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Abstract

Aim. Polypores are an integral part of forest ecosystems, but to date there
is no sufficient information on diversity and ecology of this group of
basidiomycetes in many mountain areas. The aim of this study is to reveal
species composition and characterize substrate preferences of poroid
fungi of the Gunib Plateau (the Republic of Dagestan, Northeast Caucasus,
Russia).

Material and Methods. All fungal specimens were collected by the authors
during field surveys in 2018-2020, which were carried out within pine,
birch, hornbeam, alder, aspen, and mixed forests as well as juniper
woodlands. The identification of fungi was performed predominantly by a
light microscopy techniques, but also by an analysis of the ITS1-5.85-ITS2
nrDNA to verify specimens from Postia caesia-species complex.

Results. A total of 73 species of poroid fungi from 43 genera and 7 orders
of the class Agaricomycetes (Basidiomycota) have been identified in the
territory of the Gunib Plateau within the Upper Gunib Nature Park. Among
them, there are 29 new species for the Republic of Dagestan, of which 11
species are cited for the Caucasus for the first time. An annotated species
list with detailed information on substrata, habitats, localities, and links to
herbarium specimens (LE) is provided.

Conclusion. The revealed species richness of polypores has expanded the
current knowledge on the mycobiota of the Gunib Plateau and its links
with plant communities. The range of leading genera (Antrodia s. |,
Ceriporia, Gloeophyllum, Phellinus s. |., Postia, Trametes s. |.) is
characteristic of the boreal zone and determined by the predominance of
Pinus kochiana forests in the surveyed area.

Key Words
Auriporia aurulenta, biodiversity, mountain habitats, Northeast Caucasus,
polypores, wood-inhabiting fungi.
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Pesiome

Llenb. TpyToBble rpubbl ABAAIOTCA HEOTbEM/IEMOM YACTblO JIECHbIX
3KOCUCTEM, HO HA CEroAHAWHWA AeHb AN MHOTUX TOPHbIX TEPPUTOPUNA
oTCcyTCTBYET MHOOpMauMA O pPasHoobpasvMuM M 3KONOTUM 3TOM rpynnbl
6asugnommnueToB. Lenb wuccnesoBaHUMAs — WMHBEHTapM3auMsa BUMAOBOMO
pa3Hoobpasna W BblABAEHME CyOCTPATHLIX MPEeAnoYTeHUN MNOPOUAHbIX
rpubos Ha TeppuTopuu nnato [yHW6 (LarectaH, CeBepo-BocToyHblii
KaBKas).

Marepman un metogbl. O6pasLbl rpnboB 6blIM cobpaHbl aBTOPamM B Xoae
nonesbix uccneposaHui B 2018-2020 rr., KOTOpble MPOBOAUAUCH
MapLpyTHbIM METOAOM B COCHOBbIX, 6epe3oBbiX, rPaboBbIX, 01bXOBbIX,
OCMHOBBIX M CMELLUAHHbIX JIecax, a TaKXe MOXKEBE/IOBbIX KPUBOJIECHAX.
NpoeHTuduKauma rpnboB npoBoAnaack NPEUMYLLECTBEHHO MeToZamMu
CBETOBOM MWKPOCKOMMMW, a TaKKe Ha ocHoBe aHanu3a ITS1-5.8S-1TS2
obnactm apAHK ana nposepku 0bpasuoB U3 Postia caesia-Kkomnaekca.
Pe3synbtatbl. Bcero Ha Tepputopumn nnato N'yHMO6 B NpUpOAHOM napke
«BepxHuit N'yHn6» naeHtTMduUumposaHo 73 BMaa NOpongHbIX rpmbos mns 43
poaoB 1 7 nopsaaKoB Knacca Agaricomycetes (Basidiomycota). Cpean HUX
29 HoBbIX BMAOB gna Pecnybavku [arectaH, M3 Kotopbix 11 Buaos
BnepBble YyKasaHbl Ans KaBKasa. MpuBeAeH aHHOTUPOBAHHBIN CMUCOK
BUOOB C noapobHoli MHbopmaumen o cybecTpatax, MecToobUTaHUSX,
MECTOHAXOXAEHUAX U HOMepax repbapHbIx 06pasLos (LE).

3aKnoueHue. BbifiBNeHHOe BUAOBOE pa3HOObpasve MopouaHbIX rpubos
pacwmMpuno coBpemeHHble 3HaHNA 0 MUKobKUoTe nnato NyHWb6 1 ee cBA3AX
C pactuTesnbHbIMK cooblecTBamu. CnekTp Beaylwmx pogos (Antrodia s. |.,
Ceriporia, Gloeophyllum, Phellinus s. |., Postia, Trametes s. |.) xapaktepeH
onAa  bopeanbHOW 30HbI WM onpegensetcA npeobnagaHnem  Ha
o0bcnenoBaHHOM TePPUTOPUM COCHOBBIX IecoB U3 Pinus kochiana.

Kniouesble cnosa
Auriporia aurulenta, 6nopa3sHoobpasune, ropHble sKocuctembl, Cesepo-
BocTouHbIV KaBKas, TpyTOBUKK, AepeBoobuTatoLme rpunbbl.

© 2021 AsTopbl. H02 Poccuu: 3Konozus, pazgumue. ITO CTaTbA OTKPLITOro AOCTyNa B COOTBETCTBUM C ycnosuamu Creative Commons
Attribution License, KoTopasa pa3pellaeT MCNO/b30BaHWE, PACNPOCTPaHEHME M BOCMPOU3BEAEHME HA NOOOM HOcUTene Npu ycioBUM

NPaBW/IbHOTO LUTUPOBAHUA OPUTMHANBHOW PaboTbl.
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INTRODUCTION

Poroid fungi (Agaricomycetes, Basidiomycota) are an
important non-taxonomic group of wood-inhabiting
macrobasidiomycetes; their common morphological
character is the poroid hymenophore. They play a
significant role in biomass recycling in forest ecosystems
[1], while forming ecological niches for other organisms.
Many species of poroid fungi are causative agents of stem
and root rot. Among species of poroid fungi are pathogens
of living trees [2; 3], as well as mycorrhizal species, which
form basidiomata on dead wood (e.g. among Sistotrema;
[4; 5]). Several species are bioindicators of forest areas
with a high conservation value, and a considerable number
of species possess bioactive compounds with diverse
biotechnological and pharmaceutical applications [1; 6].

The article summarizes the data on the species
diversity and ecological characteristics of poroid fungi
obtained by the authors [7-10] and supplemented with
information about new finds on the territory of the Gunib
Plateau (Dagestan).

The Gunib Plateau occupies the northwestern part
of Intramountain Dagestan, located in the northeast of the
Greater Caucasus. Plateau height ranges from 1400 to 2351
m above sea level and the total area is about 14.7 km? [11].

The plateau is particularly affected by a continental
climate [11]. The annual rainfall is 680 mm with a June-July
maximum. The average annual air temperature is +6.7°C.
The coldest month is January with an average monthly

temperature of -5.2°C while the average temperature of
the warmest month of August is +16.5°C. The period of
temperatures above zero lasts on average for 270 days
[10]. Relative humidity is 65%.

The plateau is drained by the shallow river Gunibka,
which receives mainly rain water [11].

In the flora of vascular plants of the Gunib plateau,
there are 657 species. The general vegetation cover of the
plateau consists of forest, meadow, mountain-steppe, and
mountain-xerophytic ~ communities  with  significant
participation of petrophytes [12]. The forests of the Gunib
Plateau are formed by Pinus kochiana, Betula litwinowii, B.
pendula and B. raddeana, with an admixture of Salix
caprea, Populus tremula, Carpinus betulus, Acer campestre,
Sorbus torminalis, Tilia cordata and other trees [10].

The aim of the study was to reveal species
composition and characterize substrate preferences of
poroid fungi (Agaricomycetes, Basidiomycota) of the Gunib
Plateau (the Republic of Dagestan, Northeast Caucasus).

MATERIAL AND METHODS

Specimens of wood-inhabiting fungi were collected in
accordance with the standard techniques [13; 14] in
September-October of 2018-2020 and May of 2019 on the
territory of the Gunib Plateau during a route survey of
forest ecosystems. The list of studied localities with
geographical coordinates and altitudes is presented in
Table 1.

Table 1. Geographical coordinates and altitudes of studied localities in the Gunib Plateau
Ta6auua 1. leorpadpuyeckme KOOPANHATbI U BbICOTbI HaZ YPOBHEM MOpPS 06CN1eA0BaHHbIX IOKAIMTETOB Ha NaaTo MNyHM6

Locality number Latitude Longitude Altitude
#1 42.40075° N 46.91889° E 1720 m
#2 42.403707° N 46.911382° E 1798 m
#3 42.403593° N 46.911264° E 1810 m
#4 42.409523° N 46.908526° E 1854 m
#5 42.409617° N 46.906868° E 1881 m
#6 42.409278° N 46.904450° E 1924 m
#7 42.409078° N 46.901189° E 1959 m
#8 42.407591° N 46.903117° E 1920 m
#9 42.404557° N 46.906402° E 1874 m
#10 42.403639° N 46.921271° E 1704 m
#11 42.404152° N 46.921312° E 1692 m
#12 42.404383° N 46.914534° E 1716 m
#13 42.403555° N 46.912575° E 1815 m
#14 42.410924° N 46.908791° E 1808 m
#15 42.409787° N 46.907016° E 1876 m
#16 42.410041° N 46.905304° E 1925 m
#17 42.412403° N 46.910023° E 1716 m
#18 42.411631° N 46.914462° E 1701 m
#19 42.405913° N 46.920473° E 1603 m
#20 42.396452° N 46.925452° E 1630 m
#21 42.394918° N 46.925022° E 1685 m
#22 42.394227° N 46.924735° E 1724 m
#23 42.395467° N 46.922518° E 1717 m
#24 42.397379° N 46.922712° E 1679 m
#25 42.396977° N 46.922749° E 1663 m
#26 42.395996° N 46.921136° E 1718 m
#27 42.395962° N 46.919903° E 1759 m
#28 42.393162° N 46.929143° E 1701 m
#29 42.392732° N 46.931507° E 1685 m
#30 42.392758° N 46.935123° E 1573 m
#31 42.391788° N 46.936204° E 1617 m
#32 42.390799° N 46.936711° E 1632 m
#33 42.39073°N 46.938541° E 1567 m
#34 42.404084° N 46.911848° E 1812 m
#35 42.40274° N 46.921363° E 1654 m
#36 42.405848° N 46.904889° E 1895 m
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Identification of the collected material was performed
using a LOMO Mikmed-6 microscope (magnifications 600x
and 1500x with oil immersion lens), a standard set of
chemicals (5% KOH, Melzer reagent, 0.1% cotton blue), and
modern monographs on polypores [15; 16]. The specimens
studied were deposited into the Mycological Herbarium of
the Komarov Botanical Institute of RAS (LE), Saint
Petersburg.

The analysis of the ITS1-5.85-ITS2 nrDNA was
applied to verify specimens from Postia caesia-species
complex [17]. DNA was amplified directly from dried
specimens with a Phire Plant Direct PCR Master Mix Kit
(Thermo Fisher Scientific, Lithuania). Amplification of the
ITS region was done using a primer pair ITS1F/ITS4B [18;

Table 2. Sequences used in this study

19]. PCR products were purified with a Fermentas Genomic
DNA Purification Kit (Thermo Fisher Scientific, Lithuania)
and sequenced on an ABI Prism 3500 Genetic Analyzer
(Applied Biosystems). Raw data were edited and assembled
in MEGA 6 [20]. A BLAST analysis was carried out at the
NCBI website [21].

Newly generated sequences (OK356489,
0OK356490) were deposited in GenBank. Additionally, 29 ITS
sequences were retrieved from GenBank [22] (Table 2).
Sequences were aligned with a MAFFT version 7 web tool
[23; 24] using the E-INS-1 option. Maximum Likelihood
(ML) analysis was performed in a IQ-TREE Web Server [25]
with 1000 ultrafast bootstrap replicates.

TaGnMu,a 2. HykneotnaHble nocneaoBaTeNbHOCTU, UCNOb30BaHHbIE B JAHHOM UCCNef0BaHNN

. GenBank . ..

Species accessions Specimen voucher Origin (country)
Antrodia pulvinascens Q700286 Pennanen 1532 (H) Finland
Postia alni MG137026 Vampola 12.10.1995 (H 7019137), isotype Slovakia
Postia alni MG137028 Larsson 18.09.2014 (O F-248173) Norway
Postia alni 0K356489 Volobuev 29.09.2019 (LE F-334625) Russia
Postia auricoma MG137040 Niemela 8310 (H 6014002), holotype Finland
Postia auricoma MG137042 Spirin 4586 (H) Russia
Postia bubalina MW182172 Cui 16976 China
Postia bubalina MW182173 Cui 16985 China
Postia caesia MG137045 Schuster 51 (LY BR-6776), neotype Germany
Postia caesia MG137047 Miettinen 14133 (H) United Kingdom
Postia caesiosimulans MG137054 Miettinen 16976,1 (H 7008645), epitype USA
Postia caesiosimulans MG137056 Miettinen 17075 (H) USA
Postia cyanescens MG137067 Miettinen 13602 (H 6014001), holotype Finland
Postia cyanescens MG137071 Miettinen 15919,2 (H) Spain
Postia glauca MG137078 Spirin 5317 (H 7008648), holotype Russia
Postia glauca MG137079 Miettinen 10567 (H) China
Postia luteocaesia MG137091 Rivoire 2605 (LY) France
Postia magna KC595944 Miettinen 10634 (H 7008643), holotype China
Postia magna MW182180 Cui 16983 China
Postia mediterraneocaesia KX900886 LY BR 4274 France
Postia populi MG137092 Miettinen 17043 (H 7008644), holotype USA
Postia populi MG137097 Niemeld 8379 (H 6007874) Finland
Postia simulans MG137103 Niemela 8846 (H 6034704), epitype Finland
Postia simulans MG137110 Miettinen 20422 (H) Finland
Postia simulans MG137112 Spirin 4386 (H) Russia
Postia subviridis MG137120 Spirin 8774a (H) USA
Postia tenuis KX900885 Cui 10788 China
Postia tenuis KX900884 Dai 12974 China
Postia yanae MG137121 Kotiranta 27454 (H 7034942), holotype Russia
Postia yanae MG137122 Kotiranta 27606 (H) Russia
Postia yanae 0K356490 Volobuev 06.10.2018 (LE F-334630) Russia

RESULTS AND DISCUSSION

As a result of the 3-year long field survey in forests of the
Gunib Plateau, 73 species of poroid fungi from 43 genera
and 7 orders (Agaricomycetes, Basidiomycota) have been
registered. Among them, there are 29 new species for the
Republic of Dagestan, of which 11 species are cited for the
Caucasus for the first time. Species new to the Caucasus
are Antrodia minuta, Antrodiella ichnusana, Cartilosoma
ramentaceum, Ceriporia torpida, Kneiffiella abdita, Postia
alni, P. lateritia, P. leucomallella, P. yanae, Sistotrema
alboluteum, S. muscicola.

New locations of Auriporia aurulenta were noted, a
rare species protected in the Republic of Dagestan [26], as
well as a number of Eurasian rare taxa (Ceriporia torpida,
Kneiffiella abdita, Sistotrema alboluteum).

The Gunib record of Postia yanae is extremely
remarkable, since the species has previously been known
only from Eastern Siberia [17]. The identification based on
microscopic features is confirmed by 99% similarity of the
ITS nrDNA sequences and a phylogenetic analysis (Fig. 1).
Our find of the species has common ecological characters
with the Siberian collections being a coniferous-dwelling
fungus in mountain forest ecosystems.

Based on results of the ML analysis of ITS nrDNA,
the following combination in the genus Postia is
introduced:

Postia bubalina (B.K. Cui & Shun Liu) lvanushenko &
Volobuev comb. nova (MB841410).

Basionym: Cyanosporus bubalinus B.K. Cui & Shun
Liu, Frontiers in Microbiology 12 (no. 631166): 5 (2021)
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JMG137054 Postia caesiosimulans USA
MG137066 Postia caesiosimulans USA
MG137067 Postia cyanescens Finland
MG137071 Postia cyanescens Spain
In;MGrS?’DQz Postia populi USA
_-;MGIB'.?DQ? Pastia populi Finland
OK356489 Postia alni Russia
-J_MG13?023 Postia alni Norway
iMGw.‘fuzs Postia aini Slovakia
MG137121 Postia yanae Russia
.-,J MG137122 Postia yanae Russia
IDKJ&G&QO Postia yanae Russla

-MG137081 Postia juteocaesia France

MG137112 Postia simulans Russia

B5|MG137103 Posltlia simulans Finland

MG137110 Postia simulans Finland

- KX800884 Postia tenuis China

) .|Kxgnnna5 Postia tenuis China
MG137040 Postia auricoma Finland
‘M(}]Z?{}JZ Postia auricoma Russia
— E—K)(QDOB&G Postia medilerraneocaesia France
L MG137120 Postia subviridis USA

‘MG13?045 Postia caesia Germany

MG137047 Postia caesia United Kingdom
o4

MG137078 Postia glauca Russia
o

%MGL'H'DTQ Postia glauca China

~MW182172 Fostia bubalina China
MW182173 Postia bubalina China

KC595944 Postia magna China

a5
‘_MWW'A‘IS{} Postia magna China

0.04

JAQT00286 Antrodia pulvinascens

Figure 1. The Maximum Likelihood tree illustrating the phylogeny of Postia species, based on ITS sequence dataset

Ultrafast bootstrap values (%) not less than 75 are shown above the branches. Sequence accession numbers (GenBank)

are indicated before species names. The sequences obtained in this study are written in bold

PucyHok 1. [lepeBo, NOCTPOEHHOE METOLOM MaKCMMaAbHOTO NPaBaonoaobus n unntoctTpupytowee GuaoreHnio BUA0B
Postia, Ha ocHoBe ITS-nocnegoBaTenbHOCTEN. 3HaveHus ultrafast bootstrap (He meHee 75%) nokasaHel Had éemeamu. Homepa
nocnedosamensHocmeli (8 6a3e daHHbIx GenBank) omob6paHHbIX MAKCOHO8 yKa3aHbl reped 8Ud08bIMU HA38AHUAMU. MUPHLIM WPUPMOM
8bl0esieHbl Ha38AHUA HYKAe0MUOHbIX nocaedosamesibHocmed, MosyvYeHHbIX 8 OQHHOM UCC1ed08aHuU

The highest species richness was registered within the
genera Antrodia s. |. (with Amyloporia and Cartilosoma) (5
species), Ceriporia (5 species), Gloeophyllum (4 species),
Phellinus s. . (with Fomitiporia, Fuscoporia, Phellinopsis) (8
species), Postia (7 species), Trametes s. |. (with Lenzites and
Pycnoporus) (8 species). This spectrum of leading genera is
characteristic of the boreal zone and is determined by the
predominance of pine forests with Pinus kochiana in the
surveyed area.

Most of fungal species were found on wood of
Betula spp., including Betula litwinowii, B. pendula and B.
raddeana (34 species), and Pinus kochiana (26 species).
Irpex lacteus recorded on six tree species had the widest
host range (Alnus, Betula, Carpinus, Juniperus, Pinus,
Populus). Eleven species of xylotrophic fungi were
associated with living trees, including three species
exhibiting facultative phytopathogenic activity (Fomes
fomentarius, Fomitopsis betulina, Phellinopsis conchata).

The list of species is provided below with data on
localities, occupied substrata, types of habitat and
herbarium numbers of specimens examined. The
nomenclature of fungal taxa follows the Index Fungorum
(2021) [27]. The species new to the Republic of Dagestan
are marked with “!” and new to the Caucasus — with “I1”.

Annotated list of species

AGARICALES

| Porotheleum fimbriatum (Pers.) Fr. - #5, #1: on fallen
trunks of Betula spp. and on fallen branches of Pinus
kochiana in herb-rich birch forests (LE F-334622).

CANTHARELLALES

Il Sistotrema alboluteum (Bourdot & Galzin) Bondartsev &
Singer — #16: on fallen trunk of Pinus kochiana in herb-rich
pine-dominated forest (LE F-334636). The species has a
scattered distribution in Europe [16], growing on very
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rotten wood and plant remnants mainly in moist broadleaf
and mixed deciduous-coniferous forests. The Gunib find of
S. alboluteum seems to be corresponding to a suitable
humidity and low anthropogenic pressure in the forests of
the Plateau.

Il Sistotrema muscicola (Pers.) S. Lundell - #5: on
fallen trunk of Betula sp. in herb-rich birch forest (LE F-
334637).

GLOEOPHYLLALES

| Gloeophyllum abietinum (Bull.) P. Karst. - #8: on fallen
trunk of Pinus kochiana in herb-green-moss pine-
dominated forest with birch (LE F-334599).

Gloeophyllum protractum (Fr.) Imazeki - #8: on
fallen trunk of Pinus kochiana in herb-green-moss pine-
dominated forest with birch (LE F-334598).

Gloeophyllum sepiarium (Wulfen) P. Karst. — #32:
on fallen branches of Pinus kochiana in green-moss pine-
dominated forest (LE F-334601).

Gloeophyllum trabeum (Pers.) Murrill - #35: on
timber wood of Pinus kochiana (LE F-334600).

HYMENOCHAETALES

| Fomitiporia punctata (P. Karst.) Murrill - #11, #23: on
living trees of Salix caprea in herb-rich pine-dominated
forest with birch and herb-rich birch forest with pine (LE F-
334615).

Fuscoporia contigua (Pers.) G. Cunn. — #28: on
fallen branches of Carpinus betulus in herb-rich aspen
forest with hornbeam (LE F-334611).

Fuscoporia ferruginosa (Schrad.) Murrill — #2, #5:
on fallen trunk and branches of Betula sp. in herb-rich birch
forests (LE F-334616).

Inonotus obliquus (Fr.) Pilat - #2: on living tree of
Betula sp. in herb-rich pine-dominated forest with birch (LE
F-334604).

Il Kneiffiella abdita Riebesehl & Langer — #16, #19:
on fallen trunks of Pinus kochiana in herb-rich pine-
dominated forest and herb-fern birch forest with alder (LE
F-334605). This species is known from a few countries in
Europe, otherwise known in East Asia and North America
[15], but extremely rare everywhere. In Russia, K. abdita
has only been registered in seven regions, namely in Komi
Republic and Leningrad Region, being included in the
regional Red Data Books [28; 29], as well as in Oryol Region
[30; 31], Rostov Region [32], Tver Region [33], Sverdlovsk
Region [34], and Novosibirsk Region [35].

Oxyporus corticola (Fr.) Ryvarden — #28: on fallen
trunk of Populus tremula in herb-rich aspen forest with
hornbeam (LE F-3346009).

Phellinopsis conchata (Pers.) Y.C. Dai - #7, #1: on
fallen trunk of Betula sp. and on living tree of Salix caprea
in herb-green-moss pine-dominated forest and herb-rich
birch forest (LE F-334610).

| Phellinus laevigatus (P. Karst.) Bourdot & Galzin —
#9: on dead standing tree of Betula sp. in herb-green-moss
birch forest with pine (LE F-334612).

I Phellinus lundellii Niemela — #8: on fallen trunk of
Betula sp. in herb-green-moss pine-dominated forest with
birch (LE F-334613).

Phellinus nigricans (Fr.) P. Karst. — #2: on living tree
of Betula sp. in herb-rich birch forest (LE F-334614).

Phellinus tremulae (Bondartsev) Bondartsev & P.N.
Borisov — #24: on living tree of Populus tremula in herb-rich
aspen forest (Fig. 2).

Py -_‘ § ; J 'Y J
Figure 2. Basidiocarp of Phellinus tremulae (not documented by voucher). Photo S.V. Volobuev

¥

PucyHok 2. basmanoma Phellinus tremulae (06pasey, He cobpaH). doTo C.B. Bonobyesa

I Phylloporia ribis (Schumach.) Ryvarden - #33: on living
stem of Euonymus verrucosus in herb-fern aspen forest
with pine (LE F-334617).

| Sidera lenis (P. Karst.) Miettinen - #6, #16: on
fallen trunks of Pinus kochiana in herb-rich pine-dominated
forest and herb-green-moss pine-dominated forest (LE F-
334634).

Sidera vulgaris (Fr.) Miettinen — #4: on fallen trunk
of Pinus kochiana in herb-rich pine-dominated forest (LE F-
334635).

Trichaptum fuscoviolaceum (Ehrenb.) Ryvarden —
#9: on fallen branches of Pinus kochiana in herb-rich birch
forest with pine (LE F-334646).

Xylodon flaviporus (Berk. & M.A. Curtis ex Cooke)
Riebesehl & Langer — #3, #4, #5: on fallen trunk and
branches of Betula spp. in herb-rich birch forests (LE F-
334632).

Xylodon raduloides Riebesehl & Langer — #3, #28:
on fallen trunk of Betula sp. and on dry attached branches
of Carpinus betulus in herb-rich birch forest and herb-rich
aspen forest with hornbeam (LE F-334633).
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POLYPORALES
Amyloporia sinuosa (Fr.) Rajchenb., Gorjon & Pildain — #5,
#6, #7, #8, #15, #95, #23, #27, #30: on fallen trunks of Pinus
kochiana and Betula spp. in herb-green-moss pine-
dominated forests, herb-green-moss pine-dominated
forests with birch, herb-rich pine-dominated forest, herb-
rich pine-dominated forest with birch and hornbeam and
herb-rich birch forest (LE F-334581, LE F-334582, LE F-
334583).

I Amyloporia xantha (Fr.) Bondartsev & Singer —
#14: on fallen branches of Pinus kochiana in herb-green-
moss pine-dominated forest with birch (LE F-334584).

Il Antrodia minuta Spirin — #28: on fallen trunk and
branches of Populus tremula in herb-rich aspen forest with
hornbeam (LE F-334577, LE F-334578).

| Antrodia serialis (Fr.) Donk - #34: on fallen
branches of Pinus kochiana in herb-rich pine-dominated
forest with birch (LE F-334580).

Il Antrodiella ichnusana Bernicchia, Renvall & Arras
- #18: on dry attached branches of Alnus incana in herb-
fern birch forest with alder (LE F-334585).

| Aurantiporus fissilis (Berk. & M.A.Curtis) H.Jahn ex
Ryvarden - #153: on living tree of Betula sp. in herb-rich
birch forest (LE F-334586).

Auriporia aurulenta A. David, Torti¢ & Jeli¢ - #8,
#23, #26: on fallen trunks of Pinus kochiana in herb-green-
moss pine-dominated forest (LE F-334587, LE F-334589)
(Fig. 3).

e

Figure 3. Basidiocarp of Auriporia aurulenta (LE F-334589). Photo Yu.Yu. Ivanushenko

¥

PucyHok 3. basuanoma Auriporia aurulenta (LE F-334589). ®oTo 10.10. MBaHyweHKo

Bjerkandera adusta (Willd.) P. Karst. - #12, #31: on stump
of Betula sp. and on dead standing tree of Populus tremula
in herb-fern birch forest and herb-green-moss aspen forest
(LE F-334588).

Il Cartilosoma ramentaceum (Berk. & Broome)
Teixeira — #9: on fallen trunk of Pinus kochiana in herb-rich
birch forest with pine (LE F-334579).

| Ceriporia aurantiocarnescens (Henn.) M. Pieri & B.
Rivoire - #12: on stump of Betula sp. in herb-fern birch
forest (LE F-334590). The species was previously known for
the Caucasus only from Georgia [36].

Ceriporia bresadolae (Bourdot & Galzin) Donk — #6,
#25, #32: on fallen trunks and branches of Pinus kochiana
in green-moss pine-dominated forest, herb-green-moss
pine-dominated forest, herb-green-moss pine-dominated
forest with birch (LE F-334590).

| Ceriporia purpurea (Fr.) Donk — #11: on dry
attached branch of Salix caprea in herb-rich pine-
dominated forest with birch (LE F-334591).

Il Ceriporia torpida Spirin & Miettinen - #17: on
fallen branches of Alnus incana in floodplain alder forest
(LE F-334592). The first Russian finds of this species were
registered in the European part of Russia as a result of
xylotrophic pathogenic fungi inventory studies in orchards
[37]. Our record of C. torpida on the Gunib Plateau is the
first collection in the Caucasus and has been proved by

both a microscopic study and an analysis of the ITS nrDNA
sequence (unpublished data).

Ceriporia viridans (Berk. & Broome) Donk - #13,
#23: on fallen trunks of Betula spp. in herb-rich birch forest
and herb-rich birch forests with pine (LE F-334593).

Cerrena unicolor (Bull.) Murrill — #5: on fallen trunk
of Betula sp. in herb-rich birch forest (LE F-334594).

Daedaleopsis confragosa (Bolton) J. Schrot. — #1: on
living tree of Salix caprea in herb-rich birch forest (LE F-
334596).

Daedaleopsis tricolor (Bull.) Bondartsev & Singer —
#2: on fallen trunk of Salix caprea in herb-rich birch forest
(LE F-334595).

| Diplomitoporus flavescens (Bres.) Domanski — #36:
on dry standing tree of Pinus kochiana in herb-green-moss
pine-dominated forest (LE F-334648).

Fomes fomentarius (L.) Fr. — #12, #14, #17, #19: on
dry standing trees and fallen trunks of Alnus incana and
Betula sp., on living tree of Salix caprea in herb-rich birch
forests, herb-rich pine-dominated forest with birch and
floodplain alder forest with birch and hornbeam.

Fomitopsis betulina (Bull.) B.K. Cui, M.L. Han & Y.C.
Dai — #17: on dry standing trees, fallen trunks and branches
of Betula spp., on living tree of Betula raddeana in herb-
rich pine-dominated forest, herb-rich pine-dominated
forest with birch, herb-fern birch forest, floodplain alder
forest.
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Figure 4. Basidiocarps of Fomitopsis betulina (not documented by voucher). Photo S.V. Volobuev

/

PucyHok 4. basmanombl Fomitopsis betulina (o6pa3eu, He cobpaH). ®oTo C.B. Bonobyesa

Fomitopsis pinicola (Sw.) P. Karst. — #18: on fallen trunks of
Alnus incana, Betula sp., Carpinus betulus in herb-rich pine-
dominated forest with birch and floodplain alder forest
with birch and hornbeam.

Funalia trogii (Berk.) Bondartsev & Singer — #24,
#28: on fallen trunk and branches of Populus tremula in
herb-rich aspen forest and herb-rich aspen forest with
hornbeam (LE F-334640).

Ganoderma applanatum (Pers.) Pat. - #2, #34: on
stump of Betula sp. and on dead standing tree of Salix
caprea in herb-rich birch forest and herb-rich birch forest
with pine (LE F-334597).

Irpex lacteus (Fr.) Fr. - #2, #6, #8, #9, #17, #20, #22,
#24: on stump of Betula sp., on fallen trunks and branches
of Alnus incana, Betula spp., Carpinus betulus, Pinus
kochiana, Populus tremula, on dry attached branches of
Juniperus oblonga in floodplain alder forest, herb-rich
aspen forest, herb-rich birch forest with hornbeam, herb-
rich birch forest with pine, herb-green-moss pine-
dominated forest, herb-rich pine-dominated forest with
birch (LE 314757).

Lentinus arcularius (Batsch) Zmitr. — #1, #9, #11: on
fallen trunk and branches of Betula sp. and on fallen trunk
of Salix caprea in herb-rich birch forest, herb-rich birch
forest with pine and herb-rich pine-dominated forest with
birch (LE F-334618).

Lentinus brumalis (Pers.) Zmitr. - #5, #8, #9: on
fallen trunk and branches of Betula sp. in herb-rich birch
forest, herb-green-moss pine-dominated forest with birch
and herb-rich birch forest with pine (LE F-334620).

Lenzites betulina (L.) Fr. — #9: on fallen trunk of
Salix caprea in herb-green-moss birch forest with pine (LE
F-334606).

Lenzites warnieri Durieu & Mont. — #9: on fallen
trunk of Betula sp. in herb-rich birch forest with pine (LE F-
334607).

Meruliopsis taxicola (Pers.) Bondartsev — #7, #10:
on fallen trunk, fallen and dry attached branches of Pinus
kochiana in herb-green-moss pine-dominated forests and
herb-rich pine-dominated forest with birch (LE F-334602).

Picipes badius (Pers.) Zmitr. & Kovalenko - #10: at
the base of living tree of Betula sp. in herb-rich pine-
dominated forest with birch (LE F-334619) (Fig. 5).

Figure 5. Basidiocarps oi‘.Picipes badius (LE F-334619). Photo S.V. Volobuev
PucyHok 5. basuanomsl Picipes badius (LE F-334619). ®oto C.B. Bonobyesa
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I Polyporus leptocephalus (Jacq.) Fr. — #9: on fallen trunk of
Betula sp. in herb-green-moss birch forest with pine (LE F-
334621).

Il Postia alni Niemeld & Vampola - #21, #28: on
fallen branches of Populus tremula and Tilia cordata in
herb-rich aspen forest with hornbeam and herb-rich birch
forest with hornbeam (LE F-334624, LE F-334625).

Postia caesia (Schrad.) P. Karst. — #6: on fallen trunk
of Pinus kochiana in herb-green-moss pine-dominated
forest (LE F-334608).

| Postia hibernica (Berk. & Broome) Jilich - #9: on
fallen trunk of Pinus kochiana in herb-green-moss birch
forest with pine (LE F-334626). The species was previously
known for the Caucasus only from Iran [38; 39].

Postia lactea (Fr.) P. Karst. — #1: on fallen branches
of Juniperus oblonga in herb-rich birch forest (LE 314760).

Il Postia lateritia Renvall — #6, #26: on fallen trunks
of Pinus kochiana in herb-green-moss pine-dominated
forests (LE F-334627).

Il Postia leucomallella (Murrill) Jilich — #8, #31: on
fallen trunks and branches of Pinus kochiana in herb-green-

moss pine-dominated forest and herb-green-moss pine-
dominated forest with birch (LE F-334628).

Il Postia yanae Miettinen & Kotir. - #8: on fallen
trunk of Pinus kochiana in herb-green-moss pine-
dominated forest with birch (LE F-334630). Based on a
megablast search of NCBI GenBank nucleotide database
[21; 22], the ITS sequence had highest similarity to Postia
yanae (voucher Heikki Kotiranta 27879 (H 7036282),
GenBank MG137125; Identities = 730/732 (99 %), no gaps),
P. yanae (voucher Heikki Kotiranta 27606 (H), GenBank
MG137122; Identities = 729/731 (99 %), no gaps) and P.
yanae (voucher Heikki Kotiranta 27677 (H), GenBank
MG137123; Identities = 728/730 (99 %), no gaps).

I Pycnoporus cinnabarinus (Jacq.) P. Karst. — #5, #9,
#26: on fallen trunks and branches of Betula spp. in herb-
rich birch forest, herb-rich birch forest with pine and herb-
green-moss pine-dominated forest with birch (LE F-334631)
(Fig. 6).

Skeletocutis amorpha (Fr.) Kotl. & Pouzar — #8, #23,
#25: on fallen trunks of Pinus kochiana in herb-green-moss
pine-dominated forest and herb-green-moss pine-
dominated forest with birch (LE F-334638) (Fig. 7).

Figure 6. Basidiocarp of Pycnoporus cinnabarinus (LE F-334631). Photo Yu.Yu. Ivanushenko

PucyHok 6. basuanoma Pycnoporus cinnabarinus (LE F-334631). ®oTo H0.10. MBaHyweHKo

Figure 7. Basidiocarps of Skeletocutis amorpha (LE F-334638). Photo S.V. Volobuev
PucyHok 7. basnanomsl Skeletocutis amorpha (LE F-334638). ®oTo C.B. Bonobyesa
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Trametes hirsuta (Wulfen) Lloyd - #9: on fallen trunk of
Betula sp. in herb-rich birch forest with pine (LE F-334641).

Trametes ljubarskyi Pilat - #9: on timber wood of
Pinus kochiana (LE F-334639).

Trametes ochracea (Pers.) Gilb. & Ryvarden — #2:
on dry fallen trunk of Betula sp. in herb-rich birch forest
with pine (LE F-334642).

Trametes pubescens (Schumach.) Pilat - #2, #5: on
dead standing tree and fallen trunk of Betula sp. in herb-

rich birch forest and herb-rich birch forest with pine (LE F-
334643).

Trametes versicolor (L.) Lloyd — #9, #12: on fallen
trunks of Betula sp. in herb-rich birch forest with pine and
herb-fern birch forest (LE F-334644).

I Tyromyces kmetii (Bres.) Bondartsev & Singer —
#5, #8, #23: on fallen trunks and branches of Betula spp. in
herb-rich birch forest, herb-rich birch forest with pine and
herb-green-moss pine-dominated forest (LE F-334647)
(Fig. 8).

Figure 8. Basidiocarps of Tyromyces kmetii (LE F-334647). Photo S.V. Volobuev
PucyHok 8. basmanombl Tyromyces kmetii (LE F-334647). ®oTo C.B. Bonobyesa

RUSSULALES

Heterobasidion annosum (Fr.) Bref. — #15, #25, #26, #29: on
fallen trunks of Pinus kochiana and Betula sp., on stump of
Pinus kochiana, on dead standing tree of Juniperus oblonga

in herb-green-moss pine-dominated forest, herb-green-
moss pine-dominated forest with birch and herb-rich
hornbeam forest with pine and birch (LE 314755, LE F-
334603) (Fig. 9).

Figure 9. Basidiocarps of Heterobasidion annosum (LE F-334603). Photo Yu.Yu. Ivanushenko
PucyHok 9. basuanombl Heterobasidion annosum (LE F-334603). ®oTo tO.10. MBaHyLweHKo

TRECHISPORALES
Porpomyces mucidus (Pers.) Julich — #21: on fallen
branches of Betula sp. in herb-rich birch forest with
hornbeam (LE F-334623).

| Trechispora candidissima (Schwein.) Bondartsev &
Singer — #15: on fallen branches of Pinus kochiana in herb-
green-moss pine-dominated forest with birch (LE F-
334645).

CONCLUSION

The revealed species richness of polypores has expanded
the current knowledge on the mycobiota of the Gunib
Plateau and its links with plant communities. The vast
majority of the species identified (65 species, 89%) are
xylosaprotrophs developing on dead wood of fallen trunks
and branches. Poroid fungi, having a rich complex of
lignocellulolytic enzymes, ensure the stability of the cycle
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of biogenic elements in forest ecosystems, and at the same
time, are a sensitive indicator of anthropogenic changes in
the nature environment. Further studies of poroid fungi in
the Gunib Plateau should be aimed at assessing their
indicator and conservation value.
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