thujina (Peck) D. Hawksw. — new for
Kamchatka Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, right side of the Uksichan riv-
er, 1.5 km upstream of the Esso village, 55.9252°N,
158.6738°E, on bark of fallen trunk of Larix cajanderi,
08.08.2005, EP (LE 235786).

Rhytismatales

Discocainia treleasei (Sacc.) J. Reid et Funk — new for
Kamchatka Krai.

Specimen examined: Kamchatka Krai: Bystrinskiy Dis-
trict, Bystrinskiy Nature Park, right side of the Uksichan riv-
er, 1.5 km upstream of the Esso village, 55.9252°N,
158.6738°E, on bark of fallen trunk of Larix cajanderi,
08.08.2005, EP (LE 235771).

Xylariales

Rosellinia tassiana Ces. et De Not. — new for Primorskiy
Krai; new for Russia.

Specimen examined: Primorskiy Krai: Ussuriyskiy Urban
Okrug, slope of a brook valley within 1 km north of Ussuri-
ysk Astrophysical Observatory, 43.7050°N, 132.1636°E,
Quercus mongolica forest, on bark of a living Q. mongolica
tree, 1808.2020, EP (LE 324102).

Notes: The species inhabits the bark of various living
trees (Quercus, Morus, Prunus, Abies) and previously was re-
ported from Italy (Traverso, 1907; Petrini, 1992), France
(Saccardo, 1881), Portugal (Unamuno, 1941), and Spain
(Larios et al., 1988; Checa, Blanco, 2005).

Xylaria frustulosa (Berk. et M.A. Curtis) Cooke — new for
Khabarovsk Krai.

Specimen examined: Khabarovsk Krai: Khabarovsk, on
an old Fraxinus stump, 16.04.1939, coll. V. Rubanovskaya,
det. EP (LE 323579).

Basidiomycota
Agaricales
Clavaria argillacea Pers. — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, meadow with Salix spp. bushes, on soil,
12.08.2006, AS [SVER(F) 96201].

C. fragilis Holmsk. — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,

123.974°E, meadow with Salix spp. bushes, on soil,
7.09.2014, coll. V. Chuykov, det. AS [SVER(F) 96218].
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Clavulinopsis helvola (Pers.) Corner — new for Amur Oblast.

Specimens examined: Amur Oblast: Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, forest with Betula sp., Pinus sp., on mosses,
14.08.2006, AS [SVER(F) 96220].

Clitocybe dryadicola (J. Favre) Harmaja — new for
Magadan Oblast; new for Russian Far East.

Specimens examined: Magadan Oblast. Khasynskiy Dis-
trict, Olskoe plateau, Yablonovyy pass, 60.6159°N,
151.5868°E, dryad tundra with Pinus pumila, among Dryas sp.,
29.08.2019, NS (MAG 5321); ibid., on slope and at top,
22.08.2016, NS (MAG 5442, MAG 5443); ibid., 16.08.2018,
coll. E. Andriyanova, det. NS (MAG 4642); 129 km of Koly-
ma highway, 60.3786°N, 151.4415°E, dryad woodland with
Larix cajanderi and Pinus pumila on pebbles, on soil among
Dryas sp., 24.07.2016, NS (MAG 5445).

Notes: arctoalpine species typical to the mountain tun-
dra, grows among dryads and willows. It differs from the
closely related species Clitocybe dionysae Bon by the opaque
edge of pileus and partly agglutinated spores.

Cortinarius talus Fr. — new for Magadan Oblast.

Specimens examined: Magadan Oblast. vicinity of
Magadan, Nagaevskaya hill, 59.5679°N, 150.7625°E, forest
with Betula lanata, on soil among litter, 25.07.1999, NS
(MAG 2669); same locality and habitat, 21.08.2006, NS
(MAG 1430).

Cystostereum murrayi (Berk. et M.A. Curtis) Pouzar —
new for Amur Oblast; new for Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 62nd kilometer of Zeya — Zolotaya
Gora route, floodplain of the Kamenushka river,
54.2242°N, 126.9149°E, Picea forest with Alnus sp. and oth-
er deciduous species, on branches of Alnus sp., 17.08.2015,
NK (ABGI 378/104860).

Dendrothele tetracornis Boidin et Duhem — new for Pri-
morskiy Krai; new for Russian Far East.

Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Ussuriyskiy Nature Reserve, Komarova station,
43.64°N, 132.34°E, mixed, deciduous old-growth forest, on
partly corticated, strongly decayed Acer sp., 29.07.2018, HK
(HK 28720); same forest and date, on living Juglans regia,
HK (HK 28734).

Gymnopus loiseleurietorum (M.M. Moser, Gerhold et To-
bies) Antonin et Noordel. — new for Magadan Oblast and
Chukotka Autonomous Okrug; new for Russia.

Specimens examined: Magadan Oblast. Olskiy District,
Magadanskiy Nature Reserve, Olskiy section, Cape Alevina,
58.8432°N, 151.3602°E, shrub tundra, among Loiseleuria
procumbens, on residues, 26.07.2018, NS (MAG 5105); Chu-
kotka Autonomous Okrug: Anadyrskiy District, about 25 km
west of the village Beringovskiy, upper stream Glinistyy,
63.0724°N, 179.2580°E, damp shrub tundra in the stream
valley, among Loiseleuria procumbens, 3.07.2020, coll.
M. Khoreva, det. NS (MAG 5273).

Notes: arctoalpine species co-ocurring to Loiseleuria
procumbens and specialized on decomposition of its residues.
The species is specified to Europe (Antonin et al., 1994).

Hebeloma aurantioumbrinum Beker, Vesterh. et U. Eberh. —
new for Chukotka Autonomous Okrug; new for Russia.

Specimens examined: Chukotka Autonomous Okrug:
Beringia National Park, Kolyuchin Island, 67.4788°N,
174.6390°W, arctic tundra under Salix sp., on soil,
21.08.2015, HIB (HJB 14647); Beringia National Park,
Belyaka Spit, 67.0413°N, 174.6119°W, arctic tundra under
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Salix sp., on soil, 27.08.2015, HIB (HJB 14668, HIB 14672);
ibid., K. Atkinson (HJB 14669).

H. dunense L. Corb. et R. Heim — new for Chukotka Au-
tonomous Okrug; new for Russian Far East.

Specimens examined: Chukotka Autonomous Okrug:
Yttygran Island, Whale Bone Alley, 64.6452°N, 172.5170°W,
arctic tundra under Salix sp., on soil, 19.08.2015, HJB
(HJB 14635, HJB 14636, HJB 14638, HJB 14639, HJB
14640, HIB 14642); Wrangel Island Nature Reserve, Wran-
gel Island, Lake Kmo, 71.1587°N, 178.9083°E, arctic tundra
under Salix sp., on soil, 23.08.2015, R. Russ (HJB 14655);
Wrangel Island Nature Reserve, Wrangel Island, on route to
tundra Peak Hut, 71.3269°N, 179.9119°W, arctic tundra un-
der Salix sp., on soil, 24.08.2015, S. Ross (HJB 14661);
Wrangel Island Nature Reserve, Wrangel Island, Doubtful
Bay, 70.9371°N, 179.6144°W, arctic tundra under Salix sp.,
on soil, 26.08.2015, HJB (HJB 14664, HJB 14665,
HJB 14666).

H. pubescens Beker et U. Eberh. — new for Chukotka Au-
tonomous Okrug; new for Russia.

Specimens examined: Chukotka Autonomous Okrug:
Wrangel Island Nature Reserve, Wrangel Island, Doubtful
Bay, 70.9372°N, 179.6147°W, arctic tundra under Salix sp.,
on soil, 26.08.2015, HJB (HJB 14662, HIB 14663).

H. spetsbergense Beker et U. Eberh. — new for Chukotka
Autonomous Okrug; new for Russia.

Specimens examined: Chukotka Autonomous Okrug:
Beringia National Park, Kolyuchin Island, 67.4788°N,
174.6391°W, arctic tundra under Salix sp., on soil,
21.08.2015, HIJB (HJB 14643, HJB 14644, HIJB 14645,
HIJIB 14646, HIB 14648); ibid., 67.4490°N, 174.6058°W, on
mossy soil in arctic tundra under Salix sp., 28.08.2015, HIB
(HJB 14682); Wrangel Island Nature Reserve, Wrangel Is-
land, Lake Kmo, 71.1579°N, 178.8904°E, arctic tundra un-
der Salix sp., on soil, 23.08.2015, HIB (HJB 14651); ibid.,
23.08.2015, M. Odlin (HJB 14652); Wrangel Island Nature
Reserve, Wrangel Island, on route to tundra Peak Hut,
71.3444°N, 179.4557°E, on mossy soil in arctic tundra under
Salix sp., 24.08.2015, HIB (HJB 14656); ibid., 71.3130°N,
179.6009°E, arctic tundra under Salix sp., on soil, 24.08.2015,
HIB (HJB 14659); ibid., 71.3443°N, 179.4558°E, arctic
tundra under Salix sp., on soil, 24.08.2015, P. Sluss (HJB
14657); Beringia National Park, Belyaka Spit, 67.0412°N,
174.6126°W, arctic tundra under Salix sp., on soil, 27.08.2015,
HJB (HJB 14667, HIB 14670, HJB 14671, HJB 14673,
HIJB 14674, HIB 14675, HIB 14676, HIB 14677, HIB 14678,
HJB 14679, HIB 14681).

H. velutipes Bruchet — new for Chukotka Autonomous
Okrug.

Specimens examined: Chukotka Autonomous Okrug:
Yttygran Island, Whale Bone Alley, 64.6434°N, 172.5170°W,
arctic tundra under Salix sp., on soil, 19.08.2015, HJB
(HJB 14641).

Notes: according to IndexFungorum Hebeloma velutipes
is synonym of H. leucosarx P.D. Orton. But this species are
differ in morphology and ecology, as well as in genetics allow
to view them as two distinct species (Beker et al., 2016).

Hohenbuehelia grisea (Peck) Singer — new for Magadan
Oblast; new for Russian Far East.

Specimens examined: Magadan Oblast: Tenkinskiy Dis-
trict, upper part of Kolyma river, Orotuk station, 10 km to
the south-east from the village Orotuk, 62.0501°N,
148.6567°E, forest with dominance of Betula cajanderi, on
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dry B. cajanderi, 5.09.2018, coll. M. Pakhomov, det. NS
(MAG 5304; fig. 1, e).

Notes: it differs from the closely related species Hohen-
buehelia atrocoerulea (Fr.) Singer, indicated for south of
Russian Far East (Bulakh, 2016), mainly in the darker color
of basidiomas, less crowded gills, thick-walled metuloids
with a rounded-pointed and fine-crystalline apex, and a
preference for other deciduous trunks.

Hygrocybe coccinea (Schaeff.) P. Kumm. — new for
Magadan Oblast.

Specimens examined: Magadan Oblast: Olskiy District,
Spafaryev Island, North Cape, 59.1980°N, 149.0604°E, sea-
side meadow, archaeological excavations, on peaty soil
among small mosses and lichens, 19.07.2013, NS (MAG
3973); western part of Zavyalov Island, 59.0778°N,
150.5919°E, damp hummocky tundra with solifluction dips,
at the base of the bump, on peaty soil among plant residues,
14.08.2019, NS (MAG 5268).

H. miniata (Fr.) P. Kumm. — new for Magadan Oblast.

Specimens examined: Magadan Oblast. vicinity of
Magadan city, vicinity of Snezhnyy village, 59.7242°N,
150.9006°E, moist blueberry swamp, among mosses,
9.08.2020, coll. M. Trumpe, det. NS (MAG 5278); Novaya
Veselaya, valley of the Kedrovyy Klyuch brook, 59.5222° N,
150.9028° E, moist woodland with Larix sp., on compacted
peaty soil with mosses, 8.08.2020, NS (MAG 5313).

Hygrophorus chrysodon (Batsch) Fr. — new for Magadan
Oblast.

Specimens examined: Magadan Oblast. Khasynskiy Dis-
trict, Yablonovyy pass, 60.6159°N, 151.5868°E, dryad tun-
dra with rare Pinus pumila and Larix cajanderi, on soil
among Dryas sp., 22.08.2016, NS (MAG 5400).

Leucocybe candicans (Pers.) Vizzini, P. Alvarado,
G. Moreno et Consiglio — new for Magadan Oblast.

Specimens examined: Magadan Oblast. Susumanskiy
District, vicinity of Momontay lake, 63.7330°N,
148.1204°E, shrub-lichen tundra, on soil among Arctous al-
pina and lichens, 06.08.2018, coll. E. Andriyanova, det. NS
(MAG 5352).

Lycoperdon atropurpureum Vittad. — new for Primorskiy
Krai.

Specimens examined: Primorsky Krai: Khankaiskiy Dis-
trict, Novokachalinsk village, lake Khanka, 45.1500°N,
132.0000°E, deciduous forest with dominance of Quercus
mongolica, on soil, 17.08.2018, YR (YuR 3537; fig. 1, f).

Notes: Lycoperdon molle Pers. is morphologically similar
species but distinguished by its less ornamented spores (Re-
briev, 2016; Jeppson, 2018).

L. mammiforme Pers. — new for Khabarovsk Krai.

Specimens examined: Khabarovsk Krai: Khekhtsirskiy
Reserve, 48.2398°N, 135.1928°E, mixed forest, on soil,
28.08.2017, coll. E. Erofeeva, det. YR (YuR 3478).

Merismodes bresadolae (Grelet) Singer — new for Pri-
morskiy Krai; new for Russian Far East.

Specimen examined: Primorskiy Krai: Ussuriyskiy Urban
Okrug, slope of a brook valley within 1 km north of Ussuri-
ysk Astrophysical Observatory, 43.7050°N, 132.1636°E,
Quercus mongolica forest, on bark of a living Q. mongolica
tree, socio Rosellinia tassiana, 18.08.2020, EP (LE 324104).

Morganella sosinii Rebriev et Bulakh — new for
Khabarovsk Krai.

Specimens examined: Khabarovsk Krai: Anyuyskiy Na-
tional Park, Nilo cordon, 49.2515°N, 137.2661°E, mixed
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forest, on fallen tree, 11.09.2018, coll. E. Erofeeva, det. YR
(YuR 3577).

Notes: According to the cladistics conception based on
molecular phylogeny, Morganella accepted as section of ge-
nus Lycoperdon and located in the Agaricaceae as well as oth-
er puffballs. Recent research allows the restoration of the Ly-
coperdaceae, with a reduced number of taxa including genus
Morganella (Wijayawardene et al. 2020).

Mucronella calva (Alb. et Schwein.) Fr. — new for
Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,
123.974°E, on fallen Pinus sp. trunk, 8.09.2014, coll.
V. Chuykov, det. AS (SVER(F) 96202).

Mycena amicta (Fr.) Quél. — new for Magadan Oblast.

Specimens examined: Magadan Oblast. vicinity of
Magadan city, Novaya Veselaya, valley of the Kedrovyy Kly-
uch brook, 59.5228°N, 150.8978°E, under Betula lanata,
among the litter, 23.09.2018, NS (MAG 5376); Nagaevskaya
hill, 59.5679°N, 150.7625°E, forest with Betula lanata, on
soil among litter, 5.08.2015, NS (MAG 5385).

M. silvae-nigrae Maas Geest. et Schwobel — new for
Magadan Oblast; new for Russian Far East.

Specimens examined: Magadan Oblast: Srednekanskiy
District, vicinity of Seymchan village, mixed forest with
dominance of Larix sp., on an old stump of Larix sp.,
11.06.2013, coll. S. Yarysheva, det. NS (MAG 5430; fig. 1, g).

Notes: this taxon sometimes considered as a 2-spore va-
riety of Mycena stipata Maas Geest. et Schwobel. The species
is distributed in Europe, North America and is known from
Northern Russia (Khanty-Mansi Autonomous Okrug) (My-
cena silvae-nigrae.., 2019).

Omphaliaster borealis (M. Lange et Skifte) Lamoure —
new for Magadan Oblast, new for Russian Far East.

Specimens examined: Magadan Oblast: Susumanskiy
District, vicinity of Momontay lake, 63.7330°N,
148.1204°E, moss-lichen tundra, among the mosses and li-
chens, 6.08.2018, coll. E. Andriyanova, det. NS (MAG 5353;
fig. 1, h).

Notes: northern species of clitocyboid type with verru-
cose spores.

Pholiota henningsii (Bres.) P.D. Orton — new for
Magadan Oblast; new for Russian Far East.

Specimens examined: Magadan Oblast. Olskiy District,
Kavinskaya Valley Reserve, 59.6872°N, 147.4904°E,
swampy Larix sp. forest with Betula nana and blueberry,
among Sphagnum spp. mosses, 19.08.2017, NS (MAG 5060).

Notes: the species differs from other species Pholiota
(section Flammuloides) by the ecology, grows in swampy
habitats, among sphagnum mosses. The species is known for
Europe (Pholiota henningsii.., 2019).

Prerulicium gracile (Desm. et Berk.) Leal-Dutra,
Dentinger et G.W. Griff. — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, mixed forest with Betula sp., Pinus sp., on rotten
grasses and leaves, 15.08.2006, AS [SVER(F) 96199].

Ramariopsis tenuiramosa Corner — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, mixed forest with dominance of Betula sp., Pi-

nus sp.,, on soil between dead grasses, 14.08.2006, AS
[SVER(F) 96200].
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Tricholoma alboconicum (J.E. Lange) Clémencon — new
for Magadan Oblast; new for Russian Far East.

Specimens examined: Magadan Oblast, Khasynskiy Dis-
trict, Yablonovyy pass, 60.6159°N, 151.5868°E, sparse
mixed forest with dominance of Larix sp., with Pinus pumila
and Betula middendorffii, on soil among Dryas sp. and Salix
sp., 22.08.2016, NS (MAG 4887).

Notes: the species differ from Tricholoma terreum s.l.
(syn. Tricholoma myomyces var. alboconicum J.E. Lange,
Tricholoma argyraceum f. alboconicum (J.E. Lange) Bon) as
having a pointed cap, narrower (to subcylindrical) spores
and some other distinctive features, and association with de-
ciduous trees.

T. vaccinum (Schaeff.) P. Kumm. — new for Magadan
Oblast.

Specimens examined: Magadan Oblast. Khasynskiy Dis-
trict, Yablonovyy pass, 60.6147°N, 151.5858°E, sparse forest
with dominance of Larix sp. with Pinus pumila, on soil
among the Polytrichum spp. mosses, 22.08.2016, NS
(MAG 4545); Yablonovyy pass, 60.6161°N, 151.5987°E,
Larix cajanderi forest along the stream, on soil, 22.08.2016,
NS (MAG 5422); Srednekanskiy District, vicinity of Seym-
chan village, 62.9830° N, 152.3199° E, cowberry Larix
cajanderi forest, on soil, 29.08.2018, NS (MAG 5458).

Typhula capitata (Pat.) Berthier — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,
123.974°E, brook valley, on dead Calamagrostis sp. stems,
07.09.2014, coll. V. Chuykov, det. AS [SVER(F) 96216].

T. caricina P. Karst. — new for Amur Oblast.

Specimens examined: Amur Oblast: Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, deciduous forest with dominance of Betula sp.,
Salix sp., on dead Carex sp. leaves, 14.08.2006, AS
[SVER(F) 96197].

T. crassipes Fuckel — new for Amur Oblast.

Specimens examined: Amur Oblast: Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, mixed forest with dominance of Pinus sp.,
Larix sp., Betula sp., on dead tree leaves, 13.08.2006, AS
(SVER(F) 96221).

T culmigena (Mont. & Fr.) Berthier — new for Amur
Oblast.

Specimens examined: Amur Oblast: Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, mixed forest with dominance of Pinus sp., Betula
sp., on dead forbs, 15.08.2006, AS [SVER(F) 96215].

T. erythropus (Pers.) Fr. — new for Amur Oblast.

Specimens examined: Amur Oblast: Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,
123.974°E, bushes with Salix spp., Betula spp., on fallen
leaves of Populus sp., 8.09.2014, coll. V. Chuykov, det. AS
[SVER(F) 96203].

T. graminum P. Karst. — new for Amur Oblast.

Specimens examined: Amur Oblast: Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,
123.974°E, open meadow, on dead Calamagrostis sp. leaves,
9.09.2014, coll. V. Chuykov, det. AS [SVER(F) 96222].

T juncea (Alb. et Schwein.) P. Karst. — new for Amur
Oblast.

Specimens examined: Amur Oblast: Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, mixed forest with dominance of Pinus sp.,
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Betula sp., on dead fallen leaves of Populus sp. and Betula sp.,
14.08.2006, AS [SVER(F) 96214].

T. lutescens Boud. — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, forest with dominance of Betula sp., Salix sp., on
dead herbs, 13.08.2006, AS [SVER(F) 96204].

T. micans (Pers.) Berthier — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,
123.974°E, meadow, on dead Egquisetum sp., 09.09.2014,
coll. V. Chuykov, det. AS [SVER(F) 96223].

T. phacorrhiza (Reichard) Fr. — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, forest with dominance of Pinus sp., Betula sp., on
fallen leaves of Betula sp., 15.08.2006, AS [SVER(F) 96205].

T. setipes (Grev.) Berthier — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,
123.974°E, mixed forest with dominance of Betula sp., Pi-
nus sp., Larix sp., on fallen leaves of Betula sp., 07.09.2014,
coll. V. Chuykov, det. AS [SVER(F) 96213].

T. spathulata (Corner) Berthier — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, bushes with Salix spp., Betula spp., on dead
brunch of Salix sp., 13.08.2006, AS [SVER(F) 96224].

T. subhyalina Courtec. — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, meadow, on dead leaves of Calamagrostis sp.,
14.08.2006, AS [SVER(F) 96212].

T. todei Fr. — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, bushes with Salix spp., Betula spp., on dead
Athyrium sp. petioles, 13.08.2006, AS [SVER(F) 96206].

T. uncialis (Grev.) Berthier — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, mixed forest with dominance of Larix sp.,
Betula sp., on dead stems of Chamaenerion sp., 14.08.2006,
AS [SVER(F) 96219].

T variabilis Riess — new for Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,
123.974°E, bushes with Salix spp., Betula spp., on dead stem
of Aconitum sp., 8.09.2014, coll. V. Chuykov, det. AS
[SVER(F) 96207].

Atheliales

Amphinema byssoides (Pers.) J. Erikss. — new for Amur
Oblast.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, Teply foresters outpost, 54.0325°N,
127.5766°E, mixed forest with dominance of Betula sp. and
Larix sp. with Picea sp., after a fire, on a dead trunk of Betula
sp. under bark, 27.07.14, NK (ABGI 418/22038); Zeya Na-
ture Reserve, 62nd kilometer of Zeya — Zolotaya Gora
route, floodplain of the Kamenushka river, 54.1292°N,
126.7294°E, forest with dominance of Populus sp. with Pi-
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cea sp. and Alnus sp., on dead branches of Populus sp.,
18.06.2015, NK (ABGI 1574/105122); Zeya Nature Reserve,
52nd kilometer of Zeya — Zolotaya Gora route, valley of the
B. Erakingra river, 54.1286°N, 126.9744°E, forest with Pi-
cea sp., on a dead trunk of Picea sp., 15.06.2016, NK
(ABGI 1575/105123).

Hypochniciellum ovoideum (Jilich) Hjortstam et Ryvar-
den — new for Amur Oblast; new for Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 62nd kilometer of Zeya — Zolotaya
Gora route, floodplain of the Kamenushka river, 54.1237°N,
126.7222°E, deciduous forest, on dead branches of Popu-
lus sp., 17.08.2015, NK (ABGI 452/22043).

Melzericium udicola (Bourdot) Hauerslev — new for
Amur Oblast; new for Russian Far East, second finding for
Russia.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 52nd kilometer of Zeya — Zolotaya
Gora route, valley of the B. Erakingra river, 54.1647°N,
126.9763°E, deciduous forest, on the bark of a dead trunk of
Alnus sp., 16.08.2015, NK (ABGI 384,/22061).

Notes: the first find of species on the territory of Russia
was made in the Novgorod Region (Kotkova, 2012).

Boletales

Coniophora olivacea (Fr.) P. Karst. — new for Amur
Oblast.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya State Nature Reserve, the shore of the reservoir, 1z-
vestkovy Bay, 53.9588°N, 127.4372°E, mixed forest, on a
burnt trunk of Larix sp., 17.06.2020, NK (ABGI
1460/104834); Zeya Nature Reserve, Teply foresters out-
post, 54.0325°N, 127.5766°E, forest with dominance of
Quercus sp. with Betula sp., Populus tremula and Larix sp., on
a dead trunk of Larix sp., 20.08.2015, NK (ABGI 1482/104835).

Scleroderma bovista Fr. — new for Amur Oblast.

Specimens examined: Amur Oblast. Magdagachinskiy
District, Tygda station, 53.1031°N, 126.3469°E, coniferous
forest with dominance of Pinus sp., on sandy soil,
06.08.1958, L. Vasilieva, Yu. Rebriev (VLA M 17864); Bla-
goveshchenskiy  District, Muhinskiy Nature Park,
50.5384°N, 127.6284°E, edge of the forest, on sandy soil,
25.08.2001, coll. NK, det. YR (VLA M 18284).

Suillus aurihymenius X.F. Shi et P.G. Liu — new for
Magadan Oblast; new for Russian Far East.

Specimens examined: Magadan Oblast: Srednecanskiy
District, vicinities of Seymchan village, 62.8339°N,
152.4313°E, mixed forest with Larix cajanderi, Betula plath-
yphylla, Salix bebbiana, S. schwerinii, 28.08.2018, coll. NS,
det. EZ (MAG 5109, ITS GenBank MW596242; fig. 1, i);
ibid., 62.9616°N, 152.3382°E, mixed forest with dominance
of Larix cajanderi (with Salix spp., Chosenia arbutifolia),
17.08.2015, coll. S. Yarysheva, det. NS (MAG 4416).

Notes: the species was described by Xiao-Fei Shi et al. in
2016 from northern China, Heilongjiang province (Shi et al.,
2016). According to the p-distance analysis performed in
MEGA X, the ITS sequence of MAG5109 differs from the
sequence of the type specimen of Suillus aurihymenius
HKAS 63129; GenBank, JN201972 by 0.8%. In Russia,
S. aurihymenius was recorded on the territory of Altai (Bol-
shakov et al., 2020).
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Cantharellales

Multiclavula vernalis (Schwein.) R.H. Petersen — new for
Amur Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 8 km south-east of Skovorodino town, 53.914°N,
123.974°E, bushes with Salix spp., Betula spp., on open soil,
9.09.2014, coll. V. Chuykov, det. AS [SVER(F) 96217]).

Corticiales

Dendrocorticium violaceum H.S. Jacks. — new for Amur
Oblast; new for Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 62nd kilometer of Zeya — Zolotaya
Gora route, floodplain of the Kamenushka river, 54.2241°N,
126.9149°E, mixed forest with Betula sp., Larix sp., Picea sp.
and Pinus sp., on a dead branch of hardwood, 16.08.2016,
NK (ABGI 539/104845).

Geastales

Geastrum berkeleyi Massee — new for Amur Oblast; new
for Russian Far East.

Specimens examined: Amur Oblast: Blagoveshchenskiy
District, Muhinskiy Nature Park, 50.6784°N, 127.6517°E,
clearing, on soil, 09.08.2002, NK (VLA M 18285).

Gloeophyllales

Heliocybe sulcata (Berk.) Redhead et Ginns — new for
Amur Oblast.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya State Nature Reserve, coast of the Zeya Reservoir,
Sukhoi brook, 53.9388°N, 127.5605°E, mixed forest with
dominance of Betula sp. and Larix sp. with Populus sp. ad-
mixture, on dead Populus sp. wood, 12.06.2018, NK
(ABGI 1336/105066); Zeya State Nature Reserve, coast of
the Zeya Reservoir, Teply foresters outpost, 53.9225°N,
127.3501°E, deciduous forest with dominance of Quercus sp.
with Betula sp. and Populus tremula, on dead trunks of
P. tremula, 16.06.2020, NK (ABGI 1561/105067); Selem-
dzhinskiy District, Norsky Nature Reserve, vicinity of Malt-
sevskiy point, 52.4835°N, 130.0157°E, floodplain deciduous
forest, on dead wood of Salix sp. and A/nus sp., 30.06.2018,
NK (ABGI 982/105065).

Gomphales

Ramaria corrugata (P. Karst.) Schild — new for Amur
Oblast.

Specimens examined: Amur Oblast. Skovorodinskiy Dis-
trict, 4 km south-east of Skovorodino town, 53.968°N,
123.976°E, mixed forest, on fallen Picea sp. needles,
12.08.2006, AS [SVER(F) 96221].

Ramaricium alboochraceum (Bres.) Jilich — new for
Amur Oblast.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 62nd kilometer of Zeya — Zolotaya
Gora route, 54.1237°N, 126.7222°E, deciduous forest, on
dead tree of Populus sp., 17.08.2015, NK (ABGI 455/22073);
Zeya Nature Reserve, 52nd kilometer of Zeya — Zolotaya
Gora route, valley of the B. Erakingra river, 54.2134°N,
127.0661°E, deciduous forest, on the bark of a dead trunk of
Populus sp., 06.06.2016, NK (ABGI 1581/104858).
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Hymenochaetales
Hymenochaete anomala Burt — new for Primorskiy Krai.

Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Kaimanovka village, 43.37°N, 132.13°E, decid-
uous forest, on corticated small branch of Padus sp.,
28.07.2018, HK (HK 28710).

Kurtia macedonica (Litsch) Karasinski — new for Primor-
skiy Krai.

Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Ussuriyskiy Nature Reserve, Komarova station,
43.64°N, 132.34°E, deciduous old-growth forest, on decor-
ticated, fairly decayed Betula sp., 02.08.2018, HK
(HK 28820).

Peniophorella pubera (Fr.) P. Karst. [= Hyphoderma pu-
berum (Fr.) Wallr.] — new for Amur Oblast.

Specimens examined: Amur Oblast: Selemdzhinskiy Dis-
trict, Norsky Nature Reserve, vicinity of Antonovskaya
point, 52.8362°N, 130.1155°E, floodplain forest, on dead
branches of Padus sp., 05.07.2018, NK (ABGI 1212/105068);
Zeyskiy District, Zeya Nature Reserve, environs of the point
“52nd km”, valley of the river B. Erakingra, 53.8543°N,
127.3593°E, floodplain deciduous forest, on dead wood of
Salix sp., 20.06.2020, NK (ABGI 1472/105069).

Polyporales

Ceriporia mellita (Bourdot et Galzin) Bondartsev et
Singer — new for Primorskiy Krai.

Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Ussuriyskiy Nature Reserve, Komarova station,
43.64°N, 132.34°E, deciduous old-growth forest, on decor-
ticated, strongly decayed Ulmus sp. branch, 01.08.2018, HK
(HK 28803).

Dentocorticium sulphurellum (Peck) M.J. Larsen et Gilb. —
new for Amur Oblast; new for Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, coast of the Zeya Reservoir, Teply for-
esters outpostan, 54.0325°N, 127.5766°E, forest with domi-
nance of Quercus sp. with an admixture of Betula sp. and
Larix sp., on a dead rotten trunk of Larix sp., 22.08.2015,
NK (ABGI 454/104867).

Frantisekia ussurii (Y.C. Dai et Niemeld) Spirin — new
for Primorskiy Krai.

Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Ussuriyskiy Nature Reserve, Komarova station,
43.64°N, 132.34°E, deciduous old-growth forest, corticat-
ed, fairly decayed Acer sp., 29.07.2018, HK (HK 28721);
same forest, on decorticated, strongly decayed Fraxinus sp.,
02.08.2018, HK (HK 28827).

Junghuhnia nitida (Pers.) Ryvarden — new for Amur
Oblast.

Specimens examined: Amur Oblast. Tambovskiy District,
Muravyevskiy Nature Park, 49.872917°N, 127.703817°E, de-
ciduous forest, on a dead trunk of Quercus sp., 05.06.2020,
NK (ABGI 1602/105059).

Perenniporia tenuis (Schwein.) Ryvarden — new for Amur
Oblast; second finding for Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya State Nature Reserve, coast of the Zeya Reservoir,
Teply foresters outpost, 54.0325°N, 127.5766°E, forest with
dominance of Quercus sp. with an admixture of Betula sp.
and Populus tremula, on dead trunk of Quercus sp.,
19.06.2020, NK (ABGI 1454/105064).
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Notes: In the Russian Far East, the species was firstly re-
corded in the Bastak Nature Reserve, Jewish Autonomous
Oblast (Bukharova, Zmitrovich, 2014).

Phlebia radiata Fr. — new for Amur Oblast.

Specimens examined: Amur Oblast: Selemdzhinskiy Dis-
trict, Norsky Nature Reserve, vicinity of Maltsevskiy point,
52.4835°N, 130.0157°E, forest with Salixsp., on a dead trunk
of Salix sp., 27.06.2018, NK (ABGI 1325/105062).

Radulodon aneirinus (Sommerf.) Spirin — new for Amur
Oblast.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 34nd kilometer of Zeya — Zolotaya
Gora route, 54.0655°N, 127.1591°E, deciduous forest with
dominance of Betula sp. with Populus tremula, on a dead
trunk of Betula sp., 29.07.2014, NK (ABGI 216/104872);
Zeya Nature Reserve, 52nd kilometer of Zeya — Zolotaya
Gora route, 54.2133°N, 127.0661°E, forest with Chosenia
sp., on a dead trunk of Chosenia sp., 05.06.2016, NK (ABGI
1578/104874); Svobodnenskiy District, vicinity of Svobod-
niy town, territory of the Amur gas processing factory,
floodplain of Zeya river, 51.4549°N, 128.3850°E, floodplain
forest with dominance of Salixsp., on dead wood,
05.09.2020, NK (ABGI 1516/104873).

R. copelandii (Pat.) N. Maek. — new for Amur Oblast.

Specimens examined: Amur Oblast. Svobodnenskiy Dis-
trict, vicinity of Svobodniy town, territory of the Amur gas
processing factory, 50.5686°N, 128.1999°E, forest with
dominance of Quercus sp. with an admixture of Befula sp.
and Pinus sp., on the dead branches of Quercus sp.,
05.09.2020, NK (ABGI 1522/104877).

R. erikssonii Ryvarden — new for Amur Oblast; new for
Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, coast of the Zeya Reservoir, Teply for-
esters outpost, 54.0325°N, 127.5766°E, forest with domi-
nance of Quercus sp. with Betula sp. and Populus tremula, on
a burnt trunk of Quercus sp. in a hollow, 04.06.2015, NK
(304/104875 ABGI); Svobodnenskiy District, vicinity of
Svobodniy town, territory of the Amur gas processing facto-
ry, 51.4591°N, 128.1725°E, forest with Quercus sp., on a dead
trunk of Quercus sp., 05.09.2020, NK (ABGI 1508/104876).

Rhizochaete radicata (Henn.) Gresl., Nakasone et Ra-
jchenb. — new for Amur Oblast; new for Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 62nd kilometer of Zeya — Zolotaya
Gora route, floodplain of the Kamenushka river, 54.235°N,
126.8100°E, mixed forest, on a dead trunk, 18.07.2016, NK
(ABGI 1480/105063).

Scopuloides rimosa (Cooke) Jilich — new for Amur
Oblast, second finding for Russian Far East.

Specimens examined: Amur Oblast: Selemdzhinskiy Dis-
trict, Norsky Nature Reserve, vicinity of Maltsevskiy point,
52.4835°N, 130.0157°E, floodplain forest, on a dead trunk
of Alnus sp., 28.06.2018, NK (ABGI 1227/105060).

Steccherinum laeticolor (Berk. et M.A. Curtis) Banker —
new for Amur Oblast.

Specimens examined: Amur Oblast. Bureyskiy District,
left bank of the Bureya river, environs of the oil pipeline,
near Malinovskiy Island, 49.7845°N, 129.9721°E, flood-
plain forest, on a dead trunk of Fraxinus sp., 25.08.2020,
coll. G. Darman, det. NK (ABGI 1555/105061).

Yuchengia narymica (Pildt) B.K. Cui, C.L. Zhao et
K.T. Steffen — new for Primorskiy Krai.
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Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Ussuriyskiy Nature Reserve, Komarova station,
43.64°N, 132.34°E, deciduous old-growth forest, on corti-
cated, strongly decayed Salix sp., 30.07.2018, HK (HK 28760).

Russulales

Aleurodiscus aurantius (Pers.) J. Schrét. — new for Amur
Oblast; new for Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, environs of the point “62nd km”, val-
ley of the river Kamenushka, 54.2241°N, 126.9149°E, flood-
plain deciduous forest, on dead twigs, 17.08.2015, NK
(ABGI 382/105070).

Amylostereum areolatum (Chaillet ex Fr.) Boidin — new
for Amur Oblast.

Specimens examined: Amur Oblast. vicinity of Bla-
goveshensk town, territory of the Amur Branch of Botanical
Garden—Institute, 50.3197°N, 127.4808°E, deciduous forest
with Betula sp., Quercus sp., on branches of Quercus sp.,
13.09.2019, NK (ABGI 1617/106007); Svobodnenskiy Dis-
trict, vicinity of Svobodniy town, territory of the Amur gas
processing factory, 50.5686°N, 128.1999°E, deciduous for-
est with dominance of Quercus sp. with an admixture of
Betula sp. and Pinus sp., on branches of Quercus sp.,
05.09.2020, NK (ABGI 1521/104878).

Duportella lassa Spirin et Kout — new for Primorskiy
Krai.

Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Ussuriyskiy Nature Reserve, Komarova station,
43.64°N, 132.34°E, deciduous old-growth forest, on decor-
ticated, fairly hard deciduous tree, 29.07.2018, HK
(HK 28725).

Gloeocystidiellum porosum (Berk. et M.A. Curtis) Donk —
new for Amur Oblast.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 62nd kilometer of Zeya — Zolota-
ya Gora route, 54.2241°N, 126.9149°E, floodplain for-
est, on dead branches of Alnus sp., 18.07.2016, NK
(ABGI 1584/105072).

Peniophora polygonia (Pers.) Bourdot et Galzin — new
for Amur Oblast; new for Russian Far East.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, vicinity of point “52nd km?”,
54.1286°N, 126.9744°E, mixed forest, on bark of Populus
tremula, 05.06.2016, NK (ABGI 1591/105071).

Scytinostroma odoratum (Fr.) Donk — new for Amur
Oblast.

Specimens examined: Amur Oblast. Zeyskiy District,
Zeya Nature Reserve, 52nd kilometer of Zeya — Zolotaya
Goraroute, 54.1286°N, 126.9744°E, mixed forest with dom-
inance of Betula sp. with an admixture of Larix sp. and Pi-
cea sp., on dead wood of Larix sp., 05.06.2016, NK
(ABGI 1590/105073).

Trechisorales

Fibriciellum silvae-ryae J. Erikss. et Ryvarden — new for
Amur Oblast; new for Russian Far East.

Specimens examined: Amur Oblast: Selemdzhinskiy Dis-
trict, Norsky Nature Reserve, vicinity of Maltsevskiy point,
on the top of the Maltsevskaya hill, 52.4835°N, 130.0157°E,
mixed forest with dominance of Betula sp. and Larix sp. with
an admixture of deciduous species, on a dead trunk of a de-
ciduous tree, 28.06.2018, NK (ABGI 1224/105075).
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Luellia recondita (H.S. Jacks.) K.H. Larss. et Hjortstam —
new for Amur Oblast; new for Russian Far East.

Specimens examined: Amur Oblast: Selemdzhinskiy Dis-
trict, Norsky Nature Reserve, vicinity of Maltsevskiy point,
52.4833°N, 130.0148°E, floodplain forest, on dead wood of
Alnus sp., 30.06.2018, NK (ABGI 1218/105076).

Subulicystidium  brachysporum (P.H.B. Talbot et
V.C. Green) Jilich — new for Primorskiy Krai.

Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Ussuriyskiy Nature Reserve, Komarova station,
43.64°N, 132.34°E, deciduous old-growth forest, on small,
decorticated, fairly hard branch of Lonicera sp., 02.08.2018,
HK (HK 28838).

S. perlongisporum Boidin et Gilles — new for Primorskiy
Krai.

Specimens examined: Primorsky Krai: Ussuriyskiy Ur-
ban Okrug, Ussuriyskiy Nature Reserve, Komarova station,
43.64°N, 132.34°E, deciduous old-growth forest, on partly
corticated, strongly decayed Acer sp., 29.07.2018, HK
(HK 28719); ibid., on corticated, fairly hard Ulmus sp.,
20.07.2018, HK (HK 28771); ibid., on hard, corticated
branch of Acer sp., 02.08.2018, HK (HK 28808).

DISCUSSION

A total of 121 species of macromycetes are reported
as new for the Russian Far East. 36 species belong to
the Ascomycota (Capnodiales, Diaporthales, Geoglos-
sales, Hypocreales, Helotiales, Lecanorales, Mytilinidia-
les, Pezizales, Pleosporales, Rhytismatales, and Xylaria-
les), and 86 — to the Basidiomycota (Agaricales, Atheli-
ales, Boletales, Cantharellales, Corticiales, Geastrales,
Gloeophyllales, Gomphales, Hymenochaetales, Polypo-
rales, Russulales, and Trechisporales). 24 species (Aleu-
rodiscus aurantius, Clitocybe dryadicola, Cystostereum
murrayi, Dendrocorticium violaceum, Dendrothele tetra-
cornis, Dentocorticium sulphurellum, Fibriciellum sil-
vae-ryae, Geastrum berkeleyi, Hebeloma dunense, Ho-
henbuehelia grisea, Hypochniciellum ovoideum, Luellia
recondita, Melzericium udicola, Merismodes bresadolae,
Mpycena silvae-nigrae, Omphaliaster borealis, Peniopho-
ra polygonia, Pholiota henningsii, Radulodon erikssonii,
Rhizochaete radicata, Sarcoleotia globosa, Suillus auri-
hymenius, Tricholoma alboconicum, Trichophaeopsis
paludosa) are reported for the first time for the Russian
Far East. 13 species (Boudiera acanthospora, Ciboria
polygoni-vivipari, Graddonia coracina, Gymnopus loise-
leurietorum, Hebeloma aurantioumbrinum, H. pubes-
cens, H. spetsbergense, Juglanconis oblonga, Microstoma
aggregatum, Rosellinia tassiana, Sarcoscypha korfiana,
Trichophaea variornata, Tuber himalayense) are a new
species for Russia.

The distribution of new records of macromycetes
within the regions is as follows:

54 — new for Amur Oblast;

5 — Chukotka Autonomous Okrug;

13 — Kamchatka Krai;

5 — Khabarovsk Krai;

16 — Magadan Oblast;

27 — Primorskiy Krai;

2 — Sakhalin Oblast.
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The studies on fungal diversity in the Far Eastern
regions of Russia to be continued.
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Cratbsl MPOIOJIKAET CepUIo MyOJIMKALIMI O HAXOAKaX HOBBIX IJIs1 JlalbHEBOCTOUHOTO perMoHa BUIOB MAaKpO-
muietoB. [IpuBeneHsl cBemeHus o 121 Bume 6a3uanalIbHBIX M CyMUYaThIX MAKPOMUIIETOB, BIIEPBhIE OTMEYCH-
HBIX B aIMUHUCTPATUBHBIX equHMLax JanbHero Boctoka (AMypckoii, MaramaHnckoit, CaxaainHCcKoi o6a-
creii, Kamyarckoro, I1pumopckoro, XabapoBckoro kpaeB, YyKOTCKOro aBTOHOMHOTIO OKpyra). JlaHbI cBeme-
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HUS O KOHKPETHBIX MECTOHAXOXIEHUSIX, MECTOOOUTAHUSX, CyOCTpaTax, AaTe cOopa HaXodoK, C yKa3zaHHEM
repOapHBIX HOMEPOB 00pa31oB. 111 HEKOTOPBIX PeIKMX BUIOB JaHbI IIPMMeYaHusi 00 OCHOBHBIX OTJIMYUSIX B
MOPOJIOTUU U IKOJIOTUM, 00 0COOEHHOCTSX pacripocTpaHeHus. Unentudukauus BunoB Sarcoscypha korfi-
ana, Tuber himalayense, Suillus aurihymenius Mopd0OI0r14eCKMM1 METOJAMU ITOATBEPKIeHA MOJIEKYISIPHO-
reHeTUYeCKMMU NaHHbIMU. LluTupyemblii MaTepral XpaHUTCS B MUKOJIOrnYeckKux Koyutekuusix VLA (Bnanu-
BocTOK), MAG (Maranan), SVER (Exarepun6ypr), LE (Caukr-Ilerepoypr), ABGI (biarosenieHcK) u B IM4-
HBIX KOJUIEKLIUSIX aBTOPOB. 24 Buna (Aleurodiscus aurantius, Clitocybe dryadicola, Cystostereum murrayi, Dendro-
corticium violaceum, Dendrothele tetracornis, Dentocorticium sulphurellum, Fibriciellum silvae-ryae, Geastrum
berkeleyi, Hebeloma dunense, Hohenbuehelia grisea, Hypochniciellum ovoideum, Luellia recondita, Melzericium
udicola, Merismodes bresadolae, Mycena silvae-nigrae, Omphaliaster borealis, Peniophora polygonia, Pholiota hen-
ningsii, Radulodon erikssonii, Rhizochaete radicata, Sarcoleotia globosa, Suillus aurihymenius, Tricholoma albo-
conicum, Trichophaeopsis paludosa) ormedeHbl BriepBbie 11 JdanbHero Boctoka Poccun. 13 BunoB (Boudiera
acanthospora, Ciboria polygoni-vivipari, Graddonia coracina, Gymnopus loiseleurietorum, Hebeloma aurantioum-
brinum, H. pubescens, H. spetsbergense, Juglanconis oblonga, Microstoma aggregatum, Rosellinia tassiana, Sarcos-
cypha korfiana, Trichophaea variornata, Tuber himalayense) siBNs110TCSI HOBbIMU 1J1s1 Poccuu.

Karoueswie croea: ackoMULIETHI, OMOpa3HOOOpa3ue, 6a3uINOMULIEThI, pACIIPOCTPaHEHUE IPUOOB, pEOKUIE BU-
w1, Poccus
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[TpuBonsiTCs pe3ysibTaThl U3y4eHUs auIIo(poponIHbIX TPUOOB HAa TEPPUTOPUN KOMIUIEKCHOTO (JlaHaadT-
HOTrO0) 3aKa3HuKa “MypOMCKMii” 1 ero OKpecTHOCTel, pacnoiaoxkeHHoro B [lymoxkckoMm p-He Pecrry6anku Ka-
penus (Poccust). Boisineno 110 BUIoB MaKpOMUIIETOB JaHHOU TPyMIibl, B TOM uucie 4 Buna (Athelia nivea,
Corticium boreoroseum, Fibroporia norrlandica, Tretomyces lutescens) BuepBble oTMeueHbI B Pecnyonuke Kape-
i, a 15 — BnepBhle B Onoreorpaduyeckoit nposuHumu Karelia transonegensis. Ha o6ciienoBaHHOIT TeppUTO-
PUH BBISIBIEHBI MECTOHAXOXASHUS TpeX BUIOB rpudoB (Gloeophyllum protractum, Leptoporus mollis, Peniophora
septentrionalis), 3aHeceHHbIX B KpacHyto kHury Pecriyonmku Kapenus (2020). B anHHOTanmu K KaxaomMy BUILY
MPUBEACHBI CBEIECHUS 00 UX MECTOOOMTAaHUSIX, CYyOCTPATHON MPUYPOYEHHOCTU U BcTpeyaeMocTu. Haxonku
psiia BUIOOB TIOATBEPXKIEHbI repoapHbIMU obOpa3namu, xpaHsimmumucs B repbapusx KapHIl PAH (PTZ) u

BUH PAH (LE).

Karouesnie crosa: 6azunmaibHble TPUOBI, 611opazHooOpasue, Mukooduora, OOIIT, CeBepo-3anan Poccuu

DOI: 10.31857/S0026364821050081

BBEAEHWE

TocynmapcTBeHHBIIT KOMIUIEKCHBIM (JlaHmimadT-
HBII) 3aKa3HUK PErMOHAIILHOIO 3HaYeHus “MypoM-
ckuit” pacnosioxeH B [1lymoxckom p-He Pecnnyonuku
Kapenust (Poccusi), B 32 KM K 1ory ot I. [1ynox Ha Bo-
CTOYHOM T100epexbe OHexcKoro 03. OH 0XBaThIBaeT
cBhie 40 KM OeperoBoil JIMHUU C IIECYAHBIMU IUISI-
XKaMmu mupuHoii ot 5 mo 80 M, a Takke 500-MeTpOByIO
noyiocy akBatopuu OHexckoro o3. Ha teppuropuu
3aKa3HUKa PACIOJIOXKEHO OJHO U3 HEMHOTUX B pec-
Mmy0JI1MKe MECT C XOPOIIIO pa3BUTHIMU AtoHaMu. B ce-
BEpPHOII 4YacTU BCTpeUYaroTCsl OOHaXXEHUsI TBEPABIX
KPUCTAULTAYECKUX MOPOII, 0OpabOTaHHBIX JIGTHUKOM —
“OapaHby JIOBI”, HE XapaKTepHBIE IJIST JAHHOTO THUTIA
Janamagdra. K yHuKaibHbIM TaMITHUKAM TTOCeNen -
HUKOBOW 3IOXU OTHOCUTCSI OYEHb LIEHHBIM MPUPOI-
HBI 00BEKT —03epo-JaryHa Mypomckoe. B mpenenax
3aKa3HMKA HaXOJAWUTCSl YHUKAJbHBI KOMIUJIEKC Ma-
MSITHUKOB TI€pBOOBITHON KYJIBTYpPbl — JiepEeBSIHHbIE
3aXOPOHEHMSI, CTOSTHKY, HAaCKaIbHble N300paKeHUsT —
nerpornudspl. K maMsaTHUKaAM MCTOPUU OTHOCHUTCS
BoccTaHaBIMBatoluiics MypomMckuii CBSITO-YCTeH-
CKUII MYXCKOH MOHACTBIpb, OCHOBaHHBI B XIV B.
(Khokhlova et al., 2000).
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3aKa3HUK OBLT yUpexXaeH B 1986 T. ¢ 11ebro coxpa-
HEHMST IEHHBIX TPUPOIHBIX JIAHAIIA(GTOB, BOMTHBIX
00BEKTOB, OMOJIOTMYECKUX PECYPCOB (PacTUTEIbHBIN
1 XUBOTHBIM MU ); HEKUBOM IIPUPOIBI, TAMSITHHKOB
WCTOPUY W KYJIBTYPhI, UMEIOIINXCS Ha TEPPUTOPUH;
CO3/aHUs YCJIOBUM IJISI aKTUBHOTO OTIbIXa Hacese-
Hus. O6I11as TUIOIIAIh 3TOM 0CO00 OXpaHIeMO TpH-
POIHOI TeppuTOpUM cocTaBisieT 33166.7 ra, B TOM
yucue 30812.5 ra necHoro ¢oHaa (Resolution.., 2020).

Tepputopuss naHamagTHOro 3akasHuka (JI13)
“MypoMcCKMii” pacrioyaraeTcsi B IIOI30HE CpeaHeit
TalTW B TIpenesiax 03epHOTO M 03€PHO-JICTHUKOBOTO
CpenHe3a00JIOUeHHOTO PaBHMHHOTO JaHamadra ¢
npeobiaagaHueM eI0BhIX MecTooouTanuii (Gromtsev
etal., 2019). ITo cxeme OuoreorpagpIecKoro paioHu-
poBaHus BocrouHoit @eHHOCKAaHAUM TaHHASI TEPPU-
TOPHUSI OTHOCUTCS K OroreorpaduaecKoii IpOBUHIINT
Karelia transonegensis (Melan.., 1906), cooTBeTCTBY-
fouieit Bonnosepckomy diaopuctuyeckomy p-HY (Ra-
menskaya, 1983). Bonee 60% mromnmany 3aka3HUKa 3a-
HUMAIOT CyXOIOJIbHBIE W 3a00JIOYeHHEBIE Jieca: 3ejie-
HOMOIIIHBIE, JIMIIAiHUKOBbIE U TPaBsIHO-C(harHOBbIE
COCHSIKM, 3€JICHOMOIITHBIE W TPAaBIHO-C(arHOBBIC €Th-
HUKW, 3¢JICHOMOIITHBIE Oepe3HSIKN M pa3sHOTpaBHBIE
oJiplIaHuKM. CpenHUit BO3pacT OCHOBHBIX JIecoO0Opa-
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3yIOIIMX MOPOM: elib eBporeiickas [Picea abies (L.)
H. Karst.] — cBeime 130 jeT, cocHa OOBLIKHOBEHHAS
(Pinus sylvestris L.) — cBoitie 100 net, 6epesa (Bet-
ula spp.) — cBbiie 65 net, ocuHa (Populus tremula L.) —
cBhBIlIE 45 J1eT, onbxa cepast n dyepHas [Alnus incana
(L.) Moench u A. glutinosa (L.) Gaertn.] — cBbiie 50
n 80 JIeT, COOTBETCTBEHHO.

Muxko61oTa 3Toi TPyTHOIOCTYITHOI TeppUTOPUN
paHee He m3ydanach. B ImTepaTypHBIX MCTOYHUKAX
s J13 “MypoMcKuit” MpUBOIUINCH TOJBKO 4 BUOA
MaKpoOMULETOB: Antrodiella faginea, Oxyporus obdu-
cens, Phellinus tremulae, Resinoporia piceata (Spirin,
Zmitrovich, 2003; Spirin, 2007), moaTomy 1iejJbl0 Ha-
cTostIIeit paboThI OBLIO ITOJIyYeHHEe CBEACHUIA O BUIO-
BOM pa3HO0OOpa3uu U CyOCTpaTHOM MPUYyPOYEHHOCTHU
apumodoponaHBIX TPUOOB 3aKa3HUKA U €70 OKPECT -
HOCTEM.

MATEPHAJIBI U METO/bI

IToneBble wucciaenoBaHus aPULIO(GOPOUTHBIX
rpuboB ObUIN TpoBeaeHbl A.B. PyokomaiiHeH ¢ 6 mo
8 mronsa 2019 1. MapIIPYTHBIM METOIOM Ha TEPPUTO-
pun JI3 “MypoMcKuii” — B OKPECTHOCTSIX MbIca My-
poMckuii 1 MypoMckoro CBSTO-YCHEHCKOTO MYX-
CKOTO MOHACTHBIPS, a TAKXKE 9yTh CEBEpHEE — Ha MBICE
YepHbIii, KOTOPBHIM I'PaHUYUT C 3aKa3HUKOM. MaeH-
TuduUKaLMsI cCOOpaHHOro MaTepualia BbIIIOJIHEHA aB-
TOpaMu B 1a0OPaTOPHBIX YCIOBUSIX C MCIIOJIb30BaHU -
€M TPaaULIMOHHBIX METOAOB CBETOBO MUKPOCKOIIUY
¢ ucnoib3oBaHmeM Mukpockorna JTOMO Mukmen-6,
CTaHAAPTHBIX PEAKTUBOB M COBPEMEHHBIX OIIPEICIN -
teaeit. KpoMe Toro, ObIJIM U3y4eHBI MaTepUaIbl, CO-
OpaHHbIe Ha TeppUTOPUU 3aKa3HUKa B.A. CriupuHbIM
B aBrycTe 2002 T. Ha MBICE BecoB HOC 1 XpaHSIIInecs B
Muxkonoruueckom repoapun BUH PAH (LE).

Ha3BaHusi BUIOB B aHHOTUPOBAHHOM CITUCKE
MpUBEIEHBI B COOTBETCTBUU C MEXAYHAPOIHOM 6a30i1
IaHHBIX 0 HOMeHKJaType rpudoB Index Fungorum
(2021). B xBagpaTHBIX CKOOKaxX MpUBEAECHBI CUHOHM-
MBI, TIOJ KOTOPBIMU BUJI paHee TIPUBOIUIICS IS pec-
nmyosuku. JByMsi BOCKJIMLIATEIbHBIMU 3HaKaMU
OTMeUeHbI BUJIbl, TIPUBOIMMbIE BIiepBbIe 1151 Pecity0-
Juku Kapenusi, oqTHUM — BUIBI, MIPUBOAVMBIE BIIEP-
Bhle i1 Omoreorpadmyeckoii nmpoBuHLUM Karelia
transonegensis. 3Be3104KOI 0003HAYEHBI BUbI, 3aHE-
ceHHole B KpacHyio kHury Pecnyonuku Kapenus
(Red Data Book, 2020) 1 momiexalnue oxpaHe Ha
TEPPUTOPUM PETUOHA.

I[J'[H 0003HaYEeHUST MECTOHAXOXASHUI MCITOIb30-
BaHBbI CJICAYIOIIMEC COKpalllCHMA.

1 —JI3 “Mypomckmuii”, Mmbic Mypomckuii, 6eper OHex-
CKOTO 03epa, OKPECTHOCTU MYpPOMCKOTO MOHACTBIPSI M
p. MypoMKH, COCHSIK KYyCTapHUYKOBO-C(arHoBbIi U
XBOMHO-MEJIKOJUCTBEHHBIN YepHUYHO-C(HarHoBbII Jiec,
61°29—-30’ c.u1., 36°15—19” B.1., 06—07.07.2019;

2 — JI3 “MypoMcKMii”, OKpecTHOCTH 03. Mypom-
CKO€, XBOWHO-MEJKOJUCTBEHHBIN JIEC C YEPHOU OJIbXOM,
61°30" c.ur., 36°17’ B.11., 07.07.2019;

MUKOJIOI'A U PUTOIIATOJIIOTUA

3 — JI3 “Mypomckuii”, mpic becoB HOC, e1bHUK Yep-
HUYHBIA U COCHAK YEPHUYHBIN, 61°40” c.1u1., 36°2" B.11., 25—
26.08.2002;

4 — okpectHocTH JI3 “Mypomckuii”, mbic UepHbIid,
XBOWHO-MEJIKOJUCTBEHHBIN ‘-IepHI/I‘-IHO—pa3HOTpaBHBII71
nec, 61°45’ c.ur., 36°2 B.11., 08.07.2019.

B anHoOTamuy mist KaxkXooro BUaa IIpUBOASITCS CBe-
JIeHUsI 0 cyOcTpaTrax M BCTPEUYaeMOCTH Ha MCCIEHO-
BaHHOI TeppuTopuM (1 HaxogKa — eAMHCTBEHHAs Ha-
X0IKa; 2—5 HaxoooK — peako; 6—10 — Hepenko; 11—
19 —gacTo; 60oiee 20 — oueHb yacTo). /1151 BUmoB, 00-
pasibl KOTOPBIX rep6apu3npOBaHbl, TIPUBOIUTCS HO-
Mep obOpasua B repbapuu KapHIl PAH (PTZ) u
BMWH PAH (LE). ABrop cb6opoB (eciau He yKa3aHO
nHaue) — A.B. PyokonaiiHeH.

PE3VIIBTATHI U OBCYXIEHUWNE

B pesyinbrare mpoBemeHHBIX MCCICOOBAaHMII Ha
Tepputopnn JI3 “MypoMcKkuii” 1 ero OKpeCTHOCTEIH
otMmeueHo 110 BuaoB adhmtooponaIHbIX IPUOOB, OT-
Hocsuxed K 77 pomam, 36 cemeiictBaMm, 13 mopsia-
kaM. Hwmke mpuBoguTcss aHHOTMPOBAHHBIM CIIMCOK

BBISIBJICHHBIX BUIOB.

Agaricales
Cyphellaceae

Chondrostereum purpureum (Pers.) Pouzar — 1, 2: Ha Ba-
JIEXXHBIX CTBOJIAX Betula spp., Sorbus aucuparia B XBOMHO-Me-
KOJIMCTBEHHOM YePHUIHO-C(HarHOBOM JIECY U XBOMHO-MeJI-
KOJINCTBEHHOM JIeCy C YepHOi1 onibXxoii, penko (PTZ 2545).

Amylocorticiales
Amylocorticiaceae

Ceraceomyces serpens (Tode) Ginns — 4: Ha BaJIeXKHBIX
ctBoax Pinus sylvestris B XBOMHO-MEJIKOJIUCTBEHHOM 4ep-
HUYHO-Pa3HOTpaBHOM Jiecy, penko (PTZ 2678).

Atheliales
Atheliaceae

Amphinema byssoides (Pers.) J. Erikss. — 1: Ha BaJeXXHbIX
ctBoJiax Picea abies B XBOMHO-METKOJUCTBEHHOM YepPHUY-
HO-carHoBoM Jecy, penko (PTZ 2713).

|Athelia neuhoffii (Bres.) Donk — 1: Ha BaJIeXKHOM CTBOJIE
Populus tremula B XBOMTHO-MEJIKOJMCTBEHHOM YE€PHUYHO-
pa3sHOTpaBHOM Jiecy, enMHCTBeHHas1 Haxonka (PTZ 2721,
LE F-335210).

1A. nivea Jiilich — 1: Ha BajexXxHoM cTBoJe Betula spp. B
XBOWHO-MEJIKOJIMCTBEHHOM YepPHUYHO-C(HarHOBOM Jiecy,
enuHcTBeHHas1 Haxonka (PTZ 2702).

Leptosporomyces fuscostratus (Burt) Hjortstam — 3: Ha
BaJieXXHOM CTBOJIe Pinus sylvestris B COCHSIKE YEPHUYHOM,
eIMHCTBeHHas Haxomka (cobp. m omp. B.A. Chnupus,
LE 227888).

L. galzinii (Bourdot) Jiilich — 1: Ha BaJIeXKHBIX CTBOJIAX
Picea abies w Pinus sylvestris B XBOWHO-MEJIKOJIMCTBEHHOM
yepHUYHO-Cc(harHoBoM Jiecy, peako (PTZ 2709).

Piloderma bicolor (Peck) Jiilich — 1, 2: Ha BaJieXXHBIX
crBosiax Picea abies n Pinus sylvestris B cCMeIIaHHOM 4Yep-
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HUYHO-C(ArHoBOM JieCy M B XBOWHO-MEJIKOJIMCTBEHHOM
JIECY C YEPHOI OJIbXOIi, HEPEOKO.

P, byssinum (P. Karst.) Jiilich — 1, 4: Ha BajieXXHBIX CTBOJIaX
Pinus sylvestris B XBOIHO-MEJIKOJIUCTBEHHBIX YEPHUYHO-
charHoBOM M YEPHUYHO-PA3HOTPABHOM JiecaX, HEPEIKO.

' Tretomyces lutescens (J. Erikss. et Ryvarden) K.H. Larss.,
Kotir. et Saaren. — 4: Ha BaJIeXXHBIX CTBOJax Pinus sylvestris
B XBOMHO-MEJIKOJIMCTBEHHOM YepHUYHO-Pa3HOTPAaBHOM
necy, enuHcTBeHHas Haxonka (LE F-335211).

Auriculariales

Auriculariaceae

Exidia glandulosa (Bull.) Fr. — 4: Ha cyXOCTOMHBIX BET-
BSIX U CTBOJIax Sorbus aucuparia B XBOWHO-METKOJTUCTBEH-
HOM Y€PHUYHO-PA3HOTPABHOM JIECY, PEIKO.

E. saccharina Fr. — 1, 4. Ha BaieXXHBbIX cTBoJIax Picea ab-
ies B XBOMHO-MEJIKOJIMCTBEHHBIX YePHUYHO-C(HArHOBOM U
YEepHUYHO-Pa3HOTPABHOM JiecaX, PEaKO.

Exidiopsis calcea (Pers.) K. Wells — 1: Ha BajJeXHBIX
cTBOJax Picea abies B XBOMTHO-MEJIKOJMCTBEHHOM YEPpHUY -
HO-c(harHOBOM JIeCy, PEIKO.

Boletales
Coniophoraceae

Coniophora arida (Fr.) P. Karst. — 1: Ha BaJIeXXHBIX CTBO-
nax Picea abies n Pinus sylvestris B COCHsIKe KyCTapHUYKOBO-
carHoBoM, HEPEIKO.

C. olivacea (Fr.) P. Karst. — 1: Ha BaJIeXKHBIX CTBOJIaX
Picea abies B XBOITHO-MeIKOJINCTBEHHOM YepHUYHO-Car-
HOBOM JIECY, HEPEIKO.

IC. puteana (Schumach.) P. Karst. — 1: Ha BajJieXKHOM
ctBoJie Picea abies B XBOITHO-MEJIKOJUCTBEHHOM YepHMUY-
HO-c¢harHoBoM Jiecy, enuHCTBeHHast Haxonka (PTZ 2712).

Tapinellaceae

Pseudomerulius aureus (Fr.) Jilich — 4: Ha BaJleXXHOM
ctBoJie Pinus sylvestris B XBOMTHO-MEJIKOJIMCTBEHHOM 4Yep-

HHUYHO-Pa3HOTpaBHOM JICCY, CIVNHCTBECHHAas Haxoaka
(PTZ 2710).
Cantharellales
Botryobasidiaceae

Botryobasidium isabellinum (Fr.) D.P. Roger — 1: Ha Ba-
JIEXHBIX CTBOJIaX Betula spp. B XBOITHO-MEJIKOJUCTBEHHOM
YepHUYHO-C(arHoBOM Jiecy, PeiKo.

B. medium J. Erikss. — 1: Ha BajiexkHOM cTBOJie Pinus syl-
vestris B XBOMHO-MEJIKOJIUCTBEHHOM YepHUYHO-C(arHo-
BOM Jiecy, enMHCTBeHHas Haxonka (PTZ 2720).

B. obtusisporum J. Erikss. — 1: Ha BaJIeXKHOM CTBOJIE
Pinus sylvestris B XBOHO-MEIKOJINCTBEHHOM YEepPHUYHO-
charHoBoM Jiecy, eqIMHCTBeHHas1 Haxonka (PTZ 2722).

B. subcoronatum (Hohn. et Litsch.) Donk — 1: Ha Baiex-
HBIX CTBOJIaxX Picea abies B XBOWHO-METKOJIMCTBEHHOM Yep-
HUYHO-cdarHoBoM Jiecy, peako (PTZ 2716).

B. vagum (Berk. et M.A. Curtis) D.P. Rogers — 1: Ha Ba-
JISKHBIX cTBOJIaX Picea abies B XBOTHO-METKOJUCTBEHHOM
YyepHUYHO-c(harHoBoM Jjecy, penko (PTZ 2711).
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Hydnaceae

Sistotrema raduloides (P. Karst.) Donk — 1: Ha Bajex-
HoM cTtBoJie Populus tremula B XBOIHHO-MEJIKOJIMCTBEHHOM
YepHUYHO-C(HarHOBOM JieCy, eIMHCTBEHHas HaxoIKa
(PTZ 2708).

Corticiales
Corticiaceae

!Corticium boreoroseum Boidin et Lanq. — 1: Ha Banex-
HOM cTBOJIe Picea abies B XBOHO-MEIKOJIUCTBEHHOM KMC-
JIMYHO-YEPHUYHO-TIAIIOPOTHUKOBOM JIECY, €IMHCTBEHHast
Haxonka (LE F-335205).

Gloeophyllales
Gloeophyllaceae

*Gloeophyllum protractum (Fr.) Imazeki — 4: Ha Banex-
HOM cTBose Pinus sylvestris B XBOHO-MEIKOJINCTBEHHOM
YEepHUYHO-PAa3HOTPABHOM JieCy, €IMHCTBEHHAasl HaxoJKa
(PTZ 2534).

G. sepiarium (Wulfen) P. Karst. — 4: Ha BeTpOBaJIbHBIX 1
BaJIeXXHbBIX cTBosIaX Picea abies B XBOMHO-MEIKOJMCTBEH-
HOM YepHUYHO-Ppa3HOTpPaBHOM Jiecy, penko (PTZ 2533).

Hymenochaetales
Hymenochaetaceae

Fomitiporia punctata (P. Karst.) Murrill [= Phellinus
punctatus (P. Karst.) Pilat] — 4: Ha ycBIXalOIIMX U CyXOCTOM -
HBIX cTBOJax Salix spp. u Sorbus aucuparia B XBOTHO-MeN-
KOJIMCTBEHHOM YEPHUYHO-PA3HOTPABHOM JIECY, PEAKO.

Inonotus leporinus (Fr.) Gilb. et Ryvarden [= Onnia lepo-
rina (Fr.) H. Jahn] — 2: Ha e Picea abies B XBOMTHO-MeJI-
KOJIMCTBEHHOM JIECY C YEPHOM OJIbXOI, EIMHCTBEHHAs Ha-
XO/Ka.

1. obliquus (Fr.) Pilat — 1, 4: Ha XXuBBIX cTBOJIax Betula
SPP. B XBOMHO-MEJIKOJIMCTBEHHBIX YePHUYHO-C(HarHOBOM
1 YepPHUYHO-PA3HOTPABHOM Jiecax, HEpPeaIKo.

Mensularia radiata (Sowerby) Lazaro Ibiza [= Inonotus
radiatus (Sowerby) P. Karst.] — 2: Ha CyXOCTOMHBIX CTBOJIax
Alnus glutinosa B XBOITHO-MEJIKOJIMCTBEHHOM JIeCy C YEpPHOit
OJIbXOI, peaKo.

Phellinidium ferrugineofuscum (P. Karst.) Fiasson et
Niemela [= Phellinus ferrugineofuscus (P. Karst.) Bourdot et
Galzin] — 1, 2: Ha BanexHbIX cTBosIaX Picea abies B XBOMHO-
MEJIKOJIUCTBEHHOM YePHUYHO-C(harHOBOM U XBOMHO-MeJ-
KOJIMCTBEHHOM JIECY C YepHOi1 onbxoit, penko (PTZ 2544).

Phellinopsis conchata (Pers.) Y.C. Dai [= Phellinus con-
chatus (Pers.) Quél.] — 1, 4: Ha XKMBBIX U YCHIXaIOIINX CTBO-
Jnax Salix spp. B XBOMHO-MEJIKOJMUCTBEHHBIX YEPHUYHO-
carHoBOM M YepHUIHO-Pa3HOTPABHOM Jiecax, PEIKO.

Phellinus chrysoloma (Fr.) Donk — 1: Ha BaJeXHBIX
ctBoJiax Picea abies B XBOMTHO-MEJIKOJMCTBEHHOM YepHUY -
HO-charHoBOM Jiecy, PeaKo.

Ph. laevigatus (P. Karst.) Bourdot et Galzin — 1, 2: Ha Ba-
JIEKHBIX CTBOJIaX Betula spp. B XBOMHO-MEJTKOJIUCTBEHHOM
YepHUIHO-C(HArHOBOM JIeCy Y XBOMTHO-METKOJUCTBEHHOM
JIECY C YEPHOM OJIbXOM, PENKO.

Ph. nigricans (Fr.) P. Karst. — 1: Ha ychIXaloIIux CTBOJIax
Betula spp. B XBOITHO-MEJIKOJIMCTBEHHOM YepHUYHO-cdar-
HOBOM JIeCY, PEIKO.

Ph. tremulae (Bondartsev) Bondartsev et P.N. Borisov —
1, 3 (Spirin, Zmitrovich, 2003), 4: Ha XXUBBIX M YCHIXAIOIINX

2021



334 PYOKOJIAMHEH, KOTKOBA

ctBoJiax Populus tremula B XBOWHO-MEJIKOJTMCTBEHHBIX Yep-
HUYHO-C(HArHoBOM M YEPHUYHO-PA3HOTPABHOM Jiecax, ya-
CTO.

Ph. viticola (Schwein.) Donk — 1: Ha BaJIeXKHBIX CTBOJIax
Picea abies n Pinus sylvestris B XBOMTHO-MEJIKOJINCTBCHHOM
YepHUYHO-CcGarHoBoM Jiecy, penko (PTZ 2540).

Phellopilus nigrolimitatus (Romell) Niemeld, T. Wagner
et M. Fisch. — 1: Ha BajieXXHbIX cTBOJIaX ¥ THAX Picea abies
B XBOMHO-MEJIKOJIUCTBEHHOM Y€PHUYHO-C(ArHOBOM JIeCy,
penko (PTZ 2542, PTZ 2549).

Porodaedalea pini (Brot.) Murrill [= Phellinus pini (Brot.)
A. Ames] — 1: Ha >XXMBBIX 1 YCBIXaIOIINX CTBOIaX Pinus sylves-
tris B COCHSIKE KyCTapHUYKOBO-C(HarHOBOM, PEIKO.

VTubulicrinis calothrix (Pat.) Donk — 1: Ha BaJeXHbIX
ctBosax Picea abies B XBOMHO-MEJIKOJIUCTBEHHOM YEPHUY-
HO-cdarHoBoMm Jecy, penko (PTZ 2707).

\'T. strangulatus K.H. Lars. et Hjortstam — 1: Ha Bajex-
HbIX cTBOJIaxX Picea abies B XBOMTHO-MEJIKOJIMCTBEHHOM Yep-
HUYHO-charHoBoM Jecy, peako (PTZ 2698).

\'T. subulatus (Bourdot et Galzin) Donk — 1: Ha Bajex-
HBIX CTBOJIax Pinus sylvestris B XBOITHO-MENIKOJIUCTBEHHOM
yepHUYHO-C(arHoBoM Jiecy, peako (PTZ 2719).

Hyphodermataceae

Hyphoderma setigerum (Fr.) Donk — 1, 4: Ha BaJIeXXHBIX
ctBosax Betula spp. u Picea abies B XBOITHO-MEIKOJUCTBEH-
HBIX YepHUYHO-C(PAarHOBOM M YEPHUYHO-PA3HOTPABHOM
necax, penko (PTZ 2717).

Kurtia argillacea (Bres.) Karasinski [= Hyphoderma ar-
gillaceum (Bres.) Donk] — 1: Ha BasiexkHoM cTBoJie Picea ab-
ies B XBOMHO-MEJIKOJUCTBEHHOM YE€pHUYHO-C(HAarHOBOM
Jiecy, equHCTBeHHas1 Haxonka (PTZ 2700).

Oxyporaceae

Oxyporus corticola (Fr.) Ryvarden — 4: Ha BajeXHBIX
ctBoJiax Populus tremula B XBOMMHO-MEJIKOJIMCTBEHHOM Yep-
HUYHO-Pa3HOTPABHOM JIeCy, PEIKO.

O. obducens (Pers.) Donk — 3: Ha BaJIeXKHOM CTBOJIE
Populus tremula (Spirin, Zmitrovich, 2003).

Rickenellaceae

Peniophorella pubera (Fr.) P. Karst. [= Hyphoderma pu-
berum (Fr.) Wallr.] — 2: Ha BajexxHoM cTBoJie Picea abies B
XBOMHO-MEJIKOJJMCTBEHHOM JIECY C YEPHOI OJIbXOil, eNUH-
crBeHHas Haxonka (PTZ 2699).

Resinicium bicolor (Alb. et Schwein.) Parmasto — 1, 4: Ha
BaJIEXHBIX CTBOJAX Betula spp. u Picea abies B XBOITHO-Me-
KOJIMCTBEHHBIX YEPHUYHO-C(PAarHOBOM U UYEPHUUYHO-pA3-
HOTpaBHOM JiecaxX, HEpeaKo.

Skvortzovia furfuracea (Bres.) G. Gruhn et Hallenberg
[= Resinicium furfuraceum (Bres.) Parmasto] — 1, 4: Ha Ba-
JIeXHBbIX cTBojax Picea abies u Pinus sylvestris B XBOIHO-
MEJIKOJMCTBEHHBIX YEPHUYHO-C(HAarHOBOM M YEPHUYHO-
Pa3HOTPaBHOM Jiecax, HEpPeaKo.

Schizoporaceae

|Hyphodontia alienata (S. Lundell) J. Erikss. — 4: Ha Ba-
JiexkHoM ctBosie Populus tremula B XBOMMHO-MEJKOJIMCTBEH-

HOM YC€PpHUYHO-paA3HOTpPaBHOM JI€Cy, €AMHCTBCHHasA Ha-
xomka (PTZ 2680).

MUKOJIOI'A U PUTOIIATOJIIOTUA

H. alutaria (Burt) J. Erikss. — 1: Ha BaJieXXHBIX CTBOJIaX
Picea abies B XBOITHO-MEJIKOJINCTBEHHOM Y€pHUIHO-Cpar-
HOBOM Jiecy, peako (PTZ 2697).

H. pallidula (Bres.) J. Erikss. — 1, 4: Ha BaJIeXKHBIX CTBO-
nax Picea abies  Populus tremula B XBOTHO-MEJIKOJIICTBEH-
HBIX YEPHUYHO-CHArHOBOM M YEPHUYHO-PA3HOTPABHOM
necax, penko (PTZ 2701).

Xylodon asper (Fr.) Hjortstam et Ryvarden [= Hyphodon-
tia aspera (Fr.) J. Erikss.] — 1, 4: Ha BaJIeXXHBIX CTBOJIAX
JIMCTBEHHBIX opon, Picea abies v Pinus sylvestris B XBOITHO-
MEJIKOJIUCTBEHHBIX YE€PHUYHO-C(HArHOBOM M YEePHUYHO-
pPa3HOTPABHOM Jiecax, HEPEIKo.

X. brevisetus (P. Karst.) Hjortstam et Ryvarden [= Hy-
phodontia breviseta (P. Karst.) J. Erikss.] — 4: Ha BaJIeXKHBIX
ctBoJax Picea abies u Pinus sylvestris B XBOITHO-MEJIKOJIVICT -
BEHHOM Y€PHUYHO-PA3HOTPABHOM JieCy, HEPEIKO.

X. radula (Fr.) Tura, Zmitr., Wasser et Spirin — 4: Ha Ba-
JIEXXHBIX CTBOJIAaX Betula spp. B XBOMHO-MEIKOJTUCTBEHHOM
YEPHUYHO-PAa3HOTPABHOM JIECY, PEIKO.

Incertae sedis

Trichaptum abietinum (Pers. ex J.F. Gmel.) Ryvarden —
1, 2, 4: Ha BaJIeXKHBIX cTBONaX Picea abies B XBOITHO-MENKO-
JIMCTBEHHBIX YePHUYHO-C(arHOBOM M YE€PHUYHO-Pa3HO-
TpPaBHOM JiecaX, B XBOITHO-MEJIKOJIMCTBEHHOM JieCy C 4ep-
HOI 0JIbXOIi, OYEHb YacTo.

T. biforme (Fr.) Ryvarden — 4: Ha BaJIeXkHOM CTBOJIe
Betula spp. B XBOMHO-MEJIKOJIMCTBEHHOM Y€PHUYHO-pa3-
HOTpPaBHOM JieCy, eIMHCTBEHHAasI HaxomKa.

T. fuscoviolaceum (Ehrenb.) Ryvarden — 1, 2: Ha Bajex-
HBIX cTBOJIaX Picea abies B XBOMTHO-MEIKOJUCTBEHHOM 4Yep-
HUYHO-C(arHoBOM Jiecy U XBOITHO-METKOJIMCTBEHHOM Jie-
CY C YEPHOM OJIbXOM, PENKO.

T. laricinum (P. Karst.) Ryvarden — 1: Ha BaJIeXKHOM CTBOJIe
Pinus sylvestris B XBOIHO-MEJIKOJJUCTBEHHOM YE€pHUYHO-
charHoBOM Jiecy, emrmHCTBeHHas: Haxonka (PTZ 2548).

Polyporales
Amyloporiaceae

Amyloporia sinuosa (Fr.) Rajchenb., Gorjén et Pildain
[= Antrodia sinuosa (Fr.) P. Karst.] — 1, 4: Ha BaJIeXKHBIX
crBonax Picea abies vi Pinus sylvestris B XBOWHO-MEJTKOJIUCT-
BEHHBIX YEPHUYHO-C(HAarHOBOM U YEPHUYHO-PA3HOTPAB-
HOM Jiecax, HepenKo.

Amyloporia xantha (Fr.) Bondartsev et Singer [= Antrodia
xantha (Fr.) Ryvarden] — 4: Ha BajexXHBIX cTBOIax Pinus syl-
vestris B XBOMHO-MEJIKOJIMCTBEHHOM YE€pPHUYHO-pa3HO-
TPaBHOM JIECY, PEIKO.

Dacryobolaceae

Calcipostia guttulata (Sacc.) B.K. Cui, L.L. Shen et
Y.C. Dai [= Oligoporus guttulatus (Peck) Gilb. et Ryvarden] —
1, 3: Ha BajexXHBIX cTBonax Picea abies B XBOITHO-MEIKO-
JIMCTBEHHOM YepHUYHO-C(HarHOBOM JIECY U B €IbHUKE Uep-
HU4YHOM, penko (PTZ 2718; cobp. u onp. B.A. CniupuH,
LE 208184).

Postia sericeomollis (Romell) Jilich [= Oligoporus seri-
ceomollis (Romell) Bondartseva] — 3: Ha BaJIeXKkHOM CTBOJIe
Picea abies B eTbHUKE YepHUIHOM, €IMHCTBEHHAsI HAXOIKa
(coOp. u onip. B.A. CniupuH, LE 208193).
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Fibroporiaceae

Il Fibroporia norrlandica (Berglund et Ryvarden) Niemeld —
1: Ha BaJieXkHOM cTBoJIe Picea abies B XBOTHO-MEIKOJIMCT-
BEHHOM YEpHUYHO-C(ArHoBOM JieCy, €AMHCTBEHHAsI Ha-
xonka (PTZ 2705).

Fomitopsidaceae

Fomitopsis betulina (Bull.) B.K. Cui, M.L. Han et
Y.C. Dai [= Piptoporus betulinus (Bull.) P. Karst.] — 1, 2, 4:
Ha BaJleXXHbIX CTBoJIaX Betula spp. B XBOWHO-MEIKOJIUCT-
BEHHBIX YePHUYHO-C(HArHOBOM U YEPHUIHO-PA3ZHOTPaB-
HOM Jiecax, B XBOMHO-MEJKOJUCTBEHHOM JieCy ¢ YepHOI
OJIbXOM, B COCHSIKE KyCTapHUYKOBO-Cc(HarHOoBOM, O4Ye€Hb
4acTo.

F pinicola (Sw.) P. Karst. — 1, 2, 4: Ha ycbhIXalolIux 1 Ba-
JIEXHBIX CTBOJax Betula spp., Picea abies, Pinus sylvestris B
XBOMHO-MEJIKOJIMCTBEHHBIX YePHUYHO-C(HArHOBOM U Yep-
HUYHO-Pa3HOTPABHOM JiecaX, B XBOWHO-MEIKOJINCTBEH-
HOM JIECY C YEPHOI OJIbXOI, B COCHSKE KyCTapHUYKOBO-
charHoBOM, OYEHb YACTO.

Neoantrodia serialis (Fr.) Audet [= Antrodia serialis (Fr.)
Donk] — 1, 4: Ha BanexHbIX cTBoJax Picea abies v Pinus syl-
vestris B XBOWHO-MEJIKOJIMCTBEHHBIX YepHUYHO-charHo-
BOM U YepHUYHO-PA3HOTPABHOM JiecaX, B COCHSIKE KyCcTap-
HUYKOBO-C(harHOBOM, HEPEIKO.

Resinoporia piceata (K. Runnel, Spirin et Vlasdk) Audet
|= Antrodia piceata Runnel, Spirin et Vlasak] — 3: Ha Bajex-
HoM cTBoJie Picea abies B enbHUKEe 4epHUYHOM (Spirin,
2007).

Rhodofomes roseus (Alb. et Schwein.) Kotl. et Pouzar
[= Fomitopsis rosea (Alb. et Schwein.) P. Karst.] — 1: Ha Ba-
JIEXXHBIX CTBOJIaX Picea abies B XBOMHO-MEIKOJUCTBEHHOM
YepHUYHO-c(harHoBoM Jjecy, penko (PTZ 2552).

Gelatoporiaceae

Cinereomyces lindbladii (Berk.) Jilich [= Diplomitoporus
lindbladii (Berk.) Gilb. et Ryvarden] — 4: Ha BajexXHOM
ctBoJie Pinus sylvestris B XBOMMHO-MEJIKOJIMICTBEHHOM 4Yep-
HUYHO-Pa3HOTPaBHOM Jiecy, eIMHCTBEHHAsT HaxomKa.

Incrustoporiaceae

Skeletocutis amorpha (Fr.) Kotl. et Pouzar — 1, 2: Ha Ba-
JISKHBIX cTBOJaX Picea abies B XBOTHO-MEIKOJUCTBEHHOM
YEepHUIHO-C(HArHOBOM JIeCY M B XBOMHO-MEIKOJIUCTBEH-
HOM JieCcy ¢ YepHOM onbxoit, penko (PTZ 2551).

Irpicaceae

Gloeoporus pannocinctus (Romell) J. Erikss. — 1: Ha Ba-
JISKHBIX cTBONax Populus tremula B XBOWHO-METKOJMCT-
BEHHOM Y€pHUYHO-C(HAarHOBOM JieCy, PEIKO.

* Leptoporus mollis (Pers.) Quél. — 1: Ha BaJieXKHBIX CTBO-
nax Picea abies B XBOMHO-MEIKOJUCTBEHHOM YE€PHUYHO-
carnoBoM Jecy, penko (PTZ 2550).

Resiniporus resinascens (Romell) Zmitr. [= Ceroporiopsis
resinascens (Romell) Domanski] — 4: Ha BaJIeXKHOM CTBOJIC
Betula sp. B XBOITHO-MEIKOJIMCTBEHHOM YepHUYHO-PAa3HO-
TpaBHOM JieCy, enMHCTBeHHas1 Haxonka (PTZ 2679).

Vitreoporus dichrous (Fr.) Zmitr. [= Gloeoporus dichrous
(Fr.) Bres.] — 4: Ha BajiexxHOM cTBoJie Salix sp. B XBOMHO-
MEJIKOJIUCTBEHHOM YepHUYHO-PAa3HOTPABHOM JieCy, eMUH-
ctBeHHas1 Haxonka (PTZ 2539).
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Ischnodermataceae

Ischnoderma benzoinum (Wahlenb.) P. Karst. — 2, 4: Ha
BaJIEXHBIX CTBOJIaX Picea abies B XBOIHO-MEIKOJIUCTBEH-
HOM YEePHUYHO-Pa3HOTPABHOM JieCy U B XBOMHO-MEJIKO-
JINCTBEHHOM JIECY C YEPHOM OJIbXOi1, penKo.

Laetiporaceae

Phaeolus schweinitzii (Fr.) Pat. — 1: Ha kopHsix Picea ab-
ies B XBOMHO-MEJIKOJUCTBEHHOM YepHUYHO-CHArHOBOM
JIecy, ETMHCTBEHHAS HaXOOKa.

Meruliaceae

Hermanssonia centrifuga (P. Karst.) Zmitr. [= Phlebia
centrifuga P. Karst.] — 1: Ha BasiexkHbIX cTBOJNIax Picea abies
B XBOMHO-MEJIKOJJUCTBEHHOM YepHUYHO-C(HAarHOBOM Jiecy,
penKo.

Phanerochaetaceae

Bjerkandera adusta (Willd.) P. Karst. — 1, 2, 4: Ha Bajex-
HBIX cTBONax Populus tremula B XBOIHO-MEIKOIVICTBEHHBIX
YepHUYHO-C(HarHOBOM M YEPHUYHO-PA3HOTPABHOM Jiecax, B
XBOMHO-MEJIKOJIMCTBEHHOM JIECY C YEPHOI OJIbXOM, PENKO.

Phanerochaete sordida (P. Karst.) J. Erikss. et Ryvarden — 1:
Ha BaJIeXKHBIX CTBoJIaxX Pinus sylvestris u Populus tremula B
XBOMHO-MEJIKOJMCTBEHHOM YepHUYHO-C(harHOBOM Jiecy,
penko (PTZ 2715).

Phlebiopsis gigantea (Fr.) Jilich — 1, 2: Ha BaJIeXXHBIX
cTBOJaxX Picea abies B XBOMHO-MEJIKOJIMCTBEHHOM YEpHUY-
HO-C(arHoBOM JieCy U B XBOMHO-MEJIKOJIMCTBEHHOM JIeCy C
YEepHOI1 OJIbXOM, peaKo.

Polyporaceae

Cerioporus leptocephalus (Jacq.) Zmitr. [= Polyporus lep-
tocephalus (Jacq.) Fr.] — 1: Ha BajiekHOM CTBOJI€ JIUCTBEH-
HOro JepeBa B XBOWHO-MEJKOJIMCTBEHHOM YEPHUYHO-
charHoBOM Jiecy, eIMHCTBEHHAsI HaXOIKa.

Daedaleopsis confragosa (Bolton) J. Schrot. — 1: Ha Ba-
JIEXHBIX CTBOJMaX Salix spp. B XBOHHO-MEJIKOJUCTBEHHOM
YepHUYHO-C(harHOBOM Jiecy, PeiKo.

D. septentrionalis (P. Karst.) Niemeld — 4: Ha BajeXXHBIX
cTBOJaX Betula spp. B XBOMHO-MEJIKOJIUCTBEHHOM YEepHUY-
HO-pa3HOTPABHOM JIECY, PENIKO.

Dichomitus squalens (P. Karst.) D.A. Reid — 1, 4: Ha Ba-
JIEXHBIX cTBosIax Pinus sylvestris B XBOMHO-MEJIKOJUCTBEH-
HBIX YEPHUYHO-C(HPAarHoBOM M YEPHUYHO-PA3ZHOTPABHOM
necax, penko (PTZ 2535, PTZ 2547).

Diplomitoporus flavescens (Bres.) Domanski — 4: Ha Ba-
JIEXKHOM CTBoJie Pinus sylvestris B XBOTHO-MEJIKOJIMCTBEH -
HOM YEpHUYHO-Pa3HOTPABHOM JIeCy, €IMHCTBEHHas Ha-
xonka (PTZ 2543).

Fomes fomentarius (L.) Fr. — 1, 2, 4: Ha CyXOCTOMHBIX U
BaJIeXHbIX CTBOJIaX Alnus incana, A. glutinosa, Betula spp. B
XBOMHO-MEIKOJUCTBEHHBIX YePHUYHO-C(HarHOBOM U Yep-
HUYHO-Pa3HOTPABHOM JiecaX, B XBOMHO-MEIKOJMCTBEH-
HOM JIECY C UYePHOM OJIbXOi1, OUeHb YacTo.

Ganoderma applanatum (Pers.) Pat. — 4: Ha BaJexXHBIX
ctBosax Betula spp. B XBOITHO-MEJIKOJIMCTBEHHOM YePHUY-
HO-pa3HOTPABHOM JIECY, PENIKO.

Lentinus substrictus (Bolton) Zmitr. et Kovalenko
[= Polyporus ciliatus Fr.] — 1: Ha BaJIe.KHOM CTBOJIE JIMCT-
BEHHOTO JepeBa B XBOMHO-MEIKOJUCTBEHHOM YEPHUYHO-
charHoBoM Jiecy, enMHCTBeHHast Haxonka (PTZ 2723).
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Trametes hirsuta (Wulfen) Pilat — 2: Ha BajieXKHOM CTBO-
Je Betula spp. B XBOMTHO-MEJIKOJIUCTBEHHOM JIECY C YePHO
OJIbXOM, eTMHCTBEHHAsT HAXOJKa.

T. ochracea (Pers.) Gilb. et Ryvarden — 1, 4: Ha BaJyiex-
HBIX cTBOJIax Populus tremula B XBOITHO-METKOIMCTBEHHBIX
YEepHUIHO-C(HAarHOBOM 1 YepHUYHO-Pa3HOTPABHOM Jiecax,
HepeaKo.

Pycnoporellaceae

Pycnoporellus fulgens (Fr.) Donk — 1: Ha BajexxHOM
cTBosie Picea abies B XBOMTHO-MEJIKOJMCTBEHHOM YEPHUY-
HO-c(harHoBoM Jiecy, emMHCTBeHHast Haxonka (PTZ 2546).

Sparassidaceae

Crustoderma dryinum (Berk. et M.A. Curtis) Parmasto —
1: Ha BajiexXHBIX cTBOJIax Picea abies B XBOMTHO-MEIKOJUCT-
BEHHOM YepHUYHO-cGarHoBoMm Jiecy, peako (PTZ 2564).

Steccherinaceae

Antrodiella faginea Vampola et Pouzar — 3 (Spirin, Zmit-
rovich, 2003), 4: Ha CyXOCTOMHEIX M BaJICKHBIX CTBOJAX
Populus tremula B XBOMHO-MEJIKOJNCTBEHHBIX YePHUYIHO-
pa3HOTpaBHBIX Jiecax, penko (PTZ 2724).

A. romellii (Donk) Niemeld — 3: Ha BaJeXHOI BEeTBU
Betula pubescens B eTbHUKE YepHUYHOM, ENMHCTBEHHAsI Ha-
xonka (coop. u onp. B.A. Cniupun, LE 208179).

Steccherinum fimbriatum (Pers.) J. Erikss. — 1, 4: Ha Ba-
JIEXXKHBIX CcTBOJIaxX Populus tremula B XBOWHO-MEJKOJVCT-
BEHHBIX YepPHUYHO-C(HArHOBOM U YEPHUIHO-Pa3ZHOTPaB-
HOM Jiecax, penko (PTZ 2532).

Incertae sedis

\Hypochnicium geogenium (Bres.) J. Erikss. — 1: Ha Ba-
JISKHBIX cTBOJIax Picea abies B XBOMHO-MEJIKOJINCTBEHHOM
YEepHUYHO-C(parHoBOM Jiecy, peaKo.

Russulales
Auriscalpiaceae

Artomyces pyxidatus (Pers.) Jilich — 4: Ha BajieXXHBIX
ctBoJiax Populus tremula B XBOMMHO-MEJIKOJIMCTBEHHOM Yep-
HUYHO-Pa3HOTPABHOM JIeCy, PEIKO.

Bondarzewiaceae

Heterobasidion parviporum Niemela et Korhonen — 1: Ha
BaJIEXKHOM cTBoOJIe Picea abies B XBOITHO-MEJKOJUCTBEH-
HOM YEPHUYHO-C(HATHOBOM JIECY; €IMHCTBEHHAs] HAXOIKa
(PTZ 2541).

Peniophoraceae

Dichostereum boreale (Pouzar) Ginns et M.N.L. Lefeb-
vre — 1: Ha BaJIexXHbIX CTBoJIax Picea abies B XBOITHO-MeJIKO-
JIMCTBEHHOM YepHUYHO-C(harHOBOM JIeCy, PEIKO.

* Peniophora septentrionalis Laurila — 1, 4: Ha BaJeXHbIX
ctBoJiax Picea abies B XBOMHO-MEJIKOJIMCTBEHHBIX YEPHUY -
HO-C(arHoBOM U YEPHUYHO-PA3HOTPABHOM JieCax, PeIKO
(PTZ 2562).

\Scytinostroma odoratum (Fr.) Donk — 1, 2: Ha BaJeXXHbIX
ctBoJiax Betula spp. n Picea abies B XBOITHO-MEJIKOJIMCTBEH-
HOM YepHUYHO-C(HArHOBOM JIeCy U B XBOMHO-MEIKOJIMCT-
BEHHOM Jiecy C 4YepHoOW ousbxoii, penko (PTZ 2703,
PTZ 2704, LE F-335207).

MUKOJIOI'A U PUTOIIATOJIIOTUA

Stereaceae

|Aleurodiscus lividocaeruleus (P. Karst.) Parmasto — 4: Ha
BaJIeXKHOM CTBoOJie Pinus sylvestris B XBOHO-MEJIKOJIUCT-
BEHHOM 4YepHUYHO-Pa3HOTPABHOM JIeCy, €IMHCTBEHHasl
Haxonka (PTZ 2714).

\Gloeocystidiellum porosum (Berk. et M.A. Curtis) Donk —
1: Ha BanexxHoM cTBoJie Picea abies B XBOMTHO-METKOJIUCT-
BEHHOM YepHUYHO-C(HArHOBOM JieCy, eMMHCTBEHHas Ha-
xonka (PTZ 2706).

Stereum rugosum (Pers.) Fr. — 2: Ha cyXOCTOMHBIX U Ba-
JIEXXHBIX CTBOJIaX Alnus glutinosa v A. incana B XBOMHO-MeJI-
KOJINICTBEHHOM JIECY C YePHOM OJIbXOi1, pelKo.

S. sanguinolentum (Alb. et Schwein.) Fr. — 2: Ha Bajex-
HbIX cTBOJIax Picea abies B XBOMHO-MEIKOJUCTBEHHOM JIECY
C YEPHOI 0J1bXOM, peako.

S. subtomentosum Pouzar — 2, 4: Ha BaJIeXXHbIX CTBOJIaX
Betula spp. B XBOHO-MEJIKOJMCTBEHHOM YepHUYHO-pa3-
HOTpPaBHOM JIeECy Y1 B CMELIAaHHOM JIeCy C YEPHOM OJIbXOM,
penKo.

Thelephorales
Bankeraceae

|Hydnellum compactum (Pers.) P. Karst. — 4: Ha 1ouBe B
XBOMHO-MEJIKOJUCTBEHHOM YepHUYHO-Pa3HOTPABHOM JIe-
¢y, enmHCTBeHHas Haxonka (PTZ 2537).

H. ferrugineum (Fr.) P. Karst. — 1: Ha mouBe B COCHSIKE
KyCTapHUYKOBO-C(HarHOBOM, PEIKO.

Trechisporales
Hydnodontaceae

Trechispora mollusca (Pers.) Liberta — 1: Ha BaJIeXKHBIX
ctBosax Betula spp. B XBOITHO-MEJIKOJIMCTBEHHOM YePHUY-
HO-c(arHOBOM Jiecy, peaKo.

B pesynbrare mpoBeneHHBIX MCCAeIOBaHUiT Ha
tepputopuu JI13 “MypoMcKuii” BBISIBIEHO 87 BUIOB
adpnmrodoponaTHBIX TpUOOB U elle 23 BUga OTMEUEeHBI
OJIM3 ero ceBepHOM TIpaHUIbI Ha Mbice YepHBIN.
BonbIIMHCTBO M3 BBISIBIIEHHBIX MAaKpOMMUIIETOB HO-
BOJILHO IIIUPOKO pacCHpOCTpaHEHbl HAa TEPPUTOPUU
peciyonuku (Krutov et al., 2014; Ruokolainen, Kot-
kova, 2016; Kotkova, 2019), HO Tak:Xe OTMeYeH PsII
BUIOB, 3aCIYXKUBAIOIIX 0cO60ro BHMMaHus. Tak, Ha
obcieqoBaHHOM TeppUTOPUM ObLUIM HalieHbl 4 BUAA,
KOTOpHIE SIBJISIIOTCSI JOBOJIBHO PEIKMMHU Ha CEBEpO-
3amnane Poccrm u ykaseiBarorcs it Pecrryommkn Ka-
penus BriepBbie (Athelia nivea, Corticium boreoroseum,
Fibroporia norrlandica, Tretomyces lutescens). Athelia
nivea u Tretomyces lutescens paHee Ha ceBepo-3aItane
Poccun ormeyanuch ToabKo B JIGHMHTpaacKou o0JI.
(Zmitrovich, 2008; Bondartseva et al., 2015; Kotkova,
2015). Corticium boreoroseum N3BECTEH TaKXKe I10 €O1-
HUYHBIM HaxonkaM B ApxaHreibckoii (Ezhov, 2013),
Jleaunrpanckoit (Zmitrovich, 1999) u IlckoBckoif
(Kotkova, 2006) o6nactsx. dust Fibroporia norrlandica
paHee OBLIM OTMEUEHbI OTIEJbHbIE MECTOHAXOXIIE-
HUs B ApxaHreiabckoit (Bolshakov et al., 2016), Jle-
HuHrpaackoit (Kotkova, 2008, 2010; Bondartseva et al.,
2015) u MypmaHckoit (Kotkova, 2007) obnactsix.
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ITomMyrMO yKa3aHHBIX BbIlI€, 11 BUIOB SIBIISIIOTCS
HOBBIMU JJ1s1 OMoreorpaduueckoii mpoBuHuuu Kare-
lia transonegensis: Aleurodiscus lividocaeruleus, Athelia
neuhoffii, Coniophora puteana, Gloeocystidiellum poro-
sum, Hydnellum compactum, Hyphodontia alienata,
Hypochnicium geogenium, Scytinostroma odoratum, Tu-
bulicrinis calothrix, T. strangulatus, T. subulatus.

OmHuM M3 BaXXHBIX (AKTOPOB, OITPEIEIISIIOIINX
MPUCYTCTBUE TE€X WU WHBIX BUIOB aduinuiohopou-
HBIX TPUOOB B 3KOCUCTEME, SIBJISIETCS HAJIMYME MO/ -
XOJSIETO JJISI MX pa3BUTHUSI cyOCTpaTa — MpeuMylle-
CTBEHHO IpPEBECUHBI, IPU 3TOM BaXXHOE 3HAUYCHME
UMeeT ee ITOpOoaHkIi cocTaB. Ha o6¢cnenoBaHHO Tep-
pUTOPUM Ha ApEeBECUHE XBOMHBIX IOPOJ BBISBICHO
70 BUIOB, HA TUCTBEHHBIX — 44 BUIa, HE IIPOSIBISIOT
M30UpPaTEeIbHOCTU K OIpeIelIeHHBIM ITopoIaM 5 BU-
noB. HauOoblllee 4nclIO BUIOOB JIepeBOopa3pyllao-
IIUX TPUOOB OTMEUEHO Ha OCHOBHBIX JIECOOOPa3yIo-
LIMX [TopoJax: Ha eJiu — 48 BUIOB, COCHE — 26 BUIOB,
o6epese — 20 BunoB, ocuHe — 12 BugoB. Ha uBe 3ape-
TUCTPUPOBAHO 4 BUJIA, HA OJIbXE U PSIOUHE — 110 3 BUJA.

HarmouBeHHblie BUuAbl adI0POPOUTHBIX TPUOOB
Haubosiee XapaKTepHbI 111 BBICOKOBO3PACTHBIX COC-
HOBBIX COOOIIECTB C MMHUMAaJIbHOW aHTPOTIOTeHHOM
Harpy3Koii He TOJIbKO Ha IPEeBECHbI, HO U TPaBsIHO-
KYyCTapHUYKOBBII sIpyc M TIOACTWIKY. B Hacrosiiee
BpEMSI U3 DTOM I'pyINbl HA 00CIeT0BAaHHON TepPUTO-
puH BBISIBIIEHO TOAbKO 2 Buna (Hydnellum compactum
u H. ferrugineum).

OnHoOIi M3 BaXXHBIX XapaKTePUCTUK, ITO3BOJISIO-
X OTIPEICTUTDh COCTOSTHUE JIECHBIX MACCUBOB, SIB-
JISIeTCS TIPUCYTCTBUE HA X TEPPUTOPUN MHINKATOP-
HBIX U CIIeIMaIM3uPOBaHHBIX BUAOB (Survey.., 2009),
a TakKe peIKMX U OXpaHsieMbIX BUIOB. B HacTosiee
BpeMs B 00C/IeTOBAaHHBIX JIECHBIX OMOTOTIAaX HA TEPPH -
topun JI3 “MypoMcKuii” 1 ero OKpeCTHOCTEIA BEISIB-
JIEHBI MECTOHAXOXAeHUST 9 MHIUKATOPHEIX (Dichoste-
reum boreale, Gloeoporus pannocinctus, Hermanssonia
centrifuga, Phaeolus schweinitzii, Phellinidium ferrugi-
neofuscum, Phellinus viticola, Pseudomerulius aureus,
Pycnoporellus fulgens, Rhodofomes roseus) n 7 crieuna-
ym3upoBaHHbIX (Calcipostia guttulata, Crustoderma
dryinum, Gloeophyllum protractum, Inonotus leporinus,
Leptoporus mollis, Phellinus chrysoloma, Phellopilus ni-
grolimitatus) BUIOB MakKpoOMUILIETOB (mo: Survey..,
2009). KpoMe TOro, Ha TEeppUTOpPMM 3aKa3HMKa U
MIpIJIeTaoIIe TEepPUTOPUN OTMEYECHEI 3 BUIa MAKPO-
muietoB (Gloeophyllum protractum, Leptoporus mollis,
Peniophora septentrionalis), 3aneceHHbIX B KpacHylo
kaury Pecryonmkm Kapenus (Red Data Book, 2020).
IMpucyrcrBre 16 MHOAWKATOPHBIX U CITELUATA3NPO-
BaHHBIX U 3 OXpaHsSIEeMbIX BUIa TPMOOB B TAHHOM JieC-
HOM MAacCHBe U HUIMINE HEOOXOTUMBIX YCIOBUIA TSI
WX BEDKUBAHUS B JOJITOCPOYHOM MEPCIIEKTUBE OTIpe-
JISJISIIOT €T0 KaK OMOJIOTUYEeCKU LICHHBIA.

MUKOJIOTHUA U GUTOIATOJIOTIUA
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3AKJIFOYUEHHME

B pe3ynbraTe npoBeleHHBIX UCCIIENOBAHUI C yue-
TOM JINTEPATYPHBIX U TepOapHbIX TaHHBIX HA TEPPU-
TOpUU 3aKa3HMKa “MypoMcKMii” M ero oKpecTHO-
CTeilt B HacTosilee BpeMs BbIsiBiieHO 110 adpuiiodo-
POMIHBLIX TPUOOB, a TAKXKE ITOMOJHEHBI CBEACHUS O
mukoomoTe Pecrryoimmikn Kapenmg B memoMm. Ha 06-
CJIETOBAaHHOM TEPPUTOPUM BbISIBJICHBI HOBBIE MECTO-
HaXOXIEHUS TPeX BUAOB IpUOOB, ITOIJICXKAIIIX OXpa-

He B Pecniyomke Kapenus.

HMccnenoBaHust BBIMIOJIHEHBI B paMKax rocynap-
crBenHoro 3ananus KapHII PAH (MHctutyT jeca
KapHII PAH). DkcnienuuimoHHble pabOThI TIPOBO-
IUJIUCh C WCTOJb30BAaHUEM HaydyHO-HUCCJIea0Ba-
teabckoro cygHa KapHII PAH “Iloceiinon” (kamu-
taH W.E. Enarun). ®uHaHcupoBaHUE UCCIeNOBaHUIA
obecnieueHo MuHoopHayku Poccun. Pa6ora B.M. Kot-
KOBOI1 BBIITOJIHEHA B paMKaX roCcyJapCTBEHHOTO 3aa-
Hust BUH PAH 1o teme “buopa3zHoobpasue, 3K0JI0-
U U CTPYKTYPHO-(GYHKIIMOHAIbHBIE OCOOEHHOCTU
rpuOoOB ¥ Tprub000pPa3HBIX MPOTUCTOB” (AAAA-A19-
119020890079-6).
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Aphyllophoroid Fungi (Basidiomycota) of the Muromskiy Sanctuary
and its Vicinity (Republic of Karelia, Russia)
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The paper provides the data on aphyllophoroid fungi of the Muromskiy sanctuary (Republic of Karelia, Russia).
The research was carried out on the territory of the reserve located in the Pudozhsky District in the Republic of
Karelia. Annotated list of species includes 110 species with data on their habitats, substrates and frequency.
In total 4 species (Athelia nivea, Corticium boreoroseum, Fibroporia norrlandica, Tretomyces lutescens) are pub-
lished for the first time for the Republic of Karelia and 11 species (Aleurodiscus lividocaeruleus, Athelia neuholffii,
Coniophora puteana, Gloeocystidiellum porosum, Hydnellum compactum, Hyphodontia alienata, Hypochnicium
geogenium, Scytinostroma odoratum, Tubulicrinis calothrix, T. strangulatus, T. subulatus) new for Karelia transo-
negensis province. Locations of 3 species (Gloeophyllum protractum, Leptoporus mollis, Peniophora septentrionalis)
listed in the Red data book of the Republic of Karelia (2020) were found in the study area. The specimens of se-
lected species are kept in the Herbarium of the Karelian Research Centre (PTZ) and Komarov Botanical Insti-
tute RAS (LE).
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Species composition of basidiomycetous macrofungi (class Agaricomycetes) associated with vines in Ekaterinburg
City environment was revealed and characterized for the first time. Over a hundred-year history of the study of
the macrofungal diversity on this type of substrate was analyzed. A total of 108 species were identified during field
and herbarium observations, among them 15 species (Cerioporus rangiferinus, Crepidotus subverrucisporus, Crus-
tomyces expallens, Flammulina fennae, F. rossica, Gloeohypochnicium analogum, Hohenbuehelia grisea, Hydno-
phlebia chrysorhiza, Mycoacia uda, Pholiota limonella, Ph. tuberculosa, Pluteus podospileus, Radulomyces rickii,
Stecherinum bourdotii, Tomentella olivascens) represent a first record for Sverdlovsk Region. One species, Loweo-
myces wynneae, was collected in the middle of the 20th century and has not been found in Sverdlovsk Region for
more than half a century. Agaricomycetous macrofungi were found on 25 species of vines. The greatest number
of fungi was found on Magnolia-Vine and Variegated-Leaf Hardy Kiwi (38 species on each), North American
Virginia Creeper and Amur Grape Vine (36 species on each). The richest Agaricomycetes group is aphyllophoroid
fungi (78.5% of the total number of species), whereas for agaricoids, gasteroids and heterobasidiomycetous fungi
in the range 2.8—13.9%. The most widespread species, Typhula micans, was found on 16 species of the studied
vines. Also, rather common species were Xylodon sambuci, Cylindrobasidium evolvens, Irpex lacteus, Peniophora
cinerea, and Bjerkandera adusta. Forty four fungal species (40.7%) collected on one vine species only. In trophic
mode, the group of xylosaprotrophs predominates, including those associated with dead stems (74.1%), whereas
litter-destroyers contain 17.6%. Also, there are some parasitic (11.1%) and ectomycorrhizal (Pseudotomentella,

Sebacina, Tomentella) species (4.6%).
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INTRODUCTION

In the last two decades, the rate of invasion of alien
organisms, i.e. the appearance of an increasing number
of alien species per unit of area, has been significantly
increased (Wagner et al., 2021). In Russia, this process
is most clearly manifested in the maritime climate of
the Far East, on the coast of the Black and Baltic Seas
(The most dangerous.., 2018). Favorable climatic con-
ditions, intensive green building in urbanized areas
with a large-scale acquisition and import of various
plant material, a large flow of tourists and international
trade objects at the end of the 20th century and the be-
ginning of the 21st century led to the appearance of
dozens of invasive animal, plant and fungal species in
the maritime regions (Desprez-Loustau et al., 2009;
Biological invasions.., 2010; Motiejunaite et al., 2017,
Morozova, Zhmylev, 2020). Recorded invasions of
some alien fungi, e.g. Amphibian chytrid (Batrachoch-
ytrium dendrobatidis Longcore, Pessier et Nichols), Al-
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der rust (Melampsoridium hiratsukanum S. Ito ex Hirat-
suka), Dutch elm disease (Ophiostoma novo-ulmi Bra-
sier) became resonant events of the Russian national
scale (The most dangerous.., 2018). Similar processes
are increasingly revealed in the continental climate of
the Urals and Siberia (Hoshino et al., 2004; Shiryaev,
2009; Arefyev, Kazantseva, 2016; Shiryaeva, 2018; To-
moshevich, 2019).

Sverdlovsk Region (Province, Oblast) is one of my-
cologically long-term best-studied regions of the Urals
and Russia as a whole (Demidova, 1960; Stepanova,
1971; Stepanova, Sirko, 1977; Shiryaev, 2008; Shiryaev
et al., 2010, 2012; Shiryaeva, 2015). A number of mac-
rofungal species have been identified here for the first
time in the past 20—60 years, which is probably due to
the increased participation of alien woody plants in a
local flora (Stepanova-Kartavenko, 1967; Shiryaev,
2009; Shiryaeva, 2018). In the greenhouses of Eka-
terinburg city, such East Asian species as Physalacria
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orientalis (Kobayasi) Berthier, Ph. cryptomeriae Berthi-
er et Rogerson were found on the wood of Japanese
Redwood [ Cryptomeria japonica (L.) D. Don] and Jap-
anese Bigleaf Magnolia [Magnolia obovata Thunb.]
(Shiryaev, 2007), as well as East Asian fungi Clavulina
ornatipes (Peck) Corner and Clavulinopsis aurantiocin-
nabarina (Schw.) Corner were collected on the soil un-
der these trees (Shiryaev et al., 2010). In the open
ground of parks, the East Asian poroid Leucophellinus
irpicoides (Bondartsev ex Pilat) Bondartsev et Singer
was collected on the wood of Manchurian Lime [ Tilia
mandshurica Rupr. et Maxim.] (Volobuev et al., 2021).
On wood of Limber Honeysuckle (Lonicera orientalis 1.)
was found the corticoid fungus Peniophora versicolor
(Bres.) Sacc. et P. Syd. widespread in the subtropical
Eurasian climates (Yurchenko, 2010). Only on alien
Sea Buckthorn (Hippophae rhamnoides L.), the poroid
Phellinus hippophaeicola H. Jahn, specialized to this
shrub species, was recorded (Shiryaev et al., 2010). All
of the aforementioned species were found in Sverd-
lovsk Region mainly within the botanical gardens and
parks, exclusively on substrates alien to the region. On
the other hand, on such wild running invasive species
as North-American Boxelder Maple (Acer negundo L.)
and Middle-Asian Domesticated Apple (Malus domes-
tica Borh.), some wide spread species of aphyllopho-
roid and agaricoid macrofungi were revealed (Ushako-
va, 2004; Shiryaev, 2009; Shiryaev et al., 2010; Shiry-
aeva, 2018; Shiryaeva, Palamarchuk, 2019). Alien
herbaceous plants also take a significant contribution
to the formation of diversity of the urban mycobiota
(Karelina, 2017).

The macrofungi associated with such a plant life

form as lianas (vines)' have never been the topic of my-
cological research in Ekaterinburg and the Urals as a
whole till now. This is probably due to the fact that
these plants do not represent sufficient economic and
resource value. In a native environment of region, there
are only two species of low-growing vines — hops (Hu-
mulus lupulus L.) and Siberian Clematis (Atragene si-
birica L.), whereas large woody lianas are absent in the
native flora of the Urals. At the same time, the species
spectrum of alien vines species in the urban flora of
Ekaterinburg includes more than 60 species (Dorofee-
va, 2018). In terms of the number of species, East Asian
(and North American) vines significantly exceed Euro-
pean ones, despite the fact that the distance from Ekat-
erinburg to the northern border of the natural range of
the Common Grape Vine (Vitis vinifera L.) in the Cau-
casus is about 1800 km, and about 5000 km to the Far
East where Variegated-Leaf Hardy Kiwi [Actinidia
kolomikta (Maxim. et Rupr.) Maxim.], Magnolia-Vine
[Schizandra chinensis (Turcz.) Baill.], and Amur Grape
[ Vitis amurensis Rupr.] are distributed.

! Lianas represent a kind of bio-morphological grouping that
unites plants unable to maintain own orthotropic growth and
have adapted to the fixation and further expansion of the shoot
system on various substrates; they can represent both herbaceous
annual plants and semi-shrubs or even shrubs.
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In Ekaterinburg City green building, the Magnolia-
Vine (8. chinensis) and Variegated-Leaf Hardy Kiwi
(A. kolomikta) are becoming more common from year
to year. The demand for these species is also growing as
the medicinal and food raw materials (Fedorov, 1965).
The Common Grape Vine (Vitis vinifera) and Amur
Grape (V. amurensis) are also widely used in modern
folk and scientific medicine. Due to the warming cli-
mate, they are becoming more widespread in the Urals
as a food plant: the yield of grapes is growing, and the
border of wine production is shifting farther north ev-
ery year (Nemytov, 2016). What species of macrofungi
colonize the vines far from their natural area, in the
harsh continental boreal climate environment?

The objectives of the present work were: 1) to estab-
lish the species composition of the agaricomycetous
macrofungi (aphyllophoroid, agaricoid, gasteroid, and
heterobasidiomycetous fungi) associated with vines in
Ekaterinburg city environment; 2) to determine the
level of fungal species richness on certain vines species;
3) to reveal the spectrum of life forms and trophic
groups of the fungi in question.

MATERIALS AND METHODS

Ekaterinburg City is situated in the south boreal
subzone, straight on the border of Europe and Asia.
This area covers 468 km?, whereas the population
reaches 1.5 million people. The average annual tem-
perature over the past ten years has varied in the range
of 2.8—3.5°C and the amount of precipitation consists
480—560 mm per year (Fick, Hijmans, 2017). The cli-
mate is continental with rather characteristic sharp
variability of weather conditions and well-defined sea-
sons. The average annual temperature in July is 19.5°C,
the maximum is 39.6°C. The average annual tempera-
ture in January is —14.3°C, and the minimum is —
46.7°C.

The history of vines in Ekaterinburg City can be
traced back to the 18—19th centuries when the city de-
veloped as the administrative center of the mining in-
dustry in the Urals and Siberia. Here was the control
center of the vast network of Demidov metallurgical
mills, which was the main supplier of steel and gold in
the Russian Empire. Wealthy plant managers visited
Saint Petersburg and Moscow, went abroad, and on
their return tried to equip their houses and gardens in
the European manner. As ornamental crops in the gar-
dens were grown southern species of flowers, and
sometimes lianas. For example, the Common Grape
Vine (V. vinifera) was brought from the Caucasus and
Crimea. At the beginning of the 20th century, vines
that were probably at least 50 years old were growing on
several manors in the city center. In the 1940—1950s,
the center of Ekaterinburg (Sverdlovsk) was actively
changing: old estates were demolished, and multi-story
buildings were built in their place. All grapes in the or-
chards were destroyed. It should be noted that already
in the 18—19th centuries, the Garden Cucumber (Cu-
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cumis sativus L.) and Field Pumpkin (Cucurbita pepo
L.) were grown in open ground and greenhouses, and
at the end of the 19th century, as weeds, e.g. Climbing
Nightshade (Solanum dulcamara L.) and Bindweed
(Convolvulus arvensis L.) (Tretyakova, Kulikov, 2013).
Among alien herbaceous vines in the current urban flo-
ra, the most common are Hedge False Bindweed [Ca-
lystegia sepium (L.) R. Br.], and Ground Virgins Bower
(Clematis recta L.).

Native vines (hops and Siberian Clematis) have
been decorative elements in urban landscape since the
19th century. The oldest plantings of these plants have
been preserved in old cemeteries that have been func-
tioning since the 19th century. Large thickets of hops
develop at the Ivanovskoye cemetery (where the writer
P.P. Bazhov is buried), which has existed since 1810.
Centennial thickets of hops and the Siberian Clematis
are also preserved at the Mikhailovsky cemetery,
founded in 1865.

Currently, the alien woody vines grow in the parks
of Ekaterinburg, along the walls of various buildings.
The most common are North American Virginia
Creeper |[Parthenocissus quinquefolia (L.) Michx.],
Magnolia-Vine [Schizandra chinensis], Variegated-
Leaf Hardy Kiwi [Actinidia kolomikta]l, Amur grape
[ Vitis amurensis], Yellow Honeysuckle [ Lonicera prolif-
era (Kirchn.) Rehder]. Common Grapes (V. vinifera),
Chinese Bittersweet (Celastrus orbiculatus Thunb.),
Regel’s Threewingnut (Tripterygium regelii Sprague et
Takeda), Climbing Hydrangea (Hydrangea petiolaris
Siebold et Zucc.), European Ivy (Hedera helix L.) are
common in the gardens. Within the aforementioned
species, the Common Grape Vine and European Ivy
are most often found indoors. All the presented East
Asian, North American, and European species of tree
lianas were introduced into the urban flora in the
1950—1970s.

The first macromycete specimen, /nonotus hispidus,
was collected in Ekaterinburg from a Common Grave
Vine in 1923. The hundred-year history of fungal re-
search on lianas can be divided into three periods (the
names of fungal collectors are given): 1) 1921—1950:
European lianas in old gardens, estates and cemeteries
(Z.A. Demidova, A.l. Vanin, F.A. Solovjev, A.S. Ka-
zansky); 2) 1951—1990: the destruction of old estates
and the importation of vines from the Far East and
North America, the development of the vines in the
Botanical Gardens (N.T. Stepanova-Kartavenko, L. K. Ka-
zantseva, A.V. Sirko, L.M. Mezentseva, E.A. Shuro-
va); 3) 1991-2020: mature vines in the Botanical
Gardens and Parks (A.G. Shiryaev, N.V. Ushakova,
K.A. Fefelov, E.V. Bryndina, and O.S. Shiryaeva).

In the present work, we study macrofungi that de-
velop only on the stems of vines, their leaves, and dead
parts. The following fungal representatives were ex-
cluded from the work: 1) forming the basidiomata on
the soil; 2) found in greenhouses only.

MUKOJIOI'A U PUTOIIATOJIIOTUA

RESULTS

The following annotated list contains the names of
fungal species given according to the Index Fungorum
nomenclatural database (2021), whereas the plant
names are given according to the Plant List nomencla-
tural database (2021). The fungal species are arranged
in alphabetical order. The species annotation is given in
the following sequence: species name; life form (Aph —
aphyllophoroid, Ag — agaricoid, Ga — gasteroid, He —
heterobasidiomycetous, Cla — clavarioid, Cor — corti-
cioid, Por — poroid); trophic mode (Par — parasite,
Sap — saprotroph, Myc — mycorrhiza-former), sapro-
trophic fungi differentiated as (W) wood-destroyers,
and (L) litter-decomposers; the total number of vines
species on which the fungus has been identified; habi-
tats (O — open, G — inside the glasshouse); date of col-
lection; abbreviation of names of collectors and identi-
fiers.

When describing the specimens, the following ab-
breviation of localities were used: Botanical Garden
RAS — Botanical Garden of the Ural Branch of the
Russian Academy of Sciences; Central Arboretum —
Central Arboretum on 8 Marta str., 37A; Arboretum on
Pervomayskaya — Arboretum on Pervomayskaya str.,
87; Zoo — the Ekaterinburg citizen Zoo; Vigorov Gar-
den — Professor Vigorov medicinal plant garden; Ma-
min-Sibiryak house — Garden of the Mamin-Sibiryak
house museum; Kalinin Machine plant — Garden of
Kalinin Machine-building plant; points with single
finds are described without abbreviations. The names
of vines are abbreviated as following: Am — Aristolochia
manshuriensis, Ak — Actinidia kolomikta, As — Atragene
sibirica, Ca — Convolvulus arvensis, Co — Celastrus or-
biculatus, Cr — Clematis recta, Cs — Calystegia sepium,
Ds — Dioscorea caucasica, Hh — Hedera helix, Hl —
Humulus lupulus, Hp — Hydrangea petiolaris, L.c —
Lonicera caprifolium, Lp — L. prolifera, Md — Meni-
spermum dauricum, Pq — Parthenocissus quinquefolia,
Sc — Schizandra chinensis, Tr — Tripterygium regelii, Va —
Vitis amurensis, Vac — Vitis acerifolia, Vv — V. vinifera.
The names of collectors and identifiers are abbreviated
as following: AR — R. Almanaite, BE — E.V. Bryndina,
DL — L.M. Dorofeeva, DZ — Z.A. Demidova, FK —
K.A. Fefelov, KA — A.S. Kazanskiy, KL — L.K. Ka-
zantseva, ML — L.M. Mezentseva; SA — A.G. Shiry-
aev, SAV — A.V. Sirko, SN — N.T. Stepanova-Kar-
tavenko, SO — O.S. Shiryaeva, SF — F.A. Solovyev, SY —
Y.A. Shurova, UN — N.V. Ushakova, VS — S.I. Vanin,
Z1 — 1.V. Zmitrovich.

All the collections are kept in the fungarium of the
Institute of Plant and Animal Ecology, Ekaterinburg
[SVER (F)]. The duplicates of some specimens were
submitted to Mycological herbarium of the Komarov
Botanical Institute RAS, Saint Petersburg (LE). The
species new for Sverdlovsk Region are marked with as-
terisk.

Aleurodiscus cerussatus (Bres.) Hohn. et Litsch. — Aph-
Cor, SapW; 2 [O: Vigorov Garden, dead stem Sc, 29.07.1969,
Velnov/SA, SVER(F)96270; Botanical Garden RAS, dead
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stem Sc, 02.08.1977, SN/UN, SVER(F)96269; ibid., dead
stem Va, 15.06.2020, SA/ZI, SVER(F)96183].

Amphinema byssoides (Pers.) J. Erikss. — Aph-Cor,
SapW; 1 [O: Vigorov Garden, dead stem Sc, 22.09.1977,
SY/SA, SVER(F)96321; Botanical Garden RAS, dead
branch Sc, 18.09.2020, SA/ZI, SVER(F)96207].

Amyloporia xantha (Fr.) Bondartsev et Singer — Aph-
Por, SapW; 1 [O: Mamin-Sibiryak house, dead root Vv,
08.1948, SF/SF, SVER(F)96239; Tolmachova str., partially
burnt dead vine base Vv, 14.08.1952, Kotov I.E./SN,
SVER(F)96238].

Antrodiella serpula (P. Karst.) Spirin et Niemeld — Aph-
Por, SapW; 1 [O: Central Arboretum, dead stem Pq,
29.08.1977, SN/SN, SVER(F)96401; Botanical Garden
RAS, dead stem Pq, 25.09.2020, SA/ZI, SVER(F)96400].

A. onychoides (Egeland) Niemeld — Aph-Por, SapW;
1 [O: Botanical Garden RAS, dead stem Tr, 20.09.2007,
SA/AR, SVER(F)96427].

A. romellii (Donk) Niemeld — Aph-Por, SapW; 1 [O: Bo-
tanical Garden RAS, dead stem Sc, 17.09.2020, SA/ZI,
SVER(F)96237].

Apioperdon pyriforme (Schaeff.) Vizzini — Gas, SapW,L;
3 [O: Tolmachova str., fallen dead stems and leaves Vv,
17.09.1952, SN/SA, SVER(F)96322; Vigorov Garden, dead
stem Sc, 29.07.1969, Velnov/SA, SVER(F)96325; Kalinin
Machine plant, dead stems and leaves Hp, 30.08.1973,
SAV/SAV, SVER(F)96323; Botanical Garden RAS, dead
stems and leaves Sc, 02.10.2015, SA/SA, SVER(F)96324].

Armillaria borealis Marxm. et Korhonen — Ag, Par; 1
[O: Botanical Garden RAS, root Pq, 04.09.2020, Minogina
E./SO, SVER(F)96236].

Athelia bombacina (Link) Pers. — Aph-Cor, SapW; 2
[O: Kalinin Machine plant, dead stems and leaves Hp,
30.08.1973, SAV/SAV, SVER(F)96426; Botanical Garden
RAS, dead root Va, 17.09.2020, SA/ZI, SVER(F)96198].

A. decipiens (Hohn. et Litsch.) J. Erikss. — Aph-Cor,
SapW; 4 [O: Ivanovskoe cemetery, roots Hl, 02.09.1963,
SN/UN, SVER(F)96472; Mikhailovskoe cemetery, roots
HI, 04.09.1971, KL/KL, SVER(F)96471; Botanical Garden
RAS, dead stems Ak, FK/NU, 23.09.2005 SVER(F)96473;
ibid., dead stems Sc, 18.09.2020, SA/ZI, SVER(F)96474; G:
ibid., dead stems Hh, 28.06.2005, SA/NU, SVER(F)96470].

A. rolfsii (Curzi) C.C. Tuet Kimbr. — Aph-Cor; Sap/Par;
2 [O: Botanical Garden RAS, roots Vv, 30.08.1968, SN/SN,
SVER(F)96319; G: ibid., alive roots Hh, UN/AR,
30.06.2004, SVER(F)96320].

A. salicum Pers. — Aph-Cor, SapL; 1 [O: Botanical Gar-
den RAS, fallen dead fruits Am, 10.10.2020, DL/ZI,
SVER(F)986483].

Bjerkandera adusta (Willd.) P. Karst. Aph-Por, SapW; 9
[O: Tolmachova str., dead stem Vv, 26.08.1944, VS/VS,
SVER(F)96530; Botanical Garden RAS, dead stem Va,
30.07.1974, KL/KL, SVER(F)96533; Kalinin Machine plant,
dead stem Hp, 30.08.1973 SAV/SAV, SVER(F)96534; Bo-
tanical Garden RAS, dead stem Ak, 21.09.2020, SA/ZI,
SVER(F)96531; ibid., dead stem Sc, 23.09.2020, SA/ZI,
SVER(F)96536; ibid., dead stem Pq, 12.07.2020, SA/SA,
SVER(F)96537; ibid., dead stem Co, 01.08.2020, SA/SA,
SVER(F)96529; ibid., dead stem Dc, 10.10.2020, SA/ZI,
SVER(F)96535; G: ibid., root collar Hh, 15.06.2005,
SA/UN, SVER(F)96532].

Botryobasidium vagum (Berk. et M.A. Curtis) D.P. Rog-
ers — Aph-Cor, SapW; 2 [O: Vigorov Garden, dead stem Sc,
19.09.1979, SY/UN, SVER(F)96398; Botanical Garden
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RAS, dead stems Va, 18.09.2020, SA/ZI, SVER(F)96399;
ibid., dead stems Sc, 18.09.2020, SA/ZI, SVER(F)96397].

Byssomerulius corium (Pers.) Parmasto — Aph-Cor,
SapW; 1 [O: Central Arboretum, dead stem Pq, 30.08.1976,
SAV/SAV, SVER(F)96235; Botanical Garden RAS, dead
stem Pq, 17.07.2020, SA/Z1, SVER(F)96234].

Ceratobasidium cornigerum (Bourdot) D.P. Rogers —
Aph-Cor; Par/Sap; 3 [O: Tolmachova str., roots and fruits
Vv, 12.08.1973, KL/SN, SVER(F)96497; Botanical Garden
RAS, dead stem Co, 04.09.2003, UN/ZI, SVER(F)96498;
G: ibid., roots Vv, 07.07.2003, FK/UN, SVER(F)96496;
ibid., roots and fallen fruits Va, 29.06.2020 SA/SA,
SVER(F)96499].

Cerioporus scutellatus (Schwein.) Zmitr. — Aph-Por,
SapW; 2 [O: Botanical Garden RAS, dead stem AKk,
17.09.2020, SA/SA, SVER(F)96271; ibid., dead stem Va,
SA/Z1, 17.09.2020, SVER(F)96272].

*C. rangiferinus (Bolton) Zmitr., Volobueyv, I. Parmasto
et Bondartseva — Aph-Por, SapW; 1 [O: Botanical Garden
RAS, dead roots and stem Pq, 29.06.2020, SA/ZI, SVER(F)
97317].

Cerrena unicolor (Bull.) Murrill — Aph-Por, SapW; 2
[O: Kalinin Machine plant, dead stem Hp, SN/SN,
12.08.1977, SVER(F)96394; Botanical Garden RAS, dead
stem Tr, 07.09.1993, SY/UN, SVER(F)96393; ibid., dead
stem Tr, 10.08.2003, UN/UN, SVER(F)96396; ibid., dead
stem Tr, 02.10.2018, SA/SA, SVER(F)96395].

Coniophora puteana (Schumach.) P. Karst. — Aph-Cor;
SapW; 2 [O: Kuibysheva str., dead base of Vv, 30.07.1953,
SN/UN, SVER(F)96402; Kalinin Machine plant, roots and
stem Hp, 05.10.1975, SAV/SN, SVER(F)96403].

Crepidotus mollis (Schaeff.) Staude — Ag, SapW; 2
[O: Botanical Garden RAS, dead stem Sc, 28.09.2020,
DL/SO, SVER(F)96268; G: ibid., dead stem Hh, SA/SO,
10.06.2008, SVER(F)96267].

*C. subverrucisporus Pilat — Agar, SapW; 2 [O: Botanical
Garden RAS, dead stem Sc, 18.09.2020, SA/SO,
SVER(F)96476; ibid., dead stem Ak, 21.09.2020, SA/SO,
SVER(F)96475].

Crucibulum laeve (Huds.) Kambly — Gas, SapW; 7 [O:
Mikhailovskoe cemetery, dead stems HI, As, 02.09.1956,
SN/SA, SVER(F)96328; Vigorov Garden, dead stem Sc,
29.07.1969, Velnov/SA, SVER(F)96330; Botanical Garden
RAS, dead stems Pq, Ak, 08.08.1978, SN/SA,
SVER(F)96329, 96558, respectively; ibid., dead stems Cer,
30.09.2005, UN/SA, SVER(F)96327; G: ibid., dead stems
and leaves Hh, 21.07.2014, Semkin A./SA, SVER(F)96326].

*Crustomyces expallens (Bres.) Hjortstam — Aph-Cor,
SapW; 1 [O: Botanical Garden RAS, dead stem Co,
04.10.2019, SA/ZI1, SVER(F)96233].

C. subabruptus (Bourdot et Galzin) Jillich — Aph-Cor,
SapW; 1 [O: Tolmachova str., dead stems Vv, 07.1953,
SN/UN, SVER(F)96318].

Cylindrobasidium evolvens (Fr.) Jilich — Aph-Cor;
SapW; 9 [O: Tolmachova str., dead stems Vv, 17.08.1944,
SF/VS, SVER(F)96418; Vigorov Garden, dead stem Sc,
29.07.1969, Velnov/SA, SVER(F)96421; Mamin-Sibiryak
house, dead stems Pq, 5.09.1976, SN/SN, SVER(F)96425;
Botanical Garden RAS, dead stems Ak, BE/UN,
15.09.1998, SVER(F)96422; ibid., dead stems Hh,
18.06.2001, SA/UN, SVER(F)96416; Zoo, dead stems Lp,
05.09.1984, ML/UN, SVER(F)96423; Botanical Garden
RAS, dead stems Tr, 02.10.2018, SA/ZI SVER(F)96420;
ibid., dead stems Co, 04.08.2019, SA/ZI1, SVER(F)96424;
ibid., dead stems Sc, 04.08.2019, SA/ZI, SVER(F)96415;
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ibid., dead stems Va, 21.09.2020, SA/ZI, SVER(F)96417;
ibid., dead stems Ak, 21.09.2020, SA/ZI, SVER(F)96419].

Dacrymyces chrysospermus Berk. et M.A. Curtis — He,
SapW; 1 [O: Botanical Garden RAS, dead stem Va,
29.08.1975, SAV/AR, SVER(F)96265; ibid., dead stem Va,
17.09.2020, SA/SA, SVER(F)96266].

Erythricium laetum (P. Karst.) J. Erikss. et Hjortstam —
Aph-Cor, SapW; 1 [O: Botanical Garden RAS, dead stems
Ak, SA/Z1, 21.09.2020, SVER(F)96469].

Exidia nigricans (With.) P. Roberts — He, SapW; 1 [O:
Botanical Garden RAS, dead stem Sc, 02.09.1977, SN/SAV,
SVER(F)96405; ibid., dead stem Sc, 18.09.2020, SA/ZI,
SVER(F)96404].

E. repanda Fr. — He, SapW; 1 [O: Botanical Garden
RAS, dead stem Ak, 21.09.2020, SA/ZI, SVER(F)96208].

*Flammulina fennae Bas — Ag, SapW; 2 [O: Arboretum
on Pervomayskaya, stem Vv, 10.1954, SN/SO, SVER(F)96391;
Botanical Garden RAS, stem Pq, 11.10.2010, FK/SO,
SVER(F)96392].

*F rossica Redhead et R.H. Petersen — Ag, SapW; 1
[O: Botanical Garden RAS, stem Hh, 08.08.2020, DL/SO,
SVER(F)96192].

Fomitiporia punctata (P. Karst.) Murrill — Aph-Por, Par;
1 [O: Botanical Garden RAS, alive stem Vv, 30.08.2018,
SA/SA, SVER(F)96211].

Gloeocystidiellum convolvens (P. Karst.) Donk — Aph-
Cor, SapW; 2 [O: Kalinin Machine plant, roots and stem
Hp, 05.10.1975, SAV/SN, SVER(F)96240; Botanical Gar-
den RAS, dead stems Tr, 04.10.2019, SA/ZI
SVER(F)96241].

Gloeocystidiellum porosum (Berk. et M.A. Curtis) Donk —
Aph-Cor, SapW; 1 [O: Literaturny Kvartal, dead stem Pq,
29.08.1969, SN/UN, SVER(F)96315; Central Arboretum,
dead stem Pq, 26.08.1977, KL/UN, SVER(F)96317; Botan-
ical Garden RAS, dead stems Pq, 17.09.2020, SA/ZI,
SVER(F)96316].

*Gloeohypochnicium analogum (Bourdot et Galzin)
Hjortstam — Aph-Cor, SapW; 1 [O: Botanical Garden RAS,
dead stems Ak, 21.09.2020, SA/ZI, SVER(F)96199].

Gloeoporus pannocinctus (Romell) J. Erikss. — Aph-Por,
SapW; 1 [O: Botanical Garden RAS, dead stem Sc,
18.09.2020, SA/SA, SVER(F)96331].

Irpex lacteus (Fr.) Fr. — Aph-Por, SapW/Par; 9 [O: Tol-
machova str., dead stem Vv, 10.08.1948, SF/SF,
SVER(F)96461; Kalinin Machine plant, dead stem Hp,
09.1959, SN/SN SVER(F)96465; Botanical Garden RAS,
dead stem Va, SAV/KL, 30.07.1972, SVER(F)96459; Zoo,
dead stem Pq, 05.09.1984 ML/UN, SVER(F)96466; Botan-
ical Garden RAS, dead stem Ak, 17.09.1999, UN/UN,
SVER(F)96458; ibid., dead stem Co, 29.06.2000, SA/ZI,
SVER(F)96467; ibid., dead stem Tr, 29.07.2013, SA/SA,
SVER(F)96462; Vigorov Garden, dead stem Sc, 29.07.2013,
SA/SA, SVER(F)96468; Central Arboretum, frost crack Va,
30.06.2016, SA/SA, SVER(F)96464; Botanical Garden
RAS, dead stem Ak, 21.09.2020, SA/ZI, SVER(F)96457;
ibid., dead stem Pq, 22.09.2020, SA/ZI, SVER(F)96460;
ibid., dead stem Lp, 22.09.2020, SA/SA, SVER(F)96463].

Heteroradulum deglubens (Berk. et Broome) Spirin et
Malysheva — He, SapW; 1 [O: Botanical Garden RAS, dead
stem Ak, SA/ZI, 21.09.2020, SVER(F)96186].

*Hohenbuehelia grisea (Peck) Singer — Ag, SapW; 2 [O:
Botanical Garden RAS, dead stems Sc, 18.09.2020, SA/SO,
SVER(F)96407; ibid., dead stem Ak, 21.09.2020, SA/SO,
SVER(F)96406].
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Hohenbuehelia petaloides (Bull.) Schulzer — Ag, SapL; 1
[O: Botanical Garden RAS, dead leaves Ak, 18.09.2020,
DL/SO, SVER(F)96201].

* Hydnophlebia chrysorhiza (Eaton) Parmasto — Aph-
Cor, SapW; 1 [O: Botanical Garden RAS, dead stems Sc,
23.09.2020, DL/ZI1, SVER(F)96314].

Hydnoporia tabacina (Sowerby) Spirin, Miettinen et
K.H. Larss. — Aph-Cor, SapW; 4 [O: Tolmachova str., dead
stems Vv, 08.1935, KA/DZ, SVER(F)96430; Kalinin Ma-
chine plant, dead stems Hp, 12.08.1977, SN/UN,
SVER(F)96431; Botanical Garden RAS, dead stems Sc,
21.06.2020, SA/Z1, SVER(F)96429; ibid., dead stems Va,
19.07.2020, SA/ZI1, SVER(F)96428].

Hymenochaete cinnamomea (Pers.) Bres. — Aph-Cor,
SapW; 1 [O: Botanical Garden RAS, dead stems Va,
12.09.2020, DL/ZI1, SVER(F)96477].

Hyphoderma setigerum (Fr.) Donk — Aph-Cor, SapW; 2
[O: Botanical Garden RAS, dead stem Ak, 10.08.1974,
NS/NS, SVER(F)96332; ibid., dead stem Ak, 02.06.2020,
SA/Z1 SVER(F)96334; ibid., dead stem Sc, 02.06.2020,
SA/Z1, SVER(F)96333].

Hyphodontia barba-jovis (Bull.) J. Erikss. — Aph-Cor,
SapW; 2 [O: Literaturny Kvartal, dead stem Pq, 29.08.1969,
SN/UN, SVER(F)96188; Botanical Garden RAS, dead
stem Pq, 01.09.1973, SN/KL, SVER(F)96190; ibid., dead
stem Tr, 15.07.2020, SA/ZI, SVER(F)96189].

Hypochnicium lundellii (Bourdot) J. Erikss. — Aph-Cor,
SapW; 1 [O: Vigorov Garden, dead stem Sc, 19.09.1979,
SY/UN, SVER(F)96216; Botanical Garden RAS, dead stem
Sc, 18.09.2020, SA/ZI, SVER(F)96215].

Inonotus hispidus (Bull.) P. Karst. — Aph-Por, Par; 2 [O:
Kolobovskaya (Tolmachova) str., alive stem Vv, 16.08.1923,
Perunina N.V./DZ, SVER(F)96312; Botanical Garden
RAS, alive stem Pq, 16.09.2019, SA/SA, SVER(F) 96313].

Lentinus arcularius (Batsch) Zmitr. — Aph-Por, SapW; 5
[O: Botanical Garden RAS, dead stem Sc, 7.09.1971,
KL/KL, SVER(F)96409; Kalinin Machine plant, dead stem
Hp, 12.08.1977, SN/SN, SVER(F)96410; Botanical Garden
RAS, dead stem Ak, 03.09.2004, UN/UN, SVER(F)96408;
Central Arboretum, dead stem Pq, 18.06.2020, SA/ZI,
SVER(F)96411; Botanical Garden RAS, dead stem Tr,
17.07.2020, SA/SA SVER(F)96412].

L. substrictus (Bolton) Zmitr. et Kovalenko — Aph-Por,
SapW; 3 [O: Botanical Garden RAS, dead stem Pq,
21.08.1975, KL/KL, SVER(F)96454; ibid., dead stem AKk,
21.09.2019, SA/ZI, SVER(F)96456; ibid., dead stem Co,
02.10.2020, SA/SA, SVER(F)96455].

Lilaceophlebia cf. ochraceofulva (Bourdot et Galzin) Spi-
rin et Zmitr. — Aph-Cor, SapW; 1 [O: Botanical Garden
RAS, dead stem Va, DL/ZI, 20.08.2020, SVER(F)96335].

Loweomyces wynneae (Berk. et Broome) Jiilich — Aph-
Por, SapW; 1 [O: Tolmachova str., dead stem Vv, 29.08.1944,
VS/VS, SVER(F)96232].

Litschaurella clematitis (B. et Galz.) Eriks. et Ryv. —
Aph-Cor, SapL; 1 [O: Botanical Garden RAS, dead stem
Cr, 04.09.2003, UN/ZI, SVER(F)96263; ibid., dead stem
Cr, 17.09.2020, SA/ZI1, SVER(F)96264].

Lyomyces crustosus (Pers.) P. Karst. — Aph-Cor; SapW; 3
[O: Ivanovskoe cemetery, dead stems HI, 27.08.1952,
SN/SN, SVER(F)96262; ibid., dead stems HI, 10.09.1967,
KL/UN, SVER(F)96258; Mikhailovskoe cemetery,
03.09.1974, SAV/SAV, SVER(F)96260; Botanical Garden
RAS, dead stems Tr, 4.10.2019, SA/Z1, SVER(F)96259; G:
ibid., dead stem Hh, 14.06.2003 SA/AR, SVER(F)96261].
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L. erastii (Saaren. et Kotir.) Hjortstam et Ryvarden —
Aph-Cor, SapW; 1 [O: Botanical Garden RAS, dead stem
Ak, 21.09.2020, SA/ZI, SVER(F)96188].

Marasmius epiphyllus (Pers.) Fr. — Ag, SapL; 2 [O: Bo-
tanical Garden RAS, dead leaves Sc, 26.08.2020, DL/SO,
SVER(F)96414; ibid., dead leaves Ak, 17.09.2020, SA/SO,
SVER(F)96413].

Merismodes anomala (Pers.) Singer — Ag, SapW; 3 [O:
Botanical Garden RAS, dead stems Ak, 01.08.1973, SAV/Z1,
SVER(F)96308; ibid., dead stems Sc, 14.08.1984, ML/ZI,
SVER(F)96311; Mamin-Sibiryak house, dead stems Pq,
20.08.2009, SA/ZI, SVER(F)96310; Botanical Garden
RAS, dead stems Ak, 21.09.2020, SA/Z1 SVER(F)96309].

Mpycetinis scorodonius (Fr.) A.W. Wilson et Desjardin —
Ag, SapW; 2 [O: Botanical Garden RAS, dead root Va,
17.09.2020, SA/SO, SVER(F)96242; ibid., dead stems Sc,
18.09.2020, SA/SO, SVER(F)96243].

*Mpycoacia uda (Fr.) Donk — Aph-Cor, SapW; 1 [O: Bo-
tanical Garden RAS, dead stem Co, 11.09.2020, SA/ZI,
SVER(F)96200].

Peniophora cinerea (Pers.) Cooke — Aph-Cor; SapW; 8
[O: Archiereiskaya (Chapaeva) str., dead stem Vv, 09.1928,
DZ/DZ, SVER(F)96384; Mikhailovskoe cemetery, dead
stem HI, 02.09.1938, KA/DZ, SVER(F)96381; Literaturny
Kvartal, dead stem Vv, 24.08.1952, SF/SF, SVER(F)96383;
Ivanovskoe cemetery, dead stem As, 10.09.1966, SAV/SAV,
SVER(F)96386; Mamin-Sibiryak house, dead stem Pq,
07.09.1972, KL/KL, SVER(F)96388; Botanical Garden
RAS, dead stem Ak, 03.09.1997, BE/ZI, SVER(F)96387; ibid.,
dead stem Ak, 20.09.2005, UN/ZI, SVER(F)96390; ibid.,
dead base of stems Cr, 20.09.2009, SA/AR, SVER(F)96389;
ibid., dead stem Va, 13.09.2020, SA/ZI, SVER(F)96380; ibid.,
dead stem Tr, 25.09.2020, SA/ZI, SVER(F)96382; ibid.,
dead stem Pq, 17.04.2020, SA/ZI, SVER(F)96385].

P. incarnata (Pers.) P. Karst. — Aph-Cor, SapW; 1 [O:
Botanical Garden RAS, dead stem Ak, 21.09.2020, SA/ZI,
SVER(F)96217].

P. limitata (Chaillet ex Fr.) Cooke — Aph-Cor, SapW; 3
[O: Vigorov Garden, dead stem Sc, 19.09.1979, SY/UN,
SVER(F)96276; Botanical Garden RAS, dead stem Co,
25.09.2003, UN/UN, SVER(F)96273; ibid., dead stem Sc,
18.09.2020, SA/ZI1, SVER(F)96274; ibid., dead stem Tr,
25.09.2020, DL/ZI1, SVER(F)96275].

P. Iycii (Pers.) Hohn. et Litsch. — Aph-Cor; SapW; 4 [O:
Botanical Garden RAS, dead stem Pq, 30.09.1975, KL/UN,
SVER(F)96197; ibid., dead stem Co, 19.09.2002, FK/UN,
SVER(F)96196; ibid., dead stem Sc, SA/ZI, 20.09.2020,
SVER(F)96194; G: ibid., dead stem Hh, 20.06.2003,
SA/AR, SVER(F)96195].

P. nuda (Fr.) Bres. — Aph-Cor; SapW; 2 [O: Literaturny
Kvartal, dead stem Pq, 29.08.1978, KL/UN,
SVER(F)96337; Zoo, dead stem Lp, 05.09.1984, ML/UN,
SVER(F)96336].

Phellinopsis conchata (Pers.) Y.C. Dai — Aph-Por, Par; 1
[O: Literaturny Kvartal, alive stem Vv, 09.1954, Pachomo-
va/SN, SVER(F)96306; Botanical Garden RAS, alive stem
Vv, 22.09.2019, SA/ZI1, SVER(F)96307].

Pholiota flammans (Batsch) P. Kumm. — Ag, SapW; 1 [O:
Botanical Garden RAS, root Pq, 17.09.2004, UN/SO,
SVER(F)96218].

*Ph. limonella (Peck) Sacc. — Ag, SapW/Par; 1 [O: Bo-
tanical Garden RAS, root Va, 05.09.2020, Minogina E./SO,
SVER(F)96231].

*Ph. tuberculosa (Schaeff.) P. Kumm. — Ag, SapW; 1 [O:
Botanical Garden RAS, stem Vac, 30.08.2020, Minogina
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E./SO, SVER(F)96209; ibid., stem Va,
UN/SO, SVER(F)96210].

Pleurotus pulmonarius (Fr.) Quél. — Ag, SapW/Par; 1 [O:
Botanical Garden RAS, alive root Va, 14.05.2020, SA/SO,
SVER(F)96244; ibid., dead root and stem Va, 05.09.2020,
Minogina E./SO, SVER(F)96245].

Plicaturopsis crispa (Pers.) D.A. Reid — Aph-Cor, SapW;
1 [O: Botanical Garden RAS, dead stem Va, 17.09.1979,
SN/UN, SVER(F)96452; ibid., dead stem Va, 17.09.2020,
SA/Z1, SVER(F)96453].

* Pluteus podospileus Sacc. et Cub. — Ag, SapW; 2 [O: Bo-
tanical Garden RAS, fallen dead stems and leaves Ak,
17.09.2020, SA/SO, SVER(F)96187; ibid., G: dead stem
Hh, 01.09.2020, Minogina E./SO, SVER(F)96560].

Pseudotomentella tristis (P. Karst.) M.J. Larsen — Aph-
Cor, SapW; 1 [O: Botanical Garden RAS, dead roots Va,
17.09.2020, SA/Z1, SVER(F)96230].

Prterulicium gracile (Desm. et Berk.) Leal-Dutra,
Dentinger et G.W. Griff. — Aph-Cla, SapL; 11 [O: Iva-
novskoe cemetery, dead stems and leaves HI, 27.08.1956,
SN/SA, SVER(F)96371; Mikhailovskoe cemetery, dead
leaves As, 28.09.1965, SN/SN, SVER(F)96368; Botanical
garden RAS, dead leaves HI, 01.10.1972, KL/KL,
SVER(F)96372; Arboretum on Pervomayskaya, dead stems
Cs, 21.08.1974, SAV/SAV, SVER(F)96376; Botanical Gar-
den RAS, dead Ileaves Ak, 09.08.1985, ML/SA,
SVER(F)96367; Zoo, dead leaves Lp, 30.08.1994, ML/SA,
SVER(F)96379; Vigorov Garden, dead stems and leaves Sc,
13.08.2004, SY/SA, SVER(F)96377; Botanical Garden
RAS, dead stems and leaves HI, 10.10.2004, SA/SA,
SVER(F)96375; ibid., dead stems and leaves Co, 29.08.2019,
SA/SA, SVER(F)96369; ibid., dead leaves Pq, 29.07.2020,
SA/SA, SVER(F)96370; ibid., dead stems Cr, 03.10.2020, SA/SA,
SVER(F)96373; ibid., dead stems Dc, 03.10.2020, SA/SA,
SVER(F)96378; Mikhailovskoe cemetery, dead leaves Ca,
04.10.2020, SA/SA, SVER(F)96374].

*Radulomyces rickii (Bres.) M.P. Christ. — Aph-Cor,
SapW; 3 [O: Botanical Garden RAS, dead stem Va,
14.08.2003, UN/ZI, SVER(F)96340; ibid., dead stem Va,
18.09.2009, SA/ZI, SVER(F)96342; ibid., dead stem AKk,
11.09.2011, SA/ZI, SVER(F)96345; Arboretum on Pervo-
mayskaya, dead stem Va, 27.07.2012, FK/ZI1, SVER(F)96341;
Botanical Garden RAS, dead stem Va, 29.08.2017, SA/ZI,
SVER(F)96343; ibid., dead stem Ak, 21.09.2020, SA/ZI,
SVER(F)96344; ibid., dead stem Sc, 17.09.2020, SA/ZI,
SVER(F)96339; Central Arboretum, dead stem Va,
28.08.2020, SA/Z1, SVER(F)96338].

Resinicium bicolor (Alb. et Schwein.) Parmasto — Aph-
Cor, SapW; 1 [O: Botanical Garden RAS, dead stem Va,
02.09.1974, SN/SN, SVER(F)96229; ibid., dead stem Va,
19.09.2019, SA/ZI1, SVER(F)96228].

Rhizoctonia solani J.G. Kiihn — Aph-Cor; Par; 2 [O: Shi-
rokaya rechka area, meadow, alive roots and stem of Cucur-
bita pepo, 20.08.2003, SY/UN, SVER(F)96254; G: Shiro-
kaya rechka area, private garden, roots and fruits of Cucumis
sativus, 16.06.2008, SY/AR, SVER(F)96253].

Sebacina incrustans (Pers.) Tul. et C. Tul. — He; Myc; 2
[O: Botanical Garden RAS, alive root Ak, 28.08.1975,
KL/KL, SVER(F)28004; ibid., alive and dead roots Va,
11.10.2019, SA/SA, SVER(F)96206].

Schizophyllum commune Fr. — Aph-Por, SapW/Par; 7 [O:
Mamin-Sibiryak house, frost crack alive Vv, 01.09.1944,
VS/VS, SVER(F)96352; Botanical Garden RAS, alive Va,
20.06.1978, SN/SN, SVER(F)96350; Central Arboretum,
dead stem Pq, 30.07.1999, UN/UN, SVER(F)96348; Bo-
tanical Garden RAS, dead stem Co, 23.09.2020, SA/ZI,
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SVER(F)96351; ibid., dead stem Tr, 11.09.2020, AS/IZ,
SVER(F)96347; ibid., alive stem Sc, 29.06.2019, SA/SA,
SVER(F)96346; ibid., dead stem Ak, 15.09.2019, SA/SA,
SVER(F)96349].

Schizopora flavipora (Berk. et M.A. Curtis ex Cooke) Ry-
varden — Aph-Por, SapW; 3 [O: Botanical Garden RAS,
dead stem Vv, 23.08.1971, KL/ZI, SVER(F)96305; ibid.,
dead stem Pq, UN/ZI, 20.09.2004, SVER(F)96304; ibid.,
dead stem Tr, 20.08.2020, SA/ZI, SVER(F)96303].

Sistotrema brinkmannii (Bres.) J. Erikss. — Aph-Cor,
SapW; 2 [O: Botanical Garden RAS, dead stem Tr,
02.10.1979, SN/UN, SVER(F)96279; ibid., dead stem Va,
28.09.2003, UN/UN, SVER(F)96277; G: ibid., dead roots
and stem Va, 25.09.2003, UN/ZI, SVER(F)96278].

Sistotremastrum niveocremeum (Hohn. et Litsch.) J.
Erikss. — Aph-Cor, SapW; 1 [Vigorov Garden, dead stem Sc,
19.09.1979, SN/UN, SVER(F)96184; Botanical Garden
RAS, dead stems Sc, 17.09.2020, SA/SA, SVER(F)96185].

Sphaerobolus stellatus Tode — Gas, SapW; 4 [O: Litera-
turny Kvartal, dead stem Pq, 29.08.1969, SN/SA,
SVER(F)96202; Arboretum on Pervomayskaya, dead stems
Va, 08.1976, Ipatov L.F./SA, SVER(F)96205; Botanical
Gadren RAS, dead stems and leaves Tr, 27.09.1999, NU/SA,
SVER(F)96204; ibid., dead stems and leaves Pq, Sc,
18.09.2020, SA/SA, SVER(F)96203, 96559, respectively].

*Steccherinum bourdotii Saliba et A. David — Aph-Por,
SapW; 4 [O: Botanical Garden RAS, dead stem Va,
21.09.1973, SN/ZI1, SVER(F)96365; ibid., dead stem Lp,
10.09.2001, SA/ZI, SVER(F)96363; ibid., dead stem AK,
10.08.2018, SA/ZI, SVER(F)96362; ibid., dead stem Co,
18.09.2020, SA/ZI, SVER(F)96364; ibid., dead stem Tr,
07.10.2020, SA/ZI, SVER(F)96366].

S. fimbriatum (Pers.) J. Erikss. — Aph-Por, SapW; 1 [O:
Vigorov Garden, dead stem Sc, 22.09.1977, SY/SA,
SVER(F)96219; Botanical Garden RAS, dead stem Sc,
18.09.2020, SA/Z1, SVER(F)96220].

S. ochraceum (Pers. ex J.F. Gmel.) Gray — Aph-Por,
SapW; 4 [O: Mamin-Sibiryak house, dead stem Pq,
07.09.1972, KL/UN, SVER(F)96479; Botanical Garden
RAS, dead stem Ak, 02.06.2002, SA/ZI, SVER(F)96481;
Central Arboretum, dead stem Pq, 29.07.2001, UN/ZI,
SVER(F)96480; Botanical Garden RAS, dead stem Sc,
17.09.2020, SA/ZI1, SVER(F)96478; ibid., dead stem Co,
3.10.2015, SA/ZI1, SVER(F)96482].

Stereum hirsutum (Willd.) Pers. — Aph-Cor, SapW/Par; 2
[O: Botanical Garden RAS, frost crack Va, 31.08.1988,
ML/UN, SVER(F)96226; ibid., dead stem Tr, SA/UN,
09.09.2005, SVER(F)96227].

Subulicystidium longisporum (Pat.) Parmasto — Aph-Cor,
SapWW; 4 [O: Literaturny Kvartal, dead stem Vv, 09.1948,
SF/SF, SVER(F)96432; Ivanovskoye cemetery, dead stem
HI, 05.09.1964, KL/KL, SVER(F)96434; Botanical Garden
RAS, dead stems HI, 2.10.1975, SAV/SN, SVER(F)96433;
ibid., dead stem Tr, 28.09.2009, SA/AR, SVER(F)96436;
ibid., dead stem Va, 4.10.2019, SA/ZI, SVER(F)96435].

Tomentella bryophila (Pers.) M.J. Larsen — Aph-Cor,
Myc; 2 [O: Tolmachova str., dead root Vv, 08.1946, SF/SF,
SVER(F)96248; Central Arboretum, dead roots and stem
Vv, 21.08.1979, SY/AR, SVER(F)96247; Botanical Garden
RAS, dead roots Hh, 30.08.2005, UN/UN,
SVER(F)96246].

T. cinerascens Hohn. et Litsch. — Aph-Cor, Myc; 4 [O:
Mamin-Sibiryak house, dead stem Pq, 07.09.1972, KL/KL,
SVER(F)96355; Botanical Garden RAS, base of dead Va,
05.09.1998, UN/UN, SVER(F)96357; ibid., dead stem Co,
24.08.2004, UN/UN, SVER(F)96353; ibid., fallen branch-
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es Tr, 29.09.2009, FK/SA, SVER(F)96356; ibid., dead stem
Pq, 27.09.2020, SA/ZI, SVER(F)96354].

*T. olivascens (Berk. et M.A. Curtis) Bourdot et Galzin —
Aph-Cor, Myc; 1 [O: Botanical Garden RAS, dead roots Va,
16.09.2010, FK/AR, SVER(F)96280].

Trametes ochracea (Pers.) Gilb. et Ryvarden — Aph-Por,
SapW; 5 [O: Kolobovskaya (Tolmachova) str., dead roots Vv,
17.09.1929, DZ/DZ, SVER(F)96440; Literaturny Kvartal,
dead stem Vv, 08.1935, KA/DZ, SVER(F)96443; Central
Arboretum, dead stem Pq, 07.08.1976, SAV/SAV,
SVER(F)96438; Botanical Garden RAS, dead root Tr,
25.09.2004, UN/UN, SVER(F)96442; ibid., dead stem AKk,
23.09.2020, SA/ZI1, SVER(F)96439; G: ibid., dead root Hh,
10.06.2000, Semkin A./SA, SVER(F)96437; Central Arbo-
retum, dead root Vv, 7.05.2011, Lapteva A.N./ZI,
SVER(F)96441].

Typhula crassipes Fuckel [incl. T. anceps P. Karst., T. cor-
allina Quél.] — Aph-Cla, SapL; 13 [O: Mikhailovskoe cem-
etery, dead leaves and stems HI, As, 02.09.1952, SF/SA,
SVER(F)96487; Tolmachova str., dead leaves Va,
22.08.1953, SN/SN, SVER(F)96486; Kalinin Machine
plant, dead leaves Hp, 02.10.1969, SN/SN, SVER(F)96488;
Vigorov Garden, dead leaves and stems Sc, 11.09.1973,
Trunov/KL, SVER(F)96489; Central Arboretum, dead
leaves and stems Pq, 30.08.1979 SN/SA, SVER(F)96491;
Zoo, dead stems Lp, 17.08.1982, ML/SA, SVER(F)96494;
Mamin-Sibiryak house, dead stems Ca, 28.09.1998, SA/SA,
SVER(F)96490; Botanical Garden RAS, dead stems Cr,
26.09.2002 UN/SA, SVER(F)96495; ibid., dead stems Cs,
22.09.2008 SA/SA, SVER(F)96493; ibid., dead stems and
leaves Co, 27.09.2015, SA/SA, SVER(F)96484; ibid., dead
leaves and stems Ak, 21.09.2020, SA/SA, SVER(F)96492;
ibid., dead leaves and stems Md, 21.09.2020, SA/SA.
SVER(F)96485].

T. culmigena (Mont. et Fr.) Berthier — Aph-Cla, SapL;
12 [O: Mikhailovskoe cemetery, dead stems HI, As,
02.09.1962, SN/SA, SVER(F)96543; Mamin-Sibiryak
house, dead stems Ca, 10.09.1972, NS/SA, SVER(F)96544;
Tolmachova str., dead leaves Vv, 03.09.1952, NS/SA,
SVER(F)96539; Vigorov Garden, dead leaves Sc, NS/SA,
03.08.1978, SVER(F)96545; Zoo, dead leaves and stems Cs,
05.09.1984, ML/SA, SVER(F)96542; Central Arboretum,
Pq, 05.09.1998, FK/SA, SVER(F)96548; Botanical Garden
RAS, dead stems and leaves Ak, 03.09.2006, SA/SA,
SVER(F)96546; ibid., dead leaves Va, 09.09.2015, SA/SA,
SVER(F)96540; ibid., dead leaves Co, 11.07.2020, SA/SA,
SVER(F)96538; ibid., dead leaves Dc, 17.09.2020, SA/SA,
SVER(F)96547; ibid., dead stems Cr, 03.10.2020, SA/SA,
SVER(F)96541].

T. erythropus (Pers.) Fr. — Aph-Cla, SapL; 7 [O: Botan-
ical Garden RAS, dead leaves Cr, 21.09.1968, KL/KL,
SVER(F)96447; ibid., dead leaves Hh, 09.1978, Deryagi-
na/SN, SVER(F)96446; Vigorov Garden, dead leaves, Sc,
21.09.1982, SY/SA, SVER(F)96450; Zoo, dead leaves Lp,
SY/SA, 05.09.1984, SVER(F)96449; Mikhailovskoe ceme-
tery, dead stems and leaves Cs, 11.07.1999, SA/SA,
SVER(F)96451; Botanical Garden RAS, dead stem Tr,
17.09.2002, UN/SA, SVER(F)96444; ibid., dead leaves Co,
21.09.2020, SA/SA, SVER(F)96448; dead stems and leaves
Cr, 03.10.2020, SA/SA, SVER(F)96445].

T. ishikariensis S. Imai — Aph-Cla, Par; 1 [O: Iva-
novskoe cemetery, alive root HI, 04.06.1977, SN/SA,
SVER(F)96221].

T. lutescens Boud. — Aph-Cla, SapL; 2 [O: Mikhai-
lovskoe cemetery, dead leaves As, 05.10.2004, SA/SA,
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SVER(F)96250; Botanical Garden RAS, dead leaves and
stems HI, SA/SA, 18.10.2018, SVER(F)96249].

T. micans (Pers.) Berthier — Aph-Cla, SapL; 16 [O: Iva-
novskoe cemetery, dead stems and leaves Hl, As, 03.09.1951,
SN/SN, SVER(F)96514, 96515, respectively; Tolmachova
str., dead leaves Vv, 22.08.1955, SN/SN, SVER(F)96517,
Chapaeva str., dead leaves Ca, 19.09.1968, SN/SN,
SVER(F)96518; Kalinin Machine plant, dead leaves Hp,
30.08.1973, SAV/SAV, SVER(F)96521; Zoo, dead leaves Pq,
17.08.1982; ML/SA, SVER(F)96516; Botanical Garden
RAS, dead stems and leaves Tg, 02.10.1999, SA/SA,
SVER(F)96522; ibid., dead stems and leaves Co,
30.07.2008, SA/SA., SVER(F)96513; ibid., dead stems and
leaves Cr, Cs, Ak, Va, Sc, Md, 17.09.2020, SA/SA,
SVER(F)96523-96528, respectively; ibid., dead stems Lp,
25.09.2020, SA/SA, SVER(F)96520; G: ibid., dead stem
Hh, 06.11.2020, SA/SA, SVER(F)96519].

T juncea (Alb. et Schwein.) P. Karst. — Aph-Cla, SapL,;
10 [O: Ivanovskoe cemetery, dead leaves and stems HI,
11.09.1929, DZ/DZ, SVER(F)96549; Kalinin Machine
plant, dead leaves Hp, 15.09.1959, NS/NS, SVER(F)96553;
Arboretum on Pervomayskaya, dead leaves and stems Pq,
02.09.1966, KL/KL, SVER(F)96550; Botanical Garden
RAS, dead stems and leaves Cr, 1973 SAV/SAV,
SVER(F)96554; Vigorov Garden, dead leaves and stems Sc,
21.09.1982, SY/SA, SVER(F)96555; Zoo, dead leaves and
stems Lp, 05.09.1984 ML/SA, SVER(F)96556; Botanical
Garden RAS, dead leaves and stems Ak, 30.09.1999, SA/SA,
SVER(F)96552; ibid., dead leaves and stems Tr, 30.09.2003,
UN/UN, SVER(F)96557; ibid., dead stems and leaves Dc,
21.09.2020, SA/SA, SVER(F)96551].

T. setipes (Grev.) Berthier [incl. T. gyrans (Batsch) Fr.] —
Aph-Cla, SapL; 12 [O: Ivanovskoe cemetery, dead leaves HI,
27.08.1972, SN/SA, SVER(F)96501; Tolmachova str., dead
leaves Ca, 03.09.1963, SN/SN, SVER(F)96503; Vigorov
Garden, dead leaves Sc, 21.09.1982, SY/SA,
SVER(F)96504; Mikhailovskoe cemetery, dead leaves As,
02.09.1974, SAV/SA, SVER(F)96505; Botanical Garden
RAS, dead stem Co, 17.09.1999, UN/SA, SVER(F)96502;
ibid., dead leaves Tr, 30.06.2016, SA/SA, SVER(F)96500;
ibid., dead leaves Ak, Cs, Cr, Dc, Md, Pq, Va, 17.09.2020,
SA/SA, SVER(F)96506-96512, respectively].

1. sphaeroidea Remsberg — Aph-Cla, SapW; 2 [O: Bo-
tanical Garden RAS, dead stems Co, 30.06.2016, SA/SA,
SVER(F)96358; ibid., dead stems Tr, 21.09.2020, SA/SA,
SVER(F)96359].

T. trifolii Rostr. — Aph-Cla, SapL; 3 [O: Botanical Gar-
den RAS, dead stems and leaves HI, 08.08.1978, SN/SA,
SVER(F)96212; ibid., dead leaves Dc, 17.09.2020, SA/SA,
SVER(F)96193; ibid., dead stems and leaves H1, 29.09.2020,
SA/SA, SVER(F)96214; ibid., dead leaves and stems Cr,
SA/SA 03.10.2020, SVER(F)96213].

T. viticola (Peck) Berthier — Aph-Cla, SapL; 3 [O: Bo-
tanical Garden RAS, dead leaves Pq, 11.06.2008, SA/SA,
SVER(F)96284; ibid., dead leaves Pq, Va, 17.09.2018,
SA/SA, SVER(F)96283, 96282, respectively; ibid., dead
leaves Vv, 03.10.2020, SA/SA, SVER(F)96281].

Tulasnella eichleriana Bres. — Aph-Cor, SapW; 1 [O: Bo-
tanical Garden RAS, dead stem Ak, 15.09.1979, SN/UN,
SVER(F)96223; ibid., dead stem Ak, 21.09.2020, SA/ZI,
SVER(F)96222].

Xylodon asper (Fr.) Hjortstam et Ryvarden — Aph-Cor,
SapW; 2 [O: Kalinin Machine plant, dead stem Hp,
SN/UN, 12.08.1977, SVER(F)96361; Botanical Garden
RAS, dead stem Va, 17.09.2020, SA/ZI, SVER(F)96360].
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X. brevisetus (P. Karst.) Hjortstam et Ryvarden — Aph-
Cor, SapW; 2 [O: Botanical Garden RAS, dead stem Sc,
07.08.1967, SN/Z1, SVER(F)96257; Kalinin Machine plant,
roots and stem Sc, 05.10.1975, SAV/SN, SVER(F)96255;
Botanical Garden RAS,, dead stem Ak, 21.09.2020, SA/ZI,
SVER(F)96256].

X. detriticus (Bourdot) K.H. Larss., Viner et Spirin —
Aph-Cor, SapW; 2 [O: Botanical Garden RAS, dead stems
Pq, 08.08.1978, SN/UN, SVER(F)96225; ibid., dead stem
Co, 04.10.2019, SA/Z1, SVER(F)96224].

X. rimosissimus (Peck) Hjortstam et Ryvarden — Aph-
Cor, SapW; 2 [O: Vigorov Garden, dead stem Sc, 08.1969,
Zueva/KL, SVER(F)96252; Botanical Garden RAS, dead
stem Sc, 25.08.1972, SN/SN, SVER(F)96253; ibid., dead
stem Ak 21.09.2020, SA/ZI1, SVER(F)96251].

X. sambuci (Pers.) Tura, Zmitr., Wasser et Spirin — Aph-
Cor; SapW; 13 [O: Tolmachova str., dead stem Vv, 09.1939,
KA/DZ, SVER(F)96302; Mikhailovskoe cemetery, dead
stem HI, 23.09.1944, KA/SF, SVER(F)96293; Mamin-Si-
biryak house, dead stem Vv, 19.08.1951, SN/SN,
SVER(F)96294; ibid., dead stem Pq, 12.09.1968, SAV/KL,
SVER(F)96285; Vigorov Garden, dead stem Ak, 1.09.1973,
SN/SN, SVER(F)96286; Zoo, dead stem Lp, 17.08.1982
ML/ZI, SVER(F)96287; Central Arboretum, dead stem Pq,
14.09.1999, BE/UN, SVER(F)96299; Botanical Garden
RAS, dead stem Md, 17.08.2004, FK/UN, SVER(F)96295;
ibid., dead stem Va, 08.09.2015, SA/SA, SVER(F)96298;
ibid., dead stems Tr, 22.09.2018, SA/ZI1, SVER(F)96297; ibid.,
dead stem Ak, 08.08.2018, SA/ZI, SVER(F)96296;
ibid., dead stem Sc, 14.09.2018, SA/ZI, SVER(F)96290;
ibid., dead stem Sc, 18.09.2019, SA/ZI, SVER(F)96291; ibid.,
dead stem Ak, 21.09.2020, SA/ZI, SVER(F)96292;
ibid., dead stem Vac, 29.06.2020, SA/ZI, SVER(F)96289;
ibid., dead stem Ampelopsis grandulosa, 17.04.2020, SA/ZI,
SVER(F)96288; Mamina-Sibiryak house, dead stem Pq,
28.06.2020, SA/ZI SVER(F)96300; G: Botanical Garden
RAS, dead stem Hh, 3.07.2009, SA/AR, SVER(F)96301].

A total of 108 species of agaricomycetous macro-
fungi were recorded on vines in Ekaterinburg City
during century long investigations. This is a fairly large
number for such a small area. For comparison, the spe-
cies composition of macrofungi on lianas is well stud-
ied in the Meditteranean (Senn-Irlet, 1995; Bernic-
chia, Gorjon, 2010; Ryvarden, Melo, 2014), however,
these regional and local lists do not exceed 20—30 spe-
cies (Bernicchia, 2001; Checklist., 2005; Fischer, 2006;
Isikov, 2009; Tura et al., 2010; Fischer, Gonzalez,
2015; Sarkina, Mironova, 2015; Karadelev et al., 2018).

As a new for Sverdlovsk Region we list 15 species,
such as Cerioporus rangiferinus, Crepidotus subverru-
cisporus, Crustomyces expallens, Flammulina fennae,
F rossica, Gloeohypochnicium analogum, Hohenbuehe-
lia grisea, Hydnophlebia chrysorhiza, Mycoacia uda,
Pholiota limonella, Ph. tuberculosa, Pluteus podospileus,
Radulomyces rickii, Stecherinum bourdotii, and Tomen-
tella olivascens. Such species as Loweomyces wynneae
was not found in Sverdlovsk Region for over 50 years
(Shiryaeyv et al., 2010). It was collected in 1944 on Vitis
vinifera in Ekaterinburg City as well as in 1954 and
1959 years in hemiboreal forests on wood of native
Norway Maple (Acer platanoides L.). This circum-
stance allows us to consider it in the “regionally ex-
tinct” (RE) status (IUCN, 2001; Shiryaev et al., 2010).
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Fig. 1. Species richness of agaricomycetous macrofungi on vines in the Ekaterinburg city.

Besides, noteworthy are the second finds in Sverdlovsk
Region of such rare species as Antrodiella onychoides,
Lyomyces erastii, Peniophora lycii, and Lilaceophlebia
cf. ochraceofulva.

During the 1960—1970s, in Ekaterinburg City a to-
tal of 6 specimens of Athelia rolfsii were revealed on the
roots of grapes, potatoes, onions, etc. (Stepanova,
1971). These specimens, which we studied in the
2000s, were sterile, and, therefore, the fungus was
transferred to the status of “species whose findings are
doubtful or not confirmed by herbarium specimens”
(Shiryaev et al., 2010). Recently, we revealed the spec-
imen collected in 2004 at Hedera helix roots, with
demonstrated a sufficient number of developed basidia
and basidiospores.

The agaricomycetous macrofungi were found on
25 species of vines (Fig. 1). The largest number of fun-
gal species was found on the most common vines of
30 years old or more. On Schizandra chinensis and Ac-
tinidia kolomikta were collected 38 species each, on
Parthenocissus quinquefolia and Vitis amurense — 36 spe-
cies. On V. vinifera a total of 26 species of macrofungi
have been identified, although till now this liana
doesn’t occupy large areas, but it is characterized by
the longest research history (it was sole alien woody li-
ana in the city in the 1920—1950s). All the oldest finds
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of macrofungi ([nonotus hispidus, Peniophora cinerea,
Trametes ochracea, Typhula juncea) made in the 1920s
were found on the Common Grape. On the richest
herbaceous vine, the hops, a total 14 species of agarico-
mycetous macrofungi were identified.

The morphogroup of aphyllophoroid fungi is the
richest within revealed ones. This includes 85 species,
i.e. 78.5% of total species richness of all species collect-
ed on vines (Table 1). The agaricoid, heterobasidiomy-
cetous and gasteroid macrofungi include no more than
2.8—13.9% if revealed species diversity. The corticioids
consist the richest subgroup within the aphyllophoroid
fungi (51 species/47.2%), then follow the poroids and
clavarioids (22 and 12 species, respectively). Some oth-
ers subgroups of the aphyllophoroid fungi (as can-
tharelloids, thelephoroids, hericioids) were not found
on vines in Ekaterinburg City.

The aphyllophoroid species Typhula micans was
found in the largest vines species number (16 host spe-
cies), then follow T. setipes (14), Xylodon sambuci (13),
Typhula crassipes (13), T. culmigena (12), T. juncea (10),
Prerulicium gracile (11), Bjerkandera adusta (9), Irpex
lacteus (9), Peniophora cinerea (9), Cylindrobasidium
evolvens (8), Typhula erythropus (7), Schizophyllum
commune (7). These species form its basidiomata on
woody and herbaceous vines, with an exception of
2021
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Table 1. Species richness and trophic modes of agaricomycetous macrofungi on vines (number of species/%)
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Fungal group Species richness Saprotrophs Pathogens Mycorrhiza-
wood litter formers
Aphyllophoroid 85/78.7 61/56.5 15/13.9 9/8.3 4/3.7
Corticioid 51/47.2 41/37.9 4/3.7 4/3.7 4/3.7
Poroid 22/20.4 19/17.5 0 4/3.7 0
Clavarioid 12/11.1 1/0.9 10/9.2 1/0.9 0
Agaricoid 15/13.9 12/11.1 3/2.8 3/2.8 0
Gasteroid 3/2.8 3/2.8 1/0.9 0 0
Heterobasidiomycetous 5/4.6 4/3.7 0 0 1/0.9
In total 108/100 80/74.1 19/17.6 12/11.1 5/4.6

Note. The fungi capable to grow as saprotrophs and pathogens are indicated in both groups. The group of pathogens includes obligate and

facultative ones.

Bjerkandera adusta, Cylindrobasidium evolvens, Irpex
lacteus, Schizophyllum commune which infest only
woody vines. Also the rich fungal taxa associated with
woody vines are Lentinus arcularius (5 host species),
Peniophora nuda (5), and Trametes ochracea (5). Much
fewer agaricomycetous macrofungi were found on her-
baceous vines alone (e.g., Typhula trifolii infests three
species of herbaceous vines). Only on one vine species
were collected of 44 species of fungi in question
(40.7%).

In the respect of trophic modes, 95 species of fungi
revealed (87.9%) are obligate or facultative saprotrophs
(80 species are wood-destroyers and 19 ones — litter
saprotrophs), 12 species can be characterized as obli-
gate or facultative pathogens on woody vines, causing
necrosis, stem rot, or developing on frost cracks (Ar-
millaria borealis, Athelia rolfsii, Ceratobasidium corni-
gerum, Fomitoporia punctata, Inonotus hispidus, Phelli-
nopsis conchata, Pholiota limonella, Pleurotus pulmo-
narius, Stereum hirsutum, Rhizoctonia solani). Some of
them cause well-known diseases of grapes (Jayawarde-
na et al., 2018) e.g. esca, stem rot, and root rot. On the
herbaceous Humulus lupulus, the pathogenic fungus
Typhula ishikariensis was identified, which causes a
dangerous disease “root rot”, or “snow mold” (Tkachen-
ko, 2017). There are 5 species of mycorrhiza-formers
(Pseudotomentella, Sebacina, Tomentella). They form
ectomycorrhiza with both deciduous and coniferous
trees, whereas their basidiomata are formed on wood
debris and dead parts of vines.

CONCLUSION

The species richness of the agaricomycetous macro-
fungi associated with cultivated vines in the Ekaterin-
burg city and in the Urals as a whole is studied by us for
the first time. For the area of 468 km? in a boreal con-
tinental climate, the species richness revealed to be un-
expectedly large (108 species) if compare with the re-
gional and national lists of territories located on the
northern border of the woody lianas ranges.
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Two-thirds of new species revealed were mainly of
European, East Asian, or tropical distribution range.
Such morphogroup as aphyllophoroid fungi takes up to
80% of the species diversity revealed.

Cultivated hedge vines have accumulated many lo-
cal widespread litter species, widely distributed in for-
est and grasslands litter. This is evidenced by large
numbers of native litter species identified on the vines.
The species of xylosaprotrophs, which normally occur
on wood debris in forest litter, are regularly observed
on dead parts of the vines. Colonization of variously
lignified and even herbaceous shoots of lianas by wood
debris/litter saprotrophs seems to be quite natural phe-
nomenon, reminiscent that all herbaceous plants con-
tain hydro-phenyl lignin in varying amounts (Manska-
ya, Kodina, 1975).

The revealed mycobiota is dominated by multisub-
strate species, common on deciduous trees and as well
as on herbaceous-deciduous litter. There were no spe-
cies that prefer the conifer wood.

Woody vines are reliably richer than herbaceous
ones. The richest vine is Schizandra chinensis, Actinidia
kolomikta, Parthenocissus quinquefolia and Vitis amu-
rensis, which occupies the largest squares in the city.
Typhula micans is the most common fungus, found on
woody and herbaceous vines. It is possible that a reason
for the large number of fungi species revealed is the
high species richness of vines and the high selective ef-
fort (compared to natural conditions) for a local area.

In Ekaterinburg City, some species have been iden-
tified, known as traditional pathogens of lianas in the
world, causing significant economic damage to viticul-
ture. In the Urals, all these are common and wide-
spread species (Armillaria, Fomitoporia, Phellinopsis,
Pleurotus, Pholiota, Stereum representatives) growing
on deciduous trees. Finds of these species of fungi on
vines are still rare, probably due to the scattered distri-
bution of the substrate. The list of pathogenic species
of fungi and their number is increasing due to climate
warming and an increase in the age of vines in the re-
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gion. Thus, pathogenic species of fungi are already
waiting for the expansion of the viticulture zone up to
the Urals.
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supported by the State Research Task N AAAA-A19-
119031890084-6. The work of 1.V. Zmitrovich was sup-
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119020890079-6.
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Bunosoe 6orarcTBo arapukOMHUIIETOB HA JIMaHAX B I. EKaTepuHOypre
A. I. IlTupses~*, U. B. 3murposua®*, O. C. IlIupaesa®**

¢ Uncmumym sxono2uu pacmenuii u scusomuvix YpO PAH, Examepunbype, Poccus
b Bomanuueckuii uncmumym um. B.JI. Komaposa PAH, Canxm-ITemep6ype, Poccus
#e-mail: anton.g.shiryaev@gmail.com
#o-mail: iv_zmitrovich@mail.ru
4 o_mail: olga.s.shiryaeva@gmail.com

BriepBble n3y4eH BUI0BOI1 COCTAaB arapuKOMUIIETOB, pa3BUBAIOLIMXCS Ha inaHax B I. EkatepuHOypre. 3a cTo-
JIETHIOIO MCTOPMIO M3YYeHUST PasHOOOpa3uss MaKpOMUIIETOB Ha TaHHOM THIIE CyOCTpaTa OBIJIO BBISIBICHO
108 BumoB, cpenu KOTOphIX 15 BriepBbie yKasbiBatoTes 111 CBepayioBckoii 00:1. (Cerioporus rangiferinus, Crepi-
dotus subverrucisporus, Crustomyces expallens, Flammulina fennae, F. rossica, Gloeohypochnicium analogum, Ho-
henbuehelia grisea, Hydnophlebia chrysorhiza, Mycoacia uda, Pholiota limonella, Ph. tuberculosa, Pluteus podo-
spileus, Radulomyces rickii, Stecherinum bourdotii, Tomentella olivascens). Onux Bun — Loweoporus wynneae, Co-
OpaHHBII B cepequHe XX B. He Obul HaiineH B I. ExarepuHOypre n CBepIIoBCKOiI 001. OoJiee ITOJTyBeKa.
ArapuKoOMUIIETHI BbISIBJICHBI Ha 25 Bumax quaH. HanGobiiee yncio rpuboB coOpaHO Ha IMMOHHUKE U aKTH-
Huauu (1o 38 BUAOB), IeBUYbEM BUHOIPaIe U aMypcKoM BuHorpane (1o 36 BumoB). Haubosee npencraBieHa
B cOopax rpymia abuimodopounHbix rpu6os (78.5%), B TO BpeMsl Kak 101 arapuKOUIHbBIX, TACTEPOUIHBIX U
rerepo0asuaIUaIbHBIX TPUOBI cocTaBasIoT 2.8—13.9%. CaMblii pactipocTpaHeHHbI rpub — Typhula micans —
BBISIBJICH Ha 16 BUIax M3ydeHHBIX JiaH. [[pyrue poKo NpeacTaBlIeHHbIE HA JIMaHax BUaAbl — Xylodon sambu-
ci, Cylindrobasidium evolvens, Irpex lacteus, Peniophora cinerea, Bjerkandera adusta. ETMHUYHBIMU HaXOOKaMu
xapakTtepusyioTcs 44 Buma rpu6os (40.7%). Cpenu BbIABISHHBIX BUIOB MPe00IaaaloT calpoTpodbl: 1epeBoO-
paspyliane U MOACTHIOUHBIE carpoTpodsl (74.1 u 17.6% ot o6lero yucia BUIAOB, COOTBETCTBEHHO),
12 BUIOB IIPOSIBIISIIOT MATOT€HHYIO aKTMBHOCTB, a 5 BUIOB U3 ponoB Pseudotometella, Sebacina, Tomentella
¢GbopMUpYIOT MUKOPU3Y.

Karouesnie cnosa: boorndeckrie MHBa3M, Oopa3HooOpas3re, BUHOrpal, I3MeHeHe KJIMMaTa, MHBa3UBHBIE
Bunbl, tuaHel, MCOII, Ypan, yyxkepoaHble BUIbI, KOOI ropoaa
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YepHUKa IIMPOKO pacpoOCTpaHeHa B XBOMHBIX, XBOMHO-IIMPOKOJIMCTBEHHBIX JIecax 1 MPOU3pacTaeT Ha Tep-
putopun Poccuu, CeBepHoii EBponbl, A3un, CeBepHoit AMepuku n Kananpl. Cpey MUKPOOPTaHN3MOB, BEI-
3bIBAIOINIMX 3a00JIeBaHUSI YePHUKU, HanboJiee BPeAOHOCHBIMU siBIsitoTCst Diaporthe vaccinii w Colletotrichum
acutatum. DTV TPUOHI BXOIAT B €AUHBIN MepedeHb KapaHTUHHBIX 00beKTOB EBpa3niickoro 3KOHOMHUYECKOTO
COl03a U UX TOSIBJICHUE U PAaCIIPOCTPaHEHUE Ha TEPPUTOPUHU CTPAH, BXOISIIMX B 3TOT COI03, TPEOYET CTPOTOrO
koHTposist. KoppekTHast uneHTUdUKaIMs 60JbIIMHCTBA MUKPOMUIIETOB 0 TAKCOHOB YPOBHSI BUIa BO3MOXHA
TOJIBKO 110 MOJIEKYJIIPHBIM MPU3HAKaM, K TAKUM TaKCOHAM OTHOCSITCSI U MpeACTaBUTEN poaoB Diaporthe n
Colletotrichum. llenpro maHHOIT pabOTHI ObLIA OlLIEHKA OMOpa3HO00pa3us rprudoB, ACCOINMPOBAHHBIX C YePHU -
KOIi, MpoMU3pacTamplleil Ha TeppUTOpUM ceBepo-3arana Poccuu u B @UHASHIUYT, C TTOMOIIBIO MOpdoI0ornye-
CKHX ¥ MOJIEKYJISIPHO-TeHETUYECKUX MeTOTOB. Becero rmpoananmm3upoBaHo 17 06pa3iioB TUKOpacTyIieit Y4epHu-
KM ¢ HEKPOTMYECKUMM MATHAMU Ha JIUCThSIX U SI3BaMM Ha CTeOJsix, coOpaHHbIX B 2017 r. Ha TeppUTOpUU
Cankr-IletepGypra u nsitu paitoHoB JIeHMHIpanckoii 0611, a Takke B pecityonke Kapenus v B @uHassHanm.
B pesyabrare uaeHTUGUKALIMY BbIACACHHBIX U3 YePHUKHU IIITAMMOB 1O MOP(OJIOTUYECKHUM U MOJIEKYJISIPHO-
FeHeTUYECKUM TTpU3HaKaM HaMu uneHTtuduimposaHo 12 BunoB: Boeremia exigua, Colletotrichum salicis, Dia-
porthe eres, D. pulla, Fusarium avenaceum, F. incarnatum, F. sporotrichioides, Heterophoma sylvatica, Kalmusia
longispora, Microsphaeropsis olivacea, Neocucurbitaria cava, Sporocadus rosigena. Taxke BbISIBI€HbI TPUOBI U3
IBYX ceKluii pona Alternaria: Alternaria n Infectoriae 1 Mukpomuiietbl U3 poaoB Chaetomium, Cladosporium,
Coniothyrium, Curvularia, Epicoccum, Penicillium, Pestalotiopsis, Sordaria, Trichoderma. BriepBbie Ha TeppHUTO-
puu Poccuu o6HapyxeHbl Buabl Colletotrichum salicis, Heterophoma sylvatica, Kalmusia longispora, Micros-
phaeropsis olivacea n Neocucurbitaria cava. Bun Sporocadus rosigena BriepBbie BbIsiBIeH B OUHATHINU. Fusarium
avenaceum, F. incarnatum v F. sporotrichioides BiepBble 3apeTUCTPUPOBAHBI B aCCOLMALIMU C YepHUKOM. Bxomsi-
IIKe B €OAWHBIN TTepedyeHb KapaHTUHHBIX 00beKTOB EBpa3uiickoro sSKoHOMHYeCKOro coto3a Buabl Diaporthe
vaccinii n Colletotrichum acutatum HamMyu oOGHapyKeHbI HEe OBLIIH.

Karoueswvie cro6a: anTpakHo3, KapaHTUH, MOJIEKYyJIsipHas ¢uitorenusi, ¢pomoricuc, Colletotrichum acutatum,
Diaporthe vaccinii, Fusraium, Vaccinium myrtillus

DOI: 10.31857/50026364821050056

BBEJEHUWE

UYepnuka (Vaccinium myrtillus 1..) — ATOOHBIN Ky-
CcTapHWYEK, IMMPOKO PACIIPOCTPAHEHHBIN B XBOWHBIX
1 XBOMHO-IIMPOKOJIMCTBEHHBIX JiecaXx. DTO MHOTO-
JIeTHee pacTeHUe TIpom3pacTaeT Ha Teppuropun Ce-
BepHoit EBporel, Az, CeBepHoit AMepnku, Kana-
abl. Cpenn MUKpPOOPTaHU3MOB, BbI3bIBAIOIINX 3200-
JIeBaHUS YEepHUKH, (DUTOIMATOTeHHBIE TpHOBI U
ITpUOOITONOOHBIE OPTaHW3MBI COCTABJISTIOT 3HAYM-
TEJIbHYIO 4acTb M UTpaloT BaxkHy1o pojib. Haubosee
IMIPOKO PaCIPOCTPaHEHHBIMU CUMTAIOTCS MUKPO-
MUIIETHI, Pa3BUBAIOIINECS Ha CTEOJISIX, CPEIr HUX Ta-
Kue BUIbl Kak Diaporthe vaccinii Shear, Topospora
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myrtilli (Feltg.) Boerema, Monilinia vaccinii-corymbosi
(Reade.) Honey, Phytophthora cinnamomi Rands. u ap.
(Szmagara, 2009; Lombard et al., 2014; Hilario et al.,
2020).

CaMbIM BpPEIOHOCHBIM [IJISI YEPHUKHU SIBIISICTCS
rpud Diaporthe vaccinii. 3BeCTHO, 4TO 3TOT MUKPO-
MUIIET CITOCOOEH BEI3BIBATH TaKMe 3a00JIeBaHMsI, KaK
THWUTH, TISTHUCTOCTH JINCTHEB, paK CTeOJIei M IPUBO-
IWTh K CYIIECTBEHHBIM IIOTEPSIM ypoxas (1o 65%)
garon yepHuku (Lombard et al., 2014). Bun D. vaccinii
BKJIIOYCH B €IWHBIN TTepedyeHb KapaHTUHHBIX 00BbeK-
TOB EBpa3uniickoro 3SKoHOMU4YeCKOT0 COr03a B MIEPBYIO
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yacTh (oTcyTtcTBylolie Ha Tepputopuu EDC) (Eur-
asian economic commission, 2016).

Jlpyroii ormacHBIN 1 BPEIOHOCHBIN I pacTCHUM
pona Vaccinium MUKpOMUIIET — BO30OYyIUTEIIh aHTPaK-
Hoza — rpu6 Colletotrichum acutatum J.H. Simmonds.
[Mopaxaer 3TOT (bMTOMATOTeH HE TOJBKO YEPHUKY,
roJlyOMKy, KJIIOKBY, KJIIYOHMKY, BBI3bIBasl THUWJIM MX
garon (Wharton, Schilder, 2008; Garrido et al., 2009;
Polashock et al., 2009), Ho u monoBrie (Lee et al.,
2007) u xBoitnbie nepeBbs (Dingley, Gilmour, 1972).
I'pub C. acutatum TakKe BXOOUT B €AUHBINA IIepeUYeHb
KapaHTUHHBIX 00beKTOB EDC, HO B €r0 BTOPYIO YacTh
(orpaHMYEHHO pacHpOCTPaHEHHbIE Ha TEPPUTOPUU
EDC) (Eurasian economic commission, 2016).

ITpu npoBeneHUU MASHTU(GUKAIIMU TOTO I UHO-
ro BO30yOUTEs TI0 CUMIITOMAaM Ha PaCTeHUM WJIHU 110
MOpPGOJIOTHYECKUM IIpU3HAKAM B YMCTON KYJIBTYypeE,
HEU30EeXHBI OLIMOKM, KOTOPhIE MMPUBOISIT K IOJIyYe-
HUIO HeJOoCTOBepHOU mHpopMauuu. MI3BeCTHO, YTO
KOppeKTHas1 NAeHTU(PUKAIS OONBIINHCTBA TPHUOOB
JI0 TAKCOHOB YPOBHSI BHUJIa BO3MOXHA TOJIBKO IO MO-
JIEKYJISIPHBIM Ipu3HakaM. K Takum rpubaM OTHOCSIT-
¢ u nipencrasuTes poaoB Diaporthe (Gomes et al.,
2013; Udayanga et al., 2014; Gao et al., 2017; Santos
et al., 2017) u Colletotrichum (Lee et al., 2007).

Hanpumep, miurteabHOe BpeMsl CUMTAIOCh, YTO
Diaporthe vaccinii, BBI3bIBaOIINI 3a00J1eBaHUS Yep-
HUKM, TIOBCEMECTHO PaclpoOCTpPaHEH Ha TEPPUTOPUU
CesepHoii AMepuku, Kananel, EBpomnbl, Takke coo0-
IIaJIOCh O HaxonKax Ha Tepputopuu Kwutas n Yuiu
(Naraouei-Khandan et al., 2017). Bce Haxonku ObLIA
cleslaHbl B pe3yiabTaTe MACHTU(UKALIMU 3TOT0 rpuda
Mo Mop@OJOTUYECKUM TIpU3HAKaM CIIOPOHOCHBIX
CTPYKTYp WJIM IO CUMINITOMaM Ha 4yepHuke. OmHako,
1o MopdoI0rudyeckum npusHakam D. vaccinii cXoneH
¢ TakumMu Bugamu, Kak D. conorum (Desm.) Niessl,
D. viticola Nitschke, D. columnaris (D. F. Farr et Castl.)
Udayanga et Castl. (Farr et al., 2002b). MeTonsl moJie-
KyJIIpPHOW (pUJIOreHUU MO3BOJIUIN 3aKJIIOUYUTh, YTO
3HAYUTEIbHAs YacTh N30JIITOB 13 CeBepHO AMepH-
ku, [Tonbmm, Jlateuu, HunepinangoB u Bce u3 ['epma-
HUU, KOTOPbIE TT0 MOP(hOJOrMYeCKM MPU3HaAKaM KO-
HUIWNA U TIMKHU/ U TIO CBSI3U C MUTAIOIIUM PAaCTeHU-
eM uineHTuduurupoBanu, Kkak D. vaccinii, SIBISIIOTCS
6:m3KoponcTBeHHBIM BuAoM D. eres Nitschke (Farr et al.,
2002a; Vilka, Volkova, 2015; Michalecka et al., 2017).
Kpome Toro, merombl MOJEKYJISIpHON (DUIOTeHUU
MO3BOJIWJIM 3aKJIIOUUTh, UTO ¢ BuaamMu poaa Vaccini-
um, ioMuMo BUHoB D. eres 1 D. vaccinii, MOTYT OBITH
acCOLlMMPOBaHbl e€Ille IIeCTh BUIOB 3TOTO poja:
D. ambigua Nitschke, D. passiflorae Crous et L. Lom-
bard (Elfar et al., 2013), D. asheicola L. Lombard et
Crous, D. baccae L. Lombard, G. Polizzi et Crous,
D. neotheicola A. J.L. Phillips et J.M. Santos, D. ster-
ilis L. Lombard, G. Polizzi et Crous (Lombard et al.,
2014) u D. australafricana Crous et Van Niekerk (La-
torre et al., 2012; Elfar et al., 2013). Takum obOpa3om,
JIaHHbIE O PacCIpPOCTPAaHEHUM ADTOTO OMACHOIO Opra-
Hu3Ma Ha Tepputopun EBporisl, CeBepHOt AMEpUKU,
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Kananpr 1 Ymnu TtpeOylOT YTOUYHEHMS U PEBU3UM.
Taxk, Ha HacToSIIMITI MOMEHT, B EBporre 1ocTOBEpHBIC
Haxonku D. vaccinii Ob11U ciefiaHbl TOJILKO B ITojibline
(Michalecka et al., 2017), Hunepmanmax, JlatBuu u
JIurBe (Lombard et al., 2014).

Wpentuduxkauus mrammon Colletotrichum acu-
tatum, OCyILIECTBJIsIeMas IO MOP(OJIOTMIECKUM IIPH-
3HaKaM, TakKXe MOXET MNPUBOAUTH K OIIMOKaM B
omnpelneJcHUM BHUAOBOM IIPUHAMIEXKHOCTH. Takoii
MpHU3HaK KakK (popMa KOHUANI, UMEIOIINX BEPETEHO-
BUAHYIO (hOpMYy 1 3a0CTpPEHHBIe KOHIBI (Simmonds,
1965), KOTOpbIil IIUTEILHOE BPEMSI CUMTAJICS TMA-
THOCTUYECKNM, SIBJISIETCSI HECTAOMJIBHBIM M MOXKET
OBITb XapaKTEepeH U Ui IPYTUX BUAOB 3TOTO poja.
Kpome Toro, konnmaumn C. acutatum MOTYT UMETh U
npyryio dopmy (Damm et al., 2012). MeTonbsl MoJIeKy-
JISpHOI (PUIOTeHUM MO3BOJIMIN 3aKII0OYUTh, UTO BUI
C. acutatum sIBIIsIeTCSI COOPHBIM M BKJTIOYAET B CBOM
coctaB 29 BunoB Colletotrichum (Damm et al., 2012).
W3 Hux ¢ KyctapHuukamu poja Vaccinium MoryT ObITh
accouuuponanbl C. acutatum, C. fioriniae (Marcelino
et Gouli) Pennycook, C. rhombiforme Damm, P.F. Can-
non et Crous (Wharton, Schilder, 2008; Damm et al.,
2012).

N3yyenne 6mopasHooOpa3us rprOOB, BHI3BIBAIO-
X 3abosieBaHUs YepHUKM B Poccum He mpoBomu-
Jock. OnyonmkoBaHa MH(poOpMalus 00 OTIEILHBIX Ha-
XOJIKaxX BUJIOB TOM MJIM MHOM TPYMITHI TpUOOB, HO HET
pEe3yJIbTaTOB KOMIUIEKCHOTO UCCIEA0BAaHNSI MUKOOMO-
ThI, COIIPOBOXIAEMOIO MOJIEKYJIIPHBIM aHAJI30M.

Lenpio maHHOM pabOTHI ObIJIa OLIEHKA OMOpa3HO-
o0Opa3ust rpubOB, aCCOLMMPOBAHHBIX C YEPHUKOIA,
IIpou3pacTaolleii Ha TEPPUTOPUU CeBepo-3amana
Poccuu 1 @uHnssHIMU, ¢ TTOMOLIBIO MOpdoIornye-
CKUX 1 MOJIEKY/ISIPHO-TEHETUYECKIX METOIOB.

MATEPHAJIbI 1 METO/bI

IloaeBoii maTepuai. B mepuon ¢ UIOHS TI0 aBTYCT
2017 r. Ha TeppuTopuu IlrckapeBcKoOro jecomnapka B
r. Cankr-IletepOypre, B Jlennarpaackoii ooi. (JIyx-
ckuii, IIpuosepckuii, JlomoHocoBckuii, BceBomox-
ckuit, I'aTumHCcKuMit p-HEBI), B Pecniybnuke Kapenus
(ITymoxckuii p-H), a TaKKe Ha 1oro-3araue OUHIISTH-
U 66110 cobpaHo 17 06pa3oB TUKOPACTYIIEN Yep-
HUKHU C HEKPOTUUYECKMMU TISITHAMU Ha JIUCThSIX U 513-
BaMM Ha cTeonsx (puc. 1).

M3oasaTel. M3 kaxxaoro oopasiia 6paiu parMeHTh
pacTeHui ¢ CUMIITOMaMU MOpPaXXeHUsI, KOTOPHIE I10-
BEPXHOCTHO CTEPUJIN30BAIN 5%-M p-pOM TMIIOXJIO-
puta Hatpus. B manbHeitmeMm ¢parMeHTHl TKaHei
pacTeHUIl pacKiIaabiBaad Ha KapTogeIbHO-caxapo3-
Hy1o nutatenbHylto cpeny (KCA) (Samson et al., 2000)
¢ 106aBJIeHNEM CMECU aHTUOMOTUKOB (aMITMIIJLUIVH,
crpentomulinH, neHumummH, HyClone, Austria) u
0.4 mxn/n p-pa Triton X-100 (Panreac, Spain). Yaiuku
Iletpu mukyoupoBanu npu 24°C B temHoTe. OTceB
BBIPOCIIIMX TPUOOB ITpoBOmMIN Ha 7—10-¢ cyTKkH, n3
KaxXIoi KyJIbTypbl rpubda moaydyaay MOHOCIIOPOBBIE
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Puc. 1. CuMOTOMBI JIMCTOBOM U CTEOJIEBOI MTSITHUCTOCTEM YepHUKHK, HauboJiee 4acTo HabIoaaeMble Ha ceBepo-3anaae Poccuu u

B Ouungaanu.

WJIM MOHOIIMKHUIMAIbHBIE U30JATHL. Bece 67 aHamm-
3UPOBAHHBIX U30JISITOB XPAaHSTCS B KOJIJIEKIINY JIa0O0-
paTtopuu MUKojoruu u ¢uronaronsoruu BU3P.

Mopdoaornyeckmii ananu3. MneHtudukauus nuso-
JISITOB JI0 YPOBHSI CEKIIMU, POja WU ceMeicTBa (B OT-
JEeJbHBIX CITydasiX JO YPOBHSI BUOA) OCYIIECTBISLIACH
o MOP(MOJOTUYECKUM IPU3HAKAM, COITIACHO OIpe-
npemurensiM (MorochKkovskiy et al., 1969; Boerema et al.,
2004; Simmons, 2007; Gerlach, Nirenberg, 1982).

Boinenenne n ceksenuposanue [IHK. Cpenu Beime-
JICHHBIX M30JIITOB 31 OBIIT BBEIOpAH IUIT M3YIEHUS C
MpUMEHEHUEM MOJIEKYJISIPHO-TEHETUYECKUX METO-
noB (Tabn. 1). Muuenuit nis skcrpakuuu JHK co-
Opajii C MOBEPXHOCTH KYJILTYP TPMOOB, BhIpaIlIEHHBIX
Ha KCA. Pa3moJ ocyliecTBIIsIJIM C UCIOJb30BaHUEM
mapoBoit MenbHULILI MM 400 (Retsch, Germany) u
CTepUJIbHOTO CcTekJssHHoro recka (0.3 MM auam.).
Okcrpakuuio JHK mnpoBomunm  cTraHOApTHBIM
(CTAB/xmopodopm) metonom (Doyle, Doyle, 1990).

[J1s1 pEKOHCTPYKILIMU MOJIEKYJISIpHO# (hUIOTreHUuU
U uAeHTU(UKALUY U30JISITOB Oblla MPOM3BeAeHa aM-
iMduKanus 1 rnocieayoliiee CEKBEHUpOBaHUE TaK-
COHOMMYECKHU MH(MOPMATUBHBIX JJIs1 aHAIU3UPYEMOit
rpyniibl rpu6oB JokycoB AHK. st Diaporthe ananu-
3UPOBAJIM TIOCJICIOBATEIBHOCTU 00JIaCTEel BHYTPEH-
HUX TpaHckpubupyembix cneiicepoB pAHK (ITS),
y4acTKoB reHoB -ty6ynuna (TUB), (pakTopa s0HTa-
uu TpaHcasuuu 1-o (TEF) u ¢dparMeHTa reHa, oT-
BeTCTBeHHOro 3a cuHTe3 ¢depmenra AHK-mmazn
(apn2); Colletotrichum — 1TS, TUB, TEFu dparmeHTa
rena aktuHa (ACT); Sporocadus — ITS m obmactb
oompioit cyobenuHunbel pudocomsl pJIHK (LSU);
Kalmusia n Neocucurbitaria — 1TS, TUB; Fusarium —
TEF; u3onsaToB rpubOB IpencTaBUTENIE ceMelcTBa
Didymellaceae — ITS, TUB un y4JacTKa reHa BTOpOI

MUKOJIOTHUA U GUTOIATOJIOTIUA
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Oosbinoit cyorenuHuilbl pepmenta PHK-noaumepa-
3bl 11 (RPB2).

Avmmnpukanuio [TS-o6nactu poBoauii ¢ MC-
nonb3oBanueM npaiimepoB ITS1F (Gardes, Bruns,
1993) u I'TS4 (White et al., 1990); LSU — LROR (Reh-
ner, Samuels, 1994) u LR5 (White et al., 1990), ACT —
Act-512F n Act-728R (Carbone, Kohn, 1999), apn2 —
apn2fw2 u apn2rw2 (Udayanga et al., 2014), RPB2 —
fRPB2-5F2 (Sung et al., 2007) u fRPB2-7cR (Liu et al.,
1999), TEF — EF1-983F u EF1-1567R (Rehner,
Buckley, 2005) i EF1-728F/EF1-986R (Carbone,
Kohn, 1999), TUB — Btub2Fw u Btub4Rd (Aveskamp
et al., 2009) wau T1 u T2 (O’Donnell, Cigelnik, 1997;
Saleh, Leslie, 2004).

OuMllieHHbIE TI0 CTaHIAPTHOMY IPOTOKOJIY
(Boyle, Lew, 1995) ¢parMeHTbl CEKBEHUPOBaIU Me-
tonoM Coanrepa (1977) Ha cekBeHaTope ABI Prism
3500 (Applied Biosystems — Hitachi, SlrmoHus ) B cooT-
BETCTBUM C PEKOMEHIALMSIMU ITPOU3BOIUTENS C UC-
noJjik30BaHUEeM Habopa peakTuBoB Big Dye Termina-
tor v3.1 Cycle Sequencing Kit (ABI, CIIIA).

MouaekyasapHo-cduioreHernyeckuii anaim3. Hyk-
JIEOTUJHBIE TOCIEA0BATEILHOCTA BBHIPABHUBAIN C
noMoiblo mporpammsel ClustalX 1.8 (Thompson et al.,
1997), nocnie yero npyv HEOOXOAMMOCTU BbIpaBHUBA-
HUE KOPpPEKTUPOBaIN BpydHyto. DuioreHeTHIeCcKme
JIepeBbsl ObUIM MOCTPOEHBI COITIACHO TPEM aJITOPUT-
MaM. MeToa MakKCMMaJIbHOTO TIpaBaoIono0ust (maxi-
mum likelihood — ML) nmpuMeHsIi ¢ MCIOJIb30BaHU -
eM nporpamMmHoro obecrieueHrst RAXML (randomized
accelerated maximum likelihood) v. 7.2.8 (Stamatakis
et al., 2006). INpuHOUIT MaKCUMAJIBbHON 3KOHOMUU
(maximum parsimony — MP) nipuMeHsIJIi ¢ UCITOIb-
30BaHMeM TIporpamMmMHoro obecrieueHusi Molecular
Evolutionary Genetics Analysis Bepcuu 10 (MEGA X
Kumar et al., 2018). AHanu3 mocienoBaTeIbHOCTEMH

2021



T'OMXKHHA u np.

356

- - 8SIYSOZIN - - - - B91O1L « « S0109D-dIN

- - R\WO.VWONZ - - - - B9LouI 2 73 voﬁooclmz

- - 9S9¥S0ZIN - - - - AIR93Ld « « €0109D-dIN
H-d UMIOXA[

- - SSOPSOZIN - - - - B9LOUL 1rQ0 BeNOIRdIHUHI[[ « ¢0109D-dN

H-d UIMOXOTA] | WnaovuaaD

- - ¥S9rS0ZIN - - - - q1P9aLd ‘surrodey] wniosng 10109D-dN
sdenooarr
umwiogadeon] |

- I89¥S0ZIN | 0L9YSOZIN | €SIPSOZIN - - LSO9Y0ZIN | BALOUL ‘adAgdarof[-13HED « 6C0-LIWA-AIN
OdOMIHIN
‘H-d ymIOHUKLE |

- 089%SO0ZIN | 899YSOZIN | TSOYSO0ZIN - - 9S09Y0ZIN | BILOML 1rQ0 BeNOTRdIHUHI[( vjnd @ | €10-LIWA-AN
ogorado] ‘H-d
YAOG0O0HONO] [

- 6L9YS0ZIN | 0L9YSOZIN | 1S97SO0ZIN - - SSO9Y0ZIN | 91r99aLd | “'1r90 KeMOTRdIHMHIf « 0€0-LTWA-AIN
OdOMIHIN
‘H-d ymIOHUKLE |

- 8LIPSOZIN | 699¥SOZIN | 0S9¥S0ZIN - - YS09Y0ZIN | BILOUI 1rQ0 BeNOIRdIHUHI[( « 610-LIWA-JIN

- LLIYSOZIN | L99YSOZIN | 6¥9¥SOZIN - - €509V 0ZIN | IIP9aLd BUTHBIHUD « 600-LTWA-dIN

- 9LIYSOZIN | 999V SOZIN | 8V9YSOZIN - - CSO09Y0ZIN | dLR99LD « « 800-LITWA-AIN
H-d UMOXOLr0990g

- SLOYSOZIN | S99YSOZIN | LYIYSOZIN - - 1S09Y0ZIN | 91r9QaLd | “IrQO BeNOTRdIHUHI|[ $a42 2y140dpI(7 | 100-LIWA-AIN
H-d UMIOXA](

- VLOVYSOZIN | ¥99YSO0ZIN - 9IYSO0ZIN - 0S09Y0ZIN | BILOHAL Q0 KeNoTedIHUHO[ SIDS "D | Yy 0-LTWA-AIN

s11]D8

- €LIYSOZIN | €99¥SO0ZIN - SYIrSOZIN - 6V09Y0ZIN | BLOUIr « wnyoLjojafjo) | €¥0-LIWA-JIN
sdenooarr
yrogadeson

€69YS0ZIN | TLIYSOZIN - - - - 8V09V0ZIN | BILOHL ‘1dAgdoro[-1dHeD) | PNSIX2 DIW2L0g | SE0-LIWA-JIN

cddyd anlit A4L gudp LOV nsi1 SLI
HeidQ ©d0Qd OLOIN eoudl Tug BIWWBLIT o\

yuegqguon) 9 UOLOOHIIALBIOTIO01L XIIHTULOJIMAH BLUALOOT NQOEOI

WMUHAOh €M XITHHILATI9E ‘4001 dI SOWWRLIT BUIIMAL IO BBIWJATILOO] | BINHUIQR],

2021

° 5

TOM 55

MUKOJIOI'A U PUTOIIATOJIIOTUA



357

MHWUKOBMUOTA YEPHUKH

D]O21UIYI1]
- - - - - 0L09%0ZIN | 69097 0ZIN | 91r999LD BUTHEIHUD snpp2040dg | L0-LIWA-AIN
ogoradoy ‘H-d
UMIOG000HONO] [ pavd
— 269YS0ZIN — — — — 8909%0ZIN | 990910 |  “'IrQO BeMOURdIHUHII( | DLDIIQININI0aN | Oy (- LI WA-AIN
H-d UMIOXA]( DaoVAI]O
00LPSOZIN | 169YSOZIN - - - - L909Y0ZIN | 91r9QaLd | ““IrQO BeNOWRdIHUHA]( | S1sd0Lapydsoo1py | 900-LIWA-AIN
sdenooarr
nmogadeson] v4odsisuoj
- 069YS0ZIN - - - - 9909Y0ZIN | BILOML ‘1dAgdara-13HED viIsnuvy | 10-LIWA-dIN
H-d UMIOXA[[
6697S0ZIN | 689YSO0ZIN - - - - S90970ZIN | 9199910 | “1rQ0 KeMOTedIHUHO][ | “ds vuoydoia1dof | 6€0-LIWA-AN
H-d pIoXorodadg
- 889YSO0ZIN - - - - ¥909Y0Z N | 929310 | “1rg0 BENOTRAIHMHI[ « 8CO-LTWA-AIN
H-d UII09000HONWO] [
869YSOZIN | L8IYSOZIN - - - - €909Y0ZIN | BILOUL 1rg0 KeNOTedIHUHOI[ « 810-LIWA-AIN
L69YSOZIN | 989%SO0ZIN - - - - C909Y0ZIN | 9IrP93Ld « « L10-LTWA-AIN
969%S0ZIN | S89YSOZIN - - - - 1909V 0Z | 9Ir993Ld « « 910-LTWA-dIN
H-d UrIOX0I0g20g
S69YSOZIN | ¥89YSO0ZIN - - - - 0909%0ZIA | 91r9QaLd | ““IrQ0 BeNOIRdIHUHI[( « STO-LTWA-AIN
Y697S0ZIN | €89¥S0ZIN - - - - 6S0970ZIN | IU999Ld « « CIO-LTWA-JIN
H-d YIO9000HONO] [ vonpajAs
- C89YS0ZIN - - - - 8S09Y0ZIN | 999910 | “'1r90 KBMOTBdIHMHOf vuioydoa1pf | 010-LIWA-AN
- - C99vS0ZIN - - - - 3931 BUTHBIHU D « 60109D-dIN
H-d UMIOXA](
- - 199vS0ZIN - - - - 9199910 | “"Irg0 KeNOTRdIHMHO[ « 80109D-dIN
ogoradoy ‘H-d
UMOG000HONO] [
- - 099¥S0ZIN - - - - 9199910 | “'1rg0 BENOTRdIHMHO( « LOT09D-AIN
sdenr ursrogadeston] |
- - 6S9YSO0ZIN - - - - AIr993L ‘adAgdarar-1HeD « 90109D-dIN
cqdy anlit A4L qudp LOV ns1 SLI
HeldQ ©d00d OLIIN egudl rug BIWWRLIT g\

Juegquon) 9 YALOOHIIALREOTIIDOL XIIHIULOJLNAH BIALOOT BdOWOH

QUMHEBhHOM() T eNHIrQR],

2021

0 5

TOM 55

MUKOJIOTHUA U GUTOIATOJIOTIUA



358 T'OMXKHWHA u np.

MmeTonoM baiiecoBckoii ctatuctuku (BPP) mpoBoau-
JIV C ICTTOJTb30BaHueM ITporpaMMbl Mr. Bayesv. 3.2.1.,
WHTEerpupoBaHHol B Ttwiatopmy Armadillo v. 1.1
(Lord et al., 2012). HamexXXHOCTb TOIIOJIOTUHU ACHAPO-
rpamMM, TTIOCTPOEHHBIX pa3HbIMU METOJAMU, OLIEHUBAJIU
¢ momolibio 0ytcTpern-aHainu3sa ¢ 1000 moBTopHOCTE.
B xauectBe pedepeHCHBIX UCIOJb30BAIM TOTYyUEH-
Hble U3 6a3bl JaHHbIX GenBank nociienoBaTebHOCTH
ITS u LSU nokycoB pIHK, renoB ACT, apn2, TEF,
TUB, RPB2 pa3HbIX BUIOB U IITaMMOB TIpu0OOB
(tadi. 2).

PE3VJIBTATDI

Bcero n3 mucTheB U cTebJ1eil YepHUKM OBIJIO BBIIE-
JIeHO 67 U30J4TOB IpubOoB. B pesynbraTe umeHTU M-
Kaluu 1o MOP(OIOrnuecKM IIpU3HaKaM omnpeaesie-
HO 16 pogOB aCKOMMIIETOB, OTHOCSILIMXCS K 8 Opsia-
KaM (Amphisphaerellales, Diaporthales, Capnodiales,
Eurotiales, Glomerellales, Hypocreales, Pleosporales,
Sordariales) n 13 cemeiictBam (Capnodiaceae, Chaeto-
miaceae, Cladosporiaceae, Coniothyriaceae, Diaportha-
ceae, Didymellaceae, Glomerellaceae, Hypocreaceae,
Nectriaceae, Pestalotiopsidaceae, Pleosporaceae, Sorda-
riaceae, Trichocomaceae).

M3 ucciemyeMoii KOJJIEKIIUM U30JIITOB IO YPOBHS
BUga ObLTU orpeneiaeHbl Fusarium avenaceum (Fr.)
Sacc., F incarnatum (Desm.) Sacc., F. sporotrichioides
Sherb. JIo TakcoHa ypOBHS CEKIINMM MACHTUOUITAPO-
Baimu Alternaria sect. Alternaria D.P. Lawr., Gannibal,
Peever et B.M. Pryor, Alternaria sect. Infectoriae
Woudenb. et Crous. /1o ypoBHS pona maeHTUDUITPO-
Baym Boeremia Aveskamp, Gruyter et Verkley, Chaeto-
mium Kunze, Cladosporium Link., Colletotrichum Cor-
da, Coniothyrium Corda, Curvularia Boedijn, Diaport-
he Nitschke, Epicoccum Link., Penicillium Link.,
Pestalotiopsis Steyaert, Sordaria Ces. et De Not, Trich-
oderma Pers. Kpome TOro, 4yactb M30JITOB ObLIa
UIeHTU(PUIMPOBAHA TOJLKO IO YPOBHSI CeMeMCTBa
Didymellaceae.

Taxxe naeHTUOUILIMPOBAIN TPUOBI U3 IBYX POIOB
O6asuauoMuleToB — Rhizoctonia DC. u Sporotrichum
Link., otHocsamuxcsa K mopsinkam Cantharellales n
Polyporales n cemeiictBam Ceratobasidiaceae v Fomi-
topsidaceae, COOTBETCTBEHHO.

Bcero 31 uzonsit 3 rpymil, HagexXHoe onpeaese-
HIE KOTOPBIX HA HACTOSIIINIA MOMEHT PEKOMEHIYeTCSI
OCYIIECTBISITH MO MOJIEKYJISIPHO-TEHETUYECKUM TTpU-
3HakaM (ponsl Colletotrichum, Diaporthe, mpencTaBu-
tenu Didymellaceae, Bun F. avenaceum), ObLI U3y4EH C
MPUMEHEHNEeM METOIOB MOJICKYISIPHON UASHTUDU-
Kanuu. B pesynbraTe mMpoBEAEHHOTO aHaIM3a yCTa-
HOBJIEHAa BUAOBasI TpUHaLICKHOCTh 30 IITaMMOB,
UIEeHTU(UKALIMS OMHOTO OCYIIECTBIEHA 10 POJa.

B MynbTUIOKYCHBIII aHaIM3 HYKJIEOTUIHBIX MO-
clie0BaTeIbHOCTE TpeX JJOKYCOB CEMU HaIIUX U30-
natoB Diaporthe 6GbUIN BKIIIOUEHBI MIOCIAEA0BATEIbHO-
ctu 58 pedepeHCcHBIX IITaMMOB Diaporthe, cocTaBisi-
IOIIMX KOMIUIEKC BUAOB D. eres, B KaueCTBe BHEIIHE

MUKOJIOI'A U PUTOIIATOJIIOTUA

rpyniisl B3aT mrtamm D. citri F.A. Wolf (AR3405). I1o-
cJie TIpOoBeeHUs BRIPaBHUBAHUSI, MATPUIIHI KasKIOTO
IITaMMa, UCIIOJIb3yeMble JJIsl PEKOHCTPYKIMU (DUI0-
reHuu, uMenu JunHy 1418 ocnoBanuit (394 — TUB,
290 — TEF, 734 — apn2), yncno BapuaOeJIbHBIX cali-
TOB cocTtaBiasuio 265 (18.7%). Tomonorus duiio-
rpaMM, TTOCTPOCHHBIX pa3HBIMM METOTaMU M Ha OC-
HOBaHUM TOCJIEIOBATEIBHOCTEM KaXXIOro JIOKyca B
OTAEIBLHOCTU COBIIafajia C TOMOJOrMeil KOMOUHUPO-
BaHHOU (miaorpammel. Yuactku ITS-nokyca Obuin
MMPOAHAIM3NPOBAHBI, HO HE BKIIIOUEHH B (DUjIoreHe-
TUYECKUI aHaJIU3 U3-3a HU3KOM MH(OPMATUBHOCTH.
dunoreHeTIYECKOE IepeBO, CKOHCTPYMPOBAaHHOE B
pe3yibTaTe aHaJIM3a TMOCIeIOBaTEIbHOCTEN TpexX JIo-
KyCOB ¢ MpUMeHeHrueM MeTona ML, mpuBeneHO Ha
pucyHke 2. Bce Hamm mtamMMmbl Diaporthe KinacTepy-
30BaJINCh B Mpeaeiax KoMmryiekca BuaoB D. eres. JIBa
mwramma MF-Vm17-013, MF-Vm17-029 ¢popmupoBa-
1 omHy Kinany co mramMMmoM D. pulla Nitschke (CBS
338.89). OctanbHble nisaTh TaMmmMoB (MF-Vm17-001,
MF-Vm17-008, MF-vm17-009, MF-Vm17-019,
MF-Vm17-030) dopMmupoBanu CyOKIagbl B IIpeaeiax
Buna D. eres.

Jlag BUOOB pOIOB IIPEACTAaBUTENIEN ceMelcTBa
Didymellaceae ocyiiecTBIeHO MYJIbTUJIOKYCHOE cCe-
KBEHUPOBAaHUE HYKJICOTUIHBIX IIOCIEI0BATEIbHO-
CTel TpexX TaKCOHOMMUYECKN MH(MOPMATUBHBIX (ppar-
MEHTOB. B aHaimu3 BKIIOYEHBI MOCIEI0BATEIbHOCTH
10 HaIMX U30JISITOB IIpeAcTaBUTeNIel ceMelicTBa Di-
dymellaceae 1 25 peepeHCHBIX IIITAMMOB, B KAY€CTBE
BHEIIHE! rpynIbl B34T ITaMM Macroventuria anomo-
chaeta AA (CBS 525.71). Ilocne npoBeneHUsI BEIpaB-
HUBaHUSI, MaTPULIbl KaXIOro ITaMMa, HCIIOJb3ye-
MbI€ JJIsI pEKOHCTPYKLIUY (PUIIOTE€HUM, UMEIU JJINHY
1333 ocHoBanwmit (454 — ITS, 289 — TUB, 590 —
RPB2), yncio BapuabeIbHBIX CAiTOB COCTaBJISLIO 298
(22.5%). Tononorust puiIorpaMm, ITOCTPOESHHBIX pa3-
HBIMH METOJaMM 1 Ha OCHOBAHUU MOCJIEI0BATEIbHO-
CTell KaXaoTo JIOKyca B OTAEJIbHOCTU COBIIamajia C
TOTIOJIOTHEl KOMOMHUPOBAHHOM (pustorpammbl. Ou-
JIOTEHETUYECKOE NePEBO, CKOHCTPYUPOBAHHOE B pe-
3yJbTaTe aHajM3a MOCIeI0BATEIbHOCTEM TPEX JIOKY-
COB C IIpUMEHeHHeM MeToma ML, mpuBegeHO Ha
puc. 3.

Bocembs mrrammoB (MF-Vm17-010, MF-Vm17-012,
MF-Vm17-015, MF-Vml17-016, MF-Vm17-017,
MF-Vm17-018, MF-Vm17-028, MF-Vm17-039) xna-
CTEpM30BaJINCh B IMpenenax Kiaabl, c(hopMUpOBaH-
HoM Bumamu pona Heterophoma Qian Chen et L. Cai.
BHyTpu 3TO# Kiagbkl ceMb IITaAMMOB (POpMUPOBAIU
eOUHYIO CyOKJIaly C TUIIOBEIM IITaMMoM Heterophoma
sylvatica (Sacc.) Qian Chen et L. Cai (CBS 874.97).
Mramm MF-Vm17-039 dopmMupoBan OTAENbHYIO
cyOKIIamy, He BKJIIOYAIOIYyI0 pedepeHCHbIE IITaMMbl
storo poga. llltamm MF-Vm17-006 Bxonui1 B cocTaB
Ki1anbl Microsphaeropsis Hohn., BHyTpU KOTOPOii ObLI
B OOHOM CyOKjane C perpe3eHTaTUBHBIM IITaMMOM
Microsphaeropsis olivacea (Bonord.) Hohn. (CBS 233.77).
Iramm MF-Vm17-035 pacnoJjarajicst B Kjaje ¢ pe-
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AR3671

DLR12a
AR5197

LCM11401a

98/98/0.79 |, MPF-Vm17-008

AR43T3 MF-Vm17-001

DP0180
AR3669
AR4347

FAUS532

AR4374
AR4355

CBS 587.79

9

D. eres

72/66/0.74

99/95/-

86/100/0.87 \DNP129
DNPI128
87/45/{— AN R3560

AR4363
AR4349

_L CBS 113470

—— MF-Vm17-030
P0590

96/99/— D. pulla
MF-Vm17-029
95/97/0.97 ' MF-Vm17-013
D. helicis

MF-Vm17-019
_:D. celastrina
94/91/0.73 D. bicincta

CBS 160.32
1/100/0.88 [T FAU446

, 97/73/0.65 FAU468
4|/ : I"_— CBS 135436
x2 D. alleghaniensis

D. neilliae
- 92/98/0.76 92/100/0.88 , LCM22B02a
99/100/0.77 LCM22B02b
CBS 159.47

93/97/0.64
Diaporthe citri

D. vaccinii

D. alnea
CBS 146.46

“FR

0.02

Puc. 2. Kom6rHMpOBaHHOE DUIIOreHETUYECKOE IPEeBO KOMIUIeKca BUnoB Diaporthe eres, mocTpoeHHOE MeTonoM ML, ocHoBaHHOE
Ha HYKJIEOTUIHBIX TTocienoBareabHocTsIX TUB, TEF, apn2. YncnoBble 3HaYeHUST OYyTCTPEN-TIONIEPXKKH, TTOJTyIeHHbIE METOIaMM
ML, MP u BPP, npuBeneHsl B y3/1ax BETBeil (prjiorpaMMbl, COOTBeTCTBeHHO. HoMepa rccienoBaHHBIX IITAMMOB BblIEJI€HbI IO~

JIy>KUPHBIM.

MPE3eHTATUBHBIMU  IITaMMaMu  Boeremia
(Desm.) Aveskamp, Gruyter et Verkley.

exigua

B MynbTunokycHbelit aHaiu3 BuaoB pompa Colle-
totrichum BKJIIOYEHBI MOCJIEN0BATEJILHOCTU ABYX Ha-
mmx n3oasToB 1 10 pedpepeHCHBIX IIITAMMOB, B Kade-
CTBe€ BHelIHeH rpymnbl B34T mramm Colletotrichum go-
detiae Neerg. (CBS 133.44). Ilocne npoBeaeHUs
BbIpaBHUBAHUSI, MaTpPULIbl KaxKJOro IITamma, HC-
MOJIb3yeEMbI€ 11 PEKOHCTPYKIUU (HUIOTEHUN, UME-
s mHy 1220 ocHoBanwmii (538 — ITS, 461 — TUB,
221 — ACT), yncno BapuabenbHBIX CaiiTOB COCTaBIISIO
88 (7.2%). Yaactku reHa TEF 6bUTM TIpOaHAIM3UPOBA-
Hbl, HO HE BKJIIOYEHBI B (DUIIOT€HETUYECKUI aHaJIU3.

MUKOJIOTHUA U PUTOIMATOJIOTUA  tom 55  Ne

Tononorus dumorpaMM, ITOCTPOSHHBIX Pa3HBIMM Me-
TOIaMU1 U HA OCHOBAHUH MOCJICAOBATEIbHOCTEM KaXK 10~
ro JIOKyca B OTASIBHOCTA U KOMOMHUPOBAHHASI COB-
nagani. PuiloreHeTUYECKOE AePeBO, CKOHCTPYUPO-
BaHHOE B pe3y/IbTaTe aHaIM3a IMocaea0BaTeIbHOCTE
Tpex JIOKYCOB ¢ IIpuMeHeHneM MeToaa ML, mpusene-
HO Ha puc. 4. /IBa ucciegoBaHHbIx mTamma Colle-
totrichum (MF-Vm17-043, MF-Vm17-044) BHyTpu
komruiekca BunoB C. acutatum J.H. Simmonds ¢op-
MHUpOBaJIM €IWMHYIO Ki1aay BMECTE CO IITaMMaMH
C. salicis (Fuckel) Damm, P.F. Cannon et Crous,
BKJIIOYag TunoBoii mramm CBS 607.94.

2021
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MF 010-076
MF 010-071

MF 010-065
MF 010-037 Boeremia
MF 010-039 X
98/98/0.91 || MF-Vm17-035 exigua

CBS 100354
CBS 101150
B. opuli
B. populi
80/86/0.71 B. heteromorpha
4 100/100/1 B. linicola
M) B. trachelospermi
B. lycioersici
H. novae-verbascicola
H. verbascicola
ME-Vm17-010
- m -
98/93/1 LB CBS 874.97
99/99/0.96 | MF-Vm17-018
MF-Vm17-017
MF-Vm17-016
MF-Vm17-015
95/98/0.98 MF-Vm17-012
97/99/1 ——— H. poolensis

98/98/0.98

Heterophoma
sylvatica

" H. nobilis
X”z MF-Vm17-039
H. adonidis

N M. protea
] 4, 99%100/1 M. fusca

! M. viridis
x2 8/99/0.97 M. taxicola
CBS 233.77
96/99/1 'MF-Vm17-006

Macroventuria anomochaeta

Microsphaeropsis olivacea

0.02

Puc. 3. KomGuHupoBaHHoe (husoreHeTnueckoe npeBo cemeiictBa Didymellaceae (ponbl Boeremia, Heterophoma, Microsphaeropsis),
MOCTpOeHHOEe MeTogoM ML, ocHOBaHHOE Ha HYKJIEOTUAHBIX nociaenoBatenbHocTsIX ITS, TUB, RPB2. YucioBble 3HaUYeHUS OYyT-
CTpen-noaaepXKu, ImoaydeHHble MeTonamu ML, MP 1 BPP, npuBeneHsl B y31ax BeTBeit (priiorpaMMbl, cooTBeTcTBeHHO. HoMepa

HMCCICAOBAHHBIX IITAMMOB BbIACJICHDBI ITOJIY2KMPHBIM.

Bun ponma Sporocadus wnentudunupoBaH B pe-
3yJIbTaTe MYJbTUJIOKYCHOTO CEKBEHUPOBAHMSI HYK-
JICOTUIHBIX MOCIea0BaTeIbHOCTE!N ABYX (hparMeHTOB
pAHK. B aHanu3 BKIIOYEHBI MOCIEIOBATEIbHOCTU
ogHoro Hamero m3oiaara MF-Vm17-047 u 11 pede-
PEHCHBIX IITAMMOB, B KayeCTBE BHEIIHEN TpYMIIbl
B3AT 1TaMM Sporocadus cornicola (Wijayaw. et Camp-
oresi) F. Liu, L. Cai et Crous (CBS 143889). ITocne
MPOBENEHUS BbIpABHUBAHUS, MaTpPULIbl KaXIOro
IITaMMa, UCTIOJIb3yeMble IJIsI PEKOHCTPYKIIUU (HUIO0-
reHum, umenu minMHy 1304 ocHoBanuii (515 — ITS,
789 — LSU), uuciio BapuabeabHbIX CAUTOB COCTaBJISI -
710 29 (2.2%). Tommonorust pumorpaMM, MOCTPOSHHBIX
pa3HBIMU METOJaMM M Ha OCHOBaHUM IIOCJIeloBa-
TEJIbHOCTE KaXIIoro JIOKyca B OTAEIbHOCTU U KOM-
OMHUpOBaHHAS coBnamav. PrIoreHeTUIECKOe Je-
pEBO, CKOHCTPYMPOBAHHOE B pe3yJIbTaTe aHAIM3a M0~
cJIeI0BaTEIbHOCTE JBYX JIOKYCOB C TIPUMEHEHUEM
Mmetoga ML, npuBeneHo Ha puc. 5. McclieqoBaHHBIM
mramMmM MF-Vm17-047 sBaytpu pona Sporocadus dop-
MUPYET €IUHYIO KJIaay BMECTE CO LITaMMaMu S. rosi-
gena F. Liu, L. Cai et Crous.

B ananu3 pe3ynbTaToOB MYJIBTUIIOKYCHOTO CEKBeE-
HUPOBaHUS BUIOB poja Kalmusia BKIIOUEHBI TTOCIIe-
JIOBATEJIbHOCTU OAHOIO Harlero uzoysgra MF-Vm17-041
U TIITU pedpepeHCHBIX ITaMMOB. B KauecTBe BHeII-
Hell rpynnbl B34AT wmTamMM Alloconiothyrium aptrootii

MUKOJIOI'A U PUTOIIATOJIIOTUA

Verkley, Goker et Stielow (CBS 981.95). ITocie ipoBe-
JIeHUs BBIpAaBHUBAHUSI, MAaTPULIbl KaXXIOTO ILITaMMa,
WUCIIOJIb3yeMbI€ JJIsI PEKOHCTPYKLIMM (DUIOTEHUMU,
nMen TnHy 856 ocHoBanuii (457 — ITS, 399 — TUB),
YHCIIO BapyabeNbHBIX caiiToB cocTaBisuio 132 (15.4%).
Tomonorust puorpaMM, MOCTPOSHHBIX Pa3HBIMU Me-
TOoZaMM ¥ Ha OCHOBAHMU TTOCIEIOBATETLHOCTEM KaxX-
JIOTO JIOKyCca B OTHEILHOCTHM W KOMOWHWPOBaHHAas,
coBnagan. PuoreHeTUYECKOE NEPEBO, CKOHCTPYH-
pOBaHHOE B pe3yjbTaTe aHalu3a IMocjea0BaTe/b-
HOCTel IBYX JIOKYCOB C IIpUMeHeHueM Metona ML,
MpuBeIeHo Ha puc. 6. McciaemoBaHHBINM IITaMM
MF-Vml17-041 Baytpu poma Kalmusia dopMmupyer
eMMHYIO KJIaxy BMecTe co mramMmMmamu Kalmusia longis-
pora (Verkley, Goker et Stielow) Ariyaw. et K.D. Hyde,
BKJItoUYas TunoBoii mramm CBS582.83.

MynbTHIIOKYCHOE CEeKBEHUpOBaHME NIBYX dpar-
menToB [IHK BUnoB pona Neocucurbitaria npoBeneHO
11 omHoro Haiero mu3onsata MF-Vm17-040 u cemu
pedepeHCHBIX IITAMMOB, B KaueCTBE BHEIITHET IpyI-
Obl B3IT wmTamMm Neocucurbitaria hakeae (Crous)
Valenz.-Lopez, Crous, Stchigel, Guarro et J.F. Cano
(CPC28920). Ilocne mpoBeneHUsT BbIpaBHUBaHUS,
MaTpUIbl KaXIOTO IITaMMa, MCIIOJIb3yeMBbIe IJIS pe-
KOHCTPYKIIMH QMJIOTeHNN, MMean 1ianHy 810 ocHOBa-
Huii (491 — ITS, 319 — TUB), yucio BapuaOeIbHbIX
caiitoB coctaBisuio 74 (9.1%). Tomonorust ¢uio-
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C. kinghornii

 rhombi
87/99/1 98/100/1 C. rhombiforme

C. acerbum

C. australe

100/99/1 — C. phormii

96/99/1

CBS 465.83

MF-Vm17-044
C. salicis

100/100/1 | CBS 607.94

MF-Vm17-043
C. pyricola

C. johnstonii

Colletotrichum godetiae

0.004

Puc. 4. KomOuHupoBaHHoe ritoreHeTndeckoe apeBo BunoB Colletotrichum, noctpoeHHOe MeTOmOM ML, OCHOBaHHO€E Ha HYKJIEO-
TUIHBIX ocienoBarenbHocTsIX ITS, TUB, ACT. YucnoBble 3HaueHUs1 OyTCTPEI-TMOANePKKHY, MoJlydeHHble MeTogamMu ML, MP u
BPP, npuBeneHsl B y3j1ax BeTBeil (hriorpaMMbl, COOTBETCTBEeHHO. HoMepa rccienoBaHHBIX IITAMMOB BbIAEIEHBI IOy KUPHBIM.

CBS 129166
CBS 116498

CBS 182.50 .
90/88/1 S. rosigena

CBS 466.96
88/79/1| MF-Vm17-047

90/93/1

S. sorbi

85/61/0.97 S. cotini
S. lichenicola NBRC 32680

NBRC 32625

CPC 24528 . .
S. lichenicola

MFLUCC: 14-0052

CBS 354.90

Sporocadis cornicola

0.002

Puc. 5. KomGuHrpoBaHHOE DUIOTEeHETUUECKOE IPEBO BUAOB Sporocadus, mocTpoeHHOe MeTonoM ML, ocHOBaHHOE Ha HyKJIeo-
TUAHBIX TTocnenoBaTenbHOCTIX ITS u LSU. YnucnoBble 3HaUYeHUST OYTCTPEN-TIOAACPKKH, TToIydeHHBIe MeTomamMu ML, MP u BPP,
MpUBEIEHBI B y3/1aXx BeTBell (puorpaMMbl, cCOOTBeTCTBEHHO. HoMepa ncciieioBaHHBIX IITAMMOB BbIAECICHBI ITOTYXXKUPHBIM.

rpaMMm, TIOCTPOEHHBIX Pa3HbIMU METOIAaMU U Ha OC- Crous, Stchigel, Guarro et J.F. Cano, BKJirouasi TUTIO-
HOBaHUM MOCIEeI0BATEIbHOCTEH KaxkIOro JIOKyca B Boii ramm CBS 257.68.

OTOENBHOCTH U KOMOMHMpOBaHHasl, copnaganu. Ou-
JIOTEHETUYECKOE ITEPEBO, CKOHCTPYMPOBAHHOE B pe-
3yJIbTaTe aHaIMU3a MOCIIET0BATENILHOCTEN ABYX JIOKY-

Ha OCHOBAaHHMU HYKJICOTUIHBIX ITOCJIEA0OBATC/IbHO -
creit ¢pparmenTa reHa TEF neBatu murammoB Fusari-
um, IpeaBapUTEIIbHO OTHECEHHBIX K Fusarium avena-

COB C MpuMeHeHneM MeToga ML, npuBeaeHo Ha puc. 7. ceum 10 MOPGOIOTMUECKUM MIPU3HAKAM, MTOKA3aHO
HWccnenosanneiit iiramm MF-Vm17-040 BHyTpH po- HauGoubiiee cxonctso (100%) co mrammom F. avena-
na Neocucurbitaria GopMUpOBal IMHYIO KJIaAy BMe- ceum BRIP:64445 (KU529161), BbIIEIEHHBIM U3 TIU-

cte co mramMaMu N. cava (Schulzer) Valenz.

-Lopez, peTpyMa, COOpaHHOTO B ABCTpaJIuU.
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CBS 197.82

64/82/0.96 ..
/82/ K. variispora

CBS 121517

CBS 582.83

95/98/1 .
CBS 824.84 | K. longispora

96/100/1

MF-Vm17-041

# Alloconiothrium aptrootii
0.02

Puc. 6. KoMGuHMpoBaHHOE (UIOTEHETUYECKOE IPEBO
BUIoB Kalmusia, moctpoeHHOe MeTonmoM ML, ocHoBaH-
HO€ Ha HYKJICOTUIHBIX ociaenoBareabHocTsIX ITS u TUB.
YucoBble 3HaYeHUs OYTCTPeN-MOMIEPXKKH, TTOJTyYeHHBIS
metogamu ML, MP u BPP, npuBeneHsl B y3j1ax BeTBeil
¢utorpaMmel, COOTBETCTBEHHO. HoMepa nccienoBaHHbBIX
IITAMMOB BBIIIEJICHBI Oy KUPHBIM.

OBCYXIEHUE

B pesyabrare mpoBeaeHHBIX MCCAESAOBAaHUI KOJI-
JIEKLIVUHU IITAMMOB I'PUOOB, BBIIEJIEHHBIX U3 MIOPaKEH -
HBIX JINCThEB U CTeOJIeH YepHUKHU, TT0 MOp¢OJIorhde-
CKUM 1 MOJIEKYJISIDHO-T€HeTUYECKUM TIpU3HaKaM Ha-
MU UAeHTUGULMPOoBaHO 12 BUIOB rpudoB: Boeremia
exigua, Colletotrichum salicis, Diaporthe eres, D. pulla,
Fusarium avenaceum, F. incarnatum, F. sporotrichioides,
Heterophoma sylvatica, Kalmusia longispora, Micro-
sphaeropsis olivacea, Neocucurbitaria cava, Sporocadus
rosigena. bpliy BbISIBJIEHBI TPUOBI U3 IBYX CEKIIUIA PO-
na Alternaria: Alternaria u Infectoriae. Kpome TtoTO,
MOKAa3aHo, YTO Ha PaCTEHUSIX YEPHUKH, PACTYIIeii Ha
ceBepo-3amnanae EBporibl, MOryT pa3BuUBaThbCs TIpel-
CTaBUTEIN OTHOCSIIMECS, KAK MUHUMYM, K 21 pony
TpubOB M3 OBYX oTnmenoB, 10 mopsaakos, 15 ceMeiicTB.
IToMuMoO BhIlLIEIEpEUNCIASHHBIX PpOOOB IPUOOB, OOHA-
PYXeHbl MUKPOMMULIETHI U3 ponoB Chaetomium, Clad-
osporium, Coniothyrium, Curvularia, Epicoccum, Peni-
cillium, Pestalotiopsis, Sordaria, Trichoderma.

Bce BbIIeieHHBIE U3 YepHUKY 1ITaMMbl Diaporthe
UAeHTU(GULPOBAHBI KaK IIPEACTaBUTEIN KOMILIEKca
BunoB Diaporthe eres. VI3BeCTHO, YTO 3TOT I'pUO SIBJISICT-
¢sl BeCbMa IOJIMMOP(MHBIM U (PUITOTeHETUYECKH TeTepo-
TE€HHBIM, €TO IIPEACTABUTEI MOTYT OBITh ACCOLIUMPOBa-
HBI ¢ pa3sHbIiMU. HyKieoTrmHbIE MOCIemIOBaTeIbHOCTA
ITS-nokyca okazanuch HEMH(MPOPMATUBHBIMU JIJISI pe-
KOHCTPYKIUHU (PUIOTeHUH B 3TOI1 TpyIIIie TpUOOB, YTO
osuto mokazaHo paHee (Udayanga et al., 2014). Ilo-
3TOMY OHM ObUIM JIeTIOHMpPOBaHbI B 0a3y GenBank, Ho
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CBS 257.68

L MF-Vm17-040
N. cava

87/94/1 | CBS 115979

CBS 143400

82/99/0.97

N. populi

89/77/1

N. juglandicola

7 N/ citisicola
x2

Neocucurbitaria hakeae

0.05

Puc. 7. KoMOuHMpoBaHHOE (MIOTeHETUYECKOE IPEBO
BUIOB Neocucurbitaria, mocTtpoeHHOe MeTogoM ML, oc-
HOBaHHOE Ha HYKJIEOTHAHBIX mociieqoBaTebHoOCTsIX ITS
n TUB. YucnoBble 3HaYEHUST OYyTCTPEN-TIONIEPXKKH, TTO-
JnyyeHHbIe MeTogamu ML, MP u BPP, npuBeneHs! B y3inax
BeTBell (hujiorpaMMbl, COOTBEeTCTBeHHO. HoMepa uccie-
JIOBaHHBIX IIITAMMOB BBIZIEJICHBI IOy KUPHBIM.

WUCKJIIOUeHbl U3 (ujioreHeTU4Yeckoro aHaiuza. J[Ba
mramma MF-Vm17-001, MF-Vm17-008 ¢popmuposa-
Ju cyOKJIamy B KJialie, KOTOPYIO paHee TpaKTOBaIH,
Kak Bun D. cotoneastri (Punith.) Udayanga, Crous et
K.D. Hyde. lItamm MF-Vm17-030 ¢popmupoBai ot-
JleJIbHY10 cyOKJiamy, OJIM3KOPOIACTBEHHYIO KJIajam,
KOTOpbIE paHee MOHUMaJu, Kak BUAbl D. cotoneastri n
D. nobilis Sacc. et Speg. Illtamm MF-Vm17-019 3anu-
MaJl Ha (prUJIOreHETUIECKOM JipeBe 000CO0JIeHHOE M0~
noxeHue, GopMUpys OTICIILHYIO cyOKnany. B ximane,
BKITIovaronieit mramm D. eres ARS193, apagromniics
SITATUTIOM 3TOTO BUIA, okKasajicsa mramMmm MF-Vm17-
009. B pesynbraTe peBusuu Buaa D. eres u BUIOB, CO-
CTaBSIOIIUX KOMIUIEKC D. eres, BblIeJIEHUE TaKMX
BUIOB Kak D. cotoneastri, D. nobilis u npyrux npru3Ha-
HO U30BITOYHBIM, U HAUMEHOBAHUSI 3TUX TAaKCOHOB
cuHoHUMU3UpoBaau ¢ umeHeMm D. eres (Udayanga et
al., 2014; Yang et al., 2018). BeposiTHO, 3TO OXUIAET 1
Bun D. pulla, XOoTOpblii Ha (PUIOTreHETUYECKUX epe-
BbsIX pacroJiarajicsli Cpeiv mraMmoB D. eres U BKIIIO-
Yajl B cocTaB (popMHUpyeMOit UM KJIadbl ABa LITaMMa
MF-Vm17-013 1 MF-Vm17-029. Ha Hacrosimuii Mmo-
MeHT BuA D. pulla enie siBAsieTCs JETUTUMHBIM U 3TU
LITAMMBbI, BblI€JIEHHbIE W3 YEPHUKU, COOPaHHOI B
Cankr-IlerepOypre u I'aTunHCcKOM p-He JIeHUHTpa-
CKOM 00J1., comiacHO aKTyaJlbHbIM B3IVisaaM Ha u-
JIOTEHUIO KOMILJIeKca BUIOB D. eres SIBIISIIOTCSI BUIOM
D. pulla. Bxopsiuii B CIUCOK KapaHTUHHBIX 00beK-
ToB EBpa3suiickoro 3KOHOMMYECKOIO COm03a, BUJ
D. vaccinii, KOTOpbIIA TakXe BXOOUT B COCTaB KOM-
Iiekca BUgoB D. eres HaMu OOHapyKeH He ObLII.
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I'pu6 Colletotrichum acutatum, TakKe BXOOSIINAL
B €IMHBIN NepedyeHb KapaHTUHHBIX 00BEKTOB, Cpe-
W cCJieIOBaHHBIX IIITAMMOB HaMU OOHapyXeH He
on11. JIBa mrramma Colletotrichum MF-Vm17-043,
MF-Vm17-044 uneatndunmpoBansl, Kak C. salicis.
DTOT MUKPOMMUIIET BXOJIUT B COCTAB KOMILIEKCA BU-
noB C. acutatum. JlaHHBII Tpr0 HE MMEET Y3KO cy0-
CTPaTHOM CIIELIMAIN3allM1 M MOXET OBITh aCCOLIMHU-
pPOBaH C paCTCHUSIMU Pa3HBIX CEMEMCTB, OMHAKO, CUM-
TaeTCsI, YTO dYalle OH pa3BMBaeTCsI Ha APEBECHBIX
pacteHusx. IloMruMo pa3HbIX BUIOB UBbI, 13 KOTOPHIX
4acTo BBIAESIIOT 3TOT BUI Trpuba, M3BECTHBI €ro
ITaMMBl 13 KJIeHa, apayKapuu, SIOJIOHM, TOIMOJs,
rpyiu, TomaTa n kiayoauku (Cunnington et al., 2007;
Pennycook, 1989; Guerber et al., 2003; Gadgil, 2005;
Sun et al., 2011; Mulenko et al., 2008; Damm et al.,
2012). PacmpocrtpaneH C. salicis Ha TeppUTOPUU
ctpan EBponbl, B CIIIA, ABctpanuu u HoBoii 3enaH-
nun, Ho B Poccuu 3TOT rpu0 BBISIBJIEH HAMU BIICPBLIE.

KoppekTHas 1 noctoBepHast UIeHTU(PUKALINAS Ka-
PaHTUHHBIX BpeIOHOCHEIX BUNOB Diaporthe vaccinii n
Colletotrichum acutatum TOJIBKO Ha OCHOBAaHUU MOP-
¢doornyeckux MpU3HAKOB HEBO3MOXHAa U TpeOyeT
MOJIEKYISIpHO-(MIOreHEeTUYECKOIO aHajau3a. BEIsIB-
JICHWE U UIEHTU(UKALIMIO 3TUX TPUOOB CIIEAYET ITPO-
BOIUTH B COOTBETCTBUM C COBPEMEHHBIMU B3IJISIAAMU
Ha 6ropa3HO00Opa3re U TAKCOHOMUIO 3TUX MUKPOMMU -
LIETOB.

OnyOonmmKkoBaHHON WH(OpPMAaMM O BBEISIBICHUH
rpuboB Fusarium Ha Y4epHUKE HaMU HE OOHApyXKEHO.
OnHako Ha KyJIbTYpPHBIX IMocaiakax roayouku (Vac-
cinium corymbosum) Bunbl Fusarium solani (Mart.)
Sacc. (Pérez et al., 2007), F proliferatum (Matsush.)
Nirenberg ex Gerlach et Nirenberg (Pérez et al., 2011),
FE oxysporum Schltdl. (Moya-Elizondo et al., 2019)
MIPUBOIUIN K KOPHEBOI THWJIM U yBSIJIAHUIO pacTe-
Huii, a F acuminatum Ellis et Everh. BbI3bIBall HEKpPO-
36l cteOneit (Wright et al., 2014). B mpoBeneHHBIX HC-
CJIeIOBaHUSIX UACHTUDUIIMPOBaHO Tpu BUna: F aven-
aceum, F incarnatum, F sporotrichioides, cpenu
KOTOPBIX F avenaceum BCTpedascsi TOBCEMECTHO Ha
HECYIIIUX CUMIITOMBI pacteHusix. [1o Bceil BUmmMoO-
CTH, 3TO TIepBOE YIIOMUHaHWe BUNOB rpuboB Fusarium
Ha YepHUKE.

Cuuraetcs, uto Bun Heterophoma sylvatica, K Ko-
TOPOMY OTHOCSTCSl CEMb MCCJIENOBAHHBIX IITAMMOB,
IIMPOKO pacrnpocTpaHeH B EBpomne Ha pacTeHUsIX ce-
MeiicTBa Scrophulariaceae n BctpedyaeTcs TakKe B ac-
collMallMy C KOPHSIMM pacTeHuit cemeiictBa Poaceae
(Boerema et al., 2004). Hamu aTOT BUA BIiepBbIi€ ObLI
BbIII€JIEH U3 YEPHUKU, cOOpaHHOI Bo BceBosioxkckom
n JlJoMmoHOCOBCKOM p-Hax JICHMHTpaacKoil 00acTu.
HecMmoTpst Ha TO, 4TO IS PEKOHCTPYKILIMU MOJIEKY-
JIipHO# ¢prstoreHuu mramMmoB Heterophoma B aHanu3
ObLIM BKJIIOUEHBI BCE IIECTh M3BECTHBIX HA HACTOS-
1M MOMEHT BUIOB 3TOro pona, mramMmm MF-Vm17-
039, BbIAEIEHHDII U3 cTeOJIei YepHUKU, COOpaHHOI B
JIyxkckoM paitoHe JIeHMHTpaaCcKoif 00/1. He BXOINUT B
COCTaB HM OIHOI W3 Kjall, CPOpMUPOBAHHON Kax-
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IBIM BUIOM, a (OPMUPYET OTACAbHYIO Kiiany. Takum
o0Opa3oMm, BEpOSITHO, 3TOT 1iTaMM Heterophoma sp. siB-
JISIETCSI HOBBIM JJIsI HAYKY BUJIOM 3TOI'O poja.

Muxkpomuuetr Microsphaeropsis olivacea (1nTamm
MF-Vm17-006) 6511 BBISIBIICH HA MHOTMX PACTCHHSIX
pPa3HBIX CeMEMCTB, KaK campoTpod wim 3HIODUT
(Hormazabal et al., 2014), B penkux ciydasix, Kak ¢pu-
tormatoreH (Razaghi, Zafari, 2016) win maToreH, BbI-
3BIBAIOIINIT MUKO3BI YeJIOBEKa C OCITAOICHHBIM MM-
myHutetoM (Guarro et al., 1999). lanHsblii Bug Briep-
Bble OOHapyXeH Ha TeppuTopuu Poccuu — mtamMm
BBIZEJICH U3 YePHUKHU, COOpaHHOM B JIysKCKOM p-He.

I'pu6 Kalmusia longispora TakXe BbBISIBJIEH Ha
TeppuTopun Poccum BriepBbIe, IITAMM 3TOTO Tprda
MF-Vm17-041 BblaefieH U3 YepHUKU, COOpaHHOI Ha
tepputopuu Cankt-IleTtepOypra. [lo HacTosIero
MOMEHTA 3TOT TpUO OBLI BBIACICH M3 OMENbI (Ar-
ceuthobium pusillum Peck.) ¢ Tepputopun KaHansl u
U3 JIUCTHEB TLIEHULIbI C CUMIITOMaMU MSITHUCTOCTU B
I'epmannn (Verkley et al., 2014).

HItamm MF-Vm17-040, xoTopbiii naecHTU(DUII-
poBaH, Kak rpud Neocucurbitaria cava IBIIsIeTCS TIep-
BOI HAXONIKOi1 3TOro Mukpomuiiera B Poccuu, oH BbI-
gaBieH B JIOMOHOCOBCKOM paitoHe JleHWHTpaacKoit
obGnacTu. DTo rpud U3BECTEH KaK IMTOYBEHHBIN camnpo-
TOopd MM SHAOMUT, ACCOUUMUPOBAHHBIN IIPEUMYIIIE-
CTBEHHO C APEBECHBIMU PACTEHUSIMU VIJIN KYyCTapHU-
kamu (de Gruyter et al., 2010, Jaklitsch et al., 2018).

Sporocadus rosigena orucan Ha Teppuropun Mra-
JIMM KaK canpoTpod ¢ MEPTBBIX UTOJIOK po3bl (Wanas-
inghe et al., 2018), BrocjaeaCcTBUU 3TOT I'pUO TaKKe
BBISIBJISUTM HA PACTEHUSIX IPYTUX CEMEMCTB C TEPPUTO-
puu apyrux ctpadH EBpomnbsl u B Upane (Liu et al.,
2019). Hamu mrtamMm atoro rpudba MF-Vm17-047 6611
BIIepBBIe OOHAPYKEH Ha YepHUKE, COOpaHHOM Ha Tep-
putopun OUHITHINN.

[NonydeHHBIE pe3yIbTaTHl TTO3BOJISIOT MpenBapy-
TEJIbHO OIIEHUTh OMOpa3zHOOOpa3re MUKPOMMIIETOB
Ha YepHUKe, COOpaHHOI Ha TepPUTOPUM CeBEepO-3a-
naga Poccun u B @unngnauu. g 6ojiee neTaabHOM
OLICHKM, HECOMHEHHO, HeOOXOAWM MHOTOJEeTHU
MOHUTOPHMHT M pacliupeHre Teorpadum cbopa 00-
pas3lioB, a TaKke OaJTbHEHIne WCCIeOOBaHUS, C
BKJIIOUCHUEM B MOJIEKYJISIPHO-TEHETUUECKUI aHaIn3
OGOJIBIIIETO YKCIa ITaMMOB.

ABTOpBI BHIpaXalOT MCKPEHHIOK OJIaroJIapHOCThb
COTpYIHUKAM J1abopaTOpPUM MHUKOJOTHU W (PUTOMA-
tonoruu BU3P O.I1. I'aBpunosoit u 1. A. KazapueBy
3a MOMOIIb CO COOPOM ITOpaKeHHBIX pacTCHUI Yep-
HUKW. Pabora BBIMONMHEeHAa Hpu (UHAHCOBOI MOMI-
nepxke Poccuiickoro HaydyHoro ¢oHaa (IpoeKT
Ne 19-76-30005).
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Biodiversity of fungi inhabiting blueberry growing in North-West Russia and Finland
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Blueberry (Vaccinium myrtillus) is regarded as economically important plant to Russia and Europe. Many fungal
pathogens can occur on this plant and lead to significant yield losses. Among them the most harmful are Dia-
porthe vaccinii and Colletotrichum acutatum that were classified as quarantine organisms for the Eurasian Econ-
omy Union and European Union. Many fungi particularly from the genus Diaporthe, Colletotrichum, Fusarium
showing similar symptoms on Vaccinium myrtillus stems and leaves. Due to coexistence of some fungal species on
one host, diagnosis of the disease based only on symptoms is not reliable. Identification of fungi to species level
based on morphology alone can be challenging, since there are a limited number of morphological characters
that can be used. Confirmation of the pathogen identity is required molecular phylogenetic assesment. A higher
level of confidence in the identification can be obtained by a multigene approach to phylogenetic analyses. The
aim of this study was estimation of fungal biodiversity on wild bushs of V. myrtillus growing in North-West of Rus-
sia and Finland according to polyphasic approach to species identification including multilocus phylogenies and
studying of morphological features. Sum total 17 leaves and stems of blueberry exhibiting symptoms of stem can-
ker and leaf spots, collected in Saint Petersburg, five districts of Leningrad Region, Republic of Karelia and on
the southwest Finland were analysed. As a result of identifying the fungal strains by morphological and molecular
genetic characteristics, 12 species were associated with blueberry: Boeremia exigua, Colletotrichum salicis, Dia-
porthe eres, D. pulla, Fusarium avenaceum, F. incarnatum, F. sporotrichioides, Heterophoma sylvatica, Kalmusia
longispora, Microsphaeropsis olivaceae, Neocucurbitaria cava, Sporocadus rosigena. Morphological approach al-
lowed to identify fungi from two section Alternaria and Infectoriae of genus Alternaria as well as from nine other
genera (Chaetomium, Cladosporium, Coniothyrium, Curvularia, Epicoccum, Penicillium, Pestalotiopsis, Sordaria,
Trichoderma). As far as we know, this is the first report of Colletotrichum salicis, Heterophoma sylvatica, Kalmusia
longispora, Microsphaeropsis olivacea, Neocucurbitaria cava in Russia, as well Sporocadus rosigena was firstly
found in Finland. Fusraium avenaceum, F. incarnatum, F. sporotrichioides were firstly detected on Vaccinium
myrtillus. Fungal species Diaporthe vaccinii and Colletotrichum acutatum with quarantine significance and are
subject to phytosanitary controls on the territory of Eurasian Economic Union, were not found.

Keywords: anthracnose, blueberry, Colletotrichum acutatum, Diaporthe vaccinii, quarantine, molecular phyloge-
ny, Phomopsis stem canker, Vaccinium myrtillus
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PaccMoTpeH Bompoc O TEHTAUMKIMYECKUX TPUTEPIICHOUAAX Y JUTHOTpo(dHOTro Makpomuiera Ilnonotus
obliquus (vara). IlpuBeneHbI JaHHBIE U3 UCTOPUM U3YyUYEHUS IEHTALUKINISCKNX TPUTSPIICHONAOB paCTeHUI
u TputepneHounoB 1. obliquus. PaccMoTpeH xapakTep OMOJIOTMYeCKOil aKTUBHOCTU MEHTAIMKINYECKUX
TPUTEPIICHOWIOB M, B YaCTHOCTU, OeTyamHa. [IpencraBieHbl OCHOBHBIC TUITBI CTPYKTYP MEHTALMKINISCKUX

TPUTEPIICHOUIOB U TpUTEprieHOUAOB 1. obliquus.

Karoueeswie crosa: 6eTyJII/IH, 6CTyJ'II/IHOBaH Kucjaora, MHOTOAMUOJ, JYII€COJ, TPaMETCHOJI0Bad KMUCJI0Ta, 4yara,

Inonotus obliquus
DOI: 10.31857/S0026364821050032

TeprieHouabl (M30NPEHOMIBI) MPEICTABISIIOT CO-
00If KpyIMHEHIINI KJlacC NMPUPOTHBIX COCOIMHEHMIA,
KJIFOUEBBIM (pparMeHTOM KOTOPBIX SIBJISIETCSI MU30MIPEH
C;sHg. OHu o6pa3sytoTcs B mpolecce BTOPUYHOIO Me-
TaboJIM3Ma OPTaHU3MOB M XapaKTEepU3YIOTCS OMOTe-
HETUYECKOM OOIITHOCTHIO, pa3HOOOpa3neM CTPYKTYP,
UX BEJIUUYMHOM U CIOXHOCThIO. 3HAYUTEIbHYIO YacThb
9TOr0 OOIIMPHOTrO Kjlacca IIPUPOMHBIX COCOAMHEHUM
coctaistoT TputepreHouansl — (CsHg)g. Tputepne-
HOMBI COAEPKATCS B PACTEHUSIX, Ipubax, MUKPOOp-
raHn3Max, JKMBOTHBIX (Ha3eMHBIX 1 MOPCKHX), B Op-
raHUYeCKUX ocamo4yHbIx ropoaax (Plemenkov, 2001).
B pacteHusX TpUTepreHOMIbl OTMEYEHBI UCKITIOUM-
TEJIbHBIM CTPYKTYPHBIM pa3zHooOpasueMm. Cpenn HUX
HamOoJjiee  pacIpOCTpaHEHBl  TETPALMKINYECKUE
(rpymma gamMmmapaHa) U IeHTaluKIUYeCKre TPUTep-
neHouabl (IpOU3BOAHBIEC ypcaHa, ojleaHaHa U JIylia-
Ha) (puc. 1).

TputeprieHouaaMu ypcaHOBOIO THUIMA SIBJISIOTCS
Ol-aMUPUH, YBAOJI M YPCOJIOBasI KMCJIOTA; COSAUHEHUS
0JICAaHAHOBOTO — [3-aMUPUH, SPUTPOIUOJ U OJIEAHO-
JIOBasi KMCJIOTa; JIYITaHOBOTO — JIYIeoJ1, OETyJIMH U Oe-
TYJWHOBAasI KMCJI0Ta. BOJIBIIMHCTBO TPUTEPIIEHOUIOB
pacTUTEILHOTO TIPOUCXOXICHUS 00JTalaeT IUPOKUM
CHEKTPOM OUOJIOTUYECKON aKTUBHOCTU — TPOTUBO-
BUPYCHOI, MPOTUBOMUKPOOHOI, MPOTUBOPAKOBOM,
AHTUOKCUIAHTHOW, IPOTUBOBOCHAJIMTEIILHOM, aHTU -
alleTWIXOJMHACTEpa3Hoit 1 nip. Hwuskas Tokcuu-
HOCTb, OTCYTCTBHE CEPbE3HBIX MOOOYHBIX 2P (PEKTOB,
a TaKXe JOCTYMHOCTb COEMUHEHWN, AENA0T TPUTEP-
MEHOUIbl 0COOEHHO UHTEPECHBIMU MPU CO3AAHUM Jie-
KapcTBeHHBIX IpenapaToB (Kvasnic et al., 2015). ITep-
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BOHAYaJIbHOE U3yYeHUE TPUTEPIICHOUIOB CPEOU BTO-
PUYHBIX METaOOJIMTOB pacTeHUI OIPENeTNIO TTONCK
HOBBIX CTPYKTYp, B HACTOsIIIIee BpeMsl UX U3ydeHUE
CTUMYJIMPYET OTKPBLITUE OUOJOTMYECKM aKTHUBHBIX
COEAMHEHUI, CITIOCOOHBIX CTaTh OCHOBOI pa3IMYHBIX
MEIULUHCKUX U TMILIEBBIX MPOIYyKTOB. B u3yyeHun
XUMUYECKOM CTPYKTYPbI, TCHHBIX KJIACTEPOB, KOIU-
PYIOIIUX MPOAYKTHI, yYaCTBYIOIINE B TPUTEPIICHOMI -
HOM OMOCUHTE3€e, M CO3IaHNU 0a3 JaHHbBIX, YIIOPSIO-
YMBAIOIIUX 3HAYUTEJIbHOE pa3HOOOpa3ue TPUTEpIIe-
HOUIOB, BaXXHYIO pOJib UTpaeT OuomH(GOpMAaTHKa,
npemiarasi CBOM MHCTPYMEHTHI, TTOAXOAbl U METOIbI
ucciaenoanus (Medema, 2021).

Bonbliioii nHTepecC BbI3bIBAIOT MCCIENOBAHMS TIEH-
TaUMKINYECKUX TPUTEPIIEHOUAOB C UCITOJIb30BaHUEM
METOJOB F'eHHOI MHKEeHEepUU. DTO ITO3BOJISIET MOIY-
YaTh HOBBIC COCIMHEHMSI, UCIIOJIb3Yysd CUHTE3 T€HHO-
MOOU(MPUIIMPOBAHHBIMY IIITAMMAaMU MMKPOOPraHMU3-
MOB, WJIN U3MEHSTb CTPYKTYPBI TPUTEPIIEHOUIOB ITy-
TeM OumoTpaHchoOpMalUM — TUAPOKCUINPOBAHMS,
OKHCJICHUS, NIMKO3WJINPOBAHUS C UCHOIb30BaAHMEM
OMOCUHTETUUYECKOTO MOTEeHIIMaja IpuOOB 1 OaKTepuit
(Tolstikov et al., 2006; Ali Shah et al., 2014; Guo et al.,
2020; Luchnikova et al., 2020).

Hauano uccinenoBanuii TputeprieHouaos B Poc-
CHUM OBLIO MOJIOXXEHO B KOHIIE 50-X IT. IIPOIIJIOTO CTO-
netust A.A. PsoununbsiM u JI.I. MaTtioxunoii B bora-
Hu4YeckoM nHcTuTyTe Akamemun HayK (BAH PAH),
1o3aHee padoThl ObLIM TNPOJOJIKEeHBI B JIeHUHIpa-
CKOM yHUBepcureTe. VccnenoBaHus KOpHI psiia pac-
tenuii (Myrica gale, Alnus incana, A. fruticosa n nop.)
MpUBEJIM K OOHApPYKEHUIO COENMHEHMIA, obyagaro-
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Puc. 1. CtpyKkTypHBIE TUIIBI TpUTEPTIEHOUIOB: 1 — TaHOCTaH, 2 — naMMapad, 3 — ypcaH, 4 — ojieaHaH, 5 — ynaH.

IIUX CTPYKTYPOI TETPALIMKINYECKNX TPUTECPIECHOU-
JIOB — IIPOU3BOIHBIX JaMMMapaHa U ITeHTaluKJInge-
CKMX MIPOU3BOIHBIX — OETYJIMHA U YPCOJIOBOI KUC-
jotel (Matyukhina, Ryabinin, 1960; Ryabinin,
Matyukhina, 1961; Ryabinin, Matyukhina, Domareva,
1962; Matyukhina, Shmukler, Ryabinin,1965). B Ha-
CTogIlee BpeMs IIPUCYTCTBUE OJIEAHOJIOBOI KUCIIOTHI,
OeTyIrHa U eT0 IIPUPOIHBIX IIPOU3BOIHBIX — alI00e-
TyJIWHA, OETYJIMHOBOIO ajbAeruaa, OeTyJIMHOBOM
KHCJIOTHI, METWJIOBOTO 3(dupa OeTYyITMHOBOIN KHMCIIO-
ThI, BKJIIOYAsI ITOCTOSIHHBIN CITyTHUK — JIYIIEOJ, JOKa-
3aHO IJIST MHOTUX BUIOB pacTeHU cemelicTBa Betula-
ceae. Bce TiepedmcCIIEHHBbIE COCOMHEHUS SIBIISIFOTCS
OKHCJICHHBIMH TTPOU3BOAHBIMU OeTyJIMHA U 061ana-
0T CTpyKTypoii gynaHoBoro tumna (Tolstikov et al.,
2006).

beryimmH, Kak OOJBIIMHCTBO TPUTESPIEHOWIOB,
HECMOTpSI Ha IIUPOKUI CIIEKTp OMOJIOTMYECKOM aK-
TUBHOCTU — IIPOTUBOBUPYCHOM, IPOTUBOMUKPOO-
HOI1, TIPOTUBOPAKOBOM, aHTUMOKCUIAHTHOM, MPOTHU-
BOBOCITAJIUTEIbHON — 00JamaeT HU3KOM pacTBOPHU-
MOCTBHIO B BOJHBIX Cpelax U HeOJaronpusiTHBIMU
napaMeTpaMy aJcopOLUM, YTO 3aTPYIHSIET €ro IpU-
MEHEHME B MEAUILIMHE, XOTS B UCCAEI0BaHUSIX in Vitro
JIyIIaHOBBEIE TPUTEPIICHOUObLI, B T.4. OETYJIMHOBas
KHCJIOTA, TPOSIBIISIIOT BBIPAXKEHHbBIE T€HOIIPOTEKTOP-
HBIE U IIPOTUBOOITYXOJIEBbIE CBOIMCTBA IIPU OTCYT-
CTBUM TOKCHMYHOCTHM B OTHOIIEHMU HEACIISIINXCS
kietok (Mullauer et al., 2010). CTpykTypHbIe UBMEHe-
HHS B TPUTEPIICHOMITHOM CKEJIETS IIPUBOIAT K YIIyd-
LIEHUIO TTapaMeTPOB JUTTO(MUIBHOCTU U TUAPOGUIb-
HOCTHU M, CJIEIOBATEJIbHO, K 3HAUYUTEIbHOMY paCIIIu-
PEHUIO CIIeKTpa OWOMEIUIIMHCKOTO TPUMEHEHUsI
STUX BEIIECTB, CO3HAHMIO HOBBIX JIEKApPCTBEHHBIX
npenapatoB (Zhang et al., 2015).

MUKOJIOI'A U PUTOIIATOJIIOTUA

TpurepneHouabl B rpudax IIpencTaBiIeHBbI, IJIaB-
HBIM 00pa30M, TETPALUUKINYESCKUMU COCAUHECHUSIMU
nmanocraHoBoro Tuma (Belova, 2016). I'puGHbIe TpH-
TePIICHOUIbI, MOOOOHO pPaCTUTEIBHBIM, OO0JIamaloT
pa3sHoOOpa3HOl OMOJIOTUYECKONM AaKTUBHOCTBIO —
MPOTUBOBUPYCHOI, IIPOTUBOMUKPOOHOM, MPOTUBO-
PaKoOBOM, aHTUOKCUIAHTHOM, IIPOTUBOBOCIAINTEIIb-
HOIi, aHTUALETUJIXOJMHACTEPA3HOM, U JIP.

B cepenune nponuioro Bexa rpynna A.H. Iluspu-
Hoit ¢ cotp. B BUH PAH mpoBonnna nmccnemoBanms
CTEPWJIbHBIX HAPOCTOB rpuda Inonotus obliquus (4ara)
C LIeJIbIO TTOUCKA Cpey TPUOOB “pacTUTEIbHBIX aHTH-
omotukoB” (Shivrina et al., 1959; Yakimov et al.,
1961). Bbu1 BBINMOJAHEH LEIBIA LIMKI KUCCAEIOBAaHUMA
KakK Ha IIpUPOIHOM MaTepuase, Tak 1 B KyJbType. Mc-
clleI0BaHMS JOKa3aJlu MPUCYTCTBUE B IICEBIOCKIIEPO-
LIMJIbHOM ITacTUHKE Ipuoda /. obliquus nHOTOAMONA U
TPaMeTOBOM KUCJOTHI, TPUTEPIIEHOUIOB TeTpalliK-
JIMYECKOM JIaHOCTAaHOBOIM CTPYKTYphl. Pe3synbTarhl
HcclieNoBaHU ObLIM OMyOJIMKOBAaHbI B Psiie KOIEK-
THUBHBIX MOHorpadwmit (Shivrina, 1965; Shivrina, Lo-
vyagina, 1965; Shivrina et al., 1969). K coxaneHuro,
UccaeaoBaTeId He CMOIJIM UIEeHTU(MUIUPOBAThL 00-
Hapy>XeHHOe COeAWHEeHUE, KOTOPOEe TMO3IHee B MHO-
TOYMCIIEHHBIX UCCJIEIOBAHUSIX Yary pa3inyHble aBTO-
pPbl BepUPUIIMPOBATIU KaK OETYIUH — MTeHTALUKIAYE-
CKMI TPUTEPIIEHOU CO CTPYKTYpOM JyHmaHOBOTO
TUIIA.

3a mpouenmue gecsatuietuss B Poccuu, Kurae,
Kopee, Kanane BBIMOJIHEHBI MHOTOYMCIIEHHBIC MC-
clIeoBaHUSI BTOPUYHBIX MeTabonuToB 1. obliquus —
MPUPOMTHOTO MPOAyKTa (Yaru) U KyJIbTUBUPYEMOTO
muuenus (Zheng et al., 2010; Zmitrovich et al., 2020;
Denisova et al., 2020; Kim et al., 2020; Wold et al.,
2020). I'pubHble KynbTyphl 1. obliquus, BbIIEIEHHBIE
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Puc. 2. TpurepnieHouns! Inonotus obliquus (dara): 1 — 6etynnH, 2 — OeTyTMHOBAS KUCI0Ta, 3 — JIyTieos, 4 — ojieaHOJIOBast KUCIIOTa,

5— MHOTOAMOII, 6 — TpaME€ToBas KUCJIOTa.

M3 CTePUJIbHBIX HAapOCTOB, TOANEPXUBAIOTCS B pa3-
JIMYHBIX MUPOBBIX KOJUIEKIIMSIX MUKPOOPTaHWU3MOB.
B xomnexkuun LE-BIN boraHuyeckoro MHCTUTYyTa
PAH umeetcs 1iecTb 1ITAaMMOB, BbIIEJIEHHBIX B pa3-
JmuHble rogbl B Poccum (Psurtseva et al., 2007).

ITyn BTOpruHBIX MeTa0OIUTOB 1. 0bliquus xapakTe-
PU3YIOT KaK TeTPALUKINYECKUE COSAUHEHMUSI JIaHO-
CTaHOBOTO THUIA, TaK M MNEHTALUKINYSCKUE TPUTE-
prieHouabl JynaHoBoit cTpykTypsl (Shin et al., 2000;
Zheng et al., 2010; Zhao et al., 2015; Ying et al., 2020).
CocraB nyna TpuTepIrieHounoB 1. obliquus onpeneisi-
10T Takue (akToOpbl, KaK MPOUCXOXKACHUE, YCIOBUS
KU3HU U KYJIbTUBUPOBAHMSI, a PE3yJIbTaThl €r0 UCCIIe-
JOBAaHUSI YaCTO 3aBUCIT OT METOAOB BBIICICHUS U
naeHTuduKauuu. IpucyrcTBue MeHTaIMKINUYEeCKUX
TPUTEPIIEHOUAOB — OETyIMHA, OETYIMHOBOMN KUCITIO-
TBI, JIyII€0JIa U OJI€aHOJIOBOM KMCIOTHI (puc. 2) cpeau
BTOPUYHBLIX METAaOOJMTOB TICEBIOCKIIEPOLIMATIbHOM
miacTuHKu 1. obliqguus MOOTBEPKAEHO Pa3IUYHBIMU
meromamu (Wold et al., 2020; Zheng et al., 2010).

HUroru wmccienoBaHusad OMOJOTMYECKM AKTUBHBIX
TEPIEHOUIOB ¥ MAaKPOMMUIIETOB 3a IBA JECATUICTUS
noasedeHHI B padore Duru (2015). Cpenu 285 6moJio-
TMYECKM aKTUBHBIX TEPIEHOUIHBLIX METabOJIMTOB

MUKOJIOTUA U ®PUTOIIATOJIOTIUA

TOM 55 Ne 5

rpuOOB OOJIBIIMHCTBO COCTABJISIOT TETpalUKINYe-
CKME TPUTEPIIEHOUAbl JIAHOCTAHOBOU CTPYKTYPHI.
IMeHTanukINYeCcKue TPUTEPIIEHOUABI SIBJISIIOTCS UC-
KJIIOUEHUEM: COEAMHEHUS JIYITAaHOBOTO TUIa OOHapy-
JKMBAIOT B 4are, a MpPOU3BOAHBIE YPCAHOBOIO TUIIA
(2,3,6,23-TeTparuapokcuypc- 12-eH-28-Bast  KHCIIOTa,
2,3,23-tpuruapoxkcuypc-12-eH-28-Bast KuUcjaora, Jay-
Meoj) UASHTU(MUIIMPOBaHbI B IUIOAOBLIX Tejax Pleu-
rotus eryngii (Xue et al., 2015). IIpucyrcTBue neHTa-
LIMKJIMYECKUX TPUTEPIIEHOUIOB B PACCMOTPEHHBIX
MaKpOMUIIETaX MOXHO OOBbSICHUTD, UCXOAS U3 CAey-
IOLIMX OOCTOSTENBbCTB: TUTHOTpO®d Inonotus obliquus
pa3BUBaEeTCSd MPEUMYIIECTBEHHO Ha PAaCTEHUSIX ce-
MmelicTBa Betulaceae, B KOope KOTOPBIX COAEpXKaTCs
MEHTALMKINYECKUE TPUTEPIIEHOUIBI JIYTTAaHOBOTO TH -
nma. JlaHHble 00 YCJIIOBUSIX KYJbTUBUPOBAHUSI MUIIC-
Jvs JU1s1 TIOJydeHUs TUIOAOBBIX Tenl Pleurotus eryngii
dupmrbr “Tiangin Tianghou Edible Fungus”, aBTopbI
He MpUBOAAT. I3 TuTepaTypHbIX NICTOUHUKOB U3BECT-
HO, YTO HanboJee TUMTUYHBIM CyOCTpaTOM KyJbTUBU-
POBaHUS TJIOAOBBIX TEJ CheAOOHBIX TPUOOB SBJSIOTCS
JIpeBECHbBIE OMUJIKU JIUCTBEHHBIX TTIOPOJ U pa3InuyHbIe
OTXOJbl CEJIbCKOXO3SIMCTBEHHOTO U MUIIEBOTO MpO-
U3BOACTB, Oorarble Colaep:KaHUEM TPUTEPIIEHOUIOB
(Belova, Denisova, 2005; Nieto, Chegwin, 2013).
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[pucyrcTBUe TEHTAUMKINYECKUX TPUTEPIIEHOWIOB
Cpelu BTOPUYHBIX METaA0OJIUTOB MCCIEeTOBaHHBIX
MaKpOMMUIIETOB B 00OUX CIIy4yasiX C OOJIbIIION BEPOSIT-
HOCTbIO MOXHO OOBSICHUTb BBICOKOU COPOLIMOHHOM
CITOCOOHOCTBIO TpMOHOTO MuLieaus. B To ke Bpemd B
npouecce KyJabTuBUpoBaHus Inonotus obliquus cpenu
OOHapy>XeHHbIX MHOTOYMCJIEHHBIX JIAHOCTaHOBBIX
TPUTEPIIEHOUAOB, UAEHTU(MUILIMPOBAH TEHTALMKIN-
YeCcKMI TpuTepIieHou I 6eTyinHoBast kuciiota (Zheng
et al., 2010).

Bormpoc, gBasioTcs M NEeHTAUIMKIMYECKUE TPHU-
teprieHounsl 1. obliquus, oOHapyXuBaeMble B ChIpbE
yaru, pe3yJabTaToM OMOCUHTEe3a IPUOHOr0 MUIIEIUS
VUIA TIPOAYKTAaMU BTOPUYHOIO MeTab0IM3Ma IepeBa-
XO035IMHA, OO0 CUX ITOp OCTaeTcsl OTKPHIThHIM. M cciemo-
BaHUs mulenus 1. obliquus B IpyUCyTCTBUU XXacMOHa-
Ta (CoemMHEeHMsI, 00pa3yIIIerocs B paCTeHUSIX B Ka-
YeCTBE 3alllUTHOM peaKIu1) MoKa3ajau, YTO MULIETNIA
COAEPKUT KaK TeTpalMKINUecKHe (TpaMeTeHOJIOBYIO
KHMCJIOTY 1 MHOTOOWOJ), TaK M NEHTALMKINYECKHE
(6erynun) TpuTepneHouabl (Xu et al., 2016). C uensio
U3ydeHusl OMOCHHTe3a TpuTeprneHounoB 1. obliquus
OBUIM IIPOBENEHBI MOJEKYISIPHO-TEHETUYECKUE MC-
cJIeOBaHUSI MUIIEINS, BEIPAILIEHHOTO HA Pa3IMIHbIX
WCTOYHUKAX OeTyIrHa. B pe3yiabrare TpaHCKPUIITOM-
HOTO aHaJIn3a UIEHTU(UINPOBAIN 18 TpaHCKPUIITOB
T€HOB, KOOUPYIOIIMX (pepPMEHTHI TEPIIEHOUIHOIO Me-
Tabonu3Ma. MIX cpaBHUTENbHBIA aHaIU3 ITO3BOJIUI
MOJIYYUTh MOJE3HYI0 MH(GOPMALIUIO O pa3HOOOpa3uu
T€HOB, YYaCTBYIOIIMX B TEPIIEHOMIHOM METab0IM3Me
MULETUATBHBIX KYJAbTYp I. obliquus B onChIBaeMbIX
ycaoBusx (Fradj et al., 2019). ABTOpbl IaHHOTO MCClie-
JIOBAHMS M0JIaraloT, YTO TOJIbKO CPaBHUTEIBHOE U3Y-
YeHHe 9KCIPECCUU TeHOB Y J1JabopaTOPHO-aIanTUPO-
BaHHOIO W JIUKOTO IIPUPOTHOTO IITAMMOB IIPOSICHU -
JIJO OB MHOTHME BOIIPOCHI B3aMMOIEHCTBHUS Tpuoda-
MaToreHa ¢ pacCTeHMEM-XO3SIMHOM M OHO3HAYHO OT-
BETUJIO Ha BOIIPOC O IIpUpOoJie OETYJIMHA U €TO IIPOU3-
BOIHbBIX, HAKAIUIMBAEMBbIX B IICEBAOCKIIEPOLIMAIbHOM
1uiactTuHke 1. obliquus.

I'pubHOIt Mulienuit objlagaeT BHICOKOM COpOLIM-
OHHOM CITOCOOHOCTBIO, UTO, HapsIAy C BHICOKOM THI-
pohOOHOCTHIO NEHTALIMKIINYECKUX TPUTEPIIEHOUIOB,
MMO3BOJISIET CKJIOHSIThCS B TTOJIb3Y UX COPOLIMU U3 CyO-
cTparta B IIpolecce pocTta rpuOHOro opranusMma. I1pu-
CYTCTBUE IEHTAIUKINIECKUX TPUTEIICHOUIOB Cpeau
METabO0JIMTOB JUTHOTPOMHBIX I'puboB 1. obliquus n
Pleurotus eryngii Bpsizi JIu BbI3BaHO cOOEM B Ipolieccax
BTOPMYHOIO OOMEHA, ITOCKOJIBKY 3TU OPraHU3MBbI Xa-
PaKTEpU3YIOTCSI BBICOKMM COJEp>KaHUEM OKMCIIH-
TEJIbHBIX ¥ TUAPOJIUTUYECKUX (DEPMEHTOB, IIPUCYIIIX
rpmbaM OeJroif THUIIM. BrmocuHTE3 TpUTEpIIeHONIOB
MIPOXOIUT MO MEBAJIOHOBOMY MEXaHU3MY ¢ 00pa3oBa-
HUEM 13 IBYX MOJIeKYI (papHe3mwI-audocdara MoJjie-
KyJIbl CKBajieHa — OOIIEro IIPEemIlleCTBEHHMKA BCEX
TPUTEPIICHOUIHBIX coeauHeHui. TpaHchopMmalius
CKBajJieHa B 2,3-OKCUIOCKBAJIEH IIpU HaJIbHEUIIIeM
Y4acTUM PACTUTEIbHBIX T€HOB, KOOUPYIOIINX a-aMU-
puncuHTazy, CYP459 u peaykrasy, CYP450, Beget K

MUKOJIOI'A U PUTOIIATOJIIOTUA

00pa30BaHNI0 MEHTALUKINYECKUX TPUTEPIIEHOUIOB
y T€HHOMOIMMUIUPOBAHHBIX IITAMMOB IPOXKEN
(Guo et al., 2020; Luchnikova et al., 2020).

HccnenoBanust 6mocuHTE3a TEPIICHOUAOB y TPU-
00B HaxoIsATCSI Ha HadajabHOM 3Tane (Schmidt-Dan-
nert, 2015). ®depMeHTbl HX OMOCHHTE3a OOBIYHO
BKJIIOYAIOT TePIIEHCUHTAa3bl U LIMKJIa3bl, y4acTBYIO-
IIe B CO3MAaHMM OCHOBHOTO CKeJeTa CTPYKTYphlI, U
¢dhepMeHTHI, afalTUPYIOIIE CTPYKTYphl, TaKue Kak,
HaIpruMep, MOHOKCUTeHas3bl imToxpoMa P450, okcuno-
peIyKTasbl, a TaKXkKe TpaHcepasbl, KOTOpbIE 00pa3yioT
KOHEYHBIe OMOaKTHMBHBIE CTPYKTYphl. OOIIMPHYIO
rpyniy (epMeHTOB, YYaCTBYIOIIMX B TMIPOKCUINPOBA-
HUM U OKMCJICHUM TEPIICHOMIHBIX COSNMHEeHW, TIpe-
CTaBJISIIOT MOHOKCHUTIeHa3bl IimToxpoma P450. M3-
BECTHO JIUIIb HeCKOJIbKO ceMmeiicTB CytP450 ipu us-
MEHEHMU CTPYKTyp TpurepneHomaoB (Quin et al.,
2014). CeneHus o6 yyactuu rutoxpoma P450 B mpo-
ecce MepoTepIlieHOuAHOro ouocuHTe3a y Penicillium
aethiopicum OTKPBIBAIOT HOBbIE HEOXUIAHHBIEC CBOI-
cTBa 3TOro (pepMeHTa B KauecTtBe 1ukiaznl (Chooi et
al., 2013). CrtocoOHOCTh B MOJTHOU Mepe oXapaKTepu-
30BaTh TepHeHOM I'pruOOB B HACTOSIICE BpeMsl 3aBU-
CHT OT YCIIEXOB B pa3pabOTKe COOTBETCTBYIOIINX OO~
MHPOPMATUYECKUX U TEHETUYECKUX MHCTPYMEHTOB.

B 3akiioueHrue MOXHO OXWIATh, YTO MCCIEq0Ba-
HUSI OMOCHHTE3a TPUTEPIICHOMIOB y MaKpOMUIIETOB
TTO3BOJISAT PEIIUTH BOIIPOC O TOM, YTO TTOTPEOIISIET U UTO
CUHTE3UpPYeT TPUOHOI OpraHM3M B CUCTEME B3alMO-
JIENCTBUS “IepeBO-XO3SIMH—KCHIOTPO(MHBIM rpub”.

PaGora BbINOJIHEHA B paMKax rocyaapCTBEHHOTO
3aganusg boranuuyeckoro nHeruryta um. B.JI. Koma-
poBa PAH, perucrpaimonHsiit Homep TeMbl AAAA-
A19-119020890079-6. ABTOp BBIpaXaeT Oiaromap-
HOCTB KaHJI. XUM. HayK A.Jl. 30prHOI1 3a IIEeHHBIE CO-
BETHI B paboTe Hal PYKOMUCHIO U TIOMOIb B 0(hOPM-
JIEHUU PUCYHKOB.
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The present notice continues our acquaintance with the mycological heritage of Johann Christian Buxbaum
(1693—1730). A total of 5 “Centuria” (sets of 100 species) under the title “Plantarum minus cognitarum centuria
circa Byzantium et in Oriente observatos” were published by the St. Petersburg Academy of Sciences. In the
fourth “Centuria” issue we can find descriptions and illustrations of 56 fungal species, among which there are
three species of clavarioid fungi considered in the present paper: 1) Coralloides minor cristata, 2) Coralloides cla-
vata, lutea, minor, 3) Coralloides lutea, non ramosa, clava rugosa. The analysis of descriptions and original draw-
ings made it possible to correlate these descriptions with 3 modern taxa: 1) Clavulina coralloides (Basidiomycota,
Agaricomycetes, Cantharellales, Hydnaceae), 2) Beauveria cf. scarabaeidicola (Ascomycota, Sordariomycetes,
Hypocreales, Clavicipitaceae), and 3) Macrotyphula fistulosa/contorta (Basidiomycota, Agaricomycetes, Agaricales,
Phyllotopsidaceae). The nomenclature of these taxa is presented and their homogeneity in the light of the modern
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The present notice continues our acquaintance with
the mycological heritage of Johann Christian Bux-
baum (1693—1730), a naturalist who was appreciated
by Peter the Great, the first botanist-academician of
the Saint Petersburg Academy of Sciences (Zmitro-
vich, Sytin, 2021a, b). A total of 5 “Centuria” (sets of
100 species) under the title “Plantarum minus cognita-
rum centuria circa Byzantium et in Oriente observa-
tos” were published by the St. Petersburg Academy of
Sciences.

In the first “Centuria” issue (1728) we can find descrip-
tions and illustrations of five fungal species: 1) Agaricus
barbatus flavescens (Hericium cirrhatum in modern tax-
onomy), 2) Agaricus gelatinosus, parte prona erinaceus
(Hericium erinaceus), 3) Fungus erinaceus parvus in co-
nis Abietis deiectis nascens (Auriscalpium vulgare), 4) Fungus
parvus albus deiectis abietis nascens (Baeospora myosu-
ra), 5) Lycoperdon magnum globosum, pulpa granulata,
radice crassa (Lycoperdon excipuliforme). In the second
“Centuria” (1728) issue we can find descriptions and
illustrations of 8 fungal species: 1) Agaricus varii coloris,
erinaceus (Hydnellum ferrugineum in modern taxono-
my), 2) Agaricus Pectunculi forma, oblongus luteus (Tap-
inella panuoides), 3) Lycoperdon stellatum, calyce inver-
so (Geastrum fimbriatum), 4) Fungus pileo plicatili,
maior (Coprinopsis lagopus), S) Fungus parvus pileolo
plicatili, cinereus, oris crenatis (Parasola sp.), 6) Fungus
plicatilis omnium minimus, albicans (Coprinopsis cordis-
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pora species complex), 7) Fungus parvus, infundibulum
referens (obviously, Arrhenia obscurata), and 8) Fungus
exiguus albicans capitulo, striato (Coprinellus dissemina-
tus). In the third “Centuria” issue (Buxbaum, 1729),
there were no fungal species at all, when the coralloid
forms here belonged to the marine algae: Phaeophyceae
(Chromophyta) and corallinaceous Rhodophyta.

The fourth “Centuria” issue (Buxbaum, 1733), on
the contrary, is mainly devoted to fungal species. Won-
derful illustrations and descriptions of 56 species we
can find here. Since it is not possible to cover all these
species in one paper, in this notice we’ll restrict our-
selves to the clavarioid taxa, which Buxbaum himself
designated with the generic epithet Coralloides. In to-
tal, there are three such species in the fourth “Cen-
turia” issue. The analysis of species descriptions fol-
lows here.

1. Coralloides minor cristata — p. 39, tab. LXVI, f. 1.!
(Fig. 1, 2.
“Albi aut violacei coloris oritur in silvis vicinis post

pluvias Septembri. An Fungus ramosus cristatus, an-
gustioriums lobis, et crispus. Bocc. Mus.?”.

I The protologues refer to page, table, and figure (f) number of the
original description (Buxbaum, 1733).

2 The references to the figures into the present paper are given in
brackets.
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Fig. 1. Engravings from drawings to Buxbaum’s “Centuria”
IV (Buxbaum, 1733) published within a book tables: I —
Coralloides minor cristata (Clavulina cristata in modern tax-
onomy); 2 — Coralloides clavata, lutea, minor (Beauveria cf.
scarabaeidicola in modern taxonomy); 3 — Coralloides lu-
tea, non ramosa, clava rugosa (Macrotyphula fistulosa/con-
torta in modern taxonomy).

Current status. Both Buxbaum’s drawing and de-
scription of the color, general habit, and features of the
tips of the coralloid fruiting body, together with men-
tioned ecological features, make it possible to reliably
consider this taxon as Clavulina coralloides (Basidiomy-
cota, Agaricomycetes, Cantharellales, Hydnaceae).

Post-Linnean synonymy: Clavulina coralloides (L.)
J. Schrot. in Cohn, Krypt.-Fl. Schlesien 3.1 (25—32):
443, 1888. = Clavaria coralloides L., Sp. Pl. 2: 1182,
1753 (sanct. Fr., Syst. Mycol., 1821). = Ramaria crista-
ta Holmsk., Beata Ruris Otia Fungis Danicis 1: 92,
1790 (sanct. Fr., Syst. Mycol., 1821). = Clavaria fimbri-
ata Pers., Neues Mag. Bot. 1: 117, 1794.

Modern elaboration: Corner (1970).

Note. This is a good polymorphic species rather
than a species complex (Olariaga et al., 2009; Bondart-
seva, Zmitrovich, 2020).

2. Coralloides clavata, lutea, minor — p. 39, tab. LXVI,
/.2 (Fig. 1, 2).

“Coralloidea clavata, lutea. Minor ramosa inter-
dum est, qualem figura nostra fistit. Substantia tenera
attacta glabra. In arenosis silvis Octobri. An Fungi par-
vulatei Ophyoglossoidem accedentes Raj. Histor.? An
Funguli clavati ex gracili caule paullatim crassiores red-
diti, ad diigiti minimi fere longitudinem accedented
Hofm. FIl. Altors.”.

Current status. The description, together with the
drawing, which clearly shows a pupated insect at fun-
gus base, refers us to the cordycipitaceous ascomycetes.

MUKOJIOI'A U PUTOIIATOJIIOTUA

Buxbaum’s reference to ophioglossoid fungus corre-
sponds to the shape of the club, but in the figure, we see
a granulose surface, as in the case with cordycipitoid
fungi due to stigmata of numerous perithecia. Cordy-
ceps militaris (L.) Fr. differs from the described fungus
in bright orange stromata. Rather, in this case, we are
dealing with Beauveria cf. scarabaeidicola (Ascomycota,
Sordariomycetes, Hypocreales, Clavicipitaceae), a pale-
yellow and often branched fungus. It is necessary to
note that the distributional range of the scarab beetle
captures the vicinity of Constantinople, where Bux-
baum has collected his material.

Post-Linnean synonymy: Beauveria scarabaeidicola
(Kobayasi) S.A. Rehner et Kepler in Kepler, Luangsa-
ard, Hywel-Jones, Quandt, Sung, Rehner, Aime, Hen-
kel, Sanjuan, Zare, Chen, Li, Rossman, Spatafora,
Shrestha, IMA Fungus 8 (2): 345, 2017. = Cordyceps
scarabaeidicola Kobayasi [ut ‘scarabaeicola’] in Ko-
bayasi et Shimizu, Bull. Nat. Sci. Mus., Tokyo, B 2 (4):
137, 1976.

Modern elaboration: Kepler et al. (2017).

Note. This is a good species rather than a species
complex (Kepler et al., 2017).

3. Coralloides lutea, non ramosa, clava rugosa —
p. 40, tab. LXVI, f. 3 (Fig. 1, 3).

“Ad Fungos clavatos pertinent, non ramosus; pedi-
culo glabro insidet; clava aspera et inaequalis superfi-
ciei; coloris dilute lutei, et consistentiae firmioris. In
lignis et truncis arborum rejectis. Autumno”.

Current status. As a clue to understanding what fun-
gus was described here would be cosidered the author’s
mention that this grows on fallen wood, has rather hard
consistency and wrinkled surface of the club. There is
no doubt that Buxbaum was dealing with Macrotyphula
contorta (Basidiomycota, Agaricomycetes, Agaricales,
Phyllotopsidaceae).

Post-Linnean synonymy: Macrotyphula contorta
(Holmsk.) Rauschert, Feddes Repert. Spec. Nov. Reg-
ni Veg. 98 (11—12): 660, 1987. = Clavaria contorta Hol-
msk., Beata Ruris Otia Fungis Danicis 1: 29, 1790.

Modern elaboration: Olariaga et al. (2020).

Note. According to the modern molecular phyloge-
netic elaboration (Olariaga et al., 2020), the genus
Macrotyphula R.H. Petersen represents a good lineage
incorporated into the Phyllotopsidaceae-clade (in con-
trast to the core Typhula-clade, Typhulaceae). The
modern phylogenetic status of M. contorta is unknown
and till now it keeps a hypothesis that we dealing with
merely a growth form of M. fistulosa (Holmsk.)
R.H. Petersen, Mycologia 64 (1): 140, 1972.

The following notices are planned to be devoted to
a large number of agaricoid fungi described by Bux-
baum in the fourth issue of his “Centuria”.

The work was supported by the RFBR grant (N 20-
011-42010) and the State Research Task N AAAA-
A19-119020890079-6.
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MuxoJiornueckoe Hacaeaue Moranna Bykcoayma. 3. I'puObl, omiucanHbie B YeTBEPTOi
“Ientypun” (1733). 1. KnaBapuouaHbsie U CXOAHbI€ ¢ HUMH TAKCOHBI
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Hacrosiiiast 3ameTka IpoJo/KaeT Cepulo CTaTeil, IMOCBSIIIEHHBIX aHaJIM3y MUKOJOTMYeCKOro Marepuaa,
onyOJIMKOBAHHOTO KPYIIHEIM OTe4eCTBeHHBIM OoTaHuKoM nepBoil Tpetn XVIII crometust, Morannom Xpu-
ctuaHoM bykc6aymom (1693—1730) B ero “Llentypusix” (cotHuiax). Bo yerBepToii ueHTypuu (1733) MOXHO
HalTH ONMMCaHUs Y WUTIOCTPALIMU 56 BUAOB TpUOOB, U3 KOTOPBIX B TAHHOM 3aMeTKe paCCMOTPEHO TP BUJA,
MMeEIONINX OyJ1aBOBUIHbBIE M KOpaJUIOBUIHEIE TUIOTOBEIE Tejia U cTpoMbl: 1) Coralloides minor cristata; 2) Coral-
loides clavata, lutea, minor; 3) Coralloides lutea, non ramosa, clava rugosa. IlpoBeeHHBII aHAIN3 OMMMCAHUN U
OPUTUHAJIbHBIX PUCYHKOB MO3BOJIUJI COOTHECTH 3TU OMUCAHUSI C TPeMsl BUdaMu BeICcIUX rpu6oB: 1) Clavulina
coralloides (Basidiomycota, Agaricomycetes, Cantharellales, Hydnaceae); 2) Beauveria cf. scarabaeidicola (Ascomy-
cota, Sordariomycetes, Hypocreales, Clavicipitaceae); 3) Macrotyphula fistulosa/contorta (Basidiomycota, Agarico-
mycetes, Agaricales, Phyllotopsidaceae). I1pencraBieHa HOMEHKIATypa 3TUX TAKCOHOB U MIPEABAPUTEIBHO Olle-

HEHa X TOMOI'€HHOCTb B CBE€TC COBPEMEHHbIX JTaHHBbIX.

Kntoueguie crosa: arapukomuiietsl, 6oranuku XVIII cTroneTus, KopauiencoBbie aCKOMULIETHI, MOPdoIorus,
HOMEHKJIaTypa, pUCYHKM IpuboB, Beauveria, Clavulina, Macrotyphula
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Penensupyemast MoHOorpadus mpeacTaBiisieT mep-
BBIN B ITIOCTCOBETCKOM belopyccuu onbIT akageMuye-
CKOTO M3IaHUsI TI0 MUKOJIOTUM Ha OEJIOPYCCKOM SI3bI-
K€ C OyOJMpyIOIIUM aHIJIOS3BIYHBIM II€PEeBOIOM
KJIIOUeBBIX pa3neioB. OHa MOCBsIeHa BaKHOM IPyII-
rne 0a3svaAMOMMIIETOB, U3BECTHOM KaK KOPTULIMOW/I-
HbIe TPUOBI (IPEeUMYIIeCTBEHHO KCMJIOTPOQHBI C pac-
MPOCTEPTHIMU MO CYyOCTpaTy IUIOAOBBIMHM TeJIaMU U
ciiabonuddepeHUUPOBaHHBIM THMEHOMOPOM) U aK-
KyMyaupyet 6ojee yeM 30-JIeTHUIL OIIBIT pabOTHI aB-
TOpa C 3TUMU CIOXHBIMU UISI UASHTU(UKALIMU U
olMcaHusl opraHM3MaMu. B npeaucioBuu aBTop 1u-
tupyeT Jlao-1u3pl: “IlyTemecTBre B THICSIIY MIUIb Ha-
YyMHaeTcs ¢ TepBoro 1ara”. CBoif nepBbIii 0Opasel]
KOPTUIIMOUIHOTO rpuba aBTOop cobpan B 1988 1. u ¢
ATOr0 BpeMEHHU Hadyajl KPOIOTINBYIO pabOTy Ha I10-
cobueM, KOTOpPOE BHIIILIO B CBET COBCEM HEAaBHO.

ITo comepkaHuto, CTPyKType U O(POPMIIEHUIO 3TOT
TPy BBIXOOUT 3a paMKH COOCTBEHHO OIpPEACTUTENS U
MpeACTaBIsIET MOHOTpadUIeCcKy0 00pabOTKy TPYIIIIHI,
MyCTh U TaKCOHOMUYECKU reTeporeHHoil. O0beM B
512 cTpaHM1IL TTOJIYYWICs ITyTeM HEKOTOPOro, He3aMeT-
HOTO YMTATEIIO 32 CYET KAYeCTBEHHON Iojurpaduu,
yXaTus TeKCTa, HAOpaHHOTO YHUBEPCATbHBIM Times-
00pa3HbIM HIPUGTOM 9-TO KEIJIsl, YTO TIpU MepeBoe
Ha rioymrpadmndeckue ctangaptel AH CCCP Beumitoch
Obl B yHIaMEHTJILHBI TOM 00bEMOM MPUMEPHO B
800 cTtpanuu. Kaura uMeer TBepayio JaMUHUPOBAHHYIO
O0JIOXKKY, IMUTHIN TIEpEruIeT, IBETHYIO BKIIEMKY Ha
8 ;mcToB (16 LIBETHBIX MOJIOC), a TAKXKE BCTABKU MEJIO-
BaHHOI OyMaru ¢ YepHO-0eIbIMU IITPUXOBBIMU U300~
paxkeHussMu. Bcero B KHUTre MOXHO HailTu 226 WLTIO-
CTpalLMii; Bce OHM OpUrMHaIbHbIe, TOCKONbKY E.O. FOp-

YEHKO ABJISACTCA €IIE U IIPEKPACHBIM pI/ICOBHJ'[I)H_[I/IKOM.1

'Yyrarenam XypHaja “MuKoJIoTHsI ¥ (DUTONATOJIOTUSI” HEKOTO-
pble U3 3TUX 3aMevaTeIbHbIX WITIOCTPALIMil U3BECTHBI 110 CTaThe
Yurchenko E.O. Key to the genus Peniophora (Corticiaceae s.l.,
Basidiomycetes) of Belorussia // Mukonorus u (puTonaToiorus
2000. T. 34. Ne 5. C. 37—41.
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MoHorpadus cHabXeHa COJUIHBIM BCIIOMOTaTe/lb-
HBIM alinapaToM: MpeaMeTHbIM yKa3aTesieM (Mopgo-
JIOTHsl), yKa3aTejaeM JaTUHCKUX Ha3BaHU IpuOOB U
aBTOPOB TAaKCOHOB, OTKPBLIBAET COAEPKATEIBbHYIO
yacTb MOHOTpadUM CIUCOK cokpaiueHui. Crimcok
JITEpaTyphl BKIII0YaeT 226 MCTOYHUKOB.

B xHMTE MIpencTaBiaeHbl JaHHBIE TT0 MOP(OJIOTHH,
OMOJIOTUM UM pPaCHpPOCTPAHEHUIO KOPTULIMOUIHBIX
rpuOOB, KITIOUH IS OTIpeaesIeHUsI MOP(hOIOTHYECKIX
TPYIII, POOOB U BUAOB, MOP(OJIOTUUECKUE OMMCAHUS
336 BunoB u3 109 ponos (nmpowntioctpupoBad 171 Bun),
npu4eM onrcaHus 282 BUAOB OCHOBAHbI Ha KpUTHUYE -
CKOM M3y4eHUM cOOpoB ¢ TeppuTopum Pecrnyonmkm
Bbenapycsh, xpaHsinuxcs, Ipexae Bcero, B MHcTuryTe
SKCIepUMEHTAIbHOM 60TaHuKy M. B.M. Kympesnua,
B koTtopoM E.O. FOpueHko pabGorajq MHOTME TOIBI.
J1st n3y4eHHBIX BUIOB IIPUBOIMTCS repOapHasi 10Ky~
MEHTAalIs.

MoHorpadust moapaszaensieTcss Ha OOIIyo U cre-
LIMAJILHYIO YaCTH, TIepBasi U3 KOTOPBIX CONEPXKUT MSITh
pas3nenoB, COOTBETCTBYMOIIMX MiaBaM (“YTo Takoe
KOPTULIMOUIHBIE TPUOBI”, “Mopd0oI0rnsi KOPTULIMO-
UIHBIX TpuboB”, “Pojb KOPTMLMOUIHEBEIX I'PUOOB B
npupone”, “Coop m orpeneaeHne KOPTUINONIHBIX
rpu6oB”, “TeppuTopus UccaenoBaHus ), a BTopast —
yeTbipe pasnena (“Kiouu s orpenesieHus ponos 1
HEKOTOPBIX BUIOB KOPTULIMONIHBIX TpnooB”, “lIBeT-
Hble Tabauubl”, “Kirouyu ajis1 onpeaeaeHusl BUIOB U
BUIoBbIe onmcaHus”, “Keys to genera and species™).

ABTOpOM TIOIPOOHO paccMaTpuBaeTCsl CUCTeMa-
TUKA KOPTULIMOUIHBIX I'PUOOB U UCTOPHUS TePMUHA,
OYEpUYMBAIOTCS TPAHULIBI TPYMITbI (HEKOTOPbIE TAKCOHbI
¢ TpyOYaThIM B OCHOBE TUMEHOMOPOM, OTHOCSIIIIMECS
K Ipyroii “mparMaTudecKoi KaTeropun” — TPYTOBEIC
rpudnl — (Harpumep, Cerrena unicolor) BKIIOYarOTCS
aBTOPOM B COCTaB KOPTULIMOUTHBIX.

BriepBrbie ¢ BEICOKOM CTENIEHBIO ASTATN3ALIUH OITH -
caHbl MOp(OIOrnYecKre 0COOEHHOCTU KOPTULIMOU I -
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HBIX TPUOOB — aBTOP HE TOJBKO JAeT IIOIPOOHBIE IIe-
pedyHn MOP(POTUIIOB 1 OCHOBHBIX TUIIOB TUMEHO(MO-
pa, HO Tak:ke BBOIUT MNOHSITHE IUIACTOB IJIOAOBOIO
TeNla, a TaKKe WUIIOCTPUPYET M aHAIU3UPET pa3aind-
HBIE TUTIBI TEKCTYpHI 6a3ummoM. Ilom rractamMu 1mio-
JIOBBIX TeJl KOPTULIMOUIHBIX I'PUOOB aBTOP IIOHMMAET
a0TMMeHUAaIbHBII, 0a3aJIbHBIN, MEOY/UISIPHBII CIION,
MOACTWIKY, CyOTrMMeHWIi, Tpamy IIMNoB. MHOro
BHMMAaHUS B KHUTE yJIEJICHO TUIIAaM BETBJICHUS TUD,
CTPOEHMIO MULIEIMATIbHBIX IITHYPOB, TUIIAM TMMEHMSI,
CTEPWJIbHBIM TMMEHUAIbHBIM 3JIEMEHTaM, 0a3suausIM
U 6azuarocrnopam, IepevyrcieHbl 0COOEHHOCTU MU-
TOCIIOP KOPTUILIMOUIHEIX TPUOOB.

B paszmene, MOCBsIIIIEHHOM POJIY KOPTULIMOWUTHBIX
rpuOOB B MIpHponAe, oOpaliaoT Ha cebs BHUMaHMUE
OPUTMHAJILHBIN CXeMaTU4YeCKUA PUCYHOK, OTpaxKalo-
II1I1 pacTpencaeHne rPyInnupOBOK KOPTUIIMOUIHBIX
rprOOB B BEPTUKAIBLHOI CTPYKTYpE JIECHOTO COOOIIIE-
cTBa (MEepOTOIIbl), BKJIIOYAsI JIECHYIO ITOACTUJIKY, APE-
BECHBII ACTPUT, ITHU, KPYIIHBIN BajJieX W pa3IMIHbIe
30HBI PACTYIIIUX I€PEBbEB, a TAKXKE PUCYHOK pacmpe-
JIeJICHUSI KOPTULIMOMIHBIX I'PUOOB IO aHTPOIIOIeH-
HBIM MECTOOOMTAaHUSIM C YKa3aHHEM CyOCTpaToB

(bpeBHa, KOJIOOBI, IPOBa, TOCKH, IMTAKETHUK, TIepe-
KPBITUS U T.10.).

B cnienmmanbHOIT YacTH aBTOP ClIeAyeT B OCHOBHOM
dusoreHeTUYeCKOMY NMOHMMAaHWIO POLOB, HO OCTaB-
JISIET 1 UCKYCCTBEHHBIE TPYIIIIMPOBKU TaM, TOe MOJie-
KYJISIpHO-(DUIIOTeHEHTUUECKUX TaHHBIX HEOOCTATOU-
HO WJIU (DUIOPOAY TPYAHO JAaTh MOPMOIOTrMUYSCKYIO
XapaKTEPUCTUKY (HampuMep, IHUPOKO MOHUMAIOTCS
ponbl Phanerochaete, Phlebia, Steccherinum, Tomentella).
B 1ie1oM Takoit moaxon mMpu COCTaBJICHUM OTIpee)Iv -
TeJIsI BRINISIIUT COATAaHCUPOBAHHBIM U ITOJIL30BaTENb,
HECOMHEHHO, OCTAaHETCSI TOBOJICH.

JocTonHCTBa pelieH3upyeMoil MOHOTpa MOXK-
HO OBLIO OBI TIEPEYUCIISTE U Jajiee, HO XOTEIOCh OFHI,
YTOOBI UX CMOT OLICHUTH PYCCKOSI3bIYHBINA YUTATEINb,
TeM Ooliee, 4TO (PyHIAMEHTAILHOIO COBPEMEHHOIO
TIOCOOMS TT0 KOPTULIMOMIHBIM TprOaM Ha PyCCKOM SI3bI-
Ke 1o cux nop HeT. [Toatomy Bce koyuteru E.O. FOp-
YEeHKO, a TAaKXXe CTYIEHTHI, aCIMPAHTHI, IpernogaBa-
TEJIX BY30B M TPUOHUKM-JTIOOUTEIN C HETCPIICHUEM
OyIyT KIaTh PYCCKOSI3BIYHOTO IIepeu3gaHUsi 3TOTO
Ba>KHOTO ITOCOOUS.

Yurchenko E.O. Corticioid fungi of Belarus: An identification book.
Minsk: Kolorgrad, 2020. 512 p.; 226 ill. — Belarusan
(English summaries) — ISBN 978-985-596-629-7
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26 asrycra 2021 1. MUKOJIOTMYECKOE COOBIIECTBO
oTtMmevaeT 75-netHuii ooumieit ConomoHa ITaBiosuya
Baccepa — unena-koppecnongenta HAH Ykpannsr,
npogeccopa, 1OKTOpa OMOIOTMUYECKUX HayK, Hayy-
HOTO KOHCYJIbTaHTa OTAEJIOB (DUKOJIOTUU U JIMXEHO-
gorun MHctutyra 60oTanuku uM. H.I. XomomHoro
HAH VYkpaunsi, pykoBomuteias MeXIyHapOIHOTO
LIEHTpa OMOTEXHOJIOTUU U OMOpa3HOOOpa3usi TpuboB
" Bogopocieit UHCTUTyTa 3BOJIIOLIMY ITPU YHUBEPCHU -
tete I. Xaticda (M3pannb), y9eHOro ¢ MUPOBEIM MMeE-
HeM. Kak aBTOpUTETHbIH crieaaucT U OUOJIOT 1IU-
pokoro npoduns C.I1. Baccep BXoOUT B pemakliuu
1I€JIOTO psiia HaAyYHbIX XXypHaioB. OH sBJsieTcs IJIaB-
HBEIM peIaKTOpOM XypHayioB “Aubronorus”, “Inter-
national Journal of Algae” u “International Journal of
Medicinal Mushrooms”, 9JIeHOM pEIKOJIJIETHUI TaKNUX
n3manuit kak “Cryptogamic Botany”, “3Oxonorus u
Hoocdeposorus”, “Boletin de la Sociedad Micologica
de Madrid”, “YkpanHcKuit 00TaHMYECKUI XypHa”,
“Mmukoiiorus 1 ¢puroriatoyiorust”. OH IBIISIETCS aBTO-
poMm 6oiree 700 HayIHBIX padoT (M3 HUX 65 MOHOTpa-
¢wii). [Tpuznanuem 3aciayr C.I1. Baccepa kak 61oJio-
ra-CUCTEMaTHKa ABJISETCH LIEJNBbIA Pl ONMCAHHBIX B
€ro 4ecTb TAKCOHOB IrpuOOB U BOAOpOCIeii: Agaricus
wasseri Bon et Courtec. (1985), Lepiota wasseri Bon
(1994), Lichenochora wasseri S. Kondr. (1996),
Pachykytospora wasseri Zmitr., Malysheva et Spirin
(2007), Placogeia wasseri L.N. Bukhtiyarova et G.V. Po-
mazkina (2013), Crepidotus wasseri Kapitonov, Biketo-
va, Covasc et Zmitr. (2021).

B 1969 T. OKOHYMB C OTIMYMEM Y3KTOPOICKUIA
yuusepcurtet, C.I1. Baccep mocTymaet B acnupaHTypy
B otnea mukonorun MHcturyra 6oranunku YCCP n
ero pykKoBonuTeaeM ctaHoButcsd rmpod. M. 4. 3eposa,
pasmIsIAEBIIAsI B HEM €l1l€ B CTYIeHYECKUE TOIbI 3a1aTKU
BIYMYMBOIO U TPYAOJIOOMBOIO MCCIIEIOBATEIS.
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Kannunarckas nucceprauus C.I1. Baccepa “Aga-
ricales s.. cTeITHOM 30HBI YKpawHbI” 3HAYUTEIHHO
MOTOJTHUJIA CBEAEHUSI O MUKOOUOTE CTEIMHOI 30HBI
BocTtounoit EBponbl. 3amada BbISIBICHUSI pa3HOO0-
pas3us TpuOOB apuUIHOM 30HBI OOBEKTUBHO HE OTHO-
cuTcs K paspsny jerkux, Ho CojiomoHoMm IlaBioBu-
yeM OHa OblIa GJIecTsIle pellieHa — BBISIBIIEHO OoJjiee
700 BugoB (okoso 55% OT 3TOTO YMCIa COCTABIISLIIN
arapukouJHble O0a3UIMOMMUIIETHI), CPEAU KOTOPHIX
ob11u upe3BbIvaiiHo peakue B CCCP Agaricus cupreo-
brunneus, A. porphyrocephalus, Galeropsis desertorum,
Leucoagaricus macrorhizus (HbiHe L. barssii), BIiepBbIe
IS HAYKY oIrcaHbl 3 HOBBIX Buaa (Leucocoprinus bo-
husi Wasser, Agaricus amanitaeformis Wasser, Paxillus
zerovae Wasser), IIpeIJIOKeHBI 2 HOBbIe KOMOMHALIUU
[ Floccularia rickenii (Bohus) Wasser, Leucoagaricus
steppicolus (Zerova) Wasser|, a Takxe 3a(pMKCUPOBaHO
HECKOJIbKO TAKCOHOB BHYTPMBUAOBOTO paHra. [Tocie
ycrnemrHoi 3amuTel auccepranuu B 1973 1. C.I1. Bac-
cepoM c ero Komneroit mo acnupantype M.M. Comnna-
TOBOM, u3yuyaBlleil aduanodopoBbie IpuObI, ObLIA
HauyaTa paboTa Hag MoHorpadmeit “Bpicime 6a3uan-
OMMIIETHI CTEITHOM 30HBI YKpanHBI’, KOTOpast YBUIIE-
JacBer B 1977 1.

B nepuon ¢ 1973 o 1980 rr. C.I1. Baccep Bcelieno
otmaeTcs pabote MOHOTpaducTa-arapuKoJjiora — BbI-
€3KaeT B MHOTOUYMCJIEHHBIE SKCIIEIUIINY 110 YKpanHe
u npyrum peruoHam CCCP (ITpubantuke, KaBkasy,
Cpenneit Azumn, KOxnHoit, 3anagHoit 1 BocTouHoit
Cubupu, JanpHemy BocToky), 3HaKoMuUTCS ¢ TepoOa-
pueM borannyeckoro unctutyra uM. B. JI. KomapoBa
AH CCCP, ycraHaBauBaeT KOHTaKT ¢ HedhopMaib-
HBIM KypaTOpOM €ro arapukKOJIOTMYEeCKOM dYacTu
Bb.I1. BacunbKoBbIM, 3aKa3bIBaeT 00pa31lbl IJISI U3y4Ye-
Hus u3 repoapueB Kananer, CIIA, HIBenun, Janumu,
lomnanauu, Beankoopurtanun, ®paniuu, Yexocio-
Bakuu, BeHrpuu u psiga pecnyonuk CCCP. MUtorom
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9TOi KPOTOTAUBOI pabOThI CTAHOBSTCS MOHOTpadus
C.I1. Baccepa “@Daopa rpuboB YKpauHbl. ArapuKo-
Bble IpuObl” (1980) u mokTOopcKasi auccepTauus “Ara-
pukoBbIe TpuokI [Agaricaceae (Fr.) Cohn] CoBerckoro
Coro3a”, kotopyro ConomoH IlasmoBuu Baccep Oire-
crame 3amutua B 1982 r. B MoHorpaduu, nuznaHHoki
o0 MarepuajaM JOKTOPCKOW JuccepTaluuu, TIpe.-
CTaBJieHa CO3laHHas IO KJIACCUYECKUM oOpasluam
KpuTHyeckasi obpaboTka ceMelcTBa, BKIIIOUAIOIas
IMArHo3bl U CIIpaBOYHBIN amnmapar no 128 Bumgam,
55 pa3sHOBUIHOCTIM U 22 ¢opMaM arapmKOBBIX TPH-
00B, mprueM 22 BUIa BIIEpBbIE YKa3bIBAIOTCS MJIsI TEP-
putopun CCCP, 21 Buza yka3bIBaeTcsl BIICPBBIE IS
VYCCP, nipennoxeHo 6osee 20 HOBBIX KOMOMHALIAI 1
oInurcaHo 9 HOBBIX BUIOB — B TOM 4uciie Agaricus lon-
gicaudus Wasser, A. moelleri Wasser, A. romagnesii Was-
ser, Leucoagaricus moseri (Wasser) Wasser, Lepiota sub-
gracilis Kithner ex Wasser. B pone Agaricus onvicaH HO-
BhIi TToapoxn Flavoagaricus Wasser, B pone Cystoderma —
HOBBII moapon Granulosa Wasser, B pone Lepiota —
HOBBIi1 TIoApOn Sphaerocystae Wasser 1 HOBasl CEKLIUSI
Sericellae Wasser, B pone Leucocoprinus — HOBBII IO -
pon Rubescentes Wasser. JlanHasgs MoHorpadus Ipu-
Heciaa C.I1. Baccepy 3aciy>KeHHYI0 U3BECTHOCTb Cpe-
I arapuKoJIOroB MUpa.

IMocne 3ammTBI  OOKTOPCKOM  IMCCEpTALlUM
C.I1. Baccep npucTynaeT K KpUTHIECCKOMY U3YIESHUIO
rpuboB nopsinka Amanitales (C.I1. Baccep ucnonb3o-
BaJl IPOTPECCUBHYIO B Te Troiabl cuctemy B. FOnamxa
(1981), rme amaHUTOBBIE TPUOBI UMEJIM PAHT MOPSIIKA,
KOTOPBIN, IOMUMO ceMelicTBa Amanitaceae, BKIrouan
takke Pluteaceae). I1pu pa3paboTKe 3TOI TEMBI ObLINU
JTOCKOHAJILHO M3Yy4eHBI TepOapuii MHcTtuTyTa 060TAa-
HUKM B Knese, TUII0BBIE 00pa31ibl BUIOB 13 Yexoco-
Bakuu, Beurpum, Asctpuu, I'epmanun, CILA, Kana-
IIbI, MHOTOYMCJICHHAsI JIUTEpaTypa, BKIOYask OTTUC-
K/, KOTOPHLIMM C HMM K 3TOMY BpPEMEHHU OXOTHO
IeMINCh ucciaemoBartean u3 3amamHoii EBporbl u
CIHA. HUtorom kpurmyeckoro msydeHus Coiomo-
HoM IlaBnoBuYeM aMaHUTOBBIX I'PUOOB CTAHOBUTCS
MoHorpadus “dDjopa rpuboB YKpauHbL. AMaHUTAJIb-
Hble Tpubbl” (Wasser, 1992). Kak u npenbiayiue 06-
paboOTKM arapMKOBBIX TPUOOB, 3TO HOOpOTHasI “Jio-
pa”, comepxkaliasi TakxKe P TAKCOHOMUYECKUX HO-
Bauuii: B poxae Pluteus ommcaHbl HOBBIC ITOIPOL,
Hispidocelluloderma Wasser u cexuust Fibulatae Wass-
er, a B pone Volvariella — HoBbIe TIOOpOn Macrospora
Wasser u cexuust Majores Wasser. OTaelbHO ClaeayeT
OTMETUTh PUCYHKM TJIOAOBBIX TEJ Pa3JIUYHBIX TIpe-
CTaBUTEJC aMaHUTOBBLIX TI'pUOOB, BBLIHECEHHBIC B
IaHHOII MoOHorpaduyM Ha Ka4eCTBEHHYIO IIBETHYIO
BKJICIIKY, a TakxXe ¢oTorpapuu 06a3uamuocIiop,
cIeJIaHHbIC Ha CKAHUPYIOLIEM 3JIEKTPOHHOM MUKPO-
CKoTIIE.

Pa6orag nang amaantoBeiMu rpubdbamm, C.I1. Bac-
cep napajuieJIbHO IIPOI0JKaJI MOHOrpauIecKyro 00-
paboTKYy psia IpyII ceMeicTBa araprKoBbIX. B 1989 T. B
I'epmanuuy BoeIIIIAa eTO0 MOHOTrpadus Mo Tpudam Agar-
iceae, Cystodermateae n Leucocoprineae, a B 1990 r.
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BBIXOAUT 00paboTKa ceMeicTBa Agaricaceae B KHUTE
“Hwusmmue pacteHus, Tpuosl 1 Moxooopa3Hbie CoBeT-
ckoro JlanpHero Boctoka. Basidiomycetes”. 3a UMK
IIPOBOIUMBIX B 3TOT IepUOA paboT B 06J1aCTU CUCTE-
MaTUKW arapuKOMIHBIX OasumanmoMuueToB B 1991 1.
C.I1. Baccep ObLT yIOCTOEH peMUU DIUKC3eHAepa U
Xenen CMUT AMEpHKAHCKOTO MUKOJIOTMYECKOTO 00-
mectBa (CIIA).

B 1995 1. oH Ob11 ipuraiiieH Ha padboty B MHCTU-
TYT 3BOJIIOLIMM IPpU YHUBepcuTeTe I. Xaida, co3gaH-
HbIif U3BBECTHBIM OMOJIOTOM-3BOTIIOLIMOHUCTOM DBHA-
tapom HeBo. Tam ConomonomMm IlaBaoBuueM ObLI CO-
30aH MeXIyHapOIHBINA LIEHTP MO0 OMOTEXHOJOTUU U
Oropa3zHOOOpa3nio TPUOOB U BOJOPOCTEif, B KOTOPOM
OpraHu30BaH LEbli psia hyHIaMEeHTaIbHbBIX U MPU-
KJIaIHbIX WCCIECAOBAHUI W Tapa/uleJIbHO HajlaXeHa
MOATOTOBKA MOJIONBIX YYeHbIX. MHOIMe achupaHThbl
Ykpauns! u npyrux rocygapcts CHI' ¢ HayaHBIMU Ky-
patopamu kotopbix y C.I1. Baccepa Ob1JI0 HaJIakKeHO
JIeJIOBOE COTPYIHUYECTBO ellle BO BpemeHa COBETCKOTO
Coroza, nonyyuiau B Bosmiasisiemom C.I1. Baccepom
LlenTpe OeclieHHbIE UCCIEAOBATENbLCKUE HABBIKM U
paboTaloT Tereph B BeAyIIUX JJAOOpaTOpUsIX MUpa.

JesaATebHOCTh  KOJUIEKTHMBA,  BO3IJIABJISIEMOTO
C.I1. BaccepoM B MHCTUTYTE 3BOJIOLUU, B 1IECJIOM
YKJIaAbIBaeTCs B IBa (OTYACTU TepeCceKalroIxcsl) Ha-
npasieHusi. [lepBoe cBsI3aHO C MHTEHCUBHBIMU MC-
cllefoBaHUSIMUA  OMOpasHOOOpa3usi KPUIITOTAMHBIX
opraHu3aMmoB HM3paussi, I1aBHBIM UTOTOM KOTODPBIX
SIBJISICTCSI CO3aHlie MHOTOTOMHOM “GJIOpbl”, UMEI0-
et oo1ee HazBaHue “Biodiversity of Cyanoprocary-
otes, Algae and Fungi of Israel”. IlpuBnekas mmpu He-
OOXOIMMOCTU K COTPYIHMYECTBY CITCLIUATVCTOB U3
paznuuHbiX ctpaH (YKpauHbl, I'epmanuu, CIIIA,
Mexcukn, Bpasnanmn, Uunun, Poccum, Y36ekucra-
Ha), OH COBMECTHO C HUMM MCCJIeOBaJl CUHE-3ee-
Hble, JeCMUINEBbIE, TMaTOMOBbIE, 9BIJIEHOBbIE BOJO-
pocCiu, TUIIARHNUKY Y OTIePKYJISITHbIE JUCKOMMUIIETHI,
MYYHUCTOPOCSIHbIE TPUOBI, TOYBEHHbIE MUKPOMMUIIE-
Thl, auIoopouaHbIe U reTepodasuauaibHble, Ta-
cTepouJHble, OoJieTajlbHblE, TLJIEBPOTOBBIE, pXKaB-
YMHHBIC 1 TOJIOBHEBBIC TPUOHKI, a TaKxKe Iposkoku. Kak
MoHorpad Agaricaceae, C.I1. Baccep mOCKOHaJbHO
U3ydaeT 3To ceMeiicTBo B npenenax Mspawns. K Ha-
CTOSIILIEMY BPEMEHM M3MIaH 1IeJIbli psia MOoHorpaduii,
OTHOCSIIIMXCS K JaHHOI cepuu, cpenud Hux “Family
Agaricaceae (Fr.) Cohn of Israel mycobiota. Tribe
Agariceae Pat.” (2002), “Fungal life of Dead sea”
(2003), “Impact of the family Agaricaceae (Fr.) Cohn
on nutrition and medicine” (2004), “Lichen-forming,
lichenicolous and allied fungi of Israel” (2005), “Bio-
diversity of Heterobasidiomycetes and non-gilled Hy-
menomycetes (former Aphyllophorales) of Israel” (2011).

Btopoe HampaBieHUe CBsI3aHO ¢ pa3paboTKOIi He-
KOTOPBIX BaXXKHBIX ACTIEKTOB OMOTEXHOJIOTUN Oa3uIN -
omulieToB. CieayeT OTMETUTD, YTO BHUMAaHUE K ITPU-
KiIagHbIM acnekTaMm Mukojioruu C.I1. Baccep Havan
npostBIATE emle B KoHNe 1970-x romoB. Bmecte c
N.A. Oynkoit u A.C. byxajio oH CTOUT Yy UCTOKOB
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BaXXHOTO HarmpaBieHus1 omorexHojoruu B CCCP —
MMPOMBIIIUICHHOTO  KYJBTUBUPOBAHUSI  CheHOOHBIX
rpu6oB. OH SBJISIETCS COABTOPOM OCHOBOIIOJIAralo-
II1X ITOcoOuii B 3Toi o6nactu — “IIpoMblluIeHHOE
KYJIbTUBMPOBaHUE CheHOOHBIX IprOoB” (1978 1.; B cO-
aBT. ¢ M. A. ynkoii, A.C. byxano, 3.®. ConoMko u
H.A. bucbko) n “Briciine 6a3uauoOMULIETH B Iy~
OMHHOI M MOBEPXHOCTHOM KyabType” (1983 r.; B
coaBT. ¢ M.A. llynkoii, A.C. byxano u H.A. bucbko).

B 1999 r. ycunmuamu C.I1. Baccepa cosmaetcs
“MexayHapOaHbI KypHaJl IeKapCTBEHHbBIX TPUOOB”
(International Journal of Medicinal Mushrooms), B
KOTOPOM ITyOJIUKYyeTCsI 1 0000111aeTCSI COBPEMEHHBIM
ONBIT B obsacTu (papMakoJOorud, OMOTEXHOJOTUU U
OMOMEIUIIMHCKUX AacCIleKTOB MCMOJb30BaHUS BbIC-
mux TpruboB. 3a 22 roma CyHIeCTBOBAHUS KypHasl
MpUOOpeST CBOE JUIIO0 U c(HOPMUPOBATT OCOOCHHBIN
JUCKYpPC — B3aUMONPOHUWKHOBEHUE TEOPETUUYECKUX
(Guosorus paka, MMMYHOJIOTUs, (DUJIOTeHEeTHUKA I'PU-
0O0B) M MpaKTUYECKUX (MMMYHOTEpaIus, in vitro akc-
MEePUMEHTbI, OMOTEXHOJIOTUSI 0A3UTMOMUIIETOB) Ha-
YYHBIX HalTpaBJieHU. Onpeaenjinch KOHTYPHI “Hay-
KU O JeKapCcTBeHHbIX Tpubax”, kak cam C.I1. Baccep
Ha3bIBaeT pa3pabarbiBaeMoe UM HarpabieHue. [lo-
CKOJIbKY MHOTME€ METa0OJUThI T.H. JIEKAPCTBEHHBIX
rpuOoB (Kak U MHOTHX JIEKAPCTBEHHBIX PACTCHUIT) He
MOTYT HCIIOJIb30BaTbCS B KayeCTBE JIEKAPCTBEHHBIX
rnpenapaToB MEepBOI JIMHUMU, HO MPEICTABISIOT HECO-
MHEHHbII UHTEPEC IS TAPTETHOU MOJIEKYJIIPHOM Te-
parnum, HOBBIM BBI30BOM (pUTO(apMAKOJIOTUHI 1 “Hay-
KM O JIEKApCTBEHHBIX IprOax” cTaHEeT aHAJIN3 KIIMHUYe-
CKHUX MCIIBITAHUI BCIIOMOTaTeIbHBIX IpernapaTos,
CO3/IaHHBIX HA OCHOBE TPUOHOrO U PACTUTEIHLHOTO
ChIpbsl, C IPUMEHEHNEM COBPEMEHHBIX MHCTPYMEH-
TOB JIOKa3aTeJIbHON MEIUIIMHBI.

IMocnennue 15 net C.I1. Baccep peryisipHo opra-
HU3YeT MeXAyHapoaHble KOH(hEepeHLUUU Mo JeKap-
CTBEHHBIM rpubaM, MHOIIA YCTYyTasi MOYETHOE MECTO
UX MpeaceaaTelisi CBoeMy JaBHEMY KUTaiiCKOMY KOJI-
nere npodeccopy L. T. Yanry. Boipioit pe3oHaHc
MOJIyYMJI €r0 IJIEHApHbIH JOKJIaa BO BpeMsi TIpa3IHO-
BaHUs1 300-71eTun BoOTaHWYECKOro MHCTUTYTa WM.
B.JI. KomapoBa PAH, nocBsilieHHbII CTAHOBICHUIO

ejaoro pasacja 3HaHUA O JICKApCTBCHHBIX FpI/I6aX,
MHTCHCHUBHO pa3dBUBAIOIICTOCA Ha CTHIKEC HAYK.

Hayunsiit myts C.I1. Baccepa, HauaBIuMiics, Kaza-
JIOCh OBI, C YMCTO aKadeMHYECKUX MCCICIOBAHUIA
GJI0pBI, CUCTEeMaTUKU U (PUIOTeHNU TPUOOB, COBEP-
IIIEHHO 3aKOHOMEPHO I TAKOro MaciiuTabda JIMYHO-
CTU IIPUBEJI €T0 K PEIICHUIO XXMBOTPENEITYIINX ITpaK-
TUYECKUX BOIPOCOB, B UTOre HampaBJIECHHBIX Ha CO-
XpaHEeHHME 3I0POBbs MHOIMX M MHOI'MX JIOACH II0
BCEMY MHpY. YCIEIIHOE MPOIBMXKEHUE WIS U MpO-
€KTOB B 00JIacTH “HayKM O JeKapCTBEHHBIX Ipudax”
CTaJI0 BO3MOXHEBIM B CUJTy OTPOMHOI'O HAyYHOTO U Ue-
JIOBEYECKOIO aBTOopuTeTa, HapadbortanHoro Coaomo-
HoM IlaBmoBuYEM 3a BCe 3TU rofbl, €Tro He3aypsIAHbBIX
OpraHM3aTOPCKUX CIIOCOOHOCTEI, NPOSBUBIINXCS
elle U B LIeJIOM IJIesiae YIYEHUKOB U MOCJIeI0BaTeIICH.

Macura6sr mpoekToB C.I1. Baccepa cToib Benu-
KM, YTO YaCTO KaXXyTCs HEBBINOJIHUMBIMHU B paMKax
OonHOIT YemoBedeckKoil Xxm3HU. [lpu 3TOM ymuBIISIET
MOJIHOTA M Pa3HOCTOPOHHOCTh UX MpopadoTKu. Ilo-
MUMO (paHTaCTUUECKOM pabOTOCIIOCOOHOCTU IS
3TOr0, HECOMHEHHO, TpeOyeTcst O0JbIIIast CMEJIOCTh U
He3aypsIMHOCTh MbIlIeHUs . Ellle 0ojee 3aMevaTesib-
HO, 4TO 3TH KadyecTBa Bcerna IPUCYTCTBYIOT U B CO-
nepxaHum ero paoot, naeu CoyiomoHa IlaBaoBmua
TakKXKe ¢ MEPBOTO B3MISIAA KAXKYTCSI CIMIIIKOM CMEJThI-
MU, JIOMAIOIIUMM CJIOXUBIIUICS M OXUIAEMbBIIA XOII
Bemieil. Takoro poma HEOXMAAHHBIM IIE€PEIOMHBIM
MOMEHTOM CTaJIO U caMO oOpallleH1e Y4eHOro K dap-
MAaKOJIOTMYECKOMY aCHeKTy OMOTEXHOJIOTUU Oa3uaN-
OMMUIIETOB, OBIBIIIEMY Ha TO BpeMsi MajIo pa3paboTaH-
HBIM. TyT MOXHO CKa3aTb, YTO €CJIM IIPOIHOCTUY-
HOCTb SBIISIETCS KpUTEpUEM WCTUHHOM HAyKH, TO
Hay4JHO€ MpEeOBUICHUE SIBISISTCSI KPUTEPHUEM IT0-Ha-
CTosIIIEeMYy KpyMHoro yueHoro. M McrneiTaHue mo ato-
My KpUTEpUIO, KaK U 110 MHOTUM ApyruM, CoJIoMOH
[TaBmoBny gaBHO m OGaecTsie Bbimepxkai. IlpuBer-
CTBYSI €r0 B CBSI3U C HACTYIUIEHUEM 100MJIEIAHOI NaThl
€TI0 >KM3HU MbI XeJIaeM eMY eIlle MHOT'MX JICT aKTUBHO-
0 TBOPYECKOIO TPyda M HOBBIX 3aMeYaTeIbHBIX J0-
CTUKEHUI B M3yYeHUU 0a3uIrabHBIX TPUOOB B pa3-
JIMYHBIX aCIIEKTaX — TEOPETUUECKUX U ITPaAKTUIECKUX!
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