Pasnoobpasue pacmumenvrozo mupa, 2021 Diversity of plant world, 2021
Me 3 (10). C. 54—64. N3 (10). P. 54-64.

COOBLIEHUA

VK 582.28 (470.319) : 502.75

SPECIES OF FUNGI RECOMMENDED FOR INCLUSION
IN THE 2™° EDITION OF THE RED DATA BOOK OF ORYOL REGION

©S. V. Volobuev!, E. S. Popov!, S. Yu. Bolshakov!, T. A. Tsutsupa?
C. B. Bosno6yes!, E. C. Ionos!, C. 0. Bonbmakos!, T. A. I{yuyna’

Bunas! rpu0oB, peKoMeHyeMble Ui BKIIOUEHUs
BO Bropoe n3nanue KpacHoit knuru OpioBckoid 06aacTu

' @I'BYH Fomanuueckuti uncmumym um. B. JI. Komapoea PAH
197376, Poccus, e. Cankm-Ilemep6ype, yn. Ilpog. Ilonosa, 0. 2. Ten.: +7 (812) 372-54-69, e-mail: sergvolobuev@binran.ru
2 PIr’BEOY BO «Opnosckuii zocydapcmsennvitl ynueepcumem umenu U. C. Typeeneear
302026, Poccus, 2. Opén, yn. Komcomonwvckas, 0. 95 Ten.: +7 (4862) 75-29-18, e-mail: tsutsupa@mail.ru

Abstract. Based on the results of the long-term (2008-2020) studies of macromycetes in Oryol Region, a list of 24 fungal spe-
cies recommended for the second edition of the regional Red Data Book has been compiled. The list includes 4 species of basidial
fungi (Clavariadelphus pistillaris, Cortinarius violaceus, Grifola frondosa, and Gyroporus cyanescens) that were included
in the first edition of the Red Data Book of Oryol Region (2007) and another 20 species (4eruginoscyphus sericeus, Bulgaria in-
quinans, Clavaria zollingeri, Ganoderma lucidum, Gloiodon strigosus, Gyroporus castaneus, Hericium coralloides, Holwaya
mucida, Hydnocristella himantia, Metuloidea murashkinskyi, Phellinidium ferrugineofuscum, Polyporus umbellatus, Ramaria
fennica, Ramariopsis crocea, Ramariopsis pulchella, Rhizochaete sulphurina, Rhodonia placenta, Rhodotus palmatus, Skeletocutis
odora, Triblidium caliciiforme) that are proposed for protection for the first time. Each species is provided with the Latin name,
followed by brief characteristics of its current taxonomic position, biology and ecology, population-limiting factors in the region,
data on the range in Russia and on the distribution in Oryol Region, as well as the recommended protection category. The presented
species list includes two species (Clavaria zollingeri, Rhodotus palmatus) from the IUCN Red List of Threatened Species and three
species (Ganoderma lucidum, Grifola frondosa, Polyporus umbellatus) recorded in the Red Data Book of the Russian Federation
(2008). Two species (deruginoscyphus sericeus and Rhodotus palmatus) are new to Oryol Region.

Keywords: macrofungi, mycobiota, fungal protection, new findings, rare species, Central Russian Upland, Oryol Region.

Amnnotarms. ITo ntoram Muoroneranx (2008-2020 rr.) ncenenoBanuii MakpoMuIeToB OpIIOBCKOH 007IacTH COCTaBICH
CHHCOK M3 24 BUAOB TpUOOB, PEKOMEHIyEMbIX BO BTOpOE M3/aHHMe pernoHanbHoi KpacHoit kHuru. Cpeau Hux 4 BHIa
6asunuansHeIX TpuboB (Clavariadelphus pistillaris, Cortinarius violaceus, Grifola frondosa n Gyroporus cyanescens)
ObLIM paHee BKITIOYEHEI B IiepBoe n3nanne Kpacuoii kauru Opiosckoit oomactu (2007) n emg 20 BunoB (deruginoscyphus
sericeus, Bulgaria inquinans, Clavaria zollingeri, Ganoderma lucidum, Gloiodon strigosus, Gyroporus castaneus,
Hericium coralloides, Holwaya mucida, Hydnocristella himantia, Metuloidea murashkinskyi, Phellinidium ferru-
gineofuscum, Polyporus umbellatus, Ramaria fennica, Ramariopsis crocea, Ramariopsis pulchella, Rhizochaete
sulphurina, Rhodonia placenta, Rhodotus palmatus, Skeletocutis odora, Triblidium caliciiforme) mnpensoxeHb
K OXpaHe BriepBble. JIIs KaXI0ro BHAA MPUBOAHUTCS JATHHCKOE HA3BaHHE, COBPEMCHHOE TaKCOHOMMYECKOE MOJOXKEHHE,
KpaTKasi XapaKTepHCTHKa OCOOEHHOCTEH ero OMOJIOrHH M 9KOJOTHH, ONMCAHBI (paKTOPBI, JTUMHUTHPYIOIHE YUCICHHOCTH
BUJIa B PETHOHE, JaHbI CBeJleHns 00 apeaine Buaa B Poccuu 1 0 pacnpocTpaneHuu B ycinoBusix OproBckoit obmacTy, a Tak-
e peKoMeHyeMas kareropust oxpansl. [IpencraBnennsli criicok Bkmouaet 2 Buaa (Clavaria zollingeri, Rhodotus pal-
matus) 13 KpacHOTo criucka HaXOISIIUXCS O] yrPO30i HCUS3HOBEHHUs BUOB MEKIyHApOJHOTO COI03a OXPaHbl IIPHPOIBI
(MCOII) u 3 Buna (Ganoderma lucidum, Grifola frondosa, Polyporus umbellatus), 3anecéunsie B KpacHyl0 KHUTY
Poccuiickoit ®enepannu (2008). Bunsl Aeruginoscyphus sericeus n Rhodotus palmatus yka3bIBalOTCSI BIEPBBIE
1utst OpIIoBCKOMH 00JIacTH.

KiroueBble coBa: MakpoOMHUIIETH, MUKOOHOTa, OXpaHa rpuOOB, HOBBIE HAXOAKH, penkue Buabl, CpenHepycckas Bo3-
BBILICHHOCTD, OpIIOBCKast 001acThb.
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Introduction

Fungi are integral components of natural ecosystems, being involved both in the decomposition
of dead plant organic matter and in the formation of mycorrhizal symbioses that largely determine
the dynamics and productivity of ecosystems. Studies of macromycetes in Oryol Region have been
scattered and sporadic for a long time. The first edition of the regional Red Data Book
(Krasnaia..., 2007) included only four basidiomycete species — Clavariadelphus pistillaris,
Cortinarius violaceus, Grifola frondosa, and Gyroporus cyanescens.

In 2008, targeted surveys of aphyllophoroid macromycetes, including polypores, clavari-
oids, hydnoids, as well as corticioid forms, were initiated. Special attention was paid to the
survey of forest ecosystems of the Orlovskoe Polesye National Park (Kotkova et al., 2009;
Kotkova et al., 2011; Volobuev et al., 2013), the Naryshkinskiy Nature Park (Volobuev,
2013 a), the Spasskoye-Lutovinovo Museum-Reserve (Volobuev, 2011) and other biologically
valuable and specially protected nature areas in Oryol Region. For the first time, 419 species
of this group of fungi, including species new to the Russian funga, Lindtneria panphyliensis
and Phanerochaete aculeata, were registered for the region (Volobuev, 2013 b). The results
of the 2008-2013 surveys covering all 24 administrative districts of Oryol Region were sum-
marized in the monograph by S. V. Volobuev (2015). The study of aphyllophoroid fungi
of the region is ongoing (Volobuev et al., 2020).

There have been no special studies of agaricoid fungi in Oryol Region. The results of observa-
tions on representatives of this group of basidiomycetes are summarized in the work
of V. I. Radygina et al. (2014). These data were later supplemented by the identification of a num-
ber of agarics new to Oryol Region (Bolshakov et al., 2020; Volobuev et al., 2020).

Wood-inhabiting ascomycetes were studied by E. S. Popov in 2012-2013 in the Orlovskoe
Polesye National Park in Znamensky District (Popov, 2013; Popov, Volobuev, 2014),
and in the broad-leaved forests in Bolkhovsky, Dmitrovsky, Mtsensky, and Shablykinsky Districts.

Materials and Methods
The material for this paper is based on the data obtained during the field work in Oryol Region
in 2008-2020, all available literary sources, and collections of the Mycological Herbarium
of the Komarov Botanical Institute of the RAS (LE) and the Mycological Collection
of the V. N. Khitrovo Herbarium of the Orel State University named after I. S. Turgenev (OHHI).
The nomenclature and the authors' names of the fungal taxa are given according to the «Index
Fungorumy» database (2021).

Results and discussion
An annotated list of 24 fungal species proposed for inclusion in the new edition of the Red Data
Book of Oryol Region is presented below. For each species the Latin name is given, followed by brief
characteristics of its biology and ecology, population-limiting factors in the region, data on the range
in Russia and on distribution in Oryol Region, as well as the recommended protection category.

Phylum Ascomycota

Aeruginoscyphus sericeus (Alb. et Schwein.) Dougoud (Hyaloscyphaceae, Helotiales) —
the species occurs in old-growth broad-leaved forests with oak. Saprotroph. It develops on half-
buried, deeply destroyed oak wood, on the inner surface of hollows at the butt of dead trunks,
and inside old stumps. The fruiting bodies grow scattered or in groups, sometimes quite numerous
(over 10 apothecia). The occurrence of the species is limited by its narrow substrate preferences
and the need for a regularly renewable substrate for development. European nemoral forest spe-
cies. In Russia the species is known in a number of regions of the European part (Popov, 2013;
Popov, Volobuev, 2014; Svetasheva et al., 2016), listed in the Red Data Book of Bryansk Region
(category 3) (Krasnaia..., 2016). In Oryol Region, it is found in Dmitrovsky District. The estimat-
ed threat category — 3. Rare species.
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Bulgaria inquinans (Pers.) Fr. (Phacidiaceae, Phacidiales) — the species occurs mainly in old-
growth spruce-broad-leaved and broad-leaved forests. Saprotroph or facultative pathogen, in vege-
tative state develops asymptomatically in host tissues. Fruiting bodies develop on bark-covered
dead and felled trunks and large branches of oak trees during the first two to three years after tree
death. The limiting factors are the narrow substrate specialization and the need for regularly re-
newable, large-sized oak deadwood for development. In Russia, the species is distributed in broad-
leaved and mixed forests of the European part, in the Caucasus and in the south of the Far East
(Krasnaia..., 2018). In Oryol Region, it was found in Znamensky District (Popov, Volobuev,
2014). The estimated threat category — 3. Rare species.

Holwaya mucida (Schulzer) Korf et Abawi (Tympanidaceae, Leotiales) — the species occurs
in river valleys and large ravines in humid spruce-broad-leaved and broad-leaved forests with
the linden trees in the stand. Saprotroph. Fruiting bodies develop on dead trunks and branches
of linden with preserved bark; rarely on other tree species (e.g. willow, rowan, ash). Limiting fac-
tors are the narrow substrate specialization and confinement to old-growth undisturbed forests,
high requirements for the stability of microclimatic conditions. Holarctic nemoral forest species.
In Russia the species is known in several regions of the European part and in the south of the Far
East (Krasnaia..., 2018; Popov, Volobuev, 2014). In Oryol Region, it was recorded in Znamensky
District (Popov, Volobuev, 2014). The estimated threat category — 3. Rare species.

Triblidium caliciiforme Rebent. (Triblidiaceae, Rhytismatales) — the species is mostly found
on the edges of oak groves, as well as on solitary old oaks. Saprotroph. Fruiting bodies develop
in bark cracks in large live oak trunks, mainly on the side protected from direct sunlight and with
apoorly developed cover of mosses and lichens. The occurrence of the species is limited
by its narrow substrate preferences, presumable weak competitiveness compared to mosses
and lichens, and high requirements for stable microclimatic conditions. European-American
nemoral forest species. In Russia the species is known in several regions of the European part
and the Caucasus (Magnes, 1997; Popov, Volobuev, 2014). In Oryol Region, it was registered
in Znamensky District (Popov, Volobuev, 2014). The estimated threat category — 3. Rare species.

Phylum Basidiomycota

Clavaria zollingeri Lév. (Clavariaceae, Agaricales) — the species inhabits meadows, abandoned
pastures and edges of forests as well as lawns in old parks and gardens. Soil-dwelling saprotroph,
with a preference for poor acidic soils and meadow communities with low grass cover and mosses.
The limiting factors are spring burning of dry grasses, grazing, ploughing and trampling, the effect
of which is increased by the ecological characteristics of the species and irregular fruiting. In Russia,
the species is reported in the forest zone of the European part, the Urals, and the Far East, but is rare
everywhere (Parmasto, 1965; Bolshakov et al., 2018). It is included in the IUCN Red List of protect-
ed species (category VU) (Jordal, Kautmanova, 2019) and the Red Data Books of Lipetsk (category
2) (Krasnaia..., 2014) and Tula (category 2) (Krasnaia..., 2010) Regions. In Oryol Region, it was
observed in the forest-steppe zone in Kolpnyansky District (Shiryaev, Volobuev, 2013; Volobuev,
2015). The estimated threat category — 2. Declining, vulnerable species.

Clavariadelphus pistillaris (L.) Donk (Clavariadelphaceae, Gomphales) — the species occurs
on soil in old-growth mixed coniferous-broad-leaved forests; it prefers rich carbonate loamy
or clayey soils and tends to forests with a minimal anthropogenic pressure. Limiting factors
are logging of old-growth forests, disturbance of forest litter, forest fires, compaction of soil cover,
including trampling. In Russia, the species is known in the forest zone of the European part,
the Caucasus, the Urals, Siberia, and the Far East, but it is rare everywhere (Parmasto, 1965);
it is included in the Red Data Books of Bryansk (category 2) (Krasnaia..., 2016), Kaluga (category
3) (Krasnaia..., 2015), Lipetsk (category 3) (Krasnaia..., 2014), and Kursk (category 3)
(Krasnaia..., 2017) Regions. In Oryol Region, it was found in Khotynetsky, Livensky and Sha-
blykinsky Districts (Krasnaia..., 2007; Shiryaev, Volobuev, 2013). The estimated threat category
— 2. Declining, vulnerable species.

56



Cortinarius violaceus (L.) Gray (Cortinariceae, Agaricales) — the species occurs on soil in de-
ciduous and mixed coniferous-broad-leaved forests. It forms ectomycorrhiza with birch trees. Lim-
iting factors are logging in deciduous and mixed forests, forest fires, and soil disturbance. In Rus-
sia, the species is known in the forest zone throughout the territory, but is rare everywhere
(Nezdoiminogo, 1996); it is listed in the Red Data Books of Kaluga (category 3) (Krasnaia...,
2015) and Lipetsk (category 3) (Krasnaia..., 2014) Regions. In Oryol Region, the species was
found in Orlovsky and Znamensky Districts (Radygina, 1997; Krasnaia..., 2007; Radygina et al.,
2014). The estimated threat category — 3. Rare species.

Ganoderma lucidum (Curtis) P. Karst. (Polyporaceae, Polyporales) — the species occurs
on dead standing and fallen trunks of larch and other conifers, also develops on hardwood, in hu-
mid old-growth coniferous and mixed forests. Saprotroph, causing white rot of wood. Limiting
factors are logging of old-growth forests and individual old trees, removal of large dead wood,
forest fires and collection of fruiting bodies. In Russia, the species is known in the forest zone
of the European part, the Caucasus, the Urals, Siberia and the Far East (Bondartseva, 1998), in-
cluded in the Red Data Book of the Russian Federation (category 3b) (Krasnaia..., 2008),
Red Data Books of Bryansk (category 3) (Krasnaia..., 2016), Kaluga (category 3) (Krasnaia...,
2015), Lipetsk (category 2) (Krasnaia..., 2014), Kursk (category 3) (Krasnaia..., 2017) Regions.
In Oryol Region, it was found in Novoderevenkovsky District (Volobuev, 2015). The estimated
threat category — 2. Declining, vulnerable species.

Gloiodon strigosus (Sw.) P. Karst. (Auriscalpiaceae, Russulales) — the species inhabits fallen
trunks of oak and other deciduous species (birch, willow, alder, aspen) in old-growth broad-leaved
and mixed forests. It prefers forests with a minimal anthropogenic impact. Saprotroph, causing
white rot of wood. The species needs large volumes of coarse woody debris and is sensitive to all
types of anthropogenic impact on its habitat, including logging and recreational use. In Russia,
the species is known mainly in the taiga zone of the European part, the Urals, Siberia, and the Far
East (Nikolaeva, 1961). In Oryol Region, the species was found in Khotynetsky and Trosnyansky
Districts (Kotkova et al., 2011; Volobuev, 2015). The estimated threat category — 3. Rare species.

Grifola frondosa (Fr.) Gray (Grifolaceae, Polyporales) — the species occurs on the roots of old
living, dying and dead oaks and at the base of large oak stumps in old-growth broad-leaved forests.
Saprotroph, which has a phytopathogenic activity, causing white rot of wood. Limiting factors
are logging of old-growth broad-leaved forests, old parks and individual oak trees, and collection
of fruiting bodies. In Russia, the species is known from the European part, the Caucasus, the Urals,
Siberia, and to the Far East (Bondartseva, 1998), it is listed in the Red Data Book of the Russian Fed-
eration (Category 3d) (Krasnaia..., 2008), Red Data Books of Bryansk (Category 1) (Krasnaia...,
2016), Kaluga (category 3) (Krasnaia..., 2015), Tula (category 3) (Krasnaia..., 2010), and Lipetsk
(category 2) (Krasnaia..., 2014) Regions. In Oryol Region, it was recorded in Mtsensky
and Trosnyansky Districts (Krasnaia..., 2007). The estimated threat category — 3. Rare species.

Gyroporus castaneus (Bull.) Quél. (Gyroporaceae, Boletales) — the species occurs on rich soils
in old-growth broad-leaved and mixed coniferous-broad-leaved forests. It forms ectomycorrhiza
with broad-leaved trees, especially oak. Limiting factors are logging of old-growth broad-leaved
forests, disturbance of soil cover, forest fires, and collection of fruiting bodies. In Russia, the spe-
cies is known in the European part, the Caucasus and the Far East, but it is rare everywhere.
It is included in the Red Data Books of Bryansk (Krasnaia..., 2016), Kaluga (Krasnaia..., 2015),
Tula (Krasnaia..., 2010), Lipetsk (Krasnaia..., 2014) and Kursk (Krasnaia..., 2017) Regions
(in all — category 3). In Oryol Region, it was found in Khotynetsky District (Radygina et al.,
2014). The estimated threat category — 3. Rare species.

Gyroporus cyanescens (Bull.) Quél. (Gyroporaceae, Boletales) — the species occurs on soil in
coniferous, deciduous and mixed forests, and it prefers rich, acidic soils. It forms ectomycorrhiza
with various wood species, both coniferous (spruce, pine) and deciduous (birch, linden, oak). Lim-
iting factors are logging, forest fires, recreational pressure, and collection of fruiting bodies.
In Russia, the species is known in the European part, the Caucasus, the Urals, Siberia and the Far

57



East, it is included in the Red Data Books of Kaluga (category 3) (Krasnaia..., 2015), Tula (cate-
gory 3) (Krasnaia..., 2010), Lipetsk (category 3) (Krasnaia..., 2014) and Kursk (category 4)
(Krasnaia..., 2017) Regions. In Oryol Region, it was recorded in Khotynetsky and Znamensky
Districts (Radygina, 1997; Krasnaia..., 2007; Radygina et al., 2014). The estimated threat category
— 3. Rare species.

Hericium coralloides (Scop.) Pers. (Hericiaceae, Russulales) — the species occurs on fallen and
dry standing trunks of birch and aspen, less often on other deciduous species, in old-growth decid-
uous and mixed forests; it prefers forests with an abundance of coarse woody debris. Saprotroph,
causing white rot of wood. Limiting factors are logging of old-growth forests and individual old
trees, removal of large dead wood, collection of fruiting bodies. In Russia, the species is known
in most regions of the European part, the Caucasus, the Urals, Siberia, and the Far East (Nikolae-
va, 1961), but is rare everywhere. It is listed in the Red Data Books of Bryansk (Krasnaia...,
2016), Kaluga (Krasnaia..., 2015), Tula (Krasnaia..., 2010), Lipetsk (Krasnaia..., 2014),
and Kursk (Krasnaia..., 2017) Regions (in all — category 3). In Oryol Region, it was recorded
in Znamensky District (Volobuev, 2015). The estimated threat category — 3. Rare species.

Hydnocristella himantia (Schwein.) R. H. Petersen (Lentariaceae, Gomphales) — the spe-
cies inhabits dead trunks and mossy bark of living oak trees, as well as develops on wood
of other broad-leaved tree species, sometimes shifting from woody substrate to forest litter, in
old-growth broad-leaved forests, preferring forests with a minimal anthropogenic pressure.
Saprotroph, causing white rot of wood. Limiting factors are removal of large woody debris,
logging of old-growth broad-leaved forests, and recreational pressure. In Russia, the species is
known in the southern taiga and broad-leaved forests of the European part, the Caucasus, the
Urals, Siberia and the Far East, it is listed in the Red Data Book of Bryansk Region (category
3) (Krasnaia..., 2016). In Oryol Region, it was found in Bolkhovsky, Dmitrovsky, Novo-
derevenkovsky, and Znamensky Districts (Volobuev et al., 2013; Volobuev, 2015). The esti-
mated threat category — 3. Rare species.

Metuloidea murashkinskyi (Burt) Miettinen et Spirin (Steccherinaceae, Polyporales) (Fig., a)
— the species inhabits dead trunks of oak and other deciduous species in humid old-growth for-
ests with large dead wood. Saprotroph, causing white rot of wood. Limiting factors include log-
ging in old-growth forests and other silvicultural treatments, removal of large dead wood,
and recreational use. In Russia the species is known in the European part, the Urals, Siberia,
and the Far East (Nikolaeva, 1961; Mukhin, 1993), but it is rare everywhere. In Oryol Region,
the species was recorded in Zalegoshchensky District (Volobuev, 2015). The estimated threat
category — 3. Rare species.

Fig. Basidiocarps of some fungal species proposed for the new edition of the Red Data Book of Oryol Region:
a — Metuloidea murashkinskyi (photo: S. V. Volobuev), b — Ramariopsis pulchella (photo: E. S. Popov),
¢ — Rhodotus palmatus (photo: S. V. Volobuev).

Puc. [1nogoBele Tena HEKOTOPBIX BUIOB IPUOOB, MPEIJIOKEHHBIX B HOBoE n3nanue KpacHoii kuuru OpinoBckoit obnactu:
a — Metuloidea murashkinskyi (poro: C. B. Bono6yeB), b — Ramariopsis pulchella (¢poto: E. C. IToros),
¢ — Rhodotus palmatus (¢poto: C. B. Bono0yes).
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Phellinidium ferrugineofuscum (P. Karst.) Fiasson et Niemeld (Hymenochaetaceae, Hy-
menochaetales) — the species develops on fallen trunks of spruce, sometimes pine, in old-
growth spruce forests and mixed spruce-broad-leaved forests, preferring coniferous forests
with a minimal anthropogenic pressure. Saprotroph, causing white rot of wood. Limiting fac-
tors are logging of old-growth coniferous and mixed forests, removal of large coniferous dead
wood, silvicultural activities. In Russia, the species is known in the taiga forests of the Euro-
pean part, the Urals, and Siberia (Bondartseva, Parmasto, 1986). In Oryol Region, the species
was recorded in Khotynetsky and Novoderevenkovsky Districts (Kotkova et al., 2009; Volo-
buev, 2012) which are located near the southern border of its range. The estimated threat cat-
egory — 3. Rare species.

Polyporus umbellatus (Pers.) Fr. (Polyporaceae, Polyporales) — the species develops on tree
roots or from the underground sclerotium, forming fruiting bodies on soil at the base of living
oak trunks and stumps in old-growth deciduous and mixed forests with oak. Saprotroph, which
exhibits phytopathogenic activity, causing white rot of wood. Limiting factors are logging
of old-growth forests and individual oak trees, forest fires, and collection of fruiting bodies.
In Russia, the species is known in the European part, the Caucasus, the Urals, Siberia,
and the Far East (Bondartseva, 1998). It is listed in the Red Data Book of the Russian Federa-
tion (Category 3d) (Krasnaia..., 2008) and Red Data Books of Bryansk (category 1)
(Krasnaia..., 2016), Kaluga (category 3) (Krasnaia..., 2015), Tula (category 3) (Krasnaia...,
2010), Lipetsk (category 3) (Krasnaia..., 2014), and Kursk (category 3) (Krasnaia..., 2017) Re-
gions. In Oryol Region, the species was found in Khotynetsky, Verkhovsky and Znamensky
Districts (Kotkova et al., 2009; Kotkova et al., 2011; Volobuev, 2014; Volobuev, 2015). The
estimated threat category — 3. Rare species.

Ramaria fennica (P. Karst.) Ricken (Gomphaceae, Gomphales) — the species occurs on rich
carbonate soils in mixed and broad-leaved forests, prefers forests with a minimal anthropogenic
pressure. It forms an ectomycorrhiza mainly with broad-leaved trees. Limiting factors are logging
in old-growth mixed and broad-leaved forests, forest fires, recreational use, and disturbance
of forest soils. In Russia, the species is known in the forest zone of the European part, the Urals,
Siberia, and the Far East; however, it is extremely rare everywhere (Parmasto, 1965; Shiryaev,
Volobuev, 2013; Shiryaev, 2020), it is listed in the Red Data Book of Tula Region (category 3)
(Krasnaia..., 2010). In Oryol Region, it was recorded in the forest-steppe zone in Verkhovsky Dis-
trict (Shiryaev, Volobuev, 2013). The estimated threat category — 3. Rare species.

Ramariopsis crocea (Pers.) Corner (Clavariaceae, Agaricales) — the species develops on na-
ked, clayey, less frequently sandy soils in deciduous forests and among shrubs in meadows
and pastures; it prefers habitats with a minimal anthropogenic impact. Saprotroph. Limiting factors
include spring burns of dry grasses, forest fires, soil disturbance including the result of trampling,
cattle grazing, and recreational use. In Russia, the species is known in the forest zone of the Euro-
pean part, the Urals, Siberia and the Far East; it is rare everywhere (Parmasto, 1965; Bolshakov
et al., 2020), included in the Red Data Book of Tula Region (Category 3) (Krasnaia..., 2010).
In Oryol Region, the species was found in the forest-steppe zone in Verkhovsky District (Shiryaev,
Volobuev, 2013). The estimated threat category — 3. Rare species.

Ramariopsis pulchella (Boud.) Corner (Clavariaceae, Agaricales) (Fig., b) — the species occurs
on exposed, rich, mineral soils in deciduous forests and among shrubs in grasslands and pastures;
it prefers habitats with a minimal anthropogenic impact. Saprotroph. Limiting factors include for-
est fires, spring burning of dry grasses, disturbance of soil cover, some of the factors are caused
by cattle overgrazing, trampling, and recreational use. In Russia, the species is distributed in the
forest zone of the European part, the Urals, Siberia, and the Far East, but is extremely rare every-
where (Parmasto, 1965; Bolshakov et al., 2016). It is listed in the Red Data Books of Kaluga (cat-
egory 2) (Krasnaia..., 2015) and Tula (category 2) (Krasnaia..., 2010) Regions. In Oryol Region,
it was found in the forest-steppe zone in Dolzhansky District (Shiryaev, Volobuev, 2013).
The estimated threat category — 2. Declining, vulnerable species.
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Rhizochaete sulphurina (P. Karst.) K.H. Larss. (Phanerochaetaceae, Polyporales) — the spe-
cies occurs on fallen trunks of aspen as well as other deciduous and coniferous species, in old-
growth deciduous and mixed forests. Saprotroph, causing white rot of wood. Limiting factors
are removal of coarse woody debris, logging of old-growth forests, and recreational use. In Russia,
the species is known to be based on single finds in the European part, the Urals, Siberia,
and the Far East (Kotkova et al., 2009; Shiryaev et al., 2010). In Oryol Region, the species was
recorded in Khotynetsky District (Kotkova et al., 2009; Kotkova et al., 2011). The estimated threat
category — 3. Rare species.

Rhodonia placenta (Fr.) Niemeld, K. H. Larss. et Schigel (Laricifomitaceae, Polyporales) —
The species inhabits fallen pine and spruce trunks in old-growth coniferous and mixed forests;
it prefers forests with a minimal anthropogenic impact. Saprotroph, causing brown rot of wood.
Limiting factors are logging of old-growth coniferous and mixed forests and removal of large co-
niferous dead wood. In Oryol Region it is distributed close to the southern border of the range.
Circumboreal species, rare in Europe (Ryvarden, Melo, 2017). In Russia, the species is known
from the taiga zone of the European part, the Urals, Siberia, and the Far East (Bondartseva, 1998).
In Oryol Region, the species was recorded in Znamensky District (Volobuev et al., 2013; Volo-
buev, 2015). The estimated threat category — 3. Rare species.

Rhodotus palmatus (Bull.) Maire (Physalacriaceae, Agaricales) (Fig., c) — the species occurs
on fallen trunks of elm, less often on other broad-leaved species, in old-growth humid broad-
leaved forests; it prefers forests with a minimal anthropogenic pressure. Saprotroph. Limiting fac-
tors are logging of old-growth broad-leaved forests, removal of dead broad-leaved species, first
of all elm, forest management activities, and forest fires. In Russia, the species is known in broad-
leaved forests of the European part, the Caucasus and the Far East, but it is rare everywhere
(Ir$énaité et al., 2019; Kovalenko, 1980). It is included in the IUCN Red List of Protected Species
(category NT) (Irsénaité et al., 2019) and Red Data Books of Bryansk (category 3) (Krasnaia...,
2016) and Kaluga (category 3) (Krasnaia..., 2015) Regions. In Oryol Region, it is found in Zna-
mensky District. The estimated threat category — 3. Rare species.

Skeletocutis odora (Sacc.) Ginns (Incrustoporiaceae, Polyporales) — the species develops
on fallen trunks of aspen and spruce; it has also been recorded on fallen branches of oak,
in humid old-growth aspen, spruce and mixed coniferous-broad-leaved forests; it prefers for-
ests with a minimal anthropogenic impact. Saprotroph, causing white rot of wood. Limiting
factors are logging in old-growth forests, removal of large dead wood, silvicultural activities,
and recreation pressure. Holarctic species is rare in the southern regions of Europe and more
common in the taiga-forest zone (Ryvarden, Melo, 2017). In Russia, the species is known
in the European part, the Urals, Siberia, and the Far East (Bondartseva, 1998). In Oryol Re-
gion, the species was found in Khotynetsky, Uritsky, and Znamensky Districts (Kotkova
et al., 2009; Kotkova et al., 2011; Volobuev, 2013 a; Volobuev, 2015). The estimated threat
category — 3. Rare species.

Conclusion

About 600 species of macromycetes are currently known to inhabit in Oryol Region. Twenty-
four species, including two species (Clavaria zollingeri, Rhodotus palmatus) from the IUCN Red
List of Threatened Species (Ir§énaité et al., 2019; Jordal, Kautmanova, 2019) and three species
(Ganoderma lucidum, Grifola frondosa, Polyporus umbellatus) from the Red Data Book
of the Russian Federation (Krasnaia..., 2008) are proposed for the new edition of the Red Data
Book of Oryol Region. It should be noted that the crucial importance in the conservation of fungi
as an integral component of terrestrial ecosystems is not only and not so much the preservation
of human-observed fungal fruiting bodies, but primarily the protection of habitats, including spe-
cies requirements for substrate, humidity, community structure and minimization of the anthropo-
genic factor. This also explains the need for new protected areas in the region.
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