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New data on species richness and ecology of lignicolous aphyllophoroid fungi (Agaricomycetes, Basidiomycota)
inhabiting the old-growth mesic broad-leaved forest of the Kaluzhskie Zaseki State Nature Reserve (Central
Russian Upland, European part of Russia) is presented. A list of 46 species new to Kaluga Region is annotated
with data on occupied woody substrates, collection numbers of herbarium specimens and brief distributional
notes. Among them Thanatephorus ochraceus is a new species to the European part of Russia, Athelia
cystidiolophora, Leucogyrophana sororia, Phlebia subulata, Skeletocutis kuehneri, Steccherinum pudorinum, and
Tomentella lapida are registered for the first time for the Central Russian Upland. New localities of rare and
little-known in Europe species, such as Aporpium macroporum, Hyphoderma incrustatum, Kneiffiella abdita,
Peniophorella clavigera, Riopa metamorphosa, Sistotrema porulosum, and Yuchengia narymica, are revealed.
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INTRODUCTION

Aphyllophoroid fungi unite a diverse group of non-
gilled macrofungi from the phylum Basidiomycota. Be-
ing predominantly wood-inhabiting organisms they are
presented by wood decomposers, including both sapro-
trophs and xylopathogens, but also by litter decayers and
ectomycorrhizal species (Kotiranta et al., 2009). As xy-
lotrophs, aphyllophoroid fungi determine the intensity of
the biospherically important process of dead wood de-
composition, the carbon cycle and, consequently, the dy-
namics of forest ecosystems, including their species rich-
ness (Stokland et al., 2012). The strong preference of some
wood-inhabiting fungi for old-growth forest patches led
to the suggestion that these fungi could be used as indica-
tors of a forest’s conservation value (Heilmann-Clausen
et al., 2017). The coniferous forests of Fennoscandia and
European beech forests are much better studied in this re-
spect (Kotiranta, Niemeld, 1996; Christensen et al., 2004;
Halme et al., 2017, etc.). At the same time, the species di-
versity of aphyllophoroid fungi in the broad-leaved forests
of Eastern Europe, and in particular in the territory of the
Central Russian Upland, is still underestimated. More-
over, there are large gaps in knowledge of fungal distri-
bution and their ecology, including substrate and habitat
requirements. Descriptive and inventory studies of mac-
rofungi therefore retain their relevance to the present time.

Kaluga Region belongs to the regions of the European
Russia for which less than 200 aphyllophoroid fungi species
are registered to date. The review on the history of the stud-
ies on these basidial fungi in Kaluga Region contains data
on 164 species revealed for the region (Volobuev, Bolshakov,
2016). Later, additions to the aphyllophoroid fungi diversity
were published in the first article of the series “New species
for regional mycobiotas of Russia” (Bolshakov et al., 2016)
and the article on the polypore fungi findings from the
Kaluzhskie Zaseki State Nature Reserve (Volobuev, 2022).
In total, among 183 species known for Kaluga Region, 96
aphyllophoroid fungi species are currently recorded for the
Kaluzhskie Zaseki State Nature Reserve, and 116 species for
the Ugra National Park, respectively.

The aim of this study is to present new data on the
species diversity and ecology of aphyllophoroid fungi
distributed in still insufficiently explored broad-leaved
forests of the Central Russian Upland and Eastern Eu-
rope within the Kaluzhskie Zaseki State Nature Reserve.

MATERIALS AND METHODS

The field work was carried out in August of 2020 on
the Kaluzhskie Zaseki State Nature Reserve (Kalu-
ga Region) situated in the broad-leaved forest zone
of the European part of Russia (Smirnova et al., 2017,
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Safronova, Yurkovskaya, 2018); the geographical coor-
dinates of the Reserve are 53.5—53.9 °N, 35.6—35.9 °E.
The Reserve was established in 1992 to protect the old-
growth multi-species broad-leaved forests and their high
level of biodiversity against diverse anthropogenic im-
pacts. It is a remarkable natural historical fact that the
Reserve forests grow on the site of the former Zaokskaya
Abatis belt, which was the line of defence of the Musco-
vite state in the 16—18th centuries (Bobrovskiy, 2002).

Basidiomata were collected by the author within the
Southern area of the Reserve located near Yagodnoye vil-
lage, where a massive windthrow occurred in August of
2006 (Khanina et al., 2019). Before the windthrow there
was an aspen-broadleaved forest with the predominance
of Populus tremula L., Tilia cordata Mill., Quercus robur
L. with the presence of Picea abies (L.) H. Karst. [sample
plots 1 and 3 in Bobrovskiy and Stamenov (2020)]. Sod-
dy podbours and soddy-podzolic soils on the fluviogla-
cial sands dominate. The vegetation can be attributed to
the Querco-Tilietum cordatae association, Laivinsh 1986
ex Laivinsh in Solomes¢ et al. 1993. Diagnostic species
of this association belonging to the nemoral ecological-
coenotic group show high constancy, at the same time
boreal species of herbs [Gymnocarpium dryopteris (L.)
Newman, Luzula pilosa (L.) Willd., Maianthemum bifo-
lium (L.) EW. Schmidt, Phegopteris connectilis (Michx.)
Watt, etc.] can also be found here (Khanina et al., 2019).

Pieces of basidiomata were collected from fallen
trunks with recording the data on host tree species, de-
cay stage, sampling date. The decay stage classifica-
tion (1-5) of dead wood follows the criteria of Ren-
vall (1995). The dried material was identified by light
microscopy technique using a Carl Zeiss AxioScope
Al microscope, a LOMO Mikmed-6 microscope with
a standard set of chemicals (5% KOH, Melzer’s reagent,
0.1% Cotton Blue). The studied specimens are kept in
the Mycological Herbarium of the Komarov Botanical
Institute RAS, Saint Petersburg (LE).

The nomenclature follows mostly Bernicchia and
Gorjon (2010) and Ryvarden and Melo (2017) with some
exceptions according to modern publications.

RESULTS AND DISCUSSION

In total, 46 species from 38 genera and 12 orders of
aphyllophoroid fungi (Agaricomycetes, Basidiomycota)
were identified. All species are revealed for Kaluga Re-
gion for the first time.

The species list annotated with data on occupied
woody substrates and collection numbers of specimens
is presented below. All specimens were collected by the
author. Short notes on distribution in Europe, Russia
and the Central Russian Upland are provided for some
MUWKOJIOTMS U ®UTOIATOJIOTUA

TOM 58 Ne 5

363

records. Genera and species are arranged alphabetically
within each accepted order.

Annotated list of species
AGARICOMYCETES

Agaricales

Clavaria amoenoides Corner, K.S. Thind et Anand. — on soil under de-
tached bark of Ulmus laevis (decay stage 2), 02.08.2020, LE F-334669. The
second record of the species within the Central Russian Upland after the
finding in the forest-steppe zone of Oryol Region (Shiryaev, Volobuev, 2013).

Moucronella calva (Alb. et Schwein.) Fr. — on Fraxinus excelsior (decay stage
2), 03.08.2020, LE F-334678; on Picea abies (decay stage 3), 03.08.2020, LE
F-334679; on Tilia cordata (decay stage 4), 03.08.2020, LE F-334680. This
remarkable fungus with tiny spike-like basidiomata is often overlooked but has
a wide geographical range in European forests (Bernicchia, Gorjén, 2010).

M. flava Corner — on Picea abies (decay stage 4), 01.08.2020, LE F-334681.
The species is less known than M. calva. It is distributed in the European part
of Russia mainly in boreal and hemiboreal forests (Bolshakov et al., 2022).

Amylocorticiales

Ampylocorticium subincarnatum (Peck) Pouzar — on Picea abies (decay
stage 2), 02.08.2020, LE F-334660. This fungus prefers large decorticate co-
niferous trunks. In Europe, it mostly occurs in old forests with plenty of dead
wood (Larsson, Ryvarden, 2021).

Atheliales

Amphinema byssoides (Pers.) J. Erikss. — on Picea abies (decay stage 3),
01.08.2020, LE F-334657. One of the most widely distributed mycorrhiza-
forming species in boreal forests of Europe (Bernicchia, Gorjon, 2010).

Athelia cystidiolophora Parmasto — on Betula pendula (decay stage 2),
31.07.2020, LE F-334658, LE F-334663. The first records of the fungus in
the Central Russian Upland. According to micromorphology study of scanty
type material, the species has been synonymized with A. decipiens (Larsson,
Ryvarden, 2021). However, we prefer to consider A. cystidiolophora as a dis-
tinct species due to its characteristic cystidia.

A. decipiens (Hohn. et Litsch.) J. Erikss. — on Betula pendula (decay
stage 2), 31.07.2020, LE F-334664; on Picea abies (decay stage 3), 1.08.2020,
LE F-334665; on Tilia cordata (decay stage 4), 3.08.2020, LE F-334667. This
is a common and widespread species in the European part of Russia (Bolshakov
et al., 2022) as well as in all European countries (Bernicchia, Gorjén, 2010).

Auriculariales

Aporpium macroporum Niemeld, Spirin et Miettinen — on Populus tremula
(decay stage 2), 02.08.2020, LE F-334662. This recently described species
(Miettinen et al., 2012) was previously known in the Central Russian Upland
only from Oryol Region (Volobueyv, 2013).

Boletales

Leucogyrophana sororia (Burt) Ginns — on Picea abies (decay stage 4),
03.08.2020, LE F-334676. The first finding of the fungus in the Central Rus-
sian Upland. Its closest finds in the European Russia are in two protected forest
areas, namely from the Oksky Nature Reserve in Ryazan Region (Volosnova,
2007), and from the Central Forest Reserve in Tver Region (Kotkova, 2014a).

Cantharellales

Botryobasidium conspersum J. Erikss. — on Tilia cordata (decay stage 4),
03.08.2020, LE F-334668. The second record of the species within the Cen-
tral Russian Upland after the finding in the linden-dominated forest in Oryol
Region (Volobuev, 2015).

Sistotrema brinkmannii (Bres.) J. Erikss. — on Acer platanoides (decay
stage 4), 03.08.2020, LE F-334693. One of the most widely distributed rep-
resentatives of the genus in Russia (Bondartseva, Zmitrovich, 2020).

S. porulosum Hallenb. — on Ulmus laevis (decay stage 2), 02.08.2020, LE
F-334694. The fourth location of the fungus in the European part of Russia.
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This rare species is also known in Middle and Southern Europe based on few
records in some countries (Bernicchia, Gorjén, 2010).

Thanatephorus ochraceus (Massee) P. Roberts — on Acer platanoides
(decay stage 2), 02.08.2020, LE F-334697. The first record of the species in
the European part of Russia. Previously, the species was reported from the
North-Eastern Caucasus (Volobuev, Ivanushenko, 2020; Ivanushenko, Vo-
lobueyv, 2022; Ismailov et al., 2023), the Urals (Shiryaev, Stavishenko, 2011),
and Siberia (Burt, 1931; Roberts, 1998; Kotkova et al., 2022).

Gomphales

Phaeoclavulina flaccida (Fr.) Giachini — on Betula pendula (decay stage
3), 02.08.2020, LE F-334686.

Hymenochaetales

Hyphodontia alutaria (Burt) J. Erikss. — on Picea abies (decay stage 2),
03.08.2020, LE F-334672.

H. pallidula (Bres.) J. Erikss. — on Picea abies (decay stage 3), 01.08.2020,
LE F-334673; on Quercus robur (decay stage 3), 03.08.2020, LE F-334674.

Kneiffiella abdita Riebesehl et Langer [= Chaetoporellus latitans (Bour-
dot et Galzin) Bondartsev et Singer] — on Fraxinus excelsior (decay stage 3),
03.08.2020, LE F-334675. The second record of the species within the Cen-
tral Russian Upland after the finding in Oryol Region (Volobuev, 2015). This
fungus is rare in Europe, where it is known from a few countries (Ryvarden,
Melo, 2017).

Lyomyces erastii (Saaren. et Kotir.) Hjortstam et Ryvarden — on Acer pla-
tanoides (decay stage 2), 02.08.2020, LE F-334677.

Peniophorella clavigera (Bres.) K.H. Larss. — on Populus tremula (decay
stage 3), 31.07.2020, LE F-334685. The second record of the species in the
European part of Russia besides its finding in Arkhangelsk Region (Kotko-
va, 2014b). This fungus has a scattered distribution in Europe (Bernicchia,
Gorjon, 2010).

Resinicium bicolor (Alb. et Schwein.) Parmasto — on Picea abies (decay
stage 3), 03.08.2020, LE F-334689.

Sidera lenis (P. Karst.) Miettinen — on Picea abies (decay stage 4),
01.08.2020, LE F-334692.

Xylodon brevisetus (P. Karst.) Hjortstam et Ryvarden — on Picea abies
(decay stage 4), 03.08.2020, LE F-334704.

Polyporales

Antrodia minuta Spirin — on Populus tremula (decay stage 4), 31.07.2020,
LE F-334659.

VOLOBUEV

A. sinuosa (Fr.) P. Karst. — on Picea abies (decay stage 4), 01.08.2020,
LE F-334661.

Ceriporia viridans (Berk. et Broome) Donk — on Tilia cordata (decay
stage 5), 03.08.2020, LE F-334654.

Hyphoderma incrustatum K.H. Larss. — on Populus tremula (decay
stage 4), 31.07.2020, LE F-334655; on Quercus robur (decay stage 4),
03.08.2020, LE F-334656. The species has a sporadic distribution in Europe
(Bernicchia, Gorjén, 2010); it was rarely registered in the European part of
Russia. The nearest location of the species is known from Tula Region (Sveta-
sheva, 2021).

Mpycoacia fuscoatra (Fr.) Donk — on Populus tremula (decay stage 4),
31.07.2020, LE F-334682; on Fraxinus excelsior (decay stage 3), 03.08.2020,
LE F-334683.

Osteina undosa (Peck) Zmitr. — on Picea abies (decay stage 3), 01.08.2020,
LE F-334684.

Phlebia subulata J. Erikss. et Hjortstam — on Picea abies (decay stage 3),
01.08.2020, LE F-334687. The first finding of the fungus in the Central Rus-
sian Upland. Previously, the species has been known in the European part of
Russia from five regions of the boreal forests zone (Bolshakov et al., 2022).

Physisporinus crocatus (Pat.) F. Wu, Jia J. Chen et Y.C. Dai — on Betula
pendula (decay stage 2), 31.07.2020, LE F-334653.

Postia guttulata (Sacc.) Jiilich — on Picea abies (decay stage 3), 01.08.2020,
LE F-334688.

Rhodonia placenta (Fr.) Niemeld, K.H. Larss. et Schigel — on Picea abies
(decay stage 3), 01.08.2020, LE F-334690. This fungus is included in the list
of indicator species for old-growth Fennoscandian coniferous forests (Koti-
ranta, Niemeld, 1996). It is rare in Europe (Ryvarden, Melo, 2017) and pre-
fers forests with a minimal anthropogenic impact. The species is red-listed in
adjacent territory of Oryol Region (Red Data Book.., 2021).

Riopa metamorphosa (Fuckel) Miettinen et Spirin (fig. 1, a) — on Quercus
robur (decay stage 2), 31.07.2020, LE F-334651. The second record of the
species within the Central Russian Upland besides the finding in oak-dom-
inated forest in Lipetsk Region, and the fifth record for Russia (Volobuev et
al., 2021). This rare species was registered only in a few European countries
(Ryvarden, Melo, 2017).

Sarcoporia polyspora P. Karst. — on Picea abies (decay stage 3), 03.08.2020,
LE F-334691.

Skeletocutis kuehneri A. David — on Picea abies (decay stage 4), 01.08.2020,
LE F-334695. The first finding of the fungus in the Central Russian Upland.

Steccherinum pudorinum (Fr.) Spirin et Popa — on Tilia cordata (decay
stage 3), 03.08.2020, LE F-334696. The first finding of the fungus in the

Fig. 1. Basidiomata of Riopa metamorphosa (a) and Yuchengia narymica (b), scale bar 1 cm.
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Central Russian Upland. The present name of this species appeared after taxo-
nomic revision (Popa et al., 2024) and synonymisation with Steccherinum ten-
uispinum Spirin, Zmitr. et Malysheva. This species is supposed to have a wide
distribution, but is rare and restricted to old-growth forests.

Yuchengia narymica (Pilat) B.K. Cui, C.L. Zhao et K.T. Steffen (fig. 1, b) —
on Fraxinus excelsior (decay stage 2), 02.08.2020, LE F-334701. According to
Ryvarden and Melo (2017) this is a rare eastern and southern species in Europe.
In the Central Russian Upland, it is quite common on deciduous wood (Acer,
Betula, Populus, Quercus) in Oryol Region (Volobueyv, 2013; Volobuey, 2015).

Russulales
Baltazaria galactina (Fr.) Leal-Dutra, Dentinger et G.W. Griff. — on
Populus tremula (decay stage 5), 31.07.2020, LE F-334666.

Gloeocystidiellum convolvens (P. Karst.) Donk — on Populus tremula (de-
cay stage 4), 31.07.2020, LE F-334670.

Heterobasidion parviporum Niemela et Korhonen — on Picea abies (decay
stage 3), 03.08.2020, LE F-334671.
Thelephorales

Tomentella lapida (Pers.) Stalpers — on Populus tremula (decay stage 5),
31.07.2020, LE F-334698. The first finding of the fungus in the Central Rus-
sian Upland.

Trechisporales
Subulicystidium longisporum (Pat.) Parmasto — on Fraxinus excelsior
(decay stage 2), 31.07.2020, LE F-334649; on Tilia cordata (decay stage 3),
31.07.2020, LE F-334650. One of two Subulicystidium species registered in

the Central Russian Upland (Volobuev, 2016). This is a common species in
Europe with a wide host range (Bernicchia, Gorjén, 2010).

Trechispora cohaerens (Schwein.) Jiilich et Stalpers — on Betula pendula
(decay stage 4), 02.08.2020, LE F-334699.

T. confinis (Bourdot et Galzin) Liberta — on Quercus robur (decay stage 2),
31.07.2020, LE F-334652.

T. farinacea (Pers.) Liberta — on Betula pendula (decay stage 2),
31.07.2020, LE F-334700; on Populus tremula (decay stage 3), 31.07.2020, LE
F-334702; on Picea abies (decay stage 4), 03.08.2020, LE F-334705.

T. hymenocystis (Berk. et Broome) K.H. Larss. — on Picea abies (decay
stage 3), 03.08.2020, LE F-334703.

Among the 46 species revealed, Thanatephorus ochraceus
is new to the European part of Russia. Another six species,
Athelia cystidiolophora, Leucogyrophana sororia, Phlebia sub-
ulata, Skeletocutis kuehneri, Steccherinum pudorinum, and
Tomentella lapida, are first registered for the Central Russian
Upland. Most of these species also have a scattered distri-
bution in Europe, being known from a few finds in a few
countries (Bernicchia, Gorjon, 2010).

All recorded species are saprotrophs. Most of the spe-
cies were observed on different angiosperm wood, but the
maximum number of species new to Kaluga Region was
collected on Picea abies (21 species). The distribution of
fungal species among the other host tree species is as fol-
lows: nine species grew on Populus tremula, six — on Bet-
ula pendula and Tilia cordata, five — on Fraxinus excel-
sior, four — on Quercus robur, three — on Acer platanoides,
and two species — on Ulmus laevis. At the same time,
rare and little-collected in Europe species, such as Apor-
pium macroporum, Kneiffiella abdita, Peniophorella clav-
igera, Riopa metamorphosa, Sistotrema porulosum, and
Yuchengia narymica, were registered on dead wood of
deciduous trees. These species possess unique habitat
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and substrate requirements and should be taken under
a consideration for conservation practice purposes.

CONCLUSION

Protected areas, especially nature reserves, are undoubt-
edly the main tool for conserving biodiversity including fun-
gi. Many habitat types are unique to the various protected
areas around the world. Broad-leaved forests, together with
their characteristic species of wood-inhabiting fungi, are
one of the vulnerable ecosystem types in Eastern Europe.
A timely inventory of the species composition of the my-
cobiota is particularly relevant in this context. As a result
of short-term investigations carried out in the Kaluzhskie
Zaseki State Nature Reserve’s area, the level of species rich-
ness of aphyllophoroid fungi in Kaluga Region increased
from 183 to 229 species. The specific features of substrate
confinement of xylotrophic basidiomycetes were also clar-
ified. At the same time, the need for further mycological
investigations, which should be aimed at the study of fine
substrate units of dead wood, located in the phytocoenotic
environment of an old-growth broad-leaved forest, is be-
yond doubt.

This study was supported by the Russian Science Foun-
dation, RSF project N22-24-01063; https://rscf.ru/en/
project/22-24-01063/.
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[IpencraBieHbl HOBbIE JaHHBIE O BUAOBOM OOTraTCTBE M 9KOJIOTUU KCUITOOMOHTHBIX a0 OPOUIHBIX TPU-
60B (Agaricomycetes, Basidiomycota), 0OUTaIOIIMX B CTAPOBO3PACTHBIX LIMPOKOJIMCTBEHHBIX JieCaX Ha TEPPU-
TOPUM TOCYIAPCTBEHHOTO MPUPOAHOro 3anoBegHuKa “Kamyxkckue 3acekn” (CpenHepyccKast BO3BBIIIIEHHOCTb,
eBpormneiickas yactb Poccun). IIprBoauTCst aHHOTUPOBAHHBIN cMcOK 13 46 HOBBIX Wi Kany:kckoit obaactu
BHMIIOB rpr0OB ¢ MH(OpMalMeil 0 3aHUMaeMbIX IPEBECHBIX CyOCTpaTax, KOJUIEKIIMOHHBIX HOMepax repoapHbIX
00pas31loB U KpaTKMMU MpUMedYaHUusIMU 1o pacnpocTpaHeHuto. Cpenu Hux Thanatephorus ochraceus — HOBBIA
N1 eBporieiickoii yactu Poccuu Bua, a Takxke Athelia cystidiolophora, Leucogyrophana sororia, Phlebia subulata,
Skeletocutis kuehneri, Steccherinum pudorinum n Tomentella lapida BriepBBIe 3aperucTpupoBaHbl mist CpemHe-
PYCCKOIi BO3BBIILIEHHOCTU. BhIsSIBIIEHBI HOBbIE MECTOHAXOXKIECHMS PEIKMX U MAJOM3BECTHBIX B EBpore BUmoB,
TaKuX Kak Aporpium macroporum, Hyphoderma incrustatum, Kneiffiella abdita, Peniophorella clavigera, Riopa
metamorphosa, Sistotrema porulosum n Yuchengia narymica.

Karueswie crosa: buoreorpadusi, BUIoBoe pazHoodpasue, Boctounast EBpona, KopTULIMOWAHBIE TPUObI, JIW-

CTB€HHBIC JIECa, PpEAKMUEC BUAbI, TDYTOBUKN
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